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MOACHUTEJIbHAS 3AITUCKA

[Iporpamma 10 ¢u3Mke Ha ypOBHE OCHOBHOro oOIlero oOpa3oBaHuUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUN U TpeOOBaHMI K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0OOpa30BaTENbHON MPOTPaMMBbI, MPEACTaBICHHBIX B
dI'OC 000, a Takxke ¢ yu€rom (denepanbHoi paboueid MporpaMMbl BOCITUTaAHUS U
Konuenuuu npenogaBanus yueOHoro npeamera «dOusukay.

[Iporpamma 10 ¢u3Mke Ha YpOBHE OCHOBHOIo oOIlero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUN W TpeOOBaHMI K pe3ysbTaraM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 0Opa3oBaTEeNbHOM MPOTrpaMMBbl, MPEIACTABICHHBIX B
dI'OC 000, a Takxke ¢ yueToM (enepanpHOi paboueid mporpaMMbl BOCITUTaHUS U
KOHIISTIIINY TIPeToaBaHus yaeOHoro npeamera «Dusukay.

Copepxanue mnporpamMmbl 10 (U3MKE HaIpaBieHO Ha (HOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYyYaroUuXcsi U OpraHU3alUi0 H3y4YeHUs
bU3UKKM Ha NEeATeNTbHOCTHOM OCHOBE. B mporpamMMe mo (u3uke yduTHIBAIOTCA
BO3MOXKHOCTH y4eOHOoro mpeamera B peanuzainuu tpedoBanuii ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTaM O0yUeHHs, a TAKKE
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no ¢u3KKe ycTaHaBIMBAET paclpeieseHrne yueOHOro Mareprana
1o rogaMm o0y4eHus (MO KjaccaM), IpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YCHHS] TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOIO COJEPKAHUS U
ydeTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcsl.

[Iporpamma 1o ¢usuke pa3paboTaHa C TENBI0 OKa3aHHUS METOIUYECKOU
MTOMOIIY YYUTENTIO B CO3aHUH paboueil MporpaMMbl IO Y4eOHOMY MPEIMETY.

®dwusuka SBISETCS CHCTEMOOOPA3YIONMIUM JIJIsI €CTECTBEHHOHAYYHBIX YUeOHBIX
PEeIMETOB, TOCKOJbKY (U3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOIECCOB U
SABJICHUN, U3Yy4aeMbIX XUMHUEH, Ouoioruen, acrpoHomMuend u QPU3NIECKON
reorpadueii, BHOCMUT BKJIaJ B E€CTECTBEHHOHAyYHYIO KapTUHY MHUDa,
NpelocTaBiIsieT HauOoyiee sCHbIE O00pa3lbl NPUMEHEHUsS HAy4YHOTO METoja
MO3HAHUS, TO €CTh CII0CO0a MOJyUYeHHUs TOCTOBEPHBIX 3HAHUM O MUDE.

Opna W3 rIaBHBIX 3a7a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType OOIIETro
oOpa3zoBaHus COCTOUT B (HOPMUPOBAHUU E€CTECTBEHHOHAYYHOM TPaMOTHOCTH H
HMHTEpeca K HayKe y 00ydaronuxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE MpENANOaraeT OBJaJEHUE
CIIEIYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTbD:

e HAy4HO OOBSCHATDH SABJICHHUS,

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;



HHTCPIPCTUPOBATH JAHHBIC W HCIOJIb30BATbH HAYYHBIC J10Ka3aTCIbCTBA
JJIA TIOJTYYCHH A BBIBOIOB).

[lenn wu3ydeHuss QUMK Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
OTpeJIeNIeHbl B KOHIIEMIMU TMpernojaBaHusi ydeOHoro mnpeamera «DPusnka» B
oOpa3zoBaTebHBIX oOpranm3anusx Poccuiickoit @deaepanuu, peannu3yrOIIMX
OCHOBHBIE 00111e00pa30BaTEIbHbIEC TPOTPAMMBI.

Henu nzyuenus: Gu3MKU:

npuoOpeTeHne HHTEpeca U CTpEeMJICHUS OOydYaronuxcs K HayYHOMY
W3YUYEHUIO TPUPOJIbI, PA3BUTHE UX HHTEIUICKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE NPEJICTABICHUN O HAYYHOM METO/JIe MO3HAHUS U (POPMUPOBAHUE
MCCJIEA0BATEIHCKOTO OTHOIICHUS K OKPYIKAIOIINM SIBICHUSIM;
dbopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yJibTara H3y4YCHUS
OCHOB CTPOEHHUsI MaTepUH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMupoBaHUEe TPEACTABICHUNA O POIM (PUBMKU ISl PAa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHUI;

pa3BUTHE  TPEACTaBICHUNA O  BO3MOXHBIX  cdepax  Oymymen
npoeCCHOHAILHOM EeATEIbHOCTH, CBSI3aHHOM C (DM3UKOM, MTOATOTOBKA K
nanpHeneMy oOy4eHHI0 B 3TOM HalpaBJICHUH.

I[OCTI/I}KCHI/IC 9THUX ueﬂeﬁ IMporpaMmsl I10 (bHSI/IKe Ha YPOBHC OCHOBHOI'O
O6HICFO 06p2130BaHI/IH o0OecrieunBacTCs PCHICHUCM CIICAYIOMINX 3a/1a4:

npuoOpeTeHne 3HAaHWM O JUCKPETHOM CTPOSGHHMHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

NpuoOpeTeHre YMEHUN OMUCHIBATh U OOBICHATH (DU3UUYECKUE SIBIICHUS C
UCITOJIb30BAHUEM TIOJIYYCHHBIX 3HAHU;

OCBOGHUE METOJIOB pEIICHHS MPOCTEHIIUX pacyeTHBIX 3ajady ¢
UCITIOJIb30BAHUEM bu3uIeCKuX MOJICIIEH, TBOPYECKUX U
IPaKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBICHHUS U BBITIOIHATE OIBITHI,
nabopaTtopHble pabOThI M AKCIEPUMEHTAIIbHBIE HCCIEIOBAHUS C
MCII0Ib30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPHUEMOB pabOThl ¢ MHMOpMarueld (HU3NIECKOTO COMCpPIKAHUS,
BKJTFOYAst MH(POPMAITHIO O COBPEMEHHBIX TOCTIKCHUSIX (U3HUKH, aHATU3 U
KPUTHUUYECKOE OlICHUBAaHWE WH(POpMAITIH;

3HAKOMCTBO cO cepamu npopecCHOHATBHON eSITEILHOCTH, CBI3aHHBIMU
c (U3UKOW, W COBPEMECHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMHU Ha
TOCTIKEHUSAX (PU3NIECKON HAYKH.



OO11ee 4ncao 4acoB, pEKOMEHIOBAaHHBIX JIJISl U3yYeHUsl PU3UKU Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
gacoB (2 yaca B Hememwo), B 9 kmacce — 102 yaca (3 waca B HeJenlo).

[Ipennaraemsiii B nmporpamme no ¢Gu3MKe NepedueHb Ja00paTOpHBIX paldoT U
OTIBITOB SIBJISIETCSI PEKOMEHAATENIbHBIM, YUUTEINb JeNaeT BhIOOp MpU MPOBEIECHUU
7abopaToOpHBIX PA0OT M OMBITOB C YYETOM WHIMBHUIYAIbHBIX OCOOEHHOCTEHN
00y4YarIIMXCs, CIUCKA SKCIEPUMEHTAIBHBIX 3a/JIaHH, MpeJiaraéMbIX B paMKax
OCHOBHOTI'O TOCYapCTBEHHOIO 3K3aMeHa 10 (PU3HUKe.



COIAEPKAHME OBYYEHUASA

7 KIIACC
Du3uKa U €€ PoJib B MO3HAHUU OKPYKAOUIET0 MUPA.

@Pusuka — Hayka O mnpupone. SBneHus npuponbl. PUHUYECKUE SBIICHUS:
MEXaHUYECKUE, TEIJIOBBIC, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BelWyuHBbL. M3mepenue ¢uznueckux BenuunH. Duzndeckue
npubopsl. [lorpemHocTs n3Mepennii MexxayHapoaHasi CucTeMa eIMHHII.

Kak d¢wusuka wu Jgpyrue ecTECTBEHHbIE HAyKH HM3Yy4alOT MPUPOY.
EcrecTBeHHOHAyUHBIH METOJ] TO3HAHMS: HAOIIOJEHUE, IMOCTAaHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBUXKEHUE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaeMoro sBieHus. Onucanne GU3NYECKuX SBJICHUN C IIOMOIIBIO MOJIENICH

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.

2. ®dusunueckue MpuOOPHI U Opoleypa TPSIMbIX U3MEPEHUN aHAOTOBBIM U

1T (POBLIM TPUOOPOM.

Jlabopamopnuie padbomwt u onvimel.

1. OmpeneneHue UEHbl AEJICHUS IIKalbl K3MEPUTEIBLHOT0 MpUoopa.

2. H3mepeHune paccTOSHUIM.

3. HM3MmepeHue 00bEMA KUAKOCTU U TBEPJOTO TEA.

4. OmnpeneseHne pa3MepPOB MaJbIX TEN.

5. W3mepeHnne temmeparypbl NpPU HOMOLIM KUJIKOCTHOIO TEPMOMETpPA U

JaTYMKa TEMIIEPaTypBl.

6. IIpoBenenue ucciegoBaHUsl MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJETA
IIapuKa, MyHEHHOTO TOPU30HTAIBHO, TeM OOoJibllle, YeM OOJIbIIE BHICOTA
IycKa.

IlepBoHayabHBIC CBEeIeHHS O CTPOCHUM BelllecTBA.

CrpoeHue BellecTBa: AaTOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIIIUE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne dactull BeniecTBa. CBA3b CKOPOCTH JBUKEHHS 4YaCTULl C
temrneparypoil. bpoyHoBckoe nBuxkenue, auddysus. BzaumoneicTBue 4acTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAaHMUE.

ArperaTtHble COCTOSIHHUSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEN M TBEPABIX
(KkpucTauMuecKux) Tei. B3auMOoCBsA3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHUSI.

2. Habmonenue nuddysun.



3. HaOmronenue  sBieHHH,  OOBSACHSIONUXCS  MPUTKEHHEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka jJuaMeTpa aroMa METOJIOM PAIOB (C  HCHOJIb30BAHUEM

dbortorpaduwuii).

2. OnbITHI 110 HAOTIOIEHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKCHUSL.

JIBuKeHHe ¥ B3aMMOIeCTBHE TeJl.
Mexanuueckoe JBUKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHUIKECHHE.
Cxopoctb. CpenHsii CKOPOCTh NP HEPABHOMEPHOM ABWKEHUU. Pacyer mytu u
BPEMEHHU JIBHXKCHUSL.
SIBieHne wHepUMHU. 3aKOH WHEpLUUHU. B3aumoneicTBue Ten Kak NpUYvHa
U3MEHEHUSI CKOPOCTU JBWKEHHs Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHHUIIC
o0BeMa BelIEeCTBA.
Cuna kaK XapakTepuCTHKa B3auMojehcTBus Ten. Cuila ynpyrocTd U 3aKOH
I'yka. MI3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CUJa
TskecTH. Criia TSKECTH Ha Apyrux mianerax. Bec tena. HeBecomocts. Cnoxxenue
CHUJI, HAIlpaBJICHHBIX MO OAHON mpsimoil. PaBHOneWcTBYIOMmas cuil. Cuiia TpeHwusl.
TpeHue ckoiabXKEeHUs U TPEHUE NMOKOsl. TpeHne B IpUpPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHW4YeCKOTO ABMKCHHUS Tela.
2. M3MepeHue cKOpOCTU MPSAMOIUHEUHOTO IBUKEHUS.
3. HaOmroneHue siBieHUs] HHEPIUU.
4. HaGnrogeHue u3MeHeHusi CKOPOCTHU MPU B3aUMOJCHCTBUU TEll.
5. CpaBHEHHE MacC IO B3aUMOJICUCTBUIO TEIL.
6. CioxeHHe CuJl, HallpaBJICHHBIX MO OJTHOU MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIXKEHMs (IIapHKa B JKUJIKOCTH,
MOJIETIU JIEKTPUYECKOTO aBTOMOOUIIS M TaK Jaliee).

2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHHSI OpycKa WM IapuKa Io
HAKJIOHHOM TJIOCKOCTH.
Ornpenenenne NI0THOCTU TBEPAOTO TeNa.

4. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTskeHus (aedopmanuu)
IOPYKUHBI OT NPUIJIOKEHHOMN CUIIBIL.

5. OnbIThHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHHUS CKOJBXKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBjieHHe TBEPABIX TeJl, dKUIKOCTEN U ra3oB.



JaBnenue. CnocoObl YMEHBIIICHUS M YBEJIUUCHHUSI J1aBiieHus. [laBleHue rasa.
3aBUCUMOCTh JaBJE€HUS Ta3a OT o0beMma, Temmeparypbl. [lepemaua naBneHus
TBEpAbIMU TEJIaMH, >KMAKOCTIMU M Ta3zamu. 3akoH Ilackans. IIHeBmaTnueckue
MAaIINHbl. 3aBUCUMOCThH JIaBJIEHUS >KMJIKOCTU OT TiyOuHBI. ['mapocrarnyeckuid
napajokc. Coobmaromuecs: cocysl. [ mapaBmuyeckue MeXaHU3Mbl.

AtMmocdepa 3emnn U arMmocdhepHoe napieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3ayuIHOM o6osouku 3emiun. OmnbiT Toppuuennu. M3mepenune armocdepHoro
naBJeHus. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! A1t U3MepeHust aTMOCPEPHOTO TaBICHUS.

JleficTBHUE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenava naBieHuUs: KUIKOCTHIO U Ta30M.

Coobmraroruecs cocy/bl.

I'mppaBnuueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JIaBICHUS.

3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI OT 00BbEMa MOTpPYKEHHON YacTu
T€Ja ¥ IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHON KUIKOCTH.

8. YCIIOBHE IJIaBaHMs TeJ: IUIABAaHWUE WK MOTPYKEHHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIEHUS IIJIOTHOCTEN TeJa U AKUIKOCTH.

Jlabopamopnuie padomut u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOHU B
KUJIKOCTh YAaCTH TEJIA.

2. OnpeneneHve  BBITAJKUBAIOIIEW  CUJIbI, JACHCTBYIOUIEH Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIIKUBAIOIIECH CHIIbI, AEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJa.

4. OmpITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOLIEH CHJIBL,
JNEUCTBYIOIIEM Ha TEJNO B JKHUAKOCTH, OT 00BbEMA MOrPYXKEHHOU B
KUJIKOCTh YaCTH TEJIA U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHME JIOAKH U
OIpelesIeHue €€ IPy30I0JbEMHOCTH.

PaGoTa 1 MOIIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOUTHOCTb.

[Ipocthie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKocTh. [IpaBuio
paBHOBecusi pbiuara. [IpuMmeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3on0Toe mpaBuio» mexaHuku. Kosdduuuent mnonesHoro neiicTBus (mainee —
KITMI) npocTteix Mexanu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckas oHeprus. Kunernueckas U IIOTEHLMAIbHAs DHEPIUSL.
IIpeBparieHre 0AHOTO BUa MEXaHUUYECKOM HEPTUM B APYrod. 3aKOH COXpPaHCHUS
DHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve padbOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Teja

10 TOPU30HTAJIBHOW IOBEPXHOCTH.

2. HccnenoBanue ycinoBUil paBHOBECHS pblyara.

3. Hsmepenune KII/] HAaKIIOHHOM IIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPIUHU.

8 KIIACC

TemioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pasMepbl aTOMOB U MOJEKYJ. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ TOJIOKEHHS MOJEKYJIIPHOKUHETHYECKOU TEOPHH.

Mopgenu TBEPAOro, XKUIKOTO U Ta3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKEHUUW MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuE U KaWJUISIPHbBIE IBJICHUS. TEmIoBOE paclIupeHUE U CxKATHUE.

Temneparypa. CBs3b TeMIIEpAaTypbl CO CKOPOCTBIO TEIIOBOIO JIBHXKEHUS
yactull. BuyTpenHsisi 3Heprus. CrnocoObl H3MEHEHHs] BHYTPEHHEH HHEPTUHU:
Temionepenada 51 COBEpIICHUE paboTHI. Bunel TEIUIONEepEeIauH:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4YCHUE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BenlecTBa. TemiooOMeH u
TEMJOBOE paBHOBecHME. YpaBHEHUE TeruioBoro Oamanca. [lnaBnenue wu
OTBEpJEBAaHNE KPUCTAJUIMYECKUX BEILIECTB. YJEIbHAas TEIUIoTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kumnenuwe. YnpenpHas Temiora
napooOpazoBaHusi. 3aBUCHUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUSL.

BrnaxnocTs Bo3ayxa.

DHeprus TOIuBa. Y AeibHas TENJI0Ta CTOPAHUSL.

[Ipunuuner padbotel TeroBbix aurateneit KIIJ[ TemoBoro nBurarens.
TermoBbIe IBUTaTENN U 3aIUTA OKPYKAIOLIEN CPEIbI.

3aKOH COXpaHEHHMS U MPEBPALICHUS SHEPTUH B TEIUIOBBIX ITpolieccax.

Hemoncmpayuu.

1. HaGmronenne GpoyHOBCKOTO JBUKEHUSI.
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10.
11.
12.
13.

HaGmronenue nuddyzuu.

Habnronenue siBieHnil CMaunBaHUS U KaWJUJISIPHBIX SBIICHUH.
HaGmroienne TermioBoro pacuupeHust Tell.

N3meHneHne maBieHUs raza Npu U3MEHEHUU 00bEMA W HAarpeBaHUM WIIH
OXJIKJICHHU.

IIpaBuna usmepeHus TeMIepaTyphl.

Buasl Tennonepenayn.

OxJtaxJIeHHe MpU COBEPIISHUU PAOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUIAMH.
CpaBHeHME TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Hao6mronenue kureHus.

HaGmroieHne mocTossHCTBA TEMITEpaTyphl TIPH TJIaBICHUU.
Moaenu TenJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomwt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO ACUCTBUS CHUIJI MOJIEKYJIIPHOTO TIPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB ITOBAPEHHOM COJIM WJIM caxapa.
OneIThl 1O HAOIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHNs BO3ayxa B OalIOHE HINPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh JABJIEHUS BO3[AyXa OT €ro
00BEMa U HarpeBaHUs WIN OXJIAKICHUSI.

[IpoBepka runore3sl JUHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIEPATYPHI.

HaGnronenne wu3MeHeHUs BHYTpPEHHEW OSHEpPruu Tella B pe3yJbTare
TeIIonepeaauu U paboThl BHEIIITHUX CHIL.

HccnenoBanue siBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOAHOW U
ropstueil BOJIBI.

Onpenenenue  KoOJIMYECTBAa  TEIUIOTHL, MOJYYEHHOTO BOJOM  MpHU
TEMJI000MEHE C HATPETHIM METAJUTMYECKUM LIUIIMHIPOM.

Onpenenenune y1eapHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCnapeHus.

OrnpenesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenne yaenbHON TEIUIOTHI MIJIABJICHUS JIbJIA.

JJIeKTPUYECKHEe U MATHUTHbIE SIBJICHUS.

Onektpu3auus Ten. [[Ba poja 3JeKTpUYecKUX 3apsaoB. BzanmoneilictBue
3apspKeHHBIX  Tell. 3akoH KyioHa (3aBUCHMMOCTh  CUJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BEJIMUMHBI 3apS/IOB U PACCTOSIHUSI MEXKTY TEJIaMu).

Dnektpuueckoe mnoisie. Hanpsok€HHOCTH anekTpudeckoro mnois. IIpuHomn
CYIEPIO3UIIMHU NEKTPUUECKHX ToJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIA JJICKTPUUECKUNA 3aps.
Crpoenne aroma. IIpoBOOHMKM ©  JUANEKTPUKUA. 3aKOH  COXPaHEHHS
ANEKTPUYECKOTO 3apsia.

DNEKTPUYECKUN TOK. YCJIOBHUSl CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcrtounnkn mTOCTOSTHHOTO TOKa. JICHCTBUSI AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUN TOK B )KUJIKOCTSIX U raszax.

Onektpuueckad uenb. Cuiia  ToOka.  DIIEKTPUYECKOE  HAIPSKEHUE.
ConpoTtuBieHue TPOBOAHUKA. YJIETbHOE COMPOTHUBIICHHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrmemoBarenbHOe€ W HapalieNIbHOE — COSAUHEHUE
IPOBOJIHUKOB.

Pabora u MoOWHOCTH 3JeKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenua.
DeKTpUYecKue e U MOTPEOUTENn dIeKTpUIecKoil sHeprun B 6bITy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHWTBl.  B3auMoOAENCTBHE  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe noJsie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4eHHUE JJIs )KU3HHU Ha 3eMJIe.
OneiT  Opcrena. MarHutHoe T1oJie  3JEKTpPUYECKOoro Toka. [IpumeHenue
ANEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MATHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TTOCTOAHHOTO TOKA. VCMOJIb30BaHUE 3SIIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel Papajed. SBneHUe JIEKTPOMAarHUTHON MHAYKIMU. [IpaBuno JleHia.
DneKTporeHeparop. Cnioco0b1 HOJIyYEHUS ANEKTPUUYECKOU SHEPTHUH.
DJEKTPOCTaHIIMMA Ha BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIIeKTpu3aiys Tedl.
JIBa poJa 3IEKTPUYECKHUX 3aPSAI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL.
YCTpPOMCTBO U JEUCTBUE AIICKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHIYKIIHSL.
3aKOH COXpPAHEHHMS DJIEKTPUUECKUX 3aPAJIOB.
[IpoBOAHUKH U TUAJEKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUU SJIEKTPUYECKOTO MOJIS.
HcToyHMKHA IOCTOAHHOTO TOKA.
JlericTBUS 3JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BbIi1 pa3psia.
. I3MepeHune cuibl TOKa aMIIepMETPOM.
. I3MepeHune 3eKTpUYECKOro HaMpPsHKEHUSI BOJIBTMETPOM.
. Peoctar u Mara3suH cOnpOTHUBIICHUIA.
. BzaumoiericTBrE€ NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHrue MAarHUTHBIX MTOJEH MOCTOSHHBIX MAarHUTOB.

OnebIT Opcrena.

MarauTHoO€e 1oJjie TOKa. DIEKTPOMATrHUT.

JlelicTBME MarHMTHOTO MOJISl HA MPOBOJHHUK C TOKOM.

DJIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS IEKTPOMArHUTHONM UHAYKIIAH.

OnbiTel Papajes.

3aBUCMMOCTbh HAMpaBJCHUS MHAYKIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HUKHOBCHHSI.

DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimel.

1.

o vk w

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIONEHUIO AJIEKTPU3AIMU TEN WHIYKUMEeW U TMpHU
COTPUKOCHOBEHUH.

HccnenoBanue neWCTBUSI DIIEKTPUYECKOTO TIOJS HA MPOBOJHUKH U
TUDIICKTPUKH.

Coopka u mpoBepKa pabOoThI AJEKTPUISCKOM IEMU MOCTOSIHHOTO TOKA.
W3mepeHue u peryupoBaHUE CHIIBI TOKA.

N3mepenue u peryaupoBaHue HaMPSKEHUS.

HccnenoBanue 3aBHCHUMOCTU CHJIBI TOKA, WAYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JE€MOHCTPUPYIOIINE 3aBHUCUMOCTD ANEKTPUUECKOTO
COMPOTHBIICHHS TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAU MOMNEPEeYHOro
CEUYEHUs U MaTepuana.

[IpoBepka mpaBWiia CIIOXKEHUSI HANPSHKEHUM TPU TOCIEI0BATEILHOM
COCIMHEHUU JBYX PE3UCTOPOB.

[IpoBepka mpaBmia [Jsi CHJIBl TOKAa TMPU MApPAIICIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThl ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUTHOCTH AJIEKTPUYECKOTO TOKa, BBIACIAEMONH Ha
pe3ucrope.

NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JaMIIOYKy, OT
HaNpsHKEHUS HA HEW.

Onpenenenune KII/1 narpesarens.

NccnenoBanre MarHUTHOTO B3aMMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHue MarHMTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB TPH  UX
00BbEIMHEHUH U PA3JCICHUU.

HccnenoBanue neiCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbl  B3aUMOJCHCTBUSA
KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKA W HAIpaBJIICHUS TOKA B
KaTyLIKE.

18. I3ydeHue neiicTBUS MAarHUTHOTO MOJI Ha POBOAHUK C TOKOM.

19. KoHncTpyrpoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. U3mepenne KII/I 351eKTpoiBUTraTeIbHONM YCTAHOBKH.

21. OnbpITBI 1O UCCIICIOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKLWMU:
UCCJIEA0OBAaHUE HM3MEHEHUN 3HA4Y€HUsT W HaIpaBJICHUS HWHIYKIHOHHOIO
TOKA.

9 KJIACC

MexaHn4yeckue siBJICHHS.

Mexanuyeckoe JBWXeHuUe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENBPHOCTh MEXAHWYECKOTO JBMXKEHHUsS. PaBHOMEpPHOE NPSIMOJIMHENHOE
neuxeHne. HepaBHomepHoe npsiMonuHeiHOe ABUKeHHe. CpeqHsis 1 MTHOBEHHAs
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBHKEHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMOJIMHEHHOe JBkeHue. CB0OOOIHOE
najgenue. OnbiTel ['anunes.

PaBHOMepHOE ABUWKEHHE TO OKpY:KHOCTH. [lepumon u yactora oOpareHus.
JIuHeiiHasa u yrioBas CKOpOCTH. LIEeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepssiit 3akoH HeroTona. Bropoii 3akon Hetorona. TpeTtuid 3axkoH HeroToHa.
[IpuHIMII CynIeprio3uLuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHUs CKOJIbKEHUS, CUjla
TPEHMUS ITOKOsI, IPYTUe BUAbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpPEHUE CBOOOIHOTO
nageHud. /[[pwxenue maner Bokpyr Connua. IlepBas kocMmuueckash CKOPOCTb.
HesecoMmocTs u neperpysku.

PaBHoBecue martepuasibHOM TOukH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJla € 3aKPEIUIEHHON OChIO BpallleHus1. MOMEHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. U3smMenenne umnyinbca. IMIysibe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUIKEHUE.

Mexanuueckass pabota v MouIHOCTh. PaboTa cun TsKecTH, YNPYrocTH,
TpeHus. CBsi3b dHEpruu U pabotsl. [loTeHIManbHast SHEPTUs Tella, MOJHATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIManbHas 3HEPTUS CKATOU NPy UHbL. KnHetnueckas
sHeprud. TeopemMa O KMHETHUYECKOW SHEPruU. 3aKOH COXPAHEHUS MEXAHWYECKOUN
SHEPIUMu.

Hemoncmpayuu.

1. HabGmronenre MeXaHUYECKOTO JBH)KEHUS T€la OTHOCHTENIBHO Pa3HBIX Tell

OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEeHME TyTEM M TPACKTOPUUA IBHXKEHUS OJHOTO W TOTO XK€ Tena
OTHOCHUTEIIBHO Pa3HBIX TN OTCUETA.

N3mepenune cKopoCcTH U YCKOPEHUS TPSMOIMHENHOTO JBUKECHHSL.
HccnenoBanue Npru3HAKOB pABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmronenne nBr>keHUs Tea Mo OKPYKHOCTH.

Habmronenne MexaHn4ecKux SIBICHUH, MPOUCXOASIINX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ paBHOMEPHOM H© YCKOPEHHOM JBWKCHUU
OTHOCHTEJIbHO KaOuHeTa (hU3UKH.

3aBUCUMOCTbh YCKOPEHHS Te€la OT MAacChl Tela M JACHUCTBYIOUIEH HA HETO
CUJIBL.

HaGnroienre paBeHCTBA CUJT ITPU B3aUMOJACHCTBUM TEIL.

N3meHeHne Beca Tena Npu YCKOPEHHOM JIBH)KEHUU.

[lepenaya umiynbca NIpy B3aUMOJICUCTBUU TEN.

[IpeoOpazoBanus SHEPTUU MTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUHU.
HaGmronenre peakTUBHOTO JIBUYKEHUS.

CoxpaHeHue MEXaHUYECKOM SHEPTUU IIPU CBOOOTHOM MaJICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUHU MPU JBHKEHUH Teja MO0/ IeUCTBUEM
IPYKUHBIL.

Jlabopamopnuie pabomsl u onvimol.

1.

KoncTpyupoBanue TpakTa il pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBUKECHUSI IIIAPUKA WITH TEJICKKHU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WU JIBHXKEHUS
LIAPUKA [0 HAKJIOHHOW IIJIOCKOCTH.

OrnpenenieHne YCKOpEHUs Tejla MPU PABHOYCKOPEHHOM JIBUKEHUM I10
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBHXEHUU Oe€3
HayaJdbHOM CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIME MPOMEKYTKHA BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT  CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenencaue kodPuImeHTa TpeHUs CKOJIbKECHHUS.

Onpenenenue )KECTKOCTU MPYKUHBI.

Omnpenencaue pabOThl CHIIBI TPEHUS TPH PAaBHOMEPHOM JBIKCHHH Tella
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenre palbOThl CUJIBI  YNPYrOCTH TIpU  MOABEME TIpy3a C
HCITOJIb30BAHUEM HEITOABHMYKHOTO M ITOJIBHXKHOT'O OJIOKOB.
11. M3yueHue 3aKoHa COXpaHEHUS SHEPTHUHU.
MexaHndyeckue KoJIe0aHHS U BOJIHBI.

KonebarensHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaTeMaTHYeCcKuid U NMPYXKUHHBIN MasTHUKU. [IpeBpaiieHue
SHEPIUU MPU KOJICOATEILHOM JIBUKCHHH.

3aryxawmue  KojeOaHus.  BbIHyXaeHHbIE — KoJeOaHUS. Pe3onanc.
Mexannueckue BoaHBL. (CBOWMCTBA MEXaHMYECKHMX BOJH. I[IponosibHBIE W
MONEpEYHble BOJIHBL. J[JIMHA BOJHBI W CKOPOCTh €€ pacHpoCTpaHCHHS.
MexaHn4ecKue BOJIHbI B TBEPJIOM TeJIe, CEUCMUYECKUE BOJIHBL.

3ByK. ['poMKOCTh 3ByKa M BeIcOTa TOoHAa. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne koseOaHUil TEI MOJ JAEHCTBUEM CHJIIBI TIKECTH U CHJIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnroieHre BIHYKIEHHBIX KOJI€OaHUH U pe30HaHca.
PacnpocTpanenue npoaoiabHbBIX U MOMIEPEYHbIX BOJIH (HA MOJICIIHN).
HaGmroienne 3aBUCMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUUYECKUI pE30HAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue dYacTOThI HM TepuoAa KojieOaHMl MaTeMaTHUYEeCKOTo
MasTHHKA.

2. OmnpeneneHue 4acTOThI U MEpUO/ia KoJeOaHU MPYKMHHOTO MasiTHUKA.

3. HccienoBanue 3aBUCUMOCTH NEpHOJia KOJIeOAHUM MOBEIICHHOTO K HUTH

rpy3a OT JUIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TIepHO/Ia KOJeOaHUH MPYyKUHHOTO MasTHUKA

OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEepHOJa KoJieOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh  MepHojia  KojeOaHui
MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yCKOpeHUsi CBOOOIHOTO MaJICHHUS.
DJIeKTPOMATHUTHOE M0JI€ ¥ YJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJie.  OJJEKTpOMarHuTHble  BOJHBIL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [lIkana »SJIeKTpOMarHWTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
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DIIeKTpoMaruuTHas npupoaa cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBoMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomul u onvimol.

1. N3ydeHune CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHWIIBHOTO

tenedoHa.
CgBeToBbIE SABJICHHUS.

JlyueBas  Momenb  CBeTa. Uctounuku  cBera.  IIpamonuHenHoe
pacnpoctpanenue ceeta. 3armenust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa)KCHUS CBETA.

[Ipenomnenune cBeTa. 3aKOH TMpenoMieHHus cBera. [loaHoe BHyTpeHHeEe
oTpakeHue cBeTa. Mcmosib30BaHUE TIOJHOTO BHYTPEHHErO OTPAXKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nmywedt B aumH3e. Onruueckas cucrtema (Qortoamnmapara,
MHUKPOCKOIa M Tejeckona. ['J1la3 kak onTtudeckass cucrema. Biau3opykKocTh M
JTATbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. Omnwitel Hptorona. Croxenue
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpsamonurHelHOe pacipOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n300pa>keHU B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTuueckuii CBETOBO/I.

Xox sydeid B coOMparoeit JuH3e.

XoJ1 JIyuel B pacCEUBarOLIEH JIMH3E.

[Tonyuenue n3006pakeHUI ¢ MOMOIIBIO JIUH3.

[Tpunnun neictBus (oroarapara, MUKPOCKOTA M TEJIECKOTIA.

10. Mogensb riasa.

11. Pa3noxxenue 6e50ro cBeTa B CIEKTP.

12. [Tonyuenue Oenoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padomut u onvimel.

1. HccnenoBanue 3aBUCMMOCTHM yIJla OTPA)XEHHUSI CBETOBOrO Jiyda OT yriia
MaJICHUSL.

2. V3ydeHue XxapakTepUCTUK H300paKCHHS TpeIMETa B IIJIOCKOM 3epKaJie.

3. HccnemoBanue 3aBUCUMOCTH yIUIa MPEIOMIICHUSI CBETOBOIO JIy4a OT yIJia
NaJICHUSI Ha TPAHUILIE «BO3TYX—CTEKIION.
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4. TlomydyeHue n300pak€eHUM C MOMOIIBIO COOMPAIOLIEH JIUH3BI.
Omnpenenenne GOKYCHOTO PaACCTOSIHUSI M ONITHUYECKOM CUIJIbI coOMparoien
JIMH3BI.

6. OIBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

7. OmBITHl MO BOCHPHUATHIO I[BETA MPEAMETOB MPH WX HAOIIOIEHUU UYepes3
I[BETOBBIEC (PHIIBTPHI.

KBaHnTOBBIE siBJIeHHS.

OnwiTel Pezepdopna u mmanerapHas mojnenb aroma. Moaens atroma bopa.
Hcnyckanue u nornonieHue cBeta atoMoM. KBaHThI. JInHeyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-usnydeHus. CTpoeHHe aTOMHOIO
aapa. HyximonHas wMognens aromMHoOro sapa. HMsoromel. PaguoaxktuBHBIE
npeBpauieHus. [lepuoa nomypacnana aTOMHBIX SIAED.

AnepHble peakuuu. 3aKOHbBI COXPAHEHHS 3apsSA0BOTO M MAacCOBOTO YHCEN.
DOHeprus CBsI3U aTOMHBIX sAep. CBA3b Macchl W AHEpruM. Peakuuu cuHTE3a H
nenenus aaep. Mcrounnku sHeprun ConHua u 3BE3I.

Anepnas sHepretuka. JleHCTBHUS paguOaKTUBHBIX HU3JIYyYCHUN Ha IKUBbBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3ITy4YEHUS U MOTIIOIICHUS.

2. CrnekTpbl pa3IuyHbIX a30B.

3. Cnektp Bojopoja.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTta cuérurika HOHM3UPYIOIUX U3TyYEHUN.

6. Peructpanus uzmydeHus: IpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimel.

1. HaGnroneHue CrionIHbIX U JMHEHYATHIX CIIEKTPOB U3ITyUYCHUS.

2. HccnemoBaHue TPEKOB: MU3MEPEHUE SHEPTUM YACTHUIBI IO TOPMO3HOMY

nytH (1o pororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTENIBLHO-0000IIAIOIIIMIA MOIYJIb.

[ToBTOpUTEIHLHO-00001IAIONITNN MOYJb MpPEIHAa3HAYEH JJIsI CUCTEMATU3aIUU
n  0000IIeHWs MOPEAMETHOTO  COJEpXKaHMS M OMNbITa  JEATCIHHOCTH,
MpUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o (u3uKe Uil 00ydarommxcs,
BBIOpPABIIIUX 3TOT YYEOHBIN IIPEIMET.

[Ipu u3ydyeHUN AAHHOTO MOJYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITENIbHOCTH, HA OCHOBE KOTOPBIX OOECeunBaeTcs JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, ¢dopMupyercs
€CTECTBEHHOHAYYHass I'PAMOTHOCTb: OCBOEHHUE HAyYHBIX METOJIOB MCCIEAOBAHUS



SBJICHUN MPUPOABl M TEXHUKHU, OBJIAJICHUE YMEHUSMH OOBICHATH (DU3NUYECKUE
SABJICHUS, NPUMEHSS TNOJYYECHHbIE 3HAHWA, pEarh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIHAIBHO AEATEIBbHOCTHBIN XapakTep HAaHHOTO paslielia peain3yeTcs
3a CYET TOTO, YTO OOydYaroluecs BBIMOJHSIIOT 3aJaHUsl, B KOTOPBIX WM
pEJIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUU paclo3HaBaThb M HAy4HO OOBSICHATH
(bu3uYeCcKHe SIBJICHUS B OKPYXKAIOIIECH MPUPOC ¥ TIOBCEAHEBHON KU3HHU;

UCII0JIb30BAaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (DU3NUECKUX SIBIICHUM, B TOM
YHUCII€ I IPOBEPKU TMIIOTE3 U MOJTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI HanOOJIee BaXKHBIX JTOCTUKEHUNU COBPEMEHHBIX
TE€XHOJIOTUH, HalpuMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUS BCEX HU3BECTHBIX BUOB
SHEPTHH.

Kaxnmas w3 TeM JaHHOTO MOZYJA BKJIOYAET SKCHEPUMEHTAJIbHOE
uccienoBanre o0OoOwaromero xapakrepa. Moayiab 3aBepliaeTcs MPOBEICHHUEM
JTMArHOCTUYECKOM U OIEHOYHOM paboThl 32 KypC OCHOBHOTO OOIIIero o0pa3oBaHus.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IHPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O ObPA30BAHUA

N3ydyenue pu3MKu Ha YpOBHE OCHOBHOTO 0OIIero oO0pa3oBaHus HaIpPaBICHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
PE3yJbTATOB.

B pesynbpraTe nzydenus: pusmuku Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obyuaromierocsi OyayT copMUPOBaHBI CICAYIOIINE JTUYHOCTHBIC PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHMS:

- IIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOU
(u3NYECKON HayKU;

- IICHHOCTHOE OTHOIIICHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

2) rpaKJIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIBbHO-dTUYECKUX MPHUHIMUIIOB B JEATEIbHOCTU
Y4E€HOT0;

3) 3CTETHYECKOI0 BOCIIMTAHUS

- BOCIIPUSATHE ICTETHUYECKUX KA4eCTB (PU3MUECKON Hayku: €€ rapMOHUYHOTO
NOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

- OCO3HAHME IIEHHOCTU (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUMU, Ba)KHEUIEH cOCTaBIsIONIEH
KyJbTYpBI;

- pa3BUTHE Hay4YHOW HO003HATENBHOCTHU, HHTEpEca K HCCIIEeA0BATEIbCKON
NESTETbHOCTH;

5) ¢opmupoBaHusi  KyJAbTypbl 3I0POBbS W  JIMOIHOHAJIBHOIO
0J1aromoJTyunsi:

- OCO3HaHWE IIEHHOCTH 0e30MacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU IMpaBUJl OE30MaCHOrO IMOBEJICHUS Ha
TpaHCIOPTE, HA JOPOTax, C DJIEKTPUYECKUM M TEIUIOBBIM 00OPY/IOBaHUEM B
JOMAITHUX YCIOBUSAX;

- c(hOpMUPOBAHHOCTh HaBbIKa peQieKCUM, MPU3HAHHE CBOErO0 IpaBa Ha
OIMOKY U TAKOTO KEe IpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3amady (B paMKax CEMbH,
o0Opa3oBaTeIbHOM  OpraHU3allUd, TOpOJa, Kpas) TEXHOJOTHYECKON U



COIIMAIbHOM HAMpaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (U3UYECKUX
3HAHMI;

e - MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JIOrM4€CKOT0 BOCIIUTAHUSA:

e - OpHUCHTAIlMA HAa NMPUMEHEHWE (PU3UYECKUX 3HAHWK MJIsd peIIeHUs 3a7ad B
00JIaCTH OKpY’KaIIICH cpesbl, IJIAaHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOYHBIX TTOCHEACTBUI ISl OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIOOATHLHOTO XapaKTepa JKOJIOTHYECKUX NPOOJIeM U MyTeH HX
pelIeHus;

e 8) ajanTanmM K M3MEHAIIMMCS YCJOBHSIM COLMAJILHOW M TPHPOJTHOI

cpenasbl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPH BBIIIOJHEHUN HCCICAOBAaHUN M
IIPOCKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUAM
APYTHUX;

e - TIIOBBIINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIeATEIIbHOCTD;

e - MOTPEOHOCTH B (GOPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4yncie (PopMyIupoBaTh
UJeH, TTOHATHS, TUIIOTE3bI 0 QU3HYCCKUX 00BEKTaX M SIBJICHUSX;

e - OCO3HaHUE JAeHUIIMTOB COOCTBEHHBIX 3HAHMN U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKy;

e - IUJIJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETCHHH HOBBIX (PUIHUECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATHh M BBIABIISTH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCIIEC C HCIIOJIb30BaHNEM (DHM3HUSCKUX 3HAHMUIA;

e - OLICHKAa CBOMX JECHUCTBUM C YYETOM BIIMSHHUS HA OKPYKAIOLIYK Cpeny,
BO3MOKHBIX TJI00aJIbHBIX IMOCIEICTBU.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynpTate OocBOeHHs mporpamMMmbl 1Mo (U3MKE HAa ypOBHE OCHOBHOTO
obmrero obpa3oBanus y odydaromierocs: 6yayT chopMUpOBaHbI MeTanpeaIMeTHbIe
pe3yJibTaThl, BKIIOUAIOININE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIE ICHCTBYS,
KOMMYHUKATUBHBIE ~ YHUBEpCAJIbHbIE  y4eOHbIC  JEHCTBUS, PETYJISTHBHBIC
YHHUBEpCAIbHbBIC YICOHBIC ICHCTBHSI.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe elicTBUS

Ba3oBble Jornueckue aeicTBUA:
e BBIIBISATh W XapaKTEPU30BAaTh CYIIECTBCHHBIC IMPU3HAKH OOBEKTOB
(ssBNIEHUI);



YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIINN, OCHOBAHUS JIJIS
000011IeHUSsI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pACCMATPUBAEMBIX (DaKTax,
TaHHBIX U HAOIOIEHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBS3M IMPU HU3yYEeHUU (U3HMUECKHX
SBJICHUN U MPOLIECCOB, JIeNIaTh BBHIBOJABI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
W WHIYKTUBHBIX YMO3AKIIOYCHHUH, BBIJIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKHUX BEJIUYNH;

CaMOCTOSITEILHO BBIOUpATh CHOcOoO pemieHus y4eOHOU Quiznueckoit
3aayu (CpaBHEHUE HECKOJbKHX BapHUAaHTOB pELICHUs, BHIOOp Hauboisee
MOAXOSIIETO ¢ YYETOM CaMOCTOSITEILHO BbIJIETIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:

MCTIOIH30BaTh BOMIPOCKHI KaK MCCIIET0BATEIIbCKHI HHCTPYMEHT ITO3HAHUS;
POBOJIUTH MO CAMOCTOATEIHFHO COCTABIEHHOMY IIJIaHY OTIBIT, HECIIOKHBIH
(bU3UYECKUIA DKCIIEPUMEHT, HEOOJbIIoe HCCeaoBaHue (HU3NIECKOTO
SIBJICHUS,

OLICHWBAaTh Ha TMPUMEHHUMOCTh W  JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJyYEHHYIO B X0JI¢ UCCIIECAOBAHMUS WM HKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYITUPOBATH OOOOIICHHUS U BBIBOABI IO pe3yJbTaTaM
pOBEAEHHOTO HAOIIOCHHUS, OTIBITA, NCCIICIOBAHHS,

NPOTHO3UPOBAaTh  BO3MOXKHOE JajbHEWIee pa3BUTHE  (DU3HUECKUX
MPOIIECCOB, a TAK)KE BBIABUTATH MPEIIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ undgopmanueii:

MPUMEHSTh PA3JIMYHbIE METOJIbI, HHCTPYMEHTHI U 3ampOChI PU MTOUCKE U
orbope WMH(pOpPMAMK WU JAHHBIX C Y4YETOM IMPEUIOKEHHOU Yy4ueOHOM
(hu3nuecKon 3aaauu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUIOB U GOPM TPECTABICHUS;

CaMOCTOSITETILHO ~ BBIOMpPATh ONTHUMAIBbHYIO (opMy mpeacTaBieHUsS
uHQOpMAIMK W WUTIOCTPUPOBATH pEIIaeMbie 3aJa4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, WHOHM TpaduKON U UX KOMOWHAIIUSIMH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJdbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

B X07¢ OOCYXICeHHsI y4eOHOTO MaTepuana, pe3yJbTaTOB JabOpaTOPHBIX
paboT M MPOCKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOU TEMbI H
BBICKA3bIBaTh MJCH, HAICJICHHBIC Ha PEIICHUE 3aJlaud W IOJICPIKAHHUC
01aroKenaTeIbHOCTHA OOIIEHHS,;

COTIOCTAaBJISITh CBOM CYXKICHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB
Juayiora, OOHapy>XKMBaTh Pa3JIMUMEC U CXOACTBO ITO3HIIHIA;



BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATh PE3YIbTAThl BHIOTHEHHOTO (PU3HYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHMMATh M  HWCIOJb30BaTh  INPEUMYLIECTBA  KOMAaHAHOM M
WHIUBUIYATIbHONH pabOThl TP PEIICHWH KOHKPETHON (PU3HUECKOM
POOJIEMBI;

MPUHUMATH LI€JIM COBMECTHOM JESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHHUIO: pacHpeliemsiTb pPOJH, OOCYXIaTh MPOIECChl U
pe3yIabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIOJIEH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTAs] KAYECTBEHHOTO pe3yjbTara o
CBOEMY HAIIPaBJICHUIO U KOOPAMHUPYS CBOM JEUCTBUS C JPyTUMHU
YJIeHaMU KOMAaH/IbL;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSM,
CaMOCTOATEIBHO CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aHMOICHCTBHUS.

PeI‘y.JIﬂTI/IBHl)Ie YHuBEpCaJdbHbIC yqeﬁﬂme HeﬁCTBHH

Camoopranuszanms:

BEISIBIISITH TPOOJIEMBI B )KM3HCHHBIX U YYEOHBIX CUTYaIHsIX, TPEOYIOIHNX
IS perieHus] PU3NYECKUX 3HaHUI;

OPHUEHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX MPUHATHS  PEIICHUN
(uHIUBHAYaANbHOE, TMPUHATHE PEIIEHUS B TPYIIE, MPUHATHE pEIICHUN
TPYIION);

CaMOCTOSATEILHO COCTABIISATh AJITOPUTM pelIeHUs (PU3UYECKON 3a0a4u HIIN
TUIaHA UCCJIEIOBAaHUA C YYETOM HMEIOIIMXCS PEeCypcoB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATH IMpeiaraeMble BAPUAHTHI PEIICHUI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PCIIICHHE.

CﬂMOKOHTpOJIL, 3MOIII/IOHa.JIbHI)II7[ HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyAllUU U MpeJiarath jiaH e€ u3MEHEHHUS;
OOBSICHATh  NPUYMUHBI  JOCTWXKEHHSI  (HEJOCTHIKEHHUSI) PpEe3yJIbTaTOB
JeSITENIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHECHUS
(bu3MUecKoro MCCIeNOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENIbCTB, HM3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa IIEIU U YCIOBUSM;

CTaBUTh Ce0Sl Ha MECTO JPYTroro 4eJOBEeKa B XOJI€ CIOpa WU JUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTOro;
MpU3HABaTh CBOE MPaBO HA OLIMOKY MPU pelieHnH (U3NIECKUX 3a7a4 WU
B YTBEPKACHUSAX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO APYroro.



NPEJMETHBIE PE3YJIBTATDBI

K xoHy o0yuenust B 7 kjacce nmpeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHUIA:

WCTOJIb30BaTh  TOHATHSA:  (U3HUYECKHE U XUMHUYECKHUE  SBJICHUS,
HaOJIfOICHNE, SKCIIEPUMEHT, MOJEIb, THIIOTe3a, CAUMHHUIIBI (PU3HMYECKHUX
BEJIMYWH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHUSI BeliecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHMYECKOEe [BW)KCHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPSMOJUMHENHHOE), TPaeKTOpHUsl, PaBHOACHCTBYIOIIAS
cuIa, nedopmarus (ympyrasi, IJIacTUYEeCcKas), HEBECOMOCTb,
COOOIIAIOIIHECS COCY/IBI;

paznuuath sBiaeHus (qud@ys3us, TEMIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBM)KEHHE, HEPaBHOMEPHOE JBWIKCHHE, HWHEpIIHS,
B3aMMOJICHCTBUE TeJ, paBHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Iepefada JaBleHUs TBEPABIMH TEJIaMH, >KHAKOCTIMU H
razamm, armocdepHOoe JaBJCHWE, IIJJaBaHHWE TeJ, IPEBPAIICHUS
MEXaHWYECKOW IHEPTruM) MO OMHCAHUI0 WX XapaKTEePHBIX CBOWCTB W Ha
OCHOBE OMBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBICHUE;
pacrio3HaBaTh  TPOSIBJICHWE U3YYEHHBIX (U3NUECKUX  SBJICHUN B
OKpY>KalolleM MHpe, B TOM uuciie (pusnueckue SBICHHS B MPUPOJE:
IpUMEPBI JIBIKCHHUS C PA3TMYHBIMH CKOPOCTSMH B JKMBON M HEXHBOU
NpUpojAe, ICUCTBUE CUJIBI TPEHUS B MPHUPOJE U TEXHUKE, BIHUSIHUE
aTMOC(EpHOTO JIaBJICHUS HA KMBOM OpraHu3M, IJIaBaHHWE PHIO, phluaru B
TeJie YeJIOBeKa, MPU ATOM MEPEeBOJIUTH MPAKTHYECKYIO 33/1ady B YUeOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBJICHUN;
OMMCBIBATh W3YUYCHHBIE CBOMCTBA Tel M (PU3UUYCCKHE SIBJICHUS, UCIIOJb3YSI
dbusnyeckue BeIMYMHBI (Macca, 00BEM, TMIJIOTHOCTH BEIIECTBA, BpPEM,
MyTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIIPYTOCTU, CHJIA TSAHKECTH, BEC
Tella, cuia TPEHHs, JaBjicHUE (TBEPAOTO Teia, >KUJIKOCTH, Trasa),
BBITAJIKUBAIOIAS CHJIa, MEXaHHYECKas padoTa, MOIIHOCTh, TUICUO CHJIBI,
MOMEHT CHJIBI, KOA()(PHUIMEHT TMOJe3HOTO JCHCTBUS MEXaHHU3MOB,
KUHETHUYECKass W TOTCHIMAJIbHAs SHEPTHs), MPU ONHUCAHUU IPABUIHHO
TpakTOBaTh  (PU3MYECKUNA  CMBICIT  HCIOJB3YeMBIX  BEJIWMYHH, HX
0003HaUYeHUSI M EIUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTH (POPMYIIBI,
CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYUHY C JIPYTHUMHU BEJIMUYUHAMU,
CTPOUTH rpaUKU N3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;
XapaKTepu30BaTh CBOMCTBAa Tei, (U3WUYSCKUE SIBICHUS M IPOIECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHUs: cuil (BIOJIb OJHOU MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBeCHs pbrdyara (0Joka),



«30JI0TO€ TIPABUJIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHHYECKOM
SHEPIrUM, TMpPU HTOM J1aBaTh CJOBECHYI0 (OPMYJIHUPOBKY 3aKOHA U
3aMUCBHIBATh €r0 MATEMATUYECKOE BBIPAKEHNUE;

OO0BSACHATH (PU3NUECKHE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUUMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE W3 1-2
JIOTUYECKUX IIAroB ¢ ONOpod Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUM, (PU3MUECKUX 3aKOHA HJIU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJauud B 1—2 JEWCTBUS, HWCHOJIB3YyS 3aKOHBI M
dbopmyibl, cBs3bIBaomMe (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 3aJlauy 3alKChIBaTh KPATKOE YCIIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (POPMYJIBI UM TMPOBOJIUTH PACUYETHI, HAXOJUTH CIPABOUYHbBIC
JaHHbIe, HEOOXOAUMBIE ISl PELICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTy4eHHON (PM3MUECKON BETUYNHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEHIUTh NpU [OMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIEAOBAHUS BBIICIATH IPOBEPSIEMOE
npennoyioxkeHue  (rumoresy),  pa3iuyaTh M HMHTEPIPETHPOBATH
MOJYYEHHBIH pe3yJbTaT, HAXOJIUTh OIIMOKM B XOJE OIbITa, JeIaTh
BBIBOJIbI 110 €I0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WU
bu3HUecKux CBONCTB TEN: dbopmynrpoBath IPOBEPSEMBIE
IPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS,
3aMUCHIBAThH XOJ1 ONbITa U (OPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh TPSAMbIE HM3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacCChl Tena,
o0b€éMa, CuJIbl M TEMIEpaTypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TPUOOPOB, 3aMKMCHIBATH IMOKa3aHHWS TPUOOPOB ¢ YUIETOM
3aJ1aHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUM;

POBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUYUHBI OT
OPYrol C UCIOJb30BAHUEM IMPSAMBIX H3MEPEHHI (3aBUCUMOCTH IyTH
PAaBHOMEpPHO [IBHXKYILETOCSl Tejla OT BPEMEHHM [BHKECHHS TEJa, CHJIbI
TPEHHS CKOJILKEHHUS OT Beca Tella, KadecTBa 00paOOTKH MTOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT ILUIOIIAIN COMPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHUIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHs] pbluara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCJENIOBaHMS, COOUpATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIIelysl MPEeMJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE



MPEIOKECHHBIX TA0MHUI] ¥ TpadUKOB, NENaTh BBIBOJLI MO pPe3yJbTaTaM
UCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NUYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrOo Tena, CUJIa TPEHHS CKOJIbKEHUS,
JaBJ€HHE  BO3JyXa, BBITAJKMUBAIOUIAs  CWJa, JCHCTByMoIas  Ha
HNOTPYXKEHHOE B JKUAKOCTb Teso, KOA(DPUIMEHT MoJIe3HOro AeHCTBUS
MPOCTHIX MEXAaHW3MOB), CJEIysS NPENJIOKCHHONW WHCTPYKIMH: TIPU
BBITIOJTHEHUU HM3MEPEHUN CcOoOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY U
BEIYHCIIATH 3HAYCHNE UCKOMOM BETMYNHEI;

COOJII0IaTh MIpaBUiIa TEXHUKHU O€30MMaCHOCTH MPH paboTe C J1a00paTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, AMHAMOMETP, COOOINAIOIIHUECS COCYIbl, OapomeTp,
phIuar, MOABUKHBIA U HEMOIBHKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUA HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX ONUCAaHUS (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONb3YS 3HAHUS
0 CBOMCTBaX (pU3MYECKHUX SIBIICHHH U HEOOXOIWMBbIe (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTh  TpUMEpPHl  (HaXoAuTh  HUHQOpMAIMIO O  MpUMepax)
PAKTUYECKOTO HCIOJIb30BaHUS (U3MYECKMX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJIs1 o0ecreueHus: 0€30MacHOCTU MpU OOpallleHuu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 370pPOBbsI U COONIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEJACHUS B OKPYKalolleh Cpejie;

OCYHIIECTBJISITH OTOOp HMCTOYHUKOB wuHpopManuu B HHTepHere B
COOTBETCTBUHU C 33JIaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYTEM CpaBHEHUS PA3JIUYHBIX HMCTOYHUKOB BBIACIATH
UHGOpPMAIIMIO, KOTOpas SBISETCS MNPOTUBOPEYUBON WM MOXKET ObITh
HEJI0OCTOBEPHOM;

WCIOJIb30BaTh TIPH BBHITIOJHEHUN YYEOHBIX 3aJJaHUN HAyYIHO-TIOMYJSIPHYIO
auTepaTypy  (puU3MUEecKOro  coJepkKaHus, COpPABOYHbIC MaTepHUalbl,
pecypcel cetn MHTEpHET, BiaeTh npuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKHWe MUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIUU (PU3HUECKOTO COJEpKaHUs, B TOM
yyclie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yibTaTaX MPOEKTOB
WM y4eOHBIX WCCIEAOBaHWN, TPH OTOM TPAMOTHO HCIOIL30BATh



W3YUYEHHBIH TIOHSATUUHBIA ammapaT Kypca (QU3UKH, COMPOBOXKAATh
BBICTYIUICHUE IPE3CHTALIUEN;

IOpU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M HCCIEAOBAHHUI pacrpenesnsiTh
00s13aHHOCTU B TPYIIIIE B COOTBETCTBUU C IIOCTABIICHHBIMHU 3aJauaMu,
CIIEIUTh 3a BBINIOJIHEHUEM IUIaHA JCHUCTBHM, aJeKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJA B  JACSATENIBHOCTh  TIPYIIbI,  BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aMMOJIEVICTBUE, YUUTHIBAsI MHEHHE OKPYIKAIOIIHX.

K xoniry o0yuyeHusi B 8 kj1acce npemMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHUIA:

UCITIOJIB30BATh MOHATHUS: Macca U pa3MeEPbl MOJIEKYJ, TEIIOBOE JBHKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTUYECKUE U
amop(dHbIe TeNa, HACBHIIICHHBIH W HEHACHIIIEHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIus, TEIUIOBOW JBUTaTElNb,
AJIIEMEHTAPHBIN JIEKTPUUECKUN 3apsijl, SJIEKTPUUECKOE TOJE, TPOBOJIHUKHU
U AUDJIEKTPUKHU, TIOCTOSTHHBIN AJIEKTPUUYECKUM TOK, MATHUTHOE IOJIE;
pasznuuath SIBJICHHs (TEIJIOBOE pacllMpeHue M CKaTue, TerJionepenaya,
TEILIOBOE PABHOBECHE, CMAauyMBaHUE, KAalIWUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIIMsI, IUIaBJICHHE, KpUCTAJIu3aius (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepenayda (TemI0npOBOAHOCTb, KOHBEKLIUS, U3JIy4YECHHE),
AIEKTpHU3ALUS TEJ, B3aUMOIECHCTBHUE 3apsIiOB, AEHUCTBHS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aWMOJICHCTBUE MArHUTOB, JIEUCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsI UHYKIUS)
M0 ONMCAHMID HX XapaKTePHbIX CBOWCTB K Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh  MPOSIBJICHUWE U3YYEHHBIX (PU3MUECKUX  SBJICHUU B
OKpYXalollleM MHUpE, B TOM 4YHUClIe (PU3NYECKUE SBICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE U KaNWULIPDHBIE SBICHUS B MPUPOJIE,
KpUCTaJUIbl B Tpupone, wuznydeHue CoiHLaA, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, dJIEKTPUUECKUE
ABJICHUA B atMocgepe, ANEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noyie 3emid, Apeiid MOI0COB, POJIb MAarHUTHOTO TOJIS JJIsl KU3HU Ha
3emiie, MONSIPHOE CUSHUE, MIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOWCTBA (MpHU3HAKH) (U3UYECKUX
SIBIICHUH;

OIMCHIBATh M3YYEHHBIE CBOWCTBA TeN M (U3UUECKHE SIBICHHS, HUCIIOIb3YS
(du3nyeckre BEIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs], KOJTUYECTBO
TEIUIOThl, YJE€JIbHasg TEIUIOEMKOCTh BEIIECTBA, VYZAEJIbHAas TEIUIOTa
IJIaBJICHUS, YJEeJbHas TEIIoTa NapooOpa3oBaHMs, yHAelbHAas TeIioTa
CrOpaHusi TOIUIMBA, KOIPPUIMEHT TIOJE3HOTO JCHCTBUS TEIUIOBOM



MalllMHbI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUM 3aps,
CUJIa TOKA, 3JEKTPUYECKOE HANPSKEHHUE, CONMPOTHUBJIICHHUE IPOBOJIHUKA,
yIeIbHOE  CONPOTHUBJIICHHE  BellecTBa, paboTa ©  MOIIHOCTh
ANEKTPUYECKOrO0 TOKa), TMpPU ONUCAHUU TPABUIBHO  TPAKTOBAaTh
(GU3UYECKUI CMBICI HUCITOJIb3yEMbIX BEIMYUH, 0003HAYEHUS U €IMHHIIBI
(GU3NYEeCKUX BEJIMYUH, HAXOIUTh (OPMYJIbI, CBS3bIBAIONINE JAHHYIO
(U3MYECKYI0 BEJIMYHUHY C JPYTMMH BEIMYUMHAMHU, CTPOUTH TIpaduKu
M3YYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;

XapaKTepu30BaTh CBOICTBAa Tei, (U3WUYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYISIPHO-KMHETUUECKON TEOpUHU
CTPOCHHMS BEILECTBA, MPUHIUIT CYNEPHNO3UIIMHU T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJ1s yyacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUsT DJHEPrUM, IPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alKMChIBATh €r0 MAaTeMaTHYeCKOe
BbIPa)KECHUE;

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOWCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEICTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBIICHHI,
(bU3HYECKNX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiaTte pacuéTHble 3adaud B 2—-3 JEHCTBUS, HCHOJb3Yys 3aKOHbI U
dbopmyibl, cBs3bIBaolMe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCJIOBUSL 3aJlayd 3allMChIBATh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS pEIIeHHWs 3aJaud, BBHIOMpPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOoauMbIE JUIsi €€ peIleHHs, TPOBOJIUTHh pacuéThl M CpPaBHUBATh
NOJIy4€HHOE 3HaueHue GU3NUeCKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOHO PEHIUTh TMPU TMOMOIIU
(bU3HYEeCKMX METOJOB, HMCIOJIb3Yys ONUCAHUE HCCIEOBAHUS, BBIJIEISAThH
IPOBEPSIEMOE  NPEAINOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh IOPSIKA
IPOBEACHUS UCCIENOBAHUS, 1€T1ATh BHIBOJIBI;

MPOBOJUTH OMbBITHI 1O HAOMIOAEHUI0 (DU3UYECKUX SIBICHUW WU
(bu3nYECKUX CBOMCTB TN (KamWUISPHBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U
HarpeBaHusl MpU HU3JIYYEHUU OT IBETa H3Iyvarolie (moriomaromei)
NOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJABI OT TEMIEPATYPhl KUIKOCTH U
mIomaau €€ TMOBEPXHOCTH, OJJIEKTPU3ALMsA Tl W B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsiioB, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TOJIEd TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJS Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa AJIEKTPOABUTATENS TOCTOSHHOTO TOKa): (HOpPMYJIHPOBATH
MpOBEPsiEMbIE MPE/OI0KEHHS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyAOBaHMs, OMKCHIBAThH XOJ OIbITa U POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MpsSMbIE  HM3MEPEHUsS  TeMIIepaTypbl, OTHOCUTEIbHOMI
BJIQXXHOCTH BO3/lyXa, CHJIBI TOKAa, HAIpPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEJIMYWH, CPABHUBATH
pe3yIbTaThl U3MEPEHUM C YUETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH;
POBOAUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BETUYHHBI OT
IpYyroil ¢ HCHOJIb30BAHUEM TMPSMBIX HU3MEPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUS] IPOBOJHHMKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTO
CEUYECHHUS U YJIEIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HaIlpsHKEHHsT Ha IMPOBOJHUKE,
UCCJIEOBAHUE TIOCJIECAOBATEIbHOIO W  MapajUIEIbHOTO  COEIUHEHUI
POBOJHUKOB): TUIAHUPOBATh HCCIIEJOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIONIHATh M3MEPEHUs, CIeAysd MPEIJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHAE TaOmull U TpaduKkos,
JenaTh BBIBOABI 10 PE3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOJIUTH KOCBEHHbIE H3MEpEHUs] (UBUYECKUX BeIUYMH (yHAelibHas
TEMJOEMKOCTh BEIECTBA, COMPOTUBIEHUE TMPOBOJHMKA, paboTa H
MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA): IJIAHUPOBATH H3MEpPEHUs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIENys NMPEAJIOKEHHOW MHCTPYKUWU, U
BBIYMCIISITh 3HAUCHHUE BEJIMYHHBI,

coOJII01aTh MpaBUiia TEXHUKHU O€30MaCHOCTU MpU padoTe ¢ 1a0OpaTOPHBIM
000py/I0BaHUEM;

XapakTepu3oBaTh MPUHIUIIBI  JACHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOMl HAa MX omnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHMSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMerp,
BOJIBTMETP, CUYETYMK BJIEKTPUUYECKOW HHEPTHH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpbI, HArpeBaTeIbHbIE AJIECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEAOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUIaTEIb IIOCTOSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUN U HEOOXOIUMBIE
(duznYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuboOpbl MO CXeMaM U CXEMaTUYHBIM pPHUCYHKaM  (KUIKOCTHBII
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTeib BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKUX
Lernel ¢ MOCJEeN0BATEeNIbHBIM U MapaJUIeIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasinyas ycIOBHbIE 0003HAUCHHUS JIEMEHTOB JIEKTPUUECKUX TIETEH;



MPUBOIUTE  TpPUMEpPHl  (HaXoaWTh  WH(POpMAIUMIO O  mpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUS (DU3UYECKUX 3HAHWW B TIOBCEIHEBHOU
KU3HU 11 oOecreueHusl 0€30MacHOCTH MpU OOpalleHuu ¢ MpudopamMu 1
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHCHHs 3I0POBbS W COOJIOJICHUS
HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPY KAIOIICH cpejie;

OCYIIECTBJIATh TMOWUCK WHGOpMaluu (U3HYECKOTO COACPNKAHHUS B
NuTepHeTe, Ha OCHOBE WMECIONIUXCS 3HAHWUH W TYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIICIATH  MHQPOpPMAIMIO, KOTOpas
SIBJIIETCS IPOTHBOPEYMBON MITH MOXKET OBITh HEJJOCTOBEPHO;
UCTIOh30BaTh MPH BHITIOJHEHUH YYCOHBIX 3alaHUil HAYyYHO-TIOMYJISIPHYIO
TUTEpaTypy (DHU3UYECKOTO  COAEpX,aHUS, CIPABOYHBIE MaTepHAbI,
pecypcbl cetr IHTepHET, BiIaneTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeobpa3zoBaHusa HHPOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOPMAIUIO W3 HECKOJIbKMX HCTOYHUKOB (DU3NUYECKOTO
CONlep)KaHMsl, B TOM 4YHCIEe MyOJUYHO TIPEACTABIATH PE3YIbTATHI
MPOCKTHOW WJIM MCCIEAOBATEIbCKONW ACSITEIHLHOCTH, IIPH STOM T'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (Qusukw,
COIIPOBOX/IaTh BHICTYIUICHUE TIPE3CHTAIUEH;

NPy BBHITIOJHCHUH YYE€OHBIX TPOCKTOB W HCCIEIOBaHHWNA (DU3HMUECKUX
MPOIIECCOB  paCIpeleNsiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 33/1a4yaMU, CJICIUTh 32 BBHIMIOJTHCHUEM IUTaHA JCHCTBUN U
KOPPEKTHPOBAaTh €ro, aJaeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAI B
JeSTEBHOCT TPYIIIBI, BRICTPANBATh KOMMYHHUKAaTUBHOE B3aMMOICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh Pa3periaTh KOH(IUKTHI.

K xoniry o0yueHust B 9 kj1acce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHUIA:

UCIIONIb30BaTh TMOHATHUS: CHUCTeMa OTcuéra, MaTephalibHasg TOYKa,
TPaeKTOpUs, OTHOCUTEIILHOCTh MEXaHUYECKOTO MBIXKEHHUS, aedopMarius
(ynpyrasi, miacTuueckasi), TpEHHUE, IEHTPOCTPEMHUTEIIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPy3KH, LEHTP TAXKECTU, aOCOIIOTHO TBEPJOE TEJNO,
LEHTP TSKECTU TBEPIIOTO TeJa, paBHOBECHE, MEXAHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
[IKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPhl UCIYCKaHUs U MOTJIOUIEHUS, albda, O6eTa- U ramMmma-u3ayyeHus,
W30TOIIbI, siICpPHAs DHEPreTUKA;

pasznuyarh sABJIICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJUHEHHOEe
JIBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JABMXKEHUE, CBOOOIHOE
najicHue Tell, PABHOMEPHOE JBM)KCHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE



TeJ, PEaKTUBHOE IBUXKEHHUE, KoieOaTeapbHOe ABMKCHHE (3aTyXarolue |
BEIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE JBMKCHHE, OTPAKCHUE
3ByKa, NPSIMOJMHEHHOE pPACIpPOCTPAaHEHUE, OTPAKEHHWE U TMPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHUE OeIoro cBeTa B
CHEKTp Y CJOXEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAs! PaJIMOaKTUBHOCTh, BO3HMKHOBEHHE JMHEHYATOrO CHEKTpa
U3ITyYCHHUS ) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHWE W3YyYEHHBIX (U3MUYECKHX SIBJICHHA B
OKpyXkaromemM mupe (B ToM uucie (U3MUeCKHe SIBICHHUS B MPUPOJIE:
MIPWINBHI U OTJIUBHI, IBMKCHHE TuTaHeT COTHEUHOW CUCTEMBI, pEaKTHBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEWCMHMYECKHe BOJHBI, I[yHAMH, 5XO, I[BETa TeJl,
ONTUYECKHUE SIBICHUS B MPUPOJIEC, OMOJOTHYECKOE NEUCTBHE BHIUMOTO,
yIbTPaUONIETOBOIO M  PEHTICHOBCKOTO HW3IIYYEHHM, €CTECTBEHHBIM
paMiOaKTUBHBIA (POH, KOCMHUYECKHE Jy4d, PATUOAKTHBHOE H3ITyUCHUE
OPUPOJHBIX MHUHEPAIOB, JEWCTBHE pPAJMOAKTUBHBIX W3JIYyYCHUH Ha
OpraHW3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a1ady B
y4eOHYIO0, BBIICNATH CYIIECTBEHHBIE CBOWCTBAa (MpHU3HAKH) (PU3UUIECKUX
SIBJICHUH;

OIMCHIBATh M3YYEHHBIE CBOWCTBA TeN M (U3UUECKHE SIBICHHS, HUCIIOIb3YS
¢bu3nyeckre BETUYUHBI (CPEAHSS MU MIHOBEHHAs CKOPOCTb Tejlla Mpu
HEPAaBHOMEPHOM [IBIDKEHUHU, YCKOPEHHE, TEPEeMEIIeHHue, MyTh, YIIoBas
CKOpOCTh, CHJIa TpPEHHWs, CHJIa YIOPYTOCTH, CHJIA TSKECTH, YCKOpEHHUE
CBOOOJIHOTO TAJEHHUs, BeC Tejla, HUMIYJIbC TeNa, HMIYJbC CHUJIbI,
MEeXaHuueckass pabdoTa M MOIIHOCTb, MOTEHIMAJIbHAS JHEPrus Teua,
MOTHATOTO HAJ[ MOBEPXHOCTHIO 3€MIIH, MOTCHITMAIBHAS YHEPTHUS CKATOU
NPYXUHBI, KWHETUYECKas DHEpPrus, IOJIHAS MeEXaHW4YecKas JHEeprus,
NEepUoJ U YacToTa KojeOaHui, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHHS CPElibl), IPU ONMHUCAHUU
MPaBUIHHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaUYeHUS M EIUHUIBI (PU3NUYECKUX BEJIMYHUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIUYHHY C JAPYTUMH BEITMUYWHAMU,
CTPOUTH TpaUKN U3yUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHEe SIBICHUS W TMPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHCHHS JHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
NPUHIIMI  CYNIEPIO3UIMU CHUJ, TPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHBl HbBIOTOHA, 3aKOH COXPAHEHHSI MUMITYJIbCA, 3aKOHBI OTPAKCHHUS U
NPEIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MacCOBOI'O YHMCEI



P SICPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMHUCBIBaTh €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOILIECCHl W CBOMCTBA TE€l, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi MPAaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISThH
NPUYHUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX
IaroB ¢ ONopoil Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKHUX SBIICHUH,
(bU3UYECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTts pacdy€THbIC 3ajadyd  (ONMUparoIIvecs Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHalu3a YCIOBHUS 3aJaud 3alKChIBaTh KPATKOE
YCIIOBUE, BBISBISATh HEAOCTAIONIME WIIM W30BITOYHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE NIJIsl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAuYeHUA (PU3NUECKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEHIUTh NpU [OMOIIU
(U3UYECKIX METOJOB, HWCIOJIB3YsS ONMUCAHUE WCCICIOBAHUS, BBIICISATH
poBepsieMOe  TMPEINOJIOKEHHE, OIICHUBATh MPABWIBHOCTh IOPSAKA
MPOBENICHUS  WCCIICIOBAHUS, JENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOJIOIEHUN U OTIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WU
(bu3HYecKX CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruH, 3aBUCUMOCTh TEpHoJa KoieOaHUW MPYKUHHOTO
MasTHAKA OT MAacChl Tpy3a U XKECTKOCTH MPYXWHBI U HE3aBHCHUMOCTH OT
aMIUTUTYIBI MQJIBIX KOJeOaHN, MPSIMOTMHEHHOE paclpOCTpaHEHUE CBETA,
pasiioxkeHue OeJIoro CBETa B CIEKTpP, U3yUYECHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHUsl MpeaMeTa B coOuparoiien
JMH3e, HAOIIOJCHUE CIUIONTHBIX W JIMHEHYATHIX CHEKTPOB HW3ITyYCHHS):
CaMOCTOSITEILHO ~ cOOMpaTh YCTaHOBKY M3  HM30BITOYHOTO Habopa
o0OpyZOBaHMs, ONUCHIBATH XOJ  ONBITA W  €ro  pe3yjibTaThl,
(bopMyIHpOBaTH BHIBOIBI

MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OMpenemss
CpelHee 3HAUYeHUE u3MepsieMol BenudyuHbl ((POKYCHOE pacCTOSHHE
coOuparonieil JuH3bI), OOOCHOBBIBATH BHIOOp crHoco0a HM3MEpPEeHUs
(M3MEpUTENBHOTO TIPpHOopa);

NPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX U3MEpPEHUN (3aBHCHMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBI)KCHMHM O€3 HayalbHOW CKOpPOCTH, MEpHOja
KoJeOaHWiI MaTeMaTHYECKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBHCHUMOCTU
yria OTpakKeHWs CBeTa OT YIUIa MAaJIeHUus U yrjia MpeJoMJICHUS OT yriia



MajieHusi): IJIAHUPOBAaTh UCCIEAOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (UKCUpPOBATH pe3yJbTaThl MOJYYEHHONH 3aBUCUMOCTH
(¢u3MUeCKNX BEJIMYMH B BHUJIE TAaOJMUI U TpaduUKOB, NeJaThb BBIBOJABI IO
pe3ysbTaTaM MCCIIe0BAHMS;

NPOBOAUTH KOCBEHHBIE W3MEpeHUs (U3MUYECKUX BEIWYUH (CpemHsis
CKOpPOCTh U YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JIBH)KEHUU,
YCKOpEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDDUIUEHT
TPEHUS] CKOJBKEHMS, MEXaHW4Yeckas padoTa M MOIIHOCTb, YACTOTA H
nepuoa  KoyseOaHWi MaTeMaTUYecKoro | MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass Ccuiia coOuparomeld JHH3bI, PAAUOAKTUBHBIA  (QOH):
IJIAHUPOBATh M3MEpPEHUs,, cCOOUpaTh IKCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIeaysl MPEUIOKEHHON UHCTPYKIIMH, BBIUUCISATH
3HAaYEHWE BEJIMYMHBI U AaHAJIM3UPOBATH MOIYUCHHBIE PE3YIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHI;

co0JIr01aTh TIpaBUjia TEXHUKH O€30MTaCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKKM M3YyUYEHHBIX (PU3UYECKUX MOJENECH:
MaTepuaiabHas TOuYkKa, aOCONIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeTTb aTOMHOTO S/IPa;

XapaKTepu30BaTh MPUHIUIBI JTEHCTBUA H3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpONM Ha HMX ONUCaHUA (B TOM YHCIE:
CIUJOMETpP, JATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMEpHUCKOM, (¢oToanmnapar, ONTHYECKUE CBETOBO/IHI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
cBOMCTBaX  (PU3MUECKUX SIBICHUW W  HEOOXOAuMble (U3UUYECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHMUYECKHX
YCTPONCTB, M3MEPUTETHHBIX MPUOOPOB M TEXHOJOTUYECKHUX IPOIIECCOB
OpU PEIIeHUH Y4eOHO-NPAKTUYECKUX 3afad, ONTUYECKUE CXEeMbl s
MOCTPOCHHUS U300paXKEHUH B MJIOCKOM 3€pKajie U COOMpAIOIel JTNH3E;
NPUBOAUTh  NpUMEpPbl  (HaXoauTh  HHPOPMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUM B TOBCEIHEBHOU
AKU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTU MpU OOpalleHuu ¢ npubopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpaHEHHUS 310pOBbSI U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEJACHUS B OKpYKalolleh Cpejie;

OCYHIECTBJISITH TOMCK HWHGOpMaIMK  (U3HUYECKOTO  COJEpKaHUS B
NurtepHere, caMmocTosATeNbHO (HPOPMYIUPYS MTOMCKOBBIM 3aMpoC, HAXOAUTh



MyTH OMNpEeeNIeHNs] TOCTOBEPHOCTU MOIYUYEHHONW MH(POpPMAIIMU HA OCHOBE
VMMEIOIINXCS 3HAHUW U JIOTIOJIHUTEIIbHBIX HICTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJHEHUH y4E€OHBIX 3aJaHU HAYYHO-TIOMYJISAPHYIO
auTeparypy  (U3MYECKOro  COAEpkKaHUsS, CIPABOYHBIE MaTepUalbl,
pecypebl cetn MIHTEpHET, BIaAeTh MPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHGOPMALIMK U3 OJJHOM 3HAKOBOM CHCTEMBI B PYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
MHGOpPMAIlMK M3 HECKOJIbKMX HCTOYHUKOB (PU3UYECKOTO COJIECp>KaHUs,
MyOJIMYHO MPEJCTABIATh PE3YJIbTaThl TPOESKTHOMN WITM UCCIIEI0BATENbCKOM
NEATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  M3Y4YEHHBII
MOHSATUMHBIA anmapar M3y4aeMoro pasjeiia (QU3MKh U COMPOBOXKAAThH
BBICTYIJICHUE TIpe3eHTalMel ¢ Y4ETOM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHKOB.
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IMPOBEPSIEMBIE TPEIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON IPOT'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMoro
pe3yJjbTara

IIpoBepsieMble IpeAMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30oBaHus

1.1

HCIOJIb30BATh U3YUCHHLIC ITIOHATUA

1.2

pasinuaTrb SABJICHUA IO OIMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE€ OIIBITOB, ICMOHCTPHUPYIOIINUX TAHHOC (1)I/I3I/ILIGCK0€ SABJICHUC

1.3

pacro3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpY’KaIOIlleM MHpE, B TOM uucie (PU3MUECKUE SIBICHUS B MPUPOAE,
IpU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 337auy B y4eOHYIO, BBIIEIATH

CYULIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBICHUN

1.4

OMHCHIBATh HW3YYEHHBIE CBOMCTBA Ten H (U3WYECKUE SIBICHUS,
UCTIONB3Ysl (PU3NYCCKUE BEIWYUHBI, TPH OINUCAHWH TPABUIHHO
TPaKTOBaTh (PU3UYECKHH CMBICT HCIOJB3YEMbIX BEIMYUH, UX
0003HaUYEHUS U €AUHULIBI (U3HUECKUX BEIHYUH, HAXOAUTH (POPMYIIBL,
CBS3BIBAIOLINE JAaHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMUYMHAMH,  CTPOUTh TpapuKd  HM3YYEHHBIX  3aBUCHMOCTEH

(bu3HUecKuX BeINYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKHUE SIBICHUS U INPOLECCHI,
UCIIOJIb3ys M3YYCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTH4eCcKoe

BBIPAKCHUEC

1.6

OOBACHATH (PU3UUYECKUE SBIICHUS, MPOILIECCHl U CBOICTBA TEll, B TOM
YUCI€ W B KOHTEKCTE CHUTyalludl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JOTMYECKMX IIaroB c omopoi Ha 1 — 2
U3YUYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTHU

1.7

pemiate pacuy€THble 3a7a4u B | — 2 nelCcTBUA, UCMOJb3Yysl 3aKOHBI U




(bopmyiibl, cBA3bIBaIOIINE (DPU3UUYECKHE BETMUUHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 3aJa4d 3alMChIBAaTh KPAaTKOE yCIOBHE, IIOJCTaBIATH
¢u3nyeckue BeIUUNUHBI B (OPMYJIbl U IPOBOAUTH PAcU€Thl, HAXOIUTh
CIPaBOYHbIE JTaHHbIE, HEOOXOIUMBIE JJIs PELIEHUs 3ajad, OLIEHUBATh

PEATMCTUYHOCTD MTOJIy4€HHON (pU3MUECKOl BEINUMHBI

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPH TMOMOIIH
¢u3nueckux METOJOB, B OMNHCAHUM UCCIEIOBAHUSA BBIICIATH
MPOBEPSAEMOE  MPEAIOJIOKEHUE (rumotesy), pas3inyarb u
WHTEPIPETUPOBATh TMOJYYEHHBINM pE3yNbTaT, HAXOJIUTh OIIMOKA B

X0A€ OIIbITa, JACJaTh BBIBOJLI 11O €T0 pE3yJibTaTaM

1.9

IPOBOJAUTH ONBITHI O HAOMIOACHUIO (U3MYECKUX SBICHUM WIN
¢usznyeckux  CBOMCTB  Tesl:  (OpMYJIMpOBaTb  IPOBEpsSiEMbIE
IOPEINOOKEHUs, COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO

00opyi0BaHMs, 3alIMCBIBATh X0 ONbITA U (POPMYIMPOBATH BHIBOIbI

1.10

BBIIOJHATh NPSAMBIE M3MEPEHHUS] C KCIOIb30BAHUEM aHAJIOIOBBIX U
U pOBbIX NPUOOPOB, 3aMUCHIBATh MOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHON a0COIIOTHON MOTPELTHOCTH U3MEPEHUN

MPOBOJUTH  HCCIIEOBAaHWE  3aBHUCHUMOCTH  OJHOM  (pU3MUECKOU
BEJIMYMHBI OT JIPYrOM C HCIOJb30BAaHUEM TPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHHHM YYEOHOT'O HCCIEIOBaHHS, COOMpATH
YCTAHOBKY W BBIMIOJIHATh U3MEPEHUS, CIEeAYsl MPEAJI0OKEHHOMY TUIaHy,
(bUKCUpPOBaTh PE3yJIbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UUECKUX
BEJIMYHMH B BHJIC MPEJIOKEHHBIX TaOIUI] U TpaduKOB, €J1aTh BEIBOIBI

110 pe3yJibTaTaM UCCICAOBAHUA

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PHU3NUYECKHX BEIUYHH, CIEAys
IpPEeI0KEHHON MHCTPYKIIMU: TIPU BBIMIOJTHEHUN U3MEPEHUN cOOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIUYHCIATH 3HAYEHHE HCKOMOU

BCIIMYHHBI

1.13

CO6J'IIO)IaTB ImpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpPHBIM 000PYIOBaHHEM

1.14

yKa3blBaTh NIPHUHIUIBI  JEHCTBUS TPHOOPOB W TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MNPHUHLMUIBI JEUCTBUS H3YYEHHBIX
npuOOpOB M TEXHMYECKUX YCTPOMCTB C MOMOUIbIO HX OMNHCAHUSA,
UCTIONB3Ysl 3HaHMS O CBOMCTBax (U3MYECKUX  SBICHUM U

HCOGXO,Z[I/IMBIC (bI/I?»I/I‘leCKI/IC 3dKOHBI 1 3aKOHOMCPHOCTH




1.15

OPUBOAUTH MpUMEphl (HaXoAWTh UWHPOpPMAIMI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOIb30BaHUs (PM3UUECKIX 3HAHUN B MOBCETHEBHON
KU3HH 175 obOecrieueHus O€30MAaCHOCTH TIpU  OOpalleHuu ¢
npudopamMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAaHEHHUS 3/10POBbS U

COOJII0O/ICHUS HOPM 3KOJIOTUYECKOTO MTOBEJCHUS B OKPY KaIOIIEH cpejie

1.16

OCYILECTBJIATh OTOOP MCTOYHMKOB HMH(popmanuu B cetu VHTepHeT B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM M IYTEM CpPAaBHEHMS pPa3JIM4YHBIX HCTOYHHKOB
BBLIEJIATh HMH(OpMalLMIO, KOTOpas SIBJISETCS IPOTUBOPEYUBOM MM

MOJKET OBITh HCI[OCTOBCpHOﬁ

1.17

UCII0JIB30BaTh pu BBIIIOJIHCHUU y4eOHBIX 3alaHAN
HayYHOIIONYJISIPHYIO ~ JIUTEpAaTypy  (U3MYECKOTO0  COAEpIKaAHHUA,
CIpaBOYHBIE MaTepuainbl, pecypcsl cetn VHTepHeT, BlageTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HH(popManun

U3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/71aBaTh COOCTBEHHBIE KPAaTKUE MUChbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 UCTOYHUKOB wuHPoOpManuu (HPU3NIECKOTO
coJIepKaHMs, B TOM YHUCJEe MyOJUYHO JeNaTh KpaTKHe COOOIICHHS O
pe3ynbTaTax MpPOEKTOB MJIM Y4EeOHBIX HCCIEIOBAaHUM, NpPU STOM
rPaMOTHO HCHOJb30BaTh HM3yYEHHBIH NOHATUWHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKIATH BBICTYIIJIICHUC HpCSGHTaHHeﬁ

1.19

IIPpHU BBIIIOJIHCHUHU y‘le6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
0053aHHOCTH B Tpynne B COOTBETCTBUU C IMOCTABJICHHLIMUA 3a/ladyaMU,
CJIICAUTH 3a BBbIIIOJHCHUCM IIJIaHa HCfICTBPIﬁ, aICKBAaTHO OLCHUBATH
COOCTBCHHBIN BKJIaA B  ACATCIIBHOCTH TI'PYHIIbI, BbICTPAHMBATDH
KOMMYHHUKATUBHOC B33.HMOI[€I>1CTBPI€, YUYUTHIBasA MHCHUC

OKPY>KaOIIUX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yabTATHI 0CBOEHUS OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh NMOHATHUA

1.2

pasinuaTb SABJICHUA 11O OIIMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX TaHHOC (1)I/I3I/I‘16CKO€ SABJICHUC

1.3

paciio3HaBaTbh IMPOABJICHHUEC HN3YUCHHBIX (1)I/ISI/II-I€CKI/IX SBJICHUM B
OKpYyXXaromem MHUpc, B TOM 4YHUCIIC (I)I/IBI/I‘ICCKI/IC SIBJICHUSI B IIPUPOAC,
IIpHU 3TOM HNCPCBOJUTL INPAKTUYCCKYIO 3a/lady B yqeGHon, BBIACIATD

CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SIBIICHUN

1.4

ONUCHIBAaTh H3YYEHHBbIE CBOWCTBA Tel U (U3MUECKHUE SIBIEHUS,
UCTIONB3Ysl (U3NYECKHE BEIMYUHBI, MPH OMNUCAHUHM TMPABUIBHO
TpPakTOBaTh  (PU3HUECKUH  CMBICH  HUCHOJB3YyeMbIX  BEIUYHH,
0003HaUYeHUS U €AUHULIBI (U3HUECKUX BEIHYUH, HAXOAUTH (POPMYJIBL,
CBS3BIBAIOLIME JAaHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMUMHAMH,  CTPOUTh TIpaQUKH  HM3YYEHHBIX  3aBUCHUMOCTEH

(bu3nUecKnX BeINYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKHE SIBICHUS U TPOLECCHI,
UCTIONB3Ysl M3y4YCHHBIE 3aKOHBI, MpPU OSTOM JaBaTh CIOBECHYIO
bopMynHpPOBKY 3aKOHAa U 3alKMCBIBATH €ro  MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

OOBACHATH (PU3NYECKUE IPOLIECCH U CBOMCTBA T, B TOM YHCIE U B
KOHTEKCT€ CUTyallMii IPaKkTHKO-OPHUEHTHUPOBAHHOIO  Xapakrepa:
BBIABIISTh IPUUMHHO-CIIEJICTBEHHBIE CBA3U, CTPOUTH OObsICHEHHE U3 |
— 2 JIOTMYECKUX IIAroB ¢ MOMOHIbI0 | — 2 M3ydYeHHBIX CBOMICTBa

(1)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bHSH‘leCKI/IX 3aKOHAa UJIKM 3dKOHOMCPHOCTH

1.7

pemaTe pacuy€THbIE 3a4a4u B 2 — 3 JEUCTBUSA, UCIOJb3Yys 3aKOHBI U
dbopmybl, cBI3bIBaONINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHAIHM3a
YCIJIOBHUS 33J1a4M 3alMChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JMaHHBIX JJIS pelleHUs 3aJauyd, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HEOOXOJMMbIE Al e€ pelleHHs], MPOBOAUTH PacuéThl U CPaBHUBATH
MOJIYYEHHOE 3HaueHWe (PU3UYECKON BEIMYMHBI C HM3BECTHBIMU

JaHHBbIMU

1.8

paciio3HaBaThb HpOGJ’ICMH, KOTOpPBIC MOYKHO PpCIIXUThL IIpW IMOMOIIU
(1)I/I3I/ILI€CKI/IX MCTOJ0B, UCITIOJIb3YA OITMCAHUEC UCCIICAOBAHM s, BbIIACIIATD
IMPOBEPACMOC MNPCAIOIOKCHUC, OLCHUBATH MNPABUIIbHOCTL IMOPSAAKA

IMMPOBCACHUA UCCIICAOBAHNs, ACJIaTh BHIBO/IbL

1.9

OPOBOJAUTH OMNBITHI O HAOMIOACHUIO (U3NYECKUX SBICHUNA WU
¢usznyecknx  CBOMCTB  Teid:  (QOpPMYJIHpPOBaTh  IPOBEpsieMbIe

MPCAIIOJIOKCHUA, CO6I/IpaTB YCTaHOBKY n3 NpCaJIOKCHHOT'O




060py,Z[OBaHI/IH, OIIKUCBIBATH XO/J OIIbITAa U (bOpMy'J'II/IpOBaTB BBIBO/JIbI

1.10

BBITMIOJIHATE MHOPSAMBIC HU3MEPCHUA C HUCIOJb30BAHUEM aHAJIOTOBBIX
HpI/IGOpOB Hn JaT4YUKOB (1)I/ISI/ILIGCKI/IX BCJIMYMUH, CPABHUBATDL PE3YJIbTAThI

WU3MEPEHUI ¢ y4E€TOM 3aJJaHHOH a0COFOTHOM MOTPEITHOCTH

IPOBOJAUTH  MCCJIENOBAaHUE  3aBUCHMOCTH  OJHOW  (u3myecKoin
BEJIUYMHBI OT JAPYIOM C HCHOJB30BAHUEM MPSMBIX HW3MEPEHUM:
IUIAHUPOBATh HUCCIIEIOBaHUE, COOMpaThb YCTAHOBKY M BBIIOJIHSTH
U3MEpEeHUs, CleAys  INpeNIoXKEHHOMY IIaHy, (DPUKCHUPOBATh
pe3yibTaThl NOJTYYEHHOW 3aBUCHUMOCTH B BHJIE TAOIUIl U TpadUKOB,

JCJIaTb BbIBOJBI 110 PE3YyJibTaTaM HCCJICOBAHUA

1.12

IMPOBOJAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIINYHH:
IJIaHUPOBATh UBMEPCHUS, C06I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpeﬂHOX(CHHOﬁ HHCTPYKIIMKU, W  BbIYHUCIATHL 3HAYCHHUC

BCJIMYHMHBI

1.13

coOmoaTe NpaBWJa TEXHUKHM Oe3omacHocTH mpu  pabore ¢

1a0opaTOpHBIM 000PyI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIMIBI JACWCTBUS HU3YYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPONCTB C ONOPOM HAa HX ONHUCAHUS, HCHOJb3Ys
3HaHHUA O CBOMCTBaX (U3MYECKUX SABJIEHUH M HEOOXOAUMBIE

¢uznyeckre 3aKOHOMEPHOCTH

1.15

Ppaciio3HaBaTb MPOCTLHIC TEXHUYCCKUC YCTpOﬁCTBa H U3MCPUTCIILHBIC
HpI/IGOpH o CXEMaM U CXCMATUYHBIM PHCYHKAM, COCTABJIATH CXCMbI
QJICKTPUICCKHX mene ¢ IociaenoBaTeNbHBIM U nmapauiCJIbHbIM
COCIMHCHHUEM 9JICMCHTOB, pas3ianydas YCJIOBHBIC 0003HAUYCHUS

3JICMCHTOB 3JICKTPUYICCKHUX uenep“l

1.16

OPUBOAUTH MpUMEpHl (HaXxoAuTh UHPOpPMAIMIO O MpHUMEpax)
MPAaKTHYECKOTO MCIOIB30BaHUs (PU3MUECKUX 3HAaHUHN B MOBCEIHEBHON
KU3HM s obOecrieueHus O€30MAaCHOCTH TpU  OOpalleHuu ¢
npudopamMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

cOOJII0/IEHUS HOPM 3KOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIeH cpejie

1.17

OCYILIECTBIIATh NOUCK MH(pOpMALUU (PU3HUECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHWM M IIyTEM CpaBHEHUs
JIOTIOJIHUTENbHBIX HCTOYHUKOB BBIACNIATH HHPOPMAIUIO, KOTOpPas

SIBJIIETCS. IPOTUBOPEUYHUBOM HIIM MOKET ObITh HEJJOCTOBEPHOM

1.18

UCIOJb30BaTh IPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHuil  Hay4dHO-




HOMYNAPHYIO JIUTEPaTypy (PHU3NYECKOTO COAEp)KaHUSA, CIPABOUYHBIE
maTtepuanbl, pecypcel ceru MHTepHer; BiaxeTe npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHusl MH(POpMALUU U3 OJHOU

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIC ITMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHMS,
0000mas uHPOpPMAIUI0O W3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO
COJepKaHusl, B TOM YHcIEe NYOJIMYHO MPEACTaBISTh PE3YIbTAThl
IIPOCKTHOM WM MCCIENOBATEIICKOM JEATEIbHOCTH, IIPH 3TOM
IPaMOTHO MCIOJIB30BaTh W3YYCHHBIM IOHATUHMHBIN ammapar Kypca

(1)I/I?>I/IKI/I, COIIPOBOKIATh BBICTYIIJICHUC HpeBeHTaHHCﬁ

1.20

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEN0BAaHUI (PU3NUECKUX
IPOLIECCOB paclpenessaTh 00S3aHHOCTU B IPYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU  33JladyaMH, CIEOUTh 34 BBIIOJIHCHUEM ILUIAHA
JNEUCTBUA W KOPPEKTHUPOBAaTb  €ro, aJeKBaTHO  OLEHUBATH
COOCTBEHHBI BKJIaJA B JEATENBHOCTh TPYIMIbI, BBICTpAaUBaTh
KOMMYHUKATHUBHOE  B3aUMOJEHUCTBUE,  MPOSBIsAA  TOTOBHOCTH

paspemaTh KOHQIUKTHI

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsieMble IpeAMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BATb N3YYCHHBIC ITIOHATHUA

1.2

pasiuaTb SABJICHUA 11O OIMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX TAHHOC (1)I/I3I/I‘16CKO€ SABJICHUC

1.3

paciio3HaBaTh IMPOABJICHHUEC HN3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX SBJICHUM B
OKpYyXXarmem MHUpEC, B TOM YUCIIC (1)I/IBI/I‘ICCKI/IC SIBJICHUSI B IIPUPOACL,
IIpHU 3TOM HNCPCBOJUTL NPAKTUYCCKYIO 3a/lady B y‘ICGHYIO, BBIICIIATD

CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SIBIICHUMN

1.4

OIMUCBIBATh H3YYCHHBIC CBOMCTBA TEI H (I)I/IBI/I‘-IGCKI/IG SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IC BCJIMYMHBI, IIpA OIKMCAHHWU IIPABUIIBHO
TPAKTOBATb (bI/IBI/ILIeCKI/Iﬁ CMBICJI HCIIOJIb3YCEMBbIX BCJINYHH,
0003HaYEeHHS U CANMHHNIIbI (1)I/IBI/IIIGCKI/IX BCJINYHH, HAXOJHUTH (l)OpMYJ'IBI,

CBS3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU




BCJIIMYMHAaMU, CTPOUTH Fpa(i)I/IKI/I HN3YYCHHBIX 3aBUCUMOCTEH

bu3nUecKnX BeINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (bHSPI‘leCKI/Ie SABJICHUA W HPOLECCCHI,
HCIIOJIb3YyAA HU3YUYCHHLIC 3dKOHBI, IIpU 3TOM JaBaTb CJIIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChIBAThb €0 MAaTCMAaTHU4YCCKOC

BBIPAJKEHUE

1.6

OOBSACHATH (1)I/I3I/I‘ICCKI/IC MMpoueCChbl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOI'O  XapaKTepa:
BbIABJIATE IPUYHUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTD 00BsACHEHHE U3 2
— 3 JIOTMYeCcKHMX IIaroB ¢ IoMompbio 2 — 3 HN3YYCHHBIX CBOMCTBA

(Gu3nyecKkux ABICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3ajaud (omuparolluecs Ha cucremMy u3z 2 — 3
ypaBHEHUH), UCHONb3YysS 3aKOHbI U  (OPMYJbI, CBSI3bIBAIOLINE
¢u3nueckue BEIUYMHBI: HA OCHOBE aHaJlu3a YCJIOBUSA 3aJau
3alKChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAOIINE WIH
M30BITOYHbIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OpMYJIbl, HEOOXOIUMBIE
JUIl PELIeHMs], NPOBOJUTH pacué€Tbl M OLIEHMBATh PEATUCTHUYHOCTH

IMMOJTYYCHHOI'O 3HAYCHUA (1)H3H‘ICCKOﬁ BCJIMYHHBI

1.8

PacCIio3HaBaThb HpOGJ’ICMH, KOTOPBIC MOYKHO pPCIINTL IIPpU IIOMOLIU
(bPISI/I‘leCKI/IX MCTOO0B, UCIIOJIB3Yysd OIMMCAHUC HUCCICAOBAHUSA, BbIACIATD
IMMPOBEPACMOC TPCANIOJIOKCHUC, OICHUBATH IIPABUJIBHOCTL IIOPAJKaA
MMpOBCACHUA HUCCIICAOBAHMA, JCJIaTb BbIBOJbI, HWHTCPIIPETUPOBATH

pe3yabTaThl HAOIOIEHU U OTIBITOB

1.9

IMPOBOJUTL OIIBITHI 110 HaGJ’IIO,Z[CHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJIGHUM WU
(1)I/I3I/ILIGCKI/IX CBOMCTB TeJl: CaMOCTOSITEIbLHO CO6I/IpaTB YCTaHOBKY U3
M30BITOYHOIO HaGOpa 060py,Z[OBaHI/IH, OIIMCBIBATH XOJ OIIbITa M €TI0

pe3yabTaThl, POPMYIUPOBATH BBIBObI

1.10

NPOBOJAWTHh MpPH HEOOXOIUMOCTH CEPHI0 TMPSIMBIX H3MEPEHUid,
OIpelielisisi CpeJHee 3HaYeHUEe H3MepseMol BenudyuHbl ((pokycHoe
paccTostHue coOuparomieil JIMH3bI), 00OCHOBBIBaTH BBIOOP crocoba

u3MepeHus (M3MEepUTEIHLHOTO Mpudopa)

IPOBOJAUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (M3NYECKUX BEIMYUH C
UCTIOJIb30BaHUEM MPSIMBIX H3MEPEHUI: MIIAHUPOBATh HCCIIEIOBAHHE,
CaMOCTOATEIbHO COOMpaTh YCTaHOBKY, (PUKCHpOBaTh pe3yabTaThl

HOJ'IyLICHHOI\/’I 3aBUCUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYMH B BHJC TaGJ’II/IHI/I




Fpa(i)I/IKOB, ACJIaTb BbIBOBI 110 PE3YyJibTaTaM HCCIICA0OBAHUA

1.12

IMPOBOJAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/I3I/Iq€CKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCEPCHUS, C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAaHOBKY
W BBIIOJIHATL U3MCPCHUSA, CICAYA HpeHHOH(eHHOﬁ HHCTPYKIUHU,
BbIYUC/IATH 3HAYCHUC BCIWYHMHBI W AHAJIU3HUPOBATL ITOJTYUYCHHBLIC

pEe3yAbTaThl C YYETOM 3aJaHHOW MMOTPEIIHOCTH U3MEPEHH I

1.13

CO6J'IIO)IaTB IpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpHBIM 000PYIOBAHHEM

1.14

pa3nuuyaTh OCHOBHBIE NPU3HAKK HM3YYEHHBIX (PU3UUYECKHX MOJIENIEH:
MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IJaHETapHas MOJEIb aTOMAa, HYKIOHHAas

MO/ICJIb ATOMHOTO Apa

1.15

XapaKTepu30BaTh MPUHLIMIBI ACHCTBUS H3YYEHHBIX IPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OIMUCAaHUA, MCIOIb3YS
3HaHHUA O CBOMCTBaX (U3NYECKUX SABJIEHUH M HEOOXOAUMBIE

¢u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, MU3MEPUTEIbHBIX npuOopoB u
TEXHOJIOIMUECKUX IPOLECCOB IPU PELIEHUH YUEOHO-IPAKTUUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUUIsl IOCTPOEHUS N300pakeHNUH B IJIOCKOM

3epKajie U cobuparomien JTuH3e

1.17

OPUBOAUTH MpUMEphl (HaXoAWTh UHPOpPMAIMIO O MpHUMepax)
MPAaKTHYECKOTO MCIOIB30BaHUs (HU3MUECKUX 3HAHUU B MOBCEIHEBHON
KU3HH 1751 obOecrieueHus O€30MAaCHOCTH TpU  OOpalleHuud ¢
npuopaMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

COOJII0O/IEHUS HOPM 3KOJIOTUYECKOTO MTOBEJCHUS B OKPY KaIOIIEH cpejie

1.18

OCYILIECTBIIATh NOUCK UH(pOpMALUU (PU3UUECKOTO COEPKAHUS B CETH
WnTepHer, camocToATenbHO (opMynupys IOUCKOBBIH  3armpoc,
HaXOIUTb IIYyTM  ONPEIEICHHs  JOCTOBEPHOCTH  IOJYyYEHHOHN
uH(pOpMaIMK Ha OCHOBE HMEIOUIMXCS 3HAHUM M JONOJHUTENIBbHBIX

HCTOYHUKOB

1.19

UCIOJb30BaTh IIPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHuil  Hay4dHO-
HOIYJIAPHYIO JIUTEPAaTypy (PHU3NYECKOrO COAEP)KAHUSA, CIPABOYHBIE
MaTepuaibl, pecypcel cetu VHTepHEeT; BiuageTh HNpUEMaMU

KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHusl MH(GOPMALUU U3 OJHOU




3HAKOBOI CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE HMH(OPMAIMM U3 HECKOJIBKMX MCTOYHUKOB (U3UUECKOTO
coJiep>KaHusl, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON WM
UCCIICZIOBATEIbCKOW  JEATEIIBHOCTH,  HpPU  3TOM  TI'PaMOTHO
WCII0JIB30BaTh U3Y4YCHHBIN MOHATHWHBIN alapaTr M3y4aeMoro pasnaeina
(GU3MKM M CONPOBOXAATH BBICTYIJICHHUE IpE3eHTalueld ¢ Y4ETOM

0COOEHHOCTEN ayIMTOPUHU CBEPCTHUKOB

1.21

IPU BBHIMOJHEHUH Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeaensaTh 00S3aHHOCTU B TPYyIMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMM  3aJladyaMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUM WU KOPPEKTUPOBAaTH  €ro, aJAeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJIAJl B JACATEIIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJAECHCTBHE,  MpPOSBIAS  TOTOBHOCTH

paspemaTh KOHQIUKTHI




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3aena

Kon

3JIEMEHTA

IIpoBepsieMbIe 3JIEeMEHTBI COAEPKAHUS

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXKAIOILIETO MHUPA

1.1

O®u3uka — Hayka O Tpupoje. SBIEHUS MPHUPOJBI.
Ousuyeckre SBICHUSA: MEXaHWYECKHE, TeIUIOBBIE,

SJICKTPUUICCKUEC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckre BEeMUYMHBL. M3MmepeHue  QuU3NYECKHX
BenmnunH.  @usmueckue  npubopsl.  [lorpemrHoctsb

HU3MepeHuid. MexayHapoHast CUCTEMA eAMHUI]

1.3

ECTGCTBGHHOHay‘IHHﬁ MCTOA ITO3HAHUA: H36J'II-O,I[CHI/I6,
IMOCTAaHOBKA HAY4YHOI'O BOIIPpOCA, BBIJIBUXKCHHUC T'HIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKC TUIIOTEC3, 00BsCHEHHUE

HaGJ’IIOI[aCMOFO SABJICHUA

1.4

Onucanue GpU3NUECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH

1.5

[TpakTrueckue pabOTHI:

#H##Par#HH#13mepenne pacCTOSHUM.
###Par#tHlIsmepenne 00bEMa JKHIKOCTH M TBEPIOTO
Tena.

###Par###Onpenenenue pasMepoB MajblX Tell.
###Par##lIsMepenre  TemmepaTypel IpU  [OMOIIU

KUJKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYpPhI

ITEPBOHAYAJIBHBIE CBEJAEHWA O CTPOEHWUN BEHIECTBA

2.1

#i##H#Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbl, UX
pasmepbl.  OmBITH,  JOKa3bIBAIOIIME  JAMCKPETHOE

CTPOCHHUEC BCIICCTBA

2.2

###Par#H#]IBmokenne  gactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKCHMS  4acTHL C  TEMIIEpaTypou.

bpoyHoBckoe nBmkeHue, 1uddy3us

23

B3anmoneiicTBre YacTUIl BELIECTBA: IPUTSKEHHUE U

OTTAJIKUBAaHUC




#H##Par#HH# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) TEI.

24 B3anMocCBsA3p MeEXIy CBOMCTBAMHM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[TpakTuueckue pabOTHI:
###Par##H#Onenka nuaMerpa aToMa METOJOM PsJIoB (C
UCIoJIb30BaHuEM (hoTorpaduii).

2.6 #H#HHPar###OMNBI T o HaOJIFOICHUTO TEMJIOBOTO

pacIIMpeHus Ta3oB.
H#H#Par##OnpITEl IO OOHApPY)KEHUIO JEHCTBUS CUII

MOJICKYJIAPHOT'O MPUTS)KCHUA

JIBWDKEHUE U B3AMMOEMCTBUE TEJI

11 Mexanunueckoe JIBUKEHHE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBHKCHHUE
#H##Par#HH##CKropoCTb. Cpennsis CKOPOCTh npu
32 HEPAaBHOMEPHOM JBM)KEHUHU. Pacu€r mytu U BpeMeHH
JIBHIKCHUS
SlBnenne uHepuuH. 3aKOH WHepIUU. B3aumopeiicTBue
33 TeNl KaK MpUYMHA U3MEHEHUs CKOPOCTU IBUKEHHS TEl.
Macca kak Mmepa HHEPTHOCTH Teja
34 ###HPar###l InoTHOCTh, BemiecTBa. CBA3b IIJIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €TMHHUIIC 00bEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTUKa B3aUMOAEHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
. MOMOIIIBIO0 IMHAMOMETpa
37 #H#Par###SIBnenne TAroTeHMA M cwmia Tsbkectu. Cuna
' TSDKECTH Ha JpYyTux Ianerax. Bec tena. HeBecomocTh
33 Cuna Ttpenus. TpeHUE CKOJBKEHHS U TPEHUE TOKOS.
' TpeHnue B npupojie U TEXHUKE
19 ##Par###Cnoxxenue Cui, HaNpaBICHHBIX M0 OJHOM
' npsMoi. PaBHoaeicTByromas cun
3.10 [IpaxTrueckue paboThI:




OmpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBMKCHHMS
(H_IapI/IKa B KHUIOKOCTH, MOJCIN SJICKTPUYICCKOTI' O
aBToMoOMNIE M Tak jainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBXEHMA Opycka WiIM IIapuka 1o
HaKJIOHHOM IIJIOCKOCTH. OHpCI[CJICHI/IG IIJIOTHOCTHU
TBEP/IOTO Tena. OmbITHI, JIEMOHCTPHPYIOIIHUE
3aBHCUMOCTh pacTsDKeHHs (nedopMaluu) MpyKHUHBI OT
NPWIOKEHHOH  cuibl.  OMBITBL, JI€MOHCTPUPYIOIIHE
3aBHCHMOCTH CHJIBI TPEHHUSI CKOJBKEHHUS OT Beca Tella W

XapakTepa COIpPUKACAIOIUXCsI TOBEPXHOCTEN

3.11

dusnueckue SBICHUS B IMpupoac: NpUMEpPLI JABUIKCHUS C
Pa3IMIHbIMU CKOPOCTAMU B J)KMBOM M HEXXHBOM Impupoac,

JIefCTBUE CUIIBI TPCHUA B IIPUPOAC U TCXHHUKE

3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETP, NOIIUITHUKI
JIABJIEHUE TBEP/bBIX TEJI, )KUJIKOCTE 1 T'A30B
il Hasnenue tBEpaoro Ttena. CrocoObl yMEHbBIIEHUS WU
' YBEJINYEHUSI JaBICHUS
42 JlaBneHue rasa. 3aBUCUMOCTb JIaBJIEHUs ra3a OT 00bEMa,
' TEMIIEpaTyphl
43 [lepenava naBneHus: TBEPABIMHU TEIAMHU, KUJIKOCTAMHU U
' razamu. 3akoH Ilackains. [IHeBMaTHUeCKHEe MaIIUHBI
3aBUCHMOCTb  JaBJIEHUS JKMJIKOCTH OT INIyOWHBI.
4.4 I'uapocratuueckuit mapagokc. Coodaromuecs CoCyabl.
I'mapaBnuyeckue MeXaHU3MbI
Atmocdepa 3emnu u atmocepHoe naBnenue. [IpuunHel
45 CYIIIECTBOBAHMS BO3IYIIHOW 00070uku 3emiid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJIEHUS OT
BBICOTBI HaJl YPOBHEM MODSI
6 N3mepenne atmocdepHoro nasieHus. [Ipubopsl s
' U3MEpPEHHs aTMOC(HEPHOTO JaBICHUS
JleiicTBUE KMIKOCTH M ra3a Ha IHOTIPYKEHHOE B HHX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3nyxomiaBanue




4.9

[TpakTuueckue padOTHI:

WccnenoBanne 3aBHCHMOCTH Beca Te€la B BOJE OT
00béMa TOTPYKEHHOW B JKHIKOCTh 4YacTH Tela.
Ormpezenenue BBITATKUBAIOUIEH CHUITBI, IEHCTBYIOIIEH Ha
TEJO, MOTPYKEHHOE B KHJIKOCTb. IIpoBepka
HE3aBUCHMOCTH BBITAIKHBAIOMIEH CHIIbI, JEHCTBYIOIIEH
Ha TeJI0 B JKUIKOCTH, OT Macchbl Tela. OIbITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTH  BBITAIKHBAIOLIEH
CWJIBI, JCHCTBYIOIICH Ha TEJNO B XHUIAKOCTH, OT 00BEMa
MOTPYKEHHON B KMJKOCTh YACTH T€JA M OT ILNIOTHOCTH
JKUIKOCTH. Koncrtpynposanue apeomeTpa 158)07
KOHCTPYMPOBAaHHE  JIOOKM W OOpeaesieHne  eé

Irpy30H0AbEMHOCTH

4.10

®usnyeckue  SABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EPHOTO JIaBJICHUS HA KUBOM OpraHu3M, IUIaBaHUE

pBIO

4.11

TexHuueckue ycTpoiicTBa: cooOIIaroIIMecs COCyIbl,
YCTPOWCTBO BOAONPOBOAA, TUAPABIMYECKUH Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW HacoC,

apeomerp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1 Mexanunveckast paboTa
5.2 MexaHnyeckass MOIITHOCTb
53 [IpocTthie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAS
' m10CcKOCTh. [IpaBuiio paBHOBECHUS phluara
54 [IpumeHeHne paBuiIa paBHOBECHS phluara K 0JIOKY
«3onmotoe  mpaBuio»  MexaHukd.  Koapounuenr
5.5 MOJIC3HOTO JIEUCTBUS MEXaHHM3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHumanbHas SHEPTUU Tea, MOJAHATOTO HaJ 3eMIIER
5.7 Kunernueckas sneprus
sg [lonnas MexaHuueckas 3HEprusi. 3aKOH HM3MEHEHUS M
' COXpAaHEHUSI MEXaHUYECKON YHEPTUU
5.9 [TpakTruueckue padOTHI:




###Par##H#Onpenenenne pabOThl CHIBI TPEHHUS TPHU
pPaBHOMEPHOM JIBKEHMHM Tejla M0 TOpPU30HTAIbHOU
NnoBepxHOCTU. MccnegoBanue yCIIOBUM  paBHOBECHS
peuara. HM3mepenne KIIJI HaKIOHHOM IJIOCKOCTH.

N3yuenune 3aK0HAa COXpaHEHHs] MEXaHUYECKOU YHEPTUU

®usnueckue SBICHUS B IIPUPOJE: pblYaru B TeJe

5.10
YyeJoBeKa
TexHu4Yeckue yCTpOWCTBA: pblyar, TMOABUXKHBIM U
5.11 HETOABMKHBIN OJIOKH, HAKJIOHHAs IIOCKOCTh, MPOCThIE
MEXaHHU3MBbl B OBITY
8 KUIIACC
Kon Koxn
IIpoBepsieMble 31eMeHTHI COAePKAHUS
pa3zea 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE HOJOXKEHUS MOJEKYJIAPHO-KMHETHUECKON
61 TEOpUU CTPOEHHUs BellecTBa. Macca M pa3Mepbl
' MoJieKysl.  OnbIThl,  MOATBEPXKJIAIOLUIME  OCHOBHbBIE
HOJIOXKEHUS MOJIEKYJIIPHOKHHETHYECKON TEOpUHr
Mognenu  TBEpAOro, KHAKOrO M ra3zoo0pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucramindyeckue u amopdHbie
Tena
OObscHEeHnEe CBOMCTB ra3oB, KUIAKOCTEH U TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOpUU
6.4 CMaunBaHue U KalUJUIIPHBIE SBICHUS
6.5 TennoBoe pacuIMpeHue U cxaTue
66 Temnepatypa. CBsi3b TeMmepaTypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBUYKEHHS YaCTHII
67 BayTtpennss sHeprus. CriocoObl U3MEHEHUs] BHYTpEHHEH
' SHEPI'UM: TEIUIONepe adya U COBEPILEHUE paObOThI
6.8 Bunel tenonepenaun: TEIIONPOBOIHOCTb, KOHBEKLIUS,




U3JIy4ECHHE

KomuuecTBo TCIIJIOTHEI. VY aennHas TEIIOEMKOCTD

6.9
BELIECTBA
TemmooOMeH U TeJIOBOE paBHOBecHE. YpaBHEHHE
6.10
TEIUIoBOro OanaHca
611 [InaBnenue u OTBEepAECBaHUE KPUCTAJUIMUECKHUX BEILIECTB.
' VY nenbHas TEmIOTa IUIABJIEHUS
[TapooOpa3oBanne U  KoHzeHcanus. McmapeHue.
610 Kunenne. VYnenenas  Temsora  mapooOpa3oBaHUsI.
' 3aBUCHMOCTh TEMIEpaTyphbl KUIEHUS OT aTMOC(EpHOro
JaBJICHUS
6.13 BnaxxHocth Bo3ayxa
6.14 DHeprust ToIuBa. Y ejibHas TEIJI0Ta CropaHus
[TpuHnuner  paboTel  TemioBbix — aBuratenei  KIT
6.15 TEIJIOBOTO JBUTAaTeNs. TeruioBble JBUTATENIM M 3alluTa
OKpY’Karollen cpeibl
3aK0H COXpaHEHHS U MPEBPAILIEHUS SHEPTUH B TETIOBBIX
6.16
nporueccax
[IpakTrueckue paboOTHI:
#H#HHPar##H#ONbITBL 10 OOHAPY)KCHHUIO JICWCTBHSI  CHJI
MOJIEKYJISIPHOTO MPUTSHKEHHUS.
#H#H#Par##H#ONBITEI  TI0  BBIPAIIMBAHUIO  KPUCTAIIJIOB
MIOBapEeHHOW COJIM WJIU caxapa.
##HHPar##H#OnpITel 10 HAOMIOAEHUIO  TEIIOBOTO
617 pacIIMpeHus ra3oB, KUAKOCTEH U TBEPBIX TEIL.

###Par###Onpenenenyue naBiIeHUs BO3JyXa B OayljioHe
HINpUIA.

#HHPar##H#ONbBITE, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTh
JABJICHUS BO3JyXa OT ero oObéMa W HarpeBaHus WU
OXJTQKIICHHSL.

###Par### IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH

JUIMHBl  CTOJIOMKA JKUJKOCTH B TEPMOMETPUYECKOI




TpyOKe OT TeMIEPaTYPHI.

###Par##HaOnronenune W3MEHEHUS BHYTpPEHHEH
SHEPTUU Tejla B PE3yNbTaTe TeIulonepeaaud u paboThl
BHCIIHHMX CHII.

###Par###lIccnenoBanne SBIEHUS TEIUIOOOMEHa IIPHU
CMEIIMBAHUU XOJIOJHON U TOPSYEH BOIBI.
#H##Par##HOnpenenenue KOJINUECTBa TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TpHU TEIJI0OOMEHE C HarpeThiM
METANTMYECKUM LIUJIUHIPOM.

##HHPar###Onpenenenue  yACNbHOW  TEMJIOEMKOCTH
BEIIECTBA.

##Par###lccnenoBanue mpouecca UCIIApeHUsL.
#H##Par##HOnpeneneHe  OTHOCUTEIBHON  BIAXXHOCTH
BO3/lyXa.

###Par###OnpeneneHne yaeabHON TEIUIOTHI IJIaBJICHUS

JpJa.

6.18

®duznueckue SABICHUS B HPUPOJE: IMOBEPXHOCTHOE
HATSOKEHUE W KaNWUIAPHBIE SIBIIGHUS B MPHUPOJE,
KpPUCTAJUIBI B mpupoje, uznyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHKe POCHI, TyMaHa,

HHCA, CHCTAa.

6.19

TexHudyeckue  yCTPOWCTBA:  KAMMUISIPhI, MPUMEPHI
UCIOJIb30BaHUSI KPUCTAUIOB, HUAKOCTHBIM TEpPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPHI, INICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETI'O CroOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHU A

7.1 OnexTpusanus Tei. [IBa posa 3J1eKTPUUECKUX 3aps10B
B3aumoneiictBue 3apspkeHHbIX Ten.  3akoH Kynona

7.2 (3aBHCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEN OT
BEJINYMHBI 3apJI0B U PACCTOSHUS MEXKY TE€IaMH)

73 Onexrpuueckoe nosie. Hampspk€HHOCTD 2IEKTPUYECKOTO

I10JIA. HpI/IHI_II/Il'[ CYHCPIIO3UIIUN IJICKTPUICCKUX rnojeu




(Ha KaYEeCTBEHHOM YPOBHE)

Hocurenu QJICKTPHUYCCKUX 3apsAa0B. BHGMCHTapHBIfI

7.4 anekTpudeckuil 3apsan. Crpoenue aroma. IIpoBonHuku n
JUDIIEKTPUKU
7.5 3aKOH COXPAHEHUs NIEKTPUYECKOr0 3apsiia
76 ONEKTpUUYECKUH  TOK.  YCIOBHS  CYILECTBOBaHMS
' INEKTPUYECKOr0 TOKA. FICTOUHMKH TOCTOSTHHOTO TOKA
JelictBus NIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MarHUTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U rasax
Onexrpuueckas nenb. Cuna Toka. ODIJIEKTPUYECKOE
7.8
HanpsHKEHUE
9 Conpotusienue IIPOBOJIHUKA. VY aenpHoE
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon Oma sl yyacTka Lenu
[locnenoBaTenbHOE M HapauIeIbHOE  COEIUHEHUE
7.11
IIPOBOJIHUKOB
Pabora ¥ MOIIHOCTH JJIEKTPUYECKOIO TOKA. 3aKOH
7.12
Hxoyns — Jlenua
13 OnexTpUyecKue Lenu U MOTPEOUTENN 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrostHHble MarHUTHL. B3auMOIEHCTBHE IOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnosne. MaruutHoe mosie 3eMIM M €ro
. 3HAauYEHHE JUIsl )KU3HU Ha 3emiie
716 OmnsiT Opcrena. MarHuTHOE 10JIE 3JIEKTPUUECKOTO TOKA.
. [IpumeHeHne 3JIeKTPOMAarHUTOB B TEXHUKE
JlelicTBMe MarHMTHOIO IOJII Ha IMPOBOAHHUK C TOKOM.
717 ONEeKTpOoABUTaTeNb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
. UIEKTPOJBUTATEIIEH B TEXHMUYECKMX YCTPOMCTBAX U Ha
TpaHCIIOpTE
7.18 Oneitel  @apages.  SIBneHHe  AJIEKTPOMArHUTHOMN




uHaykuuu. [pasuno Jlenna

DneKTporeHeparop. Crioco6sl MOJIyYEeHUS
7.19 SJIEKTPUYECKON  DHEPTHH. DJIEeKTPOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTUU

[TpakTrueckue pabOTHI:

OnpITl 10 HAOTIOIEHUIO DJEKTPU3ALNU TEJI UHAYKIIHEH

U TIPU CONTPUKOCHOBEHUH.

UccnenoBanne nelcTBUS AIEKTPUYECKOrO TMOJsA Ha

MPOBOJHUKH U TUIICKTPHUKH.

COopka u mpoBepka pabOThI SJIEKTPUYECKON Ienu

MOCTOSIHHOT'O TOKA.

W3mepenune u peryampoBaHue CUITbI TOKA.

W3mepeHune u perympoBaHue HalpsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3

PE3UCTOP, OT CONMPOTUBIIEHUSI PE3UCTOPA U HANPSHKCHHS

Ha pe3UCTope.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh

3JEKTPUYECKOTO0 CONPOTUBIIEHUS IPOBOJHUKA OT €ro
7.20 JUIMHBI, TUIOUIAU ITONIEPEYHOI0 CEYEHUsI U MaTepuaia.

IIpoBepka mpaBuia CIIOXKEHUS  HANpsSDKEHUU  IIPU
MOCJIEOBATEIIBHOM ~ COCJUHEHUU JBYX PE3HCTOPOB.
ITpoBepka npaBuia g CHIBI TOKA IPU MapajuIEIbHOM
coequHeHUH  pesuctopoB.  OmpeneneHue  pabOThI
JJNEKTPUYECKOTO TOKA, MAYILErO 4Yepe3 PEe3HUCTOp.
OnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKA,
BBIJICIIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIErO Yepe3 JaMIOUKy, OT HANpPsKECHUs
Ha Heil. Onpenenenue KII1/1 narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBHS IOCTOSHHBIX MAarHUTOB.
M3ydeHne MarHUTHOTO TOJISl HOCTOSIHHBIX MArHUTOB IIPU
ux oObenuHeHMH U paszfaesneHuu. VccienoBaHue
JEHCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI;ITI)I, ACMOHCTpUPYHOIIHUE 3aBUCHUMOCTb CHIJIBI




B38.PIMOI[€I>1CTBPI$I KaTylIK1 ¢ TOKOM U MarHuTta OT CHJIbL
TOKa MW HalIpaBJICHUA TOKa B KaTYyIIKEC. I/ISY‘ICHI/IC

I[GflCTBPI?I MAravuTHOTO TIIOJI1I Ha MPOBOJHHUK C TOKOM.

Koncrpyuposanue u U3y4YCHHE paboThI
3IIEKTPOABUTATENIS. N3mepenue KITA
3JEKTPOJBUTaTEIbHOM  YCTaHOBKHU. OnbIThI o

HCCIICAOBAHHIO ABJICHHA SHGKTpOMaFHHTHOﬁ UHAYKIHUH:
HCCIIEJOBAaHUE M3MEHEHMU 3HA4YeHUS U HalpaBJICHUA

WHJYKLIHOHHOT'O TOKa

7.21

Odusnyeckue SBIECHUA B INPUPOJE: DIIEKTPUYECKHE
SBIIGHUST B aTtMocdepe, DIEKTPUUECTBO  KUBBIX
OpPraHKW3MOB, MarHUTHOE IoJie 3eMJIH, Ipeid MoIocoB,
POJIb MAarHUTHOT'O MOJIS JUISl KU3HU Ha 3eMJie, MOJIIpHOe

CHAHUC

7.22

TexHU4ecKre YCTPOMCTBA: JIJIEKTPOCKOI, aMIEepMETp,
BOJIbTMETP, PEOCTaT, CUETUUK DIEKTPUUECKOIl 3HEpruw,
3MEKTPOOCBETUTENIbHbIE ~ MPUOOpPHI,  HarpeBaTeJIbHbIC
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUIECKUE
PEIOXPAHUTEIH, JJIEKTPOMArHUT, JJIEKTPOJBUTATEIH

IMOCTOAHHOT'O TOKA, TCHEPATOP MOCTOSIHHOT'O TOKA

9 KJIACC
Kon
Kon anemenTa [TpoBepsieMbIe AIIEMEHTHI COICPKAHUS
pasnena
MEXAHWYECKUE ABJIEHUA
MexaHu4eckoe JBW)KCHHE. MarepuaiabHas TOYKa.
81 Cucrema otcuéra
g 8.2 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHXKCHUS
8.3 PaBHOMEpHOE NMPSAMOIMHEHHOE IBUKCHUE
###Par##tHepaBHoMEpHOE TIPIMOJIIMHEHHOE IBUKCHUE.
8.4 CpenHsss W MIHOBEHHass CKOPOCTb Tejla  IpHU

HCPAaBHOMCPHOM JABUIKCHUU




Yckopenue. PaBHOyCcKOpEHHOE MPSIMOJIMHETHOE

8.5
JBUYKEHUE
8.6 #H#Par###CBoOonHOe nagenue. OnblTel I annnes
#i#Par###PaBHOMEpHOE JBM)KEHHE II0 OKPYKHOCTH.
8.7 [lepuon m yacrota oOpamenus. JIuHeliHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHoe yCKOpeHue
8.8 [lepssiit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 H#HParf###] [pyHLMI CYyNIEpIO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par###Cuna TpeHUs: Cula TPEHUS CKOJIbXEHHUS,
813 CHUJIa TPEHUS MOKOS, APYTUe BUIBI TPEHUS
##HParf##Cuna  TSDKECTM M 3aKOH  BCEMHPHOIO
814 TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO MaieHus
IBmxenne  nnaHer  Bokpyr  Connuma.  IlepBas
815 KOCMHYEecKas CKOpOCTh. HeBecoMocCTh U meperpy3ku
PaBHOBecue marepuanbHOil TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPAOro Tesla C 3aKpErIEHHOMN
817 ocblo BpanieHus. MoMmeHT cuiibl. LleHTp TsxecTu
8.18 Nmnynsce Tena. U3menenne ummnynbsca. UMmynbc cuiibt
8.19 3aKOH COXpAaHEHUs UMITyJIbCca
8.20 #HHHPart##PeakTHBHOE IBIOKEHHE
8.21 MexaHun4deckasi paboTa 1 MOIITHOCTh
Pabora cun Tsxkectw, ymnpyroctu, TpeHusa. CBss3b
822 SHEPTUU U PabOTHI
[loTennumanpHass dHEprus Teja, MOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHast SHEPTUS CKATON MPYKUHBI
###Parf##Kunernueckas  sHeprua.  Teopema o
825 KUHETUYECKOU SHEPTUU
8.26 ##H#Par##H#3aKoH COXpaHEHHs] MEXaHUYECKOW SHEPTUun




8.27

[TpakTrueckue pabOTHI:

Ormpenenenue cpeaHeld CKOPOCTU CKOJIBKEHHST Opycka
WKW JBUKCHHUA IIIapuKa 110 HaAKJOHHOM IIJIOCKOCTH.
Ornpenenenue yCKOpeHHs! Teida IPH PaBHOYCKOPEHHOM
JABHUXKCHUH 110 HAKJIOHHOM TNIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJbHOW CKOPOCTH.
[IpoBepka ruMOTE3bl: €CIU MPU PaBHOYCKOPEHHOM
IBUKEHUHM 0e3 HadaJdbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHU OJUHAKOBEI.

I/ICCJ'ICI[OBH_HI/IG 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIbKCHHUA
OT CHWJIBl HOPMAJIbLHOI'O0  OAaBJICHUA. OnpeneneHI/Ie
ko3 dunuenta TpeHUs cKoiubxkeHus. OmnpeneneHue
xKEcTKOoCcTU TpyxkuHbL. Onpenenenue padOTHl  CHIIBI
TPeHHUS TpPU PABHOMEPHOM JBHKEHMHM Tela IO
TOPU30HTAJIBHON MOBepxHOCTU. Omnpenenenue pabOThHI
CHIIBL YIPYroCTH npu nogbEme rpysa c
HUCIIOJIB30BAaHUEM HEIMOABUXHOI'O u IIOABHUKHOT'O

OJIOKOB

8.28

dusznyeckue SBICHUS B MMpUupoJc: MpPUJINBbI U OTJIIMBBI,
JBHXKCHHC IIJIAHCT ConHeuHOI CUCTCMbI, PCAKTHBHOC

ABHUIKCHUC KUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOfICTBai CIIMAOMETD, JaTYUKH

IMOJIOKCHHUS, PACCTOAHUA U YCKOPCHUA, PAKCTDI

MEXAHUYECKUWE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OcHOBHEIE XApaKTCPHUCTUKHU

> KoJIeOaHuil: epuo, 4acToTa, aMILIIUTYy 1A
97 Maremaruyeckui u IIPYKUHHBIN MasITHUKH.
. [IpeBparenue sHEPrUM MpHU K0JaeOATEIbHOM ABHKEHU N
93 3aryxatomue kosiebaHus. BriHyKIeHHbIE KoseOaHUs.
' Pesonanc
Mexanndeckue BoaHbl. CBOICTBA MEXaHMYECKHUX BOJIH.
94 [TpononbHBIE U TONEpPEUHBbIE BOJHBL J[NMHA BOJHBI U

CKOPOCTb eé pacupoCTpaHCHUA. MexaHn4yecKre BOJIHBI B




TBépI[OM TCIIC, CECMHMYECKHE BOIHBI

9.5 3Byk. '/poMKoCTh U BeICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Nudpa3Byk u ynpTpa3zByk
[TpakTueckue pabOTHI:
Ompenenenue 4YacTOThl M Tepuojaa  KojeOaHWi
MaTeMaTHYECKOTO MasTHHKA.
Ompenenenue 4YacToThl U Tepuojaa  KojeOaHUid
NPY>KUHHOTO MasiTHUKA
97 UccnenoBanne 3aBUCUMOCTH —IE€puojAa  KoJieOaHUH
' MOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBaHnue 3aBUCHMOCTH  TEpHOJa  KOJEOAHMMA
MPYKMHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH nepuoja KoJieOaHuit rpysa,
MOABEUICHHOTO K HUTH, OT MacChl Tpy3a M >KECTKOCTH
npyXuHbl. VI3MepeHne ycKopeHusi CBOOOTHOTO TaICHHS
dusnueckre SBICHUS B NMPHUPOJAE: BOCHPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPSICEHHUE, CEHCMHYECKHUE BOJIHBI,
IlyHAMH, 3XO
90 TexHudeckue yCTpPOWCTBA: 3XOJIOT, MCIOJIb30BAHKE

yABTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

3JICKTpOMaFHI/ITHO€ II0JIC. 3HCKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH

10.2 [Ixana 31eKTPOMAarHUTHBIX BOJIH

103 DOnekTpomMarHuTHas npupoja cera. CKOpOCTh CBeTa.

' BonHoBbIE CBOMICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH €
MOMOIIBI0 MOOUJIBHOTO TenedoHa
Odusuyeckne SABICHHUA B NpUpoJe: OHOJIOrHUEecKoe

10.5 JeNCTBUE BUJMMOTO, yIabTpaduonIeToBOro u
PEHTI€HOBCKOTO U3JIyYEHUI

10.6 Texauueckue yCTpOICTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas Monenb cBera. Mictounuku cBera
11.2 [IpsamomnrHeitHOE pacnpOCTpaHEHHUE CBETA
113 Otpaxenue cera. [Imockoe 3epkano. 3aK0H OTpaKEHUS
’ cBeTa
114 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETa.
‘ [TonmHOE BHyTpEeHHEE OTPaKEHUE CBETA
11.5 JIunza. Xox nydeil B 1uH3e
116 OnTnueckas cucreMa Qoroannapara, MHKPOCKONa U
' TeJecKona
117 ['ma3 kak onTuyeckas cucreMa. bIu3opykocTb U
‘ JATbHO30PKOCTh
118 Pasnosxenue Genoro csera B crnektp. OnbiTel HptoTOHA.
' CrnosxeHue creKTpanbHbIX [[BeTOB. [lucnepcus ceera
[IpakTrueckue paboThI:
#i##Par###lccnenoBanue 3aBHCHUMOCTH yria
OTpa)KeHHUs CBETOBOTO JIy4a OT yIja MmaJeHusl.
###Par###lI3yuyeHne  XapakTepUCTUK  HM300paKeHHS
IpeaMeTa B IJI0CKOM 3epKaie.
#HPart##ccienoBanue 3aBUCUMOCTH yriia
MPEJIOMJICHUSI CBETOBOTO Jiydya OT yIjla MaJeHus Ha
119 TPaHUIIE «BO3JIYX — CTEKJION.
' #i#Par##lonyuenue u300pakeHUH €  [OMOUIbIO
coOuparoiei JIMH3bI.
###Par###Onpenenenne (QOKYyCHOTO pacCTOSHUS U
ONITUYECKOU CUJIBI COOMPAIOLIEH TUH3BI.
HHHPar##H#ONBITEL 110 pa3ioXKeHUI0 Oeoro cBeTa B
CIEKTD.
#H##Par##H#ONbITEI IO BOCHPHUSATHUIO I[BETA MPEIMETOB
IpU WX HaOIIOJIEHUU Yepe3 [IBETOBbIE (PUIBTPHI
®dusnueckue sBIeHUs B mpupoje: 3armenus: CoiHIA U
11.10 JlyHbl, 1BeTa TN, ONTHYECKHUE SBJICHHUS B atMocdepe
(uBeT Heba, pedpakuus, pagayra, MUPax)
11.11 Texauueckue YCTPOMICTBA:! OYKHU, [IEPUCKOII,




Q)OToannapaT, OIITHYCCKUEC CBECTOBOJbI

12

KBAHTOBBIE SABJIEHUA
121 OneiTel Pezepdopna u miaHeTapHas Mojenb aTroMma.
' Mopens atoma bopa
172 Hcnyckanne W MOIJIONIEHHE cBeTa aToMOM. KBaHTEHI.
' JlnHenyaTele CIEKTPHI
12.3 PagnoaxkruBHOCTh. Anb(a, OeTa- U raMMa-u3IydyeHus
14 Crpoenne aroMHoro sapa. HykinoHHas Moznenb
' aTOMHOTO siipa. M3oTonsl
s PannoaxkruBnble mpespaimenus. Ilepuoa mnomypacmana
' aTOMHBIX S7ep
126 SnepHble peakuuu. 3aKOHbI COXPaHEHMsI 3apsiAOBOTO U
’ MacCOBOT0 YUCEN
12.7 DHeprusi CBA3M aTOMHBIX siiep. CBA3b MAcChl U SHEPTUU
128 Peaknuu cunresa u nenenus saep. MIcTouyHuky 3HEpruu
' CounHua u 3BE311
129 Snepnass sHepretuka. JlelcTBHE  PaJMOAKTHUBHBIX
' M3JIyY€HUU Ha KUBbIE OPTaHU3MBbI
[IpakTrueckue paboThI:
HabGmronenne crjiomHbIX W JIMHEHYAThIX CIEKTPOB
1210 U3ITy4YEHHUSL.
HccnenoBanue TPEKOB: M3MEPEHHE HHEPIrUU YaCTHULIBI
10 TOPMO3HOMY ITYTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO oHa
®usnueckue SABICHHS B IPUPOJE: €CTECTBEHHBIN
PaaOaKTUBHBII ¢on, KOCMUYECKHE Jy4H,
12.11 palOaKTUBHOE W3JyYeHUE MPUPOJTHBIX MHUHEPAJIOB,
JICICTBUE pAJUOAKTUBHBIX M3JyYEHUW HA OpPraHu3m
YyeJloBeKa
1212 TexHuueckue yCTpOiiCcTBa: CHEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'II)HHﬁ J03UMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOT O OFIIIETO OBPA30BAHUSI

Koa
NpoBepsIeMOro
TpeOOBaAHUS

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM
0a30B0Or0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOMI
NMPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  GU3MKM B HAY4YHOH  KapTMHE  MUDA;
c(OpMHUPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOH CBS3H
U I03HAaBa€MOCTH SIBICHUI NPUPOIBI, O POIM DIKCIEPUMEHTA B
¢usuke, o cucremooOpaszyromed poau (GU3MKM B pa3BUTHUU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIOLUU
¢u3ndyeckuX 3HaAHMM U UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTMHE MHpa, O BKJAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPYKAIOIIErO

MHpa, pa3BUTUC TCXHUKHU U TEXHOJOT Ui

3HaHUs O BUJAX MaTepuu (BEIIECTBO U TMOJIE), O JBIXKCHHH Kak
croco0e CylecTBOBaHUSI MaTepUH, 00 AaTOMHO-MOJIEKYJIIPHON Teopuu
CTPOEHMsI BEIIECTBA, O (PU3MUECKON CYIIHOCTU SIBIEHUH INPUPOAbI
(MEeXaHMYeCKHX, TeIUIOBBIX, OJJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE PA3INYATh SBJICHHS 110 ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;
YMEHHE PAcllO3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3NYECKUX SBICHUN
B OKpYXaloIleM MHUpPE, BbIAEHAS HUX CYIIECTBEHHbIE CBONCTBA

(mpu3HaKM)

BJ'IEIZ[GHI/IG OCHOBaMH ITOHSTHUMHOI'O anmnapara v CHUMBOJHUYCCKOIO
SA3BbIKa (I)I/I?;I/IKI/I N HCIIOJIB30BAHUC UX [JIA PCHICHUA y‘l€6HBIX 3aaa4,
YMCHUEC XapaKTCPU30BATb CBOMCTBA TCII, (1)I/I3I/ILI€CKI/I€ SABJICHUA H

IMpOUECCChI, UCITOJIb3YA q)YHI[aMeHTaHBHI)Ie 1 SMITUPHUYICCKHUEC 3aKOHBI

VYMeHue onuceBaTh N3YUYCHHBIC CBOMCTBA TEI B (1)I/I3I/I‘-IGCKI/I€ SABJICHUS,

HCIIOJIb3Yys (1)I/I3I/I‘ICCKI/I€ BCJINYHHBI

Bnagenue ocHOBaMHM METOJOB HAy4YHOI'O IIO3HAHUS C Y4ETOM
coOmroieHns paBuil 0€30I1aCHOrO TpyAa: HaOJIoEeHUE (PU3NYECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMPATh 3KCIIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKLHWHU, OMUCHIBATH XOJI
OTIbITA U 3aMUCHIBATh €r0 Pe3yJbTaThl, (POPMYIHPOBATH BHIBOJBI;
IPOBEICHHE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYMH:!
YMEHHE IUIAaHMpPOBATh M3MEPEHUs, CAMOCTOSATENbHO CcOOUpaTh
OKCHEPUMEHTAIIbHYK0 YCTAHOBKY 10 HMHCTPYKLMH, BBIYMCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4€TOM 33JJaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECJOXKHBIX  SKCHEPUMEHTAJIBHBIX  MCCIEJOBaHUM;
CaMOCTOATEIbHO CcOOMpaTh AKCHEPUMEHTANbHYI0 YCTaHOBKY U
IPOBOJAUTH  HCCIENOBaHME IO  HHCTPYKLUMH,  HPEICTABIATH
HOJyYEHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE TaOIHL U
rpauKoOB, yYUTBIBATh NOTPELIHOCTH, A€TIaTh BHIBOABI 110 PE3yIbTaTaM

HUCCICa0BaHUA

[lonumanue  xapakTepHBIX  CBOMCTB  (PU3MYECKUX  Mojejel
(MarepuanpHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIM CTPOSHUS
ra3oB, >KMJIKOCTEM M TBEPIABIX TeJd, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHasl MOJieJlb aTOMHOIO $/ipa) U YMEHHE MPUMEHSATbh UX s

00BsACHEHUS (I)H3I/I‘ICCKI/IX mpoueccoB

YMmeHue oOBACHATH (PU3MYECKUE IPOLECCHl U CBOMCTBA TEll, B TOM
ylucilie W B KOHTEKCTE CHUTyalMil HIpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C ONOPOH Ha M3y4EHHBIE CBOMCTBA (U3NUECKUX

HBHCHHﬁ, (1)I/I3I/I‘ICCKI/IC 3aKOHBbI, 3dKOHOMEPHOCTH U MOJICITIN

YmMmenue pemarbh pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHui),
UCIOJb3ysl 3aKOHbl M (OpMyJbl, CBA3bIBaOIUE (U3HUECKUE
BEJIMUMHBI, B YACTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajauH,
BBISIBJIATH HENOCTAIOIIME JIAaHHBbIE, BBHIOMpATh 3aKOHbI U (OPMYIIHI,
HEoOXOouMble i €€ pellleHus, UCIO0Ib30BaTh CIPABOYHBIE JaHHBIE,
IPOBOJUTh Pacy€Tbl U OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOI'O
3Ha4YeHUs (PU3NYECKON BEIMUMHBI; YMEHUE OINpPENeATh Pa3MEPHOCTb

¢u3nyeckol BeIHMUMHBI, OJyYEHHOU MIPH PEILIeHUH 3a1auu

YMeHHe XapakTepu3oBaTb NPUHLIMIBI JCHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJIE OBITOBBIX IPUOOPOB, M IMPOMBIIIIECHHBIX
TEXHOJIOTHYECKHX IIPOLIECCOB 0 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUS O

CBOMCTBaX (1)I/ISI/ILIGCKI/IX SIBJICHUM U HCO6XOZ[I/IMI>I€ (1)I/I3I/ILIGCKI/I€




3aKOHOMCPHOCTHU
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VYMeHue UCHoJib30BaTh 3HAHUS O (U3MUECKHX SBICHUSAX B
MOBCEAHEBHON JKM3HU 1l oOecriedyeHuss OE30MacHOCTH TP
oOpamieHuM ¢ OBITOBBIMH ~ NPUOOpaMH W TEXHUYECKUMU
YCTPOHCTBAMH, COXpPAaHEHHUs 3JI0POBbS M  COONIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKpYXKalolled cpene; MOHUMaHUe
HEOOXOJAMMOCTH TPUMEHEHHS JOCTHXKCHHM (PU3UKH U TEXHOJIOTUH

AJI pallMOHAJIBHOTO IMTPUPOAO0IIOJIB30BAHUA

11

OnpIT moucka, mnpeoOpa3oBaHHMs W MpeACTaBIeHUS HHpopMauuu
¢usnyeckoro copepKaHHs C HCIONb30BAaHMEM HH(OPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTMI; YMEHHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIy4eHHOW HH(POpMallMM Ha OCHOBE UMEIOIIMXCS 3HAHUU U
JONOJIHUTENBHBIX ~ MCTOYHUKOB,  YMEHHE  UCIOJb30BaTh  IpHU
BBITIOJIHEHUU Y4YEOHBIX 3aJaHUi HAy4YHO-TIOMYJSIPHYIO JHUTEPATypy
¢busnyeckoro coaepaHusi, CIPaBOUYHbIE MaTepUajbl, PECYPChl CETH
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU  [PeoOpa3oBaHUs
uHbOpMaMK M3 OJHOW 3HAKOBOW CHCTEMBI B JAPYIyI0; yMEHHE
co37aBaTh COOCTBEHHBIE IUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPSIEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMeHT COJepKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe JBWkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABIkeHHE. Cpeanss ckopoctb. DopMmyna s
1.2 BBIYHCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TpsIMONMHEWHOE ABMKEHHE. 3aBHCHMOCTh KOOPAMHATHI Tela OT
BPEMEHU B CTy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JBUKEHUS:
13 x(t)=x, +vt
I'padmkn 3aBUCUMOCTH OT BPEMEHH ISl TMPOEKIMH CKOPOCTH, IPOCKIINH
NEepEMENICHNs, IIyTH, KOOPIHMHATHl IPU PABHOMEPHOM IIPSIMOJIMHEHUHOM
JIBUKEHUU
3aBUCUMOCTh KOOpPAHMHATHI TeJla OT BPEMEHH B CIIyda€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO TBHXKEHUS:
Se(f)=vg, #f+ay* 2
®opMynbl IS MPOEKUMH NEPEMENIEHUS, MPOEKIUU CKOPOCTH U TPOEKINHU
YCKOPEHHUSI PU PAaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JABUKEHUU:
2
1.4 s.(D=uy, -t+a, % .
U.\'(t) =Up T4, 1,
a,(f)=canst,
uh.2 - u]h_2 =2a.s,
I'padmkn 3aBHCUMOCTH OT BpPEMEHH JUISI TPOEKIHUH YCKOPEHUs, MPOCKINH
CKOpPOCTH, MPOEKIHUH NEPEMEIIEHUs, KOOPAWHATHI IPH PaBHOYCKOPEHHOM
MPSMOJIMHEITHOM JIBH>KEHUU
CBobOogHoe maaenune. opMyInbl, OMUCHIBAOIINE CBOOOJHOE MMaJeHHE Tea I0
1.5 BEPTHKAIHU (IBIKEHUE Tejla BHU3 WJIM BBEPX OTHOCHUTENHHO IOBEPXHOCTH

3emnu). ['paduku 3aBUCUMOCTH OT BpEeMEHH M NPOEKIUU YCKOPEHHS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJACHWH Tella [0

BEPTUKAIIN

CkopocTh paBHOMEPHOTO IBHXKEHHUS Tella MO OKpyxHocTtu. HampasieHnue
CKOpPOCTH.

®opmyna a7 BBIUKCICHHS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH H TIEpHUOJ

oOpareHus:
27R
o=
T

LentpocTpeMuTenbHOe ycKOpeHHe. HampaBieHHe IEHTPOCTPEMUTEIHHOTO

yckopenus. DopMyna 11t BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
"R
®dopwmya, CBA3BIBAOIIAS IEPUO U YACTOTY OOpAIICHHUS:
.
T
Macca. IlnotHocts BeniectBa. @opMyina a1 BEIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas puzndeckas BennduHa. CIIoKeHHE CHIT
1.9 SIBnenne nnepuuu. [lepsoiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:!
F=m-a

CoHarpaBiIeHHOCTh BEKTOPa YCKOPEHHUS TeJla U BEKTOpa CHIIBI, IEUCTBYIOMIEH Ha

TCII0

B3aumoneiictBue ten. Tperuit 3akon HeroToHa:

F 21~ —]}1—3»3

1.12

TpeHue nokos U TpeHUe CKOoNbxkeHUs. PopMyiia i BEIYUCICHUS MOIYJIISl CHIIBI

TPEHUS CKOJIbKCHUSA:




F_=u-N

1.13

Hedpopmanus Tenma. Ympyrue u Heynpyrue nedopMainuu. 3akoH YIpyroiu
nedopmanyu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKk0OH BCEMUPHOTO TATOTEHUS:

My - 1M~
F=G.—1_21

R~
Cuiia TsKeCTH. Y CKOpEHHE CBOOOTHOTO TaJACHMS.

®opmyna IS BRIYUCIICHUS CHIIBI TSHKECTH BOIM3M nmoBepxHocTH 3emiu: F = mg.
JBrxenue mianet Bokpyr ConHua. [lepBas kocMHuueckast CKOPOCTb.

HeBecomocTs u neperpy3ku

1.15

Nmmnynbe Tena — BeKTOpHast pu3nyeckas BeIMYUHA.
p=mo

HNmnynec cuctemsl Ten. M3menenne nmnynbca. UMnynbsc Cuitsl

1.16

3aKoH COXpaHEeHUs UMITYJIbCa 71 3AMKHYTON CHCTEMBI TE:
D=0, +in,U, =const

PeakTnBHOE NBMXEHNE

1.17

Mexannyeckas pabora. opmyia s BEIYUCICHUS pabOTHI CUIIBL:

A=Fscosa

Mexannueckass MOIIIHOCTD:

N=4
t

1.18

Kunernueckas 1 noreHuuManbHas sueprus. @opmyna 1isl BHIYUCICHUS

KUHETUYECKON IJHEPTHH:

2
m-
E. =

v ;
2

Teopema o kuHeTHUECKOH SHEprun. opMyria AJisi BEIYUCICHUSA TOTEHIHAIBHOMN




OHEPIUu TE€Ja, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

1.19

Mexanudeckas OHCPIrus:

E=E,+E,

3aK0H COXpaHEHHs MEXaHUYECKOU sHeprun. PopMyiia [ 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpruu B OTCYTCTBUE CHJI TpeHus: £ = const.

IIpeBpalieHre MEXaHUYECKON SHEPTUN ITPH HAIMYUYU CUIIBI TPCHHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Preryar. Moment cunel: M - FI.

VYcnoBue paBHOBECHSI phIvara:
M +M, +..=0
[MoaBuxHbBIH 1 HeTOABMKHBIA 010Kku. KIT/I mpocThIX MEXaHNU3MOB,

n= Anonesnas
‘%rpaqemz

1.21

[aBnenue TBEpAOrO TENA.

dopMmyita 11 BEIYUCICHUS JaBICHUS TBEPIAOTO Tena:

JlaBnenue raza. ATMOC(epHOe IaBJICHUE.
FI/II[pOCTaTI/I‘IeCKOe JAAaBJICHUC BHYTPHU KXKUAKOCTH.

®opMyita Uil BBIYUCICHUS AABICHUS BHYTPU KUAKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. I'mapaBnuueckuii mpece

1.23

3akoH Apxumena. Dopmyna s ONpeneIeHUs BBITAIKUBAIOIIEH

JEHCTBYIONIEH Ha TEJO, MOTPYXKEHHOE B KUIKOCTh WJIH Ta3:

F_j‘m' =pgV

Vcnosue mnaBanus tena. IlmaBanne CYIO0B U BO3yXOIIlTaBaHUE

CHUJIBI,




1.24

Mexanudyeckue KoyeOaHHA. AMIUIUTYJa, IEpUOJ H dYacToTa KOJIeOaHMM.

®opmyna, CBA3BIBAIOILASA YACTOTY U IEPHOA KOJICOAHUI:

1.25

MaremaTuuecknii ¥ TPYKUHHBIM MaaTHUKH. [IpeBpaimieHue HHEpPruu IIpU

KOJIE0ATEIBHOM IBUXKECHUU

1.26

3aryxaromue kojaebanus. BeiHyX1eHHBIC Koaebanusa. Pe3zonanc

1.27

Mexannueckue BOJMHBL [IpogosibHBIE M MONEpeyYHble BOMHBL. J[JIMHA BOMHBI U

CKOPOCTB PaclpOCTPaHEHHS BOJHBI:

r=v-T

1.28

3Byk. I'poMKOCTh M BBICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TpaHMIIC

nByx cpen. MH(ppa3ByK U yIbTpa3ByK

1.29

Ilpaxmuueckue pabomoi

W3mepenue cpemHedl IUIOTHOCTH BEIECTBA; apXHUMEIOBOW CHIIBI, KECTKOCTH
NPY>XUHBL, KO(POUIMEHTa TPEHHUS CKOJBXEHHS; pabOThl CHIIBI TPEHHS, CHIIBI
YIIPYTOCTH; CPEAHEH CKOPOCTH ABIXKEHHMS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs1 OpycKa INpH [BIDKCHHH II0 HAKJIOHHOM IUIOCKOCTH; YacTOTHl H
nepuosa KoleOaHWH MaTeMaTHYecKoro MasTHHKA, 4YacTOTBl W Iepuoja
KoJIeOaHUU TPY>KUHHOTO MasTHUKA; MOMEHTA CHIIBI, JEHCTBYIOLIETO HA phIYar;
paboTHl CWIJIBI YNPYrOCTH HpPH TOABEME Tpy3a C IMOMOIIBI0 HEMOABIXKHOTO
61oka; paboTHI CHIIBI YIIPYTOCTH MPH NOABEME IPpy3a C MOMOIIBIO MOJBHXHOTO
O10Ka.

HccnenoBanne 3aBHCHMOCTH apXHUMEIOBOW CHIBI OT 00BbEMa MOTPYKEHHOU
YaCTH TeJa M OT IUIOTHOCTH XKHUIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIONIECH CHIIBI
OT MacChl TeJIa; CUIIBI TPEHHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JABJICHUS H OT
pola MOBEPXHOCTH; CHJIBI YIPYIOCTH, BOSHHMKAIOWIEH B IMPYXHUHE, OT CTENEHU
nedopmarii Ipy>KUHBI; YCKOPEHHs OpyCKa OT yriila HaKJIOHA HaIpaBIISAIOIICH;
nepuosa (4acToTel) KojneOaHUil HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPUOJA
KoJIeOaHWH TPY)KHHHOTO MasTHHKA OT MacChl IPy3a M KECTKOCTH MPY>KUHBI;
HCCIIEJOBaHUE HE3aBHCHMOCTH II€pHOJa KOJIeOaHWH HUTSIHOTO MAasTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS phlyara

1.30

Quszuueckue A6leHUs 6 npupode: TIPUMEPbl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMHM B KHBOH U HEXHUBOH IIPUPOAE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOAC U

TEXHUKEC, IPHIHNBBEI H OTIHUBEI, JABHUXCHHEC IINIAHCT Comaeunon CHCTCEMBI,




PEaKTUBHOE JBU)KEHUE XUBBIX OPraHU3MOB, PhIYarv B TEJIE YEJIOBEKA, BIMSHUE
aTMOC()EepHOTO [aBleHWS Ha JKUBOH OpraHW3M, IUIaBaHWE PbIO, BOCHPHUSATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSCCHUC, ceiicMUUYecKue BOJIHBI, IYHAMHU, 3X0O

Texnuueckue ycmpoticmea: CIHIOMETP, NAaTYUKU MOJIOKEHUS, PACCTOSIHHUS U
YCKOpEHHS, IUHAMOMETpP, NOMIIMITHUKY, pPAaKeThl, pbIYar, MOABMXHBIN H

HCHOI[BH)I(HI:II;’I 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTh, IMPOCTHIC MEXAHH3MbI B 6BITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOWCTBO BOAONPOBOAA, THAPABIMYECKHUU Mpece,
MaHOMeTp, OapoMeTrp, BBICOTOMEp, MOPHIHEBOW HACOC, ApEOMETp, 3XOJIOT,
WCIOJIb30BaHUE YIIBTPa3BYyKa B OBITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYISIPHO-KUHETUYECKOW TEOPHUH  CTPOEHUs

2.1 BemecTBa. Mojenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannnueckue u amopdHblie Tena

25 IIBmkeHne dactul] BemecTBa. CBs3b CKOPOCTH IBIDKEHHS YacTUI[ C

' TemnepaTypoi. bpoyHoBckoe aBmxenue, nuddysus

2.3 CmauuBaHMe M KaWUISIPHbBIC SABICHUSA

24 TennoBoe pacuMpeHue U cxaTue

2.5 TemnnoBoe paBHOBECHE

26 BayTpennsiss sHeprus. PaGota u Termomepenada Kak CHOCOOBI HM3MEHECHHS

' BHYTPECHHEHN 3HEPruu

2.7 Buas! Terionepeaayuun: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3TyUEHUE
HarpeBanne wu oxmaxaenue Tten. KoauuecTBO  TemnnoTel. Y IelibHas
TETUIOEMKOCTb:

2.8 . :

O=cm(t,—t)
3aK0H COXpaHEHHUs SHEPTrUU B TEIUIOBBIX MpOIECCaX. YPaBHEHHE TEIUIOBOTO
OasyaHca:
2.9
O+0,+..=0
Hcnapenune u koHjeHcanus. V3MeHeHUE BHYTPEHHEH SHEPrUuM B IIpOIECCe
510 UcCrapeHuss U KoHJeHcanuu. KureHue IKUAKOCTH. YAenpHas TeIioTa

napooOpaszoBanus: L = O/m

2.11

BnaxxHocTh BO3ayXxa




2.12

[InaBnenne u kpucraumsanusa. V3MeHeHHMe BHYTPEHHEW »JHEpPruM IIpU

IUTaBJICHHUU U KpHUCTAJIJIM3allUuH. yI[eJ'IBHaSI TCIJIOTA IIJIABJICHU A

2.13

BHyTpeHH:s 3HEpPTHs CrOpaHus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAaHMs TOIIMBA!
q=0/m

2.14

[Tpuniune! pabots! TernoBsix aeurateneii. KI1/1 reruioBoro aBurarens

2.15

IlIpakmuueckue pabomoi

W3mepenne ynenpHOH TEIUIOEMKOCTH METAIUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOIO BOJOW KOMHATHOM Temmeparypbl (UKCHPOBaHHOM
MacChl, B KOTOPYH0 OIYIIEH HAarpeTbli LWIMHAP; KOJHWYECTBA TEILIOTHI,
OT[IaHHOT'O HArpeThiM IWIMHAPOM, IIOCJIE ONYCKaHHsS €ro B BOLY KOMHATHOM
TEMIIEpaTyphbl; OTHOCHUTEJIBHOM BIAXXHOCTU BO31yXa; YAEIbHON TEIIOTHI
IUIaBleHus Jbga. MccienoBaHme HM3MEHEHHMs TEMIIEpaTypsl BOIBI  IIPH
Pa3NUYHBIX YCIIOBHAX; SIBJICHHS TEIUIOOOMEHA NMpPHU CMEIIWBAHUH XOJIOJHOW U

ropsiueit BOJbl; mpolecca uCrapeHus

2.16

Qusuueckue aeneHus 6 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KalWLIIpHBIE
SIBIEHUSI B NPHUpOJIE, KPUCTAUIBI B mpupoze, usnydenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa

2.17

Texnuueckue ycmpoticmea. KalUJUIAPbI, IPUMEPHI UCIIOIb30BAHUS KPUCTAILIOB,
KUIKOCTHBIA TEPMOMETp, JATYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, TICHXPOMETp, IapoBas TypOHHA, ABUTAaTeNbh BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUS

3.1

OnexTpusanus Tei. [{Ba Buia 3IEKTPUUECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apskeHHbIX Ten. 3akoH Kynona

33

3axkoH COXPAHCHUA JJICKTPHUUICCKOTO 3apsaa

34

Onextpuyeckoe mnone. Hampsok€HHOCTh 3nekTpuueckoro mnonsd. IIpuHmun

CYIIEPIO3UIINHU AIIEKTPUIECKUX TOJeH (Ha Ka4YeCTBEHHOM YPOBHE)

3.5

Hocurenun »snexktpuueckux 3apaaoB. JIeHCTBHE DSIEKTPUYECKOrO TMOJS Ha

QJICKTPHUYCCKHUC 3apAabI. HpOBOI[HI/IKI/I " JUSJICKTPUKHA

3.6

ITocTostHHBIN 3nekTpuueckuil Tok. JleicTBus anekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=gq/t,U=A4/4q

DNEeKTPUIECKOE COMPOTHBICHUE. Y IEIbHOE IEKTPUIECKOE COMPOTHBIICHHUE:

3.7 R =pl/S
38 3akon Oma anst yuacTtka snekrpuyeckon nenu: [ = U/R
[TocnenoBaTenbHOE COEAUHEHNE TPOBOJHUKOB:
- T T T .
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOeAMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1+I;R=2.
2 2 P
CMemnaHHbIE COETUHEHNS TPOBOIHUKOB
3.10 Pabora u MormHOCTE 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH [xoynsa — Jlenua:
3.11 2
. Q :I . R -
312 Oneir Opcrena. MarHutHOE€ mOJ€ NPSAMOro IPOBOJHUKA C TOKOM. JlnHum
MarHATHOW MHAYKIUH
113 MarauTHoe 1O/I€ IIOCTOSHHOIO MarHuTa. B3amMopaeicTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBME MarHUTHOTO 1OJIS1 HA IPOBOAHUK C TOKOM
3.15 Omneitel @apanes. SIBneHue 3IeKTpOMarHuTHOM UHAYKIMH. [Ipasuiio Jlenna
Ilpaxmuueckue pabomoi
W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHHUS  PE3UCTOpPAa;  MOIIHOCTHU
AIEKTPUIECKOTO TOKA; pa0OTHI AIEKTPUIECKOTO TOKA.
3.16 HccnenoBanme 3aBUCUMOCTH CWJIBI TOKAa, BO3HHMKAIOIIETO B IMPOBOJHUKE

(pe3ucTopsl, IaMIIOuKa), OT HAIPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIIPOTUBIICHHUS OT AJUHBI IMPOBOHUKA, IUIOMIAN €0 MONEPEYHOr0 CeUeHUs U

YACIBHOI'O COITPOTHUBIICHUS.




HpOBepKa npaBujia AJIA JJICKTPHUYCCKOI'0 HAIIPSKCHUA IIPU IMOCICAOBATCIBHOM
COCAUHCHUU MPOBOAHUKOB; IIpaBWjia JId CHJBI JJICKTPUYCCKOIO TOKa IpHU

napasuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3suyeckue s6NeHUs 6 npupoode: SIEKTPUUECKUE SIBIEHUS B aTMmocdepe,

3.17 JNEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, Apeild MOII0CoB,
POJIb MArHUTHOTO TIOJIS AJIs KU3HH Ha 3emiie, MOJISIPHOE CUSTHUE
Texuuueckue ycmpoticmea: 3JEKTPOCKOI, aMIepMeTp, BOJIbTMETP, peocTart,
CUTYMK  DJIEKTPHUYECKOM  DHEPIUH,  DIEKTPOOCBETUTEIbHBIE  HPUOOPHI,
3.18 HarpeBaTesbHbIe ANEKTPONPUOOPHI (mpumepsr), JNEKTPUYECKHE
OPEIOXPAHUTEIH, OJIIEKTPOMArHUT, OJJIEKTPOJBUTATENIh IIOCTOSITHHOTO TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 OnekTpoMarHuTHbIE BOJIHBI. [1Ikana 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas Mmozens ceta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxkeHus cBeta. [lmockoe 3epkano
3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xon nyueit B nuH3e. POKYCHOE paccTOsIHME JIMH3bL. ONTHYecKasl cuiia
' muH3el: D = 1/F
3.25 ['ma3 kak onTuueckas cuctema. OnTuueckre mpudopsl
IIpakmuueckue pabomuol
#Hi#HPar###lI3MepeHre ONTHYECKON Ccuibl coOuparoleil JHH3bL; (HOKYCHOTrO
paccTosiHUS cOOUparomieil TMH3bI (II0 CBOWCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa U
M300paKeHUs, KOT/Ia MPEIMET PacIoNiOKEH B JBOMHOM (OKyce), MmoKa3aTest
3.26 MPEJIOMJICHHS CTEKJIA.
###Par###lIccnenoBanne CBOWCTBA HM300pa)KE€HUs, MOJYYCHHOTO C ITOMOIIBIO
coOuparonieil JMH3bI; U3MEHEHUS (DOKYCHOTO PAcCCTOSHUS ABYX CIOKEHHBIX
JIMH3; 3aBHCUMOCTH YIJla MPeJOMJICHUS CBETOBOIO Jy4ya OT yIja HajJeHUs Ha
TpaHUIE «BO3IYX — CTEKIO»
397 Qusuueckue seneHus 6 npupoode: 3atrmeHuss ConHua u JlyHbI, LBeta Te,
' ONTHYECKUE SIBIEHUS B aTMOocdepe (IBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToammapar, ONTUYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHU A
4.1 PannoaktuBHOCTh. Anb(a-, 6era-, ramMmma-u3iaydeHus. Peakiuu anbda-u Oera-




paciaaga

4.2 Omnsitel Pe3epdopra no paccesHuto anbda-yactuu. [nanerapuas monens aroma

4.3 CoctaB aromHoOro siapa. M3oronsl

4.4 Ilepnon nosypacnaga aTOMHBIX siJiep

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsI0BOI0 U MAaCCOBOIO YUCEI
Quszuueckue s6NeHUs 6 npupooe: €CTECTBEHHBIH pPAaJUOaKTUBHBIA (OH,

4.6 KOCMHYECKHE Jy4M, paJAMOAaKTUBHOE MW3JIy4€HHE MPUPOAHBIX MHUHEPAJOB,
JIeiCTBUE PalMOAKTUBHBIX U3JIyYeHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, MHAUBUAYaIbHBII 103UMETpP, KaMepa

BI/IJ'IBCOHa, AACpHasd SHCPreTuKa




