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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYaroUIuXcsi M OpPraHU3alfi0 U3Y4YeHUs
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE IMpeJrojaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npoceienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/JIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU JIJISI Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATeILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaToOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

Bocnumamenwvnutit nomenyuan npeomema « Quzukay) peannsyercs 4epes:

v’ noOyxaeHne o0yJaroImuxcs coOI0AaTh Ha YPOKE OOIIENPUHSITHIE HOPMEI
MOBECHUS, IIPaBUIIa OOIIEHUS CO CTapIIMMU (TIeJaroruuecKuMu pabOTHUKAMHU ) U
CBEPCTHUKAMHU (00YUYAIOITUMHUCS ), MPUHITUIIBI Y4eOHON AUCIUTIINHBI U
camoopranu3aiuu. MeToibl ¥ IprueMbl: 00CYKICHIE MPaBUI OOIIEHUS CO
cTapiMMU (YYUTEISIMU) U CBEPCTHUKAMHU(IIKOIbHUKAMH ), TPUHIUIIBI y4€OHON
JTUCIUIUIMHBI 1 CAMOOPTaHU3AINH;

v\ IpuUBJICYCHHE BHUMAHUS 00YJaIOMINXCS K [ICHHOCTHOMY ACTIEKTY
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBICHUH, COOBITHI yepe3: oOpalleHue
BHUMaHUS Ha HDABCTBEHHBIC aCMIEKThI HAYYHBIX OTKPBITHI, KOTOPbIE U3y4alOTCs B
JaHHBI MOMEHT Ha YPOKE; Ha IIPEJICTaBUTENIEH YUEHBIX, CBSI3aHHBIX C
U3y4aeMbIMH B JIaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPbIIl OHU BHECIIU B
pa3BUTHE HAlllel CTPaHbl U MUpPA, HA JOCTOWHBIE MOAPAKAHUS IPUMEPDI UX
KU3HU, HA MOTHBBI UX MOCTYMKOB. METOIbI M TIPUEMBI: OpTaHu3alus paboThI C
MOJIy4aeMOM Ha ypOKE COLMAJIBHO - 3HAUUMON MH(pOpMael, THUIIMUPOBAHUE €€
00CYyX/IeHHUSI, BbICKa3bIBaHUSI 00YYalOUIMMUCS CBOETO MHEHHUSI, BBIDAOOTKH CBOETO
OTHOIIICHUS;

v\ HCIOJB30BaHHE BOCIIUTATEILHBIX BO3MOXKHOCTEHN COEpKAaHUS yIeOHOTO
npeaMeTa Jijisi (GOPMUPOBAHUS Y O0YUAFOIIHMXCS POCCHHUCKUX TPaIUIIHOHHBIX
JyXOBHOHPABCTBEHHBIX U COI[MOKYJIBTYPHBIX [ICHHOCTEH. METOIbI U TIPUEMBI:
JEMOHCTpALIHS ICTSIM IIPUMEPa OTBETCTBEHHOT'0, IPakIaHCKOTO ITOBEICHHUS,
MIPOSIBJICHUS YEIIOBEKOJIFOOMS U JOOPOCEPACIHOCTH, Yepe3 IMo100p
COOTBETCTBYIOIIUX TEKCTOB JJI YTCHHUS, 33144 JUIsl PEIICHHUS, TIPOOJIEMHBIX
CUTyaIui Jyist 00Cy»KJIeHHUsI B KJ1acce);

v\ BKJIIOYEHHE B YPOK MIPOBLIX IIPOLIEAYP, KOTOPBIE IIOMOTAKOT IOAIEPKATh
MOTHBAIIAIO 00YUYAIOIINUXCS K IMOTYYCHUIO 3HAHUH, HATAXKUBAHHUIO TIO3UTHBHBIX
MEXJTMYHOCTHBIX OTHOIIIEHUH B KJIaCcCe, TOMOTAIOT YCTAaHOBJICHHUIO
n00poxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;

v'  IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOTHI, CTUMYJIHPYIOIIHX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YUYaIOIIUXCS.



v’ NIpUMEHEHHE IPYIIOBON paboThl WK paboThI B Iapax, KOTOPBIE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHHOU paOOThI U B3aUMOAECHUCTBHUIO C
JIPYTUMH 00y4arOIIUMHUCH.

4 BLI60p " HUCIIOJIb30BAHHUC HA YPOKaX MCTOOOB, MCTOIHUK, TGXHOJ’IOFI/If/'I,
OKa3bIBaromMrX BOCIIMTATCIILHOC BOSHCﬁCTBHe Ha JUYHOCTBb B COOTBCTCTBUHU C
BOCIIMTATCIbHBIM MACAJIOM, HCJIBIO M 3aa4YaMi BOCIIMTAHUI,

v'  MHUNUMPOBAHHE W TOIEP)KKA HCCIICIOBATEIBCKOM IESTEILHOCTH
IIKOJILHUKOB B (hOpM€ BKJIFOUEHUS B YPOK Pa3IMUYHBIX UCCIIEI0BATEIBCKIX
3aJJaHui U 3a/1a4, YTO JA€T BO3MOXKHOCTh OOYYaIOLUMCS IPUOOPECTH HaBBIKU
CaMOCTOATEILHOTO PEIICHUS TEOPETHYECKON MPOOIEMBbI, FEHEPUPOBAHUSA U
oopMiieHUs1 COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO OTHOIICHHS K UYXKUM UIESM,
yOJIMYHOTO BBICTYIUIEHUS, apTyMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOUKHU
3peHusi. MeToibl ¥ IPUEMBI: pealn3alis UHIANBUIYATbHBIX U TPYIIIOBBIX
UCCJIEIOBATEIBCKUX ITPOECKTOB.

v\ YCTaHOBIECHHE YBaKUTEIbHBIX, TOBEPUTEILHBIX, HEPOPMAIbLHBIX
OTHONICHUHN MEXy YUYUTEJIEM U YYCHUKAMH, CO3/IaHHEe Ha YPOKaX IMOIIMOHATIBLHO-
KOM(OPTHOM cpebl;

v opranu3zaius medcTBa MOTUBUPOBAHHBIX U SPYJIUPOBAHHBIX yUaITUXCS HAJT
MX HEYCIIEBAKOIIUMU OJHOKIIACCHUKAMM, JAIOLIETO IKOJIbHUKAM COLIMAJIBHO
3HAYMMBIN OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIIH.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAOIIEro MUpa.

®dusuka — Hayka O npupoze. SIBnenus npuponsl. OUBNUECKUE SIBICHHUS:
MEXAHUYECKHUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenuuuHbL. M3Mmepenue Qusnuecknx BenuuuH. Du3nyecKue
npuOopsl. [TorpemHocTs u3MepeHuit. MexIyHapoaHasi CucTeMa eIMHUII.

Kak ¢wusuka u Jpyrue eCcTeCTBEHHbIE HAyKH M3y4aroT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHUA: HAOIIOJEHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SBICHHUN C IIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSI.



2. DOusuyeckue MpUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
UG POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue LEHbI IeEeHUs MIKaIbl U3MEPUTEIBHOTO Iprbdopa.

2. N3mepenue pacCTOAHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OmnpeneneHue pasMepoB MabIX TeJl.

5. M3mepenue temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPBL.

6. IIpoBenaeHue uccienoBaHusl MO MPOBEPKE THUIOTE3bI: JATbHOCTH MOJIETA
HIapyKa, MyIEHHOIO TOPU30HTAIIBHO, TeM OoJibllie, YeM OoJbllie BhICOTA
yCKa.

Paznean 2. IlepBoHayajibHbIEe CBeAeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenune wyactui BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YaCTULl C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. BzanmonelicTBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue — siBneHuid,  OOBACHAIOIIMXCA  HPUTSOKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimaol.

1. OueHka JuamMerpa aroMa METOAOM PsoB  (C  HCIOJIb30BAaHUEM
dboTtorpaduii).

2. OnbIThI 10 HAOJIOICHHUIO TETIOBOTO PACIIMPEHHUS ra30B.

3. OmnbITe MO OOHAPYKEHHUIO ACUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBukeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsAsl CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHHM. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SBneHue uHepUMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)XEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.



[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BelecTBa.
Cuila Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxeHue
CWJI, HAIpaBJIEHHBIX MO OJHOM mpsMoi. PaBHOzeicTBytomas cwi. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO JIBHKCHUSI.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HabnroneHue U3MEHEHUs! CKOPOCTH MIPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOMA.
Jlabopamopuvie pabomel u onvimol.
1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOr0 aBTOMOOWIIS M TaK Jiajee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MmI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEcCa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneu 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS JaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEma, TemmepaTyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuwHBI. ['mapocratnueckuit
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocepa 3emnun u atmocepHoe naBieHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHOW 000soukn 3emiu. OmnbiT Toppuyenmu. M3meperue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.

1. 3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYyPBL.

2. Ilepenaua naBneHUs KUIKOCTHIO U Ta30M.



Coolmiaromuecs Cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH

T€Ja U TIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEMN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHON B

JKUJIKOCTh YaCTH Tea.

o v kA w

N

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEM HAa  TEJO,
IIOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIEH CUIIBL, ACHCTBYIOIIECH Ha TEIIO
B KHJIKOCTH, OT MACCBI TEJIA.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHWBAIOIIECH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTb YaCTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcrpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl ppluara. IIpuMeHeHHMe mpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY Y TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBKEHUH Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.

8 KUIACC

Pa3ngea 6. TemioBbIe AIBJICHUS.



OCHOBHBIE TIOJIOXKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaurBaHMe U KanWUIIPHBIE sIBIEHUS. TeroBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH DSHEpruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauH:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3TTyUEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemyioBoro Oananca. [lmaBienue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOc(epHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPAILEHUS] SHEPTHH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3meHeHue naBleHUs ra3za MpU W3MEHEHHUH OOBhEMa W HAarpeBaHUU WIIH
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bubl Teronepenaym.

OxJaxkJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMHU CHUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmroieHue KUIIEHUS.

12. HabnrogeHue nocTossHCTBA TEMITEPATyphl PY IIJIaBJICHUU.
13. Moaenn TemIOBBIX ABUTATEIICH.

© ® N o

Jlabopamopuvie pabomul u onvimaol.
1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHUS.



2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB OBAPEHHOM COJIM WJIU caxapa.
3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

4. OmnpenesneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJIOWKA YKUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEPruM Telna B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpeneseHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincrtaue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSAI0B U PACCTOSHUS MEXKAY TETIAMH).

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3nekTpudeckoro mnodsa. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ¥ MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKTpudecKre ey U MOTPEOUTETN dICKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYEHUE [T )KU3HU Ha 3eMIle.



OneiT  Opcrena. MarauTHoe mMojie  3JIEKTPUYECKOro Toka. llpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [elicTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DNeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VICHoyib30BaHHME 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SIBieHre dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DneKTporeHepaTop. Cnoco0b1 MOJTYYEHUSI AIEKTPUUYECKOU SHEPIuMu.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa posia 3JIEKTPUUYECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEJ.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKHUX 3aPs/I0B.
[TpOBOTHUKH U JUIJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
M CTOYHUKH ITOCTOSSHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHune 21eKTpUuecKOro HaMpsKEHUST BOJTBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. B3auMmoaencTBre OCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS TTOJI0COB MarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.
. JleicTBHE€ MarHMTHOTO IOJISI HA IPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHIYKITUH.
. OnbiTel Papazes.
. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUSI.
25. DJIEKTPOTreHEepaTOp MOCTOSHHOTO TOKA.
Jlabopamopnsie padomul u onsimel.
1. OmpITBl TO HAOMIOACHUIO DJJICKTPU3AIMU TeNl WHAYKIHEH W Tpu
COMPUKOCHOBEHUH.
2. HccnenoBaHue HAEUCTBUSI 3IEKTPUUYECKOrO TMOJs HA MPOBOJHUKU U
JTIADJICKTPUKH.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COopka 1 mpoBepka paboThI EKTPUIECKON TIENMU TTOCTOSTHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryJiupoBaHue HAPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUION[AAW MOMEPEUYHOIrO
CEUYEHUA U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MApAUICTLHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KII/] nHarpesarers.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJSi  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne neicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOW WHAYKIIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.
Mexanuueckoe naBMkeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE NPAMOJIUHEHHOE

nBukeHrne. HepaBHoMepHOe npsMoiauHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.



PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalueHus.
JIuneinHas u yrioBast CKOpoCTH. LIEeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproTona. Bropoii 3akon Hetotona. Tpernii 3akon HerotoHna.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTM U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. J{Bwxkenue ruraHer BOokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmyneca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYroCTH,
TpeHus. CBA3b 3HEPrUM U padoThl. IloTeHIIManbHas 3Heprus Tena, NOJAHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOTO IBUXKECHUS.
HabGnronenue nBM>KEeHMS Tela IO OKPY>KHOCTH.
Habmoienue MexaHn4ecKux SBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.
7. 3aBUCHMMOCTb YCKOPEHHS TeJIa OT MAacCChl Te€Jla U JEHUCTBYIOLIEH HA HETO
CUJIBL.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.
M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.
10. [lepenaua nMmyJsbca Mpyu B3aUMOJICVCTBUN TET.
11. IIpeobpa3zoBanusi SHEPTUM NIPU B3aUMOJIEHCTBUU TEJL.
12. CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOIEHCTBHH.
13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HabnroneHue peakTMBHOIO JIBUKEHUS.
15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU ITPU CBOOOJHOM NAJCHUH.
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16. CoxpaHeHHEe MEXAHUYECKOW SHEPTUH MPU JBUKEHUU Tea MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIET0 pPaBHOMEPHOTO
JBM>KCHUS IIAPUKA WA TEJICKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JIBUKEHHUH TIO
HaKJIOHHOU IUTIOCKOCTH.

4. HccienoBaHue 3aBHCUMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka THUIOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAa4aJIbHOW CKOPOCTH IIyTHM OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodPphuureHTa TPEHUSI CKOJIbKECHHUS.

8. OmnpeneneHue )KECTKOCTH MPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl CHJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a ¢
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTyJa. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHUH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pesonanc.
Mexanuueckue BosiHBL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble W
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue konebaHuil Ten MOA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIbI

YIOPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmtoienue BhIHYKIEHHBIX KOJIEOaHH U pe30HaHCa.

4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJACIIN).



5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpezgeneHre 4YacTOTbl M Iepuojia KojieOaHMM MaTeMaTU4ecKoro

MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIepHO/ia KOJICOAHHIA MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KoJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgea 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHole  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETA. HcTtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpanenue cBera. 3atmenus Connua u JIlynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm nyweil B JnuH3e. OnTuyeckas cucrema (oToanmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak omnTuhuyeckass cucteMa. biaum3opykocTh U
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.



Hemoncmpauyuu.

[IpssmonuHeHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieil JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moxenp riiasza.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKE€HUS MPEAMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia
NAJEHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHH ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUA U ONTHYECKOM CHIIbI cOOMparomei
JIMH3BL.

6. ONBITHI 110 Pa3JI0KEHUIO OEJIOTr0 CBETa B CIEKTP.

7. OnbITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DUIIBTPBI.

w0 N o Uk wWwN e

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpatieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHUS pPAJMOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpPTraHU3MBI.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.



3. CnekTtp BomOpoJa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIHNX U3TYUCHHI.

6. Perucrtpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE SHEPrUUM YACTHULIBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOIrO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »53K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT yYEOHBIN MpeIMeET.

[Ipy M3y4eHUN HAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSSI TOJy4YeHHBIE 3HAHUS, pelarh 3aJaud, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO JIEATEIIBHOCTHBIA XapaKTep NaHHOTO pa3jesia peaau3yercs
32 CY€T TOro, 4YTO OOy4Yarmuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHSITh Hay4HbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIHUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUs HAMpPaBICHO HA

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: UMK Ha ypOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUs Yy

oOyuaromierocss OyayT chopMupoBaHbl CIEAYIOIIUE JUYHOCTHBIE pe3yJbTaThl B
YacTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

— TPOSIBIICHUE MHTEpPECa K WCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHHUSM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuky;

— OCO3HAHHUE BAXKHOCTH MOPATHLHO-ITUYECKUX MPHUHIUIOB B JEATECIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCTPUSTHE AICTETUYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUS MHPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHM, BAXKHEWILEW COCTaBIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, WHTEpeca K MCCIEI0BAaTEeILCKON
JeATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHUE IIeHHOCTH Oe3omacHoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TIOBEACHHS Ha
TpaHCIOpTE, Ha J0porax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOpPYJIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedieKkcHu, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:



e — AKTMBHOE y4YaCTHE B PEIICHUH NPaKTHUYECKHUX 3aaad (B paMKaxXx CEMbH,
oOpa3zoBaTeILHON OpraHu3alliM, Topojia, Kpas) TEXHOJOTUUECKON M COIMaIbHOMN
HaIPaBJICHHOCTH, TPEOYIOIIHUX B TOM YHCJIe U (PU3NUECKUX 3HAHUM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ECCHii, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha TPUMCHCHHE (PU3NYECKHX 3HAHWK Ui PEIICHUS 3aJad B
00JIacTU OKpYJKaloIeH cpejbl, IUIAHUPOBAHUSA TIOCTYIIKOB W OLEHKH HX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE TIJIO0AJTBLHOIO XapaKTepa ASKOJOTMYECKUX IpoOJeM H IyTeH Hux
pelieHus;

e 8) amanranumM K UIMEHSIOUMIMMCH YCJOBHUSM COLHUAJBHON W MPHUPOAHOM
cpeabl:

e — IOTPEOHOCTH BO B3aWMOICHCTBUH IIPH BBIMOJHEHUH UCCICAOBAHUN U TIPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

e — TIOBBIIICHME YPOBHS CBOEH KOMIETCHTHOCTH YEpe3 IPAKTHUYECKYIO
JEATEIIbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUE AeUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTECH B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATh U BBHISBIATH B3aHMOCBSI3HM MPUPOJIBI, OOIIECTBA U
APKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBHH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsI mporpaMMbl 1Mo (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHCTBHS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  y4YeOHBIE  JIEHCTBHUS,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble Jijornueckue 1eiicTBUA:
e BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBbIE NPHU3HAKK OOBEKTOB
(ssBIIGHMI);



yYCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIUN, OCHOBAHHS IS
00001IEHHS ¥ CPaBHEHUS;

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PacCMAaTpPHBaEMbIX (haKTax,
JTaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (DU3NYCCKUM SIBIICHHSIM;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W TNPU  W3YYCHUH (DHU3HUECKUX
SIBIICHUI W TIPOIIECCOB, JIENATh BHIBOBI C MCIIOJIE30BAHUEM JISTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3MYECKUX BEITHUYMH;

CaMOCTOSITEIEHO BBIOMPATH CHOCOO pelIeHHs Y4eOHOH (H3MUecKor 3amadun
(cpaBHeHHE  HECKOJBKMX  BapHaHTOB  pEHICHHs, BBIOOp  HambOoee
MOIXOJISIIETO ¢ YYETOM CAaMOCTOSITEIIHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBrle ucciieqoBareLCKHe 1eiCTBUSA.

UCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNUS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3HYECKUIl SKCHEPUMEHT, HEOOJNBIIOE HCCIeJOBaHUE (U3UUECKOrO
SABJICHUS;

OLICHMBATh HAa PUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIKIO, TOITYYEHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
IPOLIECCOB, a TAK)KE BBIIBUTATH MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHATh PA3IMYHBIC METOAbI, HHCTPYMEHTBI M 3alpOChl TIPH TTOUCKE
orObope uH(POpPMAIUM WM JAHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHOMN
dbu3uYecKon 3a1a9H;

aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHSI,

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAJIbHYH  (GopMy  mpeAcTaBICHUS
nH(}OpMAIMU U WILUTFOCTPUPOBATH peIlaeMbIe 3aa9l HECIOKHBIMA CXEMaMH,
JTuarpaMMaMu, WHOW TpaduKoi U UX KOMOWHAITUSIMU.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

B XOJi¢ OOCyXJeHHs YydyeOHOro Marepualia, pe3ysbTaToOB JIa0OpPaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXITaeMOU TEMBI U
BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa pEIICHHE 3aJaud M TMOJACpKAHUE
OarokeyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYXXJEHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB TUAJIOTA,
OOHapYXUBaTh Pa3INIME U CXOACTBO MO3UIIHIA;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh M UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONH U MHIMBHIYaTbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD 1I€JIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBAThH JCUCTBUSA TIO
e€ JTOCTHKEHMIO: PACHpPENeATh POIH, 00CYKIaTh MPOLECCHl U PE3yJIbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTash KaueCTBEHHOTO pe3ysibTaTa IO
CBOEMY HAIpPABIICHUIO U KOOPAUHHUPYS CBOM JIEUCTBHUS C APYTUMHU YICHAMU
KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOMIMX IS
peieHus (U3NYECKUX 3HaAHUIH;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPUHATHAA  PELICHUU
(MHAMBUAYAJIbHOE, NPHUHATHE PELIEHUS B TIpylNIe, MNPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJISITh QJITOPUTM pELIECHUs (PU3NYECKOM 3alaud WU
IUIaHa HCCJIENOBaHUS C Y4YETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh NIPEJIaraéMble BAPUAHThI PELICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMH U TIPeJiarath IjiaH e€ U3MCHCHUS;
OOBSACHATh  TPUYMHBI  JOCTIKEHUS  (HEIOCTMDKCHHS)  pe3yJbTaTOB
NeSTeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHECHUS
(bU3UYECKOro UCCIIeA0BaHUs WU NMPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIILCTB,
W3MEHUBIINXCSI  CUTyallud, YCTAaHOBJICHHBIX  OIMIMOOK,  BO3HUKIIMX
TPYAHOCTEN;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSIM;

CTaBUTbH ce0sl HAa MECTO APYroro 4eJoBeKa B XOJE Clopa WM AUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro;
MPU3HABAaTh CBOE MPABO HA OMMOKY MPH pelIeHUH (HU3NISCKUX 3a/1a4 WA B
YTBEPKICHUSIX HA HAYYHbBIE TEMbI U TAKOE K€ MPABO JIPYroro.



HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenust B 7 Kjacce MpeaMETHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJI€b, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYJla, arperatHble COCTOSHHMS  BemiecTBa  (TBEpHOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOEe JBIXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyras, rmiacTU4eckas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuuath siBaeHus (nuddys3usi, TEIIOBOE [BUXEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JBIDKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  MHEPIus,
B3aMMOJCHUCTBUE TEJ, PABHOBECUE TBEPIBIX TEI C 3AKPEIUIEHHOM OCBIO
BpallleHUs, TIepeaada JaBJICHUS TBEPIBIMU TEJIAMU, KUJIKOCTSIMHU U Ta3aMy,
aTMocepHOe JaBJCHHE, IUIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON
SHEPIruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YUYCHHBIX  (PU3NYECKUX  SABJICHUM B
OKpYXalollleM MHUpPE, B TOM uYucie (u3ndeckue SBICHUS B TPHUPOJE:
OpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMU B JKMBOM M HEKHUBOU
npupoje, IEHUCTBUE CWIbI TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMoc(epHOro MaBJICHUS Ha >KUBOM OpraHu3M, IJlaBaHUE pPbIO, pblyarv B
TEJe 4YeNoBeKa, MPU ATOM IMEPEeBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SBJICHHM;
OTNUCHIBATh M3YUYCHHBIC CBOWCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIb3YS
dbu3uyeckre BeMUMHBI (Macca, 00bEM, TIIIOTHOCTh BEIIECTBA, BPEMSs, MyTh,
CKOPOCTb, CPEIHSIsI CKOPOCTb, CHUJIa YIPYrOCTH, CHJIa TSIKECTH, BEC Tela,
CUJia TPEHUs, JaBlieHHE (TBEPAOTO Teia, JKUIKOCTH, Ta3a), BHITAJKUBAOIIAs
cuia, MexaHudeckas paboTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI,
KOO(PPUIIMEHT TMOJIe3HOTO JCHCTBUS MEXaHU3MOB, KHUHETHYECKas |
NOTEHIIMAJIbHAS ~ DHEPrus), NpPU OMNUCAHUM MPABUIBLHO  TPAKTOBAaTh
(bU3HYECKUIl CMBICT MCIIONB3YEMbIX BEIMYMH, UX O003HAYCHUS W CIUHUIIBI
¢u3nUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
Gu3NUeCKy0 BEIWYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHUS U MPOIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsamoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, MPaBWIO paBHOBecHs phruara (Oioka),



«30JI0TOE TMPABUJI0» MEXAHHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTUH,
Py ATOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA W 3alKCHIBATH €TI0
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE SBJICHUS, POLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U, CTPOUTH OOBACHEHUE U3 |—2 JOTHMYECKUX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(bu3HUEeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1aud B 1—2 NeWCTBUS, UCTIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBSI3BIBAIONTUE (PM3MUCCKUE BETUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1auu
3alUChIBATh KPAaTKOE YCIOBUE, TMOACTABIATh (PU3NUECKHME BEIUYUHBI B
dbopMynbl M MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEOOXoMUMbIE  JJIS  pEHIeHWs  3aja4, OICHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (DU3UYECKOMN BEITUYUHBI;

pacro3HaBath MNPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIU
(bU3UYECKNX METOJIOB, B ONKMCAHUW HCCIEIOBAHUS BBIJCIATH MPOBEPSEMOE
IpeanoiaokKeHue (TUIOTe3y), pa3audyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3ynbTaT, HaXOJIUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJABI IO €ro
pe3yJibTaram;

MPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WK (PU3NUECKUX
CBOMCTB Tel: (POopMyIUpOBaTh MPOBEpPSIEMbIE MPEANONIOKEHUS, COOUpPaTh
YCTAaHOBKY W3 TPEIJIOKEHHOTO 000PYIOBaHUs, 3alHMCHIBATh XOJI OMbITA U
(bopMyIMpOBaTH BHIBOIBI,

BBITIOJTHATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MAcChl TeJa, 00bEMa,
CUJIBI W TEMIEpaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX U ITU(POBBIX
npuOOpOB, 3aMHUCHIBATH IOKa3aHUs MTPUOOPOB ¢ yUE€TOM  3aJlaHHOM
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJIHON (DU3UYECKON BETUYHHBI OT
JIPYyrol C WCHOJIB30BAaHUEM MPSIMBIX M3MEPEHHM (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBMKYIIETOCSl TeJla OT BPEMEHU IBUKECHUS TE€JIa, CHJIbI TPEHUS
CKOJIBKEHHUS OT Beca Tella, KadecTBa OOpabOTKH MOBEPXHOCTEH TN U
HE3aBUCHUMOCTU CWJIbl TPEHUS OT IUIONAAM CONPUKOCHOBEHHS TEII, CHUJIBI
YOPYTrOCTH OT YIJWHEHHS TPYXKUHBI, BBITAIKHUBAIOUIEH CHJIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJa U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Teja, OT TUIYOWHBI, Ha KOTOPYHI MOTPYXKEHO TeJOo, YCIOBUI
MJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS phluara W OJIOKOB), Yy4acCTBOBaTh B
MJIAHUPOBAHUH yU4€OHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY U BBITIONHSTH
U3MEpPEHUs, ClIeaysl MpeAJIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3yJIbTATh



MOJIyYeHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUIC MPEIOKEHHBIX
TabIUI ¥ TPaQUKOB, JENATh BHIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;
IPOBOJUTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH
BEIIECTBA XKUAKOCTU M TBEPAOIO TEJa, CUJIA TPEHUSI CKOJIbKEHUS, JaBICHHUE
BO3[yXa, BBITAIKHUBAIONIAs CHJIa, JACUCTBYIOIIas Ha TMOTPYKEHHOE B
KHUJIKOCTh TeJ0, KOA()(PUIIMEHT MOIe3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB),
clenys TPEAIOKEHHOM MHCTPYKIMH: TP BBINOJIHEHUHW HW3MEPEHHMA
coOMpPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE UCKOMOM
BEJIMYUHBL;

coOMI0IaTh MpaBHUJia TEXHUKUA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOl Ha HX oOmnucaHus (B TOM YHUCIE:
HNOJUIMITHUKHY,  YCTPOMCTBO  BOJONPOBOJA, THAPABIMYECKUH  IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apeOMETp), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKHUX SIBJICHUHM M HEOOXOAUMbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
UCTIOJb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HM JJIs
oOecrieueHrs 0€30MaCHOCTHU MPHU 0OpaIleHUH ¢ MPUOOpaMU M TEXHUUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIATH OTOOp HCTOYHUKOB uHGopMauuu B HHTepHere B
COOTBETCTBUM C 33JaHHBIM IOKWCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAaHUA W TOYTEM CpaBHEHHUS PA3JIMYHBIX HCTOYHUKOB  BBIJCNATH
uHPOpMAIMIO, KOTOpas SBISETCS MPOTUBOPECUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh TMPHU BBIMIOJHEHUU YYEOHBIX 3a/JlaHuil Hay4YHO-TIOMYJISIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHHs, CIPaBOYHbIE MaTepHajbl, PECYPChI
cetu  HWHTepHer, BmameTe NpuéMaMU  KOHCICKTHPOBAHUS  TEKCTa,
npeobOpazoBanus HHGOPMAIIUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HMH(pOpMAIU (PUIUUECKOTO COJEP)KaHHSA, B TOM
qrclie MyOIMYHO JelaTh KpaTKue COOOIEHUsl O pe3ysbTaTax MPOEeKTOB WM
y4eOHBIX HCCIIEIOBAaHUM, MpPU 3TOM I'PaMOTHO HCIIOJIb30BATh H3y4YEHHBIN



MOHSATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3EHTAIUEN;

OpU  BBINOJTHEHUH YYEOHBIX TPOEKTOB U MCCIEIOBAHUN paclpelesiTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU 3aJlayaMH,
CICIWTHh 3a BBINOJIHEHUEM IUIAHA JICMCTBUM, aJEKBAaTHO OLICHHUBATH
COOCTBEHHBIM  BKJAaJ B  JIEATCILHOCTh  TPYMINbBI,  BBICTPAWBATH
KOMMYHHKATUBHOE B3aUMOJICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIUX.

K xonny oOydenus B 8 kjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HbI€ TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHSIS DHEPrus, TEIUIOBOW JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUI 3apsifl, DJIEKTPUUYECKOE I10JIC, ITPOBOJHUKU U JTUBJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUIECKUN TOK, MATHUTHOE TI0JIE;

paznuyaTh SABJICHUS (TEIUIOBOE pACUIMpEHHE M CXaThe, Terulonepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAauyMBaHWE, KANWLISAPHBIE SBJICHMS, HCIIAPEHHUE,
KOHJIEHCAlUs, IUIaBJIEHUE, KpHUCTauIM3auus (OTBEpJEBaHUE), KHUIICHHE,
Teryonepeaaya (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), AIEKTpU3aLUs
TE€JI, B3aUMOJCUCTBUE 3apAAO0B, NEHUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBME MAarHWTOB, JCMCTBME MAarHUTHOIO TOJIA Ha
OPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HHIAYKLUHSA) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX AaHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh  MPOSIBJICHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpY)XalollleM MHpe, B TOM 4HCIe (U3MUECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSDKEHHUE U KAIIWJUISIPHBIC SIBICHHS B IPUPOJE, KPUCTAIUIBI
B mpupone, uznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH,
apeld morocoB, pojib MArHUTHOTO TOJIA JJIA JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, IPU STOM NEPEBOAUTD MPAKTUUECKYIO 3a7auy B yUeOHYIO, BBIICISTh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBICHUN;

ONMKCHIBATh M3YYEHHBbIE CBOMCTBA T€A W (U3UUECKHUE SIBICHUS, WCIONb3Ys
¢u3nueckrue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO
TEIUIOTHI, yJIeJIbHas TEINIOEMKOCTD BEIIECTBA, YAEIbHAS TEIJIOTA IUIABJICHUS,
yaenbHas TeIioTa napoodpazoBaHus, yeiabHas TEIUIOTa CrOpaHUs TOILINBA,
KOA(QPUIUEHT MOJE3HOTO AECUCTBUS TEIJIOBOW MAaIUHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/lyXa, JJIEKTPUYECKUHM 3apsj, CWIA TOKA, JJIEKTPUYECKOE



HaIpSOKEHUE, COINPOTHUBIIEHHE IPOBOJHMKA, YAECIbHOE CONPOTUBIICHUE
BEIIECTBa, pabOoTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKA), MPU OMUCAHUH
NpaBWIBLHO TPAKTOBAaTh (PU3WYECKUI CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUeHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DPU3UYECKYIO BEIMYMHY C JPYTUMH BEIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsI OCHOBHBIEC TIOJOXKEHUS MOJEKYISIPHO-KUHETHYECKON Teopuu
CTPOCHHUS BEIEeCTBa, MPUHLHUII CYNEPHO3UIMU ToJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsAja, 3akoH OMa Juisl y4acTKa LENu, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BBHIPAKECHUE;
OOBACHATh (PU3MYECKUE MPOLECChl U CBOMCTBAa TE€lI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYeCcKuX
oIaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (IM3MYECKUX SBIICHUI,
(u3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 JIEUCTBUSI, UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI,
CBA3BIBaIOIIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PEIEHUS
3a7a4u, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pelieHus,
POBOJUTH Pacu€Thl W CPABHUBATH IMOJYYCHHOE 3HA4YeHHE (HUINIECKOM
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU MOMOIIU
(U3HUECKUX METOJ0B, HCIOJIb3Yysl ONHCAHWE MCCIEI0BAaHUSA, BBIICIAThH
OPOBEPSAEMOE  MPEIIOJIIOKEHUE, OLEHUBATh MPABUIBHOCTh  IOPSJAKA
POBEJECHUS UCCIIEIOBAHUS, J€IaTh BHIBO/IbI;

MIPOBOJIUTH OTBITHI TT0 HAOTIOJECHUIO (DU3UIECKUX SBICHUN WU (PU3NUECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHMS, 3aBUCUMOCTb JaBJIECHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH MpOIlecca OCThIBAHUS M HArpeBaHUs MpU
M3JIyYEHHUH OT 1[BETA W3JIy4aroleil (IOrIoMaroleil) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHS BOJIBI OT TeMIEPaTyphbl KUJIKOCTH U TUIOLIAIU €€ MOBEPXHOCTH,
ANEKTpU3alusd Tel W B3aUMOJEWUCTBHE  DBJIEKTPUYECKUX  3apsiioB,
B3aMMOJICEUCTBHE MOCTOSIHHBIX MArHUTOB, BU3yalM3alldsd MarHUTHBIX MOJEH
NOCTOSIHHBIX MarHUTOB, IEUCTBHSI MArHUTHOTO MOJISl Ha POBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHNUTa, CBOMCTBA AJIEKTPOABUTATENS IOCTOSSHHOTO TOKA):
(GopMynupOBaTh MPOBEPSIEMBIE MPEANOIOKEHNUS, COOMpPATh YCTAaHOBKY H3
PENJIOKEHHOT0 000pY/I0BaHUs, OMUCHIBATh XOJ OMbITa U (POPMYyIHpPOBATH
BBIBOJIBL;



BBIIIOJIHATH NPSMbBIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEJIBHON BIAXXHOCTU
BO3/lyXd, CHJIbl TOKA, HANpsOHKEHUS C UCIHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThI
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COJIFOTHOM TOTPEITHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3NYECKON BEIUYUHBI OT
OpYyrod ¢  HCIOJb30BAHHEM  NPSMBIX  M3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBIIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIAX MONEPEYHOTO CEUEHUS
U YAEIBHOTO COMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HUAYIIETO
yepe3 IMPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHUKE, MCCIIEOBAHUE
MOCJIEIOBATEBHOIO W NApaJUyIeIbHOTO  COEIWHEHHH MPOBOJAHHUKOB):
IJIaHUPOBATH UCCIIEI0BAaHNE, COOMPATh YCTAHOBKY M BBINIOJHATh U3MEPEHUS,
clenysl TpPeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH B BHJI€ TaOJUI] U TpaduKOB, AeNaTh BBIBOJbI MO pe3yjbTaTaM
UCCJIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpeHUs:i (Qu3anyeckux BelnyuH (yIerabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJIHKKA, pad0Ta U MOIIHOCTh
ANEKTPUYECKOTO TOKA): IUIAaHUPOBATH U3MEPEHUS, coOupartpb
AKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIEAys NPEIJIOKEHHONM HWHCTPYKLHMH, U
BBIYMCIIATh 3HAYEHUE BEJIMUMHBI;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh  MPUHIUIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMNCTB C OMOPOIl Ha UX omucaHus (B TOM YHCIIE: CUCTEMaA
OTOIUJIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
OPENOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb ITOCTOSIHHOIO TOKA),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MUECKHX SIBICHUM U HEO0OXOIUMbIE
(du3ruecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHbBIC
MpUOOPHI 10 CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHUXPOMETP, THUIPOMETP, JABUIATE]Ib BHYTPEHHErO CrOpaHus,
AJNIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX Uenerd ¢
NOCJIEIOBATENbHBIM M TMapaIeIbHBIM COCAMHEHUEM S3JIEMEHTOB, pasziuyasi
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX IETIEH;

NPUBOIUTH MPUMEPHI (HAXOIUTh UH(DOPMAIINIO O IPUMEPaX) MPAKTUYECKOTO
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
obecrnieyeHuss 6€30MaCHOCTH MPU OOpaIEHUH C TPUOOPAMH U TEXHUYECKUMHU



YCTPOMCTBAMU, COXPAHEHUS 370POBbsl U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

e OCYIIECTBJIATH MOUCK MH(pOpMauu pusudeckoro cogepxkanus B UutepHere,
HAa OCHOBE HMEIONIMXCS 3HAHUM U MYyTEM CpPABHEHHS JOMOJIHUTEIbHBIX
HMCTOYHHUKOB BBIJCIATh WH(POPMAIHIO, KOTOpas SBISETCS MPOTHBOPEUNBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BAaTh TMPU BBINOJTHEHUU YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
TUTEPATYpy (PU3NYECKOTO CoAep KaHus, CIIPAaBOUYHBIE MaTE€pHAIbI, PECYPCHI
cetu HWuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTh COOCTBEHHBbIC IHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
0000mass wuHPOpMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (HU3UUYECKOTO
coJiepKaHusl, B TOM YHCJIE MyOJIUYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHOMN
WM HCCIIEIOBATEIILCKON JIESITENBHOCTH, IIPU 3TOM T'PAaMOTHO HCIOJIb30BATh
M3YYEHHBI TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

e TMpPU BBHINOJHEHUH YYEOHBIX TPOEKTOB U HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB  paclpeesiaTh O0O0S3aHHOCTH B TPYyMNIE B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJa4aMU, CJICAUTHh 3a BBIMOJHEHHEM IUIaHa JIEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKkBaTHO OIIGHMBAaTh COOCTBEHHBIM BKJIaa B
NEATEIbHOCTh TPYMIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xonmy oOydenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

e HCIOJIb30BAaTh TMOHSTHUS: CHUCTeMa OTCuéra, MarepualbHas TOYKa,
TPAeKTOpPUs, OTHOCUTEIHHOCTh MEXAHMYECKOTO JBIKEHUs, nedopmarus
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrpy3KH, IEHTP TKECTH, abCOIIOTHO TBEPIOE TEo,
HEHTP TSKECTH TBEPIOTO Tejla, PaBHOBECHE, MEXaHUYECKHE KOJICOaHHS U
BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKajia
AIIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh M JTaJbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUSI W TIOTJIONIEHUS, anb(da, 6era- U raMMa-u3JIydeHHs, U30TOIIbI,
siIEpHAsi DHEPTEeTUKA;

e paznauyaTh sBJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE TMPSMOJUHEUHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSMOJUHEHMHOE JBUXEHUE, CBOOOIHOE
MaJIecHUe TeJ, PABHOMEPHOE NBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBWXKEHHUE, KojeOaTelbHOEe IBIIKEHHE (3aTyxalolmue Hu
BBIHY>KJIEHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHHOE pPacHpOCTPaHEHHE, OTPAXKEHUE U MPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPa)XCHHE CBETA, pas3liokeHue Oenoro cBeTra B
CIEKTP U CJIOKEHHE CTIEKTPAIBHBIX IBETOB, AUCIIEPCHs CBETA, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOrO CIEKTpa H3Iy4YeHHUs) IO
OMHMCAHUID WX  XapaKTepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUC;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MUECKUX  SBICHUNA B
OKpyXaromeM Mupe (B TOM 4HCIe (PU3NUECKHE SBICHUS B TPHUPOJC:
NPWIUBBI U OTJIMBBI, JABWKEHUE TuIaHeT COJHEYHOM CHUCTEMbI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB  KMBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlYHAMH, 9XO0, IIBETA TEJ, ONTUICCKUE
SBICHWSI B TIPHUPOJE, OWoONOTHYECKOe  JICWCTBHE  BUIUMOTO,
yIbTPaUOIECTOBOTO W  PEHTICHOBCKOTO  M3JYYEHUH, €CTECTBEHHBIN
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, pPaJUOAKTHUBHOE W3IyUeHUE
IPUPOAHBIX MUHEPAJIOB, ICUCTBUE PAJMOAKTUBHBIX U3TYYCHUN HAa OPTaHU3M
YeJI0BEeKa), TPU OSTOM TEPEBOJUTH TMPAKTHYECKYIO0 3aJady B Y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUII;
OMKCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UUECKHUE SIBICHUS, HCIOIb3YS
dbu3nueckue BeTUYMHBI (CpPelHsIsi W MIHOBEHHasi CKOpPOCTb Tella TpHU
HEpPaBHOMEPHOM JBMIKEHUH, YCKOpPEHHWE, IepeMelleHrne, MyTh, YIoBas
CKOpPOCTb, CHJIa TPEHHUSA, CUJa YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOMHOTO TAJIEHHWsA, BEC TeNa, WMIIYJbC TeNa, WMIYJIbC CHIIBI,
MexXaHu4eckass padoTa ¥ MOIIHOCTh, IOTEHIMAJIbHAs DJHEPrusi Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUsl CHKATON
MIPY>KWHBI, KHHETUYECKasi DHEPT s, TIOJTHAS MEXaHW4YeCKasi DHEPTHUsl, TIEPHO/T
M YacToTa KoJICOAHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), MpU OMUCAHUU
NPaBWIBHO TPAKTOBAaTh (DU3WYECKUI CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUEHUS W €IUHUIBI (PU3WYECKUX BEJIMYMUH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUCCKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHUS U TPOIIECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHWs HHEPTUH, 3aKOH BCEMHPHOTO TSITOTEHUS,
PUHITUI CYTIEPIIO3UIINN CHUJI, TIPUHITUIT OTHOCUTEIbHOCTH [ anmes, 3aKOHBI
HproTOHA, 3aKOH COXpaHCHHS UMITYJIbCA, 3aKOHBI OTPAKCHUS U MTPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO W MAacCOBOTO YHCEN TPH SIACPHBIX
peaknmsX, MpU HDTOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aMHUCHIBATh €T0 MATEMATHIECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE TMPOILIECChl U CBOWMCTBA T, B TOM YHCIE€ U B
KOHTEKCTE CHUTyalluil MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISAThH



MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMUECKUX
IaroB ¢ OMOpod Ha 2-3 U3YYEeHHBIX CBOMCTBA (DU3MUYECKUX SIBICHUM,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1auu (ONMUparoluecss Ha CUCTeMy U3 2—3 ypaBHEHUM),
UCIIOJNIB3YS 3aKOHBI U (OPMYIIbI, CBSA3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHajiM3a yCIOBUS 33Jaud 3aMUCBhIBATh KPATKOE YCIOBUE, BBIABIATDH
HEJOCTAIOUINe WIM M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXONUMbIE Il pEelIeHUs, TMPOBOAUTH pPACU€Thl U  OLICHUBATh
PEATUCTUYHOCTD MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEJIMYUHBI,
pacrmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXKHO PEHIUTh TMpPH [OMOIIU
(GU3NYECKUX METOAOB, HCIONB3YSl OIHMCAHWE WCCIEIOBAHUS, BBIICIATD
OpOBEpsiIEMOE  TMPEANONOKEHHE, OLEHUBAaTh IPaBWIBHOCTh  HOpPSAIKa
IPOBEACHUS UCCIIE0BaHUS, 1€TaTh BbIBObl, MHTEPIIPETUPOBATH PE3YJIbTAThI
HaOJIIOJICHUI U OMBITOB;

MIPOBOAMTH OTBITHI IO HAOTIOACHHUIO (PU3UUECKUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
SHEPruM, 3aBHUCUMOCTh IEpHOoJa KOJeOAaHWN NPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a U KECTKOCTU NPYKUHBI M HE3aBHUCUMOCTb OT AMILTUTY/IbI
MaJIbIX KOJeOaHUi, MPSIMOJIMHEMHOE pacIpOCTpPaHEHHUE CBETa, Pa3jI0KEHUE
0enoro cBeTa B CHEKTP, M3YUCHHE CBOMCTB N300paKEHHS B TNIOCKOM 3€pKaJie
U CBOMCTB HM300pakeHUs MpeaMera B coOMparomie jauH3e, HaboJeHue
CIUIOIIHBIX U JTMHEHUYAThIX CIEKTPOB U3JIyUYEHHUsI): CAMOCTOSITEIbHO COOUPATH
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pYyI0BaHNS, ONTUCHIBATH XOJ] OIbITA U
€r0 pe3ynbTaThl, POPMYITHUPOBATH BHIBOIBL;

MPOBOANTH TP HEOOXOIMMOCTH CEpHUIO MPSMBIX HM3MEPEHUH, OMpeerss
CpelHee 3HaueHUWE u3MepseMoN BeNMMYMHBI  ((DOKYCHOE pacCTOsTHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MEpeHus
(M3MepuTeIpHOTO MPUOOopa);

NPOBOAUTH  HCCIEAOBAaHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHMH C
MCTIOJIb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCHUMOCTB IMyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM  JBMXKEHMHM 0O€3 HaudaJbHOW CKOpPOCTH, MepHoja
KoJie0aHUM MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpaXKCHHS CBETA OT yriia MaJleHUsl M yria MPeJOMIICHHS OT yria MaJcHHs):
IUTAHUPOBAaTh  WCCIIEIOBAaHWE, CaMOCTOSTEIbHO COOHMpaTh  YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DPM3MUECKUX BEITHMUNH
B BUJI€ TaOJIMIl U TpaUKOB, JeNIaTh BHIBOBI [0 PE3yJIbTaTaM MCCIICJOBAHMS;
MPOBOANTH KOCBEHHBIE U3MEPEHUS (PUBNUECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHME Tella TpPU PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHUE
CBOOOJHOTO TAACHUS, KECTKOCTh NPYXKHUHBI, KOIPPUIMEHT TpeHUs



CKOJIbKEHUSI, MEXaHW4yeckas pabdoTa M MOIIHOCTb, YacTOTa M MEPUOA
KoJe0aHui MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas CUja
coOuparoIiel JIMH3bI, pPaJlOaKTUBHBIM (OH): IUIAHUPOBATH W3MEPEHUS,
coOUpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIIEAys
NPEIJIOKEHHOW  MHCTPYKIUHM, BBIYUCIATH  3HAYCHHE  BEIMYUHBI U
aHAJIM3UPOBATH MOJYUYCHHBIE PE3YNIbTaThl ¢ YUYETOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHN;

coOIoAaTh NMpaBUJia TEXHUKKU OE30MacCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PU3UUECKHX MOJIEJICH:
MaTepuagbHas TOUKa, a0COIOTHO TBEPOE TENO, TOUCUHBI HCTOYHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas MOJEJb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpOMl Ha HX oOmnucaHus (B TOM YHUCIE:
CIUIOMETP, JATUYUKHU MOJIOKCHUS, PACCTOSTHUS M YCKOPEHHSI, paKkeTa, 3X0JIoT,
OUYKH, MEepUcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI,
JI03UMETp, Kamepa BuibcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUN 1 HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelIeHNN y4eOHO-IPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBbI JUIsl TOCTPOSHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTHh UH(OPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH IS
obecrieueHurs 0€30MaCHOCTHU MPU OOpaIleHUuH ¢ MPUOOPaMU M TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH Cpeae;

OCYIIECTBIISTH TOUCK MHpOpMAIuu GU3HIECKOTO coqiepkanus B IHTepHeTe,
CaMOCTOSITENTLHO ~ (OPMYIUPYsT TOWCKOBBIA  3aMpoC, HAXOIUTh MYyTH
OTpe/eNieHUus] JOCTOBEPHOCTH TMOJYyYEHHOM MH(POpMAMM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

MCTIONB30BaTh TMPH BBHITIOJTHEHUHM YUYEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO
TuTepaTypy (pU3MUEcKoro coaepiKaHus, CIPABOYHBIC MaTEpUaibl, PeCypCHI
cetu  HWHTepHer, BmameTh NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAIMU U3 HECKOJIBKMX MCTOYHHUKOB (DPU3MUYECKOTO COAEPIKAHMUS,
NyOIMYHO NPEICTABISATh PE3YyJbTaThl NMPOEKTHOW WIIM HCCIEN0BATEIbCKON



JNEATENBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapaTr Hu3y4aemoro pasnena (U3MKH W COMPOBOXKIATh BBICTYILJICHUE
pe3eHTaIuen ¢ yaéToM 0COOEHHOCTEH ayJuTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosn4yecrBo
Ne HaumenoBaHue pa3jiesioB u YACOR dyeKkTpoHHbIE (LM POBbLIE)
n/n TeM NMPOrpaMMbl B oOpa3oBaTe/ibHbIE pecypchbl
cero

Pa3nen 1. ®du3uka u eé posib B NO3HAHUHN OKPY:KAKOIIEro MUpa

1.1 dusnka - Hayka o IIpUpoe 2 bubmorexa LOK
' YK pHpoa https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 (6)) 2
HBHHCCKHE BEITMHHHBL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIN METOJ 2 bubnnorexka HOK
' MO3HAHUS https://m.eds00.ru/7f416194
Wroro mo paszneny 6

Pasnen 2. [lepBoHayanbHbIe CBeACHUS 0 CTPOCHNH BellleCTBA

bubmmoteka [IOK
21 CTpoeHHe BellecTsa . https://m.edso0.ru/7f416194
99 JIBr>KeHrEe U B3aMMOJICHCTBHE 9 bubmuorexa [JOK
' YaCTHI] BEIIeCTBa https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHUS 5 bubnuoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ielicTBHE TeJ
bu6nuoreka [IOK
3.1 MexaHieckoe ABIKEHHE 3 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2 14 4
3 HEPHILT, Maced, fIoTHOCTS https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.3 Cuia. B 14
A BIbL et https://m.edso0.ru/7f416194
Hroro mo pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 Hasnenue. Ilepenaua 3 bubnmoreka [JOK

JIaBJICHUS TBEPIBIMU TEJIAMH, https://m.edsoo.ru/7f416194



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

KUAKOCTSAMU U IrazaMu
bu6nmoreka [IOK
42 JaBieHre KAKoCTH > https://m.eds00.ru/7f416194
bu6nmoreka [IOK
43 ATvocheproe apierne 6 https://m.edso00.ru/7f416194
44 JelicTBHE KUJKOCTHU U Ta3a Ha 7 bubnnoreka HOK
' HOrPYXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [IOK
>1 Pabora u mowsoCT® 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hpocthie MeXaHH3MEI > https://m.eds00.ru/7f416194
bubnuorexa [JOK
. M 4
>3 CRATUHECRAT SHEprt https://m.edso00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOT'PAMME
8 KJIACC
KosauyecTBO
Ne HaumenoBanue pa3jaesioB YACOB DyiekTpoHHbIE (UG POBbIE)
n/n U TeM MPOrpamMMbl o0pa3oBaTejibHbIe pecypChbl
Bcero
Paznen 1. TensioBble siBJIeHUS
11 CrpoeHnue u cBOICTBa 7 bubnmnoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
12 Tenossie mpoueccer 21 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28

Paznen 2. DiiekTpuyeckue ¥ MArHUTHbIE SIBJICHUS

SHCKTpI/I“ICCKHC 3apsAbl.

2.1 3aps;KeHHBIE TeJIa U UX 7 bubnnorexa LIOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJIEHCTBUE
99 ITocrostHHBIN 20 bubnuotexa [JOK
' SJIEKTPUUYECKHIA TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE IBICHUS 6 bubmmorexa TIOK

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

54 DNeKTpOMarHuTHas 4 bubnmoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KVIACC

KoanuyecTtBo
Ne HaumenoBanue pa3jaesioB YACOB JuaexkTpoHHbIe (UU(pOBbHIE)
n/n H TeM NPOrpamMMbl o0pa3oBaTe/ibHbIE pecypchbl
Bceero
Paznen 1. Mexannueckue siBJCHHUSA
11 MexaHudeckoe IBMXCHUE U 10 bubmuoreka [JOK
' CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20
SAHMOACHETBHE TEl https://m.eds00.ru/7f41ada6
bubmuoreka [JOK
1.3 10
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40

Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KoJIeOaHus

2.2 Mexanuueckne BOJIHBL. 3BYK

Hroro no pasneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DNEeKTPOMarHuTHOE MOJIE U 6 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 6
Pa3nen 4. CBeroBble AIBJICHUS
3aKoHBI pacpOCTPaHEHUS bubnuotexa [JOK
4.1 6
CBeTa https://m.edsoo.ru/7f41a4a6
4.9 JIvH3BI 1 oNITHYECKHE 5 bubmuoreka [JOK
' prOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Genoro ceeta B 3 but6mmorexa [IOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3nen 5. KBanToBBIC SIBJICHUSA
5.1 Hcnyckanue v norjiouieHue 4 bubmuorexa [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoetiie aToMHOro s1pa 0 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 bubnmoreka [JOK
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Hroro no pasneny 17

Paszneu 6. [loBTOpUTEIbHO-00001IAK0IIMIA MOAYJIb

[ToBTropenue u 00o0IIEHNE

6.1 colepIKaHuUs Kypca (pH3HKH 9 bubarnorexa [JOK
| P P https://m.edsoo.ru/7f41a4a6
3a 7-9 xiacc
Hroro no paszneny 9

OBILIEE KOJIMYECTBO YACOB
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