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IMosicuuTeILHAS 3aNIMCKA

Pabouast mporpamma no ¢usuke st 7-9 kiraccoB pazpaboTaHa Ha OCHOBE:
- denepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00Iero 00pa3oBaHus,
YTBEPKJACHHOTO mpukazoM Munmnpocssmenuss Poccum ot 31.05.21 Ne 287 «OO0 yTBepkaeHUH
denepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTeNbHOIO CTAaHIApPTa OCHOBHOTO 0O0IIero oOpazoBaHUs
(3apeructpupoBanroro 8 Muntocte Poccun 05.07.2021 Ne 64101);
- OCHOBHOM 00pa30BaTEeIbHOM MPOTpaMMbl OCHOBHOTO o601miero oopaszoBanus MBOY COII Ne 22,
YTBEPKJACHHOU Mpuka3zom aupekropa ot 29.08.2022 Ne 81-x;
- IPUMEPHON 00pa30BaTEIHLHON MIPOrPaMMBI 10 yueOHOMY npeameTy Pusuka. ba3oBwiii ypoBeHs (st 7-9
KJIacCOB  00pa30BaTeNIbHBIX OpraHu3aluii), OJOOpPEeHHON pemieHueM QenepaibHOro ydebHo —
METOJIMYECKOT0 O0bEeIMHEHHUs M0 o0IIeMy 00pa30BaHUIO MHCTUTYTa CTPATETHH PAa3BUTHS 00pa3oBaHUS
(mporoxon 3/21 ot 27.09.2021);
- YueOnuku: «®Pusuka. 7 kimaccey. [lepsimkun A. B., Ipoda, M.,2019r;
«Dusuka. 8 knacey. [lepeimikun A. B., [Ipoda, M., 2019r; «Dusuka. 9 knace». [leppimkun A.B., I'yTHUK
E.M., «/Ipoda», M., 2019r
- ¢ yueroMm paboueir mporpammbl BocmuTanuss MbOY COII Ne 22, yTBepKIEHHOW MPHUKa30M
mupekropa ot 29.08.2022 Ne 81-x.

Conepxanue IIporpammsel HampaBieHO Ha (QOpMHUpPOBAHHE ECTECTBEHHO-HAYUYHOU
TPAaMOTHOCTH YYAIIUXCS M OPTaHU3AIUI0 W3ydeHHs (PU3UKU Ha JIeSITEIbHOCTHON OCHOBe. B
HEl YYHUTBHIBAIOTCA BO3MOXKHOCTHU IipeaMmera B peanuzanuu TpeboBanuii PI'OC OO0O k
IUITAHUPYEMBIM JIMYHOCTHBIM W METAIlPEJIMETHBIM pe3yJibTaTaM OOydYeHHUs, a TaKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO
obtiero oOpa3oBaHuUs

B Tlporpamme omnpenenstoTcsi OCHOBHBIE 1€ WU3y4eHHs (U3HUKH Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs, IUIAHUPYEMbIE PE3yJbTAaThl OCBOEHHS Kypca (U3HKUA: JUYHOCTHBIE,
MeTarpeMeTHBIE, peJIMEeTHbIE (Ha 6a30BOM ypPOBHE)

OO0mas xapakrepucruka y4e0HOro mpeamera «Pusuka»

Kypc ¢usukn — cucreMooOpa3yomuii Uisi €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (pr3nueckue 3aKoHBI JeXaT B OCHOBE MPOLIECCOB U SBJICHUN, M3yyaeMbIX XHUMHEH,
Ouonorueit, actpoHoMHel U (Qu3nyeckoil reorpaduein. dusuka — 3TO MPEAMET, KOTOPBI He
TOJIBKO BHOCHUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpPA, HO U IPENOCTABISAECT
HauOoJsiee siICHble 00pa3lbl MPUMEHEHUsT HAy4YHOTO METOJla IMO3HaHWsS, T € CIoco0a IMOIydeHUs
JIOCTOBEPHBIX 3HaHMIM o mupe. Hakonen, ¢pu3nka — 3TO ImpeaAMET, KOTOPBIM Hapsay ¢ APYyrUMHU
€CTECTBEHHO-HAyYHBIMU  TpeIMeTaMHU JOJDKEH JaTh  IIKOJbHUKAM  MpeAcTaBlieHue o0
YBIIEKATEJIbHOCTH HAYYHOI'O MCCJIEAOBAHUSA M PAJOCTH CAMOCTOSITEIBHOTO OTKPBITUS HOBOIO
3HaHUS

OpHa w3 T7IaBHBIX 3a7a4 (U3UYECKOro 0Opa3oBaHUs B CTPYKType oOIIero oopa3zoBaHUs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl OOydaroluXxcsi, KOTOpble B JajibHEHIIeM OyIyT 3aHsIThl B CaMbIX pPa3HOOOpPa3HBIX
cepax mearenpHOCcTH. HO HEe MeHee BaKHOU 3amadell sIBISETCS BBISIBJICHHE U MOATOTOBKA
TaJaHTJIMBBIX MOJOJBIX JIIOJAEN Uil TPOAOJDKEHHs 0O0pa3oBaHUsT U JalibHEHIIen
Mpo¢heCCUOHAIIBHOMN JIeATeIbHOCTU B 00JIACTU €CTECTBEHHO-HAYUHBIX MCCIIEIOBAHUN U CO31aHUU
HOBBIX TexHoJIorui. CorjacHO ONPUHSITOMY B MEXJIYHapOJHOM COOOIIECTBE OIPEEIICHUIO,
«EcTtecTBeHHO-Hay4yHass TPaMOTHOCTb — 3TO CHOCOOHOCTH YeNOBEKa 3aHUMaTh AKTHUBHYIO
rPaXXJIaHCKYIO0 MO3UIUIO MO OOIIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMHM, M €ro TOTOBHOCTb HHTEPECOBATbCA €CTECTBEHHO-HAy4YHbIMH wuaesiMU. HayuHo
rPaMOTHBIN YEJIOBEK CTPEMHUTCS y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCY’KJEHMHU IpOOJIeM,
OTHOCSIIIIUXCSI K €CTECTBEHHBIM HAayKaM M TEXHOJIOTHUSIM, YTO TPEeOyeT OT HEro CIeIyIOIINX
KOMIIETEHTHOCTEM:

—Hay4HO OOBSICHATH SABJICHUS,
—OIICHUBAaTh U TOHUMATh OCOOCHHOCTH HAay4YHOI'O MCCIEAOBaHUS,



—MWHTEPIPETUPOBATh JaHHBIE M HCHOJb30BaTh HAyYHBIC JOKa3aTEIbCTBA [JIs1 MOJIYyYCHUS
BBIBOJIOB»

N3yuenne ¢U3MKH CIIOCOOHO BHECTH pEIIAOMIUA BKJIAL B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU

rpaMoTHOCTH oOy4Jarormmuxcsi. Komnerennnu EHI

1. Hayunoe 00BsICHEHHE SIBIICHUH, BKJTIOYAs: pUMEHEHHE €CTeCTBEHHOHAYYHBIX

3HAaHUI I 00BACHEHUS BJICHUIN; HCIIOJIb30BaHHUE U CO3AAHNE00BICHUTEIBHBIX MOJIENEH; | JIp.

2. [lonnmaHnne  OCHOBHBIX  OCOOEHHOCTEHECTECTBEHHOHAYYHOTO  MCCIICOBAHUS,  BKIIOYAs:

pacriozHaBaHue ¥ (HOpMyIUpOBaHKE LIEIUIAHHOTO UCCIIEA0BAHMS; BBIJIBUKECHUE OOBSICHUTENIbHBIX

TUNOTE3 U TPEAJIOKEHHE CHOCOOOB WX  IMPOBEPKH; IPEIUIOKEHUE UM OIIEHKA CIIOCOOOBHAYYHOTO

HCCIIEIOBAaHMsI JAaHHOT'O BOIIPOCA.

3. Nutepnperanus JIAaHHBIX u HCIIOJIb30BaHUEHAYYHBIX JI0KA3aTeIbCTB JUIS
IIOJIy4YE€HUS BBIBOJIOB, BKIIIOYAS: aHainus, MHTEPIIPETALINIO JTAHHBIX
Y TIOJTyY€HUE COOTBETCTBYIOIINX BBIBOIOB;IIPE0Opa3OBaHUE OTHOM (HOPMBI MPECTaBICHUS

JAHHBIX B APYTYIO;U JP.

Henu u 3aga4u u3yvyeHusi yueGHoro npeamera «@u3uka»

Ilenn wu3yudeHuss (U3MKUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl OIPEIESICHbl B
Konnenuuu npernonaBanusi yueoHoro mnpeamera «Pusrka» B 00pa3oBaTelIbHbIX OpraHU3alusax
Poccuiickoit ®enepanuu, peaau3ylOIIMX OCHOBHBIE 00II€00pa3oBaTeIbHbIE MPOrpaMMBI,
yTBep)KaA€HHOU pemeHueMm Koiutermm MuHucrepcerBa npocsenieHus Poccuiickonn ®enepanun,
npotokoi oT 3 nekadps 2019 r Ne [1K-4BH.

Lenn nzydyenust GU3UKU:

—TIpuoOpeTeHUe UHTEPEca U CTPEMIICHUS] OOYYalOIIMXCsl K HAYYHOMY H3YUYEHHIO MPHUPOJIBI,
pa3BUTHE UX HMHTEJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

—pa3BUTHE NPEACTABICHUN O HAyYHOM METOJEe MO3HAaHUS U (POPMUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOUIEHHUS K OKPY>KaIOIIUM SIBJICHUSIM;

—OopMUpOBaHUE HAyYHOIO MHPOBO33PEHHMsI KakK pe3ysbTaTa H3y4YEeHHUsT OCHOB CTPOEHHUS
MaTtepuu U PyHIaMEHTAITBHBIX 3aKOHOB (DHU3HUKU;

—hopMupoBaHUE MPEACTABICHUN O poiau (U3UKHU JUIs Pa3BUTHS JAPYTHX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH;

—pa3BUTHE MpPEICTABICHUNH O BO3MOXHBIX cepax Oyaymied npodeccHOHATbHON J1eATeIbHOCTH,
CBSI3aHHOM € (PM3UKOI, MOATOTOBKA K JaJIbHENIIEMY 00y4YEHHUIO B 3TOM HalpaBJICHUHU.
JocTmxenue STUX Ieleil Ha YpOBHE OCHOBHOro oOIlero oOpa3oBaHUs oOecneunBaeTcs
pElLIeHUEM CIEYIOINX 3aaY.

—IpUOOpETeHNEe 3HAHUI O JAUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXaHUYECKHUX, TEeIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—IIpUOOpETEeHNE yMEHUN OINMCHIBATh U OOBACHATH (PU3NUECKHE SBJICHUS C HCHOJIb30BaHUEM
MOJIyYE€HHbIX 3HAHU;

—OCBOEHHE METOJIOB PEIICHUs] MPOCTEUIINX PACUETHBIX 3aJ1ad C UCHOJIb30BaHUEM (PU3HMYSCKUX
MojeJiel, TBOPUECKHX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHMI HaOMIONaTh MPUPOJIHBIEC SBJIECHUS W BBINOJHATH OIBITHI, Ja0OpaTOpHBIE
paboThI U AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTENBHBIX IPHUOOPOB;

—oOCBOeHHE NpUEMOB paboTel ¢ uHPopManueil (Quznueckoro coAepKaHus, BKIIOYas
HH(OpPMAIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3MKU; aHAIU3 U KPUTUYECKOE OICHHWBAHUE
nH(pOpMAITUH;

—3HAaKOMCTBO €O cdepamMu TpoPeCcCCHOHATBLHON JeSITEeTbHOCTH, CBS3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH T€XHOJIOTHUSIMH, OCHOBAHHBIMU Ha TOCTHKEHUAX (PU3NYECKON HAYKH.

MecTto npeamera B yueOHOM IJIaHe.
B coorBerctBun ¢ ®I'OC OOO ¢usmka siBisieTcss 00s3aTEIBHBIM MPEIMETOM Ha YPOBHE

OCHOBHOTr0 o0miero obpaszoBanus. [laHHas mporpamMma mpeaycMaTpuBacT H3ydeHHWE (HU3MKU Ha
0a3o0BOM ypoBHE B 00BEMe 238 u 3a Tpu roma oOydeHHs mo 2 4 B HeJeno B 7 U 8 Kjaccax u



no 3 u B Heznenmo B 9 kiacce. B TemaTrnueckoMm IIaHUPOBAHUU ISl 7 M 8 KIJIAaCCOB IPEANOJIaraeTcs
pe3epB BpeMeHHU,a B 9 KJ1acce — MOBTOPHUTEIHHO-0000IAIOIINN MOTYIb.

[Ipenmer KomnuecTBo yueOHBIX 4acoB
B HEJIEIIO 7 xnacc 8 kimacc | 9 knacc 7 —9 knacc
®dusnka 24 (7-8 xiacchl) 68 68 102 238
34 (9 kacc)
KoHTtposbHBIC pabOTHI 4 4 5 13

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 kaacc (68 4, 2 4 B He1e10)

Du3uKa 4 eé poJib B IO3HAHUM OKPY:Kal0Iero mupa (64)

®dusuka — Hayka o npupoae. SBnenus npuponasl. OU3NUECKHUE SABJICHUSA: MEXaHUYECKHE,
menjyoeuvle, 21eKmpuiecKue, MazHUmHbvle, C8emosvle, 36YKO8ble.

Quszuueckue egenuyumnsvl Hzmepenue usuueckux eenuuur. Dusuyeckue nNpudOpbI.
Tocpewnocms usmepenuti. MexxayHapoJiHasi cucTeMa €qUHULL.

Kak ¢usuka u npyrue ecTecTBEeHHbIE HAYKH U3YyYaroT IpUpoay. EcTecTBeHHO-HAYyYHBII METOA
MO3HAHMS: HAOII0IeHUE, TOCTAHOBKAa HAYYHOT'0 BOMPOCA, BBIABUKEHHE TUMOTE3, YKCIIEPUMEHT
10 TIPOBEPKE TUNOTE3, OOBICHEHNE HaOII0gaeMoro siBieHus. Onrcanue Gu3ndecKux siBJICHUN
C NOMOIIBIO MOJIEJIECH.

Jlabopamopmnwvie padomoi.

1. Onpenenenue eHbI JEJICHUS HIKAIBI U3MEPUTEILHOrO Ipudopa.

2. OnpenienieHne pa3MepoB MaJbIX TEN.
Jlabopamopnwvie onvimol.

1. 3mepeHnue paccTOSIHUM.

2. U3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tena.

3.U3mepeHue TeMmmepaTypbl IIpU MOMOIIM >KHJKOCTHOIO TEpMOMETpa M JaTuyuKa

TeMIIepaTyphl.

IlepBoHa4ya/ibHbIE CBeIeHHS O CTPOEHUM BemecTBa (S4)

CTpoeHHe BeIIeCTBA: aTOMBI W MOJIEKYJbl, WX pa3Mepbl. OTBITHI, JOKa3bIBAIOIINEC
JHUCKPETHOE CTPOEHUE BEIIECTBA.

JBmxkenne dactuin BemecTBa. CBs3b CKOPOCTH JBHIKCHHS YacTHUI] C TeMITEpPaTypo.
BbpoynoBckoe aBmkenue, auddys3us. BzanMonelcTBHe 4YacTHIl BEIIECTBA: MNPUTSIKEHUE U
OTTAJTKUBAaHHUE.

ArperaTHbIe  COCTOSIHHSI ~ BEIIECTBAa: CTPOEHHE Ta30B, IKHUAKOCTEH U  TBEPABIX
(kpuCTATMYECKHX) TeJl. B3aMOCBSI3h MEXIy CBOWCTBAMH BEIISCTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Jlabopamopuwvie pabomeot.

3. OneHka nuaMeTpa aToMa METOJIOM PSi0B (C UcTiob30BaHUeM (otorpaduii).

Jlabopamopnuvie onvimeot.

4. OnpITHl O HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

5. OnbITEI O OOHAPYKESHUIO JCHCTBHS CHJT MOJICKYJISIPHOTO TIPUTSI)KCHHS.

JIBu:keHune u B3aumojaeicTtBue e (214)

Mexanuueckoe ABuxeHue. PaBHomepHoe 1 HepaBHOMEpHOeE JABHKeHue. CkopocTb. CpenHsis
CKOPOCTH TIPHU HEPABHOMEPHOM ABIKEHHUHU. Pacu€T myTu u BpeMEHU ABHIKCHUSI.

SIBnenne wuHepnuu. 3aKOH WHEpUMHU. B3aumonaencTBue Tel KakKk NOpPUYMHA HW3MEHEHUS
CKOPOCTU JBHKEHUsI Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocTh BemiectBa. CBsA3b
TUIOTHOCTH C KOJTUYECTBOM MOJIEKYJI B €AUHHIIE 00hEMA BelIecTBa.

Cuna Kak XxapakTepucThka B3aumojieictBus Tei. Cuiia ynpyroctsd u 3akoH ['yka.
H3mepenre cuiabl ¢ MOMOIIBIO AUHAMOMETpa. SIBIIGHWE TATOTCHUS W cuia Tsoxectu. Cuia
TSIOXKCCTHU Ha I[pyFI/IX IJIaHCTax. Bec TCIJIA. HeBCCOMOCTb. CJ'IO)KCHI/IC CHJI, HaHpaBHeHHBIX 10



onHOM mpsMoii. PaBHoaelcTByronas cuil. Cusna tpeHus. TpeHue CKONIbXEHHUSI U TPEHHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Koumponvnaa pavooma Nel no meme «Mexanuueckoe osurxcenue. Ilnomnocme eeuiecmea
Jlabopamopnsie padoomui
4.0npeneneHue IIOTHOCTA TBEPAOTO Tea.
5.0mbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (AedopMaruu) TMPYyXKUHBI OT
IIPUJIOKEHHOMN CUJIBI.
6.0O0bIThI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPCHUS CKOJIBXCHUS OT Beca Tela |
XapakTepa COMPUKACAIOIIMNXCSl IOBEPXHOCTEM.
Jlabopamopnwvie onvimot.
6. OnpeneneHue CKOPOCTH PABHOMEPHOI'O JBUKEHUS (IIapUKa B JKMJKOCTH, MOJIEIH 3JIEKTPUUYECKOIO
ABTOMOOWJIA U T. 11.).
7. OnpeneneHue cpeiHell CKOPOCTH CKOJIbKEHNS OpyCcKa WM LIapuKa 10 HAKJIOHHOW IJIOCKOCTH.

JdaByienne TBEPABIX TeJl, )KUAKOCTENH M ra3oB (214)

JaBnenne. CriocoObl yYMEHBUICHUS W yBEIMYCHUs AaBieHus. [laBienwe raza. 3aBHCUMOCTH
JaBJIeHUs raza oT 06béMa, Temnepatypsl. [lepenava naBnenuss TBEPABIMU TEIaMU, XKUIKOCTSIMU
u razamu. 3akoH [lackans. IlHeBMaTnueckue mMammHbl. 3aBUCHMOCTD JAaBIICHUS KUIKOCTH OT
rnyounsl. ['mnpocratudeckuii  napagokc. CoobOmaromuecs: cocyasl. ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpUUMHBI CymIECTBOBAaHHMS BO3IYLIHOM
obonouku 3emnu. OnbiT Toppuuemiun. M3mepenue arMocdepHOro naBieHHs. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJIEHUS OT BBICOTHI Haa ypoBHeM wMops. Ilpubopelr s wu3MepeHHs
aTMOC(hEpHOTO JaBJICHUS.

JlelicTBUE KUJIKOCTH U Ta3a Ha IMOTPYKEHHOE B HUX Teyio. BriTaskuBaromas (apxumeaona)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnaBanue.

Konmponvnaa paboma Ne2 no meme «Cunwit 6 npupooe. /lag1enue meepovix meny»

Konmponsnaa paboma Ne3 no meme «/lagnenue 6 scuokocmu u 2aze. 3akon Apxumeoa»

Jlabopamopnvie padbomuot

7. OnpeneneHye BHITAJIKUBAIOIIEH CUJIIBIL, IEHCTBYIOIIEH Ha TEJI0, MOrpyKEHHOE B )KUIKOCTD.
Jlabopamopnvie onvimoi.

8. HMccnenoBanne 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOW B JKUJIKOCTh YaCTH
TeJla U IIPOBEPKAa HE3aBHCHMOCTH BBITAJKHUBAIOIIEH CHUIbI, JIEHCTBYIOLIEH Ha TEJIO B
JKMJIKOCTH, OT Macchl Teja.

9. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TeIo B
YKUJIKOCTH, OT 00BbEMA NOTPYKEHHOHN B )KUJKOCTh YAaCTH Te€Jla U OT MJIIOTHOCTHU KUJIKOCTH.

YueOHBbIil OPOEKT MO0 JIAHHOMY pa3eiy.

Padora u MmomHoCcTh. JHeprus (154)

Mexanunueckast pabora. MOIIIHOCTb.

[Ipocthie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IMJIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[Ipumenenue mpaBuiaa paBHOBECHs pblyara K OJOKY. «3oiioToe mpaBuiio» mexaHuku. KIT/]
MPOCTBIX MEXaHU3MOB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexanuueckas sHeprusi. KuHerudeckass 1 nmoreHuuaibHast sHeprus. [Ipespaienue ogHoro
BH/1a MEXAaHUYECKOMN YHEPTUHU B APYroi. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

Konmpononaa paooma Ned no meme «Pavoma u mowipocme. KII/[ npocmoix mexanuzmoe»
Jlabopamopnsie padoomui
8.UccnenoBanue yciaoBUN paBHOBECHS pblyara.
9.1U3mepenne KII/I HakTOHHOM TUIOCKOCTH.
Jlabopamopuuvie onvimboi.
10.0npenenenre paboOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM JBHKEHUM Teja MO TOPU30HTAIBHOMN
ITOBEPXHOCTH.
11.M3yueHue 3aKkoHa COXPAaHEHUSI MEXAaHUYECKOH SHEPTUH.



8 kiacc (68 4, 2 u B Hee110)

TensioBble siBJieHus (294)

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHUS BellecTBa. Macca u
pa3Mepbl aTOMOB H  MOJIeKyJd. OTBITBI, TIOATBEPIKIAIONIMEC OCHOBHBIC  ITOJIOXKCHUSI
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Moaenu TBEPIAOTO, KUIAKOTO M Tra3000pa3HOTO COCTOSIHHN BeliecTBa. Kpucraiumdeckue u
amopdHubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUNW MOJICKYJISIPHO-KUHETUYEeCKOW Teopuu. CMauyWBaHUE WU KaNWUISIPHBIC SIBIICHUS.
TeruioBoe pacimpeHue U C)KaTue
Temneparypa. CBsi3b TEMIIEPATypPbl CO CKOPOCTHIO TEILIOBOTO ABUKEHUS YaCTHII.

BuyTtpennsisi sHeprus. CnocoObl H3MEHEHHsI BHYTPEHHEH OJHEpruu: Teruionepenadya u
coBeplleHue padoThel. Buasl Tennonepenayn: TEMIONPOBOJHOCTh, KOHBEKIINS, U3TyUYECHHUE.
KomuuectBo TemmoTel. VYaenbHas TEMJIOEMKOCTh BemlecTBa. TemimooOMEeH U TemIoBOe
paBHOBecHE. YpaBHEHHE TEIIOBOTO OanaHca. [ImaBieHre © OTBEpAEBaHHE KPHUCTATUTMYECKUX
BelIeCTB. YAenbHas Teruiora IuiaBieHus. llapooOpa3zoBanue u KoHuaeHcauus. Mcmapenue.
Kunenne. VYnpenpHast Ttermiora napooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIICHUS OT
aTMOC(epHOro JTaBJICHHUSI.
BunaxkxHocTs Bo3nyxa.
DHeprus TOIJIMBA. Y AelIbHas TENJI0Ta CrOPaHUs.
[Ipyauuner pabGotbl TemsoBbix aBurareneil. KIIJ TteruioBoro asurarens. TemnsioBbie
JIBUTATENIM U 3allMTa OKPYKAIOLIEH Cpeibl.
3aKOH COXpaHEHHUsI M MPEBPAIECHUS] YHEPIMU B TEIUIOBBIX MpoOlieccax.
Konumponvnaa paooma Nel no meme «Tennoevie agnenusn
Konumponvnaa pavoma Ne2 no meme «HM3menenue azpecamuplx cocmoanuil 6eusecmear
Jlabopamopnvie padbomuot
1. UccnenoBaHue sIBJICHUS TEINIOOOMEHA MPU CMELIMBAHUU XOJIOJTHOM U Topsiuei BOJIbI.
2. OnpeneneHue yaAelbHOM TEMIOEMKOCTH BEIlECTBA.
3. Ompenenenne yAeIbHON TEIIOTHI TUIABICHUS JIb/A.
4. OnpeneneHre OTHOCUTEIBHON BIAXXHOCTH BO3/yXa.
Jlabopamopnvie onvimoi.
1. OnpIThI 110 OOHAPY>KEHUIO AEUCTBUSI CUJI MOJICKYJISIPHOTO MPUTSI>)KEHUS.
2. OMBITHI TIO0 BRIPAIIMBAHUIO KPUCTAIIIOB MOBAPEHHOM COJIM MJIM caxapa.
3. OnbITEI O HAOJIOJIEHUIO TEMJIOBOTO PACHIUPEHUS T'a30B, KUIAKOCTEH U TBEPABIX TEI.
4. OnbIThl, TE€MOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIEHHUS BO3JyXaOT €ro o0béMa W HarpeBaHUs
WM OXJIaXICHUS.

JJIeKTPUYeCKHEe U MATHUTHBIE siBJIeHUs (394)

Onekrtpuszanusa Tenl. J[Ba poja SIEKTpUYECKUX 3apsioB. B3anmMomeincTBue 3apsyK€HHBIX Tel.
3akoH Kynona (3aBUCHMOCTb CUJIbI B3aUMOACUCTBUS 3apsIKEHHBIX TEJI OT BEJIMYUHBI 3apsiioB U
pacCTOsTHUSI MEXK1y TEJIaMu).

OnekTpuueckoe mnojsie. Hanpspk€HHOCTh aiekTpuyeckoro mnossi. IlpuHnmn cynepno3unyun
AIIEKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »siaexkTpuyeckux 3apsaoB. ODJIEMEHTAapHbIM »3jekTpuueckuil 3apsia. CrtpoeHue
aroMa. [TpoBOIHUKM ¥ JUINEKTPUKHU. 3aKOH COXPAHEHUSI DIIEKTPUYECKOTO 3apsaa.

OJEKTpUYECKUH TOK. YCJIOBHS CYyLIECTBOBAHMS DJIEKTPUYECKOTO ToKa. McrouHuku
IIOCTOSIHHOTO TOKa. JIefCTBUS AJIEKTPUYECKOTO TOKa (TEMIOBOE, XUMHYECKOE, MAarHUTHOE).
OJIEKTPUYECKUN TOKB KUIAKOCTSX M ra3ax.

Onektpuueckas nenb. Cuia Toka. OJeKTpudeckoe HampsbkeHue. CoIpOoTHBIICHUE
IIPOBOJHMKA. YJEIbHOE CONPOTHBIEHME BellecTBa. 3akoH OmMa i ydacTKa IeNu.
ITocnenoBarenpHOE U TapaAIIEIIBHOE COEIMHEHUE TPOBOJHUKOB.

PabGoTa 1 MOIITHOCTH AJEKTPUIECKOTO TOKa. 3akoH J[koyis— JleHna. DIeKkTpuiecKue nemnu
U MOTPeOUTENH AIIEKTPUUECKON dHepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocrosiHHbIE MarHuThl. B3anMoJeliCTBME NOCTOSIHHBIX MAarHUTOB. MarHutHOe nosje. MarHuTHoe
noJsie 3eMJIM U €ro 3HaYCHHUE TS )KU3HHU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE mojie 3JIEKTPUYECKOTO



TOKa. IIprMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOIO IOJII Ha IPOBOJHUK C
TOKOM. ODJIEKTPOABUIATENIb IOCTOSTHHOIO TOKa. MCronp30BaHuE 3JIEKTPOABUTATENCH B TEXHHYECKHX
YCTPOUCTBAaxX ¥ Ha TPAHCIIOPTE.

OneiTel @apanes. SBiaeHue  3JIEKTpoMarHuTHOM  wHAyKuuW. IlpaBuno  JleHua.
Onekrporereparop. CrocoObl TOTYYECHUS JIEKTPUYECKONW DHEpPruu. IDJIEKTPOCTAHIIMM Ha
BO30OHOBIISIEMBIX UCTOUYHUKAX SHEPTUMU.

Konmponwvnuaa pavoma Ne3 no meme «3akon Oma ona ywacmka yenu. Coeournenus npoeooHUKO08.»
Koumponvnaa paooma Ned no meme «Paboma u mowgpocmy 31eKmpuuecko2o moka. 3akon /reoyna —
Jlenya. Maznummnboie seienusn»

Jlabopamopnuvie pabomuot
5. COopka u mpoBepka padOThl AIESKTPUUSCKON IENU MOCTOSHHOTO TOKA.
6. IlpoBepka mpaBuWiia CIIOKSHHUS HANPSHKCHUW TMPH MOCICIOBATEIBHOM COCIUHEHUH JIBYX
pPE3HUCTOPOB.
7. I3MepeHue 1 peryJInpoBaHue CUIIbI TOKa.
8. HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PpPEe3UCTOp, OT COMPOTHUBIICHHS
pEe3UCTOpa U HANPSDKCHUS HA PE3UCTOPE.
9. Omnpenenenne pabOThl NEKTPUUECKOTO TOKA, HIYIIETO Yepe3 pe3ucrop. OmpenerncHue
MOIITHOCTH DJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha pE3UCTOPE.
10. U3ydeHne nelcTBUSI MArHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
11. KoHcTpyupoBaHue W W3ydeHHE pPaOOThI AJICKTPOJBUTATEIIS.
Jlabopamopnuvie onvimoL.
5. OnbBITHI TI0 HAOIIOACHUIO JIICKTPU3ALIMH TSI UHAYKIIMEH U TPUCONPUKOCHOBEHUH.
6. OHI)ITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDb J3JICKTPHYCCKOI'O COIMPOTUBIICHHUA IMPOBOJHHKA OT
€ro JUTMHBI, IUIOIIAIU TONIEPEYHOT0 CEUCHUS H MaTepHaia.
7. ITpoBepka npaBuita JUIsi CHIIBI TOKA MPH NapajuIeIbHOM COSTMHEHHH PE3UCTOPOB.
8. Onpenenenue KI1/] HarpeBaTets.
9. UccnenoBanue NeiCTBUS SJIIEKTPHUYECKOTO TOKA HA MarHUTHYIO CTPEIKY.
10. HccnemoBaHWe MarHUTHOTO B3aUMOJEWCTBHS  IIOCTOSIHHBIX ~MarHuToB. M3ydeHwue
MAarduTHOT'O ITOJIA MOCTOAHHBIX MAarHUTOB ITPpU UX O6’I)€)II/IHCHI/II/I " pa3sacICHUU.
11. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJIEHCTBUSI KaTylIKU C TOKOM M
MarHHWTa OT CHJIBI TOKA U HaIIPAaBJICHUS TOKA B KaTYIIIKE.
12. OnwITHl TI0 HCCICAOBAHUIO SIBICHHS DJIEKTPOMAarHUTHON WHIYKIIMH: MCCIIEIOBAaHHUE
HU3MEHEHUN 3HAUCHUS U HaIpaBJICHUA MHAYKIHWOHHOT'O TOKaA.

YueOHblii OPOEKT M0 JIAHHOMY pas3eiy.

9 kaacc (102 4, 3 4 B Hee110)

Mexanuyeckue siBjienusi (404)

Mexanndyeckoe nABmkeHHe. MarepuanbHas Touka. Cucrema otrcu€érta. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JIBWKECHUs. PaBHOMepHOe  INpsiMOJIMHEWHOe  ABHKeHue. HepaBHoMepHOe
NpsIMOJIMHEWHOE JABHKeHue. CpenaHsii W MIHOBEHHasi CKOPOCTh Tejla IIPU HEPaBHOMEPHOM
JIBU)KEHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonnHelHoe aBukeHue. CBoOoaHoe mazeHue. OnbITh
lNanunes.

PaBHOMepHOE BH)KeHUE MO OKpykHOCTH. [lepuon u yactota obpamenus. JInneitnas u yriosas
ckopocTH. LleHTpocTpemMuTenbHOEe yCKOPEHHUE.

IlepBeiii 3akoH HprotoHa. Bropol 3akoH Herorona. Tperuit 3akon Herorona. IlpuHinun
CyNEepHO3ULIIU CHUIL.

Cunna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cujla TPEHUS CKOJIb)KEHUsI, CHUJIa TPEHUS MTOKOs],
IpyTHe BUABI TPDCHUA.

CuJa TSDKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. Y CKOpEHHE CBOOOIHOTO MajeHus. JIBuxKeHue
maneT BOkpyr ComnHna. [lepBas kocMuyeckass CKOpocTb. HeBeCcOMOCTh M MEPETPY3KH.



PaBHOBecre MaTepuanbHOU TOUKU. AOCOMIOTHO TBEpPHMOEe Teno. PaBHoBecwe TBEPAOTO Tena C
3aKpEeIEHHON OChIO BpalieHuss MomeHT cuiibl. LleHTp TskecTH.

Nmnynbc tena. M3menenune umnynbca. MMmoynbe cuibl. 3aKOH COXpaHEHUs HMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabora M MOIIHOCTh. Pabora cui TsHKeCTH, yHnpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHnuanbHasi >Heprus Tejia, NOIHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
ITlorenumanbHasgs oSHeprust cxkarou 1npyxuHbel. KuHernueckas osHeprus. Teopema o
KHUHETUYECKOM YHEPIrUr. 3aKOH COXPAHEHUS MEXAHUUYECKOM YHEPIUU.

Koumponvnas paooma Nel no meme «Kunemamuka u ounamuka mamepuaibHou movykuy
Konmponvuaa paboma Ne2 no meme «3akon ecemupnozo mazomenusn. Cuivl 6 npupooe. 3aKoH
COXPAHEHUA UMNYIbCA U IHEPZUL)

Jlabopamopnuvie pabomut
1.OnpeneneHue yCKOpPEHUs Teja TP PaBHOYCKOPEHHOM JBMOKCHUHM TIO HAKJIOHHOH
mockoctu. MccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JABHUKEHUU
0e3 HayaJbHOU CKOPOCTH.
2. Onpenenenue >KECTKOCTU MPYKUHBI.
3. HccnemoBaHme 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT CHJIBI HOPMaJbHOTO
nasieHus. OnpeneneHue KodpduurenTa TpeHUs CKOJIbXKEHHUSI.
4. Onpenenenue paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMXKEHUM TeJa MO TOPU30HTAIBHOM
MTOBEPXHOCTH.
Jlabopamopnwie onvimot.
1. OmnpeneneHue cpenHeill CKOPOCTH CKOJbXEHUS OpycKa WJIM JBHXKEHUS MIapuka II0
HaAKJIOHHOM TUIOCKOCTH.
2. Onpenenenne pabOOTBl CWIBI YOPYTrOCTH TIPU  TIOABEME Tpy3a C HCIIOJIBL30BAHUEM
HEIOJIBM)KHOT'O U MTOJIBUYKHOT'O OJIOKOB.

Mexanuuyeckue KoJjie0aHus M BOJIHBI (154)

KonebarenpHoe nBuxeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: IIepUOJi, YacToTa,
amMIuIMTyga. MaremMarTudeckuii M NPYKUHHBIA MasaTHUKH. [IpeBpaimieHue sHeprun npu
K0JIEOATENHLHOM JABMKEHUN.

3aryxarome kojiebaHus. BriHyxaeHHbIe KoJjiebaHus. Pe3onanc. MexaHWuyeckue BOJIHBI.
CpoiicTBa MexaHWYecKux BOJH. IIpomosnbHble M mnomnepedHble BOJHBL. JlIMHA BOJHBI U
CKOpOCTh €€ pacmpocTpaHeHus. MexaHHMyeckue BOJIHBI B TBEPAOM TeJie, CECMUYECKHUE
BOJIHBI.
3ByK. '/poMKOCTb 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk U yIbTpa3ByK.

Konmponvnuaa paooma Ne3 no meme «Mexanuueckue Ko1eb6anus u 601Hvl»

Jlabopamopnsie padoomui

5. Ormpenenenne 4acToThl U Mepuojaa KojeOaHui MaTeMaTH4YecKoro mMasTHuKa. MccienoBanue
3aBUCHUMOCTH TIepHroa KOJeOaHU MOABEIICHHOTO K HUTH T'Ppy3a OT JJTUHBI HUTH.

6. HM3mepeHne yckopeHUs CBOOOTHOTO MaJCHHUSI.

Jlabopamopnvie onvimoi.

3. OrmpenerieHre 4acTOTHI W TIEpHUOJa KOJICOAHHWH TPYKUHHOTO MasTHUKA. VcciaemoBaHue
3aBUCUMOCTH TIepuo/ia KojaebaHuil Mpy>XKUHHOTO MasiTHUKA OT MaccChl Ipy3a.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepruoga KojaebaHui mpy>KUHHOTO MasTHUKA OT
MaccChl Tpy3a U )KECTKOCTH MPY>KUHBI.

VY4eOHBII IPOEKT N0 JAHHOMY Da3aeily.

DJIeKTPOMATHUTHOE T0JIe U JJIEKTPOMATHUTHBbIE BOJIHBI (64)
DJEKTPOMArHUTHOE T0JIE. DJIEKTPOMArHUTHbBIE BOJHBI. CBONMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[IIkana 37€KTPOMArHUTHBIX BOJIH. M CHoJib30BaHWE SIEKTPOMATHUTHBIX BOJH IJIsI COTOBOM
CBSI3H.



DyeKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoHOBbBIE CBOICTBA CBETA.

Jlabopamopnvie onvimet.
5. M3yuyeHune CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeledoHa.

CgetoBble siBJjieHus (154)
JlyueBast mogenb cBeta. Mcrounuku ceera. [IpsiMmonnHeiiHOEe paclipoCTpaHEHHUE CBeTa. 3aTMEHUS
Coumnna u JIynsl. Otpaxenue cBeta. [lmockoe 3epkaso. 3aKOH OTpaKeHUsI CBETA.

IIpenomiienue cBera. 3akoH INperaoMiieHUs: cBera. IlojlHOe BHYTpEeHHee OTpa)KEHHUE CBeETa.
Hcnonb3oBaHKWE NOJHOTO BHYTPEHHETO OTPAYKEHUSI B ONITUUECKHUX CBETOBOJAX.

JInnza. Xox mydeit B muH3e. OnTudeckas cucrtema goroaniapara, MUKpPOCKOIIA M TEJIECKOIIA.
I'ma3 xak ontuyeckas cucrema. ban30pyKocTs U JaibHO30PKOCTb.

Pasznoxxenue 6enoro csera B crnekTp. OnbiTel HetoTOHa. C0XKEHUE CIEKTPAJIBHBIX I[BETOB.
Jlucnepcus cBera.

Konmpononaa paooma Ned no meme «InekmpomazHumuoe noje u 31€KmMpPOMAZHUMHbIE 60JIHbL.
Ceemoevie ag1enu»

Jlabopamopnusie pabomut

7. ITony4yeHnne n300pa>keHUI C TTOMONIBIO COOMPAIOIIECH JTUH3HL.

8. Onpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHUIJIBI COOUPAOIIEH JTUH3HI.
Jlabopamopnsie onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yTIJjla OTPaXK€HUSI CBETOBOTO JIy4aoT yrjia najacHus.

2. H3ydeHne XxapaKTEpHUCTHUK U300paKEHUS MPEaMeTa B TIIOCKOM 3epKajie.

3. HccnemoBanue 3aBUCHUMOCTH Yrila MOPEJOMIJIEHHS CBETOBOrO Jyda OT yrjla MaJieHHs Ha

TPAHULIE «BO3AYyX—CTEKJIIO.
4. OmnbITHI IO Pa3I0KEHUIO OEJI0r0 CBETa B CIIEKTP.
5. OnbIThI IO BOCTIPUSTHIO LIBETA MIPEIMETOB MPU UX HAOIIOJIEHUN Yepe3 [IBETOBbIE (DUIILTPHI.

KBanroBble siBienus (204)
OmnbiTel Pezepdopaa u mmanerapHas Moaenb atroma. Mognens atroma bopa. Mcnyckanue un
noryiouieHue ceera aromom. KBanTel. JInHeiiuaTelie CIEKTPBHI.
PaguoaktuBHOCTh. AJb(a-, 0eTta- u ramma-usnydeHus. CtpoeHue aromHoro sijpa. Hykmonnas
MOJE€JIb aTOMHOT0 siapa. M3oTonsl.

PannoaktusHbIe npeBpamieHus. Ilepuoa nonypacnaga aTOMHBIX SIIED.

SnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO M MAacCOBOI'O 4YMCEJI. DHEPrusi CBS3U
aToMHBIX siep. CBsA3b Macchl U dHEprum. Peakuun cuHTe3a u aeneHus saep. Mcrounukn
sHepruu CosHIa U 3BE3.

S nepHas sHepreTuka. JIelcTBUs paluOaKTUBHbBIX U3JIyYCHUN HaKUBbIC OPTaHU3MBI.

Konmponvnaa paboma Ne5 no meme «Keanmoewie agnenusn»
Jlabopamopnsie padoomui
9. HaGmro/ieHHe CIUIOMIHBIX M JIMHEWYAThIX CHEKTPOB U3IIyUYEHHS.
10.UccnenoBanrue TPEKOB: H3MEPEHUE DHEPruM 4YacTUIbl 1O TOPMO3HOMY IIyTH (1O
(ororpadusim).
11.3mepeHue paguoakTUBHOTO (oHa.

IMoBTOpHUTEILHO-0000 A0 MOTYJIb (64)
[ToBTOpHUTENHLHO-0000IAIOMMIT MOAYNIh MpeAHAa3HAYeH ISl CHUCTeMaTHU3aluu U OOOOIIeHHS
MPEIMETHOTO COJIEP>KaHUsI M OMbITa ASATEIBHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca
¢busuku, a Takxke i noaAroroBku kK OI'D mo ¢usuke nms oOydarommxcsi, BBIOPABIIUX STOT
yueOHBIN MpEeaMET.

ITpn n3yyeHnu NaHHOIO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUABI AESITEIbHOCTH,
Ha OCHOBE KOTOPBIX OOecneunBaeTcsi JOCTHIKEHHUE MPEIMETHBIX W MeTalpeIMETHBIX
IUTAHUPYEMBIX pPE3yJbTaToB 0OyueHus, ¢GOPMHUPYETCS €CTECTBEHHO-HAay4Hasi TI'PAMOTHOCTD:
OCBOCHHME HAy4YHBIX METOJOB HCCICHOBAHUSA SBJICHUM MNPUPOABI KW TEXHUKH, OBJAJCHUE
YMEHHSIMU OOBSICHITH (PU3UYECKUE SIBICHUS, IPUMEHSIS MTOJIyYeHHbIC 3HAHUS, pellaTh 3a/1a4u,



B TOM YHCJIE€ KAYECTBEHHBIE U SKCIIEPUMEHTAJILHBIE.
[MpuHuMNUaNBEHO NEATEIBbHOCTHBIM XapakTep JaHHOTO pasjiesa peajnu3yeTcss 3a CYé€T TOro, 4To
ydaliuecsl BBIMOJHSIIOT 3aJIaHusl, B KOTOPBIX UM Mpejiaraercs:

— Ha OCHOBE ITOJIYYCHHBIX 3HAHUW PACIO3HABATH M HAYYHO OOBSICHATH (PM3UYCCKUEC SIBIICHUS
B OKpY>Kalolleil Mpupoje 1 MOBCEIHEBHON KU3HU;

— HCIIOJIb30BAaTh HAYYHBIC MCTOAbI HMCCICIOBAaHUA (bHSI/I‘{CCKI/IX HBHCHHﬁ, B TOM 4YUCIIC OJIA
IPOBCPKU I'MITIOTE3 U MMOJTYUCHUSA TCOPETUICCKUX BBIBOAOB;

— OOBSCHATP HayyHble OCHOBbI HauOoJiee BaXHBIX JOCTHIXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HapUMEpP, IPAKTUYECKOTO MCHOJIb30BaHUS PA3JIMUYHBIX HCTOYHHUKOB
SHEPruM Ha OCHOBE 3aKOHa IPEBpPAICHUS U COXPAHEHHUs] BCEX H3BECTHBIX BHUJIOB
SHEpPIUu.

Kaxnas u3 Tem naHHOro pasjena BKJIIOYAeT JKCIEPUMEHTAIbHOE MCCIIEI0BAHME 0000IAIONIero
xapaktepa. Pa3nen 3aBepliaeTcsi IPOBEIEHHEM IUAarHOCTUYECKONH U OLICHOYHOM paboThl 3a Kypce
OCHOBHOI IIIKOJIBI.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA «®PU3UKN»

Nzydenne yueOHoro npeamera «Pusnka» Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHMs JOJHKHO
obecrieunBaTh JOCTHIKCHHUE CIICAYIOIIUX JUYHOCTHBIX, METANpPEAMETHbIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

[Tporpamma oOecriednBaeT TOCTUKEHUS CICAYIOMNX PE3YIbTaTOB OCBOSHHS MPEIMETA U yUYUTHIBACT
MOJyJIb «YpouHas JesTeIbHOCTh» U3 Paboueil mporpaMmbl BOCIUTAHUS.

Jluunocmuoie pées3yibmantbol.

Ilampuomuueckoe eocnumanue:
—IIpOSIBJIEHHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (pr3nuecKkoil HayKu;
—IIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUMCKUX YUEHBIX-(PU3HKOB.
I'pasicoanckoe u Oyxoeno-upaécmeenHnoe eocnumanue:
—TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUH OOLIECTBEHHO-3HAUYUMBIX U STHUYECKHUX
po6seM, CBSI3aHHbBIX C NPAKTUUYECKUM NPUMEHEHHUEM JIOCTHXKEHUIN (PU3UKU;
—OCO3HaHNE BAXHOCTHU MOPAIBHO-3TUUECKNUX IIPUHIUIIOB B J€SITEIbHOCTHA YUEHOTO.
Icmemuueckoe eocnumanue:
—BOCHPHUITHE DCTETUYECKUX KauyecTB (PU3UUYECKONW HayKH: €€ TapMOHMYHOIO IOCTPOECHWUS,
CTPOIrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.
Ilennocmu Hayunozo no3HaHUA:
—OCO3HaHUE IIEHHOCTH (PU3NUYECKONM HAayKM KaK MOIIHOIO MHCTPYMEHTA IO3HAaHHUS MHpa,
OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEU- IIIEN COCTABIISIFOIIEN KYJIbTYPBbI;
—pa3BUTHE HAYYHOH JIF0OO03HATEIbHOCTH, MHTEPECA K UCCIIe0BATEIbCKON NEATEIbHOCTH.
Dopmuposarue Kyiomypovl 300P08b51 U IMOUUOHATILHOZO 01A20NOIYY U
—OCO3HaHME IIEHHOCTH O€30MacHOro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BAXXHOCTH TMpaBUJI 0€30MIaCHOTO MOBEJAEHUS Ha TPAHCIIOPTE, HAa JOpOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM O0OpPYOBAaHUEM B JIOMAIIHUX YCIIOBUSIX;
—Cc(hOpMHUPOBAaHHOCTh HaBBIKa pPedIICKCHUM, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y JIpyTroro 4yejoBeKa.
Tpyooeoe eocnumanue:
—aKTHUBHOE y4YacTHUE B PEIICHUH TMPAKTUYECKUX 3adad (B paMKaxX CEMbH, IIIKOJIBI, TOPOJA, Kpas)
TEXHOJIOTHYECKON U COLUMAJILHONW HaAMpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

—MUHTEpEC K MPAKTUYECKOMY H3YUEHUIO Mpodeccuil, CBSI3aHHBIXC (PU3UKOH.
IKonozuueckoe gocnumanue:

—OpHUEHTAllMsI Ha NOpUMEHEHHE (U3NUYECKUX 3HAHUW Ui pemIeHus 3aJad B 00JacTu
OKpY>Karolllel cpe/ibl, MIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCIEICTBUN JJIs
OKPY>Karolle cpeaspl;

—OCO3HaHUE TJIOO0AITLHOTO XapaKTepa 3KOJOTHYECKHX MOPOOJIeM M MyTei UX perieHUs.



Aoanmayusn o0yuarOue2oca K UsMEHAIOWUMCS YCI0BUAM COUUAIbHOU U
nPUPOOHOIL Cpeobl.
—TIO0TPeOHOCTh BO B3aUMOJCHCTBUM TPU BBIMOJIHEHUH HMCCIECIOBAHUM M MPOEKTOB (PU3HMUSCKOU
HAIIpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTIHUX;
—TIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IIPAKTUYECKYIO AeSTEIbHOCTD;
—10TpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCIIe (GOPMYJIUPOBATH UICH, IOHSATHS,
TUIOTE3bl O (PU3NUYECKUX OOBEKTAX U SABJICHUSX;
—O0CO3HaHHE J1e(PUIUTOB COOCTBEHHBIX 3HAaHUM M KOMIETEHTHOCTEH B 001aCTH (DU3UKY;
—TJIJAaHUPOBAHHUE CBOETO Pa3BUTHS B TIPUOOPETEHUU HOBBIX (DU3NUYECKUX 3HAHUM;
—CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIATE B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA 1 SKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UYECKUX 3HAHUI;
—OIIEHKAa CBOMX [JCHUCTBUU C Y4YETOM BIHSAHHUSA HA OKpPYXKAIOLIYIO Cpeay, BO3MOXKHBIX
I7100aJIbHBIX MOCIEICTBUH.

Memanpeomemmuoie pesyivmamol.

YHl/lBepcaJII)HI)Ie Nno3HaBaTeIbHbIE A€iCTBHS.

ba3zoevle nozuueckue oeticmeust.

—BBISIBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB (SIBIICHUH );

—yCTaHaBJIMBAaTh CYIIECTBEHHBIH MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IJsI 00OOIIECHUS U
CpaBHCHUS,

—BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHBOPEUYHMS B paccMarpuBaceMbIX (akTax, JAaHHBIX H
HaOJIFOICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBJICHUSIM;

—BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MPU H3YYECHUH (PU3HUYECKUX SBICHHH U MPOILIECCOB;

JeNaTh BBIBOJBI C HCIOJIB30BAaHUEM JICAYKTHBHBIX W WHIYKTHBHBIX YMO3aKIIFOUYCHHH, BBIJIBHUTATh

THUIIOTE3bI O B3aMMOCBSI3SIX (DU3HYCCKUX BEIIMYHH;

—CaMOCTOSITEJIbHO BBIOHMpaTh CIOCO0 pemieHuss y4deOHoM (¢u3myeckol 3agaun (CpaBHEHHE
HECKOJIbKUX BAapWAHTOB PEIICHHS, BHIOOp HamOOJee MOIXOJSAIIETO C YyIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3zoevie uccneooeamenvckue oeicmeus:

—MCIIO0JIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUM HHCTPYMEHT TO3HAHUS;

—TIIPOBOJUTH TI0 CAaMOCTOSITEJIbHO COCTABIIEHHOMY IIJIaHY OTBIT, HECIOXHBIH (U3HYECKUNA
AKCIEPUMEHT, HEOOJIbIIIOE NCCIeIOBaHNE (PU3UUYECKOTO SIBICHUS;

—OIIGHMBaTh Ha IIPUMEHUMOCTh W JOCTOBEPHOCTH HWH(MOPMAIMIO, MOIYYSHHYIO B XOJe
HCCJIEIOBAHUS UJIN SKCIIEPUMEHTA;

—CaMOCTOSITeTLHO (DOPMYyJIHpPOBaTh OOOOIIEHHUS M BBIBOABI 110 pe3yibTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs], OIbITA, UCCIIEIOBAHUS;

—IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIIee pa3BUTHE (PU3HMYECKUX IIPOIECCOB, a TaKXKe
BBIJABUTATh MPEAIIONIOKEHNUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmauvueir:

—TMOpPUMEHATh pa3IMYHbIE METOJbl, HWHCTPYMEHTBHI W 3allpoChl MNpPH TNOHUCKE U OTOOpe
WHGOPMAIMH UIIU JAHHBIX C YUETOM NPEJIOKEeHHON yueOHOH Gpu3ndecko 3a1auu;

—aHaJIM3UPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH- (OPMALIUIO PA3IUYHBIX BUTOB U
dbopm npencrapieHus;

—CaMOCTOATEIBHO BBIOMpATh ONTUMAJIBHYIO (GOpMYy MOpeacTaBieHUs WHoOpManuu U
WUTIOCTPUPOBATh peliaeMble 3aJlaqdl  HECIIOKHBIMH  CXEMaMH, JHarpaMMaMH, WHOU
rpaduKoil U ©X KOMOMHAITUSIMH.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€iCTBHS.

Oo6uwenue:

—B XoJIe OOCYXIEHHsI y4eOHOro Marepuayia, pe3yJbTaTOB JIaOOpaTOPHBIX PabOT W TIPOCKTOB
3aaBaTbh BOIPOCHI IO CYLICCTBY 06cy>Kz[aeM0171 TEMBI U BBICKA3bIBaTh HACHU, HALICJICHHBIC Ha
penieHre 3a1a4i U MoIIepKaHue OJIaro)KenaTeIbHOCTH OOIICHUS;

—COIIOCTaBJISITh CBOM CYXKJECHUSI C CY>XACHUSIMH JIPYTUX YYaCTHHUKOB JHUaiora, oOHapy>KHUBaTh
pa3u4ue U CXOACTBO TTO3UITHH;



—BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
—IyOJIMYHO TPEACTaBIATh PE3YyJIbTaThl BBINOJIHEHHOTO (U3UUYECKOTO OMbITa (PKCIIEPUMEHTA,
HWCCJIeIOBAaHUS, TIPOCKTA).
Coemecmnasn oesmetbnocms (COmMpyoHUUECMEO).
—TIIOHUMATh W WCIIOJL30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHAWBHUAYyAILHOW paboOThl IIpH
pELIeHUN KOHKPETHOU (PU3nuecKON mpOoOIEMBI;

—TMPUHUMATH 1LIEJIM COBMECTHOM AEATEILHOCTH, OPraHU30BbIBAaTh JCHUCTBUS MO €€ JOCTUXKCHHIO:
pacmpenensTh poyik, OO0CYXXJAaTh IIPOILIECCHI M Pe3yJabTaThl COBMECTHOM paldoThl, 0000IIaTh
MHEHHUS HECKOJIBbKHUX JTIOJICH;

—BBINOJIHATH CBOIO YacTh pPabOThI, JIOCTHUTas KavyeCTBEHHOT'O pe3yjbTaTa II0 CBOEMY
HaMpPaBJICHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C JIPYTHMH YJIEHAMU KOMaH/IbI;

—OIICHUBAaTh KAa4e€CTBO CBOErO BKJIaJla B OOMIMH MPOIYKT MO KPUTEPHUSIM, CaAMOCTOSITEIHBHO
chOopMyITMPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUS.

YHI/IBepcaJ'lel)le PEryjisaTuBHLbIC JeCTBUA.

Camoopzanuzauus:

—BBISIBIISITH NPOOJIEMbI B >KM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOLIUX JJIsI pElICHUs
(buznUecKkux 3HaHUMH;

—OpHUEHTHUPOBATHCA B PA3JIMUHBIX MOJAXOJAX MPHUHITHA pEIIeHUH (MHAUBUAYaJIBHOE,
MIPUHSTHUE PEIICHUS B TPYIINE, TPUHITHE PEIICHUN IPYNIIOi);

—CaMOCTOSITEIbHO COCTaBIISITh QJITOPUTM pelieHuss (U3NYECKOW 3aJauyd WM I[UIaHa
HCCIEIOBaHUS C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTHPOBATh MpeiiaraeMble BapUaHThI PEIICHUN;

—J1eaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

Camoxonmponas (pegprexcus):

—7JaBaTh aJIeKBAaTHYIO OIIEHKY CUTYaIlMH U TIpeajiaraTh IJiaH €€ H3MEHEHHUS;

—OOBSICHATh NPUYMHBI JIOCTHIKEHUS] (HEJOCTH)KEHHUsI) pe3yJbTaToB JEsTEeIbHOCTH, /1aBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBHIIOJHEHUS (PU3HMUYECKOTO
WCCIIEOBAHUS WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHMXCS CHTYAIIH,
YCTAHOBJICHHBIX OLINOOK, BO3HUKIINX TPYAHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH M YCIOBUSIM.

IMoyuonanvHvlii uHmMenIeKm:

—CTaBUTh ce0sl Ha MECTO JIPYroro 4yejaoBeKa B XOJie Cropa MK JUCKYCCUHM Ha HAYyYHYIO TEMY,

IMOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTrOTO.

IHpunamue ceosn u opyzux:
—TpU3HaBaTh CBOE MPaBO Ha OMINOKY MPH pelIeHNH (PU3NYECKUX 3a7a4d TN B YTBEPKJICHUSX Ha
Hay4HbI€ TEMBI U TaKOE€ K€ MIPaBO APYTroro.

Ilpeomemnoie pezynomamot

7 Kaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00y4aromuxcs yMEHUM:

—HUCITIOJIB30BAaTh ITOHATHA: (I)I/ISI/I‘ICCKI/IC U XUMHWUYCCKUEC ABJICHUA, Ha6J'II-OI[eHI/Ie, OKCIICPUMCECHT,
MOJeIb, TUTIOTE3a; €AUHUIIBI (U3NUECKUX BEIIMUNH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS
BemiecTBa (TBEpPIOE, IKHUJKOE, Ta3000pa3HOE); MEXaHWYECKOE JBWKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MNPSMOJIMHEHHOE), TPAeKTOPHS, pPaBHOACUCTBYIOIIAs CHJ, JedopMarius
(ympyrasi, TutacTudeckasi ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—pasznuyaTh sBICHHUS (IUQQy3us; TEIIOBOE JBMKEHHE YAaCTHUI[ BEIIECTBA; PaBHOMEPHOE
JBI)KCHUE; HEPAaBHOMEPHOE NBHKEHUE;, WHEPIIUS; B3aHMMOJICUCTBUE TEJ; PaBHOBECHUE TBEPIBIX
TEI C SaKpCHHéHHOf/i OCbIO BpalllCHUA; TICpcaavda NaBJICHUA TBépI[I:IMI/I TCJIIaMH, XHUIKOCTAMHU HU
razamM; arMocepHOe [aBJIICHUE; TUIABAaHWE TEJ; IPEBPAIICHUS MEXaHUYECKOHW JHEPTrUH) IO
OIMCAaHUIO HX XAapaKTEpPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
(dbusznyeckoe sIBJIICHUE;



—pacro3HaBaTh IIPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBICHHUI B OKPYXalOIIEeM MHpPE, B
TOM 4YHCH€ (PU3NYEeCKUe SBJICHUS B NOpPUPOAES: NPUMEPHI JBHKEHUS C Pa3IMIHBIMU
CKOPOCTSIMH B >KMBOW U HEXKXUBOH NPUPOJE; NEUCTBUE CWIbI TPEHUs B INPUPOAE U TEXHUKE;
BJIMSIHUE aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHU3M; IUIaBaHUE PbIO; phlYaru B Tele
YyeJIOBEKa; MpPU ITOM IIEPEBOJUTH IMPAKTUYECKYIO 3a7adyy B Y4e€OHYIO, BBLIECISTH
CYLIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3UYECKUX SIBICHUM;

—OMUCHIBaTh HM3YYCHHBIC CBOMCTBA Tel M (PU3HYECKUE SBICHUS, HUCIOJNB3Ys (PU3NUEeCKue
BEJIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIyThb, CKOPOCTb, CPEIHSIS
CKOpOCTbh, CHJIa YOPYTOCTH, CHJa TSHXKECTHU, BEC Teja, CHJia TPEHUs, JaBjieHue (TBEPAOTo
Tela, XKUIAKOCTH, T'a3a), BBITAIKHBAIONIAs CHJIAa, MEXaHHYecKas padoTa, MOIIHOCTh, IUICYO
CHJIbI, MOMEHT CHJIbI, KOO((UIUEHT IOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETHYECKasl U
MMOTEHIIMAIbHASL DHEPTHsl); MPH OMHCAHWM MPABWIBHO TPAKTOBATh (U3HMUYECKHUH CMBICI
HCIIOJIb3YEMbBIX BEJIIMUMH, UX OOO3HAYEHUS] M €IMHULBI (PU3UUYECKUX BEIWYUH, HAXOJUTH
(opMyIibl, CBSI3BIBAIOIIME MaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMUA BEJIWYMHAMU,
CTPOUTH IpapUKHU U3YyUYEHHBIX 3aBUCUMOCTEH (DU3NUYECKUX BEJIUYHH;

—XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYSCKHUE SIBJIICHUS W IIPOLIECCHI, MCHOIb3Ysl IpaBHIia
Cllo)KeHUsi cui (BAOJb OAHOM mpsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHUsl pbluara (0J0Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKON PHEPruu; MPHU 3TOM JaBaTh CIOBECHYIO (QOPMYJIIMPOBKY 3aKOHA U 3aMUCHIBATH
€ro MaTeMaTU4EeCKOE BbIPA’KEHUE;

—O0OBSICHATh (PU3NYECKUE SIBJICHUS, IPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalUMl NPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BbISBIATH MPUUYUHHO-CIICICTBEHHbIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 |—2 JOrMYecKux IIaroB ¢ onopoi Ha 1—2 M3ydEeHHBIX
CBOMCTBa (DU3NUECKUX SIBIICHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTth pacué€THble 3a1auu B 1—2 nelcTBUs, UCIOIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIHE
(buznyueckne BeIUUNHBI: HA OCHOBE aHaJIM3a yCJIOBHUS 3a/1a4M 3aIlMChIBATh KPATKOE YCIOBHE,
MOJICTABJIATh (PU3UYECKHE BEIMYUHBI B (OPMYJIbl M MPOBOJUTH pPacu€Thl, HAXOIUTH
CIIpaBOYHbIE JIaHHBIE, HEOOXOAWMBbIE JUISl pELIeHUs 3aJady, OLIEHUBATh PEATUCTUYHOCTH
MOJIy4eHHOU (PH3UYECKON BEIMYUHBI;

—pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh HPU MNOMOIIM (PU3NYECKUX METO/IOB; B
OMMUCAaHUM HCCIEIOBAaHUs BBIIEIATh MPOBEpsieMOe MPEeanoiaokeHue (TMnore3y), pasiandaTbh U
WHTEPIIPETUPOBATh IOJYYEHHBIM pe3yabTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITA, J€JaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaMm;

—IIPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (U3NYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB TeEI:
(dbopMyIHpoOBaTh IPOBEPsiEMbIE IMpPEa- MOJIOKEHHUs, COOUpPAaTh YCTAaHOBKY M3 IPENJIOKEHHOIO
000pyZ1I0BaHUS, 3aUCHIBATH X0 OIbITA U (POPMYJIMPOBATH BHIBOJIbI;

—BBINOJIHATE MpPsIMblE M3MEPEHMS] PACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEéMa, CHUIIBI U
TEMIIEpaTypbl C HCHOJIb30BaHWEM AaHAJIOTOBBIX M HUQPOBBIX NPUOOPOB; 3alHCHIBATH
MOKa3aHUs MPUOOPOB C YYETOM 3aJIaHHOM aOCOIFOTHON MOTPEITHOCTH U3MEPEHUH;

—IpPOBOJIUTh HCCIIEIOBAHUE 3aBUCHUMOCTH OJHOH (U3MYECKOH BEJIUYMHBI OT JpPYyrod c
HCTIOJIb30BAaHUEM TIPSIMBIX U3MEPECHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JABWIKYIIETOCS Teja
OT BPEMEHHU JABHKECHUSI TeJla; CUJIbI TPEHHSI CKOJIBKEHHUS OT Beca Tella, KauyecTBa 00pabOTKHU
IMOBEPXHOCTEH TeJI W HE3aBUCHUMOCTH CHJIBI TPEHUsI OT IUIOMIAJAN CONMPUKOCHOBEHUS TEIT,
CHJIBI YIIPYTOCTH OT YJUIMHEHUS MIPY>KUHBI;, BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMA MOTPYKEHHOM
YaCTH TeJla U OT TJIOTHOCTH JKHJIKOCTH, €€ He3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT TITyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEeJIO; YCIOBUM IIJIaBaHUsI TeJl, YCJIIOBUM paBHOBECHS pbluyara u 0JIOKOB);
y4acTBOBaTh B IUIAHUPOBAaHWHM YYEOHOTO WCCIEIOBaHUS, COOMpAaTh YCTAaHOBKY WU
BBINIOJIHATh M3MEPEHUsl, CIeays NpeIJIo)KeH- HOMY IUIaHy, (UKCUPOBATh pe3yJIbTaThl
MMOJTY4eHHON 3aBUCHUMOCTH (HU3UYSCKHX BEIWYWH B BHAC TMPEIIIOKEHHBIX TaOIHIl H
rpauKOB, AeJIaTh BBIBOJIBI IO PE3YyJIbTaTaM HCCIICOBAHMUS;

—TMPOBOANTH KOCBEHHBIC M3MEPEHMs (PU3MYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA >KHIKOCTH H
TBEPJIOTO TEJa; CHUJIa TPEHUsI CKOJBKEHUs; NaBJICHUE BO3/1yXa; BBITAJIKHBAIONIAsl CHIIA,
JIEUCTBYIOMIasi Ha MOTPY>KEHHOE B YKUAKOCTH TeN0; KOA(DPHUIIMEHT MOJIE3HOTO IEeUCTBUS
MPOCTHIX MEXAHU3MOB), CJI€Iysl NPEAI0KEHHON MHCTPYKLHMU: MPU BBINIOJIHEHUH U3MEPECHUN
CcOOMpaTh AKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHNE HCKOMOI1 BEJIMYNHEI;

—Cco0JIrI0AaTh TpaBUiia TEXHUKHU 0€3011acCHOCTH TIpU padoTe ¢ 1abopaTopHBIM 000PYyIOBaAHUEM;



—YKa3bIBaTh MPHUHIMIIBI ASUCTBUS NPHUOOPOB U TEXHUYECKUX YCTPOMUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIIHNECS COCYbI, OapOMeTp, phIdar, IMOJABMKHBIM M HETIOJBHKHBIN
OJIOK, HAKJIOHHAS IJIOCKOCTD;

—XapaKTepU30BaTh MPUHUIHNIBI ICHCTBUS HM3YYECHHBIX NPHUOOPOBH TEXHUYECKHUX YCTPOMICTB C
ONOpol Ha WX ONHCaHusg (B TOM 4YHCIE: TOJAMIMITHUKHA, YCTPOMCTBO BOJOIPOBO/A,
TUJIPABINYECKHUNA MPECcC, MAaHOMETP, BEICOTOMED, MTOPIIHEBOH HACOC, apeOMETp), UCTIOIb3YsI
3HaHUSI O CBOMCTBaX (PU3UYECKUX SBICHUW W HeoOXoauMmble (HHU3HMYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

—TPUBOJAUTH MPUMEPHI/HAXOAUTHh HHPOPMAIIUIO O IPUMEPAX MPAKTUYSCKOI0 MCTOIb30BaHUS
(¢u3ndYeckux 3HAHUKW B ITIOBCEAHEBHOH JKH3HM JUIsi oOOecriedeHHs O€30MMacHOCTH IIpH
obOpameHnn ¢ OpuOOpaMM M TEXHUUYECKMMH YCTPOMCTBAMH, COXpPaHEHUs 3I0POBbSI U
COOIOACHHS] HOPM DKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIIEH cpene;

—OCYIIECTBIISITh OTOOP MCTOYHHUKOB MH(pOpPMAIMU B ceTU MHTEpHET B COOTBETCTBUU C 3aIaHHBIM
MIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUN M MyTEM CpaBHEHUS  Pa3IMYHBIX
MCTOYHUKOB BBLICISITH MH(POPMAINIO, KOTOpAs SIBISETCS TPOTHUBOPEUYMBOU I MOXXET OBITH
HEJJ0OCTOBEPHOI;

—HCIOJIb30BaTh TIPH BBINIOJIHEHUN YYEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIHUTEPATypy
(bU3UYECKOTO COAepIKaHUs, CIPaBOYHBIE MaTepUallbl, pecypchbl cetu HTepHeT; BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHuss WHGOPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC KpaTKHUE MHCBMCHHBIC M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3
HWCTOYHHUKOB HHGOpMauu (HU3NYECKOTO COJIEP)KAHHUSA, B TOM 4YHCIE NYOJIUYHO JelaTh
KpaTKHue COOOIICHUsI O pe3yJibTaTax IMPOSKTOB WM y4YeOHBIX HWCCIICAOBAaHWM; IMPU ITOM
rPaMOTHO HCHOJIb30BaTh HM3YYCHHBIM MOHSATHUHHBIA amnmapat Kypca (pU3WKH, COMPOBOXKIATh
BBICTYIUJICHUE IIPE3CHTALIUEH;

—IIpH BBITIOJTHCHUHN YUSOHBIX MPOCKTOB M UCCIICIOBAHUI paclpeesiTh O0SI3aHHOCTH B TPYIIIC B
COOTBETCTBHHM C IMOCTaBJIEHHBIMHU 3ajladaMH, CIEIUTH 3a BBIINOJHEHHEM IUJIaHa JIEHCTBHH,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQJ B JICATCIILHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBAasi MHCHHUE OKPY KAFOIIIUX.

8 kJaacc

[IpenmeTHble pe3ysbTaThl Ha Oa30BOM YPOBHE JIOJDKHBI OTpaxaTh C(HOPMHUPOBAHHOCTH Y
o0yyJarommuxcst yMEeHUM:

—WCIONB30BaTh TMOHSITHS: Macca W pa3Mepbl MOJICKYJI, TEIUIOBOC JBIIKCHHE aTOMOB H
MOJICKYJI, arperatHble COCTOSIHHMSI BEIISCTBA, KPUCTALUIMYECKHE W aMopdHbIC Tela,
HACBIIICHHBI W HEHACHIIICHHBIH Map, BJIAXHOCTh BO3JyXa; TeMIleparypa, BHYTPEHHSS
SHEPrusi, TETUIOBOH JBUTATENB; SJIEMEHTAPHBIN YJIEKTPUUYECKUH 3apsiJl, SJIEKTPUISCKOe MOJIe,
MIPOBOJIHUKHU U TUJICKTPUKH, TTOCTOSIHHBIA JICKTPUYECKUI TOK, MATHUTHOE I10JIC;

—pa3nuuarh  sBJICHHS (TEIUIOBOE  pacIIMpeHHe/ckaThe, Terulolepenada, TeIUIOBOE
paBHOBECHE, CMayMBaHUE, KAlMJUISIPHBIC SIBIICHUS, WCIApPCHHE, KOHJCHCAIIUs, IJIaBJICHUE,
KpUCTaJUIU3anusl (OTBEp/ICBaHKE), KUIICHHE, Teruionepenaya (TernjIonpoBOIHOCTh, KOHBEKIIHS,
W3JIyYCHHE); DIICKTPHU3AIMS TeJ, B3aNMOJICHCTBHE 3apsiI0B, JCHCTBHS DJIEKTPUYSCKOTO TOKA,
KOPOTKO€ 3aMbIKaHWE, B3aWMOJICHICTBME MAarHWTOB, JEHCTBHE MArHUTHOTO  TIOJII Ha
MPOBOJHUK C TOKOM, 3JICKTPOMAarHWTHas HWHIYKIHsS) TI0 OIHCAHHI0O WX XapaKTEepPHbBIX
CBOJICTB ¥ Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHNX TaHHOE (PU3NYECKOE SBICHHE;
—pacrno3HaBaTh IPOSIBICHUE HM3YUYCHHBIX (U3UYECKHUX SIBJICHHUI B OKPY’KAIOIIEeM MHpE, B
TOM 4YHuCJe (U3NYECKHE SIBJICHHS B MPHUPOJIC: TTOBEPXHOCTHOE HATSDKCHHE U KANWJUISPHbBIC
SIBIICHUSI B MPHUPOJC, KPUCTAIUIBI B mpupoie, usinydeHue CoJHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHE OpHu3bl, 0Opa3OBaHHE pOCHI, TyMaHa, WHEs, CHEra; JJICKTPUYECKHE SIBJICHHUS B
aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB; MAarHUTHOE IT0JI€ 3eMJIH, JIpeid MOIIOCOB,
pOJb MAarHUTHOTO TOJISL JJIsl JKU3HU Ha 3eMiie, TOJSIPHOE CHUSHHUE; MPH 3TOM IMEPEBOIUTH
MPAaKTHYECKyl0 3amady B Yy4eOHYIO, BBIICIATh CYMIECTBEHHBIE CBOMCTBa/TIpU3HAKHU
(buzrMuecKkux sIBICHUIA;

—OIKUCHIBaTh H3YyYEHHBIE CBOMCTBAa TeN U (PU3MYECKHE SBICHUS, HUCIOJbB3ysd (HUZNUECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHssI DJHEPrusi, KOJMYECTBO TEIUIOTHI, YJEJIbHAas
TEIIOEMKOCTh ~ BEIIECTBA, yJAEJbHAas  TEIUIOTAa  IUIABJICHUWs, yJAeJbHas  TEIUIOTa



rmapooopa3oBaHusl, yJAedbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(MQUIMEHT II0JIE3HOTO
JICUCTBUSI TETJIOBOW MAaIIWHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3.IyXa, YJICKTPUUYCCKUN 3apsij,
CHJa TOKa, DJICKTPUYECKOE HANpsHKCHHE, CONPOTUBIICHHWE IPOBOJIHUKA,  YJEIbHOE
COTIPOTHUBJICHHE BEIIECTBA, padoTa M MOIIHOCTHh JJICKTPHUYECKOrO TOKa); MPU OMNHUCAHHUU
MPaBWJILHO TPAKTOBaTh (DUIUYSCKUN CMBICI HMCHOJIb3YyEMBIX BEIIMYHH, OOO3HAUCHUS U
eIMHUIIBI (PU3UUECKUX BEJIMYMH, HAXOJIUTh (POPMYJIBI, CBA3BIBAIOIIHNE JIAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMH BEJIMYUHAMU, CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEH (DU3UISCKUX
BEJIUYHUH;

—XapaKTepu30BaTh CBOUMCTBA TeN, (PU3HMYECKUE SIBJICHUS M TIPOIIECCHI, UCIIOJIL3Ys OCHOBHBIC
MMOJIOKCHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOM  TEOpPUM  CTPOCHUS  BEIIECTBA,  MPUHIIUII
CYINEPNO3ULINH MM0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma ajist
ydacTka 1end, 3akoH Jlxoyns—IJIleHIia, 3aKOH COXpaHEHHUs SHEPruU; MpPU ITOM JaBaTh
CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aITUCHIBATh €TI0 MAaTEMaTHUYECKOE BhIPAKEHUE;

—OOBACHATh (PU3HUYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYaIlUi
MIPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa: BBIABISITH PUYHHHO-CIICACTBEHHBIC  CBSI3H,
CTPOUTH OOBsICHEHUE U3 1—2 JIOTMYEeCKUX MIaroB ¢ onopod Ha 1—2 M3y4YeHHBIX CBOMCTBA
(uzmueckux SIBICHUHN, (PU3NIECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEI;

—pemaTth pacué€THbIC 3a1a4u B 2—3 JICHCTBUSI, UCIIOIB3Ys 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIIHE
(bv3nYeckue BEIIMYWHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aJa4d 3allUCBIBAaTh KPATKOE YCIIOBUE,
BBISBIISITH HENOCTAaTOK JAaHHBIX [JIs pEelIeHUs 3a7adyd, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HEOOXOoaUMBIC JUTs €€ peIIeHUs, IIPOBOJIUTEL Pacd€Thl U CPAaBHUBATH ITOJIyYSHHOE 3HAYCHUE
(br3myeckoil BeJIMYMHBI C U3BECTHBIMHU JTaHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPhICE MOXXHO PEIIUTH IMPU TTOMOIIN (PU3UUECKUX METOJOB;
HCIIOJIb3Ysl ONMUCAHUE HCCIEIOBAHUS, BBIJICNATH IMPOBEPSIEMOE IPEANOI0KEHHUE, OICHUBATH
MPaBUJILHOCTH MTOPSIJIKA TTPOBEICHUS UCCIICIOBAHUS, ASJIaTh BHIBOJIBI;

—IIPOBOJAUTH OIIBITHI 110 HAOJIOICHUIO (PU3NUECKHUX SIBIICHUH MM (PU3MUECKUX CBOMCTB TEl
(kanmIUISIpHBIE  SIBJICHUSI, 3aBHUCHMOCTH JIaBJICHUSI BO3/IyXa OT €ro o0b&Ma, TemIlepaTyphl;
CKOpPOCTH npoiiecca OCTBIBAHUsI/HArpeBaHUs npu W3JTy4YeHUU oT BeTa
W3JTYYaroIe/OTIOMIAI0IEeH TTOBEPXHOCTH; CKOPOCTh HCITAPEHHSI BOJIBI OT TEMIEpaTyphl
JKMAKOCTM W IUIoIaau €€ TOBEPXHOCTH; OJJIEKTpU3alMsl Tel W B3auMoJecTBUe
DIICKTPUYECKUX  3aps/IOB; B3aUMOJICHCTBHE TIOCTOSIHHBIX MarHUTOB, BHU3yalW3aIvs
MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB; JAEUCTBUSI MarHUTHOTO IIOJIsI Ha NMPOBOJHHUK C
TOKOM, CBOWCTBa DJJIEKTPOMAarHWTa, CBOMCTBA JJIEKTPOJBHUTATENSI TIOCTOSHHOTO TOKA):
(hbopMyIUpOBATE MpPOBEpPSIEMbIE MPEANOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyIOBaHMS; OMHMCHIBATH X0 OIBITa U ()OPMYJITUPOBATH BHIBOJIBI;

—BBINIOJIHATh TNPSAMbIE U3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIBHOM BIJIQXKHOCTH BO3/yXa, CHJIBI
TOKa, HANPSHKCHUS C HMCIOJB30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATUYUKOB (HPHUIHMUSCKHUX
BEJIMYMH; CpaBHUBATh peE3yJIbTAaTbl M3MEPEHUH C Yy4Y€TOM 3aJaHHOM aOCOJIOTHOU
MTOTPEITHOCTH;

—IIPOBOJIUTh HCCIIEIOBAHHE 3aBUCUMOCTH OJHOM (U3WUYECKOW BEIUYUHBI OT JpYrod c
WCIIOJB30BAaHUEM TPSIMBIX HM3MEpPEHHI (3aBHCUMOCTH COIPOTHBICHUS] TPOBOJHHKA OT €ro
JUTUHBI, TUIOIIAN TONEPEUYHOro CEYEHUs U YAEIbHOTO COIPOTUBIICHMS BEIIeCTBA IMPOBOJIHUKA;
CHJIBI TOKa, WAYIIETO dYepe3 IPOBOJHHUK, OT HAINPSDKCHHUS Ha TPOBOJHHUKE, HCCICIOBAHUE
IIOCJIEI0BATEILHOTO U MapajuIeIbHOTO COSAMHEHUN MMPOBOJHUKOB): TUIAHUPOBATh HCCIIEIOBAaHUE,
cOOMpaTh YCTAaHOBKY W BBINIOJHSATH W3MEPEHUs, CIEeAys IMPEIOKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3yabTaThl IOJYYEHHOM 3aBUCHUMOCTH B BHJAE TaOJIUI M TpadUKOB, JejaTh BBIBOABI IO
pe3ysbTaTaM HCCIeAOBAHMS;

—IIPOBOJINTh KOCBEHHBIE W3MEpEHUs (PU3NUECKUX BEJIMUUH (yAelIbHasl TeNI0EMKOCTh BEIIECTBA,
COMPOTHBJICHUE IIPOBOJHHUKA, pabOTa M MOIIHOCTH DJIEKTPUUECKOTO TOKa): TIAHUPOBATh
W3MEpPEHUsi, CcOoOMpaTh OKCIECPHMEHTAJIBbHYIO  yCTaHOBKY, CIEAys  MNPEIIOKEHHOMN
WHCTPYKIIUH, U BEIYUCIIATH 3HAUYCHUE BEJIMINHBI,

—Cco0JIrI0AaTh TpaBUila TEXHUKH 0€3011acCHOCTH IIpHU padoTe ¢ 1abopaTopHbIM 000PYyIOBaAHUEM;

—XapaKTepu30BaTh NPUHIMNBI ASUCTBUSI W3YUYEHHBIX MPUOOPOBU TEXHUUYECKUX YCTPOMCTB
C OIMOpPOM Ha MX ONHUCaHUs (B TOM YHCIE: CUCTEMa OTOIJICHUS JIOMOB, TUTPOMETP, MapoBasi
TypOUHa, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON YHEPTUHU, IIEKTPOOCBETUTEIbHbBIE



MpUOOpPBI, HAarpeBaTeIbHbBIC SJEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUYECKUE MPEAOXPAHUTENH;
AJIEKTPOMArHuT, 3JIEKTPOJABUIaTENb IOCTOSHHOIO TOKa), HUCIIOJb3ysl 3HaHUS O CBOMCTBaX
(buznUecKux SABJICHUH U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IIPOCTbIE TEXHUUYECKHE YCTPOWCTBAa M U3MEpPUTENbHbIE MPUOOPHI MO CXEeMaM U
CXEMaTUYHBIM PHUCYHKaM (OKHUJIKOCTHBIM TEPMOMETpP, TE€PMOC, IICUXPOMETpP, TUTPOMETP,
JIBUraTelb BHYTPEHHEIO CropaHus, DJIEKTPOCKOIN, PpEoCTar); COCTaBIATb CXEMBbI
SIIEKTPUYECKHUX IENel C MOCIeNOBaTeIbHBIM M MapajUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pazinuas ycjIoBHbIE 0003HAUYEHUS PJIEMEHTOB JIEKTPUYECKUX LIeTeH;

—IPUBOJAUTh MPUMEPHI/HAXOAUTh HHGOPMAIMIO O MIpUMEpax MNPAKTUYECKOTO HCIIOJIb30BAHUS
(U3MYECKUX 3HAHUN B ITOBCEIHEBHOM XKU3HU Ul oOecriedeHus: 6€30MMacHOCTH P OOpaIeHUH C
pudopaMHu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUs 3J0POBbS M COOJIOICHHUS HOPM
HKOJIOTMYECKOr0 NTOBEJICHUS B OKPY’KarolIel cpene;

—OCYIIECTBIISITh  MOUCK  HH(popManuu  (U3HUYECKOTO  colaepkaHusi B ceTu VHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IyTEM CpPaBHEHUs JIONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH
MH(pOpMaIHIO, KOTOpAst SBIISIETCS] IPOTUBOPEUYHBOI MIIM MOXKET OBITh HETOCTOBEPHOM;

—MUCIOJIb30BaTh IIPU BBIIIOJHEHUM Y4YEOHBIX 3aJaHUl HAay4YHO-NOMNYJSAPHYIO JIUTEpaTypy
(buzmueckoro conaepaHusi, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHEeT; BIaIeTh
npuéMaMu KOHCHIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus MHQPOpPMALMU M3 OJHOI 3HAKOBOM
CHCTEMEI B JPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE TMCbMEHHbIE U KpaTKHE YCTHbIE COOOIIeHus, 00001mas nHhOopMauio
M3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJCpKaHUS, B TOM YHCIIEC MyOJIUYHO MPEACTABISATH
pe3yabpTaTbl MPOEKTHOM MWJIM  HCCIEN0BATENbCKOM  JAESTEeNbHOCTH; IPU 3TOM TI'PaMOTHO
WCIIOJIB30BaTh M3YYCHHBINH MOHSATUHHBINA anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHHE
MpPE3CHTaILMEH;

—TIpU BBIMOJTHEHUH YYE€OHBIX MPOEKTOB M HCCICIOBAHUNM (PU3UUECKUX IPOLIECCOB PacHpeacisiTh
00s13aHHOCTH B I'PYIIIIE B COOTBETCTBUU C ITIOCTABJICHHBIMM 33aJ1a4aMU, CJIEAUTH 32 BBHIIOJIHEHUEM
IUTaHa JEUCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIH BKJaJ B
NEeATEeIbHOCTh  TPYNIBl, BBICTPaUBaTh KOMMYHHMKAaTHUBHOE  B3aWMOJEHCTBHE, IPOSIBIISA
TOTOBHOCTH pa3pemaTh KOH(PIUKTHI.

9 kaacc

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTb CGOPMHUPOBAHHOCTH Y
00y4arouXcsi yMEHUM:

—HCIIOJIb30BaTh  IIOHATHS: CHUCTEMa OTcUE€Ta, MaTepuajibHas TOYKa, TPaeKTOpHs,
OTHOCUTEIBHOCTh MEXAaHWYECKOI'o JBWXKEeHMs, Jedopmauus (ynpyras, IUIacTUYEcKas),
TpeHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH; LIEHTP TAXKECTH;
a0COJIFOTHO TBEPZOE TENO, LEHTP TSKECTH TBEPIAOrO TeEJla, PAaBHOBECHE; MEXAaHUUYECKUE
KoJiIeOaHUsI U BOJIHBI, 3BYK, HH(QpPa3ByK U yJIbTPa3BYyK; DJIEKTPOMAarHUTHBIE BOJIHBI, IIKajia
BJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JajJbHO30PKOCTb, CIIEKTPHI UCITYCKaHUS U
MOTJIONIEHUS; anbda-, 0eTa- U raMMa-u3JIy4eHus], U30TOIbI, siJIepHasi SHEPTreTHKA;

—pa3nu4aTh SABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEpPHOE INPAMOJMHENHHOE JIBHXKEHHUE,
PaBHOYCKOPEHHOE MPAMOJIWHENHOE JIBHXKEHHE, CBOOOJAHOE NAJEHUE Tell, PaBHOMEPHOE
JIBUKEHHE MO OKPYXHOCTH, B3aUMOJICHCTBUE TeJI, pEaKTUBHOE IBM)KEHHE, KojebdaTellbHOoe
JIBOKEHUE (3aTyXarollde W BbIHYKJEHHbIE KoJeOaHMs), PE30HAHC, BOJIHOBOE JIBHKEHHUE,
OTpa)XCHHUE 3BYyKa, MPSIMOJIMHEHHOE PAaCIpOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIIEHUE CBETA,
[I0JIHOE€ BHYTPEHHEE OTpPaKEHHE CBETa, Pa3j0KEeHHE OeJoro CBETa B CIIEKTP U CIOXKEHHUE
CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHsI CBETA, €CTECTBEHHAsl PaJMOAKTUBHOCTb, BOZHUKHOBEHHE
JIMHEHYaTOro CHeKTpa U3JIy4YEHHs) IO OMHCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SIBJICHUE;

—pacro3HaBaTh NPOSBICHHE H3YyUYCHHBIX (DU3NUECKUX SBJICHUN B OKpY’Karollem mupe (B
TOM 4ucie (PU3NYECKHE SIBJIICHUS B MNPUPOAE: IPWIMBBI U OTJIMBBI, JBUKEHHE IUIAHET
COJIHEYHON CHCTEMBI, PEaKTUBHOE JBMXKCHHUE >KHUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
YKMBOTHBIMH, 3€MJICTPSICCHUE, CEICMUYECKUE BOJIHBI, I[yHAMH, 3XO0, [IBETA TEJ, ONTHYECKUE
SIBJICHUSI B TIpUpPOJE, OHOJIOTMYECKOE JIEHCTBHE BHJIUMOIO, YJIbTPa(dHUOIETOBOTO U
PEHTI€HOBCKOTO M3JIyYCHHH; E©CTEeCTBEHHBIM paJHOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
paaroaKTUBHOE U3JIy4E€HUE NPUPOIHBIX MUHEPAIOB; AEHCTBUE PAJUOAKTUBHBIX U3IyUYCHUN Ha



OpraHu3M 4YeJIOBEKa), IPH STOM IIEPEBOJUTH MPAKTHUYECKYIO 337ady B Y4YEOHYIO, BBIICIISITH
CYILIECTBEHHBIE CBOMCTBA/IIPU3HAKU (PU3NUECKUX SBJICHUH;

—OMNHUCHIBATh M3yYCHHBIE CBOMCTBA Te€N U (PU3UYECKHUE SIBICHUS, UCHOJIb3ys (U3UYECKUE
BEJIMYMHBI (CpedHsisi W MIHOBEHHAs CKOPOCThb TeJla MPH HEPAaBHOMEPHOM JBUKEHUH,
YCKOpEHHE, MepeMeIIeHre, MyTh, YI0Bas CKOPOCTh, CHJa TPEHUs, CHJIa YIPYroCTH, CHUia
TSKECTH, YCKOpPEHHE CBOOOJHOTO IIaJCHHsI, BEC Tejla, UMITYJbC Tejla, HUMIIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTb, IOTEHIMaJbHAsi SHEpPrus Tejia, IMOAHSITOTO HaJ
IMOBEPXHOCTHIO 3€MJIH, TTOTEHIIMAJIbHAS YHEPIUsl CX)KAaTOW MPYKUHBI, KHHETUYECKasi YHEPTHUs,
MOJIHAsT MEXaHWYecKasi PHEPrusi, MepUoJ U 4YacToTa KojieOaHUil, AJIWHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTEeNIb MPEJIOMIICHUSI CPENbl); NPH OINHCAHUU
MPaBUJILHO TPAKTOBATH (PU3MYECKUIN CMBICI UCIIOJIB3yEMbIX BEIMYUH, O0O03HAYCHUS U €ITMHUIIBI
(bu3MUeCcKUX BEIIMYHH, HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITMYUHY
C IpYTUMU BEJIMYMHAMU, CTPOUTH rpaUKU U3YyUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIMYUH;

—XapaKTepU30BaTh CBOWCTBAa TeJ, (PU3UYECKHE SIBIICHUS M TMPOIECCHI, HMCIOJb3Ys 3aKOH
COXpaHEHHUsI DHEPrUH, 3aKOH BCEMHPHOIO TSATOTSHUS, NPUHIUN CYINEPIO3ULIMUA CHUII,
NPUHIMIT OTHOCUTEIbHOCTH ['amwitesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA,
3aKOHBI OTPAKEHUSI U TIPEJIOMIICHUSI CBETAa, 3aKOHBI COXPAHEHUs 3apsI0BOrO0 U MacCOBOTO
Yuces TPH SIEPHBIX PEaKUUsX; NMPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMMChIBATh €r0 MaTEMaTUUYECKOE BhIPAKEHUE;

—OOBSACHATh (PU3UUECKHE MPOIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CHUTYallMi
MPAKTUKO-OPUEHTUPOBAHHOI'O  XapakKTepa: BBISBISATh MPUYUHHO-CIICACTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX IIaroB C ONOpoH Ha 2—3 HM3yYEHHBIX CBOHCTBA
(br3nyecKkux ABICHUHN, PU3NUECKUX 3aKOHOB MJIHM 3aKOHOMEPHOCTEH;

—pemaTth pacu€THBIC 3a7layu (OMHUpArOIIUecs] Ha CUCTEMY U3 2— 3 ypaBHEHUI), HCHOIb3Ys
3aKOHBI W (hOPMYJIbI, CBSI3BIBAIOIINE (PU3UYECKHE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlayd 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISBISITH HEIOCTAIOIIME WM W30BITOYHBIE JAaHHBIC,
BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOIMMBIE JUIS pPEHICHUS, NPOBOJHWTH PpPaCUETHl H
OIIEHUBATh PEATUCTUYHOCTH MOJTYYECHHOTO 3HaYeHUs (PU3NYSCKOI BEITMYUHBI,

—pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTh IMPH MOMOIIN (PU3UIECKUX METOJ/0B;
HCIIOJIb3Ysl OMUCAaHUE MCCIIeNOBAHUs, BBIJIETATH MPOBEPSIEMOE MPEAINONIOKEHUE, OLICHUBATH
MPAaBWJIBHOCTH TIOPSIIKA TIPOBENICHHS MCCIIEIOBAHUS, JENNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOJIEHUI U OTIBITOB;

—TIPOBOJUTH OIBITHI MO HAOIIOICHUIO (U3UYSCKHUX SIBIICHUH WM (PU3WUECKUX CBOMCTB TeJ
(n3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHMs SHEPIUU; 3aBUCHMOCTH Mepuoa
KoJe0aHWi MPY>)KMHHOTO MAasgiTHUKA OT MacChl Tpy3a M JKECTKOCTH NPY>KUHBIA HE3aBHCUMOCTH

OT aMIUTUTYAbl MaJlbIX KoJieOaHWii; MPSIMOIMHEHHOE pPAaCIpOCTpAaHEHUE CBETa, pPa3JIoKEeHUE
Oesoro cBeTaB CIEKTP; HM3y4YeHHWE CBOWMCTB HM300paKEHHUS B INIOCKOM 3€pKaje U CBOWMCTB
n300pakeHUsl TpeaMeTra B coOuparonieidl JuH3e; HAONI0JeHHE CIUIOUIHBIX W JIMHEHYaThIX
CIIEKTPOB HW3JyYEHHs): CaMOCTOSITEILHO COOHWpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUS;, OMMICHIBATH XOJI OTBITA U €r0 Pe3yJIbTaThl, ((OPMYIHUPOBATH BHIBOIHI;

—IIPOBOAUTH TIPH HEOOXOIWMOCTH CEpUI0 TPSIMBIX H3MEpPEHH, OINpenenss cpeaHee 3HaueHue
n3MepsieMoll BeIU4YMHBI ((POKYCHOE paccTOsiHME cOoOMparolel JMH3b1); OOOCHOBBIBATH BBHIOOD
crmocoba U3MepPEHU s/ U3MEPUTEITHHOTO TpHOOpa;

—IIPOBOJIUTh HCCIIEIOBAHHE 3aBUCUMOCTEH (U3UYECKUX BEIMYHMH C UCIOJIB30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCHUMOCTh ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIDKCHUHM 0€3 HaYaJIbHOU
CKOPOCTH; TIepHUOJia KOJeOAaHWN MaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBHCHMOCTH
yIila OTpaXKeHHUs CBETa OT yIJIa IMAJICHHS M yTrila MPeJIOMJICHUS OT yTila MaJeHus): TUITAHUPOBaTh
HCCIIeJOBaHNEe, CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOJyYEHHOU
3aBUCHMOCTH (U3MYECKHX BEJIWYWH B BHUIE TaOMUIl W TpaduKOB, JAENaTh BBIBOABI IO
pe3yJibTaTaM UCCIICIOBAHUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3UUYECKUX BEIIMYHUH (CpEeAHsisl CKOPOCTh U YCKOpPEHHE
Tena TP PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >XECTKOCTh
NPYXUHBI, KOOPPUIMEHT TPEHUSI CKOJBXKEHHUs, MexXaHhdeckas padoTa U MOIIHOCTD,
YacToTa W MNEPHOJl KOJICOaHWH MaTeMaTHYECKOTO U TPYXUHHOTO MAasSITHUKOB, ONTHYECKAast
cujia coOuparomie JUH3bI, PaTHOAKTHUBHBIA (OH): TJIIAHHUPOBATh H3MEPEHUS, COOHUpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY W BBIIOJHATH M3MEPEHUs, CJIeAys MPeaIoKEHHON



WHCTPYKIIMU; BBIYUCIISITh 3HAUCHUE BEJIMYMHBI M aHATU3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThI C
YYE€TOM 3aJIJaHHOU MOTPEIIHOCTH U3MEPEHMUIA;

—Cco0JIrI0AaTh TpaBUila TEXHUKHU 0€30I1aCHOCTH TIpHU padboTe ¢ 1abopaTopHBIM 000PYyIOBaAHUEM;

—pa3iuyaTh OCHOBHbIE NPHU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJEJIEH: MaTepuajibHas TOYKa,

a0COJIIOTHO TBEPZOE TEJIO, TOYEYHBIM UCTOUYHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsi MO/JI€JIb aTOMHOTO sIpa;
—XapaKTepU30BaTh MPUHIIHIIBI JCHCTBUS HU3YUYEHHBIX MPUOOPOBHU TEXHHUYECKUX YCTPOHCTB
C OHOPOM Ha MX ONHUCAHUS (B TOM YHUCIE: CIIUIOMETpP, JATUYUKH IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUsI, paKeTa, 3XO0JIOT, OYKH, IIEPHUCKOII, ¢oToanmapar, ONTHYECKHUE CBETOBOJHI,
CIIEKTPOCKOII, JI03UMETP, Kamepa BuiibcoHa), ncnonp3yst 3HaHUSI O CBOMCTBax (PU3MYECKUX
SIBJICHUM U HEOOX0AuMBbIE (PpHU3NUECKHE 3aKOHOMEPHOCTH;

—MUCIIOJIb30BaTh CXEMbl M CXEMaTH4YHbIE PHUCYHKH H3YyUYEHHBIX TEXHUYECKHUX YCTPOMCTB,
W3MEPUTEIBHBIX ~ OPUOOPOB M TEXHOJIOTMYECKHMX  MPOILECCOB  MPU  pEIICHUU
yueOHO-TIPAaKTUUECKUX 3aJad; ONTHYECKHE CXEMbl JJIsd IIOCTPOCHUs H300paKeHU B
IUIOCKOM 3€pKajie U coOuparoleil JINH3E;

—IIPUBOJUTh MPUMEPHI/HAXOAUTh HMHGOPMALMIO O MpHUMEpax MNPAKTUYECKOrOo HCIOIb30BAHUS
(hu3nYeCKUX 3HAHUH B TIOBCETHEBHOM KU3HHU ISl 00eCIIeueHUs O€30ITaCHOCTH IPH OOPAIICHUH C
npubopaMu U TEXHUYECKUMU YCTPOWCTBAMH, COXPaHEHHUs 3J0POBbs U COOJIOIECHUS HOPM
9KOJIOTMYECKOTO IMOBEJECHUS B OKpY’Kalolle cpesie;

—OCYIIECTBIISITh IOUCK HHGopmauuu (GU3NYECKOro cojJepkaHus B certu HHTepHer,
CaMOCTOSITEIbHO  (OPMYJIUPYsT IIOMCKOBBIM  3ampoc, HaXOAWTh MYTH  ONpPEACICHUS
JIOCTOBEPHOCTH  IOJy4YEHHOM HMH(pOpMalMM Ha OCHOBE HMEIONIUMXCS  3HAHUU U
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

—MUCIIOJIb30BaTh IIPU BBIIIOJHEHUM Y4YEOHBIX 3aJaHUl HAay4HO-IIOMYJISIPHYIO JHUTEpaTypy
(buzmueckoro conaepaHusi, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu HWHTEepHET; BIaneTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHQPOpPMALMU M3 OJHOI 3HAKOBOM
CHCTEMEI B JPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpManuu U3
HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJAEp)KaHUs, MYyOJIUYHO MPEACTaBISITH PE3yIbTaThl
MPOEKTHOW WJIM HCCIEAOBATEIbCKOM NESITENbHOCTH; MpPH 3TOM TIPaMOTHO MCIOJIb30BaTh
W3y4YeHHBI TOHSATUHWHBIM amnmapar H3y4aeMoro pasjena  (U3UKH 51 COIIPOBOXK1AaTh
BBICTYIJICHUE TMpe3eHTaluec yuéToM 0COOEHHOCTEH ayAMTOPUHN CBEPCTHUKOB.

Buabl 1esiTeJIbHOCTH oﬁyqamnmxcsl, HalmpaBJICHHbIC HA JOCTHIKCHHE pe3yabTaTa.

Kuace Paznen Temarunueckuii 010K, OCHOBHbIC BH/IbI JCATSIBHOCTH yJaIlInuXxcs (Ha
TeMa YpOBHE YUeOHBIX JEHCTBUIN)
7xmacc | Gusuka wu  e¢ | Pu3MKAa — HAYKA O | Bigpnenue paznuuuii Mexay GU3NYECKUMHU U
poJib B HMO3HAHUHU | IIPHPOJIC XUMUYECKUMH [TPEBPAIIICHUSMHU.
OKPY’KaroIero Pacnio3naBanue " KJIaccu(UKaIus
Mupa bU3UIECKUX SIBJICHMIA: MEXaHUYECKHUX,
TEIUIOBBIX, JJICKTPUYECKHUX, MArHUTHBIX H
CBETOBBIX.
HaGmonenne wu  ommcanue  PU3UYSCKUX
SIBJICHUU
DPuzuyeckue Omnpenenenue LCHBI JCTICHUS IIKAJTBI
I HU3MEPUTEIBHOTO npubopa. N3mepenne

JIMHEHHBIX pa3sMEpoOB Tel U MPOMEXYTKOB
BPEMEHH C YYETOM MOTPENTHOCTEN.

N3mepenne o00BEMA JKUIKOCTH U TBEPIOTO
TeJa.

N3mepenue  temmeparypbl IpU  ITOMOILIH
YKHAJIKOCTHOI'O TEepMOMETpPAa M JaT4yuKa
TEMIIEPaTYPHI.

BpinosiHeHHE TBOPYECKUX 3aJaHUM MO TTOMCKY




CIoco0OB M3MEPEeHUST HEKOTOPHIX (PU3MUECKUX
XapaKTEePUCTHK, HANpPUMEP pa3MEpoOB MajbIX
00BEKTOB (BOJIOC, TIPOBOJIOKA), YyIaIEHHBIX
OOBEKTOB, OOJBIINX PACCTOSHUM, MaJbIX
MMPOMEKYTKOB BPEMCHHU. OOGcyxneHue
npeajIaraeMbIX cnoco0oB

EcrecTBenno-
Hay4HbIN METOJ
MO3HAHUSA

BriBrkeHnue TUTIOTE3, OOBSICHSIFOIITAX
IIPOCTHBIC SAABJICHUSA, HAIIPUMCP:

— TI0YeMYy OCTAHaBJIWBACTCS JBIDKYIIEECS I10
rOPU30HTAIIHHOM ITOBEPXHOCTH TEJIO;

— TOoYeMy B JKApKYK TMOTOJAy B CBETJIOH
OJIeXK/JI€ MPOXJIAAHEN, YEM B TEMHOM.
[Ipennoxkenne crnoco0OB MPOBEPKH THIIOTES.
[IpoBenenue wccineqoBaHUS IO  IIPOBEPKE
KakoW-IM0O TUMoTe3bl, HAllPUMEP: 1aIbHOCTH
moJi€Ta MmIapuKa, MyIIeHHOrO TOPU30HTAIIBHO,
TeM OOoJbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

ITocTpoenue MPOCTEUIINX MoJeNen
(¢u3nyeckux SABJICHUM (B BUIE PUCYHKOB WJIU
CXeM), Hanpumep WEN S IpeaMeTa;

HpHMOHHHCﬁHOC PacCIIpoCTpaHCHUEC CBCTA

IlepBoHayanbLH
ble CBeleHUs O
CTPOEHUM
BellecTBa

CTpOGHI/Ie BCIICCTBA

HaGnrogenne ©  WHTEpHnperanus  OIBITOB,
CBUJETEIBCTBYIOIINX 00
ATOMHO-MOJICKYJIIDHOM CTPOCHHH BEIIECTBA!
OTIBITHI C pac- TBOPCHUEM PA3JIMYHBIX BEIICCTB
B BOJIE.

OmeHka pa3MepoB aTOMOB U MOJEKYJI C
UCIIOJb30BaHUEM (poTO- Trpaduid, MOTYyUYEHHBIX
Ha aTOMHOM CHUJIOBOM MHUKPOCKOTIE.
OrnpeneneHue pa3MepoB MaJIbIX Tel

JIBuxkeHue
M B3anUMOJIeHCTBHE
YaCTHI] BEIIeCTBa

Habmronenne u oObsiCHEHHE OPOYHOBCKOTO
JIBOKEHUS U siBiieHUs T y3un.

[IpoBenenne U  OOBACHEHHE OMNBITOB MO
HaOJIFOJIEHUIO TEIJIOBOI'0 PaCIIMPEHUS ra30B.
[IpoBenenne U  OOBACHEHHE OMNBITOB IO
00HapyKEHUIO cui MOJIEKYJISIPHOT'O
NPUTSKEHUS U OTTAJIKUBaHUSI

ArperarHsle
COCTOSIHMS BELIECTBA

Onucanne (¢  HCIOJB30BAaHUEM  IPOCTHIX
MoOJieJield) OCHOBHBIX Pa3JIMYUid B CTPOCHUH
ra3oB, )KUJKOCTEN U TBEPIBIX TEI.

OO0BsIcHEHNE MATOH COKUMAEMOCTH KUIKOCTEMN
U TBEPIABIX T, OOJBIION CKHUMAEMOCTH
ra3osB.

OOmbsicHenne coxpaHeHus: (OpMbI TBEPABIX Tl
U TEKYYECTH )KUIAKOCTH.

IIpoBenenue OonbITOB, NOKA3bIBAKOIINX, YTO B
TBEPAOM COCTOSIHUM BOJIbI YaCTHUIIBI HAXOSITCS
B CpeIHEM Jalbllie ApYyr OT Apyra (ILIOTHOCTh
MEHBIIIE), YEM B KHIKOM.

YcraHoBiIeHHE B3aHMMOCBSI3U MEXY
OCOOCHHOCTSIMH arperaTHbIX COCTOSHHUM BOJIBI
W CYLIECTBOBAHUEM BOJHBIX OPraHU3MOB.

JBu:xeHune "
B3aHMOJEHCTBHE
TEJ

Mexanuueckoe
JBUKCHHE

HccnenoBanne paBHOMEPHOTO JBHXKEHHUS U
OIpEeJIeICHUE €ro MPU3HAKOB.
HabGnronieHne HepaBHOMEPHOI'O JIBMIKEHHUS U




omnpeielieHHe €ro OTJIMYMIl OT PaBHOMEPHOTO
JIBUKEHHSI.

Pemenne 3agau  Ha ompeaeneHue  IMyTH,
CKOPOCTH M BPEMEHU PABHOMEPHOTO JBH)KCHUSI.
Ananu3 rpaduUKOB 3aBUCUMOCTH MyTH U
CKOPOCTH OT BPEMEHH

HNuepuus, Macca,
IJIOTHOCTD

OObsicHEeHHEe W NOPOTHO3UPOBAHHE SIBJICHUIA,
OOYCJIOBJICHHBIX HWHEpPLHEH, HAIpUMeEp: 4YTO
MPOUCXOAUT TIPU TOPMOKEHUU HIU PE3KOM
MaHEBpEe AaBTOMOOWIIA, IIO0YEMY HEBO3MOXKHO
MTHOBEHHO  TIPEKpaTUTh  JBMI)KEHHE  Ha
BEJIOCUIIE/IE UJIM CAMOKAaTe U T. 1.

[IpoBeneHne U aHaJIN3 OITBITOB,
JEMOHCTPUPYIOIIIUX ~ HM3MEHEHHE CKOPOCTH
JIBIDKCHHSI Tejla B pe3ysIbTaTe JICHCTBHS Ha
HETO JAPYTUX TEl.

Pemienne 3amay Ha ONpeacieHHE MacChl
Teja, ero 00béMa M INIOTHOCTH.

ITpoBencHue u a”Hann3 OINBITOB,
JICMOHCTPUPYIOIIUX 3aBUCUMOCTh H3MCHCHUS
CKOpOCTH  Tejla OT €ro Maccel IpH
B3aumojiciictBuu Tell. M3MepeHnrue Macchl Tea
pa3IuYHBIMHU cnoco0amMu. Onpenenenue
IJIOTHOCTH TEJIa B PE3yJIbTaTe M3MEPECHUS €ro
Macchl U 00BEMa

Cuia. Bungsr cun

N3ydenne B3auMOJEHUCTBUS KaK  IPUYHHBI
W3MEHEHHMsI  CKOpPOCTH  Tejla  WJIH  €ro
nedopmaiuu.

Onucanue peanbHbIX cUTyarui
B3aMMOJICHCTBHSI TEJI C IOMOIIBIO MOJENEH, B
KOTOPBIX BBOJUTCS TMOHSITHE U HU300pakeHue
CHUJIBL. N3yuenne CHUJIBI YIPYTOCTH.
HccnenoBanne 3aBUCHMOCTH CHJIBI YIPYTOCTH
OT yMJIMHEHUs pPE3WHOBOrO0 IIHypa WJHU
MPYUHBI (C TIOCTPOEHUEM TIpaduKa).

AHanmu3  OpakTHUYECKMX  CUTyalu, B

KOTOPBIX  TIPOSIBIISIETCST  JASWCTBUE  CHIJIBI

ynpyroctu (yopyroctb Msiua, KpPOCCOBOK,

BETOK JIepeBa | JIp.).

AHanmu3 cuTyalui, CBSA3aHHBIX C SIBICHHEM
TSTOTEHUS. OObsicHeHHe OpOUTAIIBHOTO
JIBIDKCHUS TITAHET C WCIIOJIB30BaHUEM SIBIICHHS
TATOTEHUS U 3aKOHa MHepuuu. i3mepenue Beca
TeJla ¢ MOMOIIbI0 TuHaMoMeTpa. O00CHOBaHHE
3TOro cnocoda u3MepeHHUsl.

Ananus " MOJICJINPOBAHUE SIBJICHU S
HEBECOMOCTH. ODKCIIEpUMEHTAIIBHOE
MOJy4YeHHUEe npaBuiIa CJIIOKEHHS CHJI,
HampaBJICHHBIX BIOJIb OIHOU MPSIMOM.

OnpeneneHue BEIUMYUHBI PAaBHOACHCTBYIOIIEH
CHIIL.

HN3yyeHue cuiibl TPEHUSI CKOJIBKECHUS U CHIIbI
TPEHHUS ITOKOSI.

HccnenoBanve  3aBUCUMOCTH  CHJIBI
TpeHUsT OT Beca Tela U CBOWCTB
TPYIIUXCSI HOBEPXHOCTEMH.




AHanmu3  NpakTUYECKUX  CUTyalldd, B
KOTOPBIX MPOSABIACTCA IIGI‘/JICTBI/IG CHUJIbI
TpeHMUs, HCTOJIb3YIOTCSA CITIOCOOBI eé
YMCHBIICHUA WJIN YBCINMYCHUA (KaTaHI/IC Ha
JIbDKaX, KOHbKaX, TOPMOKECHHUE aBTOMOOWIIS,
HCIIOJIb30BaHUE IMOJUIUITHUKOB, TJIaBaHUE
BO/JIHBIX KUBOTHBIX U JP.).

Pemienue 3amau ¢ wucnoib3oBaHueM (popmyi
JUIsL pacd€Tra CHUIIbI TSKECTH, CHJIBI YIIPYI'OCTH,
CHJIBI TPEHHUS

JlaBiienue
TBEPJIBIX
JKUJIKOCTEH
ra3oB

Tell,

JaBiieHue.

Ilepenaua naBnenus
TBEPABIMHU  TEJIAMH,

KHUIKOCTAMU
ra3daMm

u

Anaimmz u OOBSICHEHHME  OIBITOB U
MPaKTUYECKHUX  CUTyaluMd, B  KOTOPBIX
MPOSIBJISIETCS CUJIA 1aBJICHUSI.

O6ocHoBanne  cnocoOOB  yMEHBIIGHHUS U
yBeJIMYEHHUs JaBiieHus. M3ydyeHue 3aBUCHMOCTU
JlaBJIeHUsI raza OT oO0bEMa U TemIeparyphl.
N3yuenne ocoOeHHOCTEHN mepenayu JaBJICHUS
TBEPABIMU  TEJaMH, XUIKOCTAMM U Ta3aMH.
O6ocHoBaHue pe3yIbTaToOB OTIBITOB
O0COOEHHOCTSIMHM CTPOEHUS BEILECTBa B TBEPIOM,
JKUJIKOM U ra3000pa3HOM COCTOSIHUSIX.
DKCIIEpUMEHTAJIBHOE J10Ka3aTeJIbCTBO 3aKOHa
[Tackans. Pemenne 3agad Ha pacu€Tr NaBICHUSA
TBEPAOTO TENA.

[[aBJ'IeHI/Ie KHUIKOCTH

UccaenoBanue 3aBUCHMOCTH JIaBJICHUS
JKUJIKOCTH  OT TJIyOWHBI TOTPYXCHUS U
MJIOTHOCTH KHUIKOCTH.

Haomonenue 74 o0BsIcHEHHE
TUJIPOCTATUYECKOTO  MMapajokca Ha OCHOBE
3axona Ilackajs.

HN3yuenune cooOIIaromnxcsi COCy10B.
Pemienne 3amad Ha pacu€r OaBIICHUS
JKMJIKOCTH. OOBbsicHeHHnE IIPUHIUIIA
JEVCTBUS THAPABINYECKOTO Ipecca.

Ananus u oObsICHEHUE MIPAKTUUYECKNUX
CUTyallMi, JEMOHCTPUPYIOIIUX IPOSBICHUE
JlaBJIEHUsI KUAKOCTM M 3akoHa [lackans,
HampuMep TPOIECCOB B  OpraHu3Me IpHU
rTyOOKOBOJITHOM HBIPSIHHH.

ATtmocdepHoe
JIaBIICHUE

DKCcNepuMEeHTalbHOE oOHapyXeHHe
aTMoc(hepHOro JIaBJICHUSL. Ananus u
00BsICHEHUE OITIBITOB )58 OPaKTHYICCKUX
CUTYaIUH, CBSI3aHHBIX c JericTBUEM

atMOc(EpHOTO JTaBJICHUSI.

OOBsiCHEHHE CyIeCTBOBaHUA aTrMocdepsl Ha
3emiie W HEKOTOPBIX IUTaHEeTaX WiId €
OTCYTCTBHSI Ha JIPyrux 1aHeTax u JlyHe.
OOBsicHeHHNE W3MEHCHHUS MJIOTHOCTH
aTMocepbl € BBICOTOH ¥  3aBUCHMOCTH
aTMOCc(EpHOTo JaBJIEHUS OT BBICOTHI.
Pemenne 3amau Ha pacu€r armochepHOro
JIaBJICHUSA. Nzyuenue yCTpOMCTBa
OapomMeTpa-aHepoua.

JleiicTBuE KUJIKOCTH

n rasa

Ha

DKCIepUMEHTAJIbHOE OOHapy>XEHHE JIEeUCTBUS
JKMJKOCTH U ra3aHa IMOTrPY>KEHHOE B HUX TEJO.




MOTPYXKEHHOE B HHUX
TEJI0

Onpenenenue BBITAJIKUBAIOIIIEH CHUJIBI,
JEUCTBYIOIIEH HA TEJIO, IOIPYXKEHHOE B
JKUJIKOCTb.

I[IpoBenenne ®  OOCYXXJEHHE  OIIBITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTH
BBITAIKUBAIOIIEN CWIbI, JACHUCTBYIOIIEH Ha
TEJO B KHUIKOCTH, OT 00bEMaA MOTpyKEHHOM B
JKUJIKOCTh YacTH Tejla U OT IUIOTHOCTHU
SKHUJIKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE
oT 00béMa MOTpYXEHHONH B KUIAKOCTh YacTH
Tena.

Pemenne 3amay Ha NOpPUMEHEHHE 3aKOHA
Apxumena u ycl0oBUs IJIaBaHUS TeJl.
KoucTpynpoBanue apeomeTrpa 1500071
KOHCTPYMPOBAHUE JOAKH U OlpeAeieHue e¢€
rpy30I01bEMHOCTH

Pabora
MOIIHOCTb.
JHeprus

PaGora u MOLIHOCTH

OKCNIEPUMEHTAIbHOE onpeneIeHue
MEXaHUYECKON pabdoThl CHUJIBI TSXKECTH IIpHU
NaJeHuu TeJla W CUIbl TPEHUs IIpU
PaBHOMEPHOM  IEPEMEUICHUM  Tejla  II0
TOPU30HTAJIBHOM ITOBEPXHOCTH.

Pacuér momHOCTH, pa3BUBacMOM  IpH
nogpb€Me IO JiecTHULlE. PemreHue 3amad Ha
pacy€T MEeXaHW4YeCKOW pabOThl U MOIITHOCTH

IIpocTeie
MEXaHU3MBbI

Onpenenenue BBIMIPBIILIA B CHUJIE MPOCTHIX
MEXaHU3MOB Ha npuMepe peryara,
MOJIBUDKHOTO M HEIOJIBU)KHOrO  OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue yciioBUsl paBHOBECHUsI pblyara.
OO0OHapyKeHHEe CBONCTB MPOCTHIX MEXaHU3MOB
B pa3InYHBIX WHCTPYMEHTaxX u
NpUCHOCOOIEHUAX, UCTIOJIBb3YEMBIX B OBITY

A TEXHUKE, a TAaK)KE€ B JXUBbIX OpraHuU3Max.
DKCNepUMEHTaIbHOE JI0Ka3aTeJIbCTBO
paBeHCTBa pabOT TPH OPUMEHEHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue KII/] Hak1OHHON MIIOCKOCTH.
Pemrenwe 3amad Ha IIpUMEHEHHE IIpaBUJIA
paBHOBecus pbryara uHa pacuér KIIJ{

Mexannueckas
SHEprus

9KCHepI/IMeHTaJ'IBH06 OIPECACIICHUEC HU3MCHCHUS
KHHETUYECKON U HOTCHLII/IaJIBHOﬁ OHCPIruun
TCJIa IIpHU €ro CKaTbIBAaHHU I10 HaKJIOHHOM
IIJIOCKOCTH.

dopMynupOBaHME Ha OCHOBE HCCIIEIOBaHUS
3aKOHAa COXPaHEHHS MEXaHUYECKOU IHEPTHUH.
O6cyxnenue TpaHUIL MIPUMEHUMOCTH
3aKOHa COXpPAHEHUS DHEPTHUH.

Pemenne 3amad ¢ UWCMONB30BaHUWEM 3aKOHA
COXpaHCHHSI SHEPTHH.

8 ki1ace

TemnoBeie
SIBJICHUS

Crpoenue u
CBOMCTBA BELIECTBA

HaGmonenne W HWHTEpHIpeTanusi  ONBITOB,
CBUJIETEIIbCTBYIOLIUX 00
aTOMHO-MOJICKYJISIPHOM ~CTPOCHHH  BEIIECTBA!
OTBITHI C PACTBOPEHUEM Pa3JINYHBIX BEILECTB B
Bojme. Pemenwe 3amad 1o OICHUBAHUIO




KOJINYECTBA aTOMOB MWJIM MOJIEKYJ B €IUHUIIE
0o0béma BemiecTBa. AHaIM3 TEKCTAa JPEBHUX
aTOMHUCTOB (HampuMmep, (parmMeHTa IMOAMBI
Jlykpeuus  «O  mpupone — Bewien») ¢
M3JI0’)KEHHEM OOOCHOBAHUIN aTOMHOMN I'MIIOTE3bI
(cmpicioBoe yTeHue). OueHka yoeauTeaIbHOCTH
3TUX 000CHOBaHUH. OOBbsicHeHne
OpOYHOBCKOTO JABWIKEHHUsI, siBICHUS IUPDy3un
U pa3Iduuid  MeXJIy HHUMHM Ha OCHOBE
I1OJIO’KEHUH MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU CTPOEHUSI BEILECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3JIMUUi B CTPOCHUU
ra3oB, OKHJIKOCTEHd W  TBEPABIX TEA C
UCIIO0JIb30BaHUEM IIOJIO’KEHUI
MOJIEKYJISIPHO-KMHETUYECKOM TEeOpUHn
CTPOEHUsI BElECTBa.

[IpoBeneHue  oOmbITOB  MHO  BbIPALLUBAHUIO
KPHUCTAJIJIOB TOBAPEHHOM COJIM MJIU caxapa.
[IpoBenenue u oOBbsICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIUX KalUJUISIPHbIE SIBJICHUSA U
SIBJICHME€ CMauuBaHUsL.

OOBbsicHEeHUE POJIN KaUJUIAPHBIX SIBICHUN JUTS
MOCTYIJICHHUS BOJIbl B OPTaHU3M pPacTECHUU.
HaOmronenune, mnpoBeneHue U oOBbSICHEHUE
ONIBITOB 1o HaOII0ICHUTO TEIJI0BOTO
pacuIMpeHus ra3oB, KUJKOCTEH U TBEPIBIX TEI.
OOpbsicHeHne coxpaHeHUs: 00bEMa TBEPABIX TeJl,
TEKYYeCTH )KUIKOCTHU (B TOM YHCIE, Pa3HULIBI B
TEKYy4Y€CTH JJIs Pa3HBIX )KUJIKOCTEHN ), JaBJICHUS
rasa.

[IpoBenenue  OMBITOB,  JAEMOHCTPHUPYIOLINX
3aBUCUMOCTh  JaBJIEHHUS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUs WU OXJIAXKIACHUS,

" ux oObsiICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYJISIDHOIO  Y4YeHMs.  AHaiu3
MPAKTUYECKUX CUTyallud, CBS3aHHBIX CO
CBOMCTBAaMM I'a30B, JKUAKOCTEN U TBEPABIX TEJI

TenaoBbie
NMPOoLecchI

OO0ocHoBaHue MpaBuUI HM3MEpEeHUs
TeMneparypsl.
CpaBHeHUe Pa3IMYHBIX CrIoco00B

W3MEpPEHUS U KA TeMIIepaTyphl.
HaOmronenue " 0o0BsACHEHHE OIILITOB,
JIEMOHCTPUPYIOIIUX W3MEHEHHE BHYTPEHHEU
SHEPIrUH TeJia B pe3yjbTare TeIulonepeadd u
pabOThI BHEIITHUX CHIIL.

HaGOmronenue u 0OBSICHECHHE OIBLITOB,
00CyXKJIeHUE MPAKTHIECKUX CHUTYyaIHH,
JIEMOHCTPHUPYIOIIHX pa3zaudHbIe BHJIbI
TeTUToTIepeIavuu: TETUIOTIPOBOTHOCTb,

KOHBEKIIUIO, U3JIyUYECHUE.

HccnenoBanue sBICHUS TEMJI00OOMEHa TIpH
CMEILIMBAHUU XOJIOJHON YU TOPSIYEN BOBI.
Ha6mronenue YCTaHOBJICHUS TEIIJIOBOT'O
paBHOBECHUsl MEXKAYy TIopsAd4er M XOJIOJHOM
BOJIOM.




Onpenenenue (n3mepenue) KOJIMYeCTBA

TETUIOTHI, MOJIYYEHHOTO BOJIOH npu
TEINIOOOMEHE C HarpeTbiM METAJUTMYECKUM
IJIAHIPOM.

Onpenenenue (n3Mepenue) yIeIbHOU

TEIUIOEMKOCTH  BemiecTBa. PemieHwe  3amad,
CBSI3aHHBIX C BBLIYHCJIEHHEM KOJIMYECTBA TEILIO-
THI U TETJIOEMKOCTH IPH TEIIIO0OMEHE.

Ananus cuTyanumn IIPAKTHUYECKOTO
HCII0JIb30BaHUs TEIUIOBBIX CBOMCTB BELIECTB U
MaTepuasos, HarpuMep B HEeTIsIX
SHeprocOepexeHus: TEIJIOU30JISILUS,
SHEeprocoOeperarone KPBIIIIH,

TEPMOAKKYMYJISITOPHI U T. 1.
HaOmronenue  sBieHUi HCIIapeHUsI u

KOHJCHCAIIUH. HUccnenoBanne  mporiecca
WcrnapeHust pa3IUYHBIX JKUJIKOCTEH.
OOBbsicHeHne SIBJICHUM vcrnapeHust u
KOH/JICHCAIIUU Ha OCHOBE

ATOMHO-MOJICKYJISIPHOTO YUCHHUSI.

HaOmonenne w  oOBsicHEHHWE  mpolecca
KUIIEHUsS, B  TOM  YHCIIE 3aBUCUMOCTH
TEMIICPATYPhbl KUIICHUA OT OABJICHUA.
Omnpenenenue  (M3MEpEHUE) OTHOCHUTEIHHOU
BII&XKHOCTH BoO3ayxa. HaOimromeHue mpoiiecca
IUTAaBJICHUSI ~ KPUCTAJUIMYECKOTO  BEIIECTBa,
HaTrpuMep JibJa.

CpaBHeHuE MPOIIECCOB TUTaBJICHUS
KPpUCTAINIMYCCKUX TCJII M pPasMArdCHU:A IIpHu
HarpeBaHUM aMOP(HBIX TeIl.

Onpenenenue (M3MEpPEHHUE) YIEITBHOM TETJIOTHI
maBneHuss  apga.  OObscCHeHUE  SIBICHUH
IUIaBJICHUA W KpUCTAJUIM3allMM Ha OCHOBEC
aTOMHO-MOJICKYJISIPHOTO YUEHHSI.

Pemienne 3aJa4, CBsA3aHHBIX C BBIYHMCICHHECM

KOJINYECTBA TEIUIOTHI B rnporueccax
Terulonepeaayu npu ILUIaBJICHUU u
KpHCTaJIIN3AI1H, HMCIIapeHUH u
KOHJECHCAIlUH.

Ananuz CHUTyalui MPaKTUYECKOI O
MIPUMEHEHUs SIBIGHUN TUTaBJICHUS u

KpUCTAJUIU3AallMU,  HAallpUMeEp, IIOJy4YEeHHEe
CBEPXUYHMCTBIX MaTE€pHUAJIOB, COJICBasl Trpejika U
Ap.

Anamm3 paboTel W OOBSICHEHHE MPHUHIMIIA
JICHCTBUSI TEIJIOBOTO JIBUTATEJIS.

Brrancienne KOJIMYISCTBA TEILIOTHI,
BBIICJSIIOLIETOCS. TMPU  CrOPAaHUM  PAITUYHBIX
Bu10B ToruinBa, U KIIJI apurarens.
OOcyXIeHue  JKOJOTHYECKUX  MOCIEACTBHH
WCTIOJB30BaHUsl  JIBUTATENEH BHYTPEHHETO
CrOpaHMsi, TEIJIOBBIX U THAPOIIEKTPOCTAHIIUN.

DJIEKTPUYECKUE U
MarHuTHBIC
SIBJICHUS

DIIEKTpUYECKHUE
3apsabl.
3apsiKEeHHBIE Teja

HaGntonenne W  mpoBeAEHHE OMNBITOB IO
SIIEKTPU3AIUM TEJI NPU CONPUKOCHOBEHUU U
WUHAYKIIMEH.




u ux
B3aNMOJIENICTBUE

HaOmronenne um o0OBsICHEHHE B3aWMOIEHCTBUA
OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX
TeJ.

OObsicHeHne MpUHLMIIA e CTBUS
AJIEKTPOCKOIIA. OObsicHeHHE SIBIICHU U
SJIEKTPU3AIUM TIPU CONPUKOCHOBEHUHM TEI U
UHIYKIMEH C HCHOJIb30BAHUEM 3HAHUN O
HOCHUTEISAX  DJIGKTPUUYECKUX  3apsiioB B
BEIIIECTBE.

Pacmo3HaBanne u  OOBSCHEHHE  SIBIICHUM
SJIEKTPU3AIUHU B MMOBCEIHEBHOMN KU3HU.
HaOmronenue u o0OBsACHEHUE OIBITOB,
WIUTFOCTPUPYIOIIUX 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsijia.

HaGntonenne ONBITOB MO  MOASIHPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUIECKOTO TTOJISI.
HccnenoBanue QeUCTBUSA DIEKTPUYECKOTO IOJIS
Ha MMPOBOJIHUKH U JUDJIEKTPUKHU.

TTocTosuHEbIHI
BJIEKTPUYECKUM TOK

HaGnrogenne pasnuuHBIX  BUIOB  JACHCTBUS
AJIEKTPUYECKOTO TOKAa M OOHapyXeHUE OSTHX
BUJIOB JICHCTBUS B ITOBCEIHEBHOMN )KU3HH.
COopka M HCHBITAaHUE DJIEKTPUUECKOM Lienu
MOCTOSIHHOTO TOKa.

H3mepenue cuiabl TOKa aMIepMETPOM.
H3mepeHne SIEKTPUYECKOTO  HAIPSHKEHUS
BoJIbTMETpoM. [IpoBenenne u OOBICHEHHE
OIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHMOCTh
3JIEKTPUUYECKOTO COMPOTHUBIEHUS MPOBOJHUKA
OT €ro JJWHBI, TUIOIIAJH TOIEPEYHOrO
CeYeHUs U MaTepuana.

HccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKA,

POTEKAIOIIETO gyepes pe3ucrop, oT
COTNIPOTHUBIICHUSI PE3UCTOpPa M HAMPSOKCHUS Ha
pe3ucrope.

IIpoBepka mpaBuiia CIHOKEHHUS HaNPSHKEHUN
MpyA TIOCJIEOBATEIbHOM COEJIMHEHUHU JBYX
PE3UCTOPOB.

IIpoBepka mnpaBuna s CUJIBI TOKa MpPH
rnapauieJIbHOM COEAUHEHUHN PE3UCTOPOB.
AHanu3  cuTyalMid  NOCIEIOBAaTENbHOTO U
mapaJiiieJIbHOIr0O COCAMHCHHUA IIPOBOJHUKOB B
JIOMaITHUX 3JEKTPUUECKUX CETSX.

Penrenne 3amad ¢ MCHONB30BaHHUEM 3aKOHA
OmMa u dopmyn pacd€ra DIIEKTPHUIECKOTO
COIMMPOTUBJICHUA npu II0CJICA0BAaTCIIBHOM U
napajasie IbHOM CO€IUHEHUH MTPOBOIHUKOB.
Onpenenenue pabOThl AIEKTPUYECKOTO TOKa,
IIPOTEKAIOIIEr0 YEPE3 PE3UCTOP.

Omnpenenenre  MOIIHOCTH — 3JIEKTPHUYECKOTO
TOKQ, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKAa 4Yepe3
JIaMIIOYKY OT HAIIPs>KEHUs Ha HEW.
Onpenenenue KIIJ| narpeBaresns.
HccnenoBanne mnpeoOpa3oBaHUs SHEPTHU IPU
NMoAbEME Ipy3a3JI€KTPOABUTATEIEM.
OO0BscHeHHNE YCTPOUCTBA U IpUHIAIIA




I[CﬁCTBPI?I JAOMAIIHUX JICKTPOHArp€BaTcCiIbHBIX

pUOOPOB.

OObsicHEeHHEe TPUYUH KOPOTKOTO 3aMBIKaHUS U
MPUHIIUIIA NCHUCTBUS IJIAaBKUX
MpeaoXpPaHUTEICH.

Pemenue 3amad ¢ HCIOIB30BAaHHEM 3aKOHA
Jxoyns—Jlenna. HaOnroneaue

BO3HHUKHOBCHMH:A SJICKTPHUYICCKOT'O TOKa B
KHNAKOCTH.

MarauTHBIE SIBJICHUS

HCCJIG,Z[OBaHI/IC MAarHmuTHOI O B33.PIMOI[CI>'ICTBHSI
MOCTOSIHHBIX MAarHUTOB.

I/IsyquHe MArdmTHOI'O I10JId ITOCTOAHHBIX
MarHuTOB npu X  OOBEeIUHEHHH u
pa3ieneHuu.

[IpoBeaeHne OMBITOB MO BU3YaJIU3alUU IOJIA
ITIOCTOSAHHBIX MArHUTOB.

HNzyuenue SIBIICHUS HaMarHu4uBaHU
BCIIICCTBA. HUccaenoBanue e CTBUS
SJIEKTPUYECKOTO TOKAa Ha MarHUTHYIO CTPEJIKY.
[IpoBenenne  OmbBITOB,  JIEMOHCTPHUPYIOIIHUX
3aBUCUMOCTH CHJIBI B3aUMOJCUCTBUSI KaTyIIKU
C TOKOM U Mar"Hurta OT CUJIBI U HaHpaBJIGHI/IH
TOKa B KaTyIIIKe.

Ananu3s CUTyaluuin IIPAKTUYECKOI'O
IIPUMEHEHUs] 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTpPOUCTBAX,

MIPOMBIIIJIEHHOCTH, METULIMHE).
HN3ydenue pAelcTBUS MarHUTHOIO IIOJIsL Ha
IPOBOJHUK C TOKOM. M3yueHue nencTBuUs

DJICKTPOABUIATEIIA.
Nsmepenne  KIIJ[  smexkTpoaBHUTaTeIbHOU
ycTaHoBKU.  PacrnosHaBanue u aHaJu3

pPa3IMYHBIX TMPUMEHEHUW JJIEKTPOJABHUTATEIEH
(TpaHcnopT, OBITOBBIE YCTPOHCTBA U AP.)

OnextpoMarautHasg | OnbITHI 1o HICCIIEIOBAaHUIO SIBJICHUS
MHIYKIUS AJIEKTPOMAarHMTHOM HWHAYKLMH: HCCIEIOBAHUE
W3MEHEHUM  3HA4YeHUsi W HaIlpaBJICHUS
WHJIYKIIMOHHOTO TOKA.
9 kiacc | Mexanndeckue Mexanunueckoe AHanu3 1 06CYKICHHE Pa3INYHbIX IPHMEPOB
SIBIICHUS JBUKEHUE U

CIIOCOOEBI €T0
OIIMCAHUA

MEXaHUYCCKOT'O JABHOYKCHUS. O6CY)KIICHI/IC

TpaHuI] MPUMEHUMOCTH MO/JIEHN
«MarepualibHas TOYKa». Onucanue
MEXaHUYECKOTr O JIBUKCHUS pa3INYHBIMHA

cnocobamu (ypaBHeHHe, Tabnuia, Tpaduk).
AHanmu3 >KU3HEHHBIX CHUTyallMi, B KOTOPBIX
MPOSIBJISIETCS OTHOCUTENIBHOCTh MEXaHHUYECKOTO
NBUKEHUS. HaOmnronenue MEXaHNYECKOTO
JIBWDKEHUSI Tejla OTHOCUTEIBHO pAa3HbIX TeJl
orcuéra. CpaBHEHHME NyT€M U TPACKTOPUHU
JIBWDKEHUSI  OJHOTO W TOr0  JK€  Tena
OTHOCHUTEJIBHO PAa3HbIX Tl OTcuéra. AHaIN3
tekcta  [anmnes 00 OTHOCHUTEIIbHOCTH
JIBV)KEHUS; BBIIIOJIHEHUE 3aJaHUM IO TEKCTYy
(cMbIciOoBOE uTeHMe). OmnpeneneHue cpeaHein
CKOPOCTH CKOJIbXXEHUs OpycKa WU JBUYKEHHUS
HIapUKa MO0 HAKJIOHHOM IUIOCKOCTH. AHAIU3 U




o0CyXIIeHue croco6oB MPUOTHMKEHHOTO
ompeaeIeHUs MTHOBEHHOMU CKOpOCTH.
Onpenenenue CKOpPOCTH paBHOMEpPHOT'O
JNBYOKEHHST (IIApUKAa B IKHUIAKOCTH, MOJCIH
AJISKTPUYECKOTO aBTOMOOWJIA ® T. IL.).
Onpenenenue MyTH, OPONJIEHHOrO 3a JAaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tejia IO
rpaduKy 3aBUCUMOCTH IyTH PaBHOMEPHOTO
JIBUDKEHUS oT BPEMCHHU. OO0cyxnenne
BO3MOXKHBIX MPHUHIIMIIOB JEHCTBUSI MPUOOPOB,
M3MEPSIONMINX CKOPOCTH (CITHUIOMETPOB).

Bplunicienue myTMs M CKOPOCTH  IIpHU
PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JBH>KEHUU
Tena.

Onpenenenue NpoONMAECHHOIO MYyTH U YCKOPEHUS
JIBIOKCHHSI Tela TI0 TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIHMHEHHOTO
JIBMDKCHUS TEJIa OT BPEMEHHU.

Onpenenenue YCKOpEHUsI Tena npu
PaBHOYCKOPEHHOM JIBU)KEHUHU 110 HAKJIOHHOM
ILUTIOCKOCTH.

HN3mepenne mnepuosa W 4YaCTOTHI OOpaIieHUs
TeJla MO OKPY>KHOCTH.

Onpenenenue CKOPOCTH paBHOMEPHOIO
JIBUJKEHUS TEJIano OKPYKHOCTH.

Pemienue 3aza4 Ha OIIpENEIIEHUE
KUHEMATUYECKUX XapaKTEPUCTUK

MECXaHUYCCKOIo IBHUKCHUA pa3JIMYHBIX BUIO0B.

PacniosnaBanne u mNpuOMMKEHHOE OINMCaHUE
Pa3IMYHBIX BUJIOB MEXAHUUYECKOI'O IBUKEHUS B
NpUPOJE U TEXHUKE (Ha NpUMepax CBOOOIHO
najarolux  TeJl, JABWKEHUS  JKHBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

BzaumoaerictBue Ten

HaGmronenne wu  0OCyXJA€HHWE ONBITOB C
JIBJKEHHEM TeJjla TIPU YMEHbIICHUU BIIUSHUSA
JIPYTHUX TeJ, NPENSITCTBYIOIINX JIBUKXEHUIO.
AHnann3 Texkcra lanunes ¢ onmMcaHHEM
MBICJIEHHOT'O AKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH WHEPIIUY;
BBIIIOJTHEHHUE 3aJlaHUM T10 TEKCTY (CMBICIOBOE
YTCHUE).

OOcyxnenue BO3MO>KHOCTH BBITTOJIHEHUS
3aKOHa MHEpPUUM B pa3jIUYHBIX CHUCTEMax
oTcuéra.

HaGnronenue u oOCyXJeHHE MEXaHHYECKUX
SIBJICHUH, TIPOUCXOJAIINX B CHUCTEME OTCUETA
«Tenexxka» mnpu €€  paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU OTHOCHUTEJILHO
KabuHeTa PU3UKH.

JIeicTBUsT € BEKTOpaMM CHJI: BBIIIOJIHEHHE
3alaHUi MO CJIOXXEHUI0 U BBIYUTAHUIO
BEKTOPOB.

HaOmionenne wW/miam  NOpoOBENEHHE  OIBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh YCKOPEHMs
TeJaa OT IPUJIOKEHHON K HEMY CHJIbl MU MAacChl




Tena.

Amnanu3s u oObsicHEHUE SIBJICHU I c
HCIIOJIb30BaHUEM BTOpOro3akoHa HeroToHa.
Pemenne 3amau ¢ HCHOIB30BAaHUEM BTOPOTO
3aKoHa HproTOHaM nmpaBuia ClI0KEHUs CHUJI.
Omnpenenenne )KECTKOCTU NPYKUHBI.

AHanu3 cuTyaunuii, B KOTOPbIX HaOJIOJAI0TCA
ynpyrue aepopManui, U UX OOBSICHEHHE C
HCII0JIb30BaHHUEM 3akoHa ['yka.

Pemrenne 3amau ¢ Mcnonap30BaHMEM 3aKOHa
I'yka.

HccnenoBaHue 3aBUCHUMOCTH CWJIbI TPEHUS
CKOJIbYKEHUS

OT CHJIbI HOpMaJbHOIO AaBieHus. OOcyxaeHue
pe3yJIbTaTOB UCCJIEJOBAHUS.

Onpenenenue Ko3(ppunmenTa TPEHUs
CKOJIbkeHUsI. I3MepeHune cuiibl TPEHUS TOKOS.
Pemienne 3agady ¢ ucnonb3oBaHUEM (HOPMYJIbI
JUIS CUJIBI TPEHUS CKOJIb)KEHUSI.

AHanu3 ABM>KEHUS TeJl TOJIBKO MOJ IeHCTBUEM
CHJIBI TSIPKECTU — CBOOOTHOTO TTa/ICHHUSI.
OO0BbsicHeHHE HE3aBUCUMOCTH YCKOpEHUs
CBOOOJIHOTO TaJICHUSI OT MACCHI Tea.

OneHka  BEJIMYMHBI  CWJIBI  TSTOTEHUS,
JICUCTBYIOLIEH MEXAy ABYyMs Tenamu (IJist
pa3HBIX Macc).

Ananu3  JIBHKEHMsT HEOECHBIX Tel  Mojg
JIEWCTBUEM CHJIBI TATOTEHHUS (C UCIIOIb30BaHUEM
JIOTIOJTHUTENIbHBIX UCTOYHUKOB HH(OPMAIINN).
Pemenne 3amad ¢ MCHOIB30BAaHMEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (QOpMYJIbl s
pacué€ra CHJIBbI TSIKECTH.

Amnanus OPUTHMHAIIBHOT'O TEKCTA,
OIMCBHIBAIOIIETO NPOSIBJICHUSA 3aKOHa
BCEMUPHOTO TSTOTEHUS; BBINOJHEHUE 3aJlaHUMN
10 TEKCTY (CMBICIIOBOE UTEHHUE).

HabGmrogenne wu  0OOCyXJ€HHWE OIBITOB IO
W3MEHEHHIO Beca Tejla NpPU YCKOPEHHOM
JIBUKEHUU.

AHanu3 ycioBUli BO3HMKHOBEHHSI HEBECOMOCTH
U MEeperpy3KHu.

Pemienne 3amad Ha ompeneneHue Beca Tena B
Pa3INYHBIX yCIOBUSX.

AHanu3 cui, JASUCTBYIOIIMX HA  TEJoO,
rnokosimieecs Ha omnope. OnpeneneHue LEeHTpa
TSDKECTH Pa3JIMYHBIX TN

3aKOHBI COXPAaHEHUS

HabGmronenne u  0OOCyXIEHHE  OMBITOB,
JICMOHCTPHUPYIOIIUX TIepesiady HUMITYJIbca TIPH
B3aUMOJICHCTBUU TEJl, 3aKOH COXPaHEHHS
UMITYJIbCa TIpU  aOCOJIIOTHO YOPyroM |
HEYIPYTOM B3aUMOJCUCTBHUU TEII.

AHaM3 cuUTyalMii B OKpPY’Karolllel >KU3HU C

HWCNOJIb30BAHUEM 3aKoOHa COXpaHEeHUs
UMITyJIbCa.
Pacno3znaBanue SIBJICHUSI pEaKkTUBHOTO

ABWKCHUS B IIPHUPOACH TCXHUKCE.




IIpumenenne 3aKkOHa COXPaHEHUs HMITYJIbCa
U1 pacy€ra pe3ysbTaTOB B3aUMOJCHCTBUS TeEll
(Ha mpuMepax HEyIpyroro B3auMOJCHCTBUS,
YIPYroro LHEHTPAIbHOIO B3aUMOJECUCTBUS ABYX
OJMHAKOBBIX  TE€JI, OJHO M3  KOTOPBIX
HETIOABUKHO).

Pemienue 3amad ¢ HCIOJIB30BAaHUMEM 3aKOHA
COXpPaHEHMUs UMITYJIbCA.

Onpenenenue pabOThl CUJIBI YOPYTOCTH IIpU
HoIbEME rpysa c HCII0JIb30BAHUEM
HENOABMUYKHOTO U MOJABHKHOI'O OJIOKOB.

HN3mepeHne MOIIHOCTH.

HN3mepeHne NOTEHUMANBHOM DJHEPIrUU YIPYro
JneopMUpOBaHHON MPYKUHBI.

HN3mepeHne KUHETUYECKOW DSHEPruM Tela I10
JUIMHE TOPMO3HOTO Iy TH.

OKCHEPUMEHTAJIbHOE CpPABHEHUE  U3MEHEHUS
IMOTEHIMAJIbHOW U KUHETUYECKOW DHEPrUM Tela
IIPYU ABUKEHUU 110 HAKJIOHHOM IIIOCKOCTH.
OKcriepuMEHTaIbHAast IIpOBEpPKa 3aKOHa
COXpPAHEHMUsI MEXAHUYECKOM DHHEPruu IIpH
CBOOOJHOM IaJICHUU.

ITpumenenune 3aKOHa COXpPaHEHUs
MEXaHUYECKOMN SHEpruu TS pacuéra
NOTEHIMAJIBHOM MW  KHHETHUYECKOM DHEepruu
Tena. Pemenune 3amad ¢ MCIOJIB30BaHHUEM
3aKOHA COXPaHEHUsI MEXaHUYECKOW DHEPIUH.

Mexannueckue
KOJIEOaHUs
BOJIHBI

u

Mexannueckue
KOJIeOaHus

Habmionenne konebGaHuii moj HEHMCTBHEM CHII
TSDKECTH W YIOPYrocTd W OOHapy>KeHHUE
MOAOOHBIX KOJIEOaHUI B OKPY>KaIOIIIEM MUPE.
Ananu3 konebaHMN Tpy3a Ha HUTU U Ha
npyxuHe. OnpeneneHue 4acToThl KolieOaHui
MaTEeMaTHYECKOT0 U MPYKUHHOTO MasTHUKOB.
HabGnronenne u  oOBsSCHEHHE  SIBJICHUS
pe3sonanca. HccnegoBaHume — 3aBHCUMOCTH
rnepuojia KojeOaHWil TOJBEIIEHHOTO K HUTHU
rpy3a OT JUTMHBI HATH.

[IpoBepka HE3aBUCHUMOCTH TepuoAa KolieOaHUM
rpy3a, IIOJBEIICHHOTO K JICHTE, OT MAacCHhl
rpy3sa.

Habmronenue u oOcyxaeHue OIBITOB,
JIEMOHCTPUPYIOIMINX  3aBUCUMOCTh  TI€pHUOJIa
KoJICOQHUW TIPY>KUHHOTO MAasTHUKa OT MAacCChI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumeHeHnEe MaTEMAaTHYECKOTO U TMPYKUHHOTO
MasiTHUKOB B KaueCTBE MOJEIEH s OMMHCAHUS
KOJICOAHUN B OKPY >KAFOIIEM MHUPE.

Pemienne 3amay, CBSI3aHHBIX C BBIYUCICHHUEM
WJIM OLIGHKOM 4acTOThI (meproja) KojaeOaHuH.

Mexannueckue
BOJIHBI. 3BYK

OOHapy>KeHHE U aHAJTN3 BOJIHOBBIX SIBJICHUU B
OKpY>KalollIeM MUpe.

Habmronenne pacnpocTpaHeHus] TPOJOJIbHBIX U
TOTEPEYHBIX BOJIH (Ha MOJIENIN) U OOHApYKEHHE
AQHAJIOTUYHBIX BHUJIOB BOJIH B MpuUpone (3BYK,
BOJISTHBIC BOJIHBI).




Beruucienne  JMHBI  BOJIHBI M CKOPOCTH
pacupocTpaHeHHs 3ByKOBBIX BOJIH.
DKCIIEPUMEHTAIPHOE  OIpEEJICHUEe  T'PAHUIIL
YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOaHUM.
HaOmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThl (B TOM YHCIIE C HCHOJIb30BAHUEM
MY3bIKQIbHBIX HHCTPYMEHTOB).

Habnronenue u 00BsICHCHUE SIBJICHHUST
aKyCTHUYECKOTO pe30HaHca.

AHaJIN3 OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO
HCHOJIb30BAaHNUIO 3ByKa (WJIM YyJIbTpa3BykKa) B
TEXHUKE (IXOJIOKAIMS, YIBTPa3ByK B MEIUIIMHE
U 7p.); BBINOJHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE YTEHHE).

9HeKTp0MaFHI/ITH
(0¥ I10JIC n
QJICKTPOMAaruuTH
bIC BOJIHBI

SHGKTpOMaFHI/ITHOG
I10JIC
QJICKTPOMAarauTHLIC
BOJIHbI

u

[Toctpoenune paccykaeHuil, 0OOCHOBBIBAIOIINX
B3aMMOCBA3b JJIEKTPUUECKOTO W MAarHUTHOTO
OJIEH.

DKCIEpUMEHTaIbHOE HU3Yy4ECHUE CBOMCTB
JJIEKTPOMarHUTHBIX BOJH (B TOM 4YHCIE C
IMOMOIIIBIO MOOUIIBHOTO TellehOHa).

AHanu3 PEHTTE€HOBCKHX CHUMKOB
YEeJIOBEYECKOI0 OpraHH3Ma.

Ananuz TEKCTOB, OITMCHIBAFOIIINX
MPOSABIICHUSA JICKTPOMArHuTHOT'O U3JIYUYCHUA
B NPUPOJE: JKUBBIC OPTraHU3MBbI, W3Iy4CHUs
HEOECHBIX TeJI (CMBICIIOBOE UTCHHE).
PacriozHaBanme ¥ aHamM3  pa3IUYHBIX
HpI/IMeHeHI/Iﬁ OJICKTPOMArHuTHBIX BOJH B
TEXHHUKE.

Pemenne 3amau ¢ wucmonp3oBaHueM (hopmy
JUISL  CKOPOCTH  JJIEKTPOMAarHWTHBIX  BOJIH,
JUJIMHBI BOJIHBI 1 4aCTOTHI CBETA.

CBeTOBEBIE
SIBJICHUS

3aKOHEI
pacmipocTpaHeHus
cBeTa

HaOntonenue oONOBITOB, AEMOHCTPUPYIOLINX
SIBJICHUE TIPSIMOJIMHEHHOIO paclpOCTpaHEHUS
cBeTa (BOBHUKHOBEHHE TEHU U IMOJYTEHU), U UX
MHTEPIIPETALUS C HCIIOJIB30BAHUEM IOHSITUSA
CBETOBOTO Jy4a.

OOBsiCHEHHE M MOJIECIIMPOBAHHE COJIHEYHOTI'O U
JIYHHOTO 3aTMEHHUMH.

HccnenoBanue 3aBUCHMOCTH YIjla OTPaKEHHUSI
CBETOBOTI'O JIy4yaOT yrjia NaJeHusl.

HN3yuenue cBOiCTB M300pakeHUsI B IIOCKOM
3epkasie. Habmonenue u OOBSCHEHHE ONBITOB
[0 TOJIy4YEHUI0 H300pake€HUH B BOTHYTOM H
BBIYKJIOM  3epkajax. HaOmionenue u
OOBSICHEHHE ONBITOB IO IMPEJIOMJIEHHIO CBETa
Ha TpaHMIE pa3IMYHBIX Cpel, B TOM YHCIE
ONBITOB C IOJIHBIM BHYTPEHHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCUMOCTH yria
NPEJIOMJIEHHUSI OT YyIJla MaJeHHUS CBETOBOIO
Jlyda Ha TPaHUILIE «BO31YyX—CTEKIIO».
Pacno3dnaBanne  sIBJ€HUN ~ OTpakeHUs  H
MIPEJIOMJIEHUSI CBETA B IOBCEIHEBHON »XHU3HHU.
AHanu3 U OOBSICHEHHE SIBJICHUS ONTHYECKOTO
MUpaxa.




Pemenue 3agad C HCIIOJIb30BAHUEM 3aKOHOB
OTPpAKCHUA U MTPCIOMIICHUA CBCTA

JIun3b1 u
ONTUYECKUE
PpUOOPHI

[losmyuenne  w300pakeHHMd € TOMOIIBIO
cobuparolieii U paccenBaroIIeii JINH3.
Omnpenenenune  ¢GOKYCHOTO  PacCTOSHUA U
ONTHYECKON CHIIBI COOUPAIOIICH JTUH3HI.
AHanu3 yCTpOWCTBa W TPUHIUIIA JICHUCTBUSA

HEKOTOPBIX OINTUYECKUX puOOpOB:
(oToannapara, MUKPOCKOIIa, TEJIECKOIIA.
Ananus SIBJICHUM OJIM30pPYKOCTH U

JAJIbHO30PKOCTHU, HpHHHHHaHCﬁCTBHH O4YKOB.

Pasnoxenue 0enoro
CBETa B CIIEKTP

Habnronenue no pasinokeHuro 6e10ro cBera B
criekTp. Habmonenue u oObsICHEHHE OIBITOB 110
MOJTYYEHHIO OEJIOT0 CBETa IPH CI0KEHUH CBETa
pa3HBIX LIBETOB.

[IpoBenenne u  OOBSICHEHWE  OIBITOB IO
BOCHPHATHIO [IBETa NPEIMETOB IpPU  HX
HaOJIOJIGHUH  4Yepe3  IIBETOBBIE  (PHIIBTPHI
(IIBETHBIC OYKH).

KBanrtoBbie
SIBJICHUST

Hcnyckanue
U TIOTJIOIEHUE CBETa
aTOMOM

OO6cyxnenne uenu onbelToB Pesepdopaa 1o
HCCIIEJOBAHUIO aTOMOB, BBIJIBM)KEHUE THIIOTE3
O BO3MOXHBIX  pe3yJibTarax OIBITOB B
3aBUCHUMOCTH OT IIPEAIOJIaraéMoro CTpPOEHUs
aTOMOB,  (opMyIupoOBaHHWE  BBIBOJOB W3
Pe3yJIbTaTOB OIBITOB.

OOcyxneHue  MNpOTUBOPEUMI  IJIaHETapHOMH
MOJIEJIM aToMa

M OCHOBaHMH nis  rTHnoressl bopa o
CTAllMOHAPHBIX OPOUTAX JIIEKTPOHOB.
HaGnroneHnne  CIUTOMIHBIX W JIMHEHYaTHIX
CIIEKTPOB H3JIyUYE€HHUsI Pa3IMYHBIX BEIIECTB.
OOBsicHeHue JIMHENYaThIX CHEKTPOB
W3JIy4EeHHUsI.

CrtpoeHue aToMHOro
aapa

OO6cyx)aeHrne BO3MOXXHBIX THIIOTE3 O MOJEIISIX
cTpoeHus sapa. OnpeneneHyue cocTaBa siaep 1o
3aJITaHHBIM MAaCCOBBIM U 3apSIOBBIM YHCIIaM U
10 MOJIOKEHHUIO B IEPUOJUYECKON cucTeMe
AJIEMEHTOB.

AHanmu3 U3MEHEHHUs cocTaBa sjaApa W €ro
TOJIOKEHHUSI B TIEPUOJUYECKONW CHCTEME TMpHU
a-paJIMOaKTUBHOCTH.

HccnenoBaHne TPEKOB a-4aCTHI[ TIO TOTOBBIM
¢ororpadpusm. OOHapykeHHME U HU3MEpeHue
paguanuoHHOro ()OHa C TOMOIIBIO JO3UMETPA,
OLI€HKAa €r0 UHTEHCUBHOCTH.

Amnanms OMOJIOTHYECKHX W3MEHCHHUI,
MPOUCXOSIIINX 1noJ nefcTBrueM
paZMOaKTUBHBIX W3My4deHui. Mcnonb3oBaHnue
PaguO0aKTUBHBIX U3JIyUYECHHI B MEJIUIIMHE.

S nepHbie peakuuun

Pemenune 3amad ¢ HMCOOJB30BAHUEM 3aKOHOB
COXpPAaHEHUsI MacCOBBIX W 3apsIOBBIX YHCEN Ha
OTpEeICICHUE PE3yNbTATOB SICPHBIX PEaKIIN;
a”Haan3 BO3MOKHOCTH WM HEBO3MOKHOCTH
SIICPHOM pPEaKIMU.

Onenka SHEPruun CBsI3U siaep C




HCTIOJb30BaHUEM (POpPMYJITbI DUHIIITESHHA.
OOcyxIeHue  MNepCreKTUB  HCIOIb30BaHMUS
YIIPaBJISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyx/IeHre TIPEUMYIIECTB U IKOJIOTUUECKUX
po0JieM, CBSI3aHHbBIX C SIICPHOM SHEPreTUKOIA.

lloBTopHUTeNbHO- | CycTeMaTH3aLUs BelnosiHeHHe y4deOHBIX 3aJaHuii, TPEOYIOIUX

00o01maronuii u 06061ieHHe | ACMOHCTPAIMN KOMIIETEHTHOCTEM,
MOJYJIb npeJMeTHOTO XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
coZlepKaHuA IPaMOTHOCTb:
u OIbITa P NIPUMEHEHUS MOJYYEHHBIX 3HAHUM I
JeSITEIIbHOCTH, Hay4qHOro oObsCHEHUs (PU3UYECKUX SIBJICHUI B
pUOOPETEHHOTO OKpY’Kalolled MpUpPOJE U  IOBCEIHEBHOU
pHu M3yYEeHUU | )KU3HH, a TAK)KE BBIABICHHUS (PU3NYECKMX OCHOB
BCETO Kypca | psZia COBPEMEHHBIX TEXHOJIOIUM;
buszuku D MPUMEHEHHUsI OCBOCHHBIX IKCIEPUMEHTAIbHBIX

YMGHHf/JI JJIA nucciaea10BaHuA (1)I/ISI/I‘ICCKI/IX
SIBIGHUM, B TOM 4YHCII€ JJIsI TIPOBEPKHU TUIMOTE3
W BBISIBJICHUSI 3aKOHOMEPHOCTEM.

Pemienne pacu€THpIX 3a7a4, B TOM YHCIE
MpEeAIoJIaralouX UCIOIb30BaHNE (HU3UIECKON
MOJIeTM W OCHOBAaHHBIX Ha COAEPKAHUU
pa3IMYHBIX pa3/IeNoB Kypca (PU3UKH.
BeimonHenne wu 3amumTa TPYNOOBBIX WU
WHANBUAYAJIBbHBIX IIPOCKTOB, CBA3AHHBIX C
coJiep)KaHueM Kypca (PU3UKHU.

Cucrema OLHECHKH JOCTHKCHUSA TIVIAHUPYEMBIX pe3yJbTaTOB

O1eHKa YCTHBIX OTBETOB YYAIINXCH.
OneHka 5 craBUTCS B TOM Cllydae, €CJIM Yy4yalllMHCsl TOKa3bIBAa€T BEPHOE MMOHMMAaHHE (HU3NYECKOMH
CYIIHOCTH PacCMaTpUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, Ta€T TOYHOE OTPE/ICIICHNE
Y UCTOJIKOBAaHHWE OCHOBHBIX MOHATHUI U 3aKOHOB, TEOPUH, a TaKXkKe MPaBUIbHOE OIpeieieHue (PU3NUeCcKuX
BEJIMYMH, UX €UHHII U CTIOCOOOB M3MEPEHHUS; TPABUIILHO BBIMOJIHSACT YEPTEXKH, CXEMBI U TPAQUKHU; CTPOUT
OTBET MO0 COOCTBEHHOMY ILJIaHy, COITPOBOKIAET paccka3 HOBBIMU MPUMEPaMHU, YMEET PUMEHSATh 3HAHUS B
HOBOM CHTyallMd TIPU BBITIOJHEHUU TIPAKTHYECKUX 3aJaHH; MOXET YCTAHABIMBATH CBSI3b MEXIY
U3y4aeMbIM U paHee M3yYeHHbIM MaTepHajoM IO Kypcy (U3MKH, a TaKXKe ¢ MaTepUaloOM YCBOCHHBIM IpU
W3YYEHUH IPYTUX MPEIMETOB.
OueHka 4cTaBUTCS B TOM ClIydae, €ClIM OTBET yUEHHKA yJIOBJIECTBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OIICHKY 5, HO 0e3 HMCITOJIb30BaHMsI COOCTBEHHOTO TUTaHA, HOBBIX PUMEPOB, O€3 MPUMEHEHHs 3HaHUI B
HOBOH CHUTyallnu, 0€3 UCIIOJIb30BaHMs CBA3EH C paHee N3yYEeHHBIM MaTepHUajoM, YCBOCHHBIM IPU U3yUYSeHUU
APYTUX TPEAMETOB; €CIIH yYalluics JOIyCTHJI OJHY OIIMOKY MM He Oojiee ABYX HEIOYETOB U MOXKET
UCIPABUTh UX CAMOCTOATENBHO UIIH ¢ HEOOJBIION TOMOIIBIO YUUTEIIS.
Ouenka 3 craBUTCS B TOM cCilydyae, €CJIM YyYalluiics NPaBHJIbHO MOHMMAET (PU3NYECKYIO CYIIHOCTb
paccMaTpUBaEMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/AEIbHBIE POOEsbl B YCBOCHUN
BOTIPOCOB Kypca (PM3WKH; HE IMPEMATCTBYET MAbHEHIIEMY YCBOCHHUIO MPOTPaMMHOTO MaTepuaia, yMeeT
MPUMEHSTH MOJIyUYeHHbIE 3HAHUS NPU PELIeHUH MPOCTHIX 33/1a4 C UCIOJIb30BAHUEM TOTOBBIX (popMyI1, HO
3aTpyAHSETCS TPU PEIICHWH 3a1ad, TPeOyomuX MpeoOpa3oBaHUsi HEKOTOPBIX (OPMYI; TOMYCTHI HE
6osiee 01HOM Tpy0OOIt U 0JTHON HErpyOOoit OIIMOKH, He OoJiee IBYX-TpeX HEerpyObIX HEJJOYETOB.
OueHka 2 CTaBUTCS B TOM CIIydae, €M YJaIIuiCsl He OBJaesl OCHOBHBIMU 3HAHUSIMU B COOTBETCTBHUH C
TpeOOBaHUSMU U JIOMYCTUII OOJIBIIIE OMIMOOK M HETOUETOB, YeM HEOOXOIUMO JIJIsl OLICHKH 3.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX PAa0OT.
Ouenka 5 craBuTcs 3a pabOTy, BHIMOTHEHHYO TTOJTHOCTHIO 0€3 OIMOOK M HEJIOYETOB.
Ouenka 4 craBuTcs 3a paboTy, BBIIOIHEHHYIO MOJHOCTHIO, HO IIPY HAJMYUU HE OoJjiee OJHOM OMMOKH U
OJIHOTO HeJloueTa, He OoJiee TpeX HeA0UYETOB.




Ouenka 3 craBuTcs 3a padoTy, BHIIOJIHEHHYIO Ha 2/3 Bcell pabOThl MPAaBUIBHO WIIHM NPH JTOMYIICHUH HE
Oonee omHOUM TpyOoi ommOKM, HE Ooyiee TpexX HErpyObIX OMMOOK, OJHOW HErpy0oil OIMMOKH M Tpex
HE/I0YETOB, IPU HAJTMYUHU YETHIPEX-TIATH HEJOUYECTOB.

OueHka 2 craBuTcs 3a paboTy, B KOTOPOH YMCIIO OMMOOK U HETOYETOB NPEBBICHIO HOPMY JUIS OLICHKH 3
WJIA TIPAaBUJIBHO BBIIIOJHEHO MeHee 2/3 paboThlI.

OneHka J1a00pATOPHBIX PadoT.
OueHka 5 cTaBUTCS B TOM ciIydae, €ClIM y4aluiics BBIIOIHWI paboTy B IIOJHOM 00BbEME C COOJII0JCHUEM
HEO0XOIMMOI TIOCIIEIOBATEILHOCTH MIPOBEJICHUS OTIBITOB U U3MEPEHHIT; CAMOCTOSTEILHO U PAIlMOHAIBLHO
MOHTUpPYET Heo0XoauMoe oOOOpYyJOBaHME; BCE OMNbITHI MPOBOAMT B YCIOBUSAX U PEXHUMAX,
o0ecreYnBaOIUX MOMYyYeHHE NPAaBWIBHBIX PE3YJbTaTOB W BBIBOJAOB; COOJIIOJAEeT TPeOOBAaHUS IMPaBHII
0e30macHOro TpyJa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJHSAET BCE 3allMCH, TaOJIUIbI, PUCYHKH,
4epTEkKH, rpauKy, BBIYUCICHHUS, IPABUIILHO BBIMOIHSACT aHAINU3 ITOTPEITHOCTEH.
Ouenka 4 ctaBUTCs B TOM Cllydae, €ClIM yJallluiics BBITIOJHII padoTy B COOTBETCTBUU C TPEOOBAHUSAMH K
OLIEHKE 5, HO JIOIYCTHJI IBa-TPH HEJ04YeTa, He O0jiee 0JHON Herpy0oil OIMOKU 1 OTHOTO HEI0YeTa.
Onenka 3 CTaBUTCS B TOM Cilydae, €CIIM y4Yalluics BBIIOJIHWI pabOTy HE MOJHOCThIO, HO 00BbeM
BBIIIOJTHEHHON YacTHU TAaKOB, YTO IO3BOJISET MOJIYYUTh IPABUIbHBIE PE3yJIbTaThl U BBIBOJBI, €CIU B XOE
IIPOBE/ICHUS OIBITA U U3MEPEHUH ObLIN JOMYIIEHbI OLIUOKH.
Ounenka 2 cTaBUTCS B TOM CiIy4ae, €CIM YYallWiiCs BBIIOJHHI pPa0OTy HE MOJHOCTHIO M 00BEM
BBIMIOJIHEHHOM pPa0OThl HE IO3BOJSET cJenaTh IpaBWIbHBIE BBIBOJbI, BBIYMCICHUS; HAOIIOJCHUS
IIPOBOAMIINCH HEMPABUIIBHO.

Bce naboparopHbie pabOThI OIICHHBAIOTCS, JJAOOPATOPHBIE OIBITHI — HET.

O1eHKa TecTOBBIX PadoT.
O1ueHKa 5 cTaBUTCS B TOM CiIydae, €CJIHM yYaluiics BBIIOJHUI padoTy B MOJTHOM o0beme Ha 96-100%.
OueHka 4 cTaBUTCS B TOM CITydae, €CJI y4Yalluics BRITOTHUI paboTy B o0beme 80-95%.
OueHnka 3 cTaBUTCS B TOM ClIydyae, €ClId y4yalluics BBIIOIHUI paboTy B oobeme 50-79%.
OueHka 2 CTaBUTCS B TOM CITydae, €CJIM y4Yalluics BRIIOTHUI paboTy B o0beme 11-49%.

IlepeyeHb OLIUOOK.

I. I'pyOble ounoKm.
1. He3nanue omnpeneiaeHuil OCHOBHBIX IIOHATUM, 3aKOHOB, NPAaBUJI, TMOJOXKEHUH TeopuH, (Gopmy,
OOIIENPUHATBHIX CHMBOJIOB, 0003HaUeHUSI (PU3NUYECKUX BEIMYMH, €TUHHUILY U3MEPEHHUS.
2. HeymeHue BbLIETATH B OTBETE TJIABHOE.
3. HeymeHue npuMeHsATh 3HaHUSA JUIS pEeLIeHUs 3a/1a4 U 00bsACHEHHs (PU3NYECKUX SBJICHUN; HETIPABHIBHO
c(hopMyJIMPOBAHHBIE BONIPOCHI, 331aHUSI UJTU HEBEPHbIE OOBSICHEHUS X0/1a UX PEIlIeHUs, HE3HAaHUE PUEMOB
peleHus 3a/1a4, aHAJIOTMYHBIX paHee PEIIEHHBIM B KJlacce; OIMMOKHM, MOKa3bIBAIOIINME HEMpPaBUIIbHOE
MMOHMMAaHHE YCIIOBUS 3aJa4 WK HENPABUIIbHOE UCTOJIKOBAHUE PEILIECHUS.
4. HeymeHue 4YMTaTh U CTPOUTH I'paUKH U IPUHIUITHATbHBIE CXEMBI
5. HeymeHnue moarotoBuTh K paboOTe YCTAaHOBKY MM JabOpaTopHOE 00OpYyI0BaHHE, MPOBECTU OIbIT,
HE00XO0/IMMBIE PACUEThl MIIM UCIIOIB30BaTh MOJyUYE€HHBIE TaHHBIE JUISI BHIBOJIOB.
6. HeOpexHOe OTHOIICHHE K JTa0OpaTOPHOMY 000PYTOBAHUIO U U3MEPHUTEILHBIM ITPHOOpaM.
7. HeymeHue orpeieuTh MOKa3aHus U3MEPUTENLHOI0 Iprudopa.
8. Hapymienue TpeboBanuii npaBui 6€30MacHOTO TPYyAa MPH BBITOJHEHUH SKCIIEPUMEHTA.

1. Herpy0bie omuoKu.

1.Herounoctun ¢opMyIupOBOK, OIpeneiIeHHd, 3aKOHOB, TEOpUH, BBI3BAHHBIX HEMOJIHOTOW OTBETa
OCHOBHBIX MPHU3HAKOB OMpenenseMoro MoHsATHA. OImMOKH, BBI3BaHHBIE HECOOIIOICHUEM YCIOBUM
MIPOBEICHUS OTbITA U U3MEPEHUH.
2.0mmOKM B YCIOBHBIX O0O3HAYECHHUSAX HA NMPUHLIUITHAIBHBIX CXEMaX, HETOYHOCTH 4epTekel, rpaduKos,
CXEM.
3.Ilpomyck iy HETOYHOE HANMCAaHUE HAMMEHOBAHUM €MHUIL (PH3UUECKUX BEITUYHH.
4. HepanuroHambHBIN BEIOOP X042 pEIICHUSI.

I11. Hegouersl.



1. HepauuonanbHsbie

3allUCU  IIpH

npeoOpa30BaHUM U pelIeHNs 3a/1a4.
2. Apudmernyeckrue OIMOKH B BBIYHCICHHSX, €CIM ATH OIMIMOKU TPyOO HE HCKaXaloT peabHOCTh
MOJY4YEHHOTO pe3yJbTara.
3. OtaenbHBIE IOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA UM OTBETA.
4. HeOpexHOE BBITIOJIHCHHE 3aITUCe, YepTekKeH, CXeM, TpapuKOB.
5. Opdorpaduueckre u MyHKTYaI[MOHHBIC OIIHOKH.

TEMATHYECKOE INTAHUPOBAHUE

BBIYUCICHUAX,

HCpallMOHAJIBbHBIC

IIPUEMBI

7 kiaacce

Nen/n | HaumeHoBanue pasfenoB u DNEeKTPOHHBIE

e KonmgectBo yacoB (mbpossie)

o0Opa3oBaTeNbHbIC
pecypcesl
BCEro ‘ KP ‘ 1a6.pab ‘ 7120.0TBITHI
Pasnen 1. ®u3uka v eé poJib B MO3HAHUHU OKPYKAIOLIEro MUpa
1.1. duszuka — HayKa o mpupoje | 2 https://resh.edu.ru/su
bject/28/7/

1.2. dusnyeckue BeIUYUHBI 3 2 3 http://www.fizika.ru/
1.3. EcTecTBEHHO - HayuHBIH 1

METO/1 ITO3HAHUS
HToro no pazenay 6 2 3

Paznen 2. [lepBoHava

JIbHbIE C

BeIEeHHA O CTPOEHHWHU BEIIECTBaA

2.1. CtpoeHue BemiecTBa 2 1 https://resh.edu.ru/su

bject/28/7/

2.2. JIBmxkeHue u 2 2 http://school-
B3aMMOJICHCTBHE YACTHUI] collection.edu.ru/coll
BEIIECTBA ection/

2.3. ArperaTHbIe COCTOSIHHS 1 http://www.fizika.ru/
BEIIECTBA

HTroro mo pasgeny 5 1 2

Paznen 3. /IBu>KeHHe U B3aUMOJEMICTBHE TeJ

3.1 MexaHn4uecKkoe IBIKEHNE 3 https://resh.edu.ru/su
bject/28/7/

3.2. WNuepnus, macca, IJIOTHOCTh | 8 1 1 http://www.fizika.ru/

3.3. Cwita. Bunsl cun 10 2 2 http://school-
collection.edu.ru/coll
ection/

HTroro no pazaeny 21 1 3 2

Pazpen 4. /laBiieHre TBEPABIX TeJI, )KUAKOCTEHX U ra3oB

4.1. Hasnenue. [Tepenaya 4 1 https://resh.edu.ru/su
JIaBJICHUS TBEPABIMHU TEIAMU, bject/28/7/
KUAKOCTSAMM U Ta3aMu

4.2. JlaBlieHME KUIKOCTH 3 http://www.fizika.ru/

4.3. ATMOC]epHOE TaBICHHE 6 http://www.all-

fizika.com/

4.4, JlelicTBUE )KUIKOCTH W razaHa | 8 1 1 2 http://school-
NOTPY’KEHHOE B HUX TEJIO collection.edu.ru/coll

ection/

HToro no pazneny 21 2 1 2

Paspen 5. PaboTa ¥ MOLHOCTb. JHEPTHUs
5.1. PaboTra 1 MOITHOCTH 4 1 https://resh.edu.ru/su

bject/28/7/

BBIYHCIICHUH,
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5.2. ITpocThie MEXaHU3MBI 8 1 http://www.fizika.ru/

5.3. MexaHuueckasi SHepTrHs 3 1 http://www.all-
fizika.com/

HTroro mo pazneny 15 1 2

O01Iee KOJIMYEeCTBO 68 4 11
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