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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJOXXEHUH M TpPeOOBaHWM K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTEIbHOM NpPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (eaepaibHON paboyeil mporpaMmbl BOCIMTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxxanue mnporpaMMbl 10 (U3MKE HANpaBI€HO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOYYalOIIUXCS M OPraHU3alui0 HU3Y4YCHHS
$u3MKuM Ha JEeATETbHOCTHOM OCHOBEe. B mporpamme mno (u3uke y4uUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yjbTaTaM OOyYeHHS, a TaKKe
MEXIIPEMETHbIE CBS3M E€CTECTBCHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

[Iporpamma mo (u3uKe ycTaHABIMBAET paclpeiesieHne y4eOHOro marepuana
no rogaM oOydeHus (MO Kiaccam), MpejyiaraeT NMPUMEPHYIO MOCHE0BATEIbHOCTD
U3Yy4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COACpKaHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYarouXCsl.

®uzrka SABISETCS CUCTEMOOOPA3yIOUIUM ISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OMoJIoTHel, acTpoHOMHEH 1 pusnueckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTABISIET HauOojee SCHbIC
oOpa3ibl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHWUs, TO €CTh Ccrocoba MOTydeHus
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 3ajad (U3UYECKOrO0 OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHON TpaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Nzyuenue pusuku Ha 6a30BOM ypOBHE MPE/IOJIaraeT OBIAICHUE CICTYIOIINMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;
e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BaTh HAYYHBIE 0OKA3aTEIbCTBA IS

MOJIYYEHUS BHIBOJIOB.

Henn wusydyeHuss ¢Qusuku Ha yYpOBHE OCHOBHOTO 001mero oOpa3oBaHUs
omnpeneneasl B Konmenmuu mpemnojaBanus yudeOHoro mnpenmera «Dusuka» B
oOpa3oBaTelbHBIX Opranu3anusax Poccuiickoit denepamun, peanu3yonux OCHOBHBIE
oOmieoOpazoBaTebHbIE  TPOTPaMMbI,  yTBEPKIEHHON  pemennem  Komreruu
MunucrepctBa mpocBelieHuss Poccuiickoit denepanuu (MPOTOKOJA OT 3 jmexaldps
2019 r. Ne [IK-4BH).

Heau nzyyenus pusuku:

e IpUOOpPETEHUE MHTEPECA U CTPEMJIEHUS 00YYarOIUXCs K HAYYHOMY H3YUYEHUIO

MIPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;



e pa3BUTHE NPEACTABIECHUH O HAyYHOM METOJE€ IMO3HaHUS U (POPMUPOBAHHE
UCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBJICHUSIM;

e (opmMupoBaHHE HAy4YHOIO MHUPOBO33PEHHUS KaK pe3yjibTaTa H3y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3AKOHOB (DU3UKH;

e (opmupoBaHHE TIpeACTABICHUA O poiu (UIUKU JUISL Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BHUTHE MPEJCTABICHUI O BO3MOXHBIX cdepax Oynymieil npodeccuoHanbHOM
NEeSTENbHOCTH, CBA3aHHOM ¢ PU3MKOMN, MOATOTOBKA K JalbHEIIeMy 00y4eHHIO B
STOM HaIpaBJIEHUU.

JlocTrkeHue 3TUX Lejed TporpaMmsl 1o GU3MKe Ha YpOBHE OCHOBHOTO OOIIETr0o
oOpa3oBaHus 00ecrieunBaeTCsl pelIEHUEM CIIeAYIOUIMX 3a4a4:

® [puOOpeTeHHe 3HAHUW O JUCKPETHOM CTPOEHUHU BEUIECTBA, O MEXaHMUYECKHX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e [puOOpeTeHHE YMEHUN ONUCHIBATh U OOBSICHATH (PU3UYECKUE SBICHUS C
UCIOJIb30BAHUEM MOJYUYEHHbIX 3HAHUH;

® OCBOCHHME METOJIOB PEUICHUS MPOCTEHIINX PACUETHBIX 3a/1ay C UCIIOJIb30BaHUEM
buznuecKrx Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YyMEHHN HAOMIOAATh MPUPOAHBIC SIBICHUS W BBIMOJIHATH OIIBITHI,
nabopaTopHbie  pabOTBl M JKCIEPUMEHTAJbHBIE  HMCCIENOBAaHUSA  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e ocBoeHHME NPUEMOB paboThl ¢ HHPOpManuelr QUINYECKOTO COACPIKAHUA,
BKJIIOUass MHOOPMAIMI0O O COBPEMEHHBIX JOCTHKEHHSIX (U3UKU, aHAIU3 U
KPUTHYECKOE OlIEHUBaHUE HH(POPMAIINH;

® 3HAKOMCTBO cO cepamu mpodhecCHOHATBHON IeATETbHOCTH, CBS3aHHBIMHU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHXKEHUSX
bu3uYecKoi HayKH.

Ha wusydyenue ¢usukm (6a30BBIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETro
obOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefen0), B 8
Kiacce — 68 dacoB (2 yaca B Heaento), B 9 kiacce — 102 gaca (3 yaca B HeAemIO).

[Ipennaraemsiii B mporpamme To (pu3uke mepedeHb J1abOpaTOPHBIX paboT u
OTIBITOB HOCHT PEKOMEHJATEIBHBIA XapakTep, YUHTENb JelacT BHIOOp MPOBEACHUS
7abopaTOPHBIX pabOT W OMBITOB C YYETOM WHAUBUAYAIBbHBIX OCOOCHHOCTEMH
oOydJarommxcs, CIHUCKa JKCIEPUMEHTAIBHBIX 3aJaHUM, TpeajaraéMblXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO YK3aMEHa 1Mo (U3HKeE.

YUYET PABOYEHN IMPOI'PAMMbBI BOCIIUTAHUSI MBOY «IT'MMHA3USA
Ne31»

[Iporpamma yyeOHOro mnpeaMera «@Pu3MKa» MOJHOCTHIO COIJIACYETCS €
ITporpammoii Boctiutanusgs MbOY «l'umuazust Ne31».

JloOpocoBecTHast paboTa yuuTessi Ha ypOKe, HampaBi€HHas Ha JOCTHXKEHHUE
MOCTaBJICHHOW BOCHHUTATEIBHOM 1€IM, IMO3BOJUT OOydYallieMycsi MOJYYUTh



HEOOXOAMMBIE  COI[MAIbHBIE  HABBIKM, KOTOpPBIE TMOMOTYT €My  JIydIle

OPUEHTHUPOBATHCS B CIIO)KHOM MHPE YeJIOBEUECKUX B3aUMOOTHOIICHUH, YPPeKTUBHEE

HAJT&KUBATh KOMMYHHUKAILIMIO C OKPYKAIOIIMMH, yBepeHHee ce0si 4yBCTBOBATH BO

B3aMMOJACHCTBMM C HHMH, NTPOAYKTHBHEE COTPYAHHYATh C JIOABMH Pa3HBIX

BO3PACTOB M PAa3HOTO COIMAIBHOTO IMOJIOKEHHUS, CMeJiee UCKAaTh U HAXOJUTh BBIXOJIBI

U3 TPYIHBIX )KU3HEHHBIX CUTYaIlHi, OCMBICIIEHHEE BHIOMPATh CBOM KU3HEHHBIN ITYTh

B CJIOKHBIX IMOMCKAX CUACThSI IS Ce0s U OKPYKAIOIIUX JFOJICH.
Peanuzayusn neoazozuueckumu padbomuukamu 60CHUMAMENbHO2O0

nomeHyuana ypoxka npeononazaem cieoyrouiee:

® YVYCTAQHOBIIGHWE  JIOBEPUTENBHBIX  OTHOIICHHH  MEXAY  IeJarormdecKum
pabOTHUKOM M OOYYarOIIUMUCS, CIIOCOOCTBYIOIIUX TO3UTHBHOMY BOCHPHUSATHIO
oOydaromumucss TpeOOBaHM M  MNPOCKO  MEAArormyeckoro  pabOTHHKA,
NPUBJICYCHUIO WX BHHMaHHA K 0OCyXkJaeMoil Ha ypoke uH(MOpMaIny,
aKTUBU3AIIMN TIO3HABATEIbHON JIeATEIHHOCTH;

e [00yXkJeHHe oOyyarluxcs CcoOM0/aTh Ha YpOKE OOIIENPUHSATHIE HOPMBI
NOBEJICHUS, TIpaBuiia OOMICHHS CO CTApIIUMU (TIeNarornaecKuMu pabOTHUKAMHU )
U CBEpCTHUKaMHU (OOydYaroIMMHCS), TNPUHIUIB Y4eOHON JAMCHMIUIUHBI |
caMOOpraHu3aluHy;

® TpUBICYCHHE BHUMaHUS OOYYAIONMIUXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypoKax SIBJIC€HMH, OpraHu3anus UX paboThl C NOJy4yaeMON Ha YpPOKE COLMAIbHO

3HAYUMOM I/IH(l)OpMaIlI/IGﬁ — HWHHUIMHUPOBAHUC €C O6CY}KI[€HI/I5[, BBICKA3bIBaHH
O6y‘-IaIOHlI/IMI/IC}I CBOCTO MHCHHA II0 €€ II0BOAOY, BBIpa6OTKI/I CBOETO K HEH
OTHOIIICHMA,

® UCIOJB30BAaHUE BOCIUTATENBHBIX BO3MOXHOCTEH  cofep aHHs  yd4eOHOTO
npeaMeTa 4epe3 JEMOHCTPAUI0 OOYYarOIUMCS TPHUMEPOB OTBETCTBEHHOTO,
IPa)XTIaHCKOTO TOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOMS M T0OpOCEepACUHOCTH,
gyepe3 Mmoadop COOTBETCTBYIOIIMX TEKCTOB I UYTCHHSI, 3aJad IS PEIICHHS,
POOJIEMHBIX CUTYyAIUi JIsl 00CYXKIEHHUS B KJIacce;

® IpPUMCHEHHWE Ha YPOKE HWHTEPAKTHBHBIX (GopM paboOTHl ¢ OO0Yy4YarOIIUMUCH:
WUHTEIJICKTYAIbHBIX WP, CTUMYJIUPYIONIMX IMO3HABATEIBHYI0 MOTHBAIUIO
oOy4Jarommxcs; MUAAKTAYECKOTO TeaTpa, TJe TMOIydYeHHbIE HAa ypOKE 3HAHMS
OOBITPHIBAIOTCS B TeaTPAIbHBIX TOCTAHOBKAX; JIUCKYCCHH, KOTOpPBIE JIaioT
0oOy4JarommMcsi BO3MOXHOCTh TPUOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO
JUanora; TpynmnoBod paboTel Win pabOTHI B Mapax, KOTOPbIE ydaT KOMaHIIHOMN
paboTe U B3aNMMOJICHCTBUIO C IPYTUMU JETHMU;

® BKIIOYCHHE B YPOK HWIPOBBIX MPOIENYP, KOTOPHIE IMOMOTAIOT TOJIEPKAThH
MOTHBAITUIO OOYYaIOMUXCS K MOJTYYEHUI0 3HAHWUW, HAJTKUBAHUIO MMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B  KJacce, IOMOTAIOT  YCTAHOBIJICHUIO
no0poskenaTeIbHON aTMOC(EPHI BO BPEMS ypOKa;

e opraHuzanys MeQcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX OO0YYAIOIINXCS HAJl
WX HEYCIEBAIONUMU OJHOKIACCHUKAMHM, MAFONIETO WM COIHUAIBLHO 3HAYUMBIN
OTIBIT COTPYTHMYECTBA U B3AaUMHOM TTOMOIIIH;



® VHHUIMHPOBAHHE U MOJACPKKA UCCIETOBATEIILCKON AEITEIFHOCTA 00YYarOIMINXCS

B paMKax peaju3alii UMH WHIWBHIYATbHBIX U TPYMIOBBIX MCCIIEIOBATEIBCKAX

MPOEKTOB, YTO JacT OO0Yy4YalolUMCS BO3MOXXHOCTh MPUOOPECTH HABBIKU

CaMOCTOSITETILHOTO PEIICHUS TEOPETHYECKOH NpOOJIeMbl, TEeHEpUPOBAHUS U

oopmiieHuss COOCTBEHHBIX WICH, YBaXHUTEIHHOTO OTHOIICHUS K UY)KHM HJIIESAM,

opopmiieHHpIM B paboTax Jpyrux HccienoBaTeleld, HaBbIK MyOJIUYHOTO

BBICTYIUICHUSI TIEpe]] ayJuTOpPHEH, apryMEHTHpPOBAaHHUS M OTCTaMBAHHS CBOEH

TOYKHU 3PEHHUSL.

Peanuzanusi BocmuTaTeNnbHOTO MOTEHIIMANA YpOKa IMeJaroraMu-npeAMEeTHUKaMU
MpeanojaraeT co3laHue aTMoc(epbl JOBEpUs K YUUTENI0, MHTEpeca K IpPeIMETY;
0TOOp BOCIHUTHIBAIONIETO COACPKAHUS YpPOKa; HCIOJIb30BAaHUE AaKTUBHBIX (HOpM
OopraHu3aluy y4eOHOM JesITeIbHOCTH Ha YpOKe.

Cozoanue ammocgheput 0oeepus K yuumeJiro, uHmepeca K npeomemy:

e HedopmanbHOE 00IIEHHE YUUTENS U yYEHUKA BHE YPOKa;
® UCIOJB30BAaHUE HAa YPOKax 3HAKOMBIX JETSM aKTYaJIbHBIX MPUMEPOB M3 KHHT,

MYJIbT(OHIBMOB, UTD;

® LCIIOJIb30BaHUE MOTEHIIMANIa FOMOPa;
e oOpaleHue K JMYHOMY OIIBITY YYCHUKOB;
e BHUMaHHE K HMHTEpPECaM, YBICYCHUSM, IO3HTHBHBIM OCOOCHHOCTSIM, ycIexXam

YUEHUKOB;
® [IPOSIBIICHHE Y4acTHsl, 3a00Thl K YUCHUKY;

e cosznaHue (haHTa3UITHBIX MUPOB U BOOOpaKaeMbIX CUTYAIUi Ha YPOKE;
® CO3[IaHUE MPUBJICKATEIBHBIX TPAIULIUN Kilacca/KaOMHeTa/ypoKa;

® [IpU3HaHUE OMMOOK YUUTEIEM;

® TIIaTeNIbHAs OJTOTOBKA K YPOKY.

Omoop eocnumalearouiezo coo0eprHcanus ypoKa:
® BKIIOYEHHE B YPOK BOCIHUTHIBAIONICH WH(GOPMAIIUHU, OpraHu3alis padoThl C HEM,

o0y KIeHue K 00CYXIECHUIO, BEICKa3bIBAHUIO MHEHUH, (hOPMYJIUPOBKE
e COOCTBEHHOI'O OTHOIIICHHS K HEW;
® [IPUBJICUYCHHE BHUMAaHWs YYCHHKOB K HPAaBCTBEHHBIM MpPOOJIEMaM, CBSI3aHHBIM C

MaTEPHUAJIOM YPOKa;
® [IpUBJICUCHHE BHUMAaHUS YUEHUKOB K IIpoOemMam oOIIeCTBa;

e cKeHeaenbHOe ucnonHeHue ['mmuHa PO (mepex HayaioMm NEPBOTO Ypoka) B

COOTBETCTBHH C TPEOOBaHUSIMH 3aKOHOJATENIbCTBA.

Hcnonvzoeanue axmugnvix popm opeanuzayuu yueOHOU OeamenbHOCmU HaA
ypoke:
® VHTEpaKTUBHBIC (OPMBI OpTaHHW3AlMU JCSATEIBHOCTU: Yy4eOHBIE JTUCKYCCHH,

BUKTOPHUHBI, POJICBHIC, ICIOBbIC  HACTOJIHHBIC UTPHI U T. II.;
® OpraHM3alys UCCIEI0BATENBCKON U MPOSKTHON JESATEIbHOCTH YUEHUKOB.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®dusuka — Hayka o Ipupozge. fBineHus npuponsl. PU3UYECKUE SBICHU:
MEXaHNYECKUE, TEMIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMuMHbL. M3Mepenue Qusnyeckux BenuuuH. Duznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka wu Jpyrue ecTeCTBEHHblE HAyKHM M3Yy4alT MPUPOIY.
EcTecTBeHHO-HAy4YHBII METOJl TO3HAHUS: HaOIOJIEHHe, MOCTAaHOBKA HAyYHOI'O
BOMNPOCA, BBIABUKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usunueckue NpuOOpPHl W TpOLEAypa MPSIMBIX HW3MEPEHHUI aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue LEHbI AJICHUS Kbl K3MEPUTEIBLHOTO prbdopa.
2. M3mepeHue pacCTOSHUMN.
3. H3mepenue o6bEMa KUIKOCTH U TBEPAOIO Tea.
4. OmnpeneneHue pasmMePOB MaJIbIX TEll.
5. M3MmepeHue Ttemmeparypsl IpU IIOMOILIU JKUIKOCTHOIO TEPMOMETPA H
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue wHccienoBaHUsA 10 MPOBEPKE THUIIOTE3bI: AAJIBHOCTH IOJIETA
IIapuKa, IYIIEHHOTO TOPU30HTAJIbHO, TeEM Ooublle, YeM OOoJbllle BbICOTa
IIyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

Crpoenne BemiecTBa: aTOMBl M MOJIEKYJBl, HX pa3Mmepbl. OmnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenue wyactuy BemecTBa. CBSA3b CKOPOCTHM JIBMDKEHMSI YacTHI] C
TeMIiepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. B3anmomelicTBue YacTHII
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKMBAaHHUE.

ArperaTtHble COCTOSHHMS BEIIECTBA: CTPOCHHUE TIa30B, KUAKOCTEH M TBEPABIX
(kpucTaIMUeckux) Ted. B3auMocCBA3bp MeXAy CBOMCTBAaMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

JHemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKCHHS.

2. HaGmonenue nuddys3un.

3. HaOmronenue siBneHuil, 0ObACHAIOMMXCS MPUTSKEHUEM WU OTTaJIKUBAHUEM

Y4aCTUIl BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.



1. OreHka 1uamMeTpa aToMa METOJIOM PAJIOB (C UCMOIb30BaHuEM (poTorpaduit).
2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBukenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe JABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHssi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHHM. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBnenne wuHepuuu. 3aKOH HMHEpPUUH. B3auMonelcTBHE TeNn Kak NpPUYMHA
MU3MEHEHHUsI CKOPOCTHU JBWXKEHUA Tel. Macca kak Mepa MHEpPTHOCTH Tena. [moTHoCTh
BemecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €MHUIE 00bEMA BEILECTBA.
Cuila kak XapakTepucTuka B3aumozaeicTBus Ten. Cuna ynmpyroctd U 3aKOH
I'yka. M3MmepeHue cuibl C MOMOIIBID JUHAMOMETpA. SIBIICHUE TIATOTEHUS U CuUja
TsokecTd. Cuita TshkecTH Ha JIpyrux IuiaHetax. Bec Tena. HeBecomocts. Crnoxenue
CWJI, HAIlpaBJIEHHBIX MO OJHOW mNpsMoil. PaBHomelctByromas cui. Cuiia TpeHus.
TpeHune CKOIbKEHUSI U TPEHUE MTOKOsl. TpeHre B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HabGnropenne MexaHMYECKOTrO IBUXKEHUS Tena.
2. M3mepeHne CKOpOCTHU NPSIMOJIMHEIHOTO JIBUYKECHUSL.
3. HaGnronenue siBjeHUst MHEPIIUH.
4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEII.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOUW MPSIMOA.
Jlabopamopnuie pabomot u onvimot.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUIAKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOUIIA U TaK Jajee).

2. OmpeneneHne CpelHEd CKOPOCTH CKOJIBKEHHMsS OpycKa WM MIapHKa [0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MmIOTHOCTH TBEPIOTO TENA.
OnbITEI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshkeHus (Iedopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTH CHIIBI TPEHHUSI CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIKOCTE U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUS W yBEJIWYEHUs AaBieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBlIeHHWs Tra3a OT o0BEMa, Temmeparypsl. llepenavya nmaBneHus
TBEPABIMU TEJIaMHU, KUIAKOCTAMU W ra3amu. 3akoH [lackans. IIHeBMaTtuueckue
MaIllUHbl. 3aBUCUMOCTb JAaBJIEHUSA KUJIKOCTU OT TIIyOuHBI. ['HIpocTaTHdecKuii
napagokc. Coobuaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u arMmocdepHoe mpaBieHue. I[IpuyuHBI CylIeCTBOBaHUS
Bo3aymHOM o6onouku 3emiu. Onbeit Toppuuennu. M3mepenune atmocdepHOro
JABJICHUSI. 3aBUCUMOCTb aTMOC(EPHOro AaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPA.
[TpubGops! 1151 U3MEpeHus: aTMOC(EPHOTro TaBJICHHUS.



JlelicTBUE KUIAKOCTU M ra3a Ha IIOIPY)KEHHOE B HUX Teno. BriTankusaromas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JIABJICHHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs KUIKOCTBIO U Fa30M.

Coobmiaromuecst COCYIbl.

I'mppasinueckuii npecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO JABICHHUS.

3aBUCHUMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja U

IUIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcnoBHe IUIaBaHUs TEJI: IUIABAHUE WIIA MOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILLIEHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TEJa.

2. OmnpeneneHue  BBITAJKUBAIONIEHM  CWiIbl, JCWCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CUIIbI, ICMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacChI TeJa.

4. OmnpITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIIKUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMA MOTPYyKEHHOU B KUIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpyHnpoBaHHE apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U OIIPEIEIICHUE
€€ Ipy30IM0AbEMHOCTH.

o gk~ w b
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Paznen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.
Mexannueckast pabota. MOIIIHOCTb.
[Ipoctbie MexaHW3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecus peruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky. «30710TO€
npaBuiio» Mexanuku. KIIJ[ mpocteix Mexanu3MoB. IIpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.
Mexannyeckass dHeprusa. KuHernueckas W NOTEHIMAIbHAS  DHEPIUSL.
IIpeBpaiienre OgHOTO BHUJIa MEXAHUUYECKON 3HEPruu B APYroil. 3aKOH COXpaHEHHS
SHEPrUU B MEXaHUKE.
Jemoncmpauuu.
1. IIpuMmepsl MPOCTBIX MEXAaHU3MOB.
Jlabopamopnwie padbomot u onvimol.
1. Omnpenenenrie pabOTHI CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa IO
TOPU30HTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue yciIOBUM PaBHOBECHS phlyara.
N3mepenne KII/] HakTOHHOM IIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.
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Pa3znen 6. TenioBble siBJI€HMS.

OCHOBHBIE TIOJIOKEHUS  MOJIEKYJISIPHO--KUHETHYECKOW TEOPUM  CTPOCHUS
BemecTBa. Macca M pasmMepel arOMOB M MOJIEKYJ. OIBITBHL, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopenu TBEPIOro, JKUAKOTO M Tra3000pa3HOrO0 COCTOSHUWA  BEUIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHUE CBOWMCTB ra3oB, >KMJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKECHUHA MOJEKYJISPHO--KUHETUYECKON TEOPUMU.
CmauuBaHue U KanWUISIPHBIE sIBIEHUA. TEemI0BOE paClIMPEHHUE U CKATHE.

Temnepatypa. CBsi3b TeMmnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBUXKEHUS
gactull. BayTtpennsss osHeprus. CnocoObl U3MEHEHUS BHYTPEHHEH JHEPTUu:
TEeIJIonepeadya U coBepiieHrne padoTel. Buapl Temionepesayu: TeIIOonpOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonanuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TemioBoro 6ananca. [InaBneHue u oTBepaeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y enbHas TeryioTa riaBiieHus. [lapooOpasoBanue u
koHneHcanus. Mcnapenue. Kunenue. VYaenpHas Termora mnapooOpa3oBaHUS.
3aBUCHUMOCTH TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTbs Bo3yxa.

DHeprus TOIIMBa. Y AelbHas TEIUIOTa CTOpPaHMUs.

[Tpunuumner pabotel TeruoBbix aABuratenedt KIIJ[ TemmoBoro aBuraresns.
TernmoBble IBUTATEIN U 3alIUTA OKPY>KAIOIIEH CpeIbl.

3aKOH COXpaHEHUS U MPEBPALLICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO ABHKCHHS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBIeHUN CMauyrBaHUS U KAaUJUBIPHBIX SBIICHHM.

4. HalGnroneHue TEeIIoBOTO pacIIuPEHHs TEIl.

5. M3MeHeHue maBieHUs Ta3a INMPH H3MEHEHUH OO0OBEéMa M HarpeBaHUU WU
OXJIAXKJICHHUU.

[IpaBuita u3MepeHust TEMIEpPaTypshl.

Bunpr Terionepenayn.

OxJta’kIeHUE TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMH CUJIAMH.
10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUYHbBIX BEIIIECTB.

11. HaOmronenue KUmeHusl.

12. HabmroieHre moCTOSTHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.
13. Moaenn TEIIOBBIX ABUTATEIIEH.

© © N o

Jlabopamopnwie padbomot u onvimol.
1. OnpITHI 10 0OHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHHUS.
2. OmpITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MIIM caxapa.



3. OnpITel MO HAOJIOACHUIO TEIUIOBOTO pPACIIMPEHUs Ta30B, KUJIKOCTEH u
TBEPIBIX TEIL.
OrnpeneneHue qaBieHUs BO3yXa B OaJIOHE HITTPUIIA.
OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0bEéMa
Y HarpEBaHUS WIN OXJIAXKICHUS.

6. IlpoBepka rumote3bl JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmionenue wW3MEHEHUSI BHYTPEHHEH OJHEpPruM Tejla B  Pe3yJibTare
TerIonepeaauu U paboThl BHEIITHUX CHUIIL.

8. HccnenoBanue sBIIEHHS TEIUIOOOMEHAa TMpPU CMEIIUBAHUU XOJOJAHOU H

ropst4ei BOJBI.

9. OmnpeneneHue KOJIUUECTBA TEIUIOTHI, MTOJTYUYEHHOTO BOJIOM MPU TEMI000OMEHE

C HarpeThIM METAJUTMYECKUM LIMJIMHIPOM.

10. OnpeniesieHne yaenbHOM TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoiiecca UCapeHusl.

12. OnipesiesieHue OTHOCUTENIBHOM BJIAXKHOCTH BO3/yXa.

13. OnpeniesieHue yAeIbHOM TETUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poaa dIEeKTpUUYECKUX 3apsAnoB. BzaumopelcTBue
3apspKEHHBIX Ted. 3akoH KylioHa (3aBUCMMOCTD CHJIbI B3aUMOJICHCTBUS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMu ).

Onektpuueckoe moJe. Hanpsk€HHOCTh 3iekTpuueckoro mnoid. [lpuHuun
CYNEPHO3ULNHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpudeckux 3apsgoB. DJIEMEHTapHBIN SJIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOIHUKY U AURIIEKTPUKU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUYECKUA TOK. YCJIOBUS CYHIECTBOBAaHHUS DJIEKTPUYECKOrO  TOKA.
HNctouHnkn TIOCTOAHHOTO TOKA. JIEHWCTBUS AJIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas  uenb. Cuiga  Toka.  DJNEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBieHUE MPOBOJIHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa s
ydacTka uenu. [locinenoBarenbHoe u mapauieIbHOE COEANHEHUE TPOBOIHUKOB.

PaGota w® MOmHOCTH dieKTpuUYecKoro Toka. 3akoH J[xoymsa—Jlenma.
DNEeKTpUYEeCKUe e U MOTPEOUTENTH IIICKTpUUECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anMonencTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe
nose. MarauTHoe moJjie 3eMJIM U €ro 3HauYeHHeE IS J)KU3HU Ha 3emuie. OnbIT DpcTena.
MarauTtHo€e noJsie 3JIEKTPUUECKOro ToKa. [[puMeHeHne 31eKTpOMarHuToB B TEXHHUKE.
JlelicTBM€ MArHUTHOIO TOJs HAa MPOBOJHUK C TOKOM. OIJEKTPOJBUIaTEb
MIOCTOSSHHOTO  TOKa.  Mcmosib30BaHWE — DNEKTPOJABUTaTeNed B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.



Onertel @apanes. fBnenHue snnexkTpomMarHuTHOM uHAykuuu. [IpaBuiio JleHna.
DIIeKTpOoreHepaTop. CrnocoOb1 NOJIYYEHUS ANEKTPUYECKOU DHEPTUHU.
DNEKTPOCTaHLIMK HA BO30OHOBISEMbIX HCTOYHUKAX SHEPTHU.

Jemoncmpayuu.
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25.

DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE HIIEKTPOCKOIIA.

DneKTpocTaTudecKas NHIYKIIHS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSI0B.

[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JIUHAN dJIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSHHOTO TOKA.

JIeHCcTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUM TOK B KHUIKOCTH.

. I'a30BbIi1 pa3ps.

. I3mepenune cuiibl TOKa aMIepMeTpOM.

. Ismepenue 31eKTpuuecKoro HanpsH»KeHUs! BOJTBTMETPOM.

. Peoctar u mara3uH conpoTUBIECHUMN.

. B3auMoielicTBre MOCTOSIHHBIX MAarHUTOB.

. MonenupoBaHrie HEBO3MOXKHOCTH Pa3CICHUS TTOJII0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.

. MarauTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. leiicTBHE MarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue sBJICHUS 3JICKTPOMAarHUTHON MHIYKIIUH.

. OnbiTel Dapanes.

. 3aBUCHUMOCTh HANpAaBJICHUS HMHAYKIMOHHOIO TOKAa OT YCIOBUWM €ro
BO3HUKHOBEHUS.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie pabomot u onvimot.

1.
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OneiTel 1O HAONIOACHUIO JJCKTPU3AMM TEJl HWHAYKIUEH W TpH

COIPUKOCHOBEHUH.
UccnenoBanne JE€MCTBUS DJIEKTPUUECKOTO TIIOJIE HA TMPOBOJHUKUA U
JADJICKTPUKH.

CoOopka u mpoBepka pabOThI IIEKTPUIECCKOM IIEIH MMTOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryimpoBaHue HAMPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO0 Yepe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHHS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IIJIOIIA1 MTOMEPEYHOr0 CEUCHHS U MaTepuaa.



8. IlpoBepka IpaBuia CIOXEHUSA HANPSHKEHUM IIPU  [OCJIEN0BATEIBHOM
COCMHEHUU [IBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna Mg CUIbl TOKAa M[PU IAPAJUIEIBHOM COCAUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOrO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

11. OnpezeneHre MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIIpsKCHUS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBanyue MarHUTHOI'O B3aMMOJIEUCTBUSA IIOCTOSIHHBIX MarHUTOB.

15. U3yueHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MArHUTOB NIPHU UX 00BEAUHEHUH U
pa3lelIeHNM.

16. MccnenoBanue 1EUCTBUS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJAECHCTBUS KaTyLIKH
C TOKOM M MarHuTa OT CWJIbl TOKA U HaIIpaBJICHUS TOKA B KaTYyLIKE.

18. I3yueHnue nelcTBrs MarHUTHOTO T10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. 3mepenue KIIJI anekTpoaBuraTeIbHOW yCTaHOBKHU.

21. OnpITBl IO HCCIEAOBAHUIO  SIBIEHUS AJIEKTPOMAarHUTHOM HWHIAYKLWH:
UCCIIE0BAaHNE U3MEHEHUI 3HAUYCHNs U HAIIPaBICHUs UHAYKIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe JABWKEHHE. MarepuanpHas Touka. (Cucrema  OTCYETa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBHKEHUA. PaBHOMEpPHOE MPSMOJIUHEUHOE
nBUKeHne. HepaBHOMepHoe mpsiMOJuHEHOe aBuxkeHue. CpeaHsis U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenne. PaBHOyckopeHHOe mpsMonuHeiHoe aBuxkeHue. CB0OOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE nBIKEHHE MO OKpY>KHOCTH. llepwog m dacrtota oOpalieHws.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

[TepBriit 3akoH HproTona. Bropoi 3akon Herotona. Tperuit 3akon HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJbXEHHUS, CUjia
TPEHUSI TOKOS, IPYTUE€ BUABI TPEHUS.

Cuna TSHDKECTM W 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBmkenue maHeT Bokpyr Connna. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue matepuasibHOM TOUYkH. AOcCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIVIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynec Ttena. M3menenne ummynbca. MMmoynbC cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEaKTHBHOE IBUKEHHUE.



Mexanundeckasi paboTa U MOUTHOCTb. PaboTa cuil TSKECTH, YIPYTOCTH, TPEHUS.
Cs3p sHeprun u pabotel. [loTeHnuManbHas 53HEPrusi Tena, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMiM. [loTeHIManbHass 3HEprus Ckarou NpykuHbel. KnHetnueckas
sHeprus. TeopeMa O KMHETMYECKOW JHEPTHM. 3aKOH COXPAaHEHHsS MEXaHHYECKOMN

SHEPIUHU.

Jemoncmpayuu.

1. HaGmroneHne MexXaHWYECKOTO JIBUKEHHUS Tella OTHOCHUTENIBHO Pa3HBIX TeEI
OTCUETA.

2. CpaBHeHME NyTE M TPACKTOPHM NBWKEHHS OJHOIO M TOTO XK€ Tena
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

3. M3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

5. HaGmrogenue 1BUKEHUS Teja O OKPYKHOCTH.

6. HaOmroneHue MeXaHMUYECKUX SIBIICHUM, MPOUCXOJSIINX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCUTEIILHO
KaOuHeTa (QU3HUKH.

7. 3aBUCMMOCTbh YCKOPEHMS Tejla OT MacChl Tejla W JIEUCTBYIOIIEH Ha HEro
CHUJIBL.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.
HN3meHenue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

10. [lepenaya umIryJibca Mpu B3auMOJCUCTBUU TEI.

11. TIpeoOGpa3zoBaHUs YHEPTHH TP B3aUMOICHCTBUH TEJL.

12. CoxpaHeHHME UMITYJIbCa IIPU HEYNIPYTrOM B3aUMOJCHCTBUMU.

13. CoxpaHeHHE UMITyJIbCa IIPU a0COIIOTHO YIIPYTOM B3aMMOICHCTBUHU.

14. HabGmroneHue peakTUBHOTO JIBH)KCHHS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUH ITPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHME MEXaHMYECKOW SHEPTuM NP ABWKEHUHU Teja MO JACHCTBUEM

IIPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue Ttpakta i pasroHa W JajbHEHIIET0 PaBHOMEPHOTO
JBIDKCHMS IIIAPHUKA WJIH TEJICHKKH.

OmpeneneHue CpeaHEdl CKOPOCTH CKOJBXEHUS OpycKa WIH JBHXKCHHS
IIapyKa 1Mo HaKJIOHHOH IIJIOCKOCTH.

OnpeneneHne yCKOpEHHsI Tella MPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH TPU PaBHOYCKOPECHHOM
JBUKEHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CTWM TPU PABHOYCKOPEHHOM JBHXKEHUH 0€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCSTCS KaK psA HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAaJIHOTO JaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.



8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTbl CUJIbI TPEHUS MPU PABHOMEPHOM JBH)KEHUU TEJa MO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. Onpenenenrie  pabOThl  CUJIBI  YIOPYTOCTHU MpU MOIABEME Tpy3a C
MCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPaHEHUS DHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

Konebarensnoe npuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWM: MEPUOI,
4acToTa, aMIUIATyJda. MaremaTuyecKuii U NPYKUHHBIA MasTHUKU. [IpeBpainenue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxaromume KoJeOaHusl. BreiHyXneHHbBIE KoJie0aHMUsl. Pe3onanc.
Mexannueckue BoJIHbl. CBOKMCTBA MEXAaHMYECKUX BOJIH. [Ipo/lonbpHbIE U TONEPEYHBIE
BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHUs. MexaHWYeCKHe BOJHBI B
TBEPAOM TEJI€, CEUCMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmopenune xkoniebaHuUi Tesl TOA JEHCTBUEM CHIBI TSKECTH M CHJIIBI
YIPYTOCTH.

HaGmonenne xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnpoctpanenre npooIbHBIX U MOMEPEYHBIX BOJH (HA MOZEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpezeneHne 4aCcTOTHI M MEpUoa KoJieOaHU MaTeMaTUYECKOTO MasgTHUKA.
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2. Ompenenennie 4acTOTHI U Niepuoja KoineOaHuil Mpy>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TEpHOJa KOJIEOAHWU TOJIBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHUN MIPYKUHHOTO MasiTHUKA OT
MacChl Ipy3a.
5. IlpoBepka HE3aBHCHMOCTH TEpHOJA KOJIEOAaHWU Tpy3a, MOJBEHIEHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbBITBI,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  NEpHOJa  KoJeOaHWit
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. 3mepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE noJe. DNEeKTpOMarHUTHbIE BOJIHBL. CaoiicTBa
ANEKTPOMAarHuTHbIX BOAH. [llkama »snekTpoMarHUTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoaa cera. CkopocTh cBera. BosiHOBBIE CBOMCTBA
CBeTA.



Jemoncmpayuu.

1. CBoiiCTBa ANEKTPOMATHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padomot u onvimot.

1. V3ydyeHue CBOUCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.

Paznen 11. CBeToBbl€e sIBJICHHS.

JlyueBas mozxens cBera. Mcrounuku csera. [IpsMonuHeiiHoe paciipocTpaHeHue
ceeta. 3atMeHuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpaXEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomsieHus cBera. [lonHoe BHyTpeHHEe
OoTpakeHue cBeTa. Mcrnonb30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX
CBETOBOJAX.

Jlunza. Xop mydeit B nuH3e. OnTtuueckas cucreMma oroarmapara, MUKPOCKOTa
u Teneckona. ['na3 kak ontuyeckas cucreMma. bim3opyKkoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekrp. Omnbitel  Hptorona. Croxenue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBarOIICH JIUH3E.

[TomyueHnne n300pa>keHHI C TTOMOIIBIO JTHH3.

[TpuHuun necTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10. Monens riasa.
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11. Pa3noxenue 6enoro cBera B CIEKT.

12. [Tomy4yenune 6em0ro0 CBETa IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yrja OTPAaKEHHsS CBETOBOrO Jydya OT yria
NaJCHUS.
N3ydeHne xapakTepUCTUK U300pAKEHUS ITPEAMETA B INIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCUMOCTH YIjla MPEJIOMIJIEHUSI CBETOBOTO Jiyya OT YyrIJa
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».
[Tomy4yenne n300paxxeHN ¢ TOMOIIBI0 COOUPAFOIICH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSAHHUS UM ONTHYECKOW CHUIIbI COOMparouiei
JUH3BL.

6. ONBITHI 110 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnbIThl MO BOCHPUATHIO 1BETAa MNPEAMETOB NPU HX HAOIIOICHUU Yepe3
LIBETOBBIEC (PUIIBTPHI.



Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdopna m mmanerapHas mozenb atoma. Mopens atoma bopa.
Hcnyckanue u norjoiieHue ceera aroMmoM. KBanTtel. JInHeyaThle CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eta- U ramma-uznydeHus. CTpoeHUE aTOMHOIO
anpa. HykinonHas monens aromMHoro siapa. M3oronsl. PannoakTuBHble peBpamieHusl.
Ilepuon momypacrmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXpPaHEHHUS 3apsSAOBOrO M MAacCOBOIO YHUCEN.
OHeprust cBsi3M aToMHBIX siaep. CBsA3p Macchl W dHepruu. Peakuuum cuHTe3a u
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3 .

SnepHas osHepretuka. JleMCTBUS paaMOAKTUBHBIX W3JIYyYCHUH Ha JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsbl U3y4eHHs U MOTJIOLIEHUSI.

2. CnexkTpsl pa3IU4HbIX Ta30B.

3. CnekTtp Bopopoa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTumka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructparius uznydeHus NpUpPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HabGnropeHue CIUIOMIHBIX M IMHEWYATHIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPIUU YACTHUIBI 10 TOPMO3ZHOMY MYTH

(o ororpadusim).

3. M3mepenHue paauoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYTb MPEIHA3HAYCH JJI CUCTEMATU3allUUd U
0000ITIeHNsT MPEIMETHOTO COJCP)KaHUS U OIbITAa JEATCIBHOCTH, MPHOOPETEHHOTO
Opu M3Y4YEHHH BCEro Kypca (U3HKH, a TaKkKe JUisi MOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHy 10 (H3uKe I 00ydYaroImmuXcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy u3yyeHUH NaHHOTO MOIYJS PEAIU3YIOTCI W CHUCTEMATU3UPYIOTCS BHJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUUBACTCS JOCTHXKEHHE IMPEAMETHBIX U
METalpeJMETHBIX  IJIAHUPYEMBIX  Pe3ylbTatoB  oOydeHws,  (opmupyercs
€CTECTBEHHOHAYYHAsITPAaMOTHOCTh: OCBOCHUE HAyYHBIX METOAOB HCCIEAOBaHUSA
SBJIICHUN TPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (U3HUECKHE
SABJICHUSI, TPUMEHSS T[OJyYECHHbIE 3HAHMs, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNINATBHO AEATEILHOCTHBIN XapakTep JTaHHOTO pa3jeiia peaau3yeTcs 3a
CYET TOro, 4TO OOYYAIOLIHECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIpeAJIaraeTcs:

Ha OCHOBE TMIOJYyYCHHBIX 3HAHUW pacrno3HaBaTb M HAY4YHO OOBSICHATH
(du3nUecKue sIBJICHUS B OKPY KaOIIe MPUPOJIe U MOBCEIHEBHOM KU3HH;

WCIIOJIb30BaTh HAy4YHbIE METOJbl UCCIEAOBaHUA (PU3UYECKUX SIBJICHUU, B TOM
YuCIie JJI MPOBEPKU TUIOTE3 U MOJIyYEHHUS TEOPETUUYECKUX BHIBOJIOB;



OOBSACHATh HAay4yHbIE OCHOBBI HamOoJiee BaXXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJOTUH, HApUMeEp, MPAKTUYECKOIO HCIOJIb30BaHUS Pa3IUYHBIX HCTOYHUKOB
SHEPruyM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPrUu.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue Qpu3nMku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAMPABIEHO Ha
JOCTUXKEHUE JIMYHOCTHBIX, METAlpPEeJAMETHBIX M NPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzydyenust GU3MKU HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHus y
oOyyarorerocss OynyT chOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIC PE3YyJIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MpOSIBJICHUE HHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOM
(bu3nUecKon HAyKU;

— IIEHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM NMPUMEHEHUEM IOCTHXKEHUN
(1076370478

— OCO3HaHUE BAXHOCTU MOpPAJbHO--3TUYECKUX NPUHUUIIOB B JESATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITHE JCTETUYECKHX Ka4deCTB (PU3MUECKOW HAyKu: €€ TapMOHUYHOTO

MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

— OCO3HaHHWE [IEHHOCTH (PU3UYECKON HAyKH KaK MOITHOTO MHCTPYMEHTA TO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAXKHEUIIIEN COCTABIISIONIEN KYJIbTYPHI;

— pa3BUTHE Hay4yHOM JIFOOO3HATEIBHOCTH, HWHTEpECa K MCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOTYYHS:

— OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TMpaBUi OE30MaCHOTO TMOBEACHUS Ha
TPAHCIOPTE, Ha JOPOrax, € 3JIEKTPUYECKUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAITHUX YCITOBUAX;

— c(hopMHpPOBAHHOCTH HaBbIKA peQICKCHH, TPU3HAHUE CBOETO MIPaBa Ha OIHUOKY U
TAKOI'0 %€ MpaBa y Jpyroro 4YelaoBeKa;



6) TPy10BOr0 BOCIIMTAHMS

— aKTUBHOE Yy4yacTHE€ B pEIICHUU MPaKTUYECKUX 3a7ady (B paMKaxX CeMbH,
oOpa3oBaTebHON  OpraHu3alMu, ToOpoja, Kpas) TEXHOJIOTMYECKOW U
COIMAIbHOM HAMPaBIECHHOCTHU, TPEOYIOMIUX B TOM YHCIIE U (PU3UUECKUX 3HAHUMH;

— MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO Tpodecchil, CBA3aHHBIX ¢ (PUUKOI;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

— OpUEHTalMs Ha TpPUMEHEHHE (PU3MYECKUX 3HAHUU JUIsS pEIICHUs 3aaad B
o0JlacTh OKpYXKawIlel cpepl, IUIAaHUPOBAaHUS TOCTYNKOB U OLEHKU HX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN CpeIbl;

— OCO3HaHUE TJIO0AJBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM W MyTed Hux
pelieHus;

8) amanTanum K U3MEHSIONIUMCS YCJIOBUSIM COLMAIBLHON U MPUPOIHOI cpeabl:

— NOTpeOHOCTh BO B3aUMOJICUCTBUY MPH BBHIMOJHEHUH UCCIEOBAHUM U TIPOCKTOB
(br3UYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIICHWE  YPOBHS  CBOCH  KOMIIETEHTHOCTH  4Ye€pe3  IPAKTUYECKYIO
NEeSATeIbHOCTD;

— notpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4Hclie (HOPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3BUIECKUX OOBEKTAX U SABJICHUSX;

— OCO3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHWNW M KOMIIETEHTHOCTEH B 00JIacTH
[1)76370 478

— IUTAHUPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh W BBHISBISATH B3aUMOCBS3HM MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OIIEHKa CBOUX JCHCTBUH ¢ Y4Y€TOM BIMSHHUS Ha OKpPYXKAIOUIyI0 Cpendy,
BO3MOYKHBIX TJIOOAJIBHBIX MMOCIIEICTBHM.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUS MpOrpaMMbl MO GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydaromerocss OyayT chOpMHpPOBaHBI MeTampeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIONINE TMO3HABATENbHBIC YHUBEpCAIbHBIC YUeOHBIC NEHUCTBUSA,
KOMMYHUKATHBHBIE  yHHMBEPCAJIbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AedcTBUS:
e BBUIBJITH M  XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,
e BBIIBJIITh 3aKOHOMEPHOCTH M TMPOTHBOPEYMS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJFOJCHUSAX, OTHOCSIIINUXCS K (PU3NUSCKUM SIBIICHUSIM;



BBISIBIIATh TMIPUYUHHO--CJICICTBEHHBIC CBA3W TpPU H3YYCHHH (PU3UIECKHUX
SBIICHUI M MPOIIECCOB, AENaTh BHIBOJBI C MCIOJIBb30BAHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX yMO3aK/IIOUEHUH, BBIABUTATh THUIIOTE3Bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETTLHO BBIOMPATh cOoco0 perieHus yueOHoN Qu3udeckoil 3amaun
(cpaBHEHHE  HECKOJIbKMX  BapUaHTOB  peElIeHHs, BbIOOp  Haumbosee
MOIXO/ISIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbIe ucciiea0BaTeIbCKNE AEMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEIOBATENbCKUI NHCTPYMEHT IO3HAHNS;
IPOBOJUTH IO CaMOCTOSITENIBHO COCTABJIECHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(¢u3MuecKuii  AKCIEpPUMEHT, HeOOJbIIoe HCCleoBaHUEe  (PUIUYECKOTO
SIBJICHUSI;

OLICHMBATh HA PUMEHUMOCTh U JIOCTOBEPHOCTh MHPOPMALIHUIO, TTOJYUCHHYIO
B XO/JI€ UCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOATENbHO (POpMyNIMpOBaTh 00OOIIEHUS M BBIBOABI MO pe3yjbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

OPOrHO3UPOBATh  BO3MOXHOE  JlajbHeiliee  pa3BUTHE  (DU3HMUYECKUX
IPOLIECCOB, & TAK)K€ BBIBUTATH MPEINONIOXKEHUS 00 UX Pa3BUTHHU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IUYHbIC METOJIbI, MHCTPYMEHTHI M 3alpOChl TPU TIOUCKE H
orOope wWHPOpPMAIMHM WM JAHHBIX C YYETOM TMPEIJIOKEHHONW y4ueOHOH
dusngecKo 3amaun;

aHAJIM3UPOBATh, CUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM MIPEICTABICHNUS;

CaMOCTOSITETTHO ~ BBIOMPATh  ONTUMAJBbHYIO  (QOpMYy  INpeACTaBIICHUS
MHPOPMAIH ¥ WUTIOCTPUPOBATH PellaeMbIe 3a]]a9i HECIIOKHBIMU CXEMaMH,
auarpaMMaMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

B Xo0/€ OOCYXIEeHHs ydeOHOTO Marepuaia, pe3yJbTaToB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI U
BBICKA3bIBaTh HJIEH, HAIICIICHHbIE HA pEIICHUE 3a/Jaud U MOJJIepkKaHue
0J1aro’xenaTeIbHOCTH OOIIEHUS;

COMOCTABJISITh CBOU CYXKACHUS C CYKACHUSMH JIPYTUX YYACTHUKOB JIUAJIOTA,
O0OHapyKHUBATh PA3INUUE U CXOJACTBO MMO3UIIHH;

BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAaX;

MyOJIMYHO TPECTABIATh PE3yJAbTAaThl BBITIOJHEHHOTO (DU3MYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M UHIUBUIYAIbHOU
paboOTHI MPHU PEIICHUU KOHKPETHOUN (QU3NUECKON MPOOIIEMBbI;

MIPUHUMATH 1I€JI1 COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBAThH JACHCTBUSI 11O
e€ IOCTWKEHUIO: paclpelleNiiTh PoJid, 00CYk AaTh MPOLECCHl U PE3yJIbTAThI
COBMECTHOM pabo0ThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;



BBIMOJHATh CBOIO YacTh pabOThI, JOCTUras KayeCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOU JIEHUCTBUS C IPYTHMMH 4WICHAMU
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYallUsAX, TPEOYIOIUX IS
perieHus: GU3NUECKUX 3HAHUM;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  IOAXOJAX  MPUHATHS  pPELICHUU
(MHIMBHUIyallbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHITHE PEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pEIICHUs (PU3NYECKOW 3aJaud WU
IUIaHA HCCJIEOBaHUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPEJIaracMble BapUaHThI PEIICHU;
JieNaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyalluH U TIpeJjiaraTh IJIaH €€ U3MEHEHUS,
OOBSACHATh  NPUYUHBI  JOCTHXKEHUS  (HEJOCTIKEHHUS)  PEe3yIbTaTOB
JeSITEeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
(bu3MUecKoro uccaeoBaHus WIH MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHMBIIMUXCS  CUTYyallui,  YCTAHOBJIEHHBIX  OIHUOOK,  BO3HUKIIUX
TPYJAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH CeOs HA MECTO JAPYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBbBI, HAMEPEHUS U JIOTHKY JIPYTOro;
pU3HABaTh CBOE MPABO HA OMIMOKY MpHU pemieHnn GU3NUeCcKuX 3a1ad Wid B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 Kiaacce npeiIMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUA: PU3NUECKUE U XUMHUUECKHUE SIBJICHUS, HAOII0ICHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAMHUIIBI (PU3NYECKUX BEIMYWH, aATOM,
MOJIEKYJia, arperaTtHble COCTOSIHMSA  BemlecTBa  (TBEpHOE,  KHUIKOE,
razoo0pasHoe), MEXaHHM4YECKOe NBMKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEWHOE), TpaeKTOpUs, paBHOJACUCTBYIOIas cuia, Jaedopmaius
(ympyrasi, IiiacTuueckas ), HeBeCOMOCTh, COOOIIAOIINECS] COCY/IbI;



paznuuath sBieHus (qud@ys3us, TEIIOBOE IBMKEHHE YacTHUI] BEIECTBa,
PaBHOMEpPHOE  JBUKEHHE,  HEPAaBHOMEPHOE  JIBWKECHHE,  WHEPIHUS,
B3aMMOJICCTBUE TE€JI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalllCHUs, TIepeadya AaBICHUS TBEPIABIMU TEJaMH, KUJIKOCTAMHU U ra3aMu,
aTMOC(pepHOE JaBJICHHE, IUIaBaHUE TeJ, NPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (U3WYECKUX  SBJICHUU B
OKpY)KalolieM Mupe, B TOM 4YHClIe (PU3MUYecKue SIBJICHUS B MPUPOJIE:
NPUMEPHI JBMKEHUS C PA3IUYHBIMUA CKOPOCTAMHU B JKUBOM M HEXKHBOU
npupojae, ACUCTBUE CWIbl TPEHHUS B MNPUPOJIE U TEXHUKE, BIUIHUE
aTMOC(EpHOIo JaBJICHUs] Ha >KUBOW OpraHuW3M, IJIaBaHHE pbIO, phlUuaru B
TEJIe YeJOBEeKa, MPHU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3ajady B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKN) (PU3UUECKUX SIBICHUM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (DU3UYECKHUE SIBICHUS, UCIIOIb3Ys
dbuzndeckue BeIUYUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHSIsI CKOPOCTh, CHJIa YINPYTOCTH, CUJIa TSKECTHU, BEC TeEIa,
CuJa TpPeHUs, JaBjieHne (TBEPIOTO Tela, KUJIKOCTH, Ta3a), BHITAIKHWBAIONIAS
cuia, MexXaHuuyeckas paboTa, MOIIHOCThb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIIMEHT TOJIE3HOTO  JIEWCTBHSI MEXaHW3MOB, KHHETHYECKas |
NOTEHIIMANbHAS ~ SHEPrus), TMpPU ONHCAHUM TMPABWIBHO TPAKTOBATh
(U3MYECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMYWH, UX O0003HAYCHUS W €IUHUIIBI
¢u3MUecKrX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JTAHHYIO
¢u3nUecKyl0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS H IPOLECCHI,
UCIIONIb3YS TIpaBuja CIOXKEHUsI Cui (BIOJb OAHOM mpsMoit), 3akoH I'yka,
3akoH Ilackamsi, 3akoH ApxuMena, NMPaBUIJIO paBHOBecHsl phldara (0i0Ka),
«30JI0TOE MPABHJIO» MEXaHUKH, 3aKOH COXPAHECHHS] MEXaHWYECKOU >HEPrUH,
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €0
MaTeMaTHYECKOE BBIPAXKEHNUE;

OOBSACHATH (PU3UYECKUE SBICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SBICHUM,
(du3HUECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3aja4u B 1—2 MelCcTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHajinM3a YCIOBUS 3aJlauu
3alUCHIBATh KPATKOE YCJIOBUE, MOJACTABIATh (U3UYECKUE BEIMYUHBI B
dbopMynbl W MPOBOAUTH PAcCUYE€Thl, HAXOAUTH CIPABOYHBIC JIaHHbIE,
HEOOXOaUMbIE Il  pelleHus  3ajad, OIEHUBATh  PEATMCTHYHOCTD
MOJTy4YE€HHOU (PU3NUECKON BEJIUYUHBI;



pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TPH TTOMOIIU
(U3HUECKHX METOJOB, B ONMMCAHWW WCCICAOBAHMS BBIIEATH MPOBEPSIEMOC
MIPEANOIoKEeHNEe (TUTIOTE3Y), pa3audyaTh U WHTEPIPETUPOBATH TOTYyUYCHHBIN
pe3yNbTaT, HAXOAWTh OIMUOKH B XOJNIE OIBITAa, JAENaTh BBIBOALI IO €TO
pe3ynbpTaTam;

IIPOBOJUTE OMBITHI IO HAOIOACHUIO (PU3MYCCKUX SBICHUN WIH (HU3UICCKUX
CBOMCTB Tei: (HOPMYJIMPOBATH MPOBEPSEMbIC MPEATNON0KEHUSI, COOUPaATh
YCTAaHOBKY M3 TIPEIJIOKEHHOTO 00O0PYIOBaHHUS, 3alMCHIBATH XOJI OMbBITA U
bopMyIHUpPOBATH BHIBOIBI;

BBITIOJTHSATE MPSMBIEC U3MEPECHHSI PACCTOSHUSI, BPEMEHHU, MACChI Tella, 00bEMa,
CWJIBI W TEMIIepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX W IH(PPOBHIX
npuOOpOB, 3aMKMCHIBaTh IIOKa3aHUS TPUOOPOB ¢ YYETOM  3aJlaHHOU
a0COJTIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTEL WCCJICIOBAHME 3aBHCHMOCTH OJIHOM (DM3UYECKOW BEITUYHMHBI OT
JApPYrol C WCIHOJIB30BAHUEM TIPSIMBIX HW3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABHIKYIIETOCs Tejla OT BPEMEHHU JBWIKCHUS TEJa, CUIbI TPCHUS
CKOJILKCHHMSI OT Beca Tella, KadecTBa OOpaOOTKHM ITOBEPXHOCTEH TEl M
HE3aBHCHUMOCTH CHJIBI TPEHHSI OT IUIOIIAJNA CONPHUKOCHOBEHHS TEJ, CHIIBI
yIIPYTOCTH OT YJIMHCHHS TPYKWHBI, BBITAJIKWUBAIOIICH CHIIBI OT 00BEMa
NOTPY>KEHHON YaCTH Tella U OT IJIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT TIJIYyOWMHBI, Ha KOTOPYIO MOTPYXKEHO TeJlo, YCIOBUH
IUTaBaHUsS TeJ, YCJIOBHI paBHOBeCHs pbluara M OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUHU Yy4EOHOTO MCCIEI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CleIysl MpeIIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJIE TMPEIIOKEHHBIX
TabJIUIl ¥ TPpadUKOB, A€NaTh BEIBOIBI MO PE3yIbTaTaM MCCIIEIOBAHUS;
POBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3HUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTU U TBEPAOIO Teja, CHia TPEHUS CKOJBXKEHUS, TaBICHUE
BO3/lyXa, BBHITAJIKUBAIONIAs CHWJAa, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUJAKOCTH TEN0, KOAIPGDUIIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXaHU3MOB),
clenysi TPENJIOKCHHOW WHCTPYKIMU: TIPU  BBITIOJHEHUU HW3MEPECHHIM
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAUYCHUE MCKOMOM
BEJIMYHUHBL;

coOMI0aTh TpaBHJIa TEXHUKKA O€30MacHOCTH Mpu padboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

yKa3bIBaTh MPUHITUIIBI IEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETP, COOOMIAIONINECS COCYyIbl, OapoMmeTp, phIyar,
MIOJIBYDKHBIN M HETIOJIBIKHBIN OJIOK, HAKITIOHHAS TUIOCKOCTB;
XapaKTepru30BaTh  TPHUHIMIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpOM Ha WX oOmucaHus (B TOM dYHCIE:
MOMAIINAITHAKK,  YCTPOWUCTBO  BOJOMPOBOAQ, THAPABIMYECKHUN  Tpecc,
MaHOMET], BEICOTOMED, MOPIITHEBOW HACOC, APEOMETP), HCTIOIL3Ysl 3HAHUS O



CBOMCTBaxX (PU3NYECKUX SIBJICHUI M HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOIUTh MHPOPMAIIMIO O MPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUS  (U3MYECKUX 3HAHUH B TOBCEAHEBHOM JKM3HM  JUIS
oOecrieyeHus: 0€30MacCHOCTH MPU O0paIIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBbSl U COOIIOEHUS HOPM 3KOJIOTUYECKOTO
IOBEJCHUS B OKPYXKAIOLIEH CPELE;

OCYLIECTBJISITh  OTOOpP HUCTOYHUKOB HUH(popmanuu B VHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CpaBHEHUS  PA3NIUYHBIX HCTOYHHMKOB  BBIJACIATH
uHpOpMaIINIO, KOTOpasl SBISETCA NPOTUBOPEUMBOW WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHINOJHEHUHU YYE€OHBIX 3aJlaHU HAY4YHO--TIOMYJSPHYIO
AUTEepaTypy (HU3MUECKOro COJIepKaHMs, CIPABOYHBIE MaTepUalibl, PeCypChl
cetu UuTepHer, BrageTh NpUEMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi MHOOPMAIIUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHBbIE KpAaTKUE IMUCHMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHUKOB MHGOpMAIMKH (PU3UYECKOTO COACpP>KaHUS, B TOM
quclie MyOJIMYHO JIeNIaTh KpaTKUe COOOIIEHHUsI O pe3yibTaTax MPOEKTOB WU
y4eOHBIX HCCIIEJOBAHUM, MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh HM3yUEHHBIN
HNOHATUHHBIA anmapaT Kypca (U3UKH, COINpPOBOXKAATh BBICTYIUICHUE
IIPE3CHTAlNEN;

OpY BBHIMOJIHEHWHU Y4YEOHBIX IPOEKTOB M HCCJIENOBAaHUM paclpenensiTb
00s13aHHOCTH B TpYIIE B COOTBETCTBUU C IIOCTABICHHBIMHU 3aJjauaMH,
CIIEUTh 3@ BBINOJHEHMEM IIJlaHa JIEHCTBUI, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JCITEIbHOCTh  TPYIIbI,  BBICTpPAUBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEUCTBUE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K xonmy oOydenust B 8 kiacce mpeaMeTHbIe pe3yiabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

YCMOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAILUIMYECKUE H
aMopdHbIe Tella, HACHIIEHHBIH U HEHACBHIIICHHBIA MMap, BIAXKHOCTh BO3yXa,
TeMIlepaTypa, BHYTPCHHSSI SHEPTUs, TEIUIOBOM JBUTATENb, 3JIEMEHTapPHBIN
BJICKTPUYECKUHN 3apsifl, SJICKTPUUYECKOE I0JI€, TPOBOJHUKN U IUDJICKTPUKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MArHUTHOE T0JIE;

paznuyaTh SBJICHHA (TEIJIOBOE pacCIIUpeHUE U CKaTue, Terionepenaaya,
TEIJIOBOEC pPAaBHOBECHE, CMAYMBAHWE, KAlWJUISIPHBIC SIBJICHUS, HWCIIApPEHHE,
KOHJICHCAIIMS, TUIABJICHUE, KpUCTAIU3amus (OTBEpAeBaHUE), KHUIICHUE,
TeruIonepeaayda (TerIonpOBOIHOCTh, KOHBEKIIHS, U3IyUYCHHUE), dIICKTPU3AIUS
T€JI, B3aUMOJCUCTBUE 3aPS0B, JCUCTBHUS AJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHHME, B3aHMMOJICHCTBHE MAarHuTOB, ACHMCTBHME MArHUTHOI'O MOJS Ha
MPOBOJHUK C TOKOM, OJJIEKTPOMArHWTHAas MHAYKIHSI) TO OMHUCAHUI0 HX



XapakTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX JAHHOE
(u3nuecKoe BICHUE;

pacrio3HaBaTh  MPOSIBICHUE  W3YYCHHBIX  (U3MYECKUX  SBICHUU B
OKpYXalollleM MHUpE, B TOM UHCIE (PUIUUYECKUE SIBICHHUS B MPUPOAE:
MMOBEPXHOCTHOE HATSIKECHHUE Y KAWJUISIPHBIE SIBJICHUS B TPUPOJE, KPUCTAILIIBI
B npupoje, uznydenue ColiHLA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bI,
oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, OJJICKTPUYECKHUE SBIICHUA B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE TOJie 3eMJIH,
Ipeid MoJI0COB, pOdb MArHUTHOTO MOJS IS JKU3HM Ha 3emile, MOJSIpPHOE
CHUSIHHE, TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO, BBIJCIATh
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA TeNl U (DU3WUYECKHUE SIBICHUS, HCIIOIb3YS
dbu3uYecKkue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJEJIbHAsA TEMIOEMKOCTh BEIECTBA, y/I€JIbHAs TEIJIOTA IIJIaBJICHHUS,
ylleTbHas TerioTa napooopa3oBaHus, yAelbHas TEIJI0Ta CrOpaHMs TOIUIMBA,
KO3} (OUIIMEHT TMOJIE3HOT0 JCHCTBUS TEIJIOBOM MAalIWHBI, OTHOCUTEJIbHAs
BJIQKHOCTh BO3/lyXa, JJICKTPHUUECKUW 3apsiji, CHJa TOKa, 3JIEKTPUUYECKOE
HaIpSKEHHUE, CONPOTUBJIEHUE TMPOBOJHUKA, YJIEIbHOE COIMPOTUBJIEHUE
BEIIECTBA, pab0Ta M MOIIHOCTb JJIEKTPUYECKOTO TOKA), MPU OIMHUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UUYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYUH,
0003HaueHUsT M EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE JaHHYIO (U3MYECKYIO0 BEIMYUHY C APYTMMH BEJIUYHMHAMM,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOMCTBA Tell, (U3MYECKHE SIBJICHHUS W MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TMOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKON TEeOopuun
CTPOCHHMS BEILECTBA, NMPUHLUII CYIEPIO3UIUU MOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH Oma uis yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akKOH COXpaHEHHUsI PHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;
OOBSACHATh (M3HUECKHE TPOILECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTYyalUl IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH
IPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE W3 1—2 JTOTUYECKUX
mIaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PUBMUECKHUX SBICHUM,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJa4u B 2—3 NEWCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHajiM3a YCIOBUS 3aJauu
3aIMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS PEIICHUA
3a/auu, BbIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOMUMBIE ISl €€ pelieHus,
MPOBOJUTh Pacu€Thl W CpPaBHHUBATh IMOJYYEHHOE 3Ha4YeHUE (HU3NUYECKOU
BEJINYUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MOPOOJEMBbI, KOTOPblE MOXHO PpEIIUTh MpPU [OMOUIU
(bU3UYECKUX METOJIOB, HCIOJIb3ysl OIKUCAHUE WCCIIEIOBAHMS, BBIJECIATh



MpoBEpsieMOe  MPEAINOJIOKEHUE, OlECHUBaTh MPaBUIBHOCTh  TMOpPSIKA
MIPOBEJICHUS UCCIICIOBAHUS, JAeaTh BEIBOBL,

MIPOBOJIUTH OMBITHI MO HAOIIOCHUIO (U3UYECKUX SIBICHUN WU (U3NYECKUX
CBOMCTB Tell (KaUJUISIPHBIC SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3yXa OT €ro
00béMa, TemrepaTypbl, CKOPOCTH Mpollecca OCTHIBAHUS U HArpeBaHUs IMpU
U3JyYEHUHU OT LIBETa U3Jy4darollen (Moriomaliieil) NOBEpXHOCTH, CKOPOCTh
UCIIapEHUs BOJbI OT TEMIMEPATYPhl KUJIKOCTU U IUIOMIAAN €€ TMOBEPXHOCTH,
ANEKTpU3aIus Tel W B3aUMOJCHCTBHE  DJIGKTPUYECKUX  3apsi/iOB,
B3aUMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3Yyaju3allds MarHUTHBIX TMOJEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUSI MAarHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM,
CBOMCTBA JICKTPOMATrHUTa, CBONCTBA JIEKTPOBUTaTElIs MOCTOSHHOTO TOKA):
dbopmMynupoBaTh TMpOBEPsiEMbIC MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 00OpPYOBaHUSI, ONMUCHIBATH XOJ OMbITA U (POPMYIUPOBATH
BBIBOJIBI,

BBITIOJIHSITh TIPSIMBIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHON BIIAXKHOCTU
BO3/lyXa, CHWJbl TOKAa, HANPSKCHUS C HCIOJb30BaHUEM aHAJOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIMYHMH, CPABHUBATH PE3YyJbTaThl
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTHh UCCJEIOBAHUE 3aBUCUMOCTU OJHOU (PU3MYECKON BEIMYMHBI OT
Ipyrol C  HCIOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHHS TPOBOIHUKA OT €r0 JTUHBI, IUIOIIA U MOTEPEYHOTO CEUCHHUSI
U YAEIBbHOTIO COMPOTHUBIICHUS BEIECTBA MPOBOJAHHUKA, CUIIBI TOKA, UIYIIETO
yepe3 MPOBOJHUK, OT HaMpsHKEeHUS Ha MPOBOJHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBHOTO UM TapajuIeIbHOTO  COEIWHEHUW  MPOBOJHUKOB):
TUTAHUPOBATH UCCIEAOBAHUE, COOMPATh YCTAHOBKY W BBIMOJHITH U3MEPEHHUSI,
cienysl TMPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJdbTaThl MOJIYYECHHOM
3aBUCUMOCTH B BHJI€ TaOJHI] U IpauKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCJICIOBAHUS;

NPOBOAUTh KOCBEHHbIE W3MEPEHHsS] (U3MYECKUX BEIMYUH (yAeNIbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHUE MTPOBOJHUKA, pab0OTa U MOIIHOCTh
ANEKTPUUYECKOTO TOKA): IJIaHUPOBATH U3MEPEHUS, coOupaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY, CJEAys MPEIJIOKEHHON WHCTPYKLHH, U
BBIYHCIISIT 3HAUEHUE BEITNYUHBI;

coOMI0aTh TpaBHJIa TEXHUKKA O€30MacHOCTH MpU paboTe ¢ J1abopaTopHBIM
0o0opyT0BaHUEM;

XapaKTepu30BaTh  NPHUHIMIBI  JEUCTBHS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPOM HAa UX ONMUCAHUS (B TOM YHUCIE: CUCTEMA
OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETpP, BOJIbTMETD,
CYETUMK DIEKTPUUECKON SHEPruu, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE
MPEJOXPAHUTENHU, BJIECKTPOMArHUT, 3JEKTPOABUTATENb IMOCTOSIHHOIO TOKa),
WCIIONb3Yys 3HAHHUS O CBOMCTBaX (PU3MYECKUX SBICHUW U HEOOXOAUMBIC
du3nYecKre 3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOOpHI 1O CXeMaM M CXEeMaTHYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, MABUTATeNIb BHYTPEHHErO CrOpaHHS,
AIIEKTPOCKOI, PEOCTAT), COCTaBIATh CXEMbI DJICKTPUUECKUX Iemneld ¢
MOCIIEOBATENBHBIM U TApauIeIbHBIM COCAMHEHHEM JJIEMEHTOB, pa3iudast
yCIIOBHBIE 0003HAYCHHUS FIIEMEHTOB YJIEKTPUUECKHX IICTICH;

OPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMALIMIO O MIPUMEPaX) MPAKTHUECKOTO
UCTIONB30BaHUs (PU3MUECKMX 3HAHWH B TMOBCEIHEBHON JKWU3HU IS
oOecrieueHus: 0€30MaCHOCTH MPH OOpalIeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAHEHUS 3/I0OPOBBS U COOIIOICHUSI HOPM DKOJIOTHIECKOTO
MOBE/ICHUSI B OKpYKaloUIel cpelie;

OCYIIECTBIIATh OUCK MHPOpMAIK GU3NIECKOTO cofiepkanus B IHTepHeTe,
Ha OCHOBE HMEIOIIUXCA 3HAHUU W MyTEM CpPaBHEHUS JIOMOJHUTEIHHBIX
MCTOYHHUKOB BBIICTATh MH(GOPMAIIMIO, KOTOPAs SBISETCS TMPOTHBOPEYHBOU
WJIA MOKET OBITh HEJJOCTOBEPHOM;

UCTIOJIh30BaTh MPH BBIMTOJHEHUU YYEOHBIX 3aJaHW HAYyYHO--TIOMYJISIPHYIO
nuTeparypy (GU3MUYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTEpPHAIIbI, PECYPCHI
cetm  UHTepHeT, BiageTh NpuEéMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE ITMCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIECHMUS,
0000mass uHPOpPMALMIO W3 HECKOJbKUX HCTOYHHKOB (U3HUECKOTO
COJIep’KaHusl, B TOM 4YHUCl€ MyOJIMYHO MPEACTABIATh Pe3ylbTaThl MPOEKTHOM
WIN MCCIIE0BATENIbCKON JI€ATENbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh
U3yYEHHBIH TNOHATUHHBIM  ammapaT Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUIEHUE TIPE3CHTallUEH;

OpY BBIMNOJIHEHUH YYE€OHBIX IPOEKTOB M HCCIENOBAaHUM (PU3NUECKUX
IPOLIECCOB pacHpeneNsiTh OO0S3aHHOCTH B TIpPYyNNE B COOTBETCTBUU C
IOCTaBJICHHBIMU 3a/layaMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHA JEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aMMOJEHCTBHE,
HPOSIBJISISt TOTOBHOCTH pa3pemiaTth KOH(QIUKTHL.

K xonmy oOydenust B 9 kiaacce mpeaMeTHbIC pe3yiabTaThl HA 0Oa30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh  TMOHSITUSI: CHUCTeMa OTCuéra, MarepuajbHas  TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMUECKOTO MABWKECHHS, aedopmarius
(ympyrasi, TUIacTUYecKasi), TpEeHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb U TMEPErpy3KH, LEHTP TIXKECTHU, aAOCONIOTHO TBEPAOE TEINO,
LEHTP TSKECTU TBEPAOrO Tella, paBHOBECHE, MEXaHWYECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKajaa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIalIbHO30PKOCTh, CHEKTPHI
WCIyCKaHUsl U MOTJoIIeHus, ainb(da-, 0era- U raMma-u3JIy4eHusi, U30TOIIbI,
siIepHAasi PHEPreTUKa;



pa3nuuaTh SBICHHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
IBI)KCHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
najJicHue TeJ, PaBHOMEPHOE ABIKEHHE MO OKPYXKHOCTH, B3aWMOJCHCTBHE
TEJI, PEaKTUBHOE [BIDKCHHE, KOJeOaTenbHOE [BIDKEHHE (3aTyXarollue Hu
BBIHYKJCHHbIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE [IBH)KEHHME, OTpaKCHHE
3ByKa, TNPSAMOJMHEHHOE pPACIPOCTPAHEHUE, OTPAKEHUE W TPEITOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3lioKeHHE Oeloro cBeTa B
CHEKTp ¥ CIOKECHHE CIEKTPaIbHBIX 1BETOB, TUCIEPCUS CBETA, €CTECTBEHHAS
pPaZMOaKTUBHOCTh, BO3HHKHOBEHHE JMHEHYATOTO CIEKTpa HW3Iy4YeHHs) IO
OMMCAaHUI0 WX  XapaKTePHBIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh  TPOSBICHHE  W3YYCHHBIX  (U3WYECKUX  SBICHUA B
OKpyXaromeM Mupe (B TOM uYucie (QHU3UYECKHE SBICHUS B TMPUPOJIE:
NPUINBBI U OTIUBBI, JBMKEeHHE TIaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBW)KCHHWE OJKUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CECMUUYECKUE BOJIHBI, IIyHAMH, 3XO0, [IBETA TEJ, ONTHYECKUE
SABIICHUS B TIPHUPOJE, Ouoyormyeckoe  JIEHCTBHE  BUIMMOTO,
yIbTPaQHOIETOBOTO W  PEHTTEHOBCKOTO  W3IMYYCHHH, €CTECTBEHHBIN
paZMOaKTUBHBIA (OH, KOCMUYECKHE JIY4YH, pAANOAKTUBHOE W3IyYCHHE
PUPOJHBIX MUHEPAJIOB, IEWCTBUE PaIMOAKTUBHBIX U3TyYSHUI HAa OpraHU3M
YelioBeKa), MpPU OSTOM TEPEeBOJUTh MPAKTHUYECKYIO 3aJady B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBUYECKUX SBJICHUN;
ONKCHIBATh M3YYEHHBIE CBOMCTBA Tell M (PU3MUYECKHUE SIBIICHHUSA, UCIOJIB3YS
¢usznueckre BENMYMUHBI (CpeaHsiEI W MIHOBEHHas CKOPOCTh Tela TMpu
HEPABHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IepeMelIeHre, IyTh, YIJIOBas
CKOPOCTb, CHJA TPEHHUs, CHla YIOPYIrOCTH, CHUJA TSHKECTH, YCKOPEHHE
CBOOOJTHOTO TAaJCHHs, BEC Tejla, WMIYJIbC Tella, UMIIYJIbC CHIIBI,
MexXaHu4yeckasi paboTa W MOIIHOCTh, MOTCHIMAIbHAS DSHEPrus Tea,
MOJIHATOTO HAJ TMOBEPXHOCTBHIO 3€MJIM, IMOTEHIMATbHAS HDHEPTUs CXKATOM
NpY>KUHBI, KHHETUYECKasl SHEPrusl, NOJHAs MEXaHW4YecKasi YHEpPIHsi, epruog
M 4YacToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTelb MPEJOMIICHHUS Cpenbl), MpH OMNHCAHUU
IOpPaBUJIBHO TPAKTOBATh (DU3MUECKUM CMBICI HCIHOJIb3YEMbIX BEJIMYHH,
000O3HAaUeHUsI M EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHMHY C APYTMMHU BEIUYMHAMU,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapakTepu3oBaThb CBOWCTBAa TeJ, (U3NYECKUE SABJICHUS U TPOLECCHI,
UCTOJB3Ysl 3aKOH COXPAHEHHS HHEPrHM, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLUI CYNEPIO3UINY CHJI, TPUHLIUI OTHOCUTEIBHOCTHU [ ammies, 3aKOHbI
HeroToHa, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U MPEIIOMIICHUS
CBETa, 3aKOHBI COXPAaHEHUS 3apsJA0BOTO M MAacCOBOTO YMCEN MPHU SACPHBIX
peakiusax, MpU OSTOM J1aBaTh CJOBECHYIO (DOPMYIHpPOBKY 3aKOHA H
3aMKChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHUE;



OOBSACHATh (PU3MUECKHE MPOLECChl W CBOWCTBA TeJ, B TOM YHUCIE M B
KOHTEKCTE CUTYyalluil MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABISATH
MIPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKHUX
IaroB ¢ Omopod Ha 2-3 H3y4YEHHBIX CBOHCTBAa (PU3UYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a7a4uu (ONMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHU),
UCIOJIb3YS 3aKOHBI M (DOPMYJIbI, CBSA3BIBAIOLIUE (PU3NUYECKUE BEIUYMHBI: HA
OCHOBE aHajM3a YCIOBHS 33Jaud 3alHUChIBaTh KPATKOE YCJIOBHE, BBISBIATDH
HEJOCTAIOIIME WIM U30BITOYHBIE JAaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIMMBbIE Il  pEelIeHUsl, MPOBOJAUTH PACU€Thl U  OLEHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO pEIUTh NP TTOMOUIU
(¢u3MUeCKUX METOAOB, MCHOJb3YysS ONUCAHWE HCCIEAOBAHUS, BBIIEIATD
npoBepsieMoe  MPEIIOJIOKEHUE, OLEHUBATh  MPaBUIBHOCTH  MOPSAKA
NIPOBEJICHUS UCCIEAOBAHMS, 1€NIaTh BBIBO/IbI, UHTEPIPETUPOBATH PE3YJIbTAThI
HaOII0OECHUH U OINBITOB;

IPOBOAMUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIH (HU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS
SHEPryHu, 3aBHUCHUMOCTh IMEpHoJia KojeOaHWil MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTU TNPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYbI
MaJbIX KoJieOaHUM, MPSMOIMHENHOE paclpoCTpaHEHUE CBETa, pPa3lIoKEeHHE
0eJIoro cBeTa B CIEKTP, U3YUYEHHUE CBOMCTB M300pa)KEHUs B TNIOCKOM 3epKalie
U CBOWCTB HM300pa)KeHMs MpeAMeTa B coOuparoled JMH3e, HaOroJeHue
CIUTOUIHBIX W JMHENYAThIX CIIEKTPOB U3yUEHHUS): CAMOCTOSITEIbHO COOMPAThH
YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONTUCHIBATH XOJ OMBITA H
€ro pe3yJbTaThbl, GOPMYIUPOBATH BHIBOIBL;

POBOAUTH TMPU HEOOXOAUMOCTH CEPHUIO0 NPSIMBIX HU3MEPEHHM, Ompenesss
CpelHee 3HaueHue wu3MepsieModl BenuyuHbl ((POKYCHOE pacCTOSHHE
cobuparorieli  JTMH3BI), OOOCHOBBIBATH BBIOOpP crocoba  HW3MEpEHHUs
(u3MepuTenpHOro npudopa);

OPOBOJUTh  MCCIEJAOBAHUE 3aBUCUMOCTEH  (PU3MYECKHMX BEJIUYUH C
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM  JIBJKEHMHM 0€3 HadalbHOM CKOpPOCTH, NEpHoaa
KoJIeOaHUI MaTeMaTUYECKOTO MasgTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTHU YIJia
OTpa)KEHHUS CBETa OT yrja MaJeHHs U yIiia MpeloOMIICHHUS OT yriia MaJeHus):
IUIAHUPOBATh  UCCJIEIOBAHHME, CAMOCTOSITENIBHO COOMpaTh  YCTAHOBKY,
(uKcupoBaTh Pe3yabTaThl MOJTYYCHHON 3aBHCUMOCTH (DU3UYECKUX BEIUYUH
B BUi€ TaOJIUIl U TpauKOB, 1eJaTh BEIBOIBI 110 PE3yIbTaTaM HUCCIEIOBAHMS,
IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUYHMH (CPEIHSSA CKOPOCTh
U YCKOpPEHHE Tejaa INpU PaBHOYCKOPEHHOM JBW)XECHHH, YCKOpPEHUE
CBOOOJHOrO TMaACHMs, KECTKOCTb MPYXKUHBL, KOIDPUIMEHT TpEeHHUS
CKOJIbKEHMSI, MeXaHu4eckas padoTa W MOIMHOCTb, YacToTa MW IEpUOJ
KoJIe0aHUIl MaTeMaTUYECKOro U MPYKUHHOTO MAsTHUKOB, ONITUYECKask CUIIa



coOuparomel JIMH3blL, pPAaJUOAKTUBHBIA (POH): IUJIAHUPOBATh H3MEPEHMUS,
coOHpaTh FIKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIETYS
OPEIIOKEHHON  MHCTPYKIMH, BBIUMCIATH 3HAYCHHE  BEIUYHMHBI U
AQHAIM3UPOBATH MOJTYUYEHHBIE PE3YyIbTaThl C YUETOM 33JaHHOM MOTrPELIHOCTH
U3MEpPEHUN;

coOJII01aTh MpaBHJIa TEXHUKUW O€30MacHOCTH Mpu padoTe C J1abopaTOpHBIM
000opy10BaHUEM;

paznuyaTb OCHOBHBIE MPHU3HAKM U3YYEHHBIX (DU3UYECKUX MOJENeH:
MaTtepuagbHas TOYKa, a0COMIOTHO TBEPIOE TEJIO, TOUCHUHBIM UCTOYHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKIOHHAas MOJEJb
aTOMHOTO $]1pa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS  HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX onucaHus (B TOM 4YHCIHE:
CIUAOMETP, AATUMKH TMOJOKEHHUSI, PACCTOSTHUS U YCKOPEHHMSI, paKeTa, 3X0JIOT,
OUYKH, TMEepHUCKoN, (Qoroanmnapar, ONTHYECKHE CBETOBObI, CHEKTPOCKOI,
J03UMETp, kKamepa BuiibcoHa), HCOIB3Ysl 3HAHUSI O CBOMCTBAX (PU3MUYECKHUX
SABJICHUN U HE0OXoANMbIe (PU3NYecKre 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbl W CXEMATHYHBIC PUCYHKH HM3yYCHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTETBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU
pelIeHNH  y4yeOHO--TIPaKTUYECKUX  3aJad, ONTHYECKUE CXEMBbl JJiA
MOCTPOCHHMS N300paKEHUH B MJIOCKOM 3€pKajie U cCOOMparoIieil JInH3e;
NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIIUIO O MIPUMEPaX) MPAKTHUECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU 00palIeHnuu ¢ MPUOOpaMH U TEXHHUYECKUMHU
YCTPONCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOIOACHHS HOPM IKOJIOTHYECKOTO
TIOBE/ICHHSI B OKPYKAIOIIEH cpelie;

OCYIIECTBIISITh MOMCK MHPOpMaUu PU3NYECKOro coaepkanus B MIHTepHeTe,
CaMOCTOATENbHO  (HOPMYIUPYSd TIOMCKOBBIM  3alpoc, HAXOAWTh MYTH
OTIpEJICICHHs]  TOCTOBEPHOCTH TMOJYYEeHHOW WH(OpManuu Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

UCMOJIb30BaTh MPH BBIMNOJHEHUU YYEOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTeparypy (PU3MUECKOTO COJEep>KaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChI
cetu  UuTepHer, BnageTh NpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
Co37aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
UHPOpMAIMM U3 HECKOJIbKHX MCTOYHHUKOB (DU3MYECKOTO COAEPIKAHUA,
NyOJIMYHO TPECTAaBIATh PE3YyIbTaThl MPOECKTHON WM MCCIEI0BATENbCKON
JEsITEeIbHOCTH, TIPYU 3TOM T'PAaMOTHO MCIIOJIb30BATh M3YYCHHBIN MOHATUITHBIN
ammapaT HW3y4aeMoro paszena (QU3MKH U COMPOBOXAATH BBICTYIICHUE
Mpe3eHTaIuen ¢ yaéToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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7 KJIIACC
Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabnubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
bubmmoreka [{OK
11 o - 2
M3MKa - fayka o npupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METOJI MIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEeCcTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Eubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 5
Pa3nen 3./IBuskeHHe M B3auUMoO/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 14 4 1
HEPIUDL, Macca, IDIOTHOCTD https://m.edso0.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 buGmorexa [IOK

https://m.edso0.ru/7f416194
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Hroro no pazneny

21

Paznen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB

41 Hasnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Alapreriite xuocTH > https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.3 ATMOC(epHO AaBiIeHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBUE JKUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Paznea S5.Padora u MOIIHOCTB. DHEpPrus
bu6moreka [IOK
51 Pa6 3 1
aboTa i MOMHOCTS https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>2 Hpocthie MeXaHH3MEL ° 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexartirieckas sHepris 4 1 https://m.eds00.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
bubmmoreka [IOK
11 C i 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIDIOBHIC HPOTECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2.2y1ekTpudecKkue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbBIE TeJla 7 1 bubmuotexa [JOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAT HEAYKIMA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 1
OTHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHET COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2.Mexannuyeckue KoJe0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMMHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 3.9/ieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Paznen 4.CBeToBbIe sIBJI€HUS
bu6mmoreka [JOK
4.1 3 6 2
AKOME! paclpOCTPACHIL CBeTa https://m.edsoo.ru/7f41a4a6
b K
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 nommorexa [10

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

4.3 P 0 3 2
AUIOCHIE DEMOTO CBETA B CHEKTP https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen S.KBaHToBbIE ABJIEHUS
bubmmoreka [{OK
5.1 n 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
5.2 C 6 1
TPOCHHE aTOMHOTO Afpa https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 | 7 1
AICPHEIE pearti https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6.IloBTOpHUTE/ILHO-00001IAIOIINI MOLY b
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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