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C PACCTPOUCTBAMU AYTUCTHYECKOI'O CIIEKTPA

YpoBeHb o0Opa3oBaHMs (KJACC) ocHOBHOe ob6miee obpasoBanue (7-9

KJIacChl)

Pabouas nporpamma asis odyvarouuxcst ¢ PAC no ¢usuke Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHUsl COCTaBJI€HAa HAa OCHOBE TIOJOXKEHMM M TpeOOBaHUU K
pe3ynbTaTaM OCBOEHHMsST Ha 0a30BOM YypOBHE OCHOBHOW 00pa3oBaTENbHOU
MPOTPaMMBbl, MPEACTABICHHBIX B denepaibHOM rocyapCTBEHHOM
oOpa3oBaTenbHOM CTaHJapTe OCHOBHOro obmiero oopazoanus (PI'OC 0O0O0), a
Takke ¢ yuérom IlpumepHont mnporpammel BocnuTanus W KoHuenuuwu
npenojiaBanus yueobnoro npenmera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3aIUIX
Poccuiickoit  denepanuu, peaqu3yoOIMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC
POTrPaMMBl.



Kpacnoaap 2024 roa

I[TOACHUTEJIbHASA 3AITNCKA

Conepxanue [Tporpammel HaIpaBJICHO Ha dopmupoBanue
€CTECTBEHHO-HAYYHON IPaMOTHOCTH yUAIIUXCS U OPTraHU3aIUI0 U3YYeHHs (HUZUKH
Ha JEATEIbHOCTHOM OCHOBE. B HEW y4YMTBIBAIOTCS BO3MOXKHOCTH IIpEAMETa B
peanuzanuu TpedoBanuii ®I'OC OO0 K IUIAHUPYEMBIM JIMYHOCTHBIM H
METamnpeMETHBIM pe3ysibTaTaM OOy4YeHHs, a TakKe MEXKIPEIMETHbIE CBS3U
€CTECTBCHHO-HAYYHBIX YUEOHBIX MPEJAMETOB Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus.

B nporpamme omnpeensitoTcsi OCHOBHbBIE 11€JIM M3Y4YeHUs! (U3HKU Ha YPOBHE
OCHOBHOI'O 00111ero 00pa3oBaHMs, IJIAHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca
(bU3HUKU: TUYHOCTHBIE, METANPEIMETHBIE, MPEAMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma ycTtaHaBiIMBaeT paciipesielieHne yueOHOro MaTepualia mo rojgam
oOyueHus (1o KiaccaM), MpeajgaraeT IpUMEpPHYIO MOCJIEA0BATEIbHOCTh U3yUCHUS
TE€M, OCHOBAaHHYK) Ha JIOTMKE pPa3BUTHUS IIPEIMETHOIO COAECP)KAHUA MU Y4ETE
BO3PACTHBIX OCOOEHHOCTEH YyualuxXcs, a TaKXe MPUMEpPHOE TEMATHUYECKOe
IUIAHUPOBAHHUE C YKAa3aHWEM KOJIMYECTBA YacOB HA M3YYEHHE KaXKIOW TEeMbl U
IPUMEPHON XapaKTEPUCTUKON YYEOHOW AESITENBHOCTH YYallluXCs, peaau3yeMoi
MIPU U3YUYEHUU ITUX TEM.

OBIIAA XAPAKTEPUCTUKA YUEEHOI'O ITPEJIMETA «®U3UKA»

Kypc ¢uszuku — cucremooOpa3yromuii 111 eCTeCTBEHHO-HAYUYHBIX YUEOHBIX
IPEIMETOB, IOCKOJbKY (HU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3y4aeMbIX XHUMHEH, OHOJOTHEel, acCTPOHOMHEH U (HU3NIECKOU
reorpaueii. duznka — 3TO NPEIMET, KOTOPbI HE TOJILKO BHOCUT OCHOBHOM BKJIa/
B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO U NPEJOCTaBisieT Haubojee SICHbIE
oOpa3ipl MPUMEHEHUs] HAyyHOrO MeETOAa IMO3HaHuA, T. €. CHocoda MOIy4eHHUs
JIOCTOBEPHBIX 3HaHM 0 Mupe. HakoHnel, ¢pusnka — 3To mpeaMeT, KOTOPBIA Haps Ty
C JIpyTUMU €CTE€CTBEHHO-HAyUYHbIMH MPEAMETAMHU JOJDKEH JaTh IIKOJIbHUKAM
IpeicTaBieHre 00 YBJIEKATEIbHOCTH HAYYHOIO MCCIENOBAaHUS U PaJoCTH
CaMOCTOATENLHOTO OTKPBITHSI HOBOTO 3HAHUS.

Onna W3 raaBHBIX 33/ad (U3MUECKOro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe Y OCHOBHOM MaccChl OOYy4YaroIIUXCsl, KOTOpPbIE B JaJibHEHIIIEM
OyIyT 3aHSATHI B CaMbIX pa3sHOOOpa3HbIX cdepax nesTenbHOCTH. Ho He MeHee
BAKHOW 3a7aveil SIBISETCS BBISIBICHUE W TMOATOTOBKA TAaJaHTJIMBBIX MOJOABIX
JOJeN NI TPOJOJDKEHHS 00pa3oBaHWs W JalibHEWIed mnpodeccuoHaIbHOU
JESTEIbHOCTH B 00JAacTH €CTECTBEHHO-HAyUHbIX HCCIEIOBAaHUN U CO3JAaHUU
HOBBIX TexHOJoruil. COrjJacHO NPUHATOMY B MEXAYHApPOIHOM COOOIECTBE
ornpenaeneHuto, «EctecTBeHHO-HayyHasi TPaMOTHOCTh — 3TO CLIOCOOHOCTH YeNIOBEKa
3aHMMAaTh AaKTUBHYIO TPAXKIAHCKYI0 TO3UIMI0 MO OOIIECTBEHHO 3HAYUMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, M €ro TOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HAesIMU. HaydyHO TIpaMOTHBIN 4enoBeK
CTPEMHUTCSl y4acTBOBaTb B  APIryMEHTHUPOBAHHOM OOCYXXIEHUU MpoOJeM,
OTHOCSIIMXCSI K €CTECTBEHHBIM HAayKaM M TEXHOJIOTHSIM, YTO TPeOYyeT OT HEro



CJIEAYIOIINX KOMIIETEHTHOCTEM:

— HAy4YHO OOBSCHATD SBJICHMUS,

— OLICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIECOBaHUS,

— UHTEPIPETUPOBATH JTAaHHBIE u UCIIOJIb30BATh Hay4YHbIE
JTOKA3aTeNIbCTBA JIJISl TIOJIYYE€HHSI BBIBOJIOBY.

N3yuyenue ¢u3nKu cnocoOHO BHECTH pelIarolui BKiIad B (opMupoBaHHe
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH O0YHArOITUXCS.

BaxxHbpIM acniekToM u3ydeHHs npeamera «DPuznka» s 00y4arolUXCs C
PAC sBnsiercss pa3BUTHME HMX KU3HEHHBIX KOMIIETCHLM. 3HAHUS M yMEHWUS,
dbopMupyemMbie y 00ydaromuxcsi Mpu U3y4eHUU (PU3UKHU, BO MHOTOM OCHOBaHBI Ha
HAOIOICHUH U 32 PU3NYECKUMHU SIBICHUSIMH, HAOII0AaeMbIMU B pealbHON KU3HHU,
a TaK’)K€ UMEIOT HE TOJIBKO TEOPETUUYECKYIO, HO U MPAKTUYECKYIO HANPABIEHHOCTD,
peanu3yeMyr0 B YPOUHOM M BHEYPOUHOU JEATEIBHOCTU 4YEpe3 BBIIOJHEHUE
71a00paTOPHBIX HUCCIIEJOBAHUM, OIBITOB, 3KCHEPUMEHTAIbHBIX HCCIEIOBAaHUI C
NOMOUIBI0 M3MEPUTENBHBIX MPUOOPOB U Jip. Bce 3TO MO3BOMISIIOT MCHOJIB30BaTh
paclMpsATh MHAMBHUIYaNbHBIM onblT oOydaromerocas ¢ PAC u omnuparbecs Ha
[IPAKTUYECKOE IPUMEHEHUE NIOJIYYCHHBIX 3HAHUU U YMEHUH B KU3HHU.

HEJIN U3YUEHUA YUYEBHOI'O ITPEAMETA «®U3UKA»

lenu wu3ydenuss (UMK HAa YpPOBHE OCHOBHOTO 0O0IIEro o00Opa3oBaHUs
ornpeneneHsl B KoHIenuy npenoiaBanus yaeOHOro — mpeaMera

«Duszuka» B o00pazoBaTenbHbIX opranuzanusax Poccuiickoit dexpepaiuu,
peaM3yIONIMX OCHOBHBIE OOIIE00pa30BATENbHBIE IPOrPAMMBI, YTBEPKIEHHOU
pemennem Kommernn MunucrteperBa mnpocsemenns Poccuiickonn ®deneparym,
npoTokod oT 3 nexadbps 2019 r. Ne [IK-4BH.

Henu nzydyenus: Gpu3nku:

— npUOOpETeHNEe MHTEpPECa U CTPEMIICHHUS] 00YyJarouuxcsi K HAyYHOMY
W3YYEHHUIO TPUPOJbI, PA3BUTUE HUX HMHTEJIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

— pa3BUTHUE TPEACTABICHUA O HAy4YHOM METOAE IMO3HAHUS W
dbopMHUpOBaHUE UCCIIETOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

— dbopMHpoBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

— (dopMHpOBaHKE TPENCTABICHUA O PO (U3UKKA NI Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

— pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyayuien
npodeCCUOHAIBHOW  JESATebHOCTU, CBA3aHHOM C (PU3MKON, TMOJATOTOBKA K
JajgpHelIeMy OOYYeHHUIO B DTOM HalpaBJICHUH. J[OCTHIXKEHHE ASTUX IIeJie Ha
YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi 00€CTIEYUBACTCS PEILICHUEM CIEeIYIOIINX
3a/1a4:

— NpuOOpeTeHUuEe 3HAHUW O JHUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHHYECKHUX, TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— MpuoOpeTeHNE YMEHUN OMHUCHIBAaTh U OOBACHATH (PU3MUYECKue
SBJICHUS C UCIIOJIb30BAaHUEM MOJYUYCHHBIX 3HAHUM;



— OCBOGHHE METOJOB PpEIICHUS TMPOCTCUIINX pPacYETHBIX 331a4 C
UCTIOJIb30BaHUEM dusnIecKkux MOJIeIIeH, TBOPYECKHUX 7
NPaKTUKO-OPUECHTHUPOBAHHBIX 3a/1ad;

— pa3sBUTHEC YMCHHMU HAOJIOJAaTh MPHUPOJHBIC SBJICHHUS W BBIOJIHSITH
OIBITHI, JAa0OpATOpPHBIC pabOTBl W AKCIEPUMEHTAIBHBIC HCCIICOBAHUS C
UCIIOJIb30BAHUEM M3MEPHUTEIBHBIX TPUOOPOB;

— ocBocHMEe TpuéMOB paboTel ¢ uHpoOpMalHeld (U3NIECKOTO
COJICp)KaHUs, BKJIIOYAas WHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHHSX (DHU3HKHY;
aHaJIN3 U KPUTHYECKOE OIICHWBaHNE WH(OpMaIHH;

— 3HAKOMCTBO CO cdepamMu TMpOoPECCHOHAIBHON  JeATEIHHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKCHUSX (DU3MUSCKON HAyKH.

Ocobennoctu npenoaaBanus npeamera «dusuka» odyqaromumes ¢ PAC

[Tpu u3yueHun yuyeOHOro Marepuasia no NpeaMeTy HeoOX0JUMMO YUUTHIBATh,
yro oOyuatomuecss ¢ PAC Moryt uCHbITHIBaTh crenupuyecKkue TPYJHOCTU B
OCBOEHUHU yuyeOHOro marepuana. BciencrBue TpyAHOCTEH BbIIEICHHS TJIABHOTO
WIM CYHUIECTBEHHOI'O B TEKCTE, a TAK)KE TPYIHOCTEH B NOHUMAaHUU IPEIMETHOMN
TEPMHUHOJIOTHH, ¥ oOyuaromuxcst ¢ PAC BO3MOXHO BO3HUKHOBEHHE CIIOKHOCTEN ¢
U3YYEHUEM TEOPETHUYECKOro MaTepuana. Takke HeIOCTaTOYHOE ITOHMMaHue
TEPMUHOJIOTMH MOKET ObITh MPENSATCTBUEM JIJIS1 IPABUIIBHOTO pEUIEHUS 3a]1a4, IPH
TOM, 4YTO CaMO PEILICHHE 337a4 C MPUMEHEHHEM H3YyYEeHHBIX (OpMYJ, OOBIYHO HE
BBI3BIBAET TPYJHOCTEN Y OOYHArOIINXCSL.

JUi IpeooaeHNs 3TUX TPYJHOCTEN HEOOXOAUMO:

- aJanTUpoOBaTh METOJBl NPEJCTAaBICHUS HOBOIO MaTepuaia, CIocOObI
TEKYLIEro KOHTPOJIS U PeNpe3eHTAI[MU OJYyUYECHHbIX 3HAHUN;

- ueinecooOpa3HO  3aJeHCTBOBaTh  BO3MOXHOCTH  JIONOJHUTEIbHOM
BU3YaJbHOM TMOAJIEPKKM H3Y4aeMOro Marepuasia (WUIIOCTpaluH, Yy4yeOHbIe
¢GuiabMbl,  BUPTyaJbHbIE  OIBITHI, JIMYHBIE  CIpPAaBOYHbIE  MaTepuabl,
IpeJICTaBICHHbBIE B CXeMax, TabIuuax u T.11.);

- ONMMpaThCsl Ha MpaKTUYECKUEe M JadopaTopHble PAaOOTHI JJIsl YTOYHEHMS
TEOPETUYECKUX NOHATUN U MOHUMaHUS (GU3NYECKUX SIBICHUN;

- YUUTHIBaTh HEPABHOMEPHOCTh OCBOEHUsI 0Oydatommmcs ¢ PAC paznuuHbIx
TEMaTUYECKUX 00JlacTeld MO JaHHOMY TMpEAMETy, HEOOXOJUMO CTPEMHTHCS B
co3ganuu aya obyyaromerocs ¢ PAC curyanuu ycnexa kKak B ypOYHOW, Tak U
BHEYPOUYHOI JI€ATEIbHOCTH MO JAHHOMY MPEAMETY.

Takke BaXXHO YUUTBIBaTh, YTO y HEKOTOpbIX oOydatouuxcs ¢ PAC ¢usuka
U (Qu3nyecKkue SBICHUA BXOIAT B cdepy HX cHelupUYECKUX HMHTEPECOB, B
U3YYEeHUU KOTOPbIX OHU MOTYT JEMOHCTPUPOBATh HE TOJBKO BBICOKYIO
3aMHTEPECOBAHHOCTb, HO U IITyOOKHE 3HAHUS B UHTEpECYIOUMX obnactax. B atom
cllydae CJelyeT OMUpPaThCsi Ha BBICOKYIO BOBJIEUYEHHOCTh oOydarommxcs ¢ PAC B
u3ydyeHue (U3MKM M CO3/1aBaTh Ui HUX BO3MOKHOCTH YYacTUs B IMPOEKTHOM
JEATEIBbHOCTH 10 JTAHHOMY IIPEAMETY.

OCo0eHHOCTH CTPYKTYPHPOBAHHSI MaTepHaJa.



[Ipumepnas AOOII OOO PAC mno npenmery «®Dusuka»
pacrpeneieHre MaTtepuaia IpoBeneHo 1o rogam odydenus. [Ipu aTom B paboueit
oporpaMMe  BO3MOXKHBI ~ WM3MEHEHHMsI UM JIONOJHEHHS B COJEP)KaHUH,
MOCJIeIOBATEIbHOCTH W3YUYEHUS TEM, KOJHMYECTBE 4YacoB, HCIIOJIb30BaHUU
OpraHu3allMOHHBIX (popm oOyueHus u T.m. OOOCHOBAHHOCTH JAHHBIX U3MEHEHHM
OIpeNeNseTcss  MHAUBUAYATbHBIMH  TICUXO(U3MYECKUMH  OCOOCHHOCTAMHU
KOHKpeTHbIX oOydaromuxcst ¢ PAC, cTeneHpl0 yCBOGHHOCTH UMH YYE€OHBIX TEM.
Bo3moxxHO BBeneHue B pabodyio MporpaMmy pe3epBHOTO BpPEMEHHM B KOHIIE
U3YYCHUS KaXKIOM TeMbl Ui JOTOJHUTEIBHOTO HM3yYEHUS TEM, BBI3BABIIUX Y
oOyuatomuxcs ¢ PAC HaubomnpIre 3aTpyIHEHUSI.

MECTO YUEBHOTI O ITPEAMETA «®U3UKA» B YHEEHOM IIJTAHE

B cootBerctBun ¢ ®PI'OC OOO ¢usuka sBuserca o00sS3aTeIbHBIM
IpeIMETOM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBanus. JlaHHas mnporpamma
npeaycMaTpuBaeT u3ydeHue UMKy Ha 0a30BOM ypoBHE B 00béMe 238 4 3a Tpu
rojia o0y4eHus 1o 2 4 B HEJeI0 B 7 1 8 Kjaccax M II0 3 4 B HEeJEI B 9
Kjacce. B TemaTMueckoM IUTAHMPOBAaHUU JUIsl 7 M 8 KJIACCOB MPEIIIOJIAraeTcs
pe3epB BPEMEHM, KOTOPBIM YYMTENIb MOXET MCIOJIBb30BaTh II0 CBOEMY
YCMOTpPEHHIO, a B 9 Kilacce — MOBTOPUTEIBHO-000011Iat0IINN MOTYJIb.

COAEP)XAHUE YUYEBHOI'O ITIPEIMETA «®U3UKA»

7 ki1ace

Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY’KAIOLIEro Mupa

Pu3nka—Hayka o mpupose. SABieHns npupoasl (MC"). dusndeckue sBICHHS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenuuHMHbL. M3MepeHue (usmyeckux BeauyuH. PU3NUECcKHUe
npudopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cuicTemMa €IMHHII.

Kak ¢usuka wu [pyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPHUPOAY.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabmoaeMoro sBieHus. Onucanue GU3NUECKUX SIBJICHUN C TTIOMOIIbIO MOJIETIEH.

JleMoHCTpauuu

1. MexaHudecKkue, TEIJIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHHS.

2. ®usznyeckue NpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

JIaGopaTopHbIE PAGOTHI U OIBITHI

1. Onpenenenue 1eHbI ACJICHUS IIKAIbl K3MEPUTEIIBHOTO TTpUbopa.

2. 3mepenune paccTOsIHUM.

3. I3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MAJIbIX TEl.

! MC — snemenTsI cofepKanus, BKIIOUAIONINE MEKIPEIMETHBIE CBSI3H, KOTOPHIE MOAPOBHEE PACKDHITHI B
TEMaTU4YECKOM ILIaHUPOBAHMU.

% 351ech W Janee NPHBOAMTCS PACHIMPEHHBIH [EpedeHb 1abOpPaTOPHBIX PaGOT H ONBITOB, M3 KOTOPOIO
YUHUTENb JieJIaeT BHIOOP 10 CBOEMY YCMOTPEHHIO M C YUETOM CIIMCKA SKCIEPHUMEHTAIBHBIX 3aJaHnH, MpeiaraeMbIx
B pamkax OI'D no ¢usuke.



5. U3mepenue TtemmepaTypbl MPU MOMOIIU KUAKOCTHOTO TEPMOMETpPA M
JlaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue ucciaenoBaHus MO MPOBEPKE TMIOTE3bl: JAIbHOCTh MOJIETA
HIapuKa, myrneHHOro rOpu30HTAIIBHO, TEM OOJIbIIE, 4eM OOJIbIIE BHICOTA ITYCKa.

Pa3zneun 2. IlepBoHayaibHbIe CBEIEeHUSI 0 CTPOEHNH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>keHnne wyactull BeniectBa. CBsI3b CKOPOCTU JIBUKEHHUS YacTHUI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEU U TBEPIBIX
(kpucTammyeckux) Tesl. B3anMoCBs3b MEXKy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

JleMoHCTpauuu

1. HaGmtonenue 6poyHOBCKOTO IBUKCHHUS.

2. HaGmonenue nuddyszun.

3. HaOmonenue  sBIEHUN, OOBICHSIOMIMXCS  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

JlaGopatopHble paOOThI U OIBITHI

I. Onenka pguaMeTrpa aTroMa METOJOM PAIOB (C HCHOJb30BAHUEM
dboTtorpaduii).

2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHUS.

Pa3pnen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl

MexaHnnueckoe JBI)KeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SBreHUe WHEPUMU. 3aKOH HMHEpIUH. B3aumojaeicTBUE Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuita Kak XapakTepucTHUKa B3auMoJercTBUs Tell. Cuia ynpyrocTd u 3aKOH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpa. SIBJICHHE TSATOTEHUSI U CHJIA
Tsokectd. Cuna Tsbkectu Ha napyrux miaHerax (MC). Bec tena. HeBecomocTs.
CoxeHune CHJI, HallpaBJICHHBIX 110 OAHOW npsiMoil. PaBHonencTBytomas cui. Cuna
TpeHus. TpeHue CKOJBXKEHHUS M TPEeHHE MOKos. TpeHue B MpUPOJE U TEXHHUKE
(MC).

JleMoHCcTpauuu

1. HaGmronenne MexaHM4eCKOTO ABMKCHUS Tela.

2. U3mepenune CKOpOCTH MPSIMOIUHEHHOTO JIBUYKEHUS.

3. HaGmroneHue siBIeHUST MHEPIIUH.

4. HabGmroienre n3MeHeHHUs] CKOPOCTH TP B3aUMOJICHCTBUY TE.

5. CpaBHEHHE MaCC MO B3aUMOJICUCTBUIO TEII.

6. CJOKeHHEe CUJI, HAMPABJICHHBIX 110 OJHOU MPSAMOM.



JlabopaTopHbie pabOTHI H OIBITHI

1. OnpeneneHue CKOPOCTH pPABHOMEPHOIO JIBMDKEHHMsS (IIapuka B
WKUIKOCTHU, MOJICIH SJEKTPUUECKOTO aBTOMOOUIISA U T. II.).

2. OrmpezeneHnue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka o
HAKJIOHHOU IUIOCKOCTH.

3. Onpenenenne IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, TEMOHCTPHUPYIOUIUE 3aBUCUMOCTb PACTsKEHUS (1edhopMariim)
NPY>KUHBI OT IPUIOKEHHOU CHJIBI.

5. OnBITHL, TEMOHCTPUPYIOLIHME 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUS OT
CHJIbI JaBJICHUSA U XapaKTepa COMPHUKACAIOIIMNXCS MIOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHbBIIICHUS U YBENTMYCHUS aBieHus. [{aBienue raza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatypbl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napajaokc. Coobriaroniyecs: cocysl. [ uapaBnuyeckue MeXxaHU3MBbI.

AtMocdepa 3emnau u armocepHoe naBieHue. [IpuyuHBI CylecTBOBaHUS
BO3yIIHON 000s0uku 3emiu. OmnbiT Toppuyernnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlericTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

JleMoHCcTpanuu

1. 3aBUCMMOCTD JaBJICHHS Ta3a OT TEMIIEPATYPBI.

2. Ilepenava naBieHUs KUIKOCTBIO U Ta30M.

3. CooOiarormuecs: CoOCy/ibl.

4. I'mapaBIuueCKUM mpecc.

5. [lposiBienue nelcTBHs aTMOC(PEPHOTO JaBICHUSI.

6. 3aBHCHUMOCTD BHITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH TeJa
Y IJIOTHOCTH )KUAKOCTH.

7. PaBEHCTBO BBITAIKUBAIOIICH CHJIbI BECY BHITECCHECHHOW KUIKOCTH.

8. YcnoBue miiaBaHus TeIl: MJIABAaHWE WIIW MOTPYKEHHE TEJ B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

JlaGopatopHble paOOThI U OIBITHI

1. UccnenoBanue 3aBUCMMOCTH BeEca Tella B BOJIe OT 00bEMa NOrpyKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAJKUBAIOIIECH CUJIbI, JCHCTBYIOIIEWM Ha TEIO,
IIOIPYKEHHOE B JKUIKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUJIbI, ICHUCTBYIOLICH Ha
TEJIO B KUJKOCTH, OT MACChI TENa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOUIEH CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KHUIAKOCTh YaCTU
TeJla U OT IUIOTHOCTU KUJKOCTH.

5. KonctpyupoBanue apeomeTpa WIA KOHCTPYUPOBAHUE JIOJKU H
OIIpElEIIEHUE €€ IPYy30IO0ABEMHOCTH.



Pa3nen 5. PaGora u MOIIHOCTB. DHeprus

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas IJIOCKOCTh. IIpaBmiio
paBHOBecusl pbryara. llpuMeHeHue npaBuiia paBHOBECUS pblyara K OJIOKY.
«3onoroe npaswiio» Mexanuku. KII/[ mpocTeix MmexaHu3mMoB. IIpocTeie MeEXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass dHeprud. KuHeTnmdeckas W NOTEHIMAIbHAs SHEPIUS.
[IpeBpalieHre 0JHOrO BU1a MEXaHUYECKON PHEPIUU B IPYrod. 3aKOH COXpPaHEHUs
DHEPI'UH B MEXAHUKE.

JleMoHcTpanuu

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

JlabopaTopHbie pabOTHI W OMBITHI

1. Onpenenenue padOTHI CUJIBI TPEHUS IPH PABHOMEPHOM JIBH)KEHHH TeEJla
110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. UccnenoBanue yciIoBUM paBHOBECUSL pblYara.

3. N3mepenne KIIJ[ HaKJIOHHOM MIIOCKOCTH.

4. VI3yueHne 3aK0OHA COXPaHEHUSI MEXAHUYECKOW SHEPTHH.

8 kiace

Pa3znes 6. TeruioBble siBJIeHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJEKyJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsSCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPHABIX TEJI HA OCHOBE TMOJOXXEHUNH MOJICKYISIPHO-KUHETUUECKON TEOpHH.
CmaunBaHN€ U KallWJUISIPHBIE ABJICHUS. TEerIoBoe paclinpeHHe U CHKaTHE.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKCHUS
YacTHII.

Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH DSHEPTUH:
Terionepeaaya u COBEpLICHUE paboTHI. Buast TeIJIoNEepeaauH:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3ITyUYEHHUE.

KonuyecTBo TernoThl. YenpHast TEIIOEMKOCTh BellecTBa. TertooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHUE TeIoBoro Oananca. IlnaBinenue u
OTBEpJCBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJeldbHAsA TEIJIOTa TUIaBJICHUS.
[TapooOpazoBanue u konaeHcanus. Ucnapenne (MC). Kunenue. Y aenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATYpbl KUIMEHHUS OT aTMoc(hepHOro
JIaBJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CrOPaHUsL.

[Tpuntuner paboter TeruioBbix aBuratenei. KIIJ[ temmoBoro asuratesns.
TennoBble ABUraTENM U 3alIUTa OKpyxarotieit cpeast (MC).

3aKOH COXpaHEHUS U MPEBPAILCHUs SHEPTUU B TEIUIOBBIX Mporeccax (MC).

JleMoHCTpauuu

1. Habmoienne OpoyHOBCKOTO JIBUYKEHUSI.



2. Habmonenue nuddysum.

3. HaGmtonenue siBneHui CMauyMBaHus U KaWUIISIPHBIX SIBJICHUMH.

4. HabGmrosieHre TeriIoBOro pacIupeHust Tedl.

5. 3MeHeHune naBlieHUs Tra3a NpU M3MEHEHUM 00bEMa M HArpeBaHUM WM
OXJIAXKICHUU.

6. [IpaBuia u3MepeHus: TEMIIEPATYPHI.

7. Buapl Teruionepenavm.

8. OxnaxaeHre npu COBEpUICHUH PabOTHI.

9. HarpeBanue npu coBepIIEHUH padOThl BHEIIHUMU CHUJIAMH.

10. CpaBHEHHE TETIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. Habnronenue KumneHusl.

12. HabnroeHe mocTOsTHCTBA TEMITEPATYPhI IPY  TUIABJICHHH.

13. Moaenu TEmIoBbIX JABUTATENEH.

JlaGopatopHble paOOThI U OIBITHI

1. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WUJIU caxapa.

3. OnbITel MO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEII.

4. OnpeneneHue aBieHUs BO3Ayxa B OAJJIOHE IITIPUIIA.

5. OnbIThl, IE€MOHCTPUPYIOIIAE 3aBUCUMOCTh JABJICHUS BO3JIyXa OT €ro
00bEMa M HArpeBaHUS WIH OXJIAKJICHHUS.

6. IIpoBepka runoTe3bl JMHEMHOM 3aBUCUMOCTHU JITTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOUN TPyOKe OT TeMmmepaTyphbl.

7. HaOmroneHune HW3MEHEHUsS BHYTPEHHEW OSHEpPrHMM Tela B pe3yJlibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. UccienoBanue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHWUU XOJIOJHOW U
ropst4er BOJIBL.

9. OrmpeneneHue KoJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOAOW TIpHU
TEIMJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npolecca HUCHapeHUsI.

12. Onpenenenrie OTHOCUTEIBHOM BIA)KHOCTH BO3AyXa.

13. Onpenenenue yaeabHOM TEMIOTHI MJIABJICHHUS JIbJA.

Paszges 7. DinekTpuyecKkue ¥ MArHUTHbIE SIBJICHUS

Onektpuzanus Tenl. J[Ba poma 3leKTpUUecKuX 3apsanoB. BaumonelictBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXK Y TEJIaMM ).

Onektpuueckoe notie. Hanpsox€éHHOCTh anekTpuyeckoro mons. [IpuHiun
CYNEPHO3UIIUU AJICKTPUUECKUX MMoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsii.
Crpoenune aroma. I[IpoBOOHUKM UM JHUAJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsi/ia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPUYECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUYECKOro TOKa (TEelIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax.



Onektpuueckass uenb. Cuna TOKa. DIEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHUE BellecTBA. 3aKoH Oma
I ydactka nend. lIlociaemoBarenbHoe W HapauieibHOE  COCIMHEHUE
MIPOBO/IHUKOB.

PaGora u MOIHOCTH 3JEKTpUUECKOTo ToKa. 3akoH Jlkoyms— JleHma.
DIeKTPUYECKUE TSN U MOTPEOUTENN IEKTPUIECKON dHEpTruH B ObITY. KopoTkoe
3aMBIKaHHE.

IloctosiHHBle  MarHuThl. B3anmMoaelCTBHE  NOCTOSIHHBIX  MarHHTOB.
MarnauTtHoOe 110JIe. MarauTHoe noJje 3eMJIM M €ro 3HaueHHE I KU3HHM Ha 3eMiIe.
OmbiT  Opcrega. MarauTHoe 1oJe  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJIBUTaTelIb MOCTOSHHOTO ToKa. lcmonab30BaHUE SJEKTPOJBUTATENIe B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apazes. SIBneHue 3JeKTpoMarHuTHOM HHAYKUUM. [IpaBuio Jlenna.

DneKTporeHeparop. Cnioco6b1 MOJIYYEHUSI  BJIEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMHI HAa BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
JleMoHCTpauuu

1. Dnexrpusanus Tel.

2. JIBa pojia 3lEKTPUYECKUX 3apSA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.

3. YCTpOHCTBO U IEUCTBUE 3IEKTPOCKOIIA.

4. DnekTpocTatudecKkast UHAYKIHS.

5. 3aKOH COXpaHEHUS FIEKTPUUECKUX 3aPSII0B.

6. [IpOBOIHUKY U IUDIIEKTPUKH.

7. MoaenupoBaHUE CUIIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.

8. ICTOYHMKYN TOCTOSSHHOTO TOKA.

9. JleiicTBUS SIEKTPUUECKOTO TOKA.

10. DnexTpuyeckuil TOK B KUJIKOCTH.

11. T"a3oBbI# pazps.

12. I3MepeHue CUIlbl TOKa aMIIEPMETPOM.

13. 3MepeHue 31eKTpUUECKOTrO HAMPSKEHUSI BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBIICHU.

15. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3I€iICHUS MMOJIOCOB MAarHUTA.

17. MonenupoBaHUE MAarHUTHBIX MOJIE MOCTOSTHHBIX MAarHUTOB.

18. OneIT Dpcrena.

19. MarauTtHOE 1oJe TOKa. DJIEKTPOMArHur.

20. /[lelicTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.

21. DnexTpoaBUraTesib MTOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBICHUS DIEKTPOMArHUTHOM MHIYKIIVH.

23. OnbiTel Papapes.

24. 3aBUCHMOCTh HAMNpPABJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

25. DAEKTpOreHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHbie pabOTHI U OMBITHI

. OneiTel MO HAOTIONEHUIO OHJIEKTPHU3AIMKA TEJl WHAYKIHEH W Tpu



CONPUKOCHOBEHUH.

2. HWccnenoBanue nOEWUCTBUS AJIEKTPUUECKOTO TOJII HA NPOBOJHUKU H
JTUDJIEKTPUKH.

3. Coopka 1 mpoBepKa padOThI AIEKTPUUECKON MU TOCTOSHHOTO TOKA.

4. I3amepeHue U peryjJupoBaHUE CUIIbI TOKA.

5. 3MmepeHune u peryaupoBaHUe HaMPSKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO 4Ye€pe3 PEe3UcTop, OT
COMPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTHh  DJIEKTPUYECKOIO
CONPOTHUBIJIEHUS NPOBOJHMKA OT €ro JUIMHBI, IUIOIMIAJAW NONEPEYHOIO CEYEHHUs U
MaTepuraa.

8. IlpoBepka mpaBwiIa CIOXEHUS HANPSXKEHUW MPU IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwia JUisi CUJIbI TOKA MPU MapajlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Ompenenenue paboOTHI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. Omnpenenenrie MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JIAMIIOUYKY, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne K111 narpeBarensi.

14. UccrenoBaHre MarHUTHOTO B3aUMO,ICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. WN3ydyeHne MArHUTHOrO TOJA IIOCTOSAHHBIX MAarHUTOB IIPU  UX
00BbEIMHEHUU U Pa3JICTICHUN.

16. VicciemoBanue neiCTBHS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OnbITbl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIlPaBJICHUS TOKA B KaTYIIKE.

18. 3yuenue neiicTBUsI MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u U3y4eHue padOThl DJIEKTPOIBUTATEINS.

20. Uzmepenne KIIJ] anexkTpoaBuraTeabHONM yCTAaHOBKH.

21. OnpIThl MO UCCIENOBAHUIO SIBICHUS DJICKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUIM 3HAUEHUS U HAIMPABJICHUS HHAYKIIMOHHOTO TOKA.

9 kJacc

Pa3nen 8. Mexannueckue siBJICHUS

Mexannueckoe nBHkKeHHE. MarepuanbHas Touka. (Cucrema otcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBUxeHne. HepaBHOMepHOE TpsAMOJIMHENHOE ABUKEeHUE. CpeHsIsi 1 MTHOBEHHAs
CKOpPOCTb TeJjia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMosimHelHOe aBukeHue. CBoOOIHOE
najgenue. OnbiTel ["anumnes.

PaBHOMepHOE nBIKEeHME TIO OKpYykHOCTH. [lepuoa u wyactora oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBeii 3akoH Hprorona. Bropou 3akoH Herorona. Tperuii 3akoH
Hprorona. [IpuHnmn cynepno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHla TPEHHSI CKOJIbKEHUS, Chila
TPEHUS [TOKOs, APYTUE BUIBI TPEHUA.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHMsS. Y CKOpEHUE CBOOOIHOTO
nageHus. J[pmwkenue mianet Bokpyr Connna (MC). [lepBas kocMuyeckasi CKOpOCTb.
HeBecoMoCTh U Iteperpy3KH.

PaBHoBecue marepuanbHOM TOUkH. AOCOIIOTHO TBEpI0E Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHON OChIO BpaleHus. MomMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. U3menenne nmiynbca. Mmmyibe cuiibl. 3aKOH COXpaHEHHUS
uMmiyinbsca. PeaktuBnoe asuxenue (MC).

Mexanuueckass paboTa M MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBA3b 3HEepruu u padoTsl. IloTeHInanpHas 3Heprusl Teaa, NOJHITOro Haj
ITOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas S3HEPTUsL CKATOM NpykuHbl. Kunernueckas
sHeprud. Teopema 0 KMHETHUECKOW 3HEPrUu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

JleMoHCTpauuu

1. HaGnroneHre MeXaHU4eCcKOro ABM)KEHUS Tejla OTHOCUTENIBHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHeHME IIyTEM M TPACKTOPUN ABUKEHHUS OJHOIO MU TOTO XKE Tea
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

3. 3mepenue CKOpOCTH U YCKOPEHUS MTPSMOJIMHEMHOTO IBUYKEHHS.

4. HccnenoBanue NMpU3HAKOB PABHOYCKOPEHHOTO JBHKCHMUS.

5. HaGnrogeHue IBU>KEHHS TeJla IO OKPY>KHOCTH.

6. HaGnrogenne MexaHM4eCcKuX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHMH OTHOCHUTEIIBHO
KaOnHeTa QU3HKY.

7. 3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JICMCTBYIOIIEH Ha HETO
CHJIBI.

8. HaGmroieHrie paBeHCTBa CHII TIPU B3aMMOJICHCTBUH TETI.

9. 3meHeHue Beca Tena npu yCKOPEHHOM JBUYKEHUU.

10. ITepenaua umMiynbca Npy B3auMOJICUCTBUU TET.

11. IIpeoOpazoBanus SHEPTUU TIPU B3AaUMOJICHCTBUH TEII.

12. CoxpaHeHne ummyJibca Ipy HEYIPYroM B3aUMOJECHCTBUMU.

13. CoxpaHeHue uMITyjibca Mpu adCOJIFOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HabmroieHne peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHne MeXaHU4eCKOM SHEPTUU ITPU CBOOOTHOM MAJICHUU.

16. CoxpaHeHHE MEXaHMYECKOM DHHEPTUM IpU JABWKECHUM TeElla TMOJ
JNEUCTBUEM IIPYKUHBI.

JlaGopatopHble paOOThI U OIBITHI

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa W JaJbHEHIEro paBHOMEPHOTO
JIBH>KCHUS IIIAPUKA WITA TEIEKKH.

2. OrmpenenieHne CpeaHEN CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKEHUS
HIapHKa 10 HAKJIIOHHOM TUIOCKOCTH.

3. OnpeneneHue yCKOpEHHUsl Tella NMPU PaBHOYCKOPEHHOM JIBHXKEHUHU [0
HAKJIOHHOM TUIOCKOCTH.

4. VccnenoBanve 3aBUCHMOCTH IIYyTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM



JBIDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBJKEHUU O€3
HAa4yaJbHOM CKOPOCTM IIyTH OTHOCSTCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBXKEHUS OT CHIIBL
HOPMAaJIbHOTO JJABJICHHUS.

7. Onpenenenne Ko3pPuueHTa TpeHUs CKOJIbKEHUS.

8. OnpeneneHue KECTKOCTH NPYKUHBI.

9. Onpenenenue padOTHI CUJIbI TPEHUS NPH PAaBHOMEPHOM JIBMXKEHHUM Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenennie pabOThI CHUJIBI yOPYTOCTH TpH TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

11. M3yueHne 3aKk0Ha COXpaHEHUS SHEPTHM.

Pa3nen 9. MexannuecKune KoJIe0OAaHUA M BOJHBI

Koneb6arenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUM: TIEpUOI,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue — kosieOaHua.  BoiHykIeHHble — kosneOanusa.  Pe3oHanc.
Mexannueckue BoaHbl. (CBolcTBa MeXaHWYeCcKuX BOJIH. [IpoposibHble U
MonepeyHbie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUSI.
MexaHnuueckue BOJHBI B TBEPJOM Teje, ceiicMuueckue BojHbl (MC).

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

JleMoHCcTpanuu

1. HaOmronenne kojieOaHuil TEJI MHOJX JACUCTBUEM CHIIBI TSOKECTH U CHIIBI
YOPYTOCTH.

2. Habmronenune konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

3. HaGmtonenue BoIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.

4. PactipocTpaHeHue MPOAOIbHBIX U TIONEPEUYHBIX BOJIH (Ha MOJIEIIN).

5. HabnrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI1 pE30HAHC.

JlaGopatopHbie pabOThI U OIBITHI

1. Ompenenenrie YacTOThI M TMEpUOAAa KoJIeOAaHUNW MaTeMaTU4ecKOro
MasiTHUKA.

2. Onpeenenye 9acToThl ¥ IEPHO1a KOJIeOaHUH TPYKUHHOTO MasiTHUKA.

3. UccnenoBaHue 3aBUCUMOCTH Tleproa KoJeOaHUi MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. VccnenoBanue 3aBUCMMOCTH TIEpHOJIa KOJIeOaHUil MPy>KMHHOTO MasiTHUKA
OT Macchl Tpys3a.

5. TlpoBepka HE3aBUCUMOCTH TMEpHOaa KOJeOaHUN Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbIT, JIEMOHCTPHUPYIONIUE 3aBHUCHUMOCTh TME€pHOJa KoyeOaHUun
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. 3mepenne yCKOpeHHUs: CBOOOTHOTO MaICHHUS.

Pa3znes 10. D1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHUTHOE  MoJie.  DJIEKTPOMAarHuTHele  BoJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. Illkana snekTpoMarHuTHBIX BOJH. Mcnosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cBera. CkopocTb cBeta. BollHOBBIE CBONCTBA
CBETA.

JlemoHcTpanuu

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie paObOTHI W OIBITHI

1. V3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOHIIBHOTIO
TenedoHa.

Pa3znes 11. CBeToBbIE AABJICHUS

JlyueBas  mogmens»  cBera.  Mcrounukm ~— cera.  IIpsamonuHenHOe
pacnpoctpanenue ceta. 3atMeHust ConHua u Jlynel. Otpaxkenue cera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH npesiomieHUs cBeTa. [loaHOEe BHyTpeHHeEeE
OTpakeHue cBeTa. VICIoib30BaHUE [IOJHOTO BHYTPEHHETO OTPaXKCHHS B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox mywedt B nwmH3e. OnTuyeckas cucrema ¢oToarnmapara,
mukpockomna u teneckona (MC). I'ma3 kak ontuueckas cucreMa. binzopykocts u
JATbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B crektp. Omnbitel HeloTona. CroxeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

JleMoHCcTpanuu

1. IlpssmoMHENHOE paCIPOCTPAHEHHUE CBETA.

. OTpaxkeHue cBera.

. [Tomy4yenune n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
. [IpenomiieHue caera.

. OnTryeckuii CBETOBOJ.

. X0 ydel B COOMpArOIIeH JTNH3E.

. X0J1 Iy4er B paCCEUBAIOLIEH JIMH3E.

. Ilomyuenue n3o00pakeHUu ¢ MOMOILBIO JIUH3.

. [lpunmun geiictBus doToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riaa3za.

11. Pa3noxeHue 06e10ro cBera B CIEKTP.

12. ITonydenue 6ey10ro cBeTa MpH CI0KEHUHM CBETA PA3HBIX 1[BETOB.

JlaGopatopHble paOOThI U OIBITHI

1. UccnenoBanue 3aBUCHUMOCTU yTila OTPAXXEHHUs CBETOBOIO Jyya OT yrIja
najeHusl.

2. U3ydyenue xapakTepuCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCMMOCTH YIJIa MPEJIOMIIEHUS CBETOBOTO JIyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3JIYX—CTEKIIO).

4. TTonyueHnre 300paKEHHI ¢ TTIOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Onpenenenue GOKYCHOTO PACCTOSIHHS U ONTHYECKON CUIIBI coOMparommen
JIUH3BI.
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6. OTBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONbITHl MO BOCHPHUATHIO LIBETA MPEAMETOB MpPU UX HAOJIONCHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBauTOBBIE ABIIEHUS

Onwitel Pezepdopaa u mmanerapuas mozaens atoma. Moaens atoma bopa.
Hcnyckanue u noriouieHue ceeta atoMoM. KBaHTel. JInHelyaThie CHEKTPHI.

PanuoaktuBHOCTh. Anlbda-, 6eTa- 1 ramma-usnydeHnus. CTpoeHre aTOMHOTO
anpa. HykmonHas wogxens aroMHoro sapa. HM3oromsl.  PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIJIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsiIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenusd sanep. Mcrounnku sneprun Connia u 3831 (MC).

Anepnas sHepretuka. JIeMCTBUS pPANMOAKTUBHBIX H3JIYYEHUN Ha JKHUBBIC
opranu3mbl (MC).

JleMoHCTpauuu

1. CrieKTpbl U3ITyUYEHHUS U OTJIOIICHHUS.

2. CHOexTpsl pa3InYHbIX Ta30B.

3. CriekTp BOOpOA.

4. HaGmoneHue TpekoB B kamepe BuibcoHa.

5. PaGoTta cuéruyrka HOHU3UPYIOIIMX U3ITYICHHM.

6. Peructparys u3nydeHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.

JlaGopatopHble paOOThI U OMBITHI

1. HaGroneHnue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUM YACTULBI IO TOPMO3HOMY
nyTH (1o ¢potorpadusam).

3. 3MepeHue paaroakTUBHOTO (poHA.

[ToBTOpUTENHEHO-00001IAIOIINN MOAYITH

[ToBTOpUTENBHO-000011aI0IIMI MOy b IPEIHA3HAUEH AJISl CUCTEMATHU3alluN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe /IS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke s oO0ydarommxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipu n3yyeHnn JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeUMBAETCS JOCTHXKEHHE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHO-HAYy4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUW MPUPOABI W TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBSCHATH (PU3MUECKHUE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE M DKCIIEPUMEHTAIbHBIE.

[TpyHIMNUATBEHO IESITENBbHOCTHBIN XapakTep JAaHHOTO pasjiella peain3yeTcs
3a CU€T TOTO0, YTO YUalIMECs BBIMOJHSIOT 3a/1aHUsl, B KOTOPBIX UM MPE/JIaraeTcs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHWM PACIIO3HABATH U HAYYHO OOBSICHSTH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;

— WCIIOJIb30BaTh HAYYHBIE METOJBI  HCCIEJOBaHUS  (PU3UUYECKHUX
ABJICHUM, B TOM YHCIIE€ Uil MPOBEPKUM TUIOTE3 W TMOJYUYEHUS TEOPETUUYECKHUX



BBIBO/JIOB;

— OOBSCHATh HAy4yHblE OCHOBbl HauOoJiee BaXKHBIX JIOCTHIKEHUH
COBPEMEHHBIX  TEXHOJIOTUMH, HAaIpuMep, IPaKTUUYECKOIO  MCIOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB DHEPIUU HA OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHCHUS
BCEX U3BECTHBIX BUJIOB DHEPIUU.

Kaxnmags w3 TeM JaHHOrO paszfena BKIOYAeT DKCIEPUMEHTAIILHOE
uccienoBaHue oOoOmaronero xapaxkrepa. Pasgen 3aBepiuiaercss NpPOBEACHHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

[INTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA YYEBHOI'O
I[TIPEAMETA «®U3UKA» HA  YPOBHE OCHOBHOI'O  OBLIEI'O
OBPA30OBAHIA

N3yuenue ywyeOHoro mpenMera «Pusnka» Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs JODKHO oOOecrnevynBaTh JOCTHXKCHHE CIEAYIOUUX JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMHHOCTHBLIE PE3VJIbTATDI

[Ipy ollEHMBaHMM JIMYHOCTHBIX pPE3YyJIbTATOB HEOOXOAMMO OOECIEUUTh
VHIMBHUIyAJIM3alMI0 ATAITHOCTH OCBOEHHUSI 00pa30BaTEIbHBIX PE3YJIbTATOB B CBSI3U
C HEpPaBHOMEPHOCTBIO U OCOOEHHOCTSIMH pa3zButus pedenka ¢ PAC. B cuiy
OCOOCHHOCTEW JIMYHOCTHOTO Pa3BUTHS JOCTH)KEHHE JIaHHBIX PE3yJbTaTOB
obOyuatomumucsi ¢ PAC He Bcerna BO3MOXHO B IOJHOM OOBbEME Ha JTarme
OCHOBHOTO 00y4YeHUsi B IOKOJE, T[O3TOMY PEKOMEHIYeTCS OLEHUBAThH
WHIUBUYAIbHYIO TUHAMUKY MPOJIBI>KEHHS 00y4aroIIerocs: B JaHHOW 00JIacTH.

[TaTtproTryeckoe BOCHUTAHUE:

— TMpOSABIECHUE HHTEPECA K MCTOPUM W COBPEMEHHOMY COCTOSIHUIO
poccuiickol (pu3nuecKol HaAyKH;

— IIEHHOCTHOE OTHOLIEHHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB.

I'pakianckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— FOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKI€HUU 00I11€CTBEHHO3HAUHMBbIX
U 3TUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTH)KCHUN
busuKy;

— OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THUYECKUX MPUHLUIIOB B JCATEIBHOCTU
YYEHOTO.

DcTeTHYeCKOe BOCIIUTAHUE:

— BOCIIPUSITUE ICTETUUYECKUX KaYeCTB (PU3NYECKON HAyKH: €€ TApMOHUYHOTO
ITOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

[{erHOCTM HAY4YHOIrO IO3HAHUA:

— OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKHW KaK MOILHOIO HWHCTPYMEHTa
[I03HAHWSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOW JIOO03HATETHLHOCTH, MHTEpPECA K HCCIeI0BATENbCKON
NEATEIBHOCTH.

®opMHUpPOBaHUE KYJIBTYPHI 310POBbSI U YMOLIMOHAIBHOTO OJIarOnoIyyusi:

— OCO3HAHME IIEHHOCTH 0e30macHoro obpasza >XKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C O3JEKTPUUYECKHMM M TEIIOBBIM OOOpYIOBaHHUEM B



JIOMAITHUX YCIIOBHUSIX;

— c(opMUPOBAHHOCTh HaBBbIKa pe(JIEKCUU, TPU3HAHUE CBOEro IMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APyroro yejaoBekKa.

TpynoBoe BOCIHUTaHUE:

— aKTUBHOE y4YacTHE B PEIICHUHU MPAKTUYECKHX 3a7ad (B paMKaxX CEMbH,
HIKOJIBI, TOpOAa, Kpas) TEXHOJIOTMYECKOM U COIMaIbHOM HaIMpaBiICHHOCTH,
TpeOYIOIIKUX B TOM YKCIIE U (PU3HUECKUX 3HAHUI;

— MHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOQECCuil, CBI3aHHBIX C (PH3UKOM.

DKOJIOTUYECKOE BOCITUTAHUE:

— OpHUEHTAIUs Ha MpPUMEHEHUE (PU3NYECKUX 3HAHUU IS pPEIICHHs 3a7ad B
00J1aCTH OKPYIKAIOIIEH CPE/Ibl, TUTAHUPOBAHMUS TIOCTYIKOB 1 OIEHKH WX BO3MOYHBIX
MOCJIEACTBUM JJ1s1 OKPY>KalOIeH Cpebl;

— OCO3HAHME TII00ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel ux
peLIeHHUs.

AnanTanus o0y4yaromerocss K U3MEHSIIONIUMCS  YCIIOBUSIM COLIMAIBHON |
IIPUPOJHON CPEBI:

— TOTPEeOHOCTh BO B3aUMOJICUCTBUHU MPHU BBHINIOJHEHUU MCCICIOBAHUN U
MIPOEKTOB (PU3MUECKON HAIMIPABICHHOCTH, OTKPHITOCTD OTBITY U 3HAHUSM JPYTHX;

— TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
JIEATENIbHOCTD;

— MOTpeOHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIIE
bopMyIUpOBaTH UACH, OHATHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBICHUSIX;

— OCO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEWU B
00JacTH (PU3HKWY;

— IUJTAHUPOBAHHUE CBOETO Pa3BUTHUSI B MPUOOPETECHUU HOBBIX (DU3UUECKUX
3HAHUI;

— CTpPEMJICHUE AaHAIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPHUPO  Ibl,
oO0IIIeCTBa ¥ PKOHOMHKH, B TOM YHCJIE C UCTIOIB30BAHUEM (PU3UUYECKUX 3HAHUMU;

— OLICHKA CBOMX JCHUCTBUU C YUYETOM BIUSHUSA Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEICTBUM.

METAITPEAMETHBIE PE3VYJIbTATHI

YHuBepcallbHbIC TO3HABATEIIbHBIE JCUCTBUSA

ba3oBrle Jornueckue nelcTBU:

— BBIIBISITH M XapaKTEPHU30BaTh CYIIESCTBEHHBIC TPU3HAKA OOBEKTOB
(s1BNIEHUI );

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMKN, OCHOBAHHS IS
0000IIIEHUS U CPAaBHEHUS,

— BBISIBIIATH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B paCCMaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIFOJACHUSIX, OTHOCSIIUXCS K (PU3HUCCKUM SIBICHUSIM;

— BBISBIISATh NMPUYUHHO-CIICJACTBEHHBIC CBS3U MPU W3YYCHUU (HU3HUUECKUX
SBJICHMA W TIPOIIECCOB; JeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTAaTh THUIOTE3BI O  B3aMMOCBS3SIX
(U3UYECKUX BEIIMYHH,

— CaMOCTOSITEIPHO BBIOMpATh CMOCO0 pemeHus ydeOHO (u3ndeckoi



3amadyu  (CpaBHCHHME HECKOJBKMX BapHMaHTOB pEIICHHS, BBIOOp HamOoJee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

bazoBbie nccienoBaTenbckue ACHCTBUS:

— UCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MTO3HAHUS;

— MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOXKHBIM
bu3YecKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3UYECKOTO SIBIICHUS;

— OIICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HHGMOPMAIIHIO,
MIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WU KCIICPUMEHTA;

— CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIICHUS W BBIBOABI TIO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, MCCICIOBAHUS;

— TMPOTHO3WPOBATH BO3MOXHOE JalbHEHIIee pa3BUTHE (DUINISCKUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEANONOKEHUS 00 WX Pa3BUTUH B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c undopmarnmeii:

— IPUMEHSThH Pa3INYHbIE METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YYETOM MPEISIOKEHHON yueOHOM (hr3MUeCcKoit
3aJlaui;

— aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

— CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (GOPMY MPEACTABICHUS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pPEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTarpaMMaMu, HHOUM rpadukoi U ux KOMOUHAITUSIMU.

YHuBepcaabHble KOMMYHUKATUBHBIC ICUCTBUS

Hapymenne oOmienus sBiseTcss 6a30BBIM HAPYIICHHEM MPH PacCTPOMCTBAX
AyTUCTUYECKOTO CIIEKTPa, IMOATOMY JOCTIDKEHHE IaHHBIX PE3yJIbTaTOB MOXKET
ObITh 3aTpyAHeHo s ooyvatouuxcsi ¢ PAC. Ilpu ouenuBanuu oBnanenus YY1 B
obnmactu «OOImeHue» creayeT OILECHUBATh WHIWBUIyAbHBIE pE3YyIbTaThl H
TUHAMUKY (hopMupoBaHus naHHbIX Y Y /[y oOyuaromuxcs.

Oo1enue:

— B X0/ie OOCYXJIeHHUS Y4eOHOro MaTepualia, pe3ysIbTaToB JIa0OPaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOM TeMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJa4dl U MOJJEpKaHUE
OJ1aroKeJIaTeILHOCTH OOIIEHUS;

— CONOCTABJISITH CBOM CYXKACHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
nauasnora, OOHapYXKUBATh Pa3INIUe U CXOACTBO TTO3HIIHA;

— BBIPp@)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

— MyOJIMYHO TIPEJICTABIIATH PE3YIbTAThl BHITIOJHEHHOTO (PH3UYECKOTO OIbITA
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

CoBMmecTHas JIeSITENBHOCTD (COTPYAHUYECTBO):

— TOHMMAaThb W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJAHOW |
WHUBUTyaJIbHON PaOOThI MPU PEIICHUHU KOHKPETHON (PU3NYIECKOM MPOOIEeMBb;

— MPUHUMATH 1I€JIM COBMECTHON NIEATEITLHOCTH, OPTaHNU30BBIBAThH JIEHCTBHUS
no €€ JOCTIKEHHUIO: PacIpeieNiaTh PO, OOCYXKJIaTh MPOIECCHl W PE3YIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

— BBITOJHATH CBOIO YacTh PabOThI, JOCTHTas KaueCTBEHHOTO pe3yibTaTa Mo



CBOEMY HAaNpaBJEHUIO U KOOPAMHUPYS CBOU JACHUCTBHUS C APYTUMU YICHAMHU
KOMaH/Ibl;

— OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

YHUBEpCaNbHBIE PETYISTUBHBIEC IEUCTBUS

VY yuamuxcs ¢ PAC 3auactyio 3ajiepkuBaeTcsi (pakTuyeckoe BCTYIICHHUE B
MOJPOCTKOBBIM  BO3pAacT, 4YTO TMPEXKAE BCEr0 BBIPAKAECTCA B TPYIHOCTAX
dbopmupoBanus pedICKCUBHON IEATETLHOCTH U B 33JICP’KKE OBJIAJICHUS YICOHBIMU
JEUCTBUSIMH CaMOCTOSITEIbHOM MOCTAHOBKHM YUEOHBIX II€JI€H, NeMUCTBUIl KOHTPOJIS
U OLICHUBAHHUS COOCTBEHHOM JEATENbHOCTHU, PA3BUTHUM WHUIMATUBBI B
OpraHu3aIMy yueOHOTO COTPYIHUYECTBA.

Camoopranuzanus:

— BBISABJIATH MPOOJIEMBI B )KM3HEHHBIX M yUEOHBIX CHTYAIUAX, TPEOYIOMNX
JUTSL peliieHus PU3NYeCKUX 3HaHU;

— OPHEHTHUPOBATHCS B PA3NUYHBIX MOJAXOJAX MPUHITUS PELICHUU
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHU TPYIIIO);

— CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pEIICHUs (PU3NIECKON 3a1auul UK
IlaHa WCCIENOBaHUA C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEJIaracMbl€ BAPUAHTHI PEUICHUI;

— JIeNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamoxoHTpoJib (pediekcus):

— J1aBaTh aJICKBATHYIO OIIEHKY CUTYallUM U MpeaiaraTh IaH €€ U3MEHEHHUS;

— OOBSACHATH MNPUYUHBI JIOCTHOKEHHS (HEIOCTH)KEHHS]) pe3yJIbTaToOB
JEATEIIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JCSATEIBLHOCTh (B TOM YHCJI€ B XOJI BBIMOJHEHUS
(Gu3MYEeCcKOro HcCIeOBaHUsl WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMIMOOK, BO3HUKIIMX TPYIHOCTEH;

— OIIEHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHSIM.

OMOLMOHAIBHBIA HWHTEIUIEKT:

— CTaBUTbH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOopa WM JTUCKYCCUH
Ha HayYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY APYTOro.

[TpunsTHE CeOs U APYTHUX:

— MPU3HABaTh CBOE MPaABO HA OMIMOKY MpU pelieHnr GU3NUECKHUX 3a7a49 WU
B YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

[MPEJIMETHBIE PE3VYJIbTATHI

JlocTrxkeHnne MpeIMETHBIX pe3yiabTaToB oOydaromumucs ¢ PAC Ha sTame
oOy4eHHs B OCHOBHOM IIKOJIE€ ONMPENEIeTCs] MHANBUIYaTbHBIMU OCOOCHHOCTSIMH,
CBSI3aHHBIMM KaK C OCOOCHHOCTSIMU TIO3HABATEIBLHOW  JIESITEIBHOCTH U
HEPAaBHOMEPHOCTBIO PAa3BUTHS TCUXUUYECKUX (YHKIUNA, TaK W COIHAIbHBIM
ONBITOM  AYTUYHBIX  IIKOJBHUKOB. [lo3TOMy  JOCTMXKEHHE  MPEeIMETHBIX
pPE3yJAbTAaTOB KOHKPETHBIM YYAIIMMCS MOKET HE BCEr/la COBMAIATh C BPEMEHHBIMU
TPaHUIIAMH JTIOCTIKCHHS Pe3yJIbTaTOB, PACTIPEEICHHBIX I10 ToJaM 00y4eHHUS.

7 kJacc

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIODKHBI OTpaXkaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:



— HCTONB30BAaTh TMOHATHSA: (DU3UYECKHE W XUMHUYECKHE SIBJICHHS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a; €IUHUIBI (PU3NYECKUX BEJIUYUH;
aToM, MOJIEKyJIa, arperatHbleé COCTOSHMSI BemiecTBa (TBEPAOE, KUIKOE,
ra3oo0pa3Hoe); MEXaHWYeCKOe [IBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
PSIMOJIMHEWHOE), TPAeKTOPHsl, paBHOJACUCTBYIOMIAs cuil, Aedopmanus (ympyras,
IIacTUYecKas ), HEBECOMOCTb, COOOIIAIOIIUECS COCYIbI;

— pasznuuath sBiIeHUs (Iud@y3us; TEIIOBOE NBHKEHHE YacTHI] BEIECTBA;
PAaBHOMEPHOE JIBUXKEHUE, HEPABHOMEPHOE JBUKECHUE; MHEPLIUS; B3aUMOJICUCTBUE
T€J; paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpAIEHUS; Iepenada
JABJICHUST TBEPABIMU TEJIAMH, KXUAKOCTSIMHU WM Ta3amu; atMoc(epHOe aBlICHHUE;
IJIaBaHUE TeJ, MPEBpPAIICHUS MEXaHUYECKOW SHEPruu) MO ONHCAaHUI0  HUX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
buznueckoe sBIICHUE;

— pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBICHUMN B
OKpYXalollleM MHUpPE, B TOM 4HucCie (U3UUYECKUE SBICHUS B MPHUPOJIC: MPUMEPHI
JBH>KCHUSI C PA3JIMYHBIMU CKOPOCTSIMU B KMBOW WM HEXXUBOM MPUPOJIE; ACHCTBUE
CWJIbl TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO JABJICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PbIO; pblYard B TeJie YeJOBEKa; MPH 3TOM IMEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B YYEOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU
bu3YeCcKuX SIBJICHUMN;

— ONKUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (U3UYECKUE SIBJICHUS, UCTIONb3YSI
¢dbuznyeckre BeIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CKOPOCTb, CpEIHsIsl CKOPOCThb, CHJa YNPYrOCTH, CHJa TSKECTH, BEC Teja, Chja
TpeHUs, JaBlieHue (TBEPAOro Tena, >KUIKOCTH, rasa), BBITAIKMBAIONIAS CHUIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKas U MOTCHIIMAIbHAS SHEPTus); pU
OMHMCAHHUH MPABWIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3YEMBIX BETMUHH, HX
o0O3HaueHUsT ¥ eAUHUIBI (U3MYECKHX BEJIWYUH, HAXOAUTh (HopmyIbl,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIIMYNH;

— XapakTepu30BaTh CBOMCTBAa Tei, (U3MYECKUE SIBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl TPaBHJIa CJIOXKEHUs CUJ (BIOJb OJHOM TpsiMoii),3ak0H ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010kKa), «30J0TOe
MPaBUJIO» MEXAaHWKU, 3aKOH COXPAaHEHUsS MEXaHWYECKOW SHEpPruu; MpU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

— OOBACHATH (UBUYECKUE SABJICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTHYECKHUX I1aroB
c omopoif Ha 1—2 U3y4EHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

— pemath pacu€THble 3adaud B 1—2 JAEHCTBHS, HCHOJIb3YS 3aKOHBI H
dbopMyIbl, CBSI3BIBAIONINE (DU3UYECKUE BEIMYMUHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/ladyd 3alUCBhIBaTh KPATKOE YCIOBWE, TMOJCTABIATh (PU3NYECKUE BEITUYHHBI B
bopMysIBl ¥ TPOBOJUTE PACUYETHI, HAXOUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC



JUIS pelleHusl 3a/ad, OILIEHHWBATh PEaTUCTUYHOCTb TMOJYYEHHOUW (PU3NYECKON
BEJIMYUHBI;

— pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PpEHIUTh TPU TTOMOIIH
(¢U3NUEeCKUX METOJIOB; B OIMCAHUM UCCIEAOBAHUS BBIACIATH IPOBEPSEMOE
OpeanoiokeHue (TUIOTe3y), pa3inyaTh M UHTEPIPETHPOBATH TOTYYECHHBIN
pe3yabTaT, HAXOUTh OIIMOKHU B XOJI€ OIBITA, JIEJIaTh BHIBOJBI 110 €T0 PE3yJIbTaTaMm;

— TPOBOJUTH OMNBITBI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
duznyeckux CBOMCTB Tel: (HOPMYIHpPOBATH MPOBEPSEMBbIE MPEANOIOKEHUS,
coOupaTh yCTAaHOBKY U3 MPEIJI0KEHHOTO 000PYAOBaHNUS, 3aMMCHIBAThH XOJI OTBITA U
(bopMyIMpOBaTh BBIBOBI;

— BBIMOJHATh TPSIMbIE W3MEPEHHUS PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00bEMa, CHJIBI U TEMIIEpaTypbl C HUCIHOJIb30BAaHHUEM aHAJOTOBBIX U LU(POBBIX
npuOOPOB; 3aMKMCHIBATH MOKAa3aHHUs NPHOOPOB ¢ YYETOM 33JaHHOW abCOIIOTHON
HOTPEITHOCTH U3MEPEHUH;

— IPOBOAUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUMHBI OT
JpYroi ¢ UCMOJb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTU IIyTH PaBHOMEPHO
JBUKYILIETOCS Tejla OT BPEMEHHU JABM)KECHHUS Teja; CUIJIbl TPEHUSI CKOJIBXKEHHS OT
CHUJIbI JIaBJICHUsI, KauecTBa 00pabOTKU MOBEPXHOCTEHN TEI M HE3aBUCUMOCTHU CHJIBI
TPEHHsI OT IUIOIIAJM CONPHUKOCHOBEHHUS TE€J; CUJIbl YIPYIOCTU OT YAJIMHEHUS
IOPYKUHBI; BBITAIKUBAIOMIEH CHUIIBI OT 00BbEMa MOrpyKEHHON 4YacTU Tejaa U OT
TUTOTHOCTH JKHJIKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH TeJla, OT TIIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IJIaBaHUs Tell, YCIOBHI paBHOBECHS phlyara
u OJIOKOB); y4acTBOBaTh B IJJAHUPOBAHUM YYEOHOrO MCCIEIOBAHMS, COOHMpAThH
YCTAaHOBKY ¥  BBINIOJIHATH HW3MEPEHHs, CJeAys TPeUIOKCHHOMY IUIaHy,
¢dbuKcHpOoBaTh PE3yabTATHI MTOJIYYCHHON 3aBUCUMOCTHU (PU3HUECKUX BEIIMYMH B BUJIC
NPEIJIOKEHHBIX TaOMuIl W TpaduKoB, JenaTh BBIBOJABI 10 pe3yibTaTaM
UCCIIEIOBaHMUSI;

— TPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BEJIWYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU U TBEPJAOTO Tejla; Cuja TPEHHsS] CKOJBKEHUS; JaBJICHHE
BO3/lyXa; BBITAJIKUBAIOILIAs CUJIa, IEHCTBYIOIIAs Ha OTPYKEHHOE B AKUAKOCTD TEJIO;
KO(Q(GUIUEHT TMOJEe3HOro  ACMCTBHS ~ MPOCTBIX  MEXaHU3MOB),  CIleays
OpEUIOKEHHOW  MHCTPYKUMHU: TpU  BBINOJHEHHMM  HW3MEpEeHUil  cobuparhb
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUEHUE HCKOMOM BEJIMUNHBI,

— co0JIr01aTh MpaBUJIa TEXHUKHU 0€30MACHOCTH NP paboTe ¢ 1a00paTOPHBIM
000opy10BaHUEM;

— yKa3bIBaTh MPHUHIMIMBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, phIvar,
TIOJIBWYKHBIN U HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

— XapaKTepU30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMHCAHMS (B TOM YHCIIE: MOJIIUITHUKH,
YCTPOMCTBO BOJOIPOBOAA, TUAPABIMYECKUI Tpecc, MaHOMETpP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMETp), MCIONIb3Yys 3HAaHUS O CBOMCTBAX (PUIUUECKHUX
SIBJIEHUH 1 HEOOXO0AUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TOpUBOOUTH MpUMEpPHl / HAXOAUTh HHQOpPMAIMIO O TMpUMepax
IPAKTUYECKOr0 MCHOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM XKU3HU 1JIs



oOecniedyeHrss OE30MAaCHOCTH MpH OOpalleHUd C MPUOOpaMH U TEXHHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3[I0POBbsI U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MTOBEJICHUS B OKPY>KalOILIEH CpeIe;

— OCYHUIECTBJISTH OTOOp HCTOYHMKOB HH(pOpMmanuu B cetu HHTepHET B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUIN
U MyTEM CpPaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIACIATH MH(GOPMAIHMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

— WCTOJB30BaTh MPU BBHIMOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TOMYJISPHYIO
JIUTEPATypy (PU3NYECKOTO COACpIKaHUA, CIIPABOYHBIE MaTEePHAIBI, PECYPChI CETH
WuTepHeT; BaaaeTh NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— c03/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGMOPMAIMHU (U3UIECKOTO COACPKAHUSA, B TOM YHUCIIE
nyOJIUYHO JiejaTh KpaTKue COOOIEHUsT O pe3yibTaTaxX MPOEKTOB MM YYEOHBIX
UCCIICOBAHUM; TPU 3TOM TPaMOTHO HCIOJIb30BATh HM3YUYEHHBIN MOHSATUWHBIN
anmapar Kypca (U3MKH, COMPOBOKIATh BHICTYIUICHUE TpPE3CHTAIUEH;

— TIpU BBINOJHEHUU YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUN paclpenessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJa4aMU, CICAUTH 3a
BBITIOJIHEHUEM TIJIaHa JIEWCTBUM, aJ€KBAaTHO OIEHWBATh COOCTBEHHBIA BKJIAJ B
JEATEIIbBHOCTh  [PYIIbL; BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHUE,
YUYUTHIBAS MHEHUE OKPYKAIOIIHNX.

8 ki1acc

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)xaTb
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— UCIOJIB30BaTh MOHITHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHMS BEIECTBA, KPUCTALINYECKUE U
amop(HBIC TeNa, HACHIIIEHHBIH W HEHACHIIEHHBIM TMap, BJIAKHOCTh BO3/1yXa;
TEMIEpaTypa, BHYTPEHHSISI DSHEPrus, TEIUIOBOW JBUTAaTENb; SJIEMEHTApHbBIN
AIEKTPUYECKUIN 3apsif, JJEKTPUUYECKOE T0Jie, MPOBOJHUKUA M JIUBJIEKTPUKH,
ITOCTOSIHHBIN JIEKTPUYECKU I TOK, MATHUTHOE T10JIE;

— pa3nuuath sBJICHUSA (TEIUIOBOE pacIIUpeHue/CcKaTue, Terionepenaya,
TEIUIOBOE pPaBHOBECHE, CMAYUMBAHWE, KANWUISIPHbIE SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIICHUE, KpUcCTau3alus  (OTBEpJEBaHUE),  KUIICHHE,
Terionepeaaya (TerI0NPOBOIHOCTb, KOHBEKIIUSI, U3TyYCHUE); dIECKTpU3aLusl Te,
B3aMMO/ICHCTBUE 3aPSAI0B, IEUCTBUS AICKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHCTBUE MAarHUTOB, JICUCTBUE MATHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsT MHAYKIMSA) 1O ONHMCAHUI0 MX XapaKTepPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PU3UIECKOE SIBJICHUE;

— pacro3HaBaTh IMPOSBICHUE W3YYEHHBIX (DU3UYECKUX SIBICHUU B
OKPYXAaIOIEeM MUPE, B TOM YUCIIe (PU3UIECKUE SBICHHS B IPUPOJIC: TIOBEPXHOCTHOE
HaTSDKEHUE W KanWwUSIpHBIE SIBJICHUS B MPUPOJE, KPUCTALUIBI B MPUPOJE,
uznydenne CoJHIIa, 3aMep3aHre BOJOEMOB, MOPCKHUE Opu3bl, 00pa30BaHHUE POCHI,
TyMmMaHa, WHEs, CHera; JJIEKTPUYECKUE SIBICHUS B arMmocdepe, dSIECKTPUIECTBO
YKUBBIX OPTaHW3MOB; MarHUTHOE TOJe 3eMIIH, Apeid MOIFOCOB, pOIh MArHUTHOTO
noist JUisl KM3HM Ha 3emJle, MOJISIPHOE CHSIHUE, NpH 3TOM I[EPEBOJUTH



MPAKTHUUECKYIO 3a7a4y B y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU
(u3nYECKUX SBJICHUH;

— OIKCHIBaTh U3YYEHHbIE CBOWCTBA TeNl U (PU3UUECKUE SBJICHUS, UCIIONb3YS
¢usznyeckue BEIUYMHBI (TeMmIepaTypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO
TEIUIOTHI, YZENbHAas TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEILIOTA IUIABJICHMS,
ylenabHas TeIuloTa napooOpa3oBaHMs, YyAeNbHAas TEIUIOTa CropaHUsl TOIUIMBA,
KO(QQUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJIAXKHOCTb BO31yXd, DJJIEKTPUYECKUM 3apsll, CHJIAa TOKA, DIJIEKTPUYECKOE
HaIIpsSHKEHUE, CONPOTUBIICHUE ITPOBOJAHUKA, YAEIBHOE CONPOTHBIICHUE BEIIECTBA,
padboTa U MOLIHOCTB IEKTPUUECKOTO TOKA); IIPH ONMHUCAHUH MPABUIBHO TPAKTOBATH
¢u3MYeCKUit  CMBICTT HCIIOJIb3YEMBIX BENUYHMH, OOO3HAYEHUS W  EIUHHIIBI
bu3NYECKUX BEIWYNH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMUMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH TpaUKU M3yUYEHHBIX 3aBUCHMOCTEN
(u3NYECKUX BEJINYMH;

— XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHUS M IPOLECCHI,
VICITOJIb3YsI OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BELIECTBA, MPUHLUII CYNEPIIO3ULMU MOJed (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHus 3apsaa, 3akoH Oma JUis yyacTka Lemnu, 3akoH Jxoyisa—JIeHna, 3akoH
COXPAaHEHHUSl PHEPrUM; MPU ATOM JAaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKECHUE;

— OOBSACHATH (PU3UYECKHE TMPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE U B
KOHTEKCT€ CHUTYyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKHX IIaroB
C onopodl Ha 1-2 W3y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

— pemaTh pacu€THhIC 3aaud B 2-3 JEHCTBUS, HWCIONB3YS 3aKOHBI WU
(dopMyIibl, CBsI3bIBarOLIME (DU3MUECKUE BEJIWYMHBI: HA OCHOBE aHalIM3a YCIOBUS
3aJ1auy 3alliChIBATh KPATKOE YCIOBHE, BBISBIIATH HEAOCTATOK JAHHBIX JJIS pELICHUS
3aJ1a4uM, BEIOWpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE /1715l €€ pEeLIeHUs], TPOBOAUTD
pacuéTel W CpaBHUBATh IOJYYEHHOE 3HauyeHUE (PU3NYECKON BEIUUYUHBI C
W3BECTHBIMH JAHHBIMU;

— pacro3HaBaThb NpPOOJIEMbI, KOTOPbIE MOYKHO PEHIUTh MpU [OMOIIU
(Gu3NYeCKuX  METOAOB; MHCIOJb3YsS ONUCAaHUE MCCIEAOBAaHUS, BBIIEATh
IIPOBEPSAEMOE TPEAIIOIOKEHNE, OLECHUBATh IPABWIBHOCTh INMOPSAJKA MPOBEACHUS
WCCIIEIOBAHMUS], 1€JIaTh BBIBOJBIL;

— TMPOBOJAUTH ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SABJICHUA WIH
(bu3nUecKkux CBOMCTB Ten (KamWUISIPHbIE SBJICHMS, 3aBUCUMOCTb JIABJICHHS
BO3/lyxa OT ero oObéMa, Temmeparypbl; CKOPOCTU mporecca
OCTBIBaHUS/HArPEBaHUS MNPHU HU3JIYYECHUU OT IIBETAa M3TydaroIei/orIomaronei
MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPhl )KUJIKOCTH U IJIOIIAIN
€€ MOBEPXHOCTH; 3JIEKTPU3ALMS TEJ M B3aUMOJECHUCTBUE AIEKTPUUECKUX 3aPs/I0B;
B3aUMOJICUCTBUE TIIOCTOSIHHBIX MAarHUTOB, BH3yaJ3alUsi MAarHUTHBIX MOJIEH
NOCTOSIHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOIO IOJII HAa IPOBOJHUK C TOKOM,
CBOMCTBA D3JEKTPOMAarHUTa, CBOMCTBA 3JEKTPOJABHUIATENS IIOCTOSIHHOTO TOKA):
dbopMynupoBaTh NIpOBEpsieMble MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY U3



IPEJIOKEHHOTO 00OPYJIOBaHMS, OIUCHIBATH XOJA OMNbITa U (OPMYIUPOBATH
BBIBOJIBL;

—  BBINOJHATH MPSMbIE U3MEPEHHS  TEMIIEpaTypbl, OTHOCUTEIHHOU
BJIQYKHOCTH BO3/lyXa, CUJIbI TOKA, HANPSDKEHHUs] C MCIIOJIb30BAHMEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3UYECKUX BEIIMYWH; CPABHUBATH PE3YIbTAThl H3MEPEHUN
C yuéTOoM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH;

— MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OAHOU (DM3HUECKON BETUUYUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOIAAM TMOMEPEYHOr0 CEYECHHS M YIEIbHOTO
CONMPOTHUBJIEHUS BEIIECTBA MPOBOJIHMKA; CHUJIBI TOKA, MIYIIEr0 Yepe3 MPOBOJHUK,
OT HampsDKEHWsT Ha MPOBOJHHUKE; MCCIEIOBAaHUE MOCIEAOBATEIBHOIO U
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHMKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOMpaTh YCTaHOBKY W BBIIIOJIHATh MU3MEPEHUS, CIIEIys MPEJIOKEHHOMY ILUIaHY,
(buKCUpOBaTh Pe3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE TAOJIUI] U IpaUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

— TMPOBOJUTh KOCBEHHbIE H3MEpPEHMsI (PU3NUECKUX BEIMUYMH (yAesibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJHE€Aysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIYHCIATH 3HAYCHHE
BEJIMYMHBI,

— co0JIr01aTh MPaBUJIa TEXHUKH 0€30MACHOCTH NP paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

— XapaKTepHU30BaTh MPUHUUIIBI JCHCTBUS H3YyYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX ONUcaHus (B TOM YHCIE: CHUCTEMA
OTOIUIEHUSI JIOMOB, THIPOMETp, IapoBas TypOHMHA, amMIEepMETp, BOJBTMETD,
CUETUMK  DJIEKTPUYECKOM  DSHEPruM,  DJIEKTPOOCBETUTENbHbIE  MPHUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPH! (IPUMEPHI), ITEKTPUUYECKUE MPETOXPAHUTENH;
AJIEKTPOMArHUT, 3JIEKTPOABUTATENIb ITOCTOSHHOIO TOKA), UCHOJb3Ys 3HAHUSA O
CBOMCTBaxX (PM3NUECKUX SBJIICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacrno3HaBaThb NPOCTbIE TEXHUYECKHE YCTPOMCTBA W W3MEPUTEIIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (GKUIKOCTHBIA TEpPMOMETD,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JIBUrareilb BHYTPEHHETO  CrOpaHus,
AIIEKTPOCKOI, ~ PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUUYECKMX  Lened ¢
MOCJIEIOBATENbHBIM W NapaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAUEHHUS 3JIEMEHTOB JIEKTPUUECKHUX LIETEH;

— IPUBOJUTH IPUMEPHI/HAXOIUTh UH(OPMAIIUIO O TPUMEPAX MPAKTUUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHMI B MOBCEAHEBHOM XU3HM Il oOecreyeHus
0e3omacHOCTU MpU OOpalieHuu ¢ TpudOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsI 370pPOBbS U COOJIIOIEHUSI HOPM HKOJOTMYECKOTO MOBEACHUS B
OKpYKaroLIEN Cpeie;

— OCYILECTBIATh MOUCK HH(MOpMaUUU (U3NYECKOTO COACpXKaHUS B CETU
WHTEepHET, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHHUS JONOJHUTEIBHBIX
UCTOYHUKOB BBIJIEISATh MH(OPMALIMIO, KOTOpas SBISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;

— UCMOJb30BaTh MPH BBINOJHEHUN YU4E€OHBIX 33JaHUI Hay4YHO-TIOMYJISPHYIO



auTepaTypy (U3MUECKOTO COAEpKaHMs, CIPaBOYHBIE MaTepHalbl, PECYpPChl CETU
WnuTepHer; Bianerp NpUéMaMyU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOI CUCTEMBI B IPYTYI0;

— CO03/1aBaTb COOCTBEHHbIE NUCBMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHMS,
000011as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHUs, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3yJIbTaThl  IPOEKTHOM  Win
UCCJIENOBATEIBCKOW  JEATEIBbHOCTH; IIPU OTOM TIPaMOTHO  HCIOJIb30BaTh
W3YYCHHBI MOHATUWHBIN ammapaT Kypca (M3HMKH, COMPOBOXAATH BBICTYIICHUE
MPE3CHTAIUEN;

— TIpU BBINOJIHEHUN YYE€OHBIX IPOEKTOB M HCCIEAOBAHUN (PU3UUECKUX
IPOLIECCOB  pacHpenesiATh O0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C
NOCTABJICHHBIMHA 33Ja4aMH, CJIEIWTh 34 BBINOJIHEHUEM IUIaHA JACHCTBUU U
KOPpPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
I'PYIIIBI; BEICTPaUBaTh KOMMYHUKATHUBHOE B3aUMOJEHCTBUE, ITPOSIBIISISI TOTOBHOCTh
paspemarb KOHQIUKTHI.

9 kiace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpaXkaThb
c(OpMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

— HCIOJb30BAaTh IOHATHA: CHUCTEMA OTCYETA, MaTepUaJbHAs TOYKA,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, Aepopmanus (ynpyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Ku; LEHTP TSHKECTH; a0COIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOTO
TeJda, pPaBHOBECHE, MEXaHWYECKHE KOJIEOAHUS M BOJHBI, 3BYK, HH(PA3ByK U
yIIBTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATIBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W MOMJIONIEHUS; albda-,
OeTan raMMa-U3JIy4eHUs], U30TOIIbI, SII€pHAs SHEPTETHUKA;

— pa3nuyarh SABIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MajJeHHE
TE€J, PABHOMEPHOE JABUKEHUE I10 OKPYKHOCTH, B3aUMOJEHCTBHE TEJl, PEAKTHUBHOE
JBUKEHHE, KojeOaTeIbHOE IBH)KEHUE (3aTyXaloIIMe U BEIHYXACHHbBIE KOJIeOaHus),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHME  3BYyKa, MPAMOJMHENHOE
pacupoCTpaHEHUE, OTPAXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHWE  CBETa, pasjio)KeHHe Oeroro CcBeTa B CIEKTP M CIOKEHHUE
CHEKTpalbHBIX IBETOB, JUCHEPCHSI CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHENYATOrO CIEKTPA U3IYUEHHS) IO ONMMCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OMBITOB, ICMOHCTPUPYIOLIUX JAHHOE (PU3NUECKOE SIBJICHUE;

— pacro3HaBaTh NPOSABICHHE W3YYEHHBIX (U3UYECKUX SBICHUI B
OKpYXaroleM MUpe (B TOM yucie (U3MYEeCKue SBJICHHUS B MPUPOJE: NPHIUBBI U
OTIIUBBI, ABMKeHUE TIaHeT COMHEYHOM CHUCTEMBbI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUecKoe
JeiCTBUE BUAUMOIO, YIbTPa(pUOJETOBOIO U PEHTTCHOBCKOTO H3IIyYEHUH;
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAJIOB; JEHCTBHUE DPAJIMOAKTHBHBIX H3JIyYEHHI Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,



BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKUA (U3UYECKUX SBIICHUMH;

— OIMCHIBATh W3YYEHHbIE CBOWCTBA TN U (PU3NUYECKUE SIBICHMSI, UCIOJIb3YS
¢uznueckue BEJIWYMHBI (CPEAHSAsIT W MIHOBEHHass CKOpOCTb Tejla IpH
HEPAaBHOMEPHOM JIBUJKEHUU, YCKOPEHUE, MEepEeMEIIeHNE, MMyTh, YIJIOBas CKOPOCTb,
CHUJIa TPEHUs1, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOIO TIa/IEHNs, BEC
T€Na, HUMITYJbC Tela, WUMIIYJIbC CHJIbl, MEXaHUuYeckas pabdoTa MU MOIIHOCTb,
NOTEHUUANbHASL DHEPIrUs Tena, MOAHATOTO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAIbHASL SHEPIHsl CXATOW MPYXUHBI, KUHETUYECKAash SHEpPrusi, IOJIHAA
MEXaHUY€eCKasl SHEPrus, NEPUOJ U 4acToTa KOJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTellb IMPEJIOMJIEHUS CPENbl); MpU
ONKCAaHUU TPABUJIBHO TPAKTOBATh (PM3MUYECKUN CMBICT HCIOIB3yEMbIX BEJIHYMH,
00O3HAUYeHUS U COUHUIBI (QU3MYECKUX BEJIMYMH, HAXOOUTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAaHHYIO (PM3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYUHAMH, CTPOUTH
rpaKy U3y4E€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH;

— XapaKTepu30BaThb CBOWCTBA TeJ, (DU3MUECKHE SIBJICHHUS W IPOLECCHI,
UCIOJIB3YS 3aKOH COXPAHEHHUS PHEPIUH, 3aKOH BCEMUPHOIO TSATOTEHMS, NPUHIIUII
CYIEPIO3ULIMU CUJI, TPUHIUI OTHOCUTENbHOCTH ["anmmiies, 3akonbl HbroTOHA, 3aK0OH
COXPAaHEHHUS HMIIYJIbCA, 3aKOHbl OTPAKEHUS W IIPEJIOMJICHUS CBETa, 3aKOHbI
COXpaHEHUs 3aps0BOI0 M MACCOBOIO YMCEJ MPHU SAEPHBIX PEAKLUUSX; IPH ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATH €r0 MAaTeMaTUYECKOE
BBIPAKEHHUE;

— OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCT€ CHUTYyallud MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHUX IIaroB
C omopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHX SBICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

— pemath pacu€THbE 3a7a4yd (OMUparonIuMecs Ha Ccuctemy u3 2-3
YpaBHEHHUI), HCNONb3ys] 3aKOHBl M (QOpMyJbl, CBA3bIBaIOIIKME (PU3HUECKHE
BEJIMUYMHBI: HA OCHOBE aHajM3a yCJIOBHUS 3aJlayM 3allUChIBaTh KPaTKOE YCIIOBUE,
BBISIBJISITH HEAOCTAIONIME WJIM M30BITOUHBIE JaHHbIE, BbIOMpaThb 3aKOHBI U
bopMyIibl, HEOOXOAMMBIE [UIsl PELICHUs, MPOBOAUTH pacdy€Tbl W OLCHUBAThH
PEATMCTUYHOCTD MOTYYEHHOIO 3HaYCHUS PU3NYECKOW BEIMUYUHBL

— pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOYKHO PEHIUTh MpU [OMOIIU
(Gu3MYEeCKUX  METOJIOB; MCHOJb3ysl  OINHUCAHWE  MCCIECOBAaHUSA, BBIICIAThH
IIPOBEPSAEMOE TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPAJKA MPOBEACHUS
WCCJIEIOBAHUS, J1€N1aTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOMIOAECHUN U
OTIBITOB;

— TMPOBOJAMUTH OMBITHI MO HAOMIOJAEHUIO (U3UYECKUX SABJICHUA WIH
bu3nueckux CBOMCTB Tell (M3ydye€HHE BTOpOro 3akoHa HbpIOTOHA, 3akoHa
COXPaHEHUs SHEPTUU; 3aBUCUMOCTh NIEprUoia  KosieOaHUi Npy>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/bl MajbIX
KoJie0aHul; IPSIMOJIMHEMHOE pPACIpOCTpaHEHHE CBETa, pa3joKeHue Oenoro
CBETa B CIEKTP; U3yUYECHHE CBOMCTB M300pa)K€HMs B MJIOCKOM 3€pKajieé U CBOMICTB
n300pakeHuss IpeaMeTra B coOMparoIieil JMH3e; HAONIOACHUE CIUIOMIHBIX U
JUHEHYaThIX CIEKTPOB H3IY4YEHHs): CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY W3



U30BITOYHOTO HaOOpa 000pPYAOBaHUS; OMUCHIBATH XOJ OIBITA U €r0 Pe3yJbTaThl,
bopMyIMpoBaTh BHIBOABL;

— MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUM, ONpPEACIIss
CpellHee 3HaueHue H3MepsieMON BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpAroIIei
JIMH3BI); 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHUS/U3MEPUTEIILHOTO TPUOOpa;

— TPOBOAUTH HCCIEJOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEJIIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IMpHU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadajdbHOW CKOPOCTH; MepHoAa KoJeOaHui
MaTEeMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTJIa OTPaKCHUS CBETa
OT yrija TMTaJeHUs © YIJia TPeJOMJICHUS OT yIJia MaJACHUS): IUIaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH  (PU3MUECKMX BEIMYMH C y4€TOM  3aJaHHOMN
NOTPEIIHOCTH HM3MEpPeHH B BHAE TaOMMI] W TpaduKOB, MeNaTh BBIBOJBI IIO
pe3ynbTaTaM HUCCIeI0BaHuUS;

— TPOBOJAUTH KOCBEHHbIE H3MEpeHUs (U3UUYECKUX BEIMYMH (CpEIHss
CKOpPOCTb M YCKOpPEHHE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOpPEHHE
CBOOOJHOTO TMAJACHUS, IKECTKOCTb MPYKUHBI, KO3)PUIHMEHT TpPEHUS
CKOJIBKCHHS, MexXaHu4ecKas paboTa ¥ MOIIHOCTb, YacTOTa M TEpPUOJ]
KOJeOaHUl  MaTEeMaTHYECKOTO W MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia
coOuparolel JTUH3bI, PaMOaKTUBHBIN (DOH): TUIAHHUPOBATH U3MEPEHUS; COOUPAThH
IKCMIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUSI, CIACIYS MPEIOKESHHON
WHCTPYKIIMH; BBIYHCIATH 3HAUCHUE BEJIMYMHBI W aHAIM3WPOBATH IMOJYYCHHBIC
pe3yIbTaThI;

— co0JIr01aTh MPaBHUJIa TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
o0opy1I0BaHUEM;

— pa3nu4aTh OCHOBHBIE MPHU3HAKA HW3YYCHHBIX (DU3HUECKUX MOJIEICH:
MaTepHuaibHas TOYKa, a0COIOTHO TBEPIOE TETO, TOUCUHBI UCTOYHUK CBETA, JyY,
TOHKas JINH34, IJITaHETapHAasi MOJIEh aTOMa, HyKJIOHHAs MOJIeTTh aTOMHOTO SJIpa;

— XapakKTepu30BaTh MPUHIUIBI JEHCTBUA W3YYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHUs (B TOM 4YHCIIE: CIIUIOMETP,
JATYMKY TOJI0KEHUS, PACCTOSTHUS U YCKOPEHUS, paKeTa, dX0JIOT, OYKH, TIEPUCKOTI,
¢oToanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (U3MYECKUX SBJICHUA U
He00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

— HCIIOJBh30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3yUYCHHBIX TEXHUUYCCKUX
YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX TPOIECCOB TpHU
pelieHny y4eOHO-MPAaKTUYECKUX 3a/ad; ONTHYECKHE CXEMbI JUIsi MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKaJie U COOMparoIe TNH3E;

— TPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OOPMAITHIO O IPUMEPAX MPAKTHICCKOTO
WCIIOJI30BaHUSI (DHU3UYECKUX 3HAHWKN B MOBCEIHEBHOM KU3HH JJIsi 00ecreueHus
Oe3omacHOCTH TpU OOpaIeHuu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPaHEHHUsl 370POBbS U COOJIOACHHUS HOPM SKOJOIMYECKOro MOBEIEHUS B
OKpYKaroLIEN Cpeie;

— OCYILECTBIATh MOUCK HH(OpMaUUU (U3NYECKOTO COACpPXKaHUS B CETH
HNuTepHeT, caMOCTOSTENbHO (GOpMyIHUpysl TMOWUCKOBBIA 3ampoc, HaXOAUTh IYyTH



OTpeieNeHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MHQOpMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHUU U TONOJHUTENBHBIX UCTOYHUKOB;

— UCIOJIb30BaTh MPU BBIIOJIHEHUN YYEOHBIX 33JaHUIl Hay4YHO-TIONYJISPHYIO
auTepaTypy (U3MUYECKOTO COAEpKaHMs, CIPaBOYHBIE MaTEpHalibl, PECYpChl CETU
WnTepHer; Bianerp npuéMaMyu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJTHOM 3HAKOBOI CUCTEMBI B IPYTYI0;

— C03/1aBaTb COOCTBEHHBIE MHMCBMEHHBIE U YCTHBIE COOOLIEHMS] Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHUs, MyOIUIHO
IPECTaBISATh PE3yIbTaThl MPOCKTHOW WM HCCIEIOBATEIbCKONW NEATEeIbHOCTH;
IIPY 3TOM I'PaMOTHO MCIOJIB30BAaTh N3YYEHHBIA NOHATUMHBIN anmapaTr U3y4aecMoro
pa3nena (U3NKM UM CONPOBOXAATh BBICTYIUICHHE MPE3CHTAIUeil ¢ yuéTom
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.
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