MyHununaibHoe 00111e00pa3oBaTeIbHOE YUPEKACHHUE
"Cpenusis 001eoopa3oBaTebHas MIKOJIA
C yriIyOJICHHBIM U3Y4Y€HUEM OTACNIbHBIX MpeameToB No 8"

COI'JTACOBAHO [TPUHIATO YTBEPXJIEHO
3aMEeCTUTENb TUPEKTOPA Ha 3aceaHuu JlupexTop o -
[lemarornueckoro coBeTa }O?m . e

ButanbesHa

[Narta: 2024.09.10
B VTanbeBHa 08:41:25 +03'00'

7V, H.I1. Kpsikca  IIpotokoi ot 30 aseycma
‘ [Tpuka3 ot 30.08.2024 Ne 01-06/244

29 aseycma 2024 . 2024 1. Ne 1

PABOYASA ITPOT'PAMMA

y4eOHOoro npeamera «@Pusuka»
TU1st oOyJaronuxcs /-9 Kiaccon

(AZJAHITUPOBAHHAA OCHOBHAA OBINEOBPA3ZOBATEJ/IBHASA

IHPOI'PAMMA OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA
JJIAA OBYYAIOIIIUXCA C 311P)

Bounorna, 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MpejiaraeT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI IO YI€OHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

U HAay4YHO OOBSICHATH SABJICHUA,
U OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAaYYHOI'O UCCJICOOBAHUS,;
U HHTCPIIPCTUPOBATH JAHHBIC 1 UCITIOJIb30BATh HAYUYHBIC JJOKA3aTCIILCTBA

JUIS1 TIOJTYYEHHUSI BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeIbHBIX OpraHuzanusx Poccuiickoit ®Denepanuu, peaau3yoIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).

Henan nzyyenus Gpuankm:

e IPUOOpPETEHUE UHTEpPeca M CTPEMJICHUS OOydYalomIMXcs K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPECTABICHUNA O HAYYHOM METOJIe MO3HaHMUA U (HOPMHUPOBAHKE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE MPEACTABICHUA O pOJM (PU3MKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oynyuien
npo(eCCUOHANIBHON  J1€ATEIbHOCTH, CBSI3aHHOM C (U3HKON, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TETIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSIX;

o IPUOOpPETEHNE YMEHUHN OMNUCHIBATH U OOBACHATH (PUBMUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

¢ OCBOGHHE METOJOB pELIEHUS MPOCTEHUIINX PpacUETHBIX 3amad ¢
UCITOJIb30BAaHUEM puznyeckux MOJEJIEH, TBOPYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUI HaOJ0aTh MPUPOJHBIE SIBJICHUS U BBINOJHATH OMBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ WHPOpMaNHEH (U3HUIECKOTO COAEpKAHUS,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3MKHM, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMALIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaabHON eSITEIHHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Pabouast mporpamMma y4eOHOTO TIpeIMeTa pean3yeTcsl sl 00yJaroIIruXcs
Mo aJanTUPOBAHHOW OCHOBHOW 0011e00pa3oBaTeILHON MpOrpaMMe OCHOBHOTO
o0miero o0pa3oBaHUS M JIeTEH C 3aJep>KKOM IMCUXUYECKOro pPa3BUTHUS (IS
oOyuaromuxcs ¢ 3I1P B MHKIIIO3UBHBIX Kjlaccax).

Oco0eHHOCTBIO peanu3aluu paboyeil mporpamMmbl  y4eOHOrO MpeaMeTa
«®Duzukay g odyqaromuxcs ¢ 3[1P sBnsercs:



1. KoppekiunoHHo-pa3BUBarOIIM XapakTep oOy4eHHUs, YTO BBIPAXKAEeTCs B
BBIJICJICHUH  CYIIECTBEHHBIX  IPU3HAKOB  HW3Y4YaeMbIX  fBJIICHUH  (yMEHHUE
aHAJIM3UPOBaTh, BBIACIATH TIJIABHOE B MaTepualie); Onope Ha OObEKTUBHbBIC
BHYTPEHHHE CBSI3M, COJIEpKAaHUE M3ydyaeMoro Marepuana (B pamMKax IpeaMera u
HECKOJIbKUX TMPEIMETOB); COOJIOJICHUA B ONpelesieHue 00bEéMa Hu3y4aemoro
Marepuana, MPUHIMUIOB  HEOOXOJMMOCTH U JOCTAaTOYHOCTH;  YYeTe
WHIUBUYAIbHBIX OCOOEHHOCTE peOeHka, TO €CTh O00ecneueHHe JMYHOCTHO-
OPUEHTHPOBAHHOTO OOYYEHHUS; MPAKTUKO-OPUEHTHUPOBAHHOW HAMpPaBICHHOCTH
yu4eOHOro  TMpolecca; CBSI3M  NPEIAMETHOTO  COAEPXKAHUA € YKU3HBIO;
POEKTUPOBAHUN KU3HEHHBIX KOMMETCHIMN OOYyYarolerocs; BKIIOYEHHH BCETO
KJlacca B COBMECTHYIO JAESITEIbHOCTh MO OKA3aHUIO MOMOIIU JIPYT IPYTY;
NPUBJICYCHUH JOTOJHUTEIBHBIX PpPEcypcoB (crenuaibHas HWHIWBUIyaJbHas
MOMOII[b, 00CTAHOBKA, 000pYAOBaHKE, IPYTHE BCIOMOTATEIbHBIE CPEICTBA).

2. VYBennueHne BpEMEHHM, IUIAHHUPYEMOIO HA  IOBTOPEHHE U
MPONEACBTUUECKYI0 padOTy € Yy4ETOM OCOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH
nerent ¢ 3I1P.

3. IlpoekTupoBaHue Hapsy C OCHOBHBIMU 00pa30BaTElIbHBIMU 3aJladyaMu
WHIUBUyalIbHBIX 00pa30BaTeNIbHBIX 3a1a4 Ji1s aereit ¢ 3I1P.

4. Ucnonb30BaHre NpUEMOB KOPPEKLIMOHHON MIEIarOTUKU Ha YpOKax:

- HarJIAJIHbIE ONOPHI B 00YYEHUH; AITOPUTMBI, CXEMBbI, II1A0JIOHBL;

- modTanHoe (OPMUPOBAHUE YMCTBEHHBIX JICHCTBHIA;

- oleperkarolee KOHCYJIbTUPOBAHUE M0 TPYIHBIM TEMaM;

- 0e3yClIOBHOE MPUHATHE 00YyYarolerocs, MTHOPUPOBAHUE HEKOTOPHIX
HETaTUBHBIX MTOCTYIIKOB,;

- obOecrieueHrne oOydarIieMycsi ycmexa B JOCTYIHBIX €My BHaX
JESITEIbHOCTH.

5. Omnpenenenne XapakTepHBIX Al y4eOHOro Kypca ¢GopM OpraHu3aluu
NESATENIbHOCTH y4Yalluxcsd ¢ Y4ETOM OpraHM3alii  B3aUMOJCHCTBUS JI€TEH:
rpynmoBasi, TMapHas, WHIWBHIyaJbHAs; TPOEKTHAs, WIrpoBasi JEATEIbHOCTD;
CaMOCTOSITeNIbHAs,, COBMECTHAS A€ATEIbHOCTb.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipeasaraemelii B mporpaMmMe o (pu3Mke nepedeHb JadbopaTopHbIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa Mo (pusuke.



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeaMUMHBL. M3Mmepenue Qu3nueckux BenuyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE FMIOTE3, OOBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuM. 3aKOH HHEpPUUHU. B3auMopaeicTBHe Tell Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosl. TpeHue B MpUpoJe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue CuJji, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTENH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHIKOCTH OT TIIyOWHBL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUS ra3a OT TEMIEPaTypPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITECCHEHHOU JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHye 0JTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXEHUM MOJIEKYJIAPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONEpEAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneit KIIJ[ temmoBoro aBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
Habnronenue TenioBoro paciiupeHus Teil.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BBIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnmoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSHHS MEXK]Y TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUYecKoi 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl NOJIYYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHurT.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAUM MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIESKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKM C TOKOM M MAarHhTa OT CWJIbl TOKAa W HaNpaBJCHUsS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBH>KeHUEe. HepaBHOMEpHOE NpsIMONMHENHOE JIBMKeHUE. CpelHsIs 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAs YHEPTUS Teja, MOJHATOr0 HaJ
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHKEHHS OJIHOIO M TOr0O e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKuX SIBICHHUM, MPOUCXOIAIINX B CHCTEME OTCUETA
«Temexxxka» 1pu €€ PAaBHOMEDHOM M  YCKOPEHHOM JBHKCHUH
OTHOCHUTEJIbHO KaOnHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKECHUH.

Ilepenaya uMmIrysabca py B3aMMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpyckKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnpocTpanenre npoaoiabHbIX U MONEPEUYHbIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHU NMPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOlCTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenue csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpPOCKOIA U TeJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrolIeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIIEKTPBI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BOoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBanue TpPEeKOB: U3MEPEHME DHEPrMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca (PU3UKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIeunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS II0Jy4YEHHBbIE 3HAHWs, pelarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWU pAacloO3HaBaTh W HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI 0E€30MacHOr0 IOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPodeCcChii, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJIO00ATLHOIO XapakTepa KOJOTHYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTA YEPE3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC yUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



eBBISIBJISITh W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(sIBIICHHUIA);

e YCTAHABIIMBATh CYIICCTBCHHBIA TPU3HAK KIaCCU(UKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHUSIM;

¢ BBISIBJISITh TIPUIUHHO--CJICACTBEHHBIC CBS3W TPU HU3YYCHUU (PU3MUECKHUX
SABJICHUM W TIPOILECCOB, NI€NaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX H
WHAYKTUBHBIX  YMO3aKJIIOUECHUM, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3SIX
(bu3HUEeCKNX BEJINYUH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIBKMX BAapUAHTOB PEILLIEHUs, BEIOOP HAMOOJEe MOIXOIAIIErO C
y4€TOM CaMOCTOSITEIIbHO BBIJICICHHBIX KPUTEPHUEB).
ba3oBble ucciaeaoBarebCKue 1eCTBUA:

e ICII0JIb30BATh BOMPOCHI KaK UCCIIE0BATEILCKUI HHCTPYMEHT MMO3HAHUS,

e IPOBOJIMTH 10 CAMOCTOATENIBHO COCTABJIEHHOMY ILJIAHY OIBIT, HECIOKHBIN

(bU3UYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3HUUECKOTO SBICHUS;
eOLICHMBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

e CAMOCTOSITENLHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO Pe3yJbTaTam
MPOBENEHHOTO HAOMIOAEHUS, ONbITA, UCCIIEIOBAHNUS;

« IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEIATNOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

o IPUMECHSTHh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU MOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEITIOKEHHON yaeOHOH (hHU3NIeCKOit
3a/1a4u;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  TpeACTaBIICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH PEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoi 1 nX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

eB XOJI¢ OOCYXJEHHUsI y4eOHOro Marepualia, pe3yJbTaToOB JIa0opaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbl H
BBICKA3bIBaTh WJIEW, HAllCJICHHbIE Ha pEIICHWE 3aJaud W MOJJIepKaHue
0J1aroKeIaTeIbHOCTH OOIICHUS,



e COIIOCTABJISATh CBOU CYXIEHUS C CYKIECHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

e IOHUMATh U HMCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

e IPUHUMATD 1IEJI1 COBMECTHON JIE€ATENbHOCTH, OPIraHU30BbIBAThH JEHCTBUS 1O
e€ MOCTWKEHUIO: paclpelesiaTh poJid, OOCYXAaThb IMPOLECCHl M PEe3yNbTaTh
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

¢ BBIIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO Pe3yJibTara Io
CBOEMY HAIpaBJICHUI0 M KOOPAUHUPYS CBOM JEUCTBHS C JPYrUMHU YJI€HAMHU
KOMaH/Ibl;

e OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOATEIBbHO CPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U yU€OHBIX CUTYAIUAX, TPEOYIOIINX JJIs
pereHns GU3NIecKuX 3HaHWM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUIM
(MHAMBUyATbHOE, IPUHSATHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUN TPyNoi);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauul WU
IUIAHA UCCIIEJOBaHUS C YYETOM HMEIOIIMXCS pEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e I€TIATh BBIOOP U OpaTh OTBETCTBEHHOCTh 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

e 1aBaTh a/ICKBATHYIO OLICHKY CUTYallUU U MIpeAJiaraTh MiaH €€ U3MEHEHUSs;

¢ OOBSICHATh  TPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUS)  pe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(bu3MUecKoro MccleoBaHUsl WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYToro;

e PY3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NUECKUX 3a7a4 Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 KJjacce MNpeaMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

. UCIIOJB30BaTh TMOHATUS: (UBUYECKHE U XUMHUYECKHUE SIBICHUA,
HaOIIOICHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CANHUIIBI (DU3UIECKUX BEIIMUYHH,
aToM, MOJIeKyJla, arperaTHble COCTOSIHHMS BeliecTBa (TBEpAOE, >KUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAEKTOPHSI, paBHOJCHCTBYOIIas cuia, nedopmarus (ynpyras,
IUTACTUYECKast), HEBECOMOCTb, COOOIIAIOIITNECS COCY/IbI;

. paznmuyath sABieHHS (AU(PQy3usa, TEIIOBOE JBWKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [BM)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aAKPEIJIEHHON OChIO BpalCHUS,
nepejaya JaBJICHUS TBEPABIMU TeJIaMH, XUJKOCTSIMU M Ta3aMmH, aTMoc(epHoe
JIaBJICHUE, TUIABaHUE TEJl, TPEBPAICHUS MEXAaHUYECKOW SHEPTUH) IO ONMKUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIMBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
bu3nUecKoe SBICHHUE,

. pacro3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3HUECKUX SIBICHUNA B
OKpY’)KaloleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBUKEHHS C PA3IUYHBIMUA CKOPOCTSIMH B KMBOM M HEXHBOU MPUPOJIE, NEHUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBICHUS HA KUBOUN
OpraHu3M, IJIJaBaHWE pPBIO, pbIYard B TeJi€ 4YEIOBEKa, MPH 3TOM IMEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHHUI;

. OMUCHIBATh HW3YYEHHbIC CBOWCTBA TeJl M (PU3MUECKUE SIBJICHUS,
UCIIONB3Ys (pU3MUecKrue BEIWYUHBI (Macca, 00BEM, TJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YNPYTOCTH, CUJIA TSHKECTH, BEC Tela,
CWJIa TPEeHUs, aBjieHue (TBEPIIOTO Tela, )KUJIKOCTH, T'a3a), BHITAJIKMBAIOIIAS CUJIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHUJIbI, KOA()PUIIUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKast ¥ TTOTCHITMAIbHAsI DHEPT s ), IPU
OMMHMCAHUH TIPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEINYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (DU3UUYECKYI0 BEJIUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

. XapaKTEepPU30BaTh CBOWCTBA Tell, (PU3WUYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecusi pblyara (0OJ0ka), «30510TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;



. OOBSCHATHh (PU3UYECKUE SBIICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM
YUCII€ W B KOHTEKCTE CHUTyallMid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE wu3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MYECKUX SBIICHUMH,
bu3MYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemars pacy€THbe 3aJadyd B 1—2 NIEUCTBHS, WCMOJIb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3UUYCCKHE BEIIMYMHBI: Ha OCHOBE aHAIHM3a YCJIOBHS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, IMOJCTABIATh (PU3UYECKUE BEITUYHHBI B
dbopMysIbl U TPOBOJIUTEH PACUYEThl, HAXOAUTh CHPABOYHBIE JaHHBIC, HEOOXOIUMBIE
JUISL pelieHusl 3a7ad, OILIEHMBATh PEATUCTUYHOCTh TOJYYEHHOM (PU3MUeCKOn
BEJINYUHBI;

. pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
bu3MYEeCKUX METOJIOB, B OIMCAHUM MCCIEIOBAHUS BBIIEISATh MPOBEPSIEMOE
npeanosjoxkenue (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3yabTaT, HaXOAUTh OIMKOKHU B XOJI€ OIbITA, JeaTh BHIBOJIBI MO €T0 pE3yJibTaTaM;

. MPOBOJAUTL OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBJICHUU WU
bu3nYecKuX CBOMCTB Tei: (OpMYJIHUPOBATh MPOBEPSEMBIC MPEANOIOKECHHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000PY/I0BaHHS, 3aKCHIBATH XOJ1 OMbITA U
(bopMyIMpPOBaTH BHIBO/IBI,

. BBITIOJTHATH MPSMbIC U3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MAacChl Tela,
o0b€Ma, CHJIBI M TeMIepaTypbl C HCIOJb30BAHMEM AaHAJOTOBBIX U IU(PPOBBIX
puOOPOB, 3aMHUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM 3aJaHHONU abCOIIOTHOM
IIOrPETHOCTHA U3MEPEHUN;

. MPOBOJUTh  HCCIIEIOBAHWE  3aBUCHUMOCTH  OJHOM  (pusmyeckoi
BEJIMYMHBI OT JAPYTOM C MUCMOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH MTyTH
PAaBHOMEPHO JIBHXKYILIETOCS Tejla OT BPEMEHHU JBIKCHHUS TeJa, CUJIbI TPEHUs
CKOJIRKEHHS OT Beca Teja, KadecTBa OOpabOTKH TIOBEPXHOCTEH Tel W
HE3aBUCHUMOCTH CHWJIbl TPEHHS OT IUIOIAAU CONPUKOCHOBEHUSI TEJ, CHJIbI
YOPYrOCTH OT YJUIMHEHUSI TIPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT OO0BEMA
MOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTH Teja, OT TJyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUS
T€J, YCJIOBHM paBHOBECHs] pbhluara M OJIOKOB), y4acTBOBaTh B IUIAHHMPOBAHUU
y4e0HOTO MCCIIeIOBaHUs, COOMpPATh YCTAHOBKY U BBIMOJTHATH U3MEPEHUS, CICHys
MPEIOKEHHOMY TUIaHy, (PUKCUpOBAaTh Pe3yJabTaThl IMOIYYEHHOW 3aBUCUMOCTHU
(GbU3NYECKUX BEIMYMH B BHUJE MNPEIJIOKEHHBIX TaOmull U rpadukoB, 1aeiaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS,

. MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIMYHUH (TIJIOTHOCTh
BEILIECTBA JKUJKOCTH M TBEPJOrO Tejia, CUJIa TPEHUSI CKOJbXKEHHS, JaBJICHUE
BO3/1yXa, BBITAIKMBAIOLIAs CUia, JCHUCTBYIOIIAs Ha IOrPYKEHHOE B KUIKOCTH



TENO, KOI(PPHUIMEHT TOJIE3HOTO JAEMCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys
NPEMIOKEHHOW  WHCTPYKUMHU: TpPU  BBIIOJHEHUH H3MEPEHHM  coOupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY Y BBIYMCIIATH 3HAYEHUE UCKOMOW BEJIMYMHBI,

. coOMOMaTh TpaBWJa TEXHUKH OE30MacHOCTH TMpH padore C
Ja00paTOPHBIM 000PYTI0BaHUEM;
. yKa3blBaTh MPUHIUIBI  JCUCTBUS NPUOOPOB M TEXHUUYECKHUX

YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAONIUECS COCYAbI, OapoMeETp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

. XapaKkTepU30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOI HA MX ONMHUCAHUSA (B TOM YUCIE: MOJIIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI MpPEecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBON HAcOC, apeoMETp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3UMYECKUX
SIBJICHUHN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(OpPMALMIO O HpUMeEpax)
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HM IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
IIOBEJCHUS B OKPY’KAIOIIEH Cpeae;

. OCYILECTBISATh OTOOpP HUCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPAaBHEHMS Pa3IMYHBIX MCTOYHUKOB BBIACISATH MH(OPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

. UCIOJIb30BaTh IPH BBHINOJHEHUMM YYEOHBIX 3aJaHMi Hay4dHO--
HOMYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CIpPaBOYHbIE MaTepuabl,
pecypcbl cetu WHTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHUCbMEHHBIE U YCTHBIE COOOIICHMUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJMYHO JeNlaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCJIEIOBAHUM, TPU ITOM TPaMOTHO MCIOJIb30BATh H3YYECHHBIA NOHATUUHBINA
anmnapar Kypca (GU3MKd, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINECH;

. IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN pacipeeisTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3a7lauaMu, CIECIUTH 3a
BBINIOJIHEHUEM TUIaHa JCHCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B
NEeATEIbHOCTh TPYMIbl, BBICTPAMBATH KOMMYHUKATHUBHOE B3aUMOJICHCTBUE,
YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:



. UCIIOJB30BaTh IMOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIJIOBOE
JIBIDKCHUE  aTOMOB M MOJIEKYJ,  arperaTHble  COCTOSHUSI  BEIIECTBa,
KpUCTAJUTMUECKHE W aMOp(HBIC Teja, HACHIIICHHBIH W HEHACHIIEHHBIN T1ap,
BJIQXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSIS SHEPrus, TEIUIOBOM JBUTaTellb,
AJIIEMEHTAPHBIN AJEKTPUUYECKUN 3apsiji, DJIEKTPUUECKOE TI0Jie, IMPOBOJHUKU U
JURJIEKTPUKU, TOCTOSIHHBIN 3JIEKTPUYECKHUIN TOK, MATHUTHOE TI0JIE;

. paznuuath  SBJICHUS ~ (TEIJIOBOE  pACIIMPEHHE U CXKaTue,
TeIJIonepeaya, TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KalWJUISIPHBIC SIBJICHUSA,
UCIIapeHue, KOHACHcalus, IUIaBJICHHE, KpUcTau3aius (OTBEp/IeBaHUE),
KUIIEHWe, Termionepenaya  (TEIIONPOBOJHOCTh, KOHBEKIHS, HM3Ty4YeHUeE),
AIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsioB, JACHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, JEHCTBHE MarHUTHOIO TIOJISI Ha
IMPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHasE MHIYKUUS) TIO ONHCAHUIO HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HUECKOe SIBJICHHUE;

. pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3NUECKUX SIBJICHUUA B
OKpY)KalolleM MHpe, B TOM 4YHuCIe (PUBUYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE W KAaNWUISIPHBIE SIBIICHHS B MPUPOJE, KPUCTAIIIBI B
npupoae, wuznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpazoBaHuE pOCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUECKUE SIBJICHUs B aTtMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO TOJIA [JIsl KU3HM Ha 3emiie, MOJISIPHOE CHUSIHUE, NPHU 3TOM
MEPEeBOUTh TMPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
cBOiCTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

. OMUCHIBATh HU3YYEHHbIC CBOMCTBA TeJl M (PU3UYECKUE SIBJICHUS,
UCTIONB3Yd (Pu3MuecKkue BeIMUMHBI (TEMIlepaTtypa, BHYTPEHHSS DSHEprus,
KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEIJIOEMKOCTh BEILECTBA, YyHAENbHAs TEIUIOTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHMs, YACIbHAs TEIUIOTa CrOpaHus
TOIIMBA, KOA(DPUIIUEHT MOJE3HOT0 JESHCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsl, cujla TOKa, DIJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH JJCKTPUYECKOTO TOKA), TPH OMUCAHUU TPABUIHHO
TpakTOBaTh (DU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIMYWH, OOO3HAYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(U3NYECKYIO BEJIIMUYUHY C APYTUMU BEIUYUHAMH, CTPOUTHh T'pauKH HU3YUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

. XapaKTEepPU30BaTh CBOWCTBA TeN, (PU3WUYECKHUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO--KUHETUUYECKON TEOPUU CTPOECHUS
BEILECTBA, MPUHLHUI CYNEPHNO3ULMUA ToJiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH



coxpaHeHus 3apsaa, 3akoH Oma [ yyacTka uemnu, 3akoH Jxoynsa—JIeHna, 3akoH
COXpaHEHHUsl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aIIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBACHATh (PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JTOrMYECKHX IIaroB
c omopoi Ha 1-2 H3yYEeHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (DU3HUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemiaTh pacy€THele 3a4add B 2—3 ACUCTBUSA, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsI3bIBAOIME (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS
3a1a4d  3aIlACHIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS
pElIeHMs 3a1a4, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ pelIeHus,
IPOBOAUTH PACUETHI U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3HMUECKON BEIMYUHBI
C U3BECTHBIMHU JJaHHBIMY;

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MNPU MOMOIIU
(U3MYECKUX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEHOBAHUS,  BBIACIATH
IIPOBEPSAEMOE IPEIIIONIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPSAJIKA NPOBEACHUS
UCCIICIOBAHNUs, 1€J1aTh BBIBOJIBI;

. OPOBOAUTH OIBITHI MO HAOMIOJEHUIO0 (PU3UYECKUX SBICHUM WK
(bu3nUecKkux CBOMCTB Ten (KamWUISIPHbIE SBJICHHS, 3aBUCUMOCTb JIABJICHHS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MpoLecca OCTBIBAHUA U
HarpeBaHusi IMpH M3IYYeHHUM OT LBeTa u3Jyyaroled (Horiomaroei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHMS BOJBI OT TEMIIEPATYPBI KUIKOCTU U IUIOLIAIN
€€ IOBEPXHOCTH, JIEKTPU3ALMs TEJ U B3aUMOJEHUCTBUE DIJIEKTPUYECKUX 3aPAI0B,
B3aMMOJICHCTBUE IIOCTOSTHHBIX MAarHUTOB, BHU3yAJIM3allMsl MAarHUTHBIX MOJIEH
IIOCTOSTHHBIX MArHUTOB, JEHUCTBHS MAarHUTHOTO MOJS Ha IMPOBOJHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JIEKTPOABUIATENS IIOCTOSIHHOTO TOKA):
dbopMynupoBaTh TpOBEpsieMble MPEANOIOKEHHUs, CcOoOUpaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO0 O0OpY/AOBaHMs, OINHUCHIBATH XOJA OMNbiTa W (HOpMYyIUpPOBaTh
BBIBO/IbI;

. BBITIOJIHATD MPSIMbIE W3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHOMN
BJI&KHOCTH BO3/yXa, CUJbl TOKA, HANPSDKEHUS C UCIOIb30BAHUEM AHAJIOIOBBIX
npuOOpPOB U JATYUKOB (PU3UYECKUX BEIMUUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUIN
C yu€TOM 3aJ]aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

. MPOBOAUTL  HMCCJIEOBAaHUE  3aBUCUMOCTH  OJHOM  (puU3MUECKOMH
BEJIMYUHBI OT JPYrol C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHHI (3aBHCHMOCTH
CONPOTHUBIJIEHUS NPOBOJHMKA OT €ro JUIMHBI, ILIOIIAAW NONEPEYHOIO CEYEHHUs U
YAEIBHOTO COIPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MAYILETO Yepes
IIPOBOJIHUK, OT HAIIPSDKEHMS Ha IIPOBOAHUKE, UCCIIEIOBAHNE ITOCIIEN0BATEIBHOTO U



MapaJyieIbHOTO  COSWHEHWH TPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY W BBITIOJIHITH MU3MEPEHUS, CICIys MPEII0KEHHOMY IUIaHY,
(bUKCUPOBATH PE3yJIBTATHl MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpa(HKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

. NIPOBOIUTH KOCBEHHBIC M3MEpEHUs] (QU3MUSCKUX BEIMUYUH (yAeTbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHUKA, paboTa W MOIIHOCTH
IEKTPUUECKOTO TOKA): TUIAHUPOBATH M3MEPEHMsI, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CJeaysl TMPEeIIOKEHHONW WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coOmoaTh TpaBUia TEXHUKM Oe30macHOCTH Tpu paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. XapaKTepU30BaTh MPUHIUIBI ACHCTBHS HW3YYCHHBIX MPHOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMHCAaHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOHHa, aMmIepMeTp, BOJIBTMETP,
CUTYMK  DJIEKTPUYECKOM  DHEPIHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HWCIOJB3ys 3HAHUSA O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U MU3MEPUTEIbHBIE
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATelb  BHYTPEHHErO  CTOpaHuf,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl DJIEKTPUYECKHX LEmed ¢
NOCJIEOBATEIbHBIM W NApaUIeIbHBIM COCJUHEHHEM JJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

. OPUBOAUTH TNpPUMEPHl (HAXOIWUTh HH(OpPMALMIO O TPUMEPAX)
MPAKTHYECKOTO MCTOIh30BaHUS (PU3NUECKIX 3HAHWN B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: OE30MaCHOCTH TpPU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUS 3I0pPOBbsi U COONIIONECHUS HOPM 3KOJIOTHYECKOIo
TOBEJICHUS B OKPYKAOUIEH Cpele;

. OCYIIECTBIATh TOWCK HWHGPOpMAIUU (U3NUYECKOTO COJIEPKAaHUS B
HuTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUHN M MTYTEM CpaBHEHHUSI TOTIOTHUTEIbHBIX
UCTOYHUKOB BBIJICIATh MH(OPMALINIO, KOTOpas SBJISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;

. UCTIONb30BaTh TPH  BBIIOJIHEHWW yUYEOHBIX 3aJaHWil  HAYYHO-
-TIONYJISIPHYIO0 JIUTEPATYypy (PU3MUECKOTO COACpIKAHMsI, CIPABOYHBIC MaTepUalbl,
pecypcsl cetu MHTepHeT, BianeTh MNpUEMaMH KOHCIIEKTHUPOBAHHS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUK U3 OAHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMUS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOrO CONEepkKaHUSs, B



TOM  YWCI€  MyOJMMYHO  TPEJACTaBISATh  PE3yJbTaThl  MPOEKTHOHW WU
UCCIIEIOBATENbCKOM AESTEIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHBIN
MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTAIUEN;

. IIPU BBITIOJTHEHUU yYE€OHBIX MPOCKTOB M HCCIEIOBAHUM (PU3MUECKUX
MPOIIECCOB  paclpeneyiiaTh OO0S3aHHOCTHM B TPyHIe B COOTBETCTBUU  C
MOCTABJICHHBIMH 3aJlayaMH, CJICAUTh 3a BBINOJHEHHUEM IIJlaHAa JEUCTBUN W
KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD
IPYIIBI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, MPOSBIISASI TOTOBHOCTD
paszpemarb KOHMIUKTHI.

K xonimy oOydeHuss B 9 KJjacce NpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

. HCIMOJIb30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepUalibHAsg TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHUYECKOTO JABHKEHUSI, nedhopmarus (yrupyras,
MJIacTUyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TIKECTH, aOCOJIIOTHO TBEPIOE TEJIO, IEHTP THKECTU TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK U
yIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABbHO30PKOCTh, CIIEKTPHI MCIYCKAHHMS U TOTJIOIICHUS, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

. paznyaTth SIBJICHUS (paBHOMEpHOE u HEPAaBHOMEPHOE
MPSAMOJIMHEHHOE JIBM)KEHHUE, PABHOYCKOPEHHOE TMPSIMOJIMHENHOE JIBUYKECHMUE,
CBOOOJHOC TMaJCHUE T, pPaBHOMEPHOE JBHXKEHHE 110  OKPYXHOCTH,
B3aMMOJICHICTBHE TEJl, PEAaKTUBHOE JBIIKCHHE, KoJie0aTeabHOe JIBHIKCHHUC
(3aTyxarolle W BBIHYXKJICHHBIC KOJieOaHUsI), PE30HAHC, BOJIHOBOE JBIKCHHE,
OTPa)KEHUE 3BYKa, MPSIMOJIUHEHHOE PACIIPOCTPAHEHUE, OTPAKEHUE U TPEIIOMIICHUE
CBETa, TIOJIHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJI0T0 CBETa B CIICKTP
U CIOXKEHHE CHEKTPAIbHBIX IIBETOB, JHUCHEPCHUS CBETa, €CTECTBEHHAas
pPaIOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa W3Iy4YEHHs) 1O
OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHNX
JaHHOE (PU3UUecKoe SIBJICHUE;

. pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3MUYECKUX SIBICHUNA B
OKpYyXaroeM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIC: TMPWIUBHI U
OTJIUBBI, IBUXKeHUE TuIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUKCHUE JKUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MIJICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONITUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
NEUCTBUE BUIUMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO UW3ITyYCHHH,
€CTECTBEHHBIN PAIUOAKTHBHBIA (OH, KOCMUYECKHE JIy49H, PaTUOAKTUBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAJUOAKTUBHBIX H3Jy4YCHUN Ha



OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

. ONHKCHIBATh HU3YYEHHBIE CBOMCTBA Teln H (U3NYECKUE SBIICHUS,
UCHOJB3Ysl (PU3NUYECKHE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTh Tela INpHU
HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE, NEPEMEILIEHUE, TyTh, YIJIOBasi CKOPOCTH,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJCHUS,
BEC TeJla, UMITYyJIbC TE€Ja, UMIYJbC CHJIbl, MEXaHHYECKas padoTa W MOILHOCTD,
NOTEHUUANbHASL JHEPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3E€MJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHBI, KUHETUYECKAas SHEPIUsl, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUOJ U YaCTOTa KOoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH,
000O3HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (HOPMYIIbI,
CBSI3BIBAIOIIME JJAHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

. XapaKTEepU30BaTh CBOWMCTBA Tell, (PU3NYECKHUE SIBJICHUS U TPOILECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEpPIIO3ULIMA CHWJI, NPHUHLMII OTHOCUTENbHOCTH ['amuies, 3akoHsl HprOTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHMS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

. OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCJIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTMYECKUX 1IaroB
C onmopodl Ha 2-3 W3YYEHHBIX CBOMICTBAa (PU3NYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

. pemarh pacu€THhIC 3a7aud (OMUpAIONIUECS Ha CUCTeMy U3 2—3
ypaBHEHUM), UCHOJb3Yysd 3aKOHbI W (QOpPMyIbl, CBS3bIBalOLIME (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/Jaud 3alUChIBATh KPAaTKOE YCIOBUE,
BBISIBJIAITh HEAOCTAIOIIME WM HW30BITOUHBIE JIaHHBIE, BBIOUPATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE [UIsI PELICHUs, MPOBOAUTH pacdy€Tbl U OLCHUBAThH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI;

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
bu3MYeCKuX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BBIICIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPSAJIKA MPOBEACHUS
UCCIIEIOBaHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yNbTaThl HAOMIOACHUN U
OIBITOB;



. MPOBOJUTH ONBITBI TIO HAOMIONCHUIO (PU3WYECKUX SIBICHUN WU
¢uznyeckux CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUsI HEPrUH, 3aBUCUMOCTh MEpUOAa KOJEOaHU MPYKUHHOIO MasTHHUKA
OT MAaccChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT aMILTUTY (bl MaJIbIX
KoJIeOaHMM, MPSIMOIUHEHHOE PACTIPOCTPAHEHHE CBETA, pa3jloKeHue Oesoro cBera
B CIIEKTp, M3y4YCHHE CBOICTB H300paXeHHs B IUIOCKOM 3€pKajieé U CBOWCTB
W300pKCHHUST TIpeIMeTa B COOMpArOIIeH JWH3e, HAOIIOJECHUE CIUIOIIHBIX |
JMHENYaThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYy/IOBaHUS, OMHUCHIBATH XOJ OMbITA M €r0 PE3yJbTaThl,
bopMyIMpOBaTH BHIBOIBI,

. IPOBOJUTH TMPU HEOOXOJUMOCTH CEPHIO0 MPSMBIX HW3MEpPEHUH,
ompeneNissl CpelHee 3HAYeHUE HU3MepsieMod BenudyuHbl ((POKyCHOE paccTOsHHUE
coOuparoieii  JHMH3BI),  OOOCHOBBIBaTH  BBIOOpP  crmoco0a  HU3MEpEeHHUs
(M3MepUTENBHHOTO MPUOOpa);

. MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3HUECKUX BEIUYHMH C
WCIIOJB30BaHUEM MPSIMBIX HM3MEPEHHH (3aBUCMMOCTh MYTU OT BPEMEHU TMpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadyaJlbHOM CKOPOCTH, Mepuoaa KojeOaHui
MaTeMaTUYECKOT0 MAsATHUKA OT JJIMHbI HUTHU, 3aBUCUMOCTH yTja OTPaKEHUs CBETa
OT yIVla MaJeHUsT W yria MpeJoMJIEHUs OT Yyrja NaJeHusd): IUIaHUPOBaTh
UCCJIEI0BAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEIOBaHNUS;

. MPOBOJIUTH KOCBEHHBIC HU3MEPEHHS (DM3MUYECKUX BEIMYUH (CPEemHSIS
CKOPOCTb W YCKOPEHHME Tejla IPU PaBHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE
CBOOOJHOTO MaJ€HUs, KECTKOCTh MPYKUHBI, KOAPMULMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEMaTUYeCKOTO0 M TMPYKUMHHOTO MAasSTHUKOB, ONTHYECKash CHUJa coOMparomiei
JUH3BI,  PAJAWOAKTHBHBIM  (OH):  IJIAHUPOBaTh  U3MEPEHHsS,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJHATh U3MEPEHHUSI, CIIEAYs MPEII0KEHHON
WHCTPYKIIMM, BBIYUCIIATh 3HAYEHWE BEIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIC
pE3yabTaThI C YYETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUM;

. coONI0OaTh TpaBWja TEXHUKH Oe3omacHoCcTH Tipu  paboTe cC
71a060paTOPHBIM 000PYIOBAHUEM;

. pasznuyaTh OCHOBHBIE NPHU3HAKK HM3YUYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuajibHas TOYKa, a0COIIOTHO TBEPIOE TENO, TOUYCYHBINM UCTOUYHUK CBETA, JIyY,
TOHKasl JIMH34, IUIAaHETapHAasi MOJIeNIb aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO $1pa;

. XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOWA Ha HMX OMHMCAHMS (B TOM YHUCIE: COUIAOMETP,
JATYMKH TOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII,



doToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOM, JIO3UMETpP, Kamepa
Buiibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHHA U
HE0O0X0MbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

. UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, W3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHUX
IIPOLIECCOB MPU PEIIEHUN YUEOHO--TIPAKTUUYECKUX 3a]1ay, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300pAKEHU B INTIOCKOM 3€pKajie M COOMpAIOLIEH JINH3E;

. OPUBOJUTH TNPUMEPHl (HAXOOUTh HHQOpPMALMIO O TIpUMEpax)
IPAKTUYECKOIO UCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCETHEBHOM MKU3HU IS
obecnieueHns: O€30MACHOCTH TpPHU OOpalIeHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUsS 3J0pPOBbsI U COOJIOJEHHUS HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

. OCYILECTBIATh NMOMCK HH(pOpMauu (U3NYECKOTO COJEP)KaHUS B
HHuTepHeTe, caMOCTOATENbHO (OPMYIUPYS MOUCKOBBIM 3ampoc, HAXOAUTh MYTH
OIpEENECHHS] JOCTOBEPHOCTH IMOJIYYEeHHOW MH(OPMALMK HA OCHOBE MMEHOIIUXCS
3HAHWI U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

. UCIIOJIb30BaTh MpU  BBINOJHEHWU YYEOHBIX 3aJaHUN HAy4YHO--
HOIYJISIPHYIO JINTEpaTrypy (U3HUECKOrO COJEp)KaHus, CIpPaBOYHbIE MaTepuabl,
pecypcbl cetu HHTepHeT, BiIajgeTh INpUEMAaMU KOHCIEKTUPOBAHMUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. co3JaBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOILECHUS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTO COJIEepKaHUs,
nyOJIMYHO TMPEACTaBIATh PEe3yJbTaThl MPOEKTHOM WM HCCIEeI0BaTEeNIbCKON
JEATEIBHOCTH, TP H3TOM TI'PaMOTHO HCIIOIb30BaTh HW3YyYECHHBIM IOHATUHWHBIN
anmapar M3y4yaeMoro pasgena (U3MKM MU CONPOBOXAATh  BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

B X0[€e  OOCYXICHHS
yueOHOro MaTepuaa,
pe3yJIbTaTOB JIA0OPATOPHBIX
paboT W TMPOEKTOB 3a/aBaTh

BOIIPOCBI [0  CYIIECTBY
oOcyXmaemMol  TeMbl U
BBICKA3bIBATh HJIEH,
HaIlCJICHHBIE HA peIleHue
3aJaud M TOJJepIKaHue
0J1aroKenaTeIbHOCTH
OOIIEHHUS;

- I[OBepI/ITeHbHI)IC OTHOUICHUA

7 KIIACC
KoanuecTBo 4acoB
HauMenoBanue
Ne
o/ pa3aesioB U TeM B Kontposbubie IIpakTuueckue
cero
NPOrpamMMbl padoThI padoThbI
Paszpnen 1. ®dusuka u eé poJib B NO3HAHNH OKPYKAIOLIEro MUpa
dusuka - Hayka o
1.1 K 2
npupoje
duznueckue
1.2 2 1
BCIIMYHMHBI
EcrecTBeHHOHAYYHEBIN
1.3 ya 2 1

METO/I IIO3HAHUS

neaaror- yaCHuK;

- coOumoJieHre OOIENPUHATHIX
HOpM IIOBCACHUA U

OOIIIEHNS;

- paboTa c COIMAIBbHO 3HAYNMOI
uHpOpMAaIHEH;

DopMbl 1eATEJIbHOCTH
€ Y4€TOM MPOrpaMMmbl
BOCITUTAHUSA

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

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194



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

Hroro no pazneny

6

- mo10op y4eOHOTro MaTepuasa

JUIA BOCITMTaHUA
OTBETCTBECHHOTI'O, I'PAXKAaHCKOT' O

[TOBEIEHUS, MIPOSIBIICHHS
YEJIOBEKOIIO0HS U

JI00pOCEPCUHOCTH;

- noOpoxenaTenpHas atMocdepa
BO BpeMsl YpoOKa;

- HIO3BUTUBHEBIC MCKIIMYHOCTHBIC

B3aMMOOTHOIICHHA,
B3aHMOIIOMOIIb

COTPYAHHUYECTBO B KJIaCCE;

Pasnen 2. IlepBoHavanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 Crpoenue BemiecTBa 1

JIBrxeHue u

2.2 B3aMO/EICTBUE 2

qacCTull BEIICCTBa

53 ArperarHble

COCTOsIHHA BEIICCTBA

B xone  obcyxaeHus
yueOHOro MaTepuana,
pe3ynbTaToB J1a00paTOPHBIX
paboT W TPOEKTOB 3a/1aBaTh
BONPOCBI MO  CYIIECTBY
00cyx1aemMoit TEMBI u
BBICKA3bIBaTh UJIeH,
HaIlCJICHHBIC Ha peIlleHue
3aJaul M TOAJepIKaHue
OJraroxenaTeIbHOCTH
00IICHUS;

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

bu6mmoteka IIOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
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- JOBCPUTCIIbHBIC OTHOLICHUA
negaror- y4aeHuK;

- coOumoJieHre OOIIEIPUHATHIX
HOPM TOBEJICHUS U

00IIeHNS;

- paboTa ¢ COIMAIBHO 3HAYNMOMH
nH(pOpMaIeH;

- moOop y4eOHOro MaTepuaa

JJIsA BOCITMTaHUA
OTBCTCTBCHHOTI'O, IPAKAAHCKOT O

ITOBEJICHMS, MIPOSIBIICHUS
YeJIOBEKOJIIO0US U

JI0OPOCEPICUHOCTH;

- nobpoxenaTenbHas arMochepa
BO BpEMsI yPOKa;

- HO3UTHUBHBIC MCKIIMYHOCTHBIC

B3aMOOTHOIIICHMUA,
B3aUMOIIOMOIIb U

COTPY/IHHYECTBO B KJIacce;

Hroro mo pazneny 5

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej

3.1

MexaHu4ecKkoe 3

B Xo/le  OOCYyXIeHUS

bu6nunorexa LIOK




JIIBIDKEHHE

3.2

Wuepius, macca,
IUIOTHOCTD

3.3

Cuna. Bune! cun

14

y4eOHOrO Marepuaia,
pe3ysbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3a7aBaTh
BONPOCHI O  CYIIECTBY
oOcyxgaeMoll  TeMbl H
BBICKA3bIBATh ujeu,
HalleJICHHBIE Ha  peIICHUe
3aJjaul M [OJJIepKaHue
O7aroXxenaTeIbHOCTH
OOIICHUS,

- JOBCPHUTCIIBHBIC OTHOLICHUA
negaror- y4deHuK;

- coOJIroJIeHNE OOIIEIPUHATHIX
HOPM TOBEICHHUS U

o0IIeHus;

- paboTa ¢ colMaIbHO 3HAYUMOM
nH(pOpMaIeH;

- mo10op y4eOHOro MaTepuasa

JUISA BOCIIMTaHHUA
OTBCTCTBCHHOT' O, I'PAXKAAHCKOTO

ITOBEJICHMS, MIPOSIBIICHHSI
YeJIOBEKOJIIO0US U

JI0OPOCEPICUHOCTH;

- noOpoxkenarenbHas atMocdepa
BO BpeMs YPOKa;

- IIOBUTUBHBIC MCKIIMYHOCTHBIC

https://m.edsoo0.ru/7f416194

bu6nmoreka LIOK
https://m.edsoo.ru/7f416194

bu6mmotexka IIOK
https://m.edsoo.ru/7f416194
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B3aMOOTHOIICHMH,
B3aUMOIIOMOIIb U

COTPY/AHHUYECTBO B KJIacce;

Pazpea 4.

JaBnenue. llepenaua

JlaByieHne TBEPABIX TeJ, JKMAKOCTE U ra3oB

41 JABJICHUS TBEPABIMH 3
' TeNaMH, JKHIKOCTIMU
U TazaMu
4.2 JlaBIIeHHE )KUIKOCTH 5
ATtMocdepHOE
43 dep 6
JaBIIEHUE
JlecTBUE KUAKOCTH
¥ Tra3a Ha
4.4 7 1 3

IIOrPY’KEHHOE B HUX
TEJIO0

B Xolle  OOCYXJIEHHs
yueOHOT0 MaTepuana,
pe3ynbTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh
BOIIPOCHl [0  CYIIECTBY
o0cyxmgaeMoi  TeMbl  H
BBICKA3bIBATh ujeu,
HAIlCJICHHBIC HA peIleHUe
3aJaud M TOAJEp KaHue
0J1arokenaTeaIbHOCTH
00IICHUS;

- JIOBCPUTCJIIbHBIC OTHOUICHUS
neaaror- y4YCHHuK,

- coOmoJieHre OOIIENPUHATHIX
HOPM TOBEJICHHUS U

OOIIIEHNS;

- paboTa ¢ coLuallbHO 3HAYMMOI
uHpOpMAaIHEH;

- moI00p y4eOHOro MaTepuasa

JUISA BOCIIMTAaHUA

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

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

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

bu6mmoteka IIOK
https://m.edsoo.ru/7f416194



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

OTBETCTBEHHOTI'O, IPAKAAHCKOT O

MTOBEJCHMUS, MIPOSBIICHUS
YeJIOBEKOJIIO0US U

JI00pOCEPICUHOCTH;

- noOpoxenaTenbHas atMocdepa
BO BpEMsl ypOKa;

- HIO3UTHUBHBIC MCKIIMNYHOCTHBIC

B3aMOOTHOIIICHMA,
B3aHMOIIOMOIIIb

COTPYAHHUYCCTBO B KJIaCCE;

Hroro no pasneny

Pa3nea 5. PaGora n MomHOCTDH. JHEprus

21

5.1 Pabora 1 MoIIHOCTH 3

5.2 [IpocTeie MexaHU3MBI 5
Mexannueckas

5.3 4
JHEpTrus

B X0/l€e  OOCYyXAeHUS
yueOHOro marepuaa,
pe3ynbTaToB J1a00paTOPHBIX
paboOT M MPOEKTOB 3a7aBaTh
BONIPOCHI ~ TIO0  CYIIECTBY
oOcyxmaemMoii  TeMbl U
BBICKA3bIBATH naeu,
HalleJIeHHbIE Ha pEIICHUE
3aJaudl W TOJJIepKaHue
07aroxenaTebHOCTH
0o0IICHNS,

- JIOBEPHUTENIbHBbIE OTHOLICHHUS
Me/Iaror- yYeHUK;

bu6nmorexa LIOK
https://m.edso0.ru/7f416194

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

but6mmorexa [IOK
https://m.edsoo0.ru/7f416194



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

- coOuoJieHre OOIIEIPUHATHIX
HOPM TOBEJICHUS U

00IIeHN;

- paboTa ¢ COIMAaTbHO 3HAYUMOMN
nHpOpMaIeH;

- 10100p y4eOHOro Marepuaia

JJIsA BOCITMTaHUA
OTBCTCTBCHHOTI'O, I'PAXKAAHCKOTO

MTOBEJCHMUS, MIPOSIBIICHUS
YeJIOBEKOJIIO0US U

JI0OPOCEPICUHOCTH;

- nobpoxenaTenbHas atMocdepa
BO BpEMsI yPOKa;

- HO3UTHUBHBIC MCKIIMNYHOCTHBIC

B3aMOOTHOIIICHMUA,
B3aUMOIIOMOIIb U

COTPY/AHUYECTBO B KJIacce;

Hroro no pazneny 12
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO 68 12

YACOB 110 ITPOTPAMME




8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie) Bujael 1egTeIbHOCTH €
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE Y4€TOM NMPOrpamMmbl
NPOrpamMMbl padoTshI padoTbI
pecypchl BOCIHTAHMS
Pa3pgen 1. TensioBbIe sIBJICHUS
11 CtpoeHue u cBoiicTBa 7 bubnnorexka HOK B X0le O0CYXICHHS
' BEIIECTBA https://m.edsoo.ru/7f4181ce yd4eOHOro MaTepuaia,
€3yJIbTaTOB
1.2 TermoBbIe TPOIIECCHI 21 1 5 bubmmorexa [IOK §a6}(]) aTOPHBIX paboOT ©
' pott https://m.edsoo.ru/7f4181ce patop P
MIPOCKTOB 3a/1aBaTh
WToro no pasaeny 28 BONIPOCKI TI0  CYIIECTBY
oOCcyXJTaeMoi TeMbl |
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJI€HHSI BBICKA3bIBaTh uJeu,
DIIeKTPUYECKHUE 3aps/IbL. i HOK HalleJICHHBIC Ha pelIcHue
HOJIMOTEKA 3alaud U NOAJEpKaHHUE
2.1 3apsyKeHHBIC TeJla U UX 7 1
B3§HM0 elfieTRIE https://m.edsoo.ru/7f4181ce = GaroxenaTeabHOCTH
8 OOIICHMUS,
59 [TocTostHABIN 20 1 7 bu6nuoreka [IOK
' JJIEKTPUYECKHUI TOK https://m.edsoo0.ru/7f4181ce = - NOBEPUTENILHBIE OTHOLICHHUS
neagaror- CHHK,
bu6nuoreka [IOK i
2.3 MarHuTHbIE SBJICHUS 6 1 1.5 .
https://m.edsoo.ru/7f4181ce _ COBIIOACHHE
24 DNeKTpOMarHuTHas 4 bu6mmoreka [IOK OOIIETPUHATBIX HOPM
' MHYKIIHS https:/m.edso0.ru/7f4181ce MOBCACHIAH
Hroro 1o pasneny 37 obuienus;
- pa60Ta C COUAJIBHO
3HAYUMOMN MH(pOpMaIIKCH;
PeszepBHoe Bpems 3

- mo100p
MaTepuaa

yueOHOTO



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

UL BOCIIUTAHHS
OTBETCTBEHHOTO,
TPayKIaHCKOTO

[IOBEJICHMS, TIPOSIBIICHHS
YEeJIOBEKOIIO0US U

JI00pOCePIeUHOCTH;

- JTo0poxkenaTeTbHas
aTMocdepa BO BpeMs ypoKa;

- IIO3UTUBHBIC
MCEXKIIMYHOCTHBIC

B3aMMOOTHOIICHMHA,
B3aMOIIOMOIIIb U

COTPY/AHUYECTBO B KJIacce;

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

68

145




9 KJIACC (3 4 B HEJIEJIIO)

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKoe ABUKEHUE U 10 1 bubmmorexa [JOK
' CIIOCOOBI €r0 ONMUCaHMs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SanMoeHCTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHEHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bubmmoteka [IOK
2.1 M 0 7 3
CXAHHHCCIIE ROJChAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CRAHITCCKAC BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasnen 3. DiieKTpoOMarHuTHoOe 1o0Jie M 3JIeKTPOMAarHUTHbIE BOJIHbBI
31 DNeKTPOMarHuTHOE TOJIE U 6 9 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3nen 4. CBeToBbIe ABJICHUA

DopMbl 1€ATETBHOCTH €
Y4€TOM NMPOrpamMMbl
BOCIIMTAHUS

B xoxae o0cy:xnenust
Y4eOHOro MmarepuaJja,
pe3yJbTaToB
J1a00paToOpHBIX padoT
U MPOEKTOB 32/1aBATh
BOIIPOCHI 110
CylLIeCTBY
00cyxk1aemMoil TeMbl U
BBICKa3bIBATH M/,
HalleJIeHHbIe Ha
pellieHue 3a1a4 U
NnojA/iepxaHue
0J1ar0KeJIaTeJIbHOCTH
001eHus;

- 10BepUTeJIbHbIE
OTHOIIIEHUS TeAaror-
YUYEHUK;

- co0JII0/IeHue

00 IEeNPUHATBIX
HOPM MOBEJACHUS U
001IeHus;

- padoTa ¢ cCouMaIbLHO



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [IOK

4.1 3aKoHBI pacIpOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6nuoreka [JOK
4.2 JIuH3BI ¥ oNITHYECKKE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera B 3 2 bu6nuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3gen 5. KBanToBble iBJICHUSA
51 Hcnyckanue u nornonieHue 4 1 bubnuoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenne atomHOro s1pa 6 . https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1 1
>3 AACPHEIC peaiiind https://m.edsoo.ru/7f41a4a6
Uroro no pazngeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
[ToBTOpEeHME U 06001IEHNE
6.1 coJiep>kaHus Kypca (GU3uKu 3a 7- 9 2 bubmmorexa [TOK
' sep yp https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO HACOB IO 102 3 97

[TPOT'PAMME

3HAYUMOM
uHpopmanuei;

- 10A00pP y4eOHOro
MaTepuasa

AJISl BOCIIUTAHUS
OTBETCTBEHHOIO,
rpakKIaHCKOro
NnoBe/JAeHMs,
NPosIBJICHUS
4eJI0BEKOJII0US U
A00pocepaedHOCTH;

- 100posKenaTeIbHAS
aTrmoc@epa Bo Bpems
YPOKa;

- IO3UTHBHbIE
MEKJIUYHOCTHbIE
B3aMMOOTHOIIIEHHS,
B3aMMOINOMOIIb U
COTPYAHMYECTBO B
KJj1acce;



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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9 KJIACC (2 4 B HEJEJIIO)

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKkoe JBIKCHHE U 10 1 bubnnoreka IIOK
' CIIOCOOBI €10 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanmoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHRK! coxpanei https://m.edsoo.ru/7f41a4a6
Hroro no paszne 40-
TOTO I I
PasAey 10
Pasznen 2. Mexanuveckne KoJie0aHUS U BOJHBI
bubmnoreka IIOK
2.1 M 7 3
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M . 8 1 3
CXAHHHCCKHE BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15-5
Paznen 3. DiieKTpoOMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bubmuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 6-2

DopMbI AEATEIBHOCTH C
Y4€TOM NPOrpamMmal
BOCIIMTAHHUSA

B xoxae o0cy:xnenust
y4e0HOro MaTepuaJia,
pe3yabTaToB
J1a0OpPaTOPHBIX PadoT
U MPOEKTOB 32/1aBATh
BOIIPOCHI 1O
CylLIeCTBY
00cyx1aemMoii TeMbl U
BBICKA3BIBATDH HJIEH,
HaleJeHHbIe HA
pelieHue 321244 U
nojjiepxaHue
0J1aro:xeyaTeJIbHOCTH
001eHus;

- 10BepUTeJIbHbIE
OTHOLLIEHUS TeJaror-
YUYEHHK;

- co0/II01eHue

00 IeNPUHATBIX
HOPM IIOBEICHUA U
001IeHus;



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbBIE ABJICHUS

4.1 3aKOHBI paclpoCTPaHEHHUS CBETa 6 2 bubmmorexa LTOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7fA1a4a6
43 Paznosxenue 6enoro cBera B 3 2 bubmuorexa [JOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15-5
Pazgen S. KBaHnToBbI€ SIBJICHUS
51 Hcnyckanue u noryioueHue 4 1 bubnnoreka HOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
52 CTpoeiie aTomHOro A1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepisie peaxii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17-5
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
[ToBTOpeHMe U 06001IeHUE
6.1 coze nrzaHI/m Kypca (1;131/11(1/1 3a7- 9 2 bubmmorexa LOK
' AP P https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro mo paszneny 9-7
OBUIEE KOJIMYECTBO YACOB I10 68 97

I[TPOTPAMME

- padoTa ¢ COUAIBHO
3HAYNMOM
uHpopmanuei;

- moadop y4edHOro
MarepuaJjia

JIJIS1 BOCHIUTAHUSA
OTBETCTBEHHOI0,
IrPa’XKJAAHCKOr0
NnoBeJAeHus,
NPosiBJIECHUS
YeJI0BEKO0JI00Hus 1
A00pOCepAedHOCTH;

- 100posKenaTeIbHAS
aTrMmoc@epa Bo Bpems
YpPoKa;

- IO3UTHBHBIE
MEKJIMYHOCTHDBIE
B3aUMOOTHOIIEHHUS,
B3aHMONOMOIIb U
COTPYAHMYECTBO B
KJjacce;



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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OLEHOYHBIE MATEPHAJIBI ITO ITIPEJIMETY « ®u3uka»
( 0a30BbIii ypOBeHbB)
7 kiace.

1.duznyecknM TEIOM SIBISIETCS:
a) aBTOMOOWIJIb; 0) BO3/AyX; B) KWJIOIpamM; T) IUIABJICHUE;

2. YeM OTIUYAFOTCS] MOJICKYJIBI JKeJie3a B TBEPAOM U )KHJIKOM COCTOSHHH:
a) KOJIMYEeCTBOM aTOMOB; 0) (hopMoOii;  B) pazMepom;
T') MOJICKYJTBI OJTHOTO M TOTO K€ BEIIECTBA B KUJIKOM U TBEPJIOM COCTOSIHUH OJIMHAKOBEI;

3.B KakoM COCTOSTHUU MOKET HaXOIUTHCS CTaNb?
a) TOJIBKO B TBEPJIOM; 0)TOJIBKO B )KHJIKOM; B) TOJIHBKO B Ta3000pa3HOM; I') BO BCEX TPEX COCTOSIHUSX;

4.Ha pucyHke clieBa MoKa3aHa MEH3ypKa € )KHUKOCTBIO, a CIIPaBa — MEH3ypKa C TeM K€ KOJIMYECTBOM KHIKOCTH U IMOTPYKCHHBIM B Hee TeJIoM. Yemy
paBeH o0beM Tena?

a) 280 mu;

0)140 mut;

B)160M;

r) 120 M

5.B Tennom nomerienuu 1udy3ust MpoucxoauT ObICTpee, Tak Kak:
a) YMEHbIIAIOTCS TPOMEKYTKH MEXKIY MOJIEKYJIaMH;

0) yBEIMUYUBAETCS CKOPOCTh JABUKEHHS MOJIEKYJ;

B) YMEHBIIAETCSI CKOPOCTh JBUKEHHS MOJIEKY;

I') U3MEHSIOTCS pa3Mepbl MOJEKYI.

6. 3a kakoe BpeMsl BEIOCUTICANCT poiaeT 250 METPOB, IBUTASICH CO CKOPOCTHIO 5 M/c?
a) 1250c; 6)20c; B)50c; 1)30¢;

7.I3MeHeHne CKOPOCTH JABUKEHHS TEIa MPOUCXOJINT:
a) caMo 1o cebe; 0) Moka Ha HEro ACHCTBYET IPYroe Teo;



B) 06€3 IeliCTBUS HA HETO IPYTrOoro TeNa; T) Mocie ACUCTBUS Ha HETO IPYroro Tena,;

8. 13 uyryna, papdopa, 1aTyHu 1 MpamMopa H3rOTOBIICHBI Ba3bl OJIMHAKOBON MaCCHI.
Kaxkas Baza umeer HanOonbnii 00bem?
a) uyryHsHas; 0) ¢apdopoBas; B) maTyHHas; T) MpaMoOpHasi;,

9.ITo rpadguky myTH paBHOMEPHOTO JIBIKEHUS OMPEACIUTE ITYTh, POUICHHBIN TEIOM
3a 6 CeKyH/ MOCJe Hayalla JBUKEHHUS.

a) 64 m;

0) 24 m;

B) 30 Mm;

r) 16 Mm;

10.Cpennsisi INIOTHOCTH YeNI0OBEUECKOTo Tea cocrapisieT 1070 Kr/nm.
Brruncanre 00beM Tena dejioBeka Maccou 53,5 Kr.
a) 20 M 0) 0.05 M B) 2 M, r) 0.57 M

11.Kakyro puszndeckyro BeIUIUHY ONMpeAesioT o ¢popmyne P=F/S ?

a) paboty; ©0) momHOCTH; B) maBnenue; r) KII[; mx) sHepruio;

12. Kakas U3 nepeuncieHHbIX HIKe QU3MYECKUX BEINYMH BhIpakaeTcs B nmackansix (I1a) ?
a) MOIIIHOCTh; 0) aBJ€HHUE; B) CHJIA; T) AHEprus; 1) padbora;

13.B KakoM COCTOSTHUU BEIIECTBO MEpeAacT JaBICHHUE TOJbKO IO HAIIPABJIECHUIO JEHCTBUSI CUIIBI?
a) TOJIbKO B TBEPJIOM; 0) TOJBKO B KUIKOM; B) TOJIHKO B Ta3000pa3HOM;
I') B )HUJIKOM U Ta3000pa3HOM; J1) CPEU OTBETOB a —I' HET MPaBWJIbHOTIO;

14. Teno BembiBaeT. KakoBO COOTHOIIIEHNE MEXKAY CHUIION TSHKECTU U apXUMETOBON CHUIION?
a)Fm=Fa=0 06) Fm<Fa B) Fm=Fa=0 r) Fm>Fa

15) KakoBo HampaBieHHe apXHUMEeJ0BOM CHITbI, IEeMCTBYIOIIEH Ha TUIBIBYIINI KOpaOib?
a) MPOTHB HaIPaBJICHUS ABUKEHUS KOPaOJIs;

0) 1O HanpaBJIEHUIO IBUKEHUS KOpaOIIs;

B) apxumMmeioBa cuiia paBHa 0;



F) 110 HAlIpaBJICHUIO CUJIbI TAKCCTU!
I[) IIPOTHUBOIIOJIOXKHO CUJIC TAXKECTU,

16.Yemy paBHO naBiieHHe Boibl Ha riayoune 2 m? IlnotHocTts Boasr 1000 K/,
a) 20 000 ITa; 6) 5000 ITa; B) 2000 ITa; T) 200 I1a; mx) 0,02 Ila;

17. YeMy paBHa apXnMeI0Ba CIIIa, JCHCTBYIONIAs HA TEIO 06BEMOM 6 M° ?
[LnoTHOCTS rasa 1.3 kr/m®.
a)78H; 6)7,8H; B)6H; 1)1.3H

18. Kakas 13 rnmepednciIeHHBIX HUXKE SIUHUI] TIPUHATA 33 €AMHUAIY MOIITHOCTH?
a) [lackane; 6) Kunorpamwm; B) Ixxoyns; 1) Bart; 1) HproToH;

19.Kakoit mpocToii MexaHu3M U300pakeH Ha pUCyHKe 1.
a) peruar; 0)HaxgoHHAas TIOCKOCTB;
B) HemoaBuxHbI# 0J10K; B) TOABMKHBIN OJIOK;

20.Kako# oTpe3ok Ha cxeme (puc.2) uzobpakaer rmiedo cuisl F; ?
a) OA; 6) CB; B) CD; r) OB;

21.Tpakrtop tanet wiyr ¢ cuiioit 3000H. Kakas padora
cosepuiaercs Ha myta 30 m?
a) 100/Ix; ©) 0.01 /Tx; B) 3000 Ix; r) 90 0001D>x;

22. KakoBa MOIIHOCTB ABUTATENS, coBepinaromero padory 30 JIx 3a 10c?
a) 5Bt; 0) 300BT; B) 180 [Ix; r) 3 BT;

23.C noMol1Ib10 MPOCTOro MEXaHU3Ma coBeplieHa noje3Has padora 40 Jx.
Kaxos monnsiii KI1J] ero, ecu monuas padora coctasuia 80 J[x?
a) 40%; 6) 50%; B) 80%; 1) 120%:;

Kpurepuu onenuBanusi padborbi:

3amanue 1-23 onennBaercsa B 1 OasI.



Ecnu ywammiicst Habpan ot 55% 1o 73% ot o61uiero yncia 6aiioB, TO OH MOIYYaeT OTMETKY «3»

e Ecnu yyamwiics Habpain ot 74% 1o 90% ot o61iero uuciia 6aioB, TO OH MOJTYYaeT OTMETKY «4»

e Ecnu yyammiics Habpain ot 91% no 100% ot ob61iero urcna 6anioB, TO OH MOITYYaET OTMETKY «5»

13-17 6ammoB — oTMeTKa «3»
18-20 0ammoB — oTMeTKa «4»

20— 23 0aJu1oB — OTMETKA «5»

OLHEHOYHBIE MATEPUAJIBI 11O IPEJIMETY « ®u3uka»
(0a3oBblIii YpOBEHDb)
8 kuace.
A.1 Kak u3MeHsieTcsi BHyTPEHHsIS1 JHEPTHUs BEILIECTBA MPU NMEPEXOJIE U3 TBEPAOTO COCTOSHUSA B JKUJIKOE IPU MTOCTOSIHHOU TeMiiepaType?
1) y pa3HbIX BelIeCTB U3MEHSIETCS [10- PA3HOMY

2) MOKET yBEIMUMBATHCS MJIM YMEHBLIATHCS B 3aBUCUMOCTHU OT BHEUTHUX YCIOBHM

3) ocraeTcsi NOCTOSITHHON 4) yBenuuuBaeTcs

A.2 Kakoe KOTM4eCTBO TEIIOTHI MOTPEOyYeTCs IS IUIABJICHHUS JKEJIe3HOTo jJoMa Maccoi 0,5 T, HarpeToro J0 TeMIiepaTyphl TUIaBJIeHHsI? Y neTbHas
TEIJI0TA IIaBJICHMS JKele3a 2,7- 10° JIK/KT.



1) 135 x/Ix 2) 1,35 x/x  3) 135 MJIx 4) 13,5 xJIx

A.3 Yacrtulpl ¢ KAKUMH 3JEKTPUUECKUMU 3apsaMU PUTITUBAIOTCS?

1) c otHOMMEHHBIMU 2) ¢ pa3HOMMEHHBIMU

3) r00BIe YACTHIIBI TPUTATUBAIOTCS 4) mo0BIe YaCTUIIBI OTTAIKHBAIOTCS

A.4 B sanpe nvatpus 23 yactunpsl. M3 Hux 12 HeliTpoHOB. CKOJIBKO B si7jpe NpOTOHOB? CKOJIBKO aTOM MMEET NIEKTPOHOB, KOI'/1a OH AIEKTPUUECKU
HeWTpasieH?

1) 11 npoToHoB u 23 35eKTpoHA 2) 35 npotoHoB u 11 snexTpoHa

3) 11 npotonoB u 12 snexkTpoHa 4) 11 nporonoB u 11 snexkrpoHa

A.5 Cuia TOKa B HarpeBareIbHOM JIeMeHTe yaliHuka paBHa 2500 MA, conpoTusienue 48 OM. Beruncnure HanpspkeHue.
1)120B  2)192B 3)0,05B 4)220B

A.6 Pesucropsl conporuBnenusiMu R =20 Om u Ry =30 OM BKIItOUEHBI B LIeNb IIOCIIE10BaTENbHO. BriGepuTe npaBUiIbHOE YTBEPKICHHE.
1) HanpspKeHUE Ha TIEPBOM pe3rcTope 0oJIbIIe, 4eM Ha BTOPOM

2) cuiia TOKa B TIEPBOM pe3UCTOpe OOJIbIIe, YeM BO BTOPOM

3) obmiee conpoTHBiIeHHE pe3ucTOpoB Oombliie 30 Om

4) cua ToOKa BO BTOPOM PE3UCTOPE OOJIbIIE, YEM B TIEPBOM

A.7 Comnporusnenue peocrara 20 Om, cuna Toka B HeM 2 A. Kakoe KOJIu4ecTBO TEIIOTHI BBIJCIUT peocTaT 3a | MuH?

1) 40 Ix 2) 80 JIx 3) 480 Ix 4) 4,8 x/Ix

A.8 Kak m3aMeHsieTcsi MarHUTHOE JICHCTBHE KATYIIKU C TOKOM, KOT/Ia B Hee BBOJST KEJIE3HBIN CepJCUHUK?

1) ymenbmiaercst  2) HEe UBMEHSAETCS 3) yBenuuuBaercs

4) MOXKET yBEJIMYUTHCS, @ MOKET YMEHBIIATHCS

B.1 Kycok nbp/1a mOMeIaroT B CTakaH C ropsiueil BOJOH, B pe3yJIbTaTe Yero BeCh JeJl TaeT. Y CTAHOBUTE COOTBETCTBUE MEXKAY PU3UUECKUMHU
BEJIMYMHAMHU U UX BO3MOKHBIMU U3MEHEHUsAMU. K KaXk0# MO3UIIK epBOro CTOI01a MOA0EpUTE COOTBETCTBYIOILYIO MTO3UIIMI0 BTOPOTO U 3aMUIINTE
B TaOJIUIly BbIOpaHHbIE HU(PHI 101 COOTBETCTBYIOIIUMHU OyKBaMH.



dusnyeckas BeIu4nHa XapakTep U3MEHEHUs
A) BHYTpEeHHsIsI SHEpIus JbJa 1) ymeHbI1aeTCA
b) BHyTpeHH:s1 SHEPIHs BOBI 2) yBEJINYUBAETCS
B) TemmiepaTtypa BojbI 3) HEe U3MEHUTCS
Ortser:
A b B

B.2 JIns kaxmoro Gu3NYecKoro MOHSATHUS U3 TIEPBOTO CTOJIOIA MOI0EpUTE COOTBETCTBYIOIIUN PUMEP BTOPOTO

DuznvecKue MOHATUS ITpumepsr
A) pusmueckas BeTMIMHA 1) anexTpuzanus npu TpeHUU
b) dusnueckoe sBneHne 2) DICKTPOMETP
B) ¢usuueckuii 3axon 3) ayieKTpUYecKuil 3apsiz
(3aKOHOMEPHOCTH) 4) sneKTpUYecKuil 3apsi1 BCeria KpaTeH 3JIeMEHTapHOMY 3apsiy
5) 2JIEKTPOH

OtBeT:

A b B

C.1 KakoBa cuia Toka B CTaJIbHOM NPOBOJIHUKE JUIMHON 12 M u ceueHuem 4 MM?, Ha KOTOpBIN nogano HanpsbkeHue 72 MB? (VY nenpHoe
cornpotusiieHue crany pasHo 0,12 Owm- MMZ/M.

Kpurepuu onnenku orBera k 3aganmnio C bana
[IpuBeneHoO MOJHOE MPAaBUIIBHOE PEIIEHUE, BKIFOYAOIIEE CIAEAYIOIINE
AJIIEMEHTBHI:
® BEpHO 3anucanbl (OPMYIIbl, BEIpAKAIOIINE PU3NYECKHUE 3aKOHBI; 3
® [IpUBEJEHbI HEOOXOUMbIE MaTeMaTHUYECKUE TIPE0OPa30BaHUs U
pacyeTsl, IPUBOIAIINE K IPABUIBHOMY OTBETY, U IPUBEJIEH OTBET 3




[IpaBuibHO 3anucanbl HEOOXOAUMBIE (POPMYIIBI, TPABUIIBHO 3aITUCaH 2
OTBET, HO HE MPEJICTABIICHBI MPEOOPA30BAHMUS, TPUBOISAIINE K OTBETY.
nin

B MaTematuueckux npeoOpazoBaHUSIX MM BBIYUCICHUSAX JIOMYyIIEHA 2
omnOKa, KOTopas mpuBeJia K HEBEPHOMY OTBETY.

B pemienuu conepkurcst ommoKa B HEOOXOAUMBIX MATEMATHYECKUX 1
npeoOpa3zoBaHUsX.
nJjin

He yureHo cooTHOIIEHME [T ONPEIeIICHUS] BEJTUYUHBL. 1

OtcyTcTBHE pelieHus, 60ee 0HOM OMMOKH B 3aMUCIX (PU3UIECKUX
(dhopMyI1, UCTIONB30BAHUE HEMPUMEHUMOTO B TAHHBIX YCIOBUSAX 3aKOHA U 0
T.11.

MakcuMallbHOE KOJIMYECTBO OaJIJIOB 3a BCIO PabOTy

Kpurepuu onenuBanusi padborbI:
3amanue 1-8 orennBaercsd B 1 Oamn.
B1 u B2 ontennBaercd B 2 0aiia Kaxoe€.

3aganue C1 oueHuBaeTcs B Tpu Oasa.

e Ecnu yyammiics Habpan ot 55% 1o 73% ot obuiero yuciia 6aioB, TO OH MOJTYYaeT OTMETKY «3»

e Ecnu yyammiics Habpan ot 74% 1o 90% ot obuiero uuciia 6aioB, TO OH MOJYYaeT OTMETKY «4»

e Ecnu yyammiics Habpain ot 91% no 100% ot ob1ero uncia 6anioB, TO OH MOJTYYaeT OTMETKY «5»



6 — 8 0aT0B — OTMETKA «3)»
10 — 12 Gau1oB — oTMETKA «4»

13 — 15 0ayu10B — OTMETKA «5)»

OIEHOYHBIE MATEPHUAJIBI 11O TIPEJIMETY « ®u3uka»
(0a3oBblii ypOBeHb)
9 kaace.

1. Ms4 ynas ¢ BEICOTBI 3 M, OTCKOYMJI OT IMOJIS M ObUI Io¥iMaH Ha BbicoTe 1 M. [1yTh, MPOHACHHBIN MIYOM PaBeH. ..

A) 3m b) 4m B) 5m I 2m

2. Tloes3nm yepes 10 ¢ mocie Havana ABWKEHUs puodperaeT ckopocth 0,6 M/c. Uepes kakoe BpeMsi OT Havasia IBHXKEHHS CKOPOCTh T0e3/1a CTaHEeT paBHa 3 m/c?
A)50c B)30c¢ B)40 ¢ N3s5c

3. 3a Kakoe BpeMs aBTOMOOHIIb, JIBUTAsCh U3 COCTOSHUS IOKOS ¢ yekoperueM 0,6 M/c%, mpoiizer myTs 30 m?
A)55¢ B)15c B)10c IN5c

4. JIBKeHHe MaTepHanbHON TOUKH MPeICTaBIeHo ypaBHeHHeM X = 150t + 0,4t°. HauanbHas CKOpPOCTh paBHa. ..
A) 0,4 m/c b) 0,8 m/c B) 60 m/c I') 150 m/c

5. Cuma 60 H cooGmaer tey yckoperue 0,8 m/c’. Kakast ciia cooGIaer 3ToMy Tely yckopenue 2 m/c’?
A) 150 H b) 120H B)240H N1,6H



6. Uemy paBHO U3MEHEHHE UMITYJIbCa TEJa, €CJIM Ha Hero AevcTBoBaia cuia 15 H B Teuenuu 0,2 ¢?
A) 3 kr * m/c B) 75 kr * m/c B) 15 kr * m/c I") 30 kr * m/c

7. Ha CKOJIbKO YIITUMHUTCS PHIOOIOBHAS JIeCKa ®KeCTKOCThIO 0,5 KH/M mpu MOHATUN BEpTUKAIBHO BBEpX phIObI Maccoii 200 r?
A)lwm b) 4 mm B)4 cm I 10 cm

8. MasTHHK coBepIIacT He3aTyXarolue rapMoHnyeckue Konedanus. [IoCTOSHHBIME SBIAIOTCS. ..
A) cmemenue b) ammunryna B) cxopoctb I') yckopenue

9. CkopocTtb 3ByKa B Bo3ayxe paBHa 340 m/c. YX0 4eraoBeKka UMeeT HauOOJIbIIY0 YyBCTBUTEILHOCTh Ha AuHe BosHbI 0,17 M.YacToTa 3TOM BOJIHBI paBHa. ..
A) 2kl B) 200 I'n B)20 T N 20 x['a

10. Konebanusi, rpaduku KOTOPHIX HpeacTaBieHsl Ha pucyHke (I u I1) oTnuuatorest. . .
Ry

I A) nepuogom B) amnauTygoit B) wactoTou

X v
S R I') BbICOTOV TOHa
.|U.Uf‘v‘.i“?ir:"?=c

11. 3Byk ot (heliepBepKa JIFOAU YCIBIIIAIN CIYCTS 5 C IMOCIIe TOro, Kak OHU ero yBuzeau. CkopocTh 3Byka B Bo3ayxe 340 m/c. PaccTosinue o deiieprepka. ..
A) 85mM B) 170 m B) 850 m ') 1700 m

12. JlepeBsSHHBIN KOPIYC B CTPYHHBIX MY3bIKAIBHBIX HHCTPYMEHTAX WUIPAET POJlb. ..
A) nuddysopa b) orpaxarens B) pe3zonatop I') dytasp



13. DnexTpomarauTHas BoiaHa umeeT uHy 450 M. [lepuon koneGanus 3T0i BOTHBI paBeH. . .
A) 1,5%10° B) 15*10°c B) 13,5*10% I) 1350%10%

14. SIBneHue >NEKTPOMArHUTHON HHAYKIMK OTKPBUT B 1831 T...
A) M.Dapaneit b) 2.JIenn B) Bb.SIxo6u I') A.MakcBemr

15. Oko110 MOIBMKHOTO MOJOXKUTEIBHO 3apsHKEHHOTO IIapa O0OHApYKUBASTCA. . .
A) 3NIeKTprUeCcKOe U MarHUTHOE TIOJIS B) Tonpko anexTpudeckoe mose

B) Tonbpko MarHuTHOE MOJIE I') TonbKO TPaBUTAIIMOHHOE TTOJIE

16. CornacHo Teopur MakcBeia 3IeKTPOMAarHUTHBIC BOJIHBI. ..
A) TIOIepEUHbIE CO CKOPOCTHIO pacipocTpanenus 3*10%m/c

B) MpoJI0IBbHEIE CO CKOPOCTHIO pactpocTpaners 3*10%m/c
B) noniepeunsie co ckopocThio pactpoctpanerus 300 m/c

I') mpomomnbHEIE cO cKOpOCThIO pactipocTpaneHus 300 km/c

17. Macca nokost pOTOHa paBHa. ..
A) 1,00866 a.e.m b) 1,00728 a.e.m B)2r No

18. UeMy paBHO MACCOBOE UHCIIO 5/Pa aTOMA Mapranma 5o Mn?
A) 25 b) 80 B) 30 I') 55



" 27 . 24
19. Ilpu 3axBare Heiitpona siapoM ;, Al 06pasyercst pannoaxrushbiit nzoron 1;Na . [Ipy 3TOM S1ePHOM IPEBPALLCHIH UCILyCKACTCA. ..

A) HeiTpoH b) anpdha-gactuma B) anexrpon I') mporon

20. Yemy paBHa KkpacHas rpaHuna GotoddpdexTa A Kanus, eciid paboTa BbIX0Aa U3 3Toro Meramia 2,2 5B?
A) 564 am b) 0,2 Mmxkm B) 300 Mxm I') 700 M

21. B sinepuoit peaximn g Al+377 —> X+5He BMecto 3Haka X J0IKeH CTOAT. ..
A) Na B)O B) Mg NN

22. YeMy paBHa SHEPTrUs CBSI3U sijipa aToMa fH ? (m,=1,00728a.e.m; my=1,00866 a.e.m; m,=2,0141 a.e.m)
A) 1,7 MaB b) 5 MaB B) 9 MsB I') 4,5 MaB

23. UeMy paBHa SHEprust KBAHTA C 4acTOTOM u3myderus 10°T?

A) 6,6 * 10" I B) 6,6 * 10% Ik B) 6,2*10™ ik ) 6,2 *10™ Jix
24. CoJHIle COCTOUT H3... A) cMmecu a30Ta ¥ reus b) cmecu renus u Bogopoa
B) yrneBomopona I') TonpK0 13 Bogopoaa

25. IlnanerapHyrO MOJENh aTOMa 0OOCHOBAT. . .
A) D.Pesepdopna b) H.bop B) H.Tomcon I') A.DiHmTein

Kpurepuu oueHuBanusi padorbI:

3amanue 1-25 onenuBaercda B 1 Oait

e Ecnu yuamutiica Habpain ot 55% 1o 73% ot o611ero yucia 6auioB, TO OH MOJy4aeT OTMETKY «3»



e Ecnu yuammiicst Habpan ot 74% 10 90% ot obiiero uncna 0aaioB, TO OH MOJy4aeT OTMETKY «4»

e Ecnu yuammiics Habpan ot 91% m0 100% ot obrmiero yucia 6aiioB, TO OH MOTYYaeT OTMETKY «5»

14 —18 0am1oB — oT™MeTKa «3»
19 — 22 6auioB — oTMETKA «4»

23 — 25 0aJuI0B — OTMETKA «5»



MeTO)Il/I‘IeCKI/Ie PEKOMEHIAANUNA YIUTETIO0 IO U3YICHUTIO Hau0oJ1ee CJI0KHBIX TeM Oﬁy‘laIOHIl/IMI/ICSI ¢ 3I1P

BaxxHpIMH KOppPEKLIMOHHBIMU 3ajiadaMu Kypca ¢usuku g nereid ¢ 3IIP sgBnstorcs pa3sBuTHE y ydalUMXcsi OCHOBHBIX
MBICIIUTENIbHBIX OMepanuil (aHaau3, CHHTE3, CpaBHEHHUE, 0000IIeHNE), HOPMAIN3alUi B3aUMOCBSI3U UX JIEATEIBHOCTH C PEYbIO,
dbopMUpOBaHHE TPHUEMOB YMCTBEHHOH paOOThl: aHAIM3 MCXOJIHBIX JAaHHBIX, IUIAHUPOBAHWE MaTepuaia, OCYIIECTBICHHUE
MO3TAlHOTO M WUTOTOBOTO CaMOKOHTpOJs. bombinoe 3HaueHue MpUAAETCSs YMEHHUIO paccka3aTh O BBIMOJHEHHOM paboTe ¢
IPABWIBHBIM YIOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUHU U COOJIIOIEHUEM JIOTUYECKUX CBS3€H B M3/1aracMOM MaTepuale.

YcBoeHHe MporpaMMHOIO MaTepuaia 1o (U3MKe BbI3bIBaeT Oosblliue 3arpyAHeHust y oOydaromuxcs ¢ 3[IP. IToatomy
0co00€e BHUMaHuE NpHU U3YyYEHUM Kypca (PU3MKHU yIEIseTCs] IOCTAHOBKE M OpraHM3alliM 3KCIEPUMEHTA, a TaKKe MPOBEICHUIO
(MOYTH HA KAKJIOM YPOKE) KPaTKOBPEMEHHBIX JT1a00PaTOPHBIX pabOT, KOTOPHIE Pa3BUBAIOT YMEHHE MOJIH30BATHCS MPOCTEHIITUIMU
pudopamu, aHAIU3UPOBATH MMOJTYyYEHHBIC IaHHbIE.

B cBs3u ¢ ocoOeHHOCTAMHU MOBeACHUS M jAedarenbHocTu ydaumxcsa ¢ 3IIP (pacTopMokeHHOCTh, HEOPTaHW30BAHHOCTD)
HEOOXOJMM CTPOXAWUIIMI KOHTPOJIb 3a COOJIFOJICHHEM NpPAaBWII TEXHUKU OE€30MaCHOCTH NpPH NPOBEIECHUU JIaDOPATOPHBIX U
MPaKTUYECKHUX PaldoT.

[Ipy moOArOTOBKE K YypOKaM CIEAyeT MPEeAyCMOTPETh JIOCTATOYHOE KOJMYECTBO BPEMEHM HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOUIUX CBSI3b (PU3MKU C JKU3HBIO, C TEMHU SBJICHUSMHU, HAOJIOJCHHUSIMHU, KOTOPBIE XOPOIIO H3BECTHBI
VUYEHHKaM M3 WX >KM3HEHHOIO OIbITa. BaXHO Takke MAaKCMMaJbHO HCIOJNb30BAaTh MEXKIPEAMETHBIE CBSI3M C TaKUMH
TUCHUIUIMHAMU, KaK IpUpoIoBe/ieHne, reorpadusi, xumus, ouonorus, n6o aetu ¢ 311P ocoGeHHO HYy»XIal0TCsl B MIPENOIHECEHUH
OJIHOTO W TOrO K€ y4eOHOro MaTepHualia B Pa3jiMYHbIX aClEeKTaX, B €ro BapbHUPOBAHWU, B HEOJHOKPATHOM MOBTOPEHHUH H
3aKpETUICHUH TIOJYUYCHHBIX 3HAHWNM M MPAKTUYECKUX ymeHuM. [103Bomsis paccMaTpuBaTh OJMH U TOT K€ Y4€OHBIH MaTepuan C
pa3HBIX TOYEK 3PEHUS, MEXKIPEAMETHBIE CBA3M CHOCOOCTBYIOT €ro JIydIIEMY OCMBICIEHHIO, 0oJjiee MPOYHOMY 3aKperICHUIO
MOJTYYEHHBIX 3HAHUHN U IPAKTUUECKUX yMeHU.B cBs3u ¢ ocobenHocTsamu aetreit ¢ 3I1P uzydyenue HoBoro Marepuaiia Tpedyer:

- 1oaApoOHOTrO OOBSICHEHUS MaTepHalla ¢ OpraHu3alren SJKCIepUMEeHTa;
- 0eryioro MOBTOPEHMUS C BBIJACICHUEM TJIABHBIX ONPESICHUN 1 TOHSITHIA;
- MHOTOKPATHOT'O MOBTOPEHHS;



- OCYIIIECTBJICHUE OOPaTHOM CBSI3M - OTBETHI YUCHUKOB Ha BOMPOCHI, paboTa Mo IIaHy | T.II.

[Tpu mnaHupoBaHUM YI€OHOTO MPOIIecca KeIaTEIbHO MPEyCMOTPETh UCTIOIb30BaHHE:

- pa3HOOOpa3HBIX METOJOB OOYYEHUS: HAIJSIAHBIX: WILTIOCTpanus, AeMoHcTpauus (B ToM yucie [{OP), npaktuueckux;
pa3Hoo0pa3HbIX PopM 00yUEHUS: MHANBHYATBHBIX, TTAPHBIX, TPYITIOBBIX (CO CMEHHBIM COCTaBOM YYECHHUKOB);

- COBPEMCHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH (MH(DOPMAIIMOHHO-KOMMYHUKAITMOHHBIX, PAa3BUTUS KPUTHUECKOTO
MBIIIUICHUS );

- COBPEMEHHBIX TEXHUYECKUX CPEACTB OOYUCHHMSI, TAKAX KaK MEPCOHAIBHBIN KOMITBIOTEP, MHTEPAKTUBHAS JJOCKA.



