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HOACHUTEJBHASA 3AIINCKA

PaGouast nmporpamma pa3zpaboTraHa Ha OCHOBAHHH:

1. ®enepanbHOTrO rocy1apCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa OCHOBHOTO
oOmiero o0pa3oBaHMsl, YTBEPKIACHHOTO MPUKa3oM MUHHUCTEpCTBA MNPOCBEIECHUS
Poccuiickoit ®eneparun ot 31.05.2021 Ne287 (manmee — ®I'OC ocHOBHOTO 00111€TO
obpazopanms 2021 — ®I'OC 0O00-2021);

2. [Ipukaza MunuctepctBa mpocBenieHust PO ot 18.07.2022 Ne568 «O
BHECEHUH U3MEHEHUN B (QenepalbHblii TOCYJapCTBEHHBIM 00pa30BaTeIbHBIN
CTaHIapT OCHOBHOTO  o0miero  o0pa3oBaHus, YTBEPXKIECHHOTO  IMPHKA30M
Munucrepcta npocsemenus PO ot 31.05.2021 No287y;

3. ®enepasibHOM ~ 00pa3oBaTEIbHOM  MpOrpaMMbl  OCHOBHOTO  OOIIETrO
oOpazoBanus (gaiee — DOII OOQ), yTBepKIeHHOW mpukazoM MuHHCTEpCTBA
npocsemeHust Poccuiickoit ®enepannu ot 18.05.2023 Ne371;

4. denepanbHOro MepevHs YYCOHHKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TIPU
peanu3alid HMMEIOIIMX TOCYAApCTBEHHYIO  aKKpPEIUTAIMI0  00pa3oBaTEIbHBIX
IIporpaMM HayajabHOTO OOIIEer0, OCHOBHOTO OOIIEro, CPeAHETro o0I11ero oopa3oBaHus
OpraHM3alMsIMKM,  OCYIIECTBISIOIIMMHU  OOpa30BaTEIbHYIO  JEATEIBHOCTh U
YCTAaHOBJICHHS TPEAEIBHOIO CPOKA MCIOJb30BaHUS YUYEOHUKOB, YTBEPKIECHHOIO
npukazoM MuHncrepcrBa npocsemenuss Poccniickon @epepamuu ot 21.09.2022
No858;

5. Canurtapubix npaswin CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKHUE
TpeOOBaHMsS K OpraHU3alysM BOCIUTAHHUA U OOY4YEHHS, OTIAbIXa U O3I0POBIICHUA
JI€TEN U MOJIOJIEKN», YTBEPKIAECHHBIX MMOCTAaHOBJIEHUEM [ JIaBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpada Poccuiickoit ®eneparuu ot 28.09.2020 No28 (manmee — CII
2.4.3648-20);

6. Canutapapix mnpaBun u HopMm CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHUBBI U TPeOOBaHUS K 00€CTIeUeHNI0 O€30MacHOCTH U (W) OE3BPEIHOCTH IS
yesioBeka (hakTOpOB Cpe/ibl OOMTAHUS», YTBEPKIACHHBIX MOCTAHOBJICHUEM | JTaBHOTO
rocy1apCTBEHHOI0 caHMTapHOTO Bpaua Poccuiickoit @enepanmu ot 28.01.2021 No2
(manee - CanlluH 1.2.3685- 21);

7. Ilpukaza MunucrepctBa mnpocsemieHuss Poccuiickoit  ®Pepepanuu  OT
19.03.2024 Ne 171 "O BHeceHMM U3MEHEHUN B HEKOTOPBIE MPHUKa3bl MUHUCTEPCTBA
MPOCBEIICHUS Poccuiickoit denepannu, Kacaromnmecs dbenepaibHbIX
o0pa3zoBaTeIbHBIX MPOrPaMM HAYaJILHOTO OOIIEro 00pa3oBaHMs, OCHOBHOTO OOIIEro
oOpaszoBaHus U cpenHero oodiero oopaszoBanus" (3apeructpupoBan 11.04.2024 Ne
77830);

8. YcraBa I'OCYJAPCTBEHHOI'O BIO/IPKETHOI'O
OBIIIEOBPA3OBATEJILHOI'O VUYPEXJEHWSI JIVTAHCKOW HAPOJHOU
PECITYBJIMKU "JIYITAHCKAA CPEIHAA I[IKOJIA Ne 67 MMEHU B.X.
TEPHOBOI'O".



[Iporpamma 10 (u3uke Ha ypoOBHE OCHOBHOTO OONIETO 0OOpa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJOXEHUH U TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0O0pa30BaTeIbHON NPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yuéroMm (enepanbHON paboueld MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopmepxaHue TmporpaMMmbl 1O (HU3MKE HampaBieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOUIMXCA W OpPraHMU3alfI0 H3y4YeHUs
bu3MKKM Ha JeATebHOCTHOM ocHoBe. B mporpamMme mo Qu3uMke yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTro mnpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METAIlPEAMETHBIM pe3ysibTaTaM OOyUEHHsI, a TaKKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclipejielieHne y4eOHOro marepuana
no rojaMm oOydeHus (MO Kiaccam), Ipeajaraet MpUMEPHYIO IMOCJIEI0BATEIbHOCTD
U3Y4YEeHUS! TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEIMETHOIO COJAEPKAHUS U yUETE
BO3PACTHBIX OCOOCHHOCTEN 00yYarommXCsl.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEJIbIO OKa3aHUs METOAUYECKOU
MOMOIUIM YUYUTEIO B CO3/IaHNU paboyell MporpaMMsl 10 y4eOHOMY IIpEeIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, OCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHUEH, OHOJoTHel, acTpoHOMUEH U Pu3nuecKkor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa, MNPEIOCTaBISICT HaubOosee sICHbIC
oOpa3ipl NPUMEHEHUs Hay4HOrO0 METOJa IO3HaHUs, TO €CTh CHoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaBHBIX 3ajad (PU3WYECKOro OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUM E€CTECTBEHHOHAYYHOH TPAaMOTHOCTU H
MHTepeca K HayKe y 00yJarouuxcs.

N3ydenue Gusuky Ha 6a30BOM YpOBHE MpEAIOaraeT OBIaJeHUE CIETYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

1. Hay4yHO OOBSACHATH ABIICHHUS,

2. OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeIOBAHUS;

3. UHTEPIPETUPOBATh JIaHHBIE U HMCMOJB30BaTh HAyUYHBIE JOKA3aTENbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3ydyeHus UMK HAa YPOBHE OCHOBHOrO 00IIero oOpa3oBaHuUs
onpenenensl B KoHuenuuu mnpenonaBaHus yudeOHoro mpeamera «®Dusuka» B
oOpa3oBaTenbHBIX opranmu3aiusix Poccutickoit denepariim, peaqu3yomnux OCHOBHBIC
oOmieoOpazoBarenbHble  MPOrpaMMbl,  yTBEpkAEHHOW  permeHneM  Kosierun
MunucrepctBa npocBemieHus Poccuiickort ®deneparuu (mpotokon ot 3 mexabps
2019 r. No [1K48H).



Hean usyyenus pusuku:

1. npuoOpeTeHre uUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K HaydHOMY
U3YYEHUIO IPUPOJIbL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

2. pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE IMO3HaHWUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

3. hopMupoBaHHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4YeHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

4. popMuUpoBaHUE TPEACTABICHUM O PONIU (UBUKUA Uil Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

5. pazBuTHe npe/iCTaBICHUN 0 BO3MOXHBIX cdepax Oynyiein
npoecCHOHANBHON  JEATEIPHOCTH, CBSI3aHHOW ¢  (DU3HMKOW, TOJATOTOBKA K
JanbHENIIeMy 00yYEHUIO B 3TOM HalPABJICHHH.

JlocTrxeHHne 3TUX Lelel MporpaMMbl 1o (PU3HKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIENYIOIINX 3a4a4:

~ TpUOOpETEeHHE 3HAHUIN O JUCKPETHOM CTPOCHHMH BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

— TpUOOpETEeHHE YMEHUW OINHCHIBATH U OOBACHATH (PU3NYECKUE SIBJICHUS C
VICITOJIB30BAHUEM ITOJIyYECHHBIX 3HAHUN;

— OCBOCHHME METOJOB  PpEIICHHA IPOCTEMIIMX  PACUETHBIX 3aJad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX
3a/1ay;

~ pa3BUTHE YMEHMH HaAOJOJaTh MPUPOAHBIC SIBJICHUSI U BBINOJHSITH ONbBITHI,
JabopaTtopHble pabOThl U SKCIEPUMEHTAJIbHbIE HCCIEIOBaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

—~ OCBOEHHME NpHUEMOB pabOThl ¢ MHPOpMalHel (U3MIECKOTO COAEp>KaHUs,
BKJIIOYasi MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (PU3MKH, aHaIu3 U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIIY;

— 3HAaKOMCTBO €O cepamu npodeccuoHaTbHON JesATEIbHOCTH, CBA3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMH Ha JOCTH)KEHHSIX
(buU3MYECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus oTBoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeEJEN0), B 8
Kj1acce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 gaca B Henento).

[Ipennaraemeiii B mporpamme 1o (U3MKE MepeyeHb JIA0OPAaTOPHBIX PadOT U
OTIBITOB HOCHT PEKOMEHJIATEIbHBIM XapaKTep, YUUTENb JIeTaeT BHIOOP MpOBEICHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM WHAWBUAYAITBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa JKCIIEPUMEHTAIBHBIX 3aJlaHul, TpeaaracMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (HU3HKeE.



COJEP XAHME OBYUYEHUA
7 KUIIACC

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

@usznka — Hayka o mnpupone. fBneHus npupoabl. DPUNYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuMHbL. M3Mepenue Qusnyeckux BenuuuH. Duzndeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAyKd HU3Yy4alOT OPHPONY.
EcTecTBeHHOHAyuUHbIi METOJ TMO3HAHUS: HAOIIOJEHUE, IOCTAHOBKA HAYy4YHOIO
BOIPOCA, BBIIBMKEHUE TUIOTE3, HKCIIEPUMEHT IO IMPOBEPKE TMIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TeIIOBbIe, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®uznyeckue MNpuoOOpbl U Mpolenypa MNPSMbIX HU3MEPEHUH aHAIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenre UEHbl IEeIEHUS NIKaJIbl U3MEPUTEIBLHOTO TprOOopa.

2. 3smepenue paccTosHUM.

3. U3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TeJl.

5. U3mepenue temmepaTypbl MNpU TOMOIIM JKUJIKOCTHOTO TEpMOMETpa U
JATYMKA TEMIIEPATYPHI.

6. [IpoBenenue wuccineAoBaHUs IO MPOBEPKE THIOTE3bl: JAJBHOCTh MOJETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTroMbl M MOJIEKYJNbl, HMX pa3Mepbl. OImbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHne dactun BemiecTBa. CBfA3b  CKOPOCTH JBMXKEHHMS YacTUL[ C
temrneparypoii. bpoyHoBckoe aBwkenume, auddys3usa. BzaummopeicTBue dYacTHIL
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPIBIX
(kpucTayIMyecKknx) Tea. B3anMocCBs3p MeXAy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHpIX COCTOSIHUAX M UX ATOMHOMOJEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBU>KEHHUS.

2. Habmonenue nuddysun.



3. Habmonenue siBneHnid, OOBSICHIIONIMXCS MPUTSKEHUEM WM OTTAIKUBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIOB (C UCIoab30BaHueM (poTtorpaduii).

2. OnbITHI 10 HAOIIOACHUIO TEIIOBOIO PACIIMPEHHUSI Ta30B.

3. OmbITHI 0 OOHAPYKEHHUIO ACUCTBHUS CHIJT MOJICKYJIIPHOTO TIPUTSIKEHUS.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBWXKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHUIKEHUE.
Cxopoctb. CpenHsii CKOpOCTh IPU HEPAaBHOMEPHOM JBHXKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenue wHepuuu. 3aKOH WHEpUUHU. B3auMopeicTBUE Ten Kak MNpUYMHA
M3MEHEHHS CKOPOCTHU JBUXKEHUS Tel. Macca kak Mepa UHepTHOCTH Tena. [lmoTHOCTh
BemecTBa. CBs3b INIOTHOCTH C KOJTUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuila Kak XapakTepuCTHKa B3auMoAeHcTBUS Tell. Cuiia YNpyrocTh M 3aKOH
['yka. 3mepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJIICHHE TATOTCHUS U CHUJa
TsokecTd. Cuna TshKkecTH Ha JIpyrux ruia”ertax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HANPaBICHHBIX MO OJHOM mpsamou. PaBHoneicTByromas cuia. Cuna TpeHHS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGaroneHne MeXaHUMIECKOTO ABYKECHUS TEa.

2. 3Mepenne CKOpoCTH MPSIMOTMHEWHOTO JIBIKEHUSI.

3. HaGmogenue siBJICHUS MHEPIIUH.

4. HaGnroneHue M3MEHEeHHsI CKOPOCTH TPU B3aUMOJICCTBUU TEll.

5. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

6. CroxxeHune cuil, HalpaBJICHHBIX M0 OAHON MPSIMOH.

Jlabopamopusie pabomul u onvimel.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JABWKEHHS (IIapuKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2.Omnpenenenre cpeaHe CKOPOCTH CKOJMBKEHHsS OpycKa WM IIapuKka Io
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenre MIOTHOCTH TBEPIOTO TEa.

4.OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (aedopmainnn)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHUS OT Beca
TeJla U XapaKkTepa COMPUKACAIONIUXCS MTOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTENH M ra3oB.

JHaBnenue. CriocoObl yMEHBINIEHUS W yBEJIWYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JIaBJICHHS Ta3a OT oObéMa, TemmepaTypel. llepemaua naBneHus
TBEPABIMU TEJIAMH, XKUJIKOCTAMU W razamu. 3akoH [lackans. I[IHeBmatuueckue
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MalllUHbl. 3aBUCUMOCTb JAaBJIECHUSI KUJIKOCTH OT TIiIyOuHbl. ['mapocrathuueckuit
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnun u arMmochepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHUS
BO3yIIHONW 006osiouku 3emiu. OmnbiT Toppuuennu. W3mepenune aTtmocdepHOro
JaBJICHUsI. 3aBUCUMOCTh aTMOC(EpHOro JaBJi€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKHMIOKOCTH M ra3a Ha IOIPYKEHHOE B HHUX TeJIO. BeITankmBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIEPATYPHI.

2. [lepenaya naBneHMs KUIKOCTHIO M Ta30M.

3. CooOmraronyecst COCybl.

4. T'uapaBinuueckuii mpecc.

5. [IposiBnenue aecTBUst aTMOCHEPHOTO TABICHUS.

6. 3aBUCMMOCTD BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA TOTPYKEHHON YacTH Tena
IJIOTHOCTH JKUJIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KHUIKOCTH.

8. YcnoBue miuaBaHus TeN: TJIaBaHWE WM MOTPYXKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTU Beca Teja B BOJE OT 00BbEMA MOrPYKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpenenieHre BhITATKUBAIONIEH CUIIBI, JCHCTBYIOIICH HA TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, TEHCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT MacChl TeJa.

4. OnpIThI, JAEMOHCTPUPYIOIINE  3aBHCHUMOCTh  BBITAJIKMBAIOIICH  CHJIBI,
JEHUCTBYIONIEH Ha TEJIO B KUIAKOCTH, OT 00BEMaA MOTPYKEHHOW B YKUIKOCTh YAaCTH
TE€JIa U OT INIOTHOCTHU KUIKOCTH.

5. KoHctpynpoBanue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U OINpPEACIICHNE
€€ rpy30N0AbEMHOCTH.

Paszgen 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTtbie MexaHW3MbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [IlpumeHeHune npaBuiia paBHOBECHs pbluara K 0JIOKy. «30J10TO€
npaBuio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY H
TEXHUKE.



Mexannueckas dHeprusa. KunHerndeckas MW INOTEHUHAJIBbHAS  DHEPIus.
[IpeBpalenre 0AHOrO BHJIa MEXAHUYECKOW SHEPIUU B APYTrOd. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. ITpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThI CHIIBI TPEHHUS MPU PAaBHOMEPHOM ABM)KCHHUU Tella 10
TOPU30HTATBHON OBEPXHOCTH.

2. UccnenoBanue ycnoBUi paBHOBECHS pblyara.

3. U3mepenne KIIJI HaKI0HHOM TIOCKOCTH.

4. M3ydeHune 3aK0Ha COXpaHEHUSI MEXaHUYECKOM SHEPIHH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETUYECKOM TEOPUM  CTPOCHUS
BemiecTBa. Macca M pasMepbl aTOMOB U MOJIEKYd. OTMBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKOU TEOPHH.

Mopgenun TBEPAOro, >>KUIKOTO M Ta3000pa3HOrO0 COCTOSIHUM  BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObsICHEHHWE CBOMCTB ra3oB, XUIKOCTEH H
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaurBaHU€ U KaOWUISIPHBIE sABJICHUA. TenIoBOe pacliupeHUE 1 CKaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABUXKCHUSA
yacTull. BuytpeHHsass »sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW SHEPTUH:
Terionepeaaya u coBepileHre padboTel. Buasl Temionepenayun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyUYCHHUE.

KomnuecTBo TEIIOTHI. YJelbHAs TEIUIOEMKOCTh BEIECTBa. 1emaooO0MeH H
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO OanaHca. [lnaBinenue u oTBepaeBaHue
KPUCTATMYECKUX BEIIECTB. YJIeJibHas TemioTa IulaBieHud. llapooOpazoBaHue u
koHjeHcarus. Mcnapenune. Kunenue. VYjaenpHas Temjiota mnapooOpa3oBaHMUS.
3aBUCHMOCTH TEMITEpATyphl KUTICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotel TeruioBbix aABuratenedt KIIJ[ TeroBoro aBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS ¥ IIPEBPAICHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO JIBU>KEHHUS.

2. Habmonenue nuddyszuu.



3. HabGmoienue siBjieHni CMauuBaHUs U KAMWJUTSIPHBIX SIBICHHM.

4. HabmroieHre TEIJI0OBOTO PACITUPEHUS TEll.

5. I3MeHeHue [aBiieHUs] ra3a OpU M3MEHEHWH O0bEMa M HArpeBaHUU WIIU
OXJIAXKICHUU.

6. [IpaBuiia u3MepeHus TeMIepaTyphl.

7. Bunpl Tenionepenayu.

8. OxJakIeHne MPU COBEPIEHUN PAOOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMHU CUJIAMHU.

10. CpaBHeHUE TEIIOEMKOCTEH Pa3IMYHBIX BELIECTB.

11. HaGmroneHue KuneHus.

12.HabnroaeHne moCTOSHCTBA TEMITEpaTyPhl MPH TUTABICHUH.

13.Monenu TErIOBBIX IBUTATEIICH.

Jlabopamopnvie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OTBITHI 10 BEIPAIIMBAHKUIO KPUCTAUIOB TTOBAPSHHOM COJIM MJTM caxapa.

3. OmpITEI TI0 HAOJIOMEHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, JKUIAKOCTEH U
TBEPABIX TEIL.

4. OnpeneneHUe TaBJIeHUs BO3AyXa B OJJIOHE HITIPHUIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3/lyXa OT €ro o0béMa
Y HarpeBaHUsI WM OXJIaKICHUSI.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmonenne w3MEHEHHS BHYTPEHHEW OHEpPruM Tela B  pe3ylibTare
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

8. UccnenoBanue SsBJICHHS TEIJIOOOMEHA TIPH CMEIIMBAHWM XOJOJHOH U
ropstye BOJIBI.

9. Omnpenenenrie KOJIWYECTBA TEIIOTHI, MMOJTYYEHHOTO BOAOMW MPH TETNIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

10.Ompenenenre yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHus.

12.0Omnpenenenne OTHOCUTENHHON BIAYKHOCTH BO3/IyXa.

13.0Omnpenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

Onektpusanus Ten. JlBa ponaa 3JeKTpUYECKUX 3apsiioB. BzaumopneicTsue
3apspKeHHBIX Tesl. 3akoH KyioHa (3aBUCUMOCTH CHJIBI B3AaUMOJICHCTBHSI 3apSKEHHBIX
TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUS MEXITY TEIaMH).

OnekTpuueckoe mnoisie. Hanpssk€HHOCTh dnekTpuueckoro mosst. [Ipunmun
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu »neKTpUYecKUX 3apsa0B. DJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsl.
Crpoenue atoma. [TpOBOIHUKY U AUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. YCIOBHA CYIIECTBOBAHHS DJIIEKTPUYECKOTO  TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuueckas  nenb. Cuwima  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BENIECTBA. 3aKOH OMa 1Jis
yuacTka uenu. [locnenoBarenbHoe U mapaJuieIbHOE COEAUHEHNUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH Jxoymns—JleHia.
DReKTpUYECKUe MENU W MOTPEOUTENTN AIEKTpUUEeCKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

ITocTostHHBIE MarHUTHI. B3anMoneicTBue NMOCTOSHHBIX MarHuToB. MarHuTHoe
nosie. MarauTHoe nosie 3eMJIM U €ro 3HaYeHue NS )Ku3HU Ha 3emiie. OnbIT Dpcrena.
MarauTtHoe 1oJe NEKTPUIECKOro ToKa. [[puMeHeHne 3IeKTpOMarHuTOB B TEXHUKE.
JlelicTB€ MarHMTHOTO TMOJISI Ha TMPOBOJAHUK C TOKOM. OJEKTPOJBUTATEIb
MMOCTOSHHOTO  TOKa. Mcmoyib30BaHWE  ANEKTPOJBUTATENIEM B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Oneitel @apaned. fBneHue snexkrpoMarHuTHOM uHAyKuuH. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0b1 ITOJTYYEHHUS AIEKTPUYECKOU DHEPIHH.
DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.
Jlemoncmpayuu.

1. DnexTpusarus Tell.

2. JIBa po/ia JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
3. YCTpOHCTBO 1 ACHCTBHE IIEKTPOCKOTA.

4. DneKTpocTaTuyecKast MHIyKIIHSL.

5. 3aK0H cOXpaHEeHUsI JEKTPUUECKUX 3apsIIOB.

6. IIpOBOTHUKY U TUAJICKTPUKH.

7. MoaenupoBaHu€ CUIIOBBIX JIMHUMA 3JIEKTPUUECKOTO TOJIS.

8. cToYHMKH MTOCTOSIHHOTO TOKA.

9. JleiicTBHS SIEKTPUUECKOTO TOKA.

10.2OneKkTpuyecKuii TOK B KUIKOCTH.

11.T"a30BBblii pa3psia.

12.M3MepeHne CUIbl TOKa aMIIEPMETPOM.

13.3MepeHne 3IeKTPUIECKOTO HAPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MozenupoBaHre HEBO3MOXKHOCTH pa3JI€JIeHUs MTOJIFOCOB MAarHUTA.
17.MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
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18.0mbIT OpcTena.

19.MarauTHoe€ 1oJie TOKa. DIEKTPOMArHuT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM.

21.25neKTpoABUraTeNbh MOCTOSSHHOTO TOKA.

22.UccnenoBaHue SIBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.0mpiTer Dapages.

24. 3aBUCHUMOCTb HaNpaBICHUS MHIYKIIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

25. DnekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITel 1O  HAOMIOAEHUIO JJIEKTPU3AIMU TEl UHAYKUMEH U 1pHu
CONPUKOCHOBEHHH.

2. UccnenoBanue JEHCTBUSL DJIEKTPUUECKOIO TOJS HAa MPOBOAHUKU H
JUDIIEKTPHKHU.

3. Coopka u mpoBepKa pabOTHI ANEKTPUIESCKON IETH IMTOCTOSTHHOTO TOKA.

4. VI3MepeHue U peryimpoBaHUE CUIIbI TOKA.

5. 3mepenue u peryampoBaHue HAPSHKEHHUS.

6. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYIIErO 4Yepe3 pPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JIEKTPUYECKOIO COMPOTHUBICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEYHOTO CEYEHUS U MaTepuara.

8. [IpoBepka mpaBuia CJIOXKEHUS HAINPSDKEHUH TpU  [OCIEN0BATEIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwia s CWIBI TOKa NpU TAPAICIBHOM COEIWHEHUU
PE3UCTOPOB.

10. Ompenenenne pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO YePE3 PEIUCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, MIYILIETO Yepe3 JaMIOUKy, OT
HaIpsDKEHMS Ha HEW.

13. Ompenenenne KI1J] narpeBarens.

14.VccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBUS TTIOCTOSIHHBIX MAarHUTOB.

15. U3y4yeHre MarHuTHOTO MOJIsi MOCTOSIHHBIX MarHUTOB MPU UX 00bEIUHEHUH U
pazziereHu .

16. MccnenoBanue AEMCTBUS JIEKTPUUECKOIO TOKa HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUS KATYILIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue neicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 u3ydeHre padOThI AJIEKTPOIBUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTenbHON yCTaHOBKHU.

11



21. OnpITEl 1O HCCICAOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWHA:
HCCICA0OBAaHUC W3MEHECHUI 3HAUCHUS U HarpaBJICHUA WHAYKIMOHHOI'O TOKaA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexannueckoe aBwxkeHue. MarepuanbHas Todka. (Cucrema  oTcyéra.
OTHOCHUTEIIBHOCTE MEXaHWYECKOIO JIBM)KCHMS. PaBHOMEpHOE IPSMOJIMHEMHOE
nBrkeHne. HepaBHOMEpHOE NpsMONMHENHOE IBHKEHHE. CpelHsss U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckOpeHHOE TpsMONHMHEWHOe aBkeHue. (CBoOomHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE IBWXKEHUE MO OKpyKHOCTH. Ilepuong u wacrtora oOparieHwus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBoiii 3akoH Hprorona. Bropont 3axkon Herotona. Tpernii 3akoH HproroHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuja TPEHUS CKOJIbKEHUS, CHJIa
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSOKECTM M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpEHUE CBOOOJHOTO
najgeHus. /[Bmkenume maner Bokpyr Connna. IlepBasg kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue MarepuaibHOM TOUKH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Ttena. M3menenne mmmyibca. MMmynsc cunbl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckasi paboTa U MOUIHOCTh. PaboTa cuil TsKeCTH, ynpyrocTu, TPeHHUsL.
Cesi3p sHepruu W paboTel. lloTeHuumanbHas »SHeEprus Tena, MOJHATOTO HaJ
ITOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas HEPTUs CHKATOW Npyx uHbl. KnHeTHueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHMS MEXAaHMYECKON
DHEPIUH.

Jemoncmpayuu.

1. HaGnroneHne MeXaHHMYECKOro JIBUYKEHHUS! Tella OTHOCHUTEIBHO Pa3HbIX Tl
OTCUY€Ta.

2.CpaBHeHME TyTed M TpPACKTOPUN [JBWKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. 3Mepenne cKopoCcTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABMXKECHUS.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUSI.

5. HabGmronenue aBu»KeHUs Tea Mo OKPYy>KHOCTH.
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6. Habmionenne MexaHWYECKUX SIBICHHM, MPOUCXOMASIIUX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBIJKEHUH OTHOCUTENIbHO KaOMHeTa
1076370978

7.3aBUCUMOCTb YCKOPEHHUS T€JIa OT MACChI TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroeHne paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TEI.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JABM)KCHUU.

10.Ilepenaua ummynsca Ipy B3aUMOJCHCTBUH TE.

11.IIpeoOpa3zoBaHusi SHEPTUU NIPU B3aUMOIEUCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.CoxpaHeHue uMIyJbca Ipu abCOIIOTHO YIIPYroM B3aUMOJIEHCTBUU.

14 . HabnrogeHne peakTUBHOTO ABUKECHUS.

15.CoxpaHeHre MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MAJACHUH.

16. CoxpaHeHue MEXaHMYECKON 3HEPruM MpH ABMKEHUU TeNa MOJ JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa sl pa3roHa M JAJbHEUIIEro pPaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. OmnpenienieHre CpeHEW CKOPOCTH CKOJIBKEHUS Opycka WIH JBUKCHUS
HIapyKa MO0 HAKJIOHHOM IIOCKOCTH.

3. OmpenenieHne yCKOpPEHUS Tela TMpH PAaBHOYCKOPEHHOM JBHKCHHH IO
HAKJIOHHOU IUTOCKOCTH.

4. UccnenoBaHue 3aBUCHUMOCTH IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. [IpoBepka runoTe3sl: €ciau NpU paBHOYCKOPEHHOM JIBUYKEHUH 0€3 HadallbHOM
CKOPOCTH MYyTH OTHOCSTCS KakK psAJd HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
POMEKYTKHA BPEMEHU OJMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTHM CHJIBI TPEHHUSI CKOJBKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Onpenenenne kKodhPuUIIMEHTa TPEHUS CKOIbKEHUS.

8. Onpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenne pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Tela IO
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

10. Omnpegenenue pabOTBl CHUJIBI YIOPYTOCTH TMpH MOIBEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

10.N3yuenue 3aKkoHa COXpaHECHUS YHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUl: MepHof,
4acToTa, aMIUINTyJda. MaremaTuyecKuil M NPYKUHHbIM MasTHUKU. [IpeBpamienue
HHEPrUU MPH KOJIeOATETbHOM JIBHXKCHHH.
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3aryxaromue Kosie0aHusl. BriHyX1eHHbBIE Kosie0aHusl. Pe3onanc.
Mexanunueckue BoJiHbl. CBOKCTBa MEXaHUYECKUX BOJIH. IIpoosibHBIE M TIOIEpEYHbIE
BOJIHBL. J[IMHA BOJIHBI M CKOPOCTb €€ pacnpOCTpaHEHHs. MeXaHHYeCKHe BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakenue 3Byka. MHbpasByk u
YIIBTPa3BYK.

Hemoncmpauuu.

1. Habmogenne kojeOaHuii Ten mMoJ JEHCTBUEM CWJIBI TSXKECTH M CHIIBI
YIOPYTOCTH.

2. HaGmonenue kosie0aHuii rpy3a Ha HUTH U Ha TIPYXKUHE.

3. HabGumoienne BeIHYXJIEHHBIX KOJIEOaHUI U pe30HaHCA.

4. PacnpocTpaHeHue NPOAOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJENH).

5. HaGmroienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUeCKHUil pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenre 4acTOThI M epruoa KoJieOaHU MaTEMaTHYeCKOr0 MasiTHUKA.

2. OmpeneneHne YaCTOThI U IEprUoia KojaeOaHui Mpy>KMHHOTO MasiTHHUKA.

3. UccnenoBanne 3aBUCHUMOCTH NEpUOAA KoJI€OaHWM MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPUOJIa KOJIeOaHUN NMPY>KUHHOTO MasiTHUKA OT
Macchl rpysa.

5. [IpoBepka HE3aBUCUMOCTH IepHoAa KoJieOaHUM Tpy3a, MOIBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH Mepruoaa KoJieOaHUil MPy>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. I3mepenune ycKkopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJIE. DNEeKTPOMArHUTHbBIE BOJIHBL. CaoiicTBa
ANEKTPOMarHuTHeIX BOJH. Illkana »snekTpoMarHuTHBIX BOJH. Mcnonbs3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJeKTpoMarHuTHas mnpupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1. 3yyeHue CBOWCTB SJIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOUIBEHOTO
TenedoHa.

Pazgea 11. CBeroBble siBJICHHS.
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JlyueBas monenb cBera. ctounuku ceera. [IpsMonmHeiHOE pacnipocTpaHeHne
ceera. 3armenusi Connna u Jlynsl. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBera. 3akoH MpejaomiieHUs1 cBera. llonHOe BHyTpeHHee
OTpa)keHHE cBeTa. VMcnonb30BaHUE MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xox mydeit B nuH3e. OnTuueckas cucrema doroanmnapara, MUKpOCKOIA
U Teneckomna. ['na3 kak ontryeckasl cucremMa. bam30opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B chnekrp. OmnbiTel  HeioToHa. Crnokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

1. IlpsimonuHEHOE pacIpOCTPaHEHHUE CBETA.

2. OTpaxkeHHe CBeTa.

3. [lony4yenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

4. IIpenomiieHue cBera.

5. OnTudeckuit CBETOBO/I.

6. Xox mydel B COOMpAFOIIEH JTNH3E.

7.Xox myder B pacCEUBAIOIICH JTMH3E.

8. [lonyuyenune n300paxxeHUM C TOMOIIBIO JTUH3.

9.Ilpunnun aeiictBus (oToamnmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. PaznoxxeHnue 0eoro cBeTa B CIICKT].

12. Tlonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. VccnenoBanre 3aBUCUMOCTH yria OTPaXEHUs CBETOBOrO Jy4ya OT yrjia
naJIeHus.

2. 3y4yeHue xapakTepucTUK n300pakeHus IpeIMETa B INIOCKOM 3epKalie.

3.HccnenoBanre 3aBUCHUMOCTH yTriia MPEJIOMJICHUS CBETOBOTO Jiyda OT yriia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TTonydyenue n3o0paxxeHu ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

5.Omnpenenenue (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIJIBI coOuparonieit
JINH3BI.

6. OIBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKT).

7.00bITHl 1O BOCHPHUSITHIO IIBETA MPEIAMETOB MPU HMX HAOIIOJEHUU Yepe3
LBETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel Pezepdopma u mumanerapunas moxaenb atoma. Mogenb atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aThie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(da, Oeta- W ramma-u3nydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mmonens aroMHoOro siapa. M3zoromnsl. PagnoakTuBHbIe NpeBpalieHusl.
[lepnon nosrypacnaia aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apsAI0BOrO M MAacCOBOIO YHCEN.
OHeprus CBsA3M aTOMHBIX sjaep. CBsA3p Maccsl W dHepruu. Peaknuum cuHTe3a H
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas osHepreruka. JleWCTBUA pPaAMOAKTUBHBIX M3JIy4CHUM Ha JKHBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CriexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

2. CrieKTphl pa3IYHbIX T'a30B.

3. Cnextp BogOpOIA.

4. HabmoeHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIMX U3TYyYCHUI.

6. Peructparus u3aydeHus IPUPOIHBIX MHHEPAJIOB U TPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroieHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUYEHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE PHEPIUU YACTHUIIBI 10 TOPMO3ZHOMY ITyTH
(o doTtorpadusm).

3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO-00001IAI0IIMI MOAYJb MPEIHA3HAUEH JUUISl CUCTEMATU3alUK U
0000LIeHNs] MPEAMETHOIO COJIEP)KaHUS W OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO
OpU HM3YyYEHUM BCEro Kypca (U3MKH, a TaKXkKe JJIs MOATOTOBKHM K OCHOBHOMY
roCyJJapCTBEHHOMY 3JK3aMEHy MO (Qu3MKe IJis OO0ydarouIuxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipn u3ydyeHHH NAHHOTO MOJIYJIA PEAIU3YIOTCS M CHCTEMAaTU3UPYIOTCS BUBI
JIeSITEJIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHXKEHHE MPEIMETHBIX U
METAlpeMETHBIX  IJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HbIX METOJOB HCCIEIOBAHUS
SBJICHUA NPUPOAbI M TEXHHUKH, OBJIAJCHHE YMEHUSIMH OOBSACHATH (PU3NUECKHE
SBJICHHS, TIPUMEHSAS T[OJYy4YEHHbIE 3HAaHWs, pelmarb 3aJaud, B TOM YHUCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep MHAaHHOTO pas3lielia peain3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

~ Ha OCHOBE IIOJIyYCHHBIX 3HAHUI paclo3HaBaTb M HAy4YHO OOBACHATH
buznyeckue BICHUS B OKPY KaIOIIEH MPUPOIE U MOBCEIHEBHOM KU3HH;

~  HCIIOJIb30BAaTh HAyYHBIE METO/IbI UCCIEA0BAaHUS (PU3NUECKUX SIBICHUN, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;
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—  OOBSCHSATH HAaYy4YHBIC OCHOBBI HanbosIee BaXKHBIX I[OCTI/DKCHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HallpyuMcCp, HNPAKTHUYCCKOI0 HCIOJB30BaAHUS PA3JIIMYIHBIX HWCTOYHHUKOB
9HCPIrnyM Ha OCHOBC 3aKOHa IIPCBpAIOICHUSA W COXPAHCHHA BCCX HM3BCCTHLBIX BHIOB
OHCPIUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue pu3uKku Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHUsl HAMPABIEHO Ha
JOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX 00pPa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

B pesynbTare uzyueHnusi P3Nk HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs Y
oOyuaromierocss OynyT chHOpPMUpPOBAHBI CICAYIONIUME JUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS:

— TPOSBIICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
(bu3NYecKoil HayKH;

~ LEHHOCTHOE OTHOILLIEHHUE K JOCTHKEHHUSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

~ TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKUX MpOOJIeM, CBS3aHHBIX C MPAKTUYECKMM MPUMEHEHUEM JOCTHIKEHUN
busuKy;

~ OCO3HaHWE BAXXHOCTU MOPAITBHO-3THUECKUX MPUHIMIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPHUSTHE ICTETUYECKUX KayecTB (PU3MUECKONW HAayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HAHHME LEHHOCTHM (PU3NYECKOW HAyKHM KakK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI PA3BUTHSA TEXHOJIOTMM, BaXXHEHILIEW COCTABIIAIOLIEH
KYJIbTYPBI,

— pa3BUTHE HAY4YHOH JI0O03HATENBHOCTH, WHTEpPEca K HCCIeIOBATEIbCKOM
NEeSTEeIbHOCTH;

5) ¢opmupoBaHusi  KyJbTYpPbl  3A0pOBbS M  3MOIHOHAJBHOIO
0J1aronoJry4us:
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— OCO3HaHUE IIEHHOCTH O0e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAYKHOCTH MPABHII 0€30MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, C AJEKTPUUECKUM U TEIIOBBIM 000PYI0BAHHUEM B JOMAIIHUX YCIIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKA PEQIICKCHH, TPU3HAHNE CBOETO IIPaBa Ha OIMINOKY
Y TaKOT'O € MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON OpraHu3aIlii, ropojaa, Kpas) TEXHOJIOTHYECKOW M COIMAIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO NMpodeccuid, CBSI3aHHBIX ¢ (PU3UKOK;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

— OpHUEHTAlMs Ha TMpUMEHEHWE (DU3MYECKUX 3HAHWM I pelIeHus 3ajad B
00JIacTU OKPYXaIoIIeil Cpeibl, MJIaHUPOBAHUS MOCTYIIKOB U OIIEHKH X BO3MOHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILLEH CPEeIbl;

— OCO3HaHUE TI00ATBHOTO XapaKTepa SKOJOTMYECKUX HpoOJIeM M IMyTed HuX
pelieHus;

8) amanranuM K U3MEHSAIIMMCH YCJOBUSIM COUHUAJIBHOW M NPUPOIHOH
cpeabl:

— TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBHIMOJHEHUU UCCIACAOBAHUM W
MPOEKTOB (PU3MUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JEATEIIbHOCTD;

— NOTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4HCie (OPMYITUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— 0CO3HaHMWE JAePUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUIAHMPOBAaHUE CBOETO pAa3BUTHA B MPUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUU;

— CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

— OLEHKAa CBOMX JECUCTBUM C YUYETOM BIIMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIOOQTHHBIX TTOCIIECTBUM.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbrate ocBoeHHS MPOTrpaMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromierocss Oyayr copmupoBaHbl  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATC/IbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBHSI,
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KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHbIE  JEHCTBUS,  PETYJIATUBHBIC
yYHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

— BBISBISITH U XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKH OOBEKTOB (SIBJICHUN);

~ YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK KIAacCU(PUKALMU, OCHOBAHUA IS
000OIICHHS U CPaBHEHHS,;

— BBISIBIISITh 3aKOHOMEPHOCTU M TMPOTUBOPEUHUSI B pacCcMaTpUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

— BBISBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W TNPU U3YYCHUH (PUINYECKUX
SBJICHMA W TIPOILIECCOB, JEJIaThb BBIBOABI C MCIOJb30BAaHUEM JCTYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PU3MUECKHIX
BEJINYWH;

~ CaMOCTOSITENILHO BBIOMpATh CHOCOO pelleHus yuyeOHOW (u3nuecKoi 3agauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pELICHUS, BbIOOp HamOoiee MOAXOJAIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUSL:

— WCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,

— TPOBOJUTH MO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

~ OLIEHWBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTH HH(POPMAIIHIO, MTOTYICHHYIO
B XO0/I€ UCCJIEIOBAHMS W HKCIIEPUMEHTA;

— CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

— TPOTHO3WPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE GU3NIECKUX TIPOIECCOB,
a TaKXe BBIIBUTAaTh MPEATNOIOKECHUS] 00 WX pPAa3BUTHH B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora c nunopmanmueii:

— TPUMEHATH PA3JTMYHBIE METOJIbI, HHCTPYMEHTHI M 3amlpOChl MPU TIOWCKE M
otOope MH(pOPMAIMU WU JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOM (puznyeckon
3a]a4H;

— aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATH M HWHTEPIPETHPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

~ CaMOCTOSITENIFHO  BBIOMpPAaTh  ONTHUMAIbHYIO  (GOpMYy  TPEICTaBICHHS
uHPOpMAIIMM W WUTIOCTPUPOBATH pEIIaeMbIe 3aJaud  HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoit 1 nX KOMOMHAITUSIMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe el CTBUS:

— B XoJie 00CyXIeHHs y4eOHOT0 MaTepurana, pe3yabTaToB JJa00paTOPHBIX PadOT
U TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKA3bIBAThH
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ujey, HalelieHHble Ha peIIeHHE 3aJayd U MOoAJep)KaHue OiaroxxenaaTelbHOCTU
OOIIECHMS,

— COINOCTAaBISATh CBOM CYXIECHUS C CYXKJCHHUSIMHU JPYIMX YYAaCTHUKOB JIAAJIOra,
OOHapy>KUBaTh pPa3IMuUE U CXOJCTBO MO3UIIUI;

— BBIPAXKaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— MyOJWYHO TIPEACTaBIATH PE3YJIbTAThl BHIOJHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEeprMeEHTa, UCCIEOBAHUS, IPOEKTA);

— TIOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHAMBUIYaJTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOTIEMBI;

— TPUHUMATh LEJIU COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh ACHCTBUS IO
e€ JOCTH)KEHHMIO: paclpelensiTh pOJH, OO0CYKIaTh NPOLECCHl M Pe3ylbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

— BBINIOJIHATH CBOIO 4YacTh PaOOThI, JOCTUTasi Kauye€CTBEHHOTO pPe3yJibTaTa Ii0
CBOEMY HAIpPaBJICHUIO W KOOPJIUHUPYS CBOM JEHUCTBUS C JAPYTUMHU YJIEHAMU
KOMaH/IbI,

— OILICHMBATh KauyeCTBO CBOEr0 BKJIAJa B OOUIMI NPOAYKT IO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PerynsiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIE JeHCTBUS

Camoopranusamnus:

— BBISBIIATH MPOOJIEMBI B )KU3HCHHBIX U YUYCOHBIX CUTYAIHIX, TPEOYIOTUX IS
petieHus GU3NIECKUX 3HAHUM;

~ OpPUEHTHUPOBAThCA B  PAJIMUHBIX  MOAXOJAX  NPUHIATHS  pEUICHUUN
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHU TPYIITION);

~ CAMOCTOSITENIBHO COCTaBIISITh AJNTOPUTM peIlIeHUs (U3NYECKON 3ajaud WiId
IlaHa HWCCIEJOBaHUS C YYE€TOM HMMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

— Jenath BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHbII HHTEJJIEKT:

— JaBaTh aJ€KBATHYIO OLEHKY CUTYyallMu U MpeJjiarath MjiaH e€ N3MEeHEHHUs,

— OOBACHATH  NPUYUHBI  JIOCTMOKEHUS  (HEIOCTHKEHHUS])  pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

— BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJHEHUS
(GU3MYECKOTO UCCIIEOBAaHMUS HJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIMUOOK, BOZHUKIIINX TPYJHOCTEH;

— OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM;

— CTaBHUTH ce0sl HA MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIA JUCKYCCHM Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTo;

— TIpU3HABaTh CBOE MPaBO HA OMIMOKY MpU penieHur GU3NYEeCKUX 3a/1a4 UM B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBO JPYToro.
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MPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydennsi B 7 Kjacce mpeIMETHBIC PE3ybTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIN:

— UCIOJIb30BaTh MOHATUA: (QU3HUECKHE U XUMUYECKHUE SIBIICHUS, HAOJIO/ICHUE,
HKCIIEPUMEHT, MOJIEJb, TUIOTE3a, CIMHULIBI (PU3UUYECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHHS BelecTBa (TBEpAOE, XKHUAKOE, Ta3000pa3HOe), MEXaHMIECKOE
JIBIKCHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJMHEHHOE), TpPaeKTOpHUs,
paBHOJECHCTBYIOIIas cuia, nedopmanus (ymnpyras, IUJIACTUYECKasl), HEBECOMOCTD,
COOOIIAIOMINECS COCYABL;

~ paznuuath sBiIeHUs (qud@y3us, TEmIoBoe NBMKEHHE YacTHIl BELIECTBa,
PAaBHOMEpPHOE JIBIXKCHUE, HEPAaBHOMEPHOE [BIXKCHUE, WHEPIHUS, B3aUMOJICUCTBUE
TeJI, paBHOBECUE TBEP/IBIX TEJ C 3aKPEIUIEHHOW OChIO BpAIllCHUS, Iepeaya JaBJICHUs
TBEPIBIMU TEJIAMH, KUJKOCTSIMU M Tra3amMu, aTMOC(PEpHOE JIaBlieHUE, TJIaBaHuE Te,
MpEeBpAICHNUS] MEXaHUYECKOM SHEPTHH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

— pacmo3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NUECKHUX SBIICHUN B OKPYKAFOIIIEM
MHpE, B TOM 4YHCIe (PU3NYECKHE SBICHUS B MPHUPOJE: NMPUMEPHI JBMWKCHHUS C
Pa3IMYHBIMU CKOPOCTSMH B KUBOW U HEXKUBOW MPUPOJE, ACHUCTBUE CUIIBI TPEHUS B
OpUpOJE U TEXHUKE, BIUSHUE aTMOCPEPHOro IaBJICHUS Ha >KUBOW OpPraHU3M,
IJIaBaHUE PbIO, phlUard B TeEJI€ YEJOBEKAa, MPU ATOM NEPEBOJAUTH MPAKTUUYECKYIO
3alady B y4eOHYIO, BBIJICNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHU;

— OMHCHIBATh HM3YyYCHHBIE CBOWCTBA TeNl W (DU3MYECKUE SIBIICHUS, HUCIIOIb3YS
dbusznyeckue BeMMUMHBI (Macca, OOBEM, TUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CKOPOCTh, CPEAHSII CKOPOCThb, CHJIA YIPYTOCTHU, CHJIA TSDKECTH, BEC Tejia, CHUJia
TpeHusi, JaBjieHue (TBEPAOTO Tena, >KUAKOCTH, Ta3a), BbITAJKUBAIONIAsS CHUJIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PUIIHCHT
MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KMHETUYECKAsl U TOTCHIMAJIbHASL SHEPTUS), TIPU
ONMCAHWK TIPABUIIBHO TPAKTOBATh (M3MUECKUI CMBICI MCIOJIb3YEMbBIX BEIUYHH, HX
0003HaYEHUS W CAMHUIB (PU3NUECKUX BEIIMYUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIIINC
TaHHYI0 (U3UYECKYI0 BEIWYUHY C JPYTMMH BEJIWYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

— XapaKTepu3oBaTh CBOWMCTBA Tei, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONIb3Ysl TIpaBWjIa CJIOXKEHUs Ccuil (BAOJb OAHOW MpsAMOM), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumena, MpPaBUIO paBHOBecUs phiuara (0JI0Ka), «30J0TOE
MPaBUJIO» MEXaHUKU, 3aKOH COXPaHEHHUS MEXaHWYECKOW PHEPruu, MPHU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHNUE;

— OOBACHATH (PU3HUECKHE SBICHUS, TPOIIECCH M CBOWCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CUTYyaIMil MPaKTUKOOPUECHTUPOBAHHOTO XapaKTepa: BHISBIATh MPUIUHHO-
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CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTMYECKHX IIaroB ¢ ONOPOW Ha
1-2 u3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTY,;

— pewaTh pacuéTHble 3aauu B 1-2 NeiCTBUs, UCNOJIB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAOLIME (DU3MUYECKHWE BEJIUYMHBI: HAa OCHOBE AaHalM3a YCJIOBHS 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3MUECKUE BEIMYUHBI B (HOPMYIBI U
IPOBOAUTH Pacu€Thl, HAXOAUTH CIPAaBOYHBIC AAHHBIC, HEOOXOIUMBIC ISl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUHNHBI;

~ pacmo3HaBaTh IpOOJIEMBI, KOTOpPbIE MOXHO pEHIMTh IMpPU  I[OMOIIU
(¢u3NYECKUX METOAOB, B ONHCAaHUM HCCJIENOBAHUS BBIICIATH MPOBEPSIEMOE
NpEeAnojokeHue (runoresy), paszauyarb W HHTEPOPETHPOBATH  MOJTYYEHHBIH
pe3ynbTaT, HAXOUTh OLTMOKH B XOJI€ OTIbITA, JIEAaTh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

~ NPOBOJUTH OMBITHI 0 HAOIIOACHUIO (PU3NUECKUX SBJICHUN WIN (PU3HUECKUX
CBOMCTB Tei: (OPMYJIMPOBATh MPOBEPAEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOro O0OpyJOBaHUS, 3alUChIBaTh XOJ OMNbITa W (POPMYJIHPOBATH
BBIBO/IBI;

— BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHHU, MACCHI Tella, 00bEMA,
CWIbl U TEMIIEpaTypbl C HUCIOJIb30BAaHUEM aHAJOIOBBIX U LU(POBBIX MNPUOOPOB,
3alKChIBaTh MOKa3aHUs NPUOOPOB C y4ETOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

~ TPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKON BEIMYUHBI OT
IpYrof ¢ UCHOJb30BAaHUEM IMPSMBIX M3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBWKYILEroCs Tena OT BPEMEHM JIBHKCHUS Te€Jla, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 00pabOOTKMU MOBEPXHOCTEW TEN M HE3aBHUCHUMOCTH CHJIbI TPEHUS OT
IUIOIIAIA CONPUKOCHOBEHUS TE€J, CWIBI YOPYTOCTH OT YIUIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYXKEHHOM 4YacTH Tena U OT IUIOTHOCTU
KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOWHBI, Ha KOTOPYIO
HOTPYXKEHO TEeJIO0, YCIOBUI IUIaBaHUS TeJ, YCIOBUNA PaBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAaHUU YYEOHOTO HCCIEAOBAHUS, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUSI, CIeAysl MPEIJOKEeHHOMY IJIaHy, (PUKCUPOBATh PE3yIbTaThl
MOJIY4YEHHOW 3aBHCUMOCTH (PM3MYECKUX BEJIUYMH B BHJI€ MPEJIOKEHHBIX TaOJUIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

~ TPOBOJIUTH KOCBEHHbIE HW3MEpeHUs (U3Mueckux BeNWYUH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPAOTO TEJA, CUJIa TPEHUS CKOJIBKEHUS, TaBIICHUE BO3/1yXa,
BBITAJIKUBAIOIIAS CHJIA, JICMCTBYIOIIAS HA IOTPYKEHHOE B JKHAKOCTh TEIO,
KO3 UIIUEHT MOJE3HOr0 JEUCTBUS MPOCTHIX MEXaHU3MOB), CIeAys MPeIIoKEHHON
UHCTPYKUMU: TIPU BBHINOJHEHUH U3MEPEHUM coOupaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIYMCIIATh 3HAYEHUE UCKOMOUW BEJIMYHHBI;
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~ co0monaTh MpaBWiia TEXHUKU O€30MacHOCTH MpU padoTre ¢ 1adopaTOPHBIM
000pyIOBaHUEM;

~ YKa3bIBaTh MPUHIUIIBI ICUCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phlyuar, MOJABUKHBIN U
HEIOJBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

— XapakTepHu30BaTh MPUHIIUIBI ACHCTBHS H3yYECHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM Ha UX ONUCAaHUA (B TOM 4YHCIE: MOAIIMITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKHN IPECC, MAaHOMETP, BBICOTOMEpP, IMOPIIHEBOM HAcCOC,
apeoMEeTp), UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUNH U HEOOXOAMMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

~ TPUBOJAUTH MPUMEPHI (HAXOIUTh MH(DOPMALMIO O TPUMEPAX) NPAKTUYECKOTO
UCTIONb30BaHUsl (PU3NYECKUX 3HAHUNW B TIOBCETHEBHOM JXU3HU s OOECreueHus
Oe30macHOCTH TpU OOpalleHuu ¢ MNPUOOpaMM M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUSl 3/I0pOBbS U COOJIIOJEHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYKaIOIIEN CpeJIE;

— OCYUIECTBJISATH OTOOp HMCTOYHHUKOB HHPopMauuun B HHTepHeTe B
COOTBETCTBHHM C 33JaHHBIM OMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINXCS 3HAHUUN U
nyTéM CpaBHEHMS pa3IMYHbIX MCTOYHHUKOB BBIACNIATh HH(OPMALIHMIO, KOTOpas
SBJIIETCS. IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIONMYJIPHYIO
JUTEPATYPY (PU3UYECKOTO COJEpkKaHUS, CIPABOYHBIE MaTepUAIIbl, PECYpPCHl CETH
WUuTepHer, Bianerp mNpuéMamMM KOHCIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaIKu U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

~ CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—-3 HCTOYHMKOB HMH(pOpManuu (PU3HUECKOTO COJAEpKaHUs, B TOM YHCIIE
nyOJUYHO JenaTh KpaTKue COOOIIEHHS O PE3ysbTarax NPOEKTOB WM y4eOHBIX
VCCIIEIOBAHUM, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYECHHBIN TOHATUMNHBIN arapar
Kypca (hU3UKH, COMPOBOXK/IATh BBICTYIIEHUE TIPE3EHTALIUEH;

— TpU  BBINOJHEHUU YYEOHBIX NPOEKTOB M HUCCIEAOBAHUN pacnpeneisiTh
00s3aHHOCTH B TpYIIIIE€ B COOTBETCTBUM C IMOCTABJICHHBIMM 3aJlayaMH, CJIEIWUTH 3a
BBINIOJIHEHUEM I[UJIaHAa [JE€MCTBU, aJ€KBaTHO OLEHMBAThb COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAS
MHEHHE OKPYKAOIIHX.

K xonny oOydenusi B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

— HCIOJIB30BaTh MOHSTHS: Macca M pa3sMEPbl MOJIEKYJI, TEIUIOBOE IBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Tela, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh BO3AYyXa,
TeMIlepaTypa, BHYTPEHHsA DJHEpPrusi, TEIJIOBOM JBUTaTeNlb, SJIEMEHTAPHBIN

23



ANEKTPUUYECKUN 3apsijl, JJIEKTPUUYECKOE TI0Jie, NPOBOJHUKUA M JUBJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasznuuatrh SBICHUA (TEIUIOBOE paCUIMpEeHUE U CKaThe, Temiolepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBaHWE, KANWUIAPHBIC SIBIICHUS, MCIApPEHUE,
KOHJIEHCAIMsl,  IUIABJIEHWE,  KpUCTau3anus  (OTBEpAEBaHHUE),  KUIICHHE,
Teronepeaaya (TErIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHHUE), SICKTpHU3aLUs Tel,
B3aUMOJICHCTBUE 3apS0B, JEUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBHE MArHUTHOIO IOJS HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHASL UHAYKIIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SBICHUE;

— pacmo3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAFOIIIEM
MHUpE, B TOM 4duciie (HU3UIECKUE SIBJICHUS B TPHUPOJC: TTOBEPXHOCTHOE HATSHKCHUE U
KaNWUISIPHBIE SIBJICHWS B TMPUPOAE, KPUCTAUIBI B mOpupoae, uziaydenwe CoiHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKHE POCHI, TYMaHa, WHEs, CHETa,
ANIEKTPUYECKUE SIBJICHUS B aTMocdepe, DISKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMiid, Japeid MOoJIOCOB, POJib MAarHUTHOTO MOJS JJIsl JKU3HU HA
3emJie, MOJSPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YUEOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

— OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBIICHUS, HUCIIOIb3YS
dbu3nYecKkre BEIMUYUHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIUIOTHI,
yAeNbHas TEIJIOEMKOCTh BEIECTBA, YJAEibHAs TEIJIOTa IUIABJICHUS, Y/ACIbHas
TEIJIOTa MapooOpa30BaHus, yACNbHAs TEIUIOTAa CropaHus TOIUIMBA, KOA(GOUIIMEHT
MOJIE3HOTO JICMCTBUS TEIJIOBOM MAIlMHbBI, OTHOCUTEIbHAS BJIAXXHOCTh BO31YXa,
ANEKTPUYECKUIN 3apsll, CHJIa TOKA, SJIEKTPHUUYECKOE HAIpPSKEHHE, COMPOTUBIICHHUE
MPOBOJHUKA, YyJEJIbHOE CONPOTHUBJICHUE BelleCTBa, pabdoTa W  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), MPU OMUCAHUM MPABUIBLHO TPAKTOBATH (PU3MUECKUN CMBICI
UCITIOJIb3yEMbIX BEJIMUMH, 0003HAYCHUS U €IUHUIBI (DU3UIECKUX BEIIMYUH, HAXOIUTh
dbopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (PM3HUECKYIO BEJIMUYUHY C JAPYTUMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUNH;

— XapakTepu3oBaTh CBOWMCTBA TeJ, (uU3UUecKue SBJICHUS U IPOIIECCHI,
UCIIOJIB3YsS OCHOBHBIE TOJIOKEHUS MOJEKYJSPHO-KUHETUYECKOM TEOPUHM CTPOCHUS
BEI[ECTBA, TPHUHIUI CYMEPIO3UIMK TOoJell (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMs 3apsna, 3akoH Oma Juisl ydacTka lenu, 3akoH J[xoyns—JIeHna, 3aKoH
COXpAHEHMSI DHEPruu, MpPU DTOM JaBaTh CJIIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATHUYECKOE BHIPAKEHUE;

— OOBACHATH (PU3MYECKHE TPOIECCHl W CBOWMCTBA TEJI, B TOM 4YHUCIE U B
KOHTEKCTE€  CHUTyalluid  MPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JTOTMYECKHX IIaroB C
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ornopoit Ha 1-2 W3y4yeHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

~ pemaTh pacuéTHbIC 3aauu B 2—3 NEHCTBUS, UCMOB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAOLIME (DU3MYECKHWE BEJIUYMHBI: HAa OCHOBE AaHalW3a YCJIOBHS 3aJauu
3alMCBIBATH KPATKOE YCIIOBUE, BBISBIATH HEJNOCTATOK JAHHBIX JUIS PELICHUS 3a]a4H,
BBIOHpaTh 3aKOHBI U (DOPMYIIbI, HEOOXOTUMBIE 7Sl €€ PEIICHHUs, IPOBOJUTH PACUETHI
YU CpaBHUBATH IIOJYYEHHOE 3HAaYeHUE (PU3MYECKON BEJIMYMHBI C HW3BECTHBIMU
JAHHBIMU;

~ pacmo3HaBaTh MpOOJIEMBI, KOTOpPBIE MOXHO PpEUIMTh MpPU OMOIIU
(u3NYECKUX METOJIOB, UCIIOJIb3YS OMKMCAHUE UCCIIEI0BAHUS, BBIACISATh MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLCHMUBATh NPABUIBHOCTH NOPSAKA IPOBEACHUS HCCIEIOBAaHUS,
JI€TIaTh BBIBOJIBI;

~ NPOBOJUTH OMBITHI 0 HAOIIOACHUIO (PU3NUECKUX SBJICHUN WIN (PU3HUECKUX
CBOMCTB Tes (KanmWUISPHBIC SIBIICHUS, 3aBHUCHUMOCTh JAaBJECHHS BO3AyXa OT €ro
o0BbéMa, TeMIlepaTypbl, CKOPOCTHM IIpollecca OCThIBAHMSA M HAarpeBaHus MpuU
U3Iy4eHHUH OT 1BETa U3Jydawlled (MOrjomaried) MOBEPXHOCTH, CKOPOCTb
WCIIAPEHHS] BOABI OT TEMIIEPATypbl JKUJIKOCTHM M IUIOIIAAH €€ IOBEPXHOCTH,
JIEKTpU3aLMs TEJI U B3aUMOJCHUCTBHUE DIIEKTPUYECKUX 3apsA0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3YyaJW3allMsl MAarHUTHBIX IOJEW MOCTOSHHBIX MAarHUTOB,
JNEWCTBUS MArHUTHOTO TIOJII HA NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuUTa,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSHHOIO TOKa): (POpMYyJIHpPOBATH IMPOBEPSIEMBIC
IOpPEIIOJIOKEHNs, COOMpaTh YCTAaHOBKY M3 MPEMAJIOKEHHOTO 000pYAOBaHMUA,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

— BBINOJHATH IIPSAMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BJIAXXHOCTH
BO3/lyXa, CWJIbl TOKa, HAMNPSKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB H
JTATYMKOB (U3UYECKUX BEJIIMYUH, CPAaBHHUBATh PE3YJbTAaThl HU3MEPEHUH C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

~ NPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTHU OJHOM (DU3MUECKON BEIWYMHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCHUMOCTb COIMPOTHUBIICHUS
IIPOBOJAHUKA OT €ro UIMHBI, IUIOMAAU TONEPEYHOIO0 CEYEHUs U YNEIBHOIO
CONPOTHBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO YEPE3 MPOBOJHUK, OT
HaIIpsSDKEHUST HAa IIPOBOJAHUKE, MUCCIEAOBAHUE IIOCIIEN0BATEIIBHOTO U NTapaJuIeIbHOTO
COEMHEHHUI MPOBOJHUKOB): IJIAHUPOBATH HMCCIEIOBAHHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeAysl MPEIOKEeHHOMY IJIaHy, (PUKCUPOBATh PE3yibTaThl
MOJIy4eHHOW 3aBHUCUMOCTH B BHJAE TaOuull M TpauKOB, Je€JaTh BBIBOIBI IIO
pe3yabpTaTaMm UCCIEN0BaHNs;

~ TPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BeIMUMH (yAenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHBICEHHWE TPOBOJHUKA, paboTa M MOIIHOCTb
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AIIEKTPUYECKOr0 TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpATh SKCHEPHUMEHTAIBHYIO
YCTaHOBKY, CJIEYs NPEII0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIUYHHBI;

— co0moaTh MpaBWiia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000py0OBaHUEM;

— XapaKTepu30BaTh MPUHIIUIBI JEHCTBUS U3yUYECHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONMOPOM HA MX ONHUCAHMS (B TOM YHUCJE: CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUYHUK AIIEKTPHUECKOU
OHEPTUH, DJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIE AJIEKTPOINPUOOPHI
(mpuMepsI), SJIEKTPUYECKHUE MPEAOXPAHUTENH, SJIECKTPOMATHUT, SJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), HCIOJIb3ys 3HAHUS O CBOMCTBaX (U3NYECKUX SIBICHUU U
HE0O0XO0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M  HU3MEPUTEIIbHBIE
npuOOphI O CXEMaM M CXEMATUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUs, HJIEKTPOCKOIL, PEOCTaT),
COCTABJISITh CXEMbI 3JEKTPUUYECKUX LENeld C MOCAeOBATENbHBIM U MapalieIbHbIM
COCIMHEHHEM  D3JIEMEHTOB, pa3ivyas YCJIOBHbIE OOO3HAUYEHHUs  DIIEMEHTOB
DIEKTPUYECKUX LIETIEH;

— NPUBOAMTH MPUMEPHI (HAXOJUTh UHPOPMALIMIO O MIPUMEpPaxX) MPAKTHUIECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JXU3HU Al OOecredeHust
0e3omacHOCTH MpU OOpalleHHH C MpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUsl 3/I0pPOBbSi U COOJIIOJICHHS HOPM 3KOJIOTMYECKOrO TIOBEICHHS B
OKPY>KAIOIIEH CPEE;

— OCYILECTBIATH MOUCK MHpOpMaIMK (pusndeckoro coaepxkanus B MHrepHere,
Ha OCHOBE MMEIOIINXCS 3HAHUU U MyTEM CPaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIACISATh MH(POPMALIMIO, KOTOpas SIBJIAETCS MPOTUBOPEUYMBOM HWIM MOXKET OBITH
HEJIOCTOBEPHOM;

~ HCMOJb30BaTh MNPU BBINOJHEHUM YYEOHBIX 3aJlaHUNl HayYHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEp>KaHUs, CIPAaBOUYHbIE MaTepHallbl, PECYpChbl CETU
WuTepHer, BiageTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMS
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpAaTKUE YCTHBIE COOOLIEHUS,
00001mass nHGOPMAIIMIO U3 HECKOJBKUX MCTOYHHUKOB (DPU3MUECKOTO COJECp KaHUs, B
TOM YHUCJIE MTyOJUYHO MPEACTABIATH PE3yIbTaThl MPOEKTHOM MITH MCCIIE0BATEIbCKOM
NEeSATEIbHOCTH, MPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYEHHbIN MOHATUHHBIN annapar
Kypca (pU3HMKH, COMPOBOKIATh BBICTYIUIEHUE MTPE3EHTALlUEH;

~ TpU  BBIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3HUECKUX
IPOLIECCOB PACIIPEAETATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJjayaMM, CJEIWTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH U KOPPEKTHUPOBATH €ro,
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aJICKBaTHO OIICHWBATh COOCTBEHHBINM BKJIAJA B JIEATEILHOCTh TPYMIIBI, BHICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOJICHCTBYE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHiy oOydeHust B 9 kiaacce npeiIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

— HCIIOJIL30BATh MOHSTHS: CUCTEMa OTCUéTa, MaTepHalbHasl TOUKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTD MEXaHUYECKOTO JIBMOKCHUS, nedopmManms (ympyras,
MJIacTUYecKasi), TPEHUEe, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Kku, MEHTP TIKECTH, aOCOIIOTHO TBEPJIOE TENO, IEHTP THKECTU TBEPAOTO
Tejla, paBHOBECHE, MEXaHWUYeCKHue KoJieOaHWs M BOJHBI, 3BYK, HH(Qpa3ByK H
yIBTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIKajda AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JAIBHO30PKOCTh, CIIEKTPHI HCIYCKAaHWS M IOTJIOMICHUS, alb(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTeTUKA;

— pas3nuuarh SBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE IPSMOJUHEHHOE JIB)KEHUE, CBOOOIHOE TMaJCHUE TEll,
PAaBHOMEpPHOE JBIKCHHE MO OKPYXHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE
JBIDKCHHUE, KOJeOaTenbHOEe JBMKEHUE (3aTyXaroIIMe U BBIHYKJICHHBIC KOJIeOaHUs),
pE30HaHC, BOJIHOBOE  JIBIDKCHHE, OTPAKEHHE  3BYKAa, MPSIMOJIMHEUHOE
pacupocTpaHEHHE, OTPAKCHUE U MPEIOMIICHHE CBETa, MOJHOE BHYTPECHHEE
OTpaXCHHE CBETa, pa3jioKeHHE OEJIOro CBeTa B CIEKTP M CIOKEHHE CIIEKTPaIbHBIX
I[BETOB, JUCIEpPCUS] CBETa, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBECHHE
JIMHEWYATOro CIEKTpa M3JIYyUYEHHs) MO OMUCAHUIO MX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (DM3UUCCKHUX SBICHUN B OKPYKAIOIIEM
MHUpe (B TOM 4ucie GU3NISCKHUE SIBICHUS B IPUPOJIC: TPUIUBBI M OTJIMBBI, JIBHKESHUE
miaHeT CoJHEYHOM CHCTEMbl, PEAKTUBHOE JBUXKCHHE IKUBBIX OPraHU3MOB,
BOCIIPUSATHE 3BYKOB >KMBOTHBIMHU, 3E€MJICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHAMH,
9X0, IIBETa TEJ, ONTHYECKHE SBJICHUS B TNPHUPOJEC, OHOJOTHYECKOE JACHCTBHE
BUJIUMOTO, YJIbTPA(HOICTOBOTO M PEHTTCHOBCKOTO W3IYYCHUM, €CTECTBEHHBIM
paguoaKTUBHBIN (DOH, KOCMUYECKHUE JIYYH, PAJAHMOAKTUBHOE HU3Ty4YEHUE MPUPOIAHBIX
MUHEPAJIOB, JIEUCTBUE PAJUOAKTUBHBIX H3JIIYYEHHM HA OpPraHuU3M 4YeJOBEKa), MpH
ATOM TIEPEBOAUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBIC
cBOiCTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

— OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3MYECKUE SIBIICHUS, HCIIOIB3YS
dbu3nyecKkre BeIMUMHBI (CPEIHSSE U MTHOBEHHAs! CKOPOCTh Tejla TP HEPAaBHOMEPHOM
JBI)KCHUH, YCKOPEHUE, MepeMeIlIeHUe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CUjia
YOPYTOCTH, CUJIa TSHDKECTH, YCKOpPEHHE CBOOOIHOTO TAaJCHHS, BEC Tella, UMITYJIbC
TeJa, UMITYJIbC CHUJIbI, MEXaHW4YecKasi paboTa W MOITHOCTb, MOTEHIIUATbHAS YHEPTHS
TeJla, TOJHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTCHIIMAJIbHAs SHEPTrUs CXKATOU
NPY>KUHBI, KUHETUYECKAas DSHEpPrus, IOJHAs MEXaHWYeCKas JHEPTus, NEepuoa Hu
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4yacToTa KoJieOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh
CBETa, MOKa3aTelb MPEIOMIJIEHUSI CPEibl), NMPU OIMUCAHUM MPABUIBHO TPAKTOBATH
(U3UYECKUI CMBICI UCITOJIB3YEMBIX BEJIMUWH, 0003HAYCHHS U CIUMHUIIBI (PU3UUECKHUX
BEJIMYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOIIME JTAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YyUYECHHBIX 3aBUCUMOCTEH (DHU3UUECKUX
BEJIUYUH,;

— XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKHUE SBICHUS W IPOIECCHI,
WCIIOJb3Yysd 3aKOH COXPAHEHHMSI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLIHUII
CYNEPHO3ULANA CUJI, IPUHIUIT OTHOCUTEIIBHOCTH | anuies, 3akoHbl Hbl0TOHA, 3aKOH
COXpPAaHECHHUS UMIIYJIbCA, 3aKOHbl OTPAXEHUS W TMPEIOMJICHUS CBETA, 3aKOHBI
COXpPAHEHMS 3apsAJIOBOTO M MAacCCOBOIO YHUCEN MPHU SAEPHBIX PEAKIUAX, MPU ITOM
JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

— OOBACHATH (PU3MYECKHE TPOIECChl W CBOMCTBAa TEJl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIIaroB C OMOPOM Ha
2-3 W3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUM, (PUINYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

— pemiath pacy€THbIC 3a7a4u (OMUPAIONIMECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BEIUYMHBI: HA OCHOBE
aHajgu3a YCJIOBHUS 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEIOCTAIOIINE
Wi W30BITOYHBIE JaHHBIE, BBIOUpPATh 3aKOHBI W (POPMYIIbI, HEOOXOAUMBIC IS
pelieHrs, TPOBOAWTH PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJYyUYEHHOTO
3HauYeHUS (PU3NYECKON BEITUUUHBL;

— pacrmo3HaBaTh MpPOOJIeMbl, KOTOPbIE MOXXHO PEIIUTh MPU  [OMOIIU
(bU3NYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE UCCIICIOBAHMS, BBIICIATH MPOBEPSIEMOE
MPEANOJIOKEHNUE, OIEHUBATh MNPABUIBLHOCTh MOPSAKA MPOBEACHUS HCCIEIOBaHUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OTBITOB;

— TPOBOAUTH ONBITHI MO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Tell (M3ydeHHE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS PHEPTHH,
3aBUCUMOCTh TIEpHOJa KOJIEOAaHUN NPYKMHHOTO MasTHUKA OT MacChl Tpy3a H
KECTKOCTU TIPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MaJbIX KOJEOaHH,
MPSIMOJIMHEHOE PaclpOCTpaHEHUE CBETa, pPa3jioKeHHWe Oelnoro cBeTa B CIEKTD,
W3yYE€HHE CBOMCTB H300pa)keHUs B IUIOCKOM 3€pKajieé M CBOWCTB H300pa)K€HUS
npeaMera B coOuparonieit JuH3e, HaOoAeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
U3ITy4CHUsI): CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
00OpyI0BaHUS, OTIUCHIBATH XOJI OTIBITA U €r0 PE3yJIbTAThI, JOPMYITUPOBATH BHIBOIHI,
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~ TPOBOJIUTH NPU HEOOXOJUMOCTH CEpPUI0 MPSIMBIX H3MEPEHUH, OIpenemss
CpeqHee 3HauYeHHE HU3MepsieMol BenuuuHbl ((POKYCHOE paccTosiHME COOHMparoeit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a n3MepeHus (M3MEepUTEITLHOTO IprOopa);

— TPOBOJIUTH  HCCIEAOBAaHHE 3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBUCMMOCTh IMYTH OT BPEMEHU TMpU
PaBHOYCKOPEHHOM JBIDKEHWH 0€3 HadaJdbHOW CKOPOCTH, TEepHoja KoJcOaHMiA
MaTEeMaTHYECKOT0 MasgTHHUKA OT JJUHBI HUTH, 3aBUCUMOCTU YTJIa OTPAKEHUSI CBETa
OT yrjla TMaJeHus W yrjia MpeloMIIeHus OT Yyria NajeHus): IUIaHUPOBaTh
UCCJIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B BUJIe TaOIUI] U TpaduKoB, AenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIECOBAHMUS,

~ TPOBOJUTH KOCBEHHBIEC U3MEPEHUsI PU3NUECKUX BEIUYHH (CPEIHSST CKOPOCTD
U YCKOpPEHHE Tella NpU PAaBHOYCKOPEHHOM JABH)KEHHUHU, YCKOPEHHE CBOOOJHOIO
najieHusl, KECTKOCTh MPYKUHBI, KOAPDUIIUESHT TPEHUS CKOJIBKECHHS, MEXaHUYeCcKas
paboTa W MOIIHOCTh, YacTOTa M TEPHOA KOJEOAHWMI MaTEeMaTHUECKOro U
NPYXKHHHOTO MAasTHUKOB, ONTHYECKAs CHJa COOMpAIOIe JIMH3BI, PaaIuOaKTHBHBIN
¢oH): TIAHMPOBATH H3MEpPEHUs, COOMpPATh HKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUS, CIEeAysl MPEIT0KEHHON MHCTPYKIIMH, BBHIYUCIATh 3HAUYCHUE
BEIMYMHBI U aHAJIU3UPOBATH TMOJYYCHHBIC peE3ylbTaThl € YYETOM 3aJaHHOU
IIOTPEIIHOCTHA U3MEPEHN;

— coOJroJaTh MpaBWiia TEXHUKH O€30MACHOCTU MpHU padoTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

— pa3iauyYaTh OCHOBHBIC TPU3HAKM M3YyUYCHHBIX (PU3WYECKUX  MOJIETeil:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TEJNO, TOUCYHBIM HMCTOYHUK CBETA, JIy,
TOHKAs JINH3a, TUTaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

— XapaKTepu30BaTh MPHUHIIUIIBI JEHCTBHUS U3yUYCHHBIX IPUOOPOB U TEXHUICCKUX
YCTPOMCTB C OMNOpOH Ha UX ONUCaHUs (B TOM 4YHCIE: CIMIOMETp, AATYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHMs, pakeTa, »3XOJOT, OYKH, IEpPHUCKOIL,
¢doToanmapar, ONTHYECKHUE CBETOBO/BI, CIEKTPOCKOI, JO3UMETp, kKamepa Buibcona),
UCTIONB3YS 3HAHUS O CBOMCTBAaX (PM3NUYECKUX SBICHUN M HEOOXOIUMBIEC (hHU3HUECKHE
3aKOHOMEPHOCTH,

— UCIOJIb30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HU3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU PELICHUH
y4eOHO-TIPAKTHYECKHUX 3a/1a4, ONTUYECKUE CXEMBI IS TIOCTPOSHUSI N300paKeHUI B
TUTOCKOM 3€pKajie ¥ COOMpPArOIIeH JTHH3E;

— TPUBOJIUTH NMPUMEPHI (HAXOIUTh WH(OpPMAIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHusl (PU3NYECKUX 3HAHWW B TOBCEIHEBHON >XKM3HU MJi1 OOECHedeHHus
Oe3omacHOCTH TpuU OOpalleHHH C MPUOOpaMU M TEXHUYECKHUMH YCTPONCTBAMH,
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COXpaHEHHUsSI 3JI0POBbS W COOJIIOJCHHWS HOPM D3KOJOTHMYECKOTO TIOBEICHHS B
OKPYKaIoLIEN Cpeie;

— OCYIIECTBJIATh MOUCK WHpOopManuu HU3NIECKOTo coaepkanus B IHTepHETE,
CaMOCTOATENbHO (HOPMYIUPYS TOMCKOBBIM 3ampoc, HAXOAUTh IMyTH OIpeaeNeHUs
JIOCTOBEPHOCTH TMOJy4eHHOM WHGOpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAaHUU U
JIOTIOJITHUTENIHHBIX UCTOYHUKOB,;

— HCIOJB30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (HU3UYECKOTO COJIepKaHUsl, CHPABOYHBIE MaTEpHUalIbl, PECYpChl CETH
WurtepHer, BiaaeTh MNpuUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHBIC THUCHMEHHBIE W YCTHBIE COOOIIICHHS Ha OCHOBE
nH(OpPMAITMU W3 HECKOJBKHMX HCTOYHHUKOB (DU3UYECKOTO COJCpKAHMS, MyOJIUIHO
MPEACTABIATh PE3YIbTATHl MPOEKTHON WIIM MCCIEA0BATENBCKOW AEATEIbHOCTH, HPH
ATOM TPAMOTHO WCIIOJIb30BaTh W3YYEHHBIM MMOHATUHHBIN amnmapar Hu3y4yaeMoro
paznena (QU3NKA U COMPOBOXKIATH BBICTYIUIGHHE TIPE3CHTAIlMEd ¢ Y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KourpoJubnbie | IlpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
MIHIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
13 E 5 2 1
CTECTBEHHOHAYYHbI METOJ I03HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUeCKOE OBIKEHUE 3 bubnnorexa [IOK

https://m.edso0.ru/7f416194
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bubmuorexa [JOK

32 Huepuits, Macea, ILIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xitxoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaboTa 1 MOIIHOCTB. JHeEprus
bu6mmoreka [IOK
o1 | Paborau moumocts 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. TenJioBble siBJIEHUSI
bubmuoreka [JOK
1.1 i 7
(CTpoeitie it CROHCTRA BelilecTsa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 2 1 7
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DEKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/m NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCaHMS https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
12 B 5 20 1 3
SAIMOACHCTBHAC TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3AKOHBI COXpAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJIHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

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

31 ‘ DIIeKTPOMarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
3JIEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 ‘ 2 bubmmorexa LIOK
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bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHMSI
bu6mmoreka [IOK
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0 NI MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

1. ®usuka: 7-i knacc: 6a30BbIA YpOBEHb: yueOHUK, 7 knacc/ [lepoimkun U.M.,
['ytauxk E.M., UBanoB A.M. u g1p., AkmuonepHoe oo6mectBo «M3marenscTBo
«IIpocBemieHue.

2. ®usuka: 8-i knacc: 6a30BbIN YpOBEHB: yueOHUK, 8 kiacc/ Ileppimkun .M.,
['ytauxk E.M., UBanoB A.M. u g1p., AxkmuonepHoe ob6mectBo «M3maarenbcTBo
«IIpocBemenuey.

3. ®usuka: 9-ii knacc: 6a30BbIil ypoBeHb: yueOHuUK, 9 kiacc/ Ileppimkun .M.,
I'ytauk E.M., HBanoB A.W. u ap., AxmnuoHepHoe o6mecTBo «M3aaTenscTBO
«IIpocsemenue.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. [leppimikuna A.B., I'yrauk E.M. ®@usuka. 7 kinacc. — M.: Jlpoda, 2017

2. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHosa).

3. ®usuka. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE Pab0ThI. 7 Kiacc (aBTophl: A. E.
Maposn, E. A. Mapon). — M.: [lpoda, 2016

4. ®uzuka. Jlugaktuueckue Marepuainl. 7 kiacc (aBtopel: A. E. Mapown, E. A.
Mapon). — M.: lIpoda, 201

5. @uszuka. {narnoctudeckue padothl. 7 kiacc (aBropsl: B. B. [IlaxmaToBa, O.
P. llledep). — M.: Hpoda, 201

6. ®usuka. COOpHUK BOMPOCOB M 3anad. 7 kiacc (aBropel: A. E. Mapon, E. A.
Mapomn, C. B. Tlo3oiickun). — M.: [Ipoda, 2017

7. ®uzuka. 7 xnacc. Meroaudeckoe nmocodue k yd. Ilepsimkuna. - OuiIoHOBUY
H.B.

9. ®msuka. 8§ kimacc. Meroamueckoe nocodbue Kk y4. [lepeimkuna. - Gunonosuy
H.B.

10. ®usuka. 8 kinacc. Meroauueckoe nocodue - [lypermesa H.C., BaxkeeBckas
H.E.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/

ok wbhPE
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