[Ipunoxenne k AOITI OOO 6.1

PaGouyas nporpamma y4yeOHOro npeamera «@usuka»

OBIIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «®U3UKA»»

Kypc ¢usuku — cuctremooOpa3yromuii i1 eCTeCTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY
duznyecKue 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB M SIBIICHUH, W3y4aeMbIX XHUMHEH, OHOJOTHEH,
acTpoHOMUeEH 1 pu3rIecKoi reorpadueii. Pusznka — 3TO MPEAMET, KOTOPBIM HE TOJBKO BHOCUT OCHOBHOM
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO U MPEAOCTaBlIAeT Hauboyiee sCHbIe 00pasiibl
NPUMEHEHUS HAay4yHOro METOoJa IO3HaHHWA, T.e. CIocoda IMONTY4YeHHsI JTIOCTOBEPHBIX 3HAHHUUW O MHpeE.
Hakownen, ¢usuka — 3T0 TpeaMeT, KOTOPBIA HAPSAIY ¢ APYTUMU €CTECTBEHHOHAYYHBIMH IPEeIMETaMu
JOJKeH JaTh IIKOJbHUKAM IpEACTaBIeHHE 00 YBJIEKATEJIbHOCTH HAyYHOTO HMCCIEIAOBAHUSA U PaJOCTU
CaMOCTOSITEIIbHOT'O OTKPBITHS HOBOTO 3HAHUS.

Opna u3 m1aBHBIX 3a7a4 (U3UYECKOro 00pa3oBaHUS B CTPYKType oOIIero oopa3oBaHUs COCTOUT B
(GbOpMHpPOBaHUKM E€CTECTBEHHOHAYYHOM T'PAMOTHOCTM M HWHTEpeca K HayKe y OCHOBHOM MaccChl
o0y4aromuxcsi, KOTOpbIE B JalbHEHIIIEM OyIyT 3aHATHI B CAMBIX pa3HOO0pa3HbIX chepax AesITENbHOCTH.
Ho He MeHee BaxkHOM 3a7a4eil ABISETCS BBIABICHUE U MTOATOTOBKA TAUTAHTIIMBBIX MOJIOBIX JIOAEH ISt
npofobKeHuss oOpa3oBaHUs M JalibHEHIIeld mpodecCHOHaIbHOW JAEATeTbHOCTH B 00JIacTH
€CTECTBCHHOHAYYHBIX MCCIICIOBAHUM U CO3[IaHUM HOBBIX TexHoJoTuil. COrjacHO NPUHATOMY B
MEXIYHApOJAHOM COO0IIeCcTBE ompeneneHuo, «EcTecTBeHHOHay4Has TPaMOTHOCTh — 3TO CIIOCOOHOCTh
YeIIOBEeKa 3aHMMATh AKTHBHYIO TPXKIAHCKYIO TO3HUIMIO 1O OOMIECTBEHHO 3HAYMMBIM BOIIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, U €ro IOTOBHOCTb MHTEPECOBATHCA €CTECTBEHHOHAYYHBIMHU
unesMd. HaydHo rpaMOTHBIN 4€IOBEK CTPEMHUTCS y4aCTBOBATH B apryMEHTHPOBAHHOM OOCYXKICHUHU
npo0sieM, OTHOCSIIIIMXCS K €CTECTBEHHBIM HAayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEero CIEIyIOIIUX
KOMIIETEHTHOCTEM:

— HAy4YHO OOBSACHATH SIBIICHUS,
— OILIGHUBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS,
— HHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTENbCTBA AJIs TOJTYyYEHHUs BHIBOJOB.

N3yuenne  Qu3ukum cnocoOHO  BHECTM  pemIaloniuii  BkiIaax B (GOpPMUPOBAHHE
€CTECTBEHHOHAYYHOUW IPaMOTHOCTH O0YUYaIOIIUXCSL.

HOEJIN U3YUEHUSA YYEBHOI'O ITIPEIMETA «®U3UKA»

Henn u3yuyeHus GU3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpazoBaHus ompeneneHsl B KoHuenuu
npenofaBaHus ydeOHoro mnpenMera «®usnka» B oOpa3oBaTelbHBIX oOpraHusanusx Poccuiickoit
®denepaliyy, peanu3youX OCHOBHBIE 0011e00pa3oBaTeNlbHbIE MPOTPaMMBbl, YTBEPKAEHHON peleHueM
Konnernn MunucrepcTBa npocsemienust Poccuiickoit @eaepanun, mpoTokon oT 3 npekadbps 2019 r. Ne
[TIK-4BH.

Henu uzydenust pu3uku:

— TpuobpeTeHre HHTepeca U CTPEMIICHHS 00yYaloluXcs K HAyYHOMY U3YYEHHUIO TPHUPOJIBI,

pa3BUTHE WX UHTEIJIEKTYyaJIbHBIX M TBOPUYECKHUX CITOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUI O HAYYHOM METO]Ie MO3HaHUs U (JOPMPOBAHKUE HCCIIETOBATEIHCKOTO
OTHOIIIEHHUS K OKPYKAIOIITUM SIBIICHUSIM;

— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTta U3yuyeHUs] OCHOB CTPOCHUS MATePUH U
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (QopmMupoBaHue TPEICTABICHUN O PO PU3UKHU ISl pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;

— Ppa3BUTHE MPEJCTABICHUN 0 BOZMOXKHBIX cepax Oymyriei mpodeccuoHaIbHON e TEIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B ’TOM HAIPaBIICHUH.

JlocTkeHre ATHX IIelied Ha ypOBHE OCHOBHOTO o0O0mIero o0pa3oBaHUs OOECHeunBaeTCs
pelIeHuEM CIEeNYIOINX 3a1a4:

— TpuoOpeTeHre 3HaHUH 0 TUCKPETHOM CTPOSHUU BEIIECTBA, 0 MEXaHMYECKHX, TETUIOBBIX,
3JIEKTPUYECKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



—  TpuUOOpEeTeHHE YMEHHH ONHCHhIBATh M OOBSACHATh (U3HUECKUE SBICHUS C
HCIIOJIb30BAHHUEM IMOJTYYCHHBIX 3HaHI/II>'I;

—  OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX pacu€THBIX 3aJad C HWCIOJIh30BAHUEM
(bu3NIeCKUX MOJETeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'II-OI[aTB IMPUPOAHLIC SBJICHUA KW BBIIIOJHATDH OIIBITHI, J'Ia60paTOpHBIe

paGOTBI N OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUS C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB padOTHI ¢ MHPOpMaIIHel PU3NUECKOro coexaHus, BKI0Yas HHpopMaluo

O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH; aHAIN3 U KPUTHIECKOE OIICHUBaHUE WH(OPMAIIHUH;
— 3HAKOMCTBO c0 chepamu mpohecCuOHATBHOM 1eATeNbHOCTH, CBA3aHHBIMU C (DU3HKOMH,
Y COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUAX (PU3HMUECKON HAYKH.
Jlannast pabouasi mporpamma IfpeiHa3HaueHa Juist 00yJaroluxcsi ¢ HapylueHHeM OIOPHO-
JBUTATEJIbHOTO allapara.

OcoOple oOpazoBarenbHbIe MOTpeOHOCTH y oOydarommxcss ¢ HOJHA ompenensroTcs
cneun(UKOil  JBUTATENbHBIX HApPYLNICHWH, a Takke cnenudukoil HapylieHus
MICUXMYECKOTO M PEYEBOr0 PAa3BUTHUS, U ONPEACNSAIOT OCOOYI0 JIOTHKY IOCTPOCHHS
yuebHoro mpouecca. Hapsimy ¢ 3TUM MOXHO BBLICIHTH OCOOBIE IO CBOEMY XapakTepy
NOTPeOHOCTH B U3YYEHUH MpeIMeTa, CBOMCTBEHHbIE BceM obyyaromumes ¢ HOJIA:

— PperiaMmeHTanus oO0pa3oBaTENbHON JESATENIBHOCTH B COOTBETCTBUU C METUIIMHCKUMU
PEKOMEHIALUAMU U COOIOICHUE OPTONEIUIECKOTO PEKUMA;

— HeoOXOJUMOCTh HCIIOJIb30BAHUS CIEUUAIbHBIX METO/A0B, IPUEMOB U CPEICTB
oOyueHuss (B TOM 4YHCIE CIHEHUATM3UPOBAHHBIX KOMIIBIOTEPHBIX M AaCCHCTHUBHBIX
TEXHOJIOTUH B CBSI3U C HAPYLIEHUSIMU MaHUIYJISITUBHBIX PYHKIMH y 00ydaromuxcs);

— UHAMBUAYyaIU3alus OOY4YEHHs] C YYETOM CTPYKTYphl HapyUICHHs U BapHATHUBHOCTHU
IIPOSIBIICHUM;

— TMpeIoCTaBlIEHUE MPU HEOOXOJUMOCTH YCIYT aCCUCTEHTA-TIOMOIIIHUKA, THIOTOPA;

— oOecneueHue  0co0OM  IPOCTPAaHCTBEHHOM M BPEMEHHOM  OpraHu3aluu
00pa30BaTeNnbHON CpPE/Ibl;

— o0ecneyeHue CHelalbHbIMU MIPUCTIOCOOTICHUSIMU U WHAMBU1yaJIbHO
a/lalTUPOBAHHBIM Y4EOHBIM MECTOM;

— NOTPeOHOCTP B MaKCHUMaJbHOM pacCIIMPEHUH OO0pa30BaTEIbHOTO IPOCTPAHCTBA:
MIOCEIIEHUE TEMATUYECKUX OJKCKYpCUM, HANpaBICHHBIX Ha PpaCIIMPEHUE KpYyrosopa,
My3€€B, BBICTABOK.

B xone ocBoenust yuebHoro kypca oOyuatoumumucs ¢ HOA HeoOXoauMO y4UTHIBaTh
HaJIM4ue LIEJI0ro psia HapyIIeHUH 00111e MOTOPUKH M (PYHKIIMOHATIBHBIX BOZMOKHOCTEHN
KHCTEH U TMaJbLEB PYK, PEUU, HENOCTATOYHOCTh IPOCTPAHCTBEHHBIX NPEICTABICHUH, a
TaK)K€  OINpPEAETCHHYI0  3aBUCHUMOCTh  MEXIY KIMHUYECKMMH  IPOSBICHUSMU
JBUTATENbHBIX HApYIIEHUH M OCOOCHHOCTAMH HW300pa3UTENbHOM  JeSATETbHOCTH
obyuaroruxcst HOJIA.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBrusercs o0sf3aTeIbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO oOuiero oOpazoBaHus. J[aHHas mporpaMma InpeaycMaTpuBaeT M3ydeHHe (U3UKH Ha
6a3oBoM ypoBHE B 00bEMe 238 4 3a Tpu roja oOyueHus 1o 2 4 B HEJIeI0 B 7 U 8 KJlaccax U 1o 3 4
B Hezenmo B 9 kiacce.

COIAEPKAHUE YYEBHOI'O ITPEIMETA
7 KIIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY/KAKOIIEro MUpa

®du3nka — HayKa 0 IpUpoJie, U3ydyaeT (pU3NUEeCKUe SIBICHUS: MEXaHUUYECKHE, TETIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennynHbl. M3Mepenne pusndeckux BenuuuH. Gusnueckue nprudopsl.
[TorpemnocTe n3Mepenuii. MexxayHapoHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecteCTBEeHHbIE HAYKH U3Y4atoT Mpupoay. EcTrecTBeHHOHAYUYHBIH METOT
MO3HAHUS: HAOIIOJICHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABMKEHUE TUIIOTE3, SKCIIEPUMEHT I10
IIPOBEPKE TUIIOTE3, 00bsICHEHHE Habo1aeMoro aBiieHus. Onucanue GU3NYECKuX sIBICHUN C
IIOMOILBIO MOJIEIIEH.



JdemoHcTpaumuu

1. MexaHuueckue, TEMI0BbIE, JIEKTPUUECKNUE, MAaTHUTHBIE, CBETOBBIE

SIBJICHUA.

2. @usznueckue nprudopsl U MPoLEaypa IPSIMBIX U3MEPEHHH aHAIIOTOBBIM M LIU(POBBIM TPUOOPOM.

JlaGoparopHblie padoThI M ONBITHI

1. Onpenenenye LEHbl JEIEHNS KAl U3MEPUTENBHOIO

npuodopa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne 06bEMa )KUAKOCTH U TBEPIOTO TeNa.

4. OnpeneneHue pa3MepoB MaJlbIX Tell.

5. W3mepenue TtemmepaTypbl MpH IOMOIIU >KUJKOCTHOIO TEpMOMETpa U JlaTYHMKa
TEMIEPATYPHI. 6. IlpoBenenue uccieqoBaHMsl IO INPOBEPKE TUIIOTE3BI: JAIbHOCTh
noJiéTa mapuKa, MyIeHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIE BHICOTA ITYCKa.

Pa3nea 2. IlepBoHayaibHbIe CBeleHHS O CTPOEHHH BelecTBA

CrtpoeHue BemiecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAIOIIUE JAUCKPETHOE
cTpoeHue BeecTBa. ONbIThI, JOKAa3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JIBumkenune wyacTuil BemiecTBa. CBS3b CKOPOCTH [BIIKEHHS 4YacTUIl C TEMIIEPATypoH.
BpoyHoBckoe aBwxkenue, auddy3us. B3amMmoieicTBUe YacTUI] BENICCTBA: MPUTSHKECHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KUAKOCTEH U TBEPIBIX (KPUCTAINIMYECKUX) TE.
B3aumocBs3p  MEXIy CBOHCTBAMH BEIIECTB B Pa3HBIX AarperatHbIX COCTOSHUSIX U HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOAbl. B3auMocBs3p Mexay
CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUH BObI. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

JdeMoHcTpamun

1. HaGmonenue OpOYHOBCKOTO

JIBUKCHHUSL.

2. Habmonenue nuddysum.

3. HaGmoieHue sBIeHUM, 0OObSICHAIOUIMXCS IPUTHKEHUEM HIIM OTTAJIKUBaHUEM YaCTHI] BELECTB.

JlabGopaTopHbie padoThI U ONBITHI

1. Onenka quaMeTpa aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHHEM

(doTorpadwuii). 2. ONbBITH 110 HAOIIOACHHUIO TEIIIOBOTO PACITUPEHHS Ta30B.

3. OnbITHl 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO IPUTSHKEHUS.

Paznen 3. /IBuskeHne U B3auMo/1eiicTBUH

Mexannueckoe nBukeHue. PaBHoMepHOe 1 HepaBHOMEpPHOE BUKeHUE. CKopocTh. CpeqHsis CKOPOCTb
IIpY HEPaBHOMEPHOM JBMKEHUH. Pacuér myTu u BpeMeHU JBUKEeHMs. PaBHOMEpHOE U HEpaBHOMEPHOE
neuxkenne. Ckopocts. CpenHsst CKOpOCTh ITPU HEPABHOMEPHOM JABMKEHHUH. Pacdy€r myTu u BpeMeHH
JIBIDKCHMUSL.

SIBnenne wuHepuuHM. 3aKOH MHEpUUM. B3anMozelcTBHE Ten Kak NPUYMHA HM3MEHEHHS] CKOPOCTH
JIBUKEHHUST Tesl. Macca kak Mepa HHepTHOCTH Tena. [InmoTtHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMa BEIIeCTBA.

Cuita kak XapakTepucTuka B3auMozeicTsus Ten. Cuiia ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
MIOMOIIBIO TUHAMOMETpA. SIBJIeHUE TAroTeHUs U cuiia TsbkecTH. Cuila TshkecTH Ha pyrux mianetax (MC).
Bec Tena. HeBecomocts. CrokeHHE CWII, HAIPABIEHHBIX 110 OAHOW MpsAMoW. PaBHOmeWCTByrOmAs CHUIIL.
Cuna tpenus. Tpenue ckonbkeHus U TpeHue nokos. Tpenue B npupoae u rexuuke (MC).

JdemMoHcTpanuu

1. HabmioneHne MeXaHHMYECKOro JIBUIKEHUS

Tena.

2. 3amepeHune CKOpOCTH MPSIMOJIMHENHOTO IBUKEHMSL.

3. HabntoieHue siBieHUs HHEPLHH.

4. HabmoneHue M3MEHEHHs CKOPOCTH MpPU B3aUMOJICHCTBUU

tei. 5. CpaBHEHHE MacC MO B3aUMOJIEHCTBUIO TEII.

6. CiiojxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

JlaGopaTropHblie padoThbI M ONBITHI

1. OnpeneneHre CKOPOCTH pPAaBHOMEPHOIO JIBWKEHUS (IIapuKa B KHUAKOCTH, MOJEIN
AJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).



2. OnpeneneHue CpeTHe CKOPOCTH CKOTBKEHHS OpyCKa WM IIapyKa 1Mo HAaKJIOHHOM

miockocTy. 3. OnpeneneHue IOTHOCTH TBEPAOTO TENa.

4. OnbITbHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsLKEeHU (AepopMaliim) MpyKUHbI OT
IIPUJIOKEHHOM CHUJIBI.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tena u
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIICHHUS U YBEIUYCHUS AaBiieHus. JlaBneHne ra3a. 3aBUCUMOCTh JIaBICHUS
ra3a ot o0béma, Temneparypsl. [lepenaua napnenust TBEPIABIMH TEIaMHU, KUAKOCTIMHU U Ta3aMu. 3aKOH
[Tackans. [IneBMaTHueckue MaMHbl. 3aBUCUMOCTD JJABJIEHUS )KUJKOCTH OT INIyOUHBI.
['unpocraTuueckuii napanokc. Coobmiaromuecs cocyasl. ['uapaBindeckie MeXaHU3Mbl.

ATtmocdepa 3emin u atMocdepHoe 1aBiaeHue. [I[puunHbl CyIecTBOBaHHS BO3IYIIHON 000JI09KH 3eMITH.
Omnwit Toppuuemu. U3mepenue armochepHOro aBiaeHus. 3aBUCUMOCTh aTMOC(HEpPHOTro aBIeHUS
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHust atMoc(hepHOro J1aBieHuUs.

JleiicTBHE JKUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromias (apxumenoBa) CHia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

JdeMoncTpanmun

1. 3aBucuMocCTh,  JaBJEHUST Tra3a  OT

TEeMIIepaTypsbl.

2. [lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

3. CooOmiaroruecs COCy/Ibl.

4. l'unpaBiarueckuii mpecc.

5. IlposiBnenue neiicTBUs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHJIBI OT O0BEMA MOTrPY:KEHHOM YacTH Tejla M IUIOTHOCTH

XKUJKOCTHU. 7. PaBEHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHOM KUAKOCTH.

8. YcnoBue miaBaHus Ted: IJaBaHUE WM IOTPYKEHUE TeA B 3aBUCHUMOCTH OT COOTHOILEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

JlabGopaTopHbie padoThI U ONBITHI

1. UccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjIe 0T 00bEMa MOrpyKEHHOM B KUAKOCTh YaCTH

Tena.

2. OnpeneneHne BHITAIKUBAIOLIEH CHUIIBL, AEUCTBYIOLIEH HA TENO, MOIPYKEHHOE B )KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIICH CHIIBI, JEHCTBYIONIEH HA TEJIO B KHAKOCTH, OT MacChl
Tena. 4. OneITHI, IEMOHCTPUPYIOLUE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH HA TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONIPENEIECHUE €€ TPY30NOAbEMHOCTH.

Paznen 5. PaGora m MomHOCTb.

JHeprust

Mexannueckast pabora. MoOIIHOCTb.

IIpocTble MeXaHU3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecHs pblUara.
[IpumeHeHue mpaBuia paBHOBecUs pbluara kK OJoky. «3oj0Toe mpasuiio» mexaHuku. KITJ mpocTsix
MexaHu3MoB. [IpocTbie MexaHu3MBbI B OBITY M TEXHUKE.

Mexanunyeckas Heprusi. Kunetnueckas v noreHiuaibHas sHeprus. [IpeBpamenrue ogqHoro
BHJIa MEXAHUYECKOW PHEPTUH B IpYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

JdemMoHcTpanuu

ITpumepsl IIPOCTBIX

MEXaHHU3MOB

JlaGopaTopHbie padoThl U ONBITHI

1. Onpenenenuie pabOTHI CUIIBI TPEHUS TIPY PAaBHOMEPHOM JABM)KEHUHU TeJa IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue yclIOBAM PaBHOBECHS pblyara.

3. Usmepenue KII/] HakJIOHHOM MIOCKOCTH.

4. 3yueHue 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTUU.

8 KUIACC
Pa3nen 1. TenuioBble siBJIeHUS
Mopenu TBEPAOTO, KHUAKOTO M ra3000pa3HOro COCTOAHUH BemecTBa. Kpucrannnueckue u aMmopgpHbie



tena. OOBSICHEHUE CBOMCTB Ta30B, JKUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KMHETH4YecKol Teopun. CMauuBaHNE U KallWJUIApHBIE ABIEHUS. TENI0BOE pacIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEMJIOBOTO IBUXKEHUS YACTHII.

Buytpennsas sHeprus CriocoObl M3MEHEHUS BHYTPEHHEW HSHEpruu: TeIuioneperadya M COBEpIICHUE
paboThl. Byl Temonepeaaun: TeIONPOBOIHOCTb, KOHBEKIUS, U3ITydEHHUE.

KonunuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTb BELECTBA. TeNI000MEH U TEMIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro Oanaxca. [lnaBnenue u oTBepJeBaHHE KPUCTAJUIMUECKHX BELIECTB. Y JelIbHas
Teruiora TuiaBieHus. IlapooOpasoBanme u kxongencauusi. Wcnmapenue (MC). Kunenwe. VYnenpHast
TEIUIOTa MapooOpa3oBaHMsl. 3aBUCUMOCTb TEMIEpaTypbl KUIEHHs OT aTMOC(EpPHOro JaBJICHUS.
BnaxHocTp Bo3ayxa. DHeprus TOIUIMBA. Y I€JIbHAs TEILUIOTAa CTOPaHMSL.

[Tpunnuner padotel TemioBbix aurareneid. KIIJ[ termmoBoro npurarens. TersioBele ABUTATENH U
3amuTa okpyxatoiei cpeasl (MC). 3akoH coxpaHeHMsI M IPEBPALEHHs SHEPTHH B TEIUIOBBIX IIpOLIeccax
(MO).

JdemoncTpauuu

1. HabGmonenne OpOyHOBCKOTO JBHKCHUS

2. Habmronenue nuddy3umn

3. HaGmoieHue sBICHUNM CMauyuBaHUsI U KaIWUISIPHBIX SIBJICHHUH

4. HaGroieHue TEIIOBOTO PACHIMPEHUS TEIT

5. I3meHeHue aBieHus raza npu U3MEHeHUH 00bEéMa U HarpeBaHUU WIIN

oxjaxaeHuu 6. [IpaBuia usmepeHus TemnepaTypsl

7. Buasl Teronepenaun

8. OxJaxk/ieHue Npu COBEPIIEHUN pabOThI

9. HarpeBanue npu coBepIIeHuU paboThl BHEIIHUMHU

cwiamu 10. CpaBHeHME TEIUIOEMKOCTEN pa3IMuHbIX

BEIIECTB

11. Habmonenne kumeHust

12 .HabmtofeHre nocTOsHCTBA TeMIIepaTyphl pH

miaBiennu 13. Mojaenu TeIUIOBBIX ABATATEIIEH
JlabopaTopHbie padoThI U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI 1O HAOJIOEHUIO TEMIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl

4. OmpeneneHue 1aBjieHUs BO3AyXa B OalioHe IIpULa

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJIEHUSI BO3/AYyXa OT €ro 00bEMa M HarpeBaHUsI U
OXJIaXKICHUS

6. [IpoBepka runoTe3bl TUHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMmepaTypbl

7. HabmroieHne n3MeHeHusl BHYTPEHHEHW SHEpruu Tela B pe3yibTaTe TeIionepeiauu U padboTsl
BHEIIHUX CHJI

8. UccnenoBanue siBneHus TemI000MeHa MPU CMEIIMBAHUN XOJI0JHOM U TOpsiueit BOJIbI

9. OnpenesneHre KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOM MPH TEIUIO0OOMEHE C HarpeThIM
METATTMYECKUM LIUJTUHAPOM

10. Onpenenenue yaenabHOU TEMIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca ucrapeHus

12. Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. OmnpenencHue yAeIbHOMN TEIIOTHI ILIABJICHHS JIba
Pa3nes 2. JinekTpuyeckue H MATHUTHBIE SIBJICHUS

DnekTpusanusa Ted. [[Ba poma 3IEKTpUUECKUX 3apslioB. B3anmoneicTBHUe 3apsKEHHBIX TeNl. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TENl OT BETUYMHBI 3apsJI0OB U PACCTOSHHS
MEXy TeJIaMH).

Onextpuueckoe nose. Hampsok€HHOCTH  anekTpuueckoro mnousid. [lpuHnun cynepno3unuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu »snexkTpudeckux 3apsAnoB. OJEMEHTapHbIM 3nekTpuueckuil 3apsn. CTpoeHue aroma.
[TpoBOIHUKY U AUANEKTPUKHU. 3aKOH COXPAaHEHMS JIEKTPUUECKOTO 3apsia.



DNEeKTPUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA. FICTOUHMKM OCTOSHHOIO TOKa.
JleficTBUSI AIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE, MAarHuTHOE). OJIEKTPUUECKUH TOK B
KUAKOCTSAX U razax.

Onextpuueckas nenb. Cuna Toka. DiekTpuueckoe HanpsbkeHue. CompoTHBIIEHHE NPOBOJHHUKA.
VYaenpHOE CONpOTUBJICHHE BemlecTBa. 3akoH Oma ans ydactka wenu. [locnmepoBarenbHoe u
[apajuIeIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabora m MomiHOCTB 3JeKTpuueckoro Toka. 3akoH JDkoyns— JleHna. DnekTpuueckwe Ienu u
NOTPEOUTENH PIEKTPUIECKOM FHeprun B ObITY. KOpoTKOe 3aMbIkaHMe.

[Tocrosinubie MaruuThl. B3anMopelicTBHe MOCTOSHHBIX MarHuToB. MarHuTHoe mnosie. MarHuTHoe
noJjie 3eMJIM M €ro 3HaueHue JUIs *KU3HU Ha 3emie. OnbIiT Operena. MarHuTHOE MOJE AIEKTPUYECKOTO
Toka. [I[puMeHeHue 3eKTpPOMarHuToB B TeXHUKe. JleficTBre MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.
ONeKTpoJABUTaTeNb IOCTOSHHOIO TOKa. Vcronb3oBaHWE 3JEKTPOJABUTATENCl B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onertel @apanes. SBieHue sjaeKTpoMarHuTHOM wuHIyKuuu. [lpaBuno Jlenna. DaexkTporeHeparop.
CnocoObl TONy4eHHUS! ANEKTPUUYECKON HIHEPruu. DJNEKTPOCTAHLMKM HAa BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIHUH.

JlemoHCcTpanun

1. DOnexrtpusanus Ten
JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMO/JICHCTBUE 3apsyKEHHBIX Tell
YCTpOUCTBO U IEHCTBHE IIEKTPOCKONA
DneKTpocTaTHuecKast UHIyKIIHUS
3aKOH COXpaHEHMSI SJEKTPUUECKUX 3apsI0B
[IpoBOAHMKY U TUANEKTPUKH
MonenrpoBaHU€E CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO OIS
HcTouHnKH MTOCTOSIHHOTO TOKA

9. JleHcTBUS 3JIEKTPUUECKOIO TOKA

10. DnekTpruYecKuid TOK B )KUIKOCTH

11. I'a30BBIi1 pa3psin

12. 3mepeHne cuilbl TOKa aMIepMETPOM

13. VI3mMepeHue aMeKTpUIecKoro HampspKeHHs BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIECHUI

15. B3aumopaencTBre NOCTOSTHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs OJOCOB MarHuTa

17. MonenupoBaHrE€ MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MaruuTHOE 10JIe TOKAa. DJIEKTPOMArHut

20. leficTBE€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM

21 DnexTpoaBUraTesab NOCTOSIHHOTO TOKa

22. UccnenoBaHue sIBIEHUS 3J€KTPOMarHUTHOW MHIYKIIUU

23. Oneitel apanes

24. 3aBUCHMOCTb HaIlpaBJIEHUSI UHIYKIIMOHHOTO TOKa OT YCIOBUH €ro

BO3HUKHOBEHHUS 25. DNEKTPOreHEPATOP MOCTOSIHHOTO TOKA
JlabopaTopHbie padoThbl U ONBITHI

1. OmnpITH MO HAOMIOACHUIO AIEKTPU3AIMH T UHAYKIIUEH U TIPU COMPUKOCHOBEHUH
HccnenoBanue necTBUS AIEKTPUUECKOTO TOJIS HAa TPOBOJHUKYU U AUDIIEKTPUKHI
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH TN TTOCTOSTHHOTO TOKa
W3mepenne v peryaupoBaHue CUIIbl TOKa
N3mepenne u peryaupoBaHue HAMPSHDKCHUS

6. HccnenoBaHne 3aBUCHMOCTH CHJIBI TOKA, HYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
Y HaIMPSOKEHUS Ha PE3UCTOpe

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €r0
JUTMHBI, TIOIAAH MTONIEPEYHOro CEUeHUs U MaTepuania

8. IlpoBepka mpaBuiia CI0KEHHS HAIPSHKEHUM NP MOCIIEI0BATEILHOM COSIMHEHUH JIBYX
pesuctopoB 9. IlpoBepka mpaBuia sl CHIIbI TOKA IPU MapauIeIbHOM COEAMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI SMEKTPHUIECKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenne MONTHOCTH AIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE
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12. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpE3 JIAMIIOUKY, OT HAIIPSIKEHUS HA HEH

13. Onpenenenune KI1/] narpeBarens

14. UccneqoBanue MarHUTHOT'O B3aNUMOJIEHCTBUS IIOCTOSIHHBIX MAarHUTOB

15. VI3yueHnue MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB TIPU UX OOBEIMHEHUH U Pa3/ICTICHUH

16. VccnenoBanue neUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY

17. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYILIKE

18. 3yueHue AeCTBUS MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM

19. KoncrpyupoBanve u u3ydyeHUEe pabOThl 3JIEKTPOJIBUraTelIs

20. U3mepenue KIIJ] anekTpoaBUraTeibHON yCTaHOBKU

21. OnbITHI IO UCCIENOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOW NHIYKIMU: UCCIEA0BAaHUE U3MEHEHUI
3HAYCHUS U HAPABJICHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 1. Mexanuveckne siBJIeHUSA

Mexannueckoe JaBUKeHHe. MarepuanpHag Touka. CucremMa orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOrO0  JBMXKEHUA. PaBHOMepHOe  npsiMoJIMHEWHOe — aBWkeHue. HepaBHomepHoe
NpsAMOJIMHEIHOE JBUKeHUEe. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE mpsMonuHenHoe apuxeHue. Croboanoe nanenue. Onwitel ["anumest.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. Ilepmon u yacrota oOpamieHusi. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

[TepBriii 3akoH HproToHa. Bropoit 3akoH Heiotona. Tperuit 3akoH Herotona. Ilpuniun
CYIEPIO3UINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHUs CKOJIbXKEHUs, CUjla TPEHUs MOKOs, APyTrue
BU/JIbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHE CBOOOIHOTrO majeHus. JBMKeHue
raneT Bokpyr Connia (MC). IlepBast kocmudeckast ckopocTs. HeBecoMOCTh U meperpy3KH.

PaBHoBecue MartepuanbHO TOYKH. AOCOIIOTHO TBEpAOe Teno. PaBHOBecue TBEpPAOrO Tenma ¢
3aKpEIUIEHHON OCBIO BpaleHns. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenme wumnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBnoe nBumkenue (MC).

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cun TskecTH, ynpyroctd, TpeHus CBsi3b SHEPTUU H
pabotsl [loTeHnmanbHas sHeprus Tefna, MOJHATOTO Ha/l TOBEPXHOCTHIO 3eMitd. [loTeHnanpHas sHeprus
cxaToil npyxuHsl. Kunernueckas sHeprus. TeopemMa 0 KMHETHMYECKOW SHEPIHH. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUU.

JdemoncTpauuu

1. HabmroneHne MexaHU4eCcKoro ABMKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tel OTCUéTa

2. CpaBHeHUE NIyT€H U TPACKTOPHUI ABUKEHUS OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX TEI
oTcyéra 3. V3MepeHue CKOPOCTH U YCKOPEHHUS MPSIMOJIUHEHHOTO IBUKEHUS

4. UccnenoBaHue NpHU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS

5. HaGmroneHue NBMXSHHS Tella 10 OKPYKHOCTH

6. HabmoieHne MexaHn4ecKuX sIBICHUH, MPOUCXOSAIINX B cUCTeMe 0TcuéTta «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHLHO KaOMHEeTa QU3HKU

7. 3aBUCHMOCTbH YCKOPEHHS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH Ha HETO CUIIbI

8. HalGmroneHue paBeHCTBA CHIT PU B3aUMOCHCTBUU TEI

9. N3menenue Beca Tena Npu YCKOPEHHOM JIBUKEHUU

10.ITepenava ummynbca nNpy B3aMMOICHUCTBUH TEI

11.ITpeobpazoBanusi YHEPTUH MPU B3AUMOACHCTBUU TEI

12.CoxpaHeHune uMIyJibca Mpu HEyNpyroM B3auMOACHCTBUN

13.CoxpaHeHne UMITyJIbca MPH a0COMOTHO YIIPYTOM B3aUMOACHCTBHH

14.HaGnronenne peakTHBHOTO JIBHKECHHS

15.CoxpaneHre MEXaHU4YECKOM SHEPrUU IPU CBOOOTHOM MaICHUU

16. CoxpaHeHrne MEXaHMYECKOM SHEPTUU MPU JBU>KEHUU TeJla MO AEHCTBUEM

MPY>KUHBI

JlaGopaTropHblie padoThbI M ONBITHI

1. KoHctpyrpoBaHue TpakTa JjIsl pa3roHa U JalbHEHIIEro paBHOMEPHOIO JBUKEHUS IIAPUKA UITU
TEJIEKKU



2. OmpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUs OpycKa WIIH IBH)KCHHS IIapuKa 10 HAaKJIIOHHOM
IJIOCKOCTH

3. Omnpenenenne yCKOpEHUs Tejaa IPU PpaBHOYCKOPEHHOM JIBUKEHHH 110 HAKJIIOHHOM MIIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBIKEHUH 0€3 HayaJlbHOU
CKOpOCTH

5. TIpoBepka runoTe3bl: €Clid Py PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HaualbHOH CKOPOCTH ITyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLIME IPOMEKYTKA BPEMEHH OJMHAKOBBI

6. HccinenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJILHOTO JIaBJICHUS

7. Omnpenenenne K03phuIUEHTa TPEHUS CKOJIbKESHUS

8. OmnpeneneHue xECTKOCTH MPYKUHBI

9. Omnpenenenre paboThI CUIIbI TPEHUS IPU PABHOMEPHOM JIB)KEHUU Tella IO TOPU30HTAIBHOM
IIOBEPXHOCTHU

10.0Onpenenennue paboThl CUJIBI YIIPYroCTU HpPU MOIBEME Ipy3a C UCIOIb30BAaHUEM HETIOABHKHOTO
U TIO/IBIKHOTO OJIOKOB

11.M3y4yenue 3akoHa COXpaHEHUS SHEPTUU
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI

KonebarenbHoe apmkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUI: epro/l, 4acTOTa, aMILIUTY/Ia.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [[peBpalienne sHepruu npy KoiedaTeIbHOM JIBUKCHHH.
3aryxaromue kojeOanus. BoinyxkaeHusle kosieOanus. Pesonanc. Mexanundeckue BosiHbl. CBOHCTBa
MexaHuyeckux BoJH. [IponmonbHble U monepeyHble BOJIHBL. JInMHA BOJHBI M CKOpPOCTh €€
pacrpocTpaHeHus. MexaHnuecKue BOJHBI B TBEPOM Tene, ceiicmuueckue BoiaHbI (MC).

3Byk. 'poMKOCTB 3ByKa M BhicOoTa TOHA. OTpakeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.

JdeMmoHcTpamun

1. HaGurotenue xoyie0aHuii TeJ Mo JEHCTBUEM CHITBI TSXKECTH U CUITBI

ynpyroctu 2. HaGnronenue konebaHuii rpy3a Ha HUTH U HA TIPYKUHE

3. HaGmroieHne BBIHYKICHHBIX KOJICOaHUI M pe30HaHCa

4. PacripocTpaHeHue MpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIIH)

5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTHMYECKHI PE30HAHC

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenne 4acTOTHI U MepHoJia KoieOaHUH MaTeMaTHYeCKOro MasiTHUKa

2. OmnpeneneHue yacTOThl U NepHojia KoJeOaHui Py KUHHOIO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH MepHO/1a KOJIeOaHUH MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIEpHoa KOoJeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH Tiepuojia KojaeOaHHii Irpy3a, HOJBEIIEHHOTO K HUTH, OT Macchl rpy3a

6. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpHoa KojaeOaHni Mpy>KMHHOTO MasiTHUKA OT MaccChl
rpy3a 1 KECTKOCTH MPYKUHBI

7. U3mepeHune yckopeHust CBOOOHOTO TMaIEHUS
Pa3nes 3. DieKTpOMAarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE Moje. DJIEKTPOMarHUTHbIE BOJHBL. (CBONCTBA 3JE€KTPOMAarHUTHBIX BOJH
[IIkana 371eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE RIIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBA3H.

DneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu
1. CgoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

2. BoyHOBBIE CBOMCTBA CBETA

JlaGopaTopHbie padoThl U ONBITHI

1. 3y4yeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TesleoHa
Pa3nen 4. CBeToBbIe SAIBJICHHUS

JlyueBass Mozenb cBera. Mcrounukm csera. [IpsmonmHeElHHOE pacnpoCTpaHEHHWE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH MOpelOMIICHHS cBeTa. [lojlHOe BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B nuH3e. Onrtuueckas cuctema ¢oTtoanmapara, MUKpockomna u teneckorna (MC).
I'ma3 kak onruueckas cucrema. bam3opykocTs U JalbHO30PKOCTb.



Paznoxxenne Oemoro ceera B cmekTp. OmbiTel HproToHa. ClioKeHHE CHEKTPAJIbHBIX IIBETOB.
Hucniepcus ceera.

JdemoHcTpauuu

1. IIpsmonuHeHOE pacIpoCTpaHEHUE

CBeETa.

2. OtpaxkeHue cBera.

3. TlonydeHune W300pakeHHW B IIJIOCKOM, BOTHYTOM M BBITYKJIOM

3epkanax. 4. Ilpenomnenue cpera.
ONTUYECKUH CBETOBO/I.
Xon styueit B cobuparoieit TuH3e.
XoJ1 1ydeil B pacCcerBaloOIIeH JIMH3E.
[Tony4yeHnue n300paXeHU C MOMOIIBIO JIHH3.

9. Ilpunuun aelcTBus GoToanmnapaTa, MUKPOCKOIA U TEIECKOIA.

10.Mopens rnasa.

11.Pa3noxenue 6enoro cBeTa B CIEKTP.

12.ITomydenue Gesoro cBerTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

JlaGopaTropHblie padoThI M ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO Jiyya OT yrja

NaJCHMUSL.

2. N3yueHne XxapaKkTepUCTHK M300paKeHHUs IPeIMETa B IJIOCKOM 3epKaje.

3. UccrenoBanye 3aBUCMMOCTH YIJIa IIPEIOMIIEHUS CBETOBOIO JIy4a OT yIJIa AJCHUsI Ha IPaHUuLE
«BO31YyX—CTEKIIO.

4. ITony4yeHue n300paXKeHUH € IOMOIIbIO COOMPAOLIEH JTMH3BI

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHICCKON CHIIBI CO OHMparomieit

JIMH3BI.

6. OnBITHI 10 PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUATHUIO 1IBETA IPEAMETOB ITPHU UX HAOIIOACHNUHU Yepe3 LIBETOBbIE (DUIBTPHI.
Pa3nen S. KBanToBbIC SIBJICHUA

OmnbiTel Pezepdopna m mimaHerapHas monenb aroma. Mogens atoma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagunoaktuBHOCTB. Anb(da, 6eTa 1 raMmaunzinydenus. CTpoeHrne aToMHOro siipa. Hykionnas Mmozaens
aTOMHOrO sapa. M30Tonsl.

PagnoaxtuBHbIe npeBpamienus. [lepros nomypacnana aTOMHBIX SI€Ep.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBIO UHCEN. DHEPrus CBSI3U aTOMHBIX sIJIEp.
CBs13b Macchl M oHepruu. Peakiuu cuntesa u aenenus saep. Mcrounnku sneprun Connna u 38€31 (MC).

SAnepnas sHepretuka. JleicTBUs paAMOAaKTUBHBIX U3Ty4yeHUH Ha uBble opraHnu3Msl (MC).

JdemoncTpauuu

1. CrnexTpbl W3JIy4eHUS "

MOTJIOLIEHUS.

2. CHeKTpbl pa3IM4YHbIX ra30B.

3. Cnektp BoAopoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOUINX H3ITy4YeHHH.

6. Peructpanus u3iaydeHus IpUpOAHBIX MUHEPAJIOB U MPOIYK TOB.

JlaGopaTopHbie padoThI U ONBITHI

1. HabntoieHne CIUIONMIHBIX U JIMHEWYaThIX CIIEKTPOB

U3ITy4EHUS.

2. HccnenoBaHue TpEeKOB: HU3MEPEHHE OHHEPIMM YACTHIBl O TOpP MO3HOMY NyTH (IO

¢dororpadusam). 3. UsmMepeHne paauoakTUBHOTO QoHa.
IloBTOpPUTEIBbHO-000011IA0 LM MOYJIb

[ToBTOpUTENEHO-0000IIAIONNI  MOAYTh TpPEAHA3HAYEH s CUCTeMaTH3aluu M 0000IIeHus
IPEIMETHOTO COAEP KAaHUS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO IIPU N3YYEHUH BCEro Kypca (GPU3HKH,
a TaKKe U MoAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (M3HKE IS 00ydarouIuxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

IIpu n3yueHun JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACSITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CHeunBaeTcs AOCTHKEHHE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB

S A



oOyueHus, (QOpPMHpYETCsl eCTeCTBEHHO-Hay4Has TIPaMOTHOCTb: OCBOEHHME HayuyHBIX METOJIOB
UCCIICIOBaHMS SBJICHUH MPHUPOJBI U TEXHUKH, OBJAJCHUE YMEHUAMHU OOBICHATH (hPU3NUYECKHE SBICHUSA,
IIPUMEHSS ITOJIYYCHHBIC 3HaHMs, PEIaTh 3aJa4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.
[IpyHOMIIABHO [EATEIbHOCTHBIM XapakTep MaHHOIO pasjena pealu3yercss 3a CYET TOro, 4ro
y4daliuecs: BIIOJIHAIOT 3a1aHus, B KOTOPBIX UM IIPEAJIaraeTcs:
— Ha OCHOBE MOJYYCHHbIX 3HAHUH PACO3HABATh U HAYYHO OOBACHATH (PU3HUECKHUE SBICHUS B
OKpYKaroIllel IPUPOE U IOBCETHEBHOM JKU3HH;
— UCIOJIb30BaTh HAYYHBIE METOABI MCCIENOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHCIE IS MIPOBEPKH
TUIIOTE3 U NOJIy4EHUs] TEOPETUUECKUX BBIBOJIOB;
— 0OBSACHATH HAYYHBIE OCHOBBI HAN0O0JIE€ BAXKHBIX TIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHI1, HAIIpUMED,
IIPAKTUYECKOI0 MCIIOJBb30BaHUS PA3IMYHBIX UCTOYHUKOB DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPALLEHUS U
COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPIHH.
Kaxnas w3 TeM JaHHOrO pasjenia BKIIOYACT HKCIEPUMEHTAIbHOE HCClIe0BaHHE O000O0IIAIONIEro
xapaktepa. Paszmen 3aBepiiaercss NpOBEIEHHEM AMAarHOCTHUECKOW M OIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

INIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Uzyuenue ¢pu3nku Ha ypoBHE 6a30BOr0 00I11er0 00pa30BaHUs HAMIPABICHO HA JOCTUKEHHE TUYHOCTHBIX,
METaNpPEIMETHBIX H MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIHTATOB.

JIM4HOCTHBIE, METANpPEAMETHBIE U MPEAMETHBIE Pe3yabTaThl OCBoeHUs oOyyarouumucs ¢ HOAA
OAOIT OO0 nns obyuarommxest ¢ HOJA (Bapuant 6.1) coorBerctByror ®I'OC OOO ¢ yyeTtom ux
0COOBIX 00pa30BaTEIIBHBIX TOTPEOHOCTEH.

JIM9HOCTHBIE PE3YJIBTAThI JOKHBI MAaKCHMAIIbHO OOCCIICYUTHh COIHAIM3ANNI0 OOYJAIOIIUXCS C
HOJIA c ydyerom ux obpa3oBaTelbHbIX MOTPEOHOCTEH, PopMUpYys Y HUX WHIUBUAYAIbHO-THYHOCTHBIE
KaueCcTBa M COIMAIbHBIC (KU3HECHHBIC) KOMIIETCHIIMH. JINUHOCTHBIE PE3YJIbTAaThl HAPSMYIO CBSI3aHBI KaK
C MIPEMETHBIMU M METaIlpeIMETHBIMU Pe3yJIbTaTaMH, Tak U ¢ pe3yibTaramu ocBoenus [TKP.

K XM3HEHHBIM KOMIICTCHIIUSIM, HEOOXOIMMBIM JUIsl TIOBBIMICHUS KadecTBa >ku3Hu jmi ¢ HOJIA,
MO>KHO OTHECTH CIIEAYIOIIHE:

c(OPMUPOBAHHOCTh HABBIKOB TPOCTPAHCTBEHHOW W  COIMAILHO-OBITOBOM  OPHEHTUPOBKH,
MOOUJIBLHOCTB;

c(hOPMHUPOBAHHOCTh PEATBHBIX MPEJICTABICHUA O COOCTBEHHBIX BO3MOXKHOCTSIX W OTPaHUUYCHHSIX
3JI0pOBbS, 0 HEOOXOTUMOM KU3HEOOECTIeUeHUH, CIOCOOHOCTH BCTYIATh B KOMMYHUKAIIHIO CO B3POCIBIMU
0 BOTIPOCAM MEIHMIIMHCKOTO COMPOBOXKICHUS M CO3JIaHUS CICIHATBHBIX YCIOBUH ISl IPEOBIBAHUS B
o0pa3oBaTenbHOI OpraHu3alny, coo0IaTh O CBOMX HYX/IaxX U MpaBax B 00pa3oBaTeIbHON OpraHU3aIlNH;

c(OPMHUPOBAHHOCTh  COIMAILHO-OBITOBBIX  YMEHWH, HEOOXOJWMBIX B PYTHHHOH JKWU3HHU
(caMocTOsITENIPHOE TOCEIICHWE TyalleTa, OpraHu3alus pabodero MecTa, NEPeoJeBaHHE Ha YPOK
GU3KYIBTYpPHl M JPYTA€ YMEHUs), HACKOJIBKO 3TO BO3MOXKHO B Ka)JOM WHIUBUIYaTHbHOM CITydae
pa3Butus obyuatomerocs ¢ HOJIA;

c(hOpMHUPOBAHHOCTh YMEHHS OOpaliaThCs ¢ MPOCKOOW K OKPYKArOIIUM, OCOOCHHO B CHUTYaIlWH,
korna ooyyvarormmiics ¢ HOJIA numieH BO3MOKHOCTH ce0si CaMOCTOSTENIbHO 00CTyKUBATh, MOAACPKATh
pasroBop, KOPPEKTHO BBIPA3UTh OTKAa3, COYYBCTBHE, OJAarogapHOCTh, MCIIOIH30BaTh pa3HbIC BapHAHTHI
KOMMYHHUKAITUH JIJIsl pEIICHUS KaKoi-THO0 MpoOIeMHON CUTYaIUH;

c(OPMHUPOBAHHOCTh OCMBICIICHHBIX MPEACTABICHUN O pealbHOW KapTHHE Mupa (COONIOJCHHE
MpaBHI OE30MACHOCTH KU3HEIEATENBHOCTH, YTOUYHEHHE, PACITUPEHUE, YITOPSI0UMBAHNE TTPEICTABICHHIA
00 OKpYKaroIIeM IIPUPOTHOM M COITHATEHOM MHPE);

c(OpPMUPOBAHHOCTh YMEHUS CAMOCTOATEIBHO ¥ O€30MacHO TEepPeIBUTaTbCS B 3HAKOMOM U
HE3HAKOMOM IPOCTPAHCTBE C MCIIOJIb30BAaHMEM CIEIIHATIBHOTO 000PYIOBaHUS;

chopMUPOBAHHOCTH MU (HEePEHIIMPOBAHHBIX U OCMBICIIEHHBIX COTJIACHO BO3PACTY MPECTABICHUH O
COIMAJILHOM OKPYKCHHH, IIEHHOCTSAX M COIMAIBHBIX POJISX (3HAHHWE TPABHI M HOPM OOIIECTBEHHOTO
MOBEJICHUS, UCIIOIh30BAaHKUE UX, YMEHUE OLIEHUBATH CBOE COLMATBHOE OKPYKEHUE, YMEHHUE HCIIOIh30BATh
MPUHSTHIE B 00IIECTBE COLIMATIbHBIE PUTYAIBI U IPYTHE YMEHHUS).

2.2. IlnanupyemMsble pe3yabTaThl OCBOCHMS OOydaromumucs ¢ HapymeHusmu ciyxa AOOIT OO0
JIOTIOJTHSAIOTCS pe3yiabTaramu ocBoeHust [1KP.



B pesynpraTe u3ydeHus Qu3MKM Ha ypoBHE 0a3oBOro oOmiero oOpazoBaHHS Yy OOydYaromierocs
(bOpPMUPYIOTCS CIEIYIONINE TUIHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- YBaXKCHHE MHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKON HAYKH;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PH3UKOB;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTH K AKTUBHOMY PAa3BUTHUIO B OGCy)KI[eHI/II/I O6H.[CCTB€HHO 3HAYNUMBbIX U 3TUYCCKUX Hp06HeM,
C MPAaKTUYECKUM MIPUMEHEHUEM JOCTIKEHUN (DU3UKHY;

- 0CO3HAHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX MPEeoOpa3oBaHUM B JEATEILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BocnpusiTie 00pa3oB GU3NYECKON HAYKU: UX MMOCTPOCHUM, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME IICHHOCTEH (DU3MUYECKON HayKu KaK MOIIHOTO HWHCTPYMEHTA IMO3HAHUS MHPA, OCHOB
pa3BUTHUS TEXHOJIOTHI, Ba)KHEHIIEH OCHOBBI KYJIbTYPBI;

- pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM JIEATENbHOCTH;

5) popmupoBaHue KyJIbTYPHI 310POBbSI H SIMOIMOHAJIBHOTO HACTPOECHH:

- OCO3HAaHME LIEHHOCTEW O0e30macHOro o0Opa3a XU3HH B COBPEMEHHOM TEXHOJIOTMUYECKOM MHUpE,
BaXHOCTU TpaBuUil 0€30MacHOrO IMOBEACHHS Ha TPAHCIOPTE, Ha JOPOrax, C JJICKTPUUECKUM U
TETUIOBBIM 000PYAOBAaHUEM B OBITOBBIX YCIOBUSX;

- ¢(hopMHPOBAHHOCTH HABBIKOB PeIEKCHH PEBOJIOLINHU, CBOETO IIPaBa Ha OMIMOKY M TaKOTo e MpaBa
y IPYTOro 4eJI0BEKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- AKTUBHOC Y4YaCTHC OpraHu3alid B pCaiM3allud IMPAKTHYCCKUX 3aaad (B paMKax CEMbHU,
o0pa3oBaTenbHOl, ropoJia, Kpasi) TEXHOJIOTUYECKOW U COLMATbHON HAMpPaBICHHOCTH, TPEOYIOMUX B
TOM 4YHClIe U (PU3UIECKUX 3HAHU;

- HHTEpEeC K MPaKTUIECKOMY H3y4eHUI0 podeccuii, CBA3aHHbBIX ¢ (U3UKOM;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpUEHTAIUsl Ha MPUMEHEeHHEe (U3NYECKUX 3HAHUU TS pelIeHHs 3a]a4 B 00JacTU OKpYyKarolen
Cp€Aabl, INIAHUPOBAHUE IMOCICAYIOIIUX I[GI\/'ICTBI/II\/'I U OIICHKa HX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIA
OKpPY’KaloIllel Cpeabl;

- 0CO3HaHUE II00ATBHOTO XapaKTepa IKOJOTUYECKUX MTPOOJIEM U MyTeH UX pelIeHNs;

8) axanTanusi K MEHSAIOIUMCS YCJIOBUSIM COIMATbHOM M MPUPOJAHOM Cpebl:

- H€06XOI[I/IMOCTI> BO BHUMAaHHWH IPHU BBIIIOJTHCHHUU U UCCICOOBAHUAX (1)H31/I‘~ICCKOI>1 HaIpaBJICHHOCTH,
OTKPBITOCTH OMBITA U 3HAHUM IPYTUX;

- IIOBBIIICHHUEC YPOBHA CBOEH KOMIIETEHTHOCTH 4YCpe3 NPAKTUICCKYIO ACATCIbHOCTD,

- CTpEeMJICHUE K MOSBICHUIO HOBBIX 3HAHUH, B TOM YuCie POPMYIUPOBATH UJEH, IIOHSATHUS, TUIIOTE3BI
0 pu3MUECKNX 00BEKTaX U SIBJICHUSIX;

- OCO3HAHME HEJOCTATKOB XOPOIINX 3HAHUH M KOMIIETEHTHOCTEH B 001acTh (DU3HKHY;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA;

- CTpeMJICHUE aHAIM3UPOBATh U BBISBISITH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U DIKOHOMHUKH, B TOM
YUCJIE C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUH;

- OLIEHKA CBOMX JICHCTBUI C YUETOM OKPYXKAIOIIEH Cpefibl, C yU€TOM BO3MOKHBIX MOCIEICTBHUI.

Nzydyenne yueOHOro mpeamera «Dusmka» Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS IOJKHO
obecrieunBaTh  JOCTWKEHHUE  CICAYIONIMX  JIMYHOCTHBIX, METANpPEAMETHBIX M  TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

— TOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWUM, B TOM 4YHCIIe (DOPMyIHpPOBATH MU, TOHSITHS,
TUMOTE3bl O (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— oco3HaHHE Ie(HUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;

— TUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHMIA,

— CTPEeMJICHHE aHAJIM3UPOBATh M BBIABISITH B3aUMOCBSI3U TPHUPOIBI, OOIIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCTIOIh30BaHUEM (PU3UIECKIX 3HAHUM;

— OIICHKAa CBOMX JIEWCTBHH C y4€TOM BIHSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOMHBIX
rI100aIbHBIX ITOCIIENCTBHH.

METAINIPEIMETHBIE PE3YJIbTATBI



YHuBepcaibHblIe IO3HABATEIbHbIE 1€ CTBUA
ba3zoevie nozuueckue oeiicmeus:
— BBISBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHUI);
—  YCTaHABIIMBATh CYIIECTBEHHBIM NPU3HAK KiIacCU(UKAIMKH, OCHOBAHHS IJs OOOOIICHHS H
CpaBHEHUS,
—  BBIBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpUBAeMbIX (aKTax, MAaHHBIX U
HaOJII0ICHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;
—  BBUIIBJISITh TPUYHMHHO-CIICJICTBEHHBIC CBSI3U TPH HW3y4eHUU (DU3UYECKHUX SBICHUH U
MPOLIECCOB;  JieJaTh BBIBOABI C  HCIOJIB30BAHMEM JEAYKTUBHBIX U  HHAYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BEITUYNH;
—  CaMOCTOSATEILHO BBIOMpATh CIOCOO pemnieHus y4deOHoW (u3MYecKkor 3amadu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHUsS, BBIOOp Hamboyiee MOIXOJAMIET0 C Y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue deiicmeusn:
— HCHOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHUS;
—  TPOBOAUTH MO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bu3nuecKuil FKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3NYECKOTO SIBIICHUS;
—  OIICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHMIO, IOJIYYCHHYIO B XOJC
WCCIIETOBAHUS WU YKCIIEPUMEHTA;
—  CaMOCTOSITENIbHO (OpPMYyITUPOBaTh OOOOIIEHHS W BBIBOJABI IO Pe3yJIbTaTaM
MIPOBEIEHHOTO HAOIOIEHUS, OTIbITA, UCCIICIOBAHMUS,
—  TPOTHO3HMPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3MUECKHX IPOIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Paboma c ungpopmayueii:
— TMPUMEHSTH Pa3IUYHbIe METO/Ibl, HHCTPYMEHTHI U 3apOChl IIPH MOUCKE U 0TOOpe nHpopMauu
WM JAHHBIX C YYETOM MPEJI0OKEHHON yueOHOH pu3ndeckoil 3a1auu;
— aHAJIM3HUPOBATh, CUCTEMATU3HPOBATh U MHTEPIPETHPOBATH WH(DOPMALIUIO PA3IUYHBIX BUIOB U
dhopm mpencTaBieHus;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNbHYIO (GOpMy TMpeAcTaBlieHUs uHopManuu U
WUTIOCTPUPOBATH PEIIacMble 33J]a4d HECIOXKHBIMA CXEMaMH, JHarpaMMaMu, HHOH TpaduKkod U uX
KOMOHWHAIHSIMH.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS
Obwenue:
— B X0j1€ 00CYX/IeHHS Y4eOHOTr0 MaTepHalia, pe3yJbTaToB JIA0OPATOPHBIX pabOT U MPOEKTOB 33]1aBaTh
BOMPOCHI IO CYIIECTBY 00CYK/1aeMOi TEMBI U BBICKa3bIBaTh HJIEH, HAILIEJICHHbIE Ha PEIICHUE 3a7a4d U
nojiepxaHue 6J1arokenaTeTbHOCTH OOIICHUS;
—  CONOCTaBISATh CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHUANOra,
0OHapyXUBaTh Pa3JININE U CXOJCTBO MO3UITHIA;
— BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
— myOJIMYHO  TPEJACTaBIATh  PE3YIbTAThl  BBIIOJHEHHOTO  (DH3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).
Coemecmnasn oeamenvHocms (COmpyoOHuU4ecmeo):
— TMOHUMATh U UCIIOIH30BATh IPEUMYIIIECTBA KOMaH/IHON U HHINBHUIYabHOM pabOThI P pEIIeHUN
KOHKPETHOU (pU3U9IeCcKOit pOoOIeMBI;
— TMPUHUMATH Ie]Id COBMECTHOM AESITENbHOCTH, OPTAaHU30BBIBATH JEHCTBHS MO €€ JOCTHKECHUIO:
pactpenensaTb poiu, 00CYKIaTh MPOIECCHI U pe3yJIbTaThl COBMECTHOM PabOThI; 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;
— BBIMOJHITH CBOKO YaCTh PaOOTHI, TOCTUTAs KAYECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY HaIPaBIICHUIO
¥ KOOPAMHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI,
— OIICHMBATh KAYECTBO CBOETO BKJIAa B OOIINN MPOIYKT IT0 KPUTEPHSIM, CAMOCTOSITEITLHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aUMOJCHCTBHUS.
YHuBepcaibHbIe peryJsiTUBHbIE 1eiCTBUS
Camoopzanuzayusa:
— BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaLUSIX, TPEOYIOMIHNX AJIs perIeHus (PU3nUeCcKux
3HAHUM;



—  OpHMEHTHPOBATbCA B pPa3IMUYHBIX IOJAXOJAX MPUHATHS pELICHUH (MHIUBHIyalIbHOE,
NPUHATHE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUH IPYIIIOi);
— CaMOCTOSITEIIbHO COCTaBJISATh AJTOPUTM pelIeHus (PU3NYECKOH 3ajauu WIK IUIaHa UCCIIeJOBAHUS
C y4€TOM MMEIOIIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH MpeaaracMbie
BapHUaHThIl PEIICHUH;
— J1enath BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.
Camokonmponyw (peghaexcusn):
— J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUU U IIpeyIaraTh IJ1aH €€ U3MEHEHMUS;
—  OOBSCHATH NPUUYUHBI JOCTMXKEHUS (HEIOCTH)KEHHUS) DPE3yJIbTaTOB JIEATENbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
— BHOCHTb KOPPEKTHUBBI B IEATEIILHOCTD (B TOM YHCJIE B X0 BHIIIOJHEHUS (PU3MUECKOT0 UCCIIEA0BAHUS
WIN MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOATENbCTB, M3MEHHUBIIMXCS CUTYAIMH, YCTAHOBICHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEH;
— OILICHMBaTh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM.
ImouuonanbHblit UHMeN1eKm:
— CTaBUTH ce0s1 HA MECTO JAPYroro YeJIOBeKa B X0/I€ CIIOpa UM AUCKYCCHUU HA HAYYHYIO TEMY,
IIOHUMaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYTOro.
Ilpunamue ceds u opyeux:
— IpU3HABATh CBOE MPABO HA OIIMOKY IPHU pelIeHUH (PU3NYECKHX 3a/1a4 WIN B YTBEPXKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO JIPYroro.
NPEJMETHBIE PE3YJIbTATbBI
7 KUIIACC
[IpenmetHble pe3ynpTaThl Ha ©0a30BOM YpPOBHE [OJDKHBI OTpaXkaTb CQOPMHUPOBAHHOCTh Yy
oOyyaromuxcsi yMeHui:
—  MHCIIOJIb30BaTh MOHATHUS: (pU3MUYECKHE W XUMHUYECKUE SBJICHMS; HAOIIOJEHUE, YKCIEPUMEHT,
MOJI€Nb, TUIIOTE3a; €IMHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTtHble COCTOSHMUS
BemecTBa  (TBEpAOE, KHIKOE, Ta3000pa3HOE); MEXaHMYECKoe JIBUXKEHHE (PaBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHS, paBHOACHCTBYIOMas cuil, aedopMmanus (ymnpyras,
IUTACTHYECKast ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;
— pasnuyars siBieHus (Iuddy3us; TENI0Boe IBUKEHUE YaCTHUI] BELIECTBA; PABHOMEPHOE JBUKECHHUE;
HEPAaBHOMEPHOE JABI)KCHHE; WHEPLMs; B3aUMOJECHCTBUE TEJI; PABHOBECHE TBEPABIX TEl C
3aKperIEHHON OChbIO BpaLEHMs; Mepefada AaBJIeHUs TBEPABIMHU TeJIaMH, KUIKOCTSIMHM U Tra3aMu,
aTMoc(epHOe J1aBJIeHNe; IUIaBaHUE TeJI; MPEBPAIICHUS MEXaHMYECKOM SHepruu) Mo OMHMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JJAHHOE (PU3HUECKOe SIBJICHHUE;
— pacmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBJIECHUI B OKPY)KaIOLIEM MUpPE, B TOM
yuciie GU3NYECcKue IBJICHMs B IPUPOJIE: IPUMEPDI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOH U
HEXXHBOI pUpo/ie; AeWCTBUE CUIIBI TPEHUS B IPUPO/IE U TEXHUKE; BIUSHIE aTMOC(EPHOTO 1aBICHUS
Ha JKMBOM OpraHu3M; IUIaBaHHUE PbIO; pplyary B TeJie YeJIOBEKa; IPU ATOM MEPEBOJAUTH IPAKTHUECKYIO
3aJjauy B yueOHYIO, BBIEIIATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKN (PU3UUECKUX SIBICHUIA;
— OIKCHIBaTh U3yUYEHHbIE CBOMCTBA TeJNl U PU3NUECKHE SABJICHUS, UCTIOIb3Ysl (PU3NUECKHE BETUYUHBI
(mMacca, 00bEM, MIIOTHOCTH BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC TeJa, Cujla TPeHUs, JaBjieHue (TBEPIOTo Tema, KUAKOCTH, Ta3a), BRITAIKUBAIOIIAs
cujla, MeXaHu4yeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbI, KO3(pPHUIMEHT MOIe3HOro
NEHCTBUST MEXaHM3MOB, KWHETHYECKas U IMOTEHIMalbHAs SHEPrus); MpU OMHCAHUM MPAaBUIBHO
TPaKTOBaTh (PU3U-UYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOIUTh (QOPMYJbl, CBS3bIBAIONINE JaHHYIO (U3UYECKYIO0 BEIUYHHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;
—  XapakTepHu30BaTb CBOMCTBa Tell, (U3WYECKUE SBJICHHUS U MPOLECCH, HCMOIb3Yys IMpaBuia
CIIO’KeHHs cul (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUJIO» MEXAHHKHU, 3aKOH COXPaHEHUS MEXaHM4eCKOH
SHEPIUu; MPHU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alMCBIBATH M0 MATEMaTHYECKOE
BBIPa)KEHUE;
— OOBACHATH PU3NUECKHUE SBICHUS, IPOLIECCH] U CBOWCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYaIui
IIPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh INPUUYUHHO-CIECACTBEHHBIE CBSI3H, CTPOMUTH
o0bsicHeHHE M3 |—2 JOrMYecKUX IIaroB C Omnopoi Ha 1—2 HM3y4YEHHBIX CBOMCTBA (DPU3MUYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



—  pemarh pacu€THbIC 3adaud B |—2 JeHCTBUS, HMCHOJB3ySd 3aKOHBI W (OPMYIIBI,
CBA3BIBAIOIIHNC (1)I/I3I/I‘-ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aa4d 3allMCbIBATb
KpaTKoe YCJIOBHE, MOJACTABIATh (PU3MUECKUE BEIMUYUHBI B (POPMYJIBI U MPOBOAUTH PACUETHI,
HAaXOJWTh CHpPAaBOYHBIC JaHHBIC, HEOOXOMUMBIC IJIs pEIIeHHs 3a7ad, OICHUBATh
PEATMCTUYHOCTD MOJYYEHHOH (pru3nuecKol BEeJIMUHHBI,

— paciio3HaBaTb Hp06HeMLI, KOTOPLBIC MOXXHO pCHIUTD ITPU IMTOMOIIN (I)I/I3I/I‘ICCKI/IX METOAOB, B OIIMCaHUHU

UCCIICIOBaHMsl BBIIEIATH MIPOBEPSIEMOE MPEAIONIOKEeHHE (TUIIOTe3y), pa3iuyaTh U MHTEPIPETUPOBATH

HOHy‘IeHHBII;'I pe3yibTaT, HAXOAUTH OIIINOKH B XO0J¢ OIibITa, ACJaThb BBIBOJBI 110 €TI0 pE3yJibTaTaM;

— TNPOBOAMTH OIBITEI MO HAOIIOAECHUIO (U3MYECKUX SBICHUM WIM (QU3UYECKUX CBOMCTB Tew:

(GopMynupoBaTh IpOBEpsAEMbIE IPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOI0 000py10Ba-

HUSI, 3aIIUCBIBATh XOJ1 OIBITA U (POPMYIUPOBATH BHIBO/IBI;

— BBINOJIHATH NPSAMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CHIIBI U TEMIIEPATYPhI

C UCIOJIb30BAaHUEM AHAIOTIOBBIX M HU(PPOBBIX IPUOOPOB; 3alUCHIBATh MMOKa3aHUs IPUOOPOB C yuETOM

3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— IPOBOJIUTh HCCIEIOBAHNUE 3aBUCUMOCTH OJHOM (U3MYECKOM BEJIMYMHBI OT JpPyrol c

HCIIOJIb30BAHUECM IIPAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IIYTH PaBHOMCPHO ABMIXKXYHICTOCA TCJIa OT BpCMCHU

JIBYDKEHUS TENa; CWJIbl TPEHUS CKOJIbKEHHs OT Beca Telsa, KauecTBa 0OpaOOTKH MOBEPXHOCTEH Ten U

HE3aBUCUMOCTH CHJIbBI TPCHHA OT IUIOMAAW COIPHUKOCHOBCHHA TCJI; CHUJIBI YHPYTIOCTH OT YIAJIMHCHUA

IPY>KUHBI; BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tesla U OT MJIOTHOCTH KHUJKOCTH, €€

HE3aBHUCUMOCTH OT IUTOTHOCTH T€JIa, OT MIIYOHHBI, HA KOTOPYIO MIOTPY>KEHO TEJO; YCIOBHM TIaBaHUs Tel,

yCIOBUM paBHOBECUS pblyara M OJIOKOB); y4yaCTBOBaTh B IUIAHMPOBAHMU Y4EOHOIO HCCIIEOBaHMUS,

COOMpaTh YCTAaHOBKY U BBINOJMHATH HW3MEPEHUS, CIeAys TNPEAIOKECHHOMY IUIaHy, (QHUKCHpPOBATh

pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE NPEIJIOKEHHBIX TaOIUL U

Fpa(bI/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHM,

— IMPOBOAUTH KOCBEHHbIE U3MEPEHHS PU3NUECKUX BEIMUYMH (INIOTHOCTD BELECTBA XKHUIKOCTH U TBEPAOTO

TeNa; CUJa TPEHMs] CKOJIbKEHUS; [aBJICHME BO3/yXa; BBITAJIKMBAIOIIAs CUJa, JACHCTBYIOIIas Ha

HOrpyKEHHOE B JKUAKOCTh TeJ0; KO3(P(PULIMEHT MOJe3HOro AEWCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS

IPEJJI0KEHHOW HHCTPYKIUU: TIPU BBIMOIHEHUH U3MEPEHUI COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U

BBIUNCIIATh 3HAYEHNE UCKOMOW BEITMYHHBI;

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTU U paboTe ¢ 1a00paToOpHBIM 000pYI0BaHHUEM;

— YKa3bIBaTh NPHUHIMIIEI JEHCTBHUS NMPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,

JMHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapOMETp, phluar, MOIBUKHbIN M HENOABM)KHBINA OJIOK, Ha-

KJIOHHAsI IIJIOCKOCTB;

— XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKHUX YCTPOUCTB C OMOPOMH

Ha UX omnucaHus (B TOM 4YHCIIE: MOALIMIIHUKH, YCTPOWCTBO BOAONPOBOAA, TMAPABIMYECKHI IIpecc,

MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeOMETp), MCIOIb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX

SBJICHUH U HE0OXO0MMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— NPUBOJIUTH MPUMEPHI / HAXOAUTh UHGOPMAIIUIO O IPUMEpPaX MPAKTHUECKOTIO UCIIOJIb30BAHUS

¢u3nUecKrux 3HaHUK B MOBCETHEBHOM XKU3HU Ui oOecrieueHust 0€30IacHOCTH pU 00palleHuu ¢

npuOopaMl M TEXHHYECKHMMH YCTPOHMCTBAMH, COXpaHEHHS 3J0pOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILIEH CPELE;

— OCYLICCTBIIATH OT60p HUCTOYHUKOB I/IHCbOpMaI_[I/II/I B C€THU I/IHTepHeT B COOTBETCTBUU C 3aJaHHBIM

IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U ITyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB

BBIICIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOfI W MOXET OBITh HGHOCTOBepHOI\/’I;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTO
COJIEp’KaHus, CIIPaBOYHBbIE MaTepUalbl, pecypchl ceTu MHTepHET; BnaneTh NpuéMamMu KOH-
CIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HMH(GOpPMALMKM W3 OIHON 3HAKOBOW CHUCTEMBI B
ApPYTyIo;

— cO03/1aBaTh COOCTBEHHBbIE KpaTKWE IHCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaluu (HU3MUECKOro COAEp)KaHUs, B TOM 4YHCIEe MyOIMYHO JienaTh KpaTKHe
COOOIICHUsI O pe3ylnbTaTax IMPOEKTOB MM Yy4YeOHBIX HCCIEAOBAaHMA; MPH 3TOM TPaMOTHO
UCIOJIb30BaTh M3YYEHHBbIM MOHATHIHBIN anmapaT Kypca (U3UKH, COINPOBOXKIATh BBICTYIUICHHE
MpE3EHTALUEN;

— IIPHU BBIIIOJHEHUH Y4€OHBIX IPOEKTOB M UCCIIEA0BAaHUM pacnpeaessaTh 00A3aHHOCTHU B IpyIIe

B COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJadaMHu, CIACAUTH 3a BBIIMIOJHCHUCM IIJIaHa I[GﬁCTBHfI,



aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIBI; BBICTPAWBaTh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

8 KJIACC

[IpenMeTrHbie pe3ynabTaThl HAa 0a30BOM YpPOBHE JMJOJDKHBI OTpaxaTh C(HOPMHUPOBAHHOCTH Y

00yJaronuxcsi yMEHHM:
— HCHOJI30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJ, TEILNIOBOE JIBUKEHHUE aTOMOB U MOJIEKYII,
arperatHbie COCTOSIHHS BEIICCTBA, KPUCTAJUIMYECKUE U aMOPQHBIC Tea, HACHIIICHHBI U HEHACHI-
LIECHHBIA Iap, BJIAXHOCTb BO31yXa; TEMIIEpaTypa, BHYTPEHHSSI HEPrUs, TEIUIOBOW JIBUIaTENb;
BJIEMEHTAPHBIM BJIEKTPUUYECKUM 3apsijl, DSJICKTPUYECKOE T0JIe, MPOBOJHUKHA U JAUDIICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;
— pa3nu4yarh SABJIEHUS (TEIJIOBOE pacIIMpeHHUe/CkaThe, TEIulonepeaava, TeIIOBOE pPaBHOBECHE,
CMauyvBaHUE, KallWUISIPHBIE SIBJICHUS, HCHApEeHWE, KOHJACHCALUs, IUIABJIEHUE, KPUCTAJUIU3ALUs
(oTBepaeBaHKEe), KHICHHE, Temonepenada (TETUIONPOBOIHOCTh, KOHBEKIHS, H3IIYUYCHHE);
3JIEKTPU3ALIMS TEJl, B3AUMOJICUCTBUE 3aPAJI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMO/ICCTBUE MAarHUTOB, ICHCTBUE MArHUTHOT'O TMOJISI HA TPOBOJAHUK C TOKOM, 3JIEKTPOMarHuTHas
WHJIYKIMS) 1O OMUCAaHUI0 MX XApaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHUX
JTaHHOE (PU3HUECKOE SBJICHUC;
— pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PHU3UYECCKUX SBICHHUHA B OKPYXKAIOMIEM MHPE, B TOM
yucie (U3NYECKUE SBJICHUS B IPHUPOJE: MOBEPXHOCTHOE HATSHKEHHUE M KANWUIAPHBIC SBJICHUS B
MpUPOIe, KPUCTAIUTBI B mpupoje, uzirydenue ColHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, UHEs, CHEra; SJeKTpUUYECKUe SBICHUS B aTMocdepe, 3NIEeKTPUYECTBO
YKUBBIX OPraHU3MOB; MAarHUTHOE T0JIe 3eMJIH, APE( MO0 COB, POJIb MArHUTHOTO TOJIS /IS )KU3HU
Ha 3emiie, TIOJIIPHOE CU-SHUE; MIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATD
CYILIECTBEHHBIE
CBOMCTBa/IpU3HAKH (PU3NYECKUX SBIICHUIA;
— OIKCHIBATh U3YUCHHBIC CBOWCTBA TEIl M (PU3UUCCKUC SIBIICHUS, HCIIOIB3Yys (DHU3MUIESCKHE BETMUNHBI
(TemriepaTtypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJEJIbHAs TEIJIOEMKOCTh BEIIECTBA,
yJAeNIbHAs TEIJIoTa IUIABJICHUs, yIeIbHasl TEIJIOTa mapooOpa3oBaHus, yAelbHAs TEMJI0Ta CrOpaHus
TOTUIMBA, KOX(G(GUIMEHT TMOJE3HOTO ACWUCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAs BIAXKHOCTH
BO3/yXa, OJJEKTPUYECKHN 3aps/, CHJIA TOKA, OJJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE
MIPOBOJIHHKA, YAEIBbHOE COMPOTUBRIECHHE BEIIECTBA, PA00Ta U MOIIHOCTh DJIEKTPHUUECKOTO TOKA); MpH
OTHMCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJb3yEeMbIX BEIWYMUH, 0003HAYCHUS U
€IUHUIIB (PU3UYECKUX BEIUYUH, HAXOOUTh (DOPMYINBI, CBS3BIBAIOIIME JaHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMU, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCUMOCTEH (U3HUUECKUX
BEJIMUMH;
— XapakTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBJICHUS M TPOIECCHI, MCIOIB3YysSd OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA, MPUHLHUII CYIEPIIO3ULIUN
moJsei

(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma s yJacTKa 1enu, 3aKkoH Jxoyms -
JleHua, 3aKOH COXpaHEHUs SHEPTUH; IPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3alUChIBAThH
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— O0OBACHATH (hpr3HYECcKHEe MPOLECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa: BbISBIATh MPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsiC-HEeHue u3 | -
2 JIOTUYECKUX IIaroB ¢ ONOpoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, GU3NUECKUX 3aKOHOB
WIM 3aKOHOMEPHOCTEH; pelaTh pacy€THbIE 3aJaul B 2 - 3 1elCTBUA, UCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/laud 3allMCBhIBaTh KPATKOE
yCIIOBUE, BBISABJIATH HEAOCTAaTOK JaHHBIX JJIS PpElIeHMs] 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIbI,
HE00X0uMBbIe [l €€ pelIeHus, IPOBOIUTh PACYEThl U CPABHUBATH MOJyYEHHOE 3HaYeHHE (pU3nuecKon
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH;

— pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIHM (PU3NUECKUX METO/I0B; UCTIOIb3YS
ONHUCAHUE MCCIIEIOBAHNUS, BBLACIATH IPOBEPSIEMOE MPEAIIOJIOKEHUE, OLIEHNBATh MPABUIIBHOCTh MOPSIKA
IIPOBEJCHUS MCCIEA0BaHNUs, 1€TIaTh BbIBOBL;

—  TPOBOAWUTH OMBITHI O HAOMIOJNEHUIO0 (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tem
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEMa, TeMrepaTyphbl; CKOPOCTH MPo-
1ecca OCTBIBAHUS/HArpEeBaHUS MPH U3IYYEHUH OT I[BETAa H3IIYYaIOLICH/TOTIOoNaoneil MOBEpXHOCTH;



CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYPBI JKUIAKOCTH U IUIOMIAN €€ MOBEPXHOCTH; SJICKTPU3ALUS TEl
U B3aMMOJEMCTBHE JJIEKTPUUECKUX 3aps0B; B3aUMOJEHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3YyalW3alus
MarHUTHBIX I10JIEY TOCTOSIHHBIX MArHUTOB; IEHCTBUS MArHUTHOT'O 11Ol HA TPOBOJHMK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOMCTBA AIIEKTPOIBHUraTeNsi MOCTOSHHOTO TOKA): (OPMYJIHMPOBATH IpPOBEpsSEMbIC
IPENONI0XKEHUs, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOIO0 OOOpYIOBAHMUSA; ONMCHIBATH XOJ OINbITA U
(GbopMyITUPOBATH BEIBOJIBI;
— BBIIOJHATH IPAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO31yXa, CHJIBI TOKA,
HANpsHKEHUS ¢ UCIOJIb30BAHNEM aHAJIOTOBBIX MPHOOPOB M IATYUKOB (PU3MUECKUX BEIMYMH; CPABHUBATH
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COJIFOTHON MOTPELIHOCTH;
— NPOBOJIUTH HCCIICIOBAHHE 3aBUCUMOCTH OJHOM (DU3MYECKOH BENUYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTb CONPOTHBIIEHHS MPOBOAHMKA OT €ro JUIMHBI,
IUIOLIA/I TIONEPEYHOr0 CEUEHUS] U YAEIBbHOIO CONPOTHUBIIEHUS BEILECTBA IIPOBOJAHUKA; CHJIBI TOKA,
UIYILIEro Yepe3 MPOBOAHUK, OT HAIIPSIKEHUS Ha IIPOBOJIHUKE; UCCIEA0BAHUE IIOCIIEI0BATEIBHOIO U I1a-
paJIENbHOTO COEIMHEHUN IPOBOAHMKOB): IJIAHUPOBATh MCCIEAOBaHME, COOMpaTb YCTAaHOBKY H
BBINOJIHATh U3MEpPEHUs], Ccilelys MpeUIoKEHHOMY IUIaHy, (UKCUPOBaTh Ppe3yJbTaThl IOJYyYECHHOH
3aBHCUMOCTH B BHJIE TaOJIUI] U TPpaUKOB, EJIATh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEOBAHUS;
— TPOBOAUTH KOCBEHHBIE M3MepeHMs (PU3MYECKUX BEIUYMH (yIelbHas TEeIJIOEMKOCTh BEIECTBa,
COIPOTUBIIEHUE NTPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHMS,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIIeAyS HpPEUIO)KEHHOW MHCTPYKIMH, U BBIUUCIATH
3HaUEHUE BEJINYUHBL;
— co0JroaTh paBUiIa TEXHUKU O€30IIaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM
Ha UX ONMUCaHMs (B TOM YMCIE: CUCTEMA OTOIUIEHHUS JIOMOB, TUTPOMETp, NapoBasi TypOuHa, aMIepMeTp,
BOJIETMETpP, CUETUMK DJICKTPUYECKON DHEPruH, 3JICKTPOOCBETHTEIbHBIC NPUOOPHI, HarpeBaTeNIbHBIC
JIEKTPONIPUOOPB! (IIPUMEPBI), SJIEKTPUUYECKHE MPEAOXPAHUTENH; SJIEKTPOMATHUT, 3JIEKTPOJBUIATEINb
IIOCTOSTHHOTO TOKa), HWCHOJB3ysd 3HAHUA O CBOWCTBAX (HM3MUYECKUX SBICHHA H HEOOXOIMMEbIE
¢du3nueckue 3aKkOHOMEPHOCTH;
— pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM 1
CXEMaTUYHBIM pHUCYHKaM (KMJKOCTHBIM TEpMOMETp, TEpPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATEIb BHYTPEHHEIO CrOPaHus, 3JEKTPOCKOII, PEOCTaT); COCTABIATh CXEMBbI AJIEKTPUUECKUX
Lenel ¢ NOoCIeN0BaTENbHbIM U NAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIC
0003Ha4YEHHUsI PJIEMEHTOB JIEKTPUUECKUX LENel;
— TNPUBOJIUTH MPUMEPHI/HAXOIUTh MH(MOPMAIMIO O MpHUMEpax MPAKTUYECKOTO HCHOJIb30BaHUS
(u3NYecKUX 3HAHUW B MOBCEJIHEBHOM JKU3HM AJIs oOecrieueHus: 0e30MacHOCTH NpU OOpaIeHUH C
npubo-paMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHEHHUS 3J0pPOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;
— OCYLIECTBIIATh TMOMCK HHpoOpManuKU (PU3UUECKOro cojepx aHusi B ceTH VHTepHeT, Ha
OCHOBE MMEIOIINUXCS 3HAHUI M NyTEM CpPAaBHEHUS JONOJHUTENIBbHBIX HCTOYHUKOB BBIJENATH
nH(pOpMaIINIO, KOTOpasi ABJISAETCS POTUBOPEUHUBOI UM MOYKET OBITH HEIOCTOBEPHOM;
—  HCIIOJIb30BaTh IMPHU BBIMIOJIHEHWU Y4YEOHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JIUTEpaTypy
(bU3MYECKOro coJiepKaHusl, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTH VIHTepHeT; BiaaaeTh NpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
— C€03/1aBaTh COOCTBEHHBIE MMCbMEHHbIE U KPAaTKUE YCTHBIE COOOIIeHUs, 0000111ast HH(OpMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJIEp)KaHus, B TOM 4YHCIE MyOJIMYHO TpPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM UM UCCIIEOBATEIbCKON AESITENBHOCTH; IPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
M3Y4YECHHBIN MOHATUHHBINA annapat Kypca GU3HKH, CONPOBOXKIATh BBICTYINIEHUE TIPE3EHTALIUEH;
— TIpH BBINOJHEHUH YY€OHBIX POEKTOB U MCCIIEOBAHUN (PU3NYECKHUX MPOLIECCOB PACHIPELIIATh
00513aHHOCTH B TPYIIE€ B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJla4aMHU, CIEAUThH 3a BBHIMOJIHEHUEM
TUTaHa JeWCTBUI U KOPPEKTUPOBATH €T0, aJIEKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIESITEILHOCTD
TpyNIbl; BBICTpauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISAS TOTOBHOCTH pa3pelaTh
KOH(QJIUKTBI.
9 KVIACC
[IpenmerHble pe3ynpTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpakaThb C(OPMHPOBAHHOCTH Y
00yJaronuxcsi yMEHHI:
— HCIOJIb30BaTh MOHITHS: CUCTEMA OTCUETA, MAaTEpHUaIbHas TOUKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTo ABMKEHMsI, 1edopMmanus (ynpyras, IlacTUIecKas), TPeHUE, HEHTPOCTPEMUTEILHOE



YCKOpPEHHE, HEBECOMOCTb U IIEPErpy3KH; LIEHTP TAKECTU; A0CONIIOTHO TBEPIOE TEJIO, LIEHTP TSKECTH
TBEPJOTO TeJla, paBHOBECHE; MEXaHMUECKUE KOJIeOAHUS M BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK;
UIEKTPOMArHUTHBIE  BOJHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JaTbHO30PKOCTh, CIIEKTPBl UCITYCKAaHUS U MOTJIOIIEHHS; alb(a, 6eTa u raMMa-u3J1ydeHus], H30TOIIbI,
sJIepHAast SHEPIreTHKA;
—  pas3nuyarh SBJIEHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIUHENHOE ABM)KEHHE, CBOOOAHOE MaleHUE TeJl, PABHOMEPHOE IBUKEHUE
M0 OKPY>XKHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE JIBUKECHHE, KOJeOaTelbHOE JBHKEHUE
(3aTyxarouiye M BbIHY)XJCHHbIE KOJI€OaHHUs), PE30HAHC, BOJIHOBOE JBMXKCHHE, OTPaXKEHHUE 3BYKA,
IIPSIMOJIMHENHOE PpPacIpOCTPAaHEHUE, OTPAXKEHUE U IPEIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE
OTpPa)KECHHE CBETa, Pa3JIOKEHHE OeIoro CBeTa B CIEKTP U CII0KEHUE CIEKTPAJIbHBIX IBETOB,
aucnepcus CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOrO CIIEKTpa U3IyYEHHs) 10 OITUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NIECKOE SBIICHUE,
— pacrmo3HaBaTh IIPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SBJICHUH B OKpYXKarolleM MUpE (B TOM
qrcie GU3NIEcKre IBICHUS B IPUPO/IE: IPUIIUBHI M OTJIMBBIL, IBUKEHUE Tu1aHeT COTHEUHON CUCTEMBI,
pPEaKTUBHOE ABW)KCHHUE JKHUBBIX OPIaHHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSICEHUE,
ceificMMuecKue BOJIHBI, IlyHAMH, X0, LIBETA TE€J, ONTUYECKUE SIBJICHMS B IIPUPOJIE, OMOJOTHYECcKOoe
JeWcTBUE BUIMMOIO, YJIbTPAapHUOIETOBOIO M PEHTTEHOBCKOIO H3Iy4YeHUH; €CTECTBEHHBIN
pannMoaKTUBHBIA (DOH, KOCMHUYECKHE JIy4Hd, PaJHOAKTHBHOE H3Iy4Y€HHE MPHPOIHBIX MHHEPAJIOB;
JeicTBUE PAJMOAKTUBHBIX U3JIy4€HUI Ha OPraHU3M 4eJI0BEKa), IPU 3TOM IIEPEBOAUTH TPAKTUYECKYIO
3ajady B yUeOHYIO, BBICTISTH CYIIECTBEHHBIC CBOWCTBA/PU3HAKN (PU3NIECKUX SIBIICHUIA,
— OIIUCBIBAaTh W3YYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, HUCIONb3Yys (pU3HUECKUE BEINYMHBI
(cpenHsisi 1 MTHOBEHHasl CKOPOCTb Te€jla IPU HEPABHOMEPHOM JBHKEHHH, YCKOPEHHE, IepeMelIeHUE,
IyTh, YIJI0Basi CKOPOCTb, CUJIAa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHDKECTH, YCKOpEHHe CBOOOIHOTO MaIeHHs,
BEC TeJa, UMITYJIbC TeJa, UMIYJIbC CHUJIbI, MEXaHWYECKasi padoTa U MOIIHOCTh, IOTECHIMAJIbHAS SHEPTUS
TeNa, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, IOTCHIIMAIBbHAS SHEPTUS CKATOM NPYKUHbI, KHHETUYECKas
SHEprus, MoJIHasi MEXaHU4YeCcKasi JHEPIHsl, IEPHOJ] U 4acTOTa KojeOaHUM, IJIMHA BOJIHbBI, TPOMKOCTh 3ByKa
¥ BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTellb IPEIOMIICHHUS CPE/Ibl); IPU OMMCAHUH PABUIIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCIIOJIb3YEMBIX BEIMUYNH, 0003HAUEHUS ¥ €IUHUIIbI PU3NYECKUX BETMYHMH, HAXOAUTh
(GopMyIbl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO0 BEIMYUHY C JIPYTMMH BEJITMUYMHAMM, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;
— XapaKTepu3oBaThb CBOMCTBaA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMUPHOTO TIATOTEHMSI, MPUHIMUI CYNEPHO3UIUN CHJI, MPUHIUI OTHOCHUTEIBbHOCTU
["anunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA,
3aKOHBl COXPAHEHHs 3apsAJ0BOTO M MAacCOBOTO YHWCEN MpHU SACPHBIX peakUusX; MpU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBAaTh €0 MaTeMaTHUECKOE BBIPAXKEHUE;
— OOBACHATH (PU3HUECKHE IPOLECCH U CBOMCTBA T, B TOM YHCJIE U B KOHTEKCTE CUTYaI[il MPAaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OObSICHEHHE U3 2—
3 JOrMYecKuX IIaroB ¢ OMOpod Ha 2—3 HM3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, (HU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;
— pemiath pacy€THbBIE 3a/1a4M (ONMUpArOIINecs Ha CUCTEMY U3 2— 3 ypaBHEHUH), UCIOIb3Yys 3aKOHBI U
dopmynbl, cBs3bIBaONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 33Jayll 3aIlMChIBATh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTAIOIINE MM U30BITOUHbIE JaHHBIE, BEIOWpATh 3aKOHBI U (DOPMYIIbI,
HEOOXO0IUMBIE [T pELICHHSI, IPOBOIUTH PACUETHI M OLEHUBATH PEATUCTUYHOCTD IMOJTY4YE€HHOT'O 3HAUEeHUS
(U3UYECKON BETMYUHBI;
— pPacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIM (PU3NUECKUX METO/I0B; UCIOIb3YS
OIMCaHNE MCCIEA0BAHNUS, BBIJIEISTH IPOBEPSAEMOE IPEANON0KEHNE, OLIEHUBATh MPaBUIIBHOCTh MOPSJIKA
IIPOBE/ICHUS MCCIIEIOBAHNUS, JIeIaTh BBIBO/IbI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOAEHUI U OIIBITOB,;
— TPOBOJAUTH ONBITHI IO HAOIIOAECHUIO PU3NYECKUX SIBICHUN UM (U3UYECKUX CBOMCTB Tell (M3y4YeHUE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHMsS OSHEPrHM; 3aBHCHUMOCTh Iepuoja KoyiebaHui
IPYKMHHOI'O MasiTHUKAa OT MacChl Ipy3a M JKECTKOCTH IPYXUHBI U HE3aBUCUMOCTb OT aMILJIATY/IbI
MaJIbIX KOJICOAHUH; MPSIMOJIHEHHOE PACIPOCTpAaHEHHE CBETa, pasjioKeHHe Oeloro cBeTa B CHEKTP;
U3y4yeHHE CBOMCTB M300pa)K€HHMs B IUIOCKOM 3€pKajle M CBOWCTB H300pa’keHHsl IpeaMera B
cobuparonield JTuH3e; HAOMIOJCHNUE CIUIOMIHBIX U JMHEHUYaThIX CIIEKTPOB M3JIyYEHHS): CAMOCTOSTEIHHO



cobuparh YCTAaHOBKY W3 H30BITOYHOTO Habopa 0OOpYyIOBaHMs; OMHCHIBATH XOJ| OMbITA W €r0
pe3yabTaThl, (GOPMYIHPOBATH BHIBOKI;

— TMPOBOJUTH NpPHU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX W3MEPEHUil, ONpejaenss cpelHee 3HaueHHE
U3MepsaeMoil BeIMYMHBI ((OKYCHOE paccTOosIHUE coOMparomeil IMH3b1); 000CHOBBIBATH BBIOOP criocoba
U3MEPEHUS/M3MEPUTENHLHOTO PUOOPa;

— TIPOBOJMTDH UCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C MCHOJIB30BAHUEM IPSIMBIX
U3MEpEeHUl (3aBUCUMOCTb IMYTH OT BPEMEHHM MpPH PaBHOYCKOPEHHOM JIBH)KEHUHU 0e3 HadaJbHOM
CKOpOCTH; TepHoAa KoJIeOaHWH MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJa
OTpaXeHMsI CBETa OT yrjla MaJeHHs U yIiia NpejoMJICHUS OT Yrjla MaJeHus): IUIaHHPOBATh
UCCIIEIOBAaHUE, CaMOCTOSTEIILHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yNbTaThl IMOIYYCHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BUJE TaOMUI U TpaduKOB, AeNaTh BBIBOJBI 110 pe3yjabTaTam
UCCIIEIOBAHMSI;

— TPOBOJAUTH KOCBEHHbIE U3MEpeHUs (U3NUECKUX BEIMUYUH (CpeHsisi CKOPOCTh U YCKOPEHUE Tella MpU
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO MAaJeHUs, KECTKOCTh MPYKUHBI, KOAPHUIIUEHT
TPEHHUS]  CKOJIBKCHHS, MexaHuyeckas  padoTa W MOIIHOCTh, YacTOTa M Mepuoj KoseOaHuil
MaTeMaTHYECKOT0 U MPY>KUHHOTO MAasATHUKOB, ONTUYECKAs CHJIa COOMPAIONICH JIMH3BI, PaJllOaKTUBHBINA
¢doH): TUIaHUPOBATh MU3MEPEHUS; COOUPATh IKCHEPUMEHTANbHYIO YCTAaHOBKY U BBINOJHSITH U3MEPEHHUS,
CIIysl TIPEIUIOKEHHOW HHCTPYKIUH; BBIYUCIATH 3HAUCHUE BEJIWYMHBI U AHATU3UPOBATH MOTYYCHHBIC
pe3yNabTaThl ¢ YY4ETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUI;

— CoOI0IaTh MpaBHiIa TEXHUKU OE30MIaCHOCTH NPU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHHUEM;

—  pa3nuyarh OCHOBHBIE MPH3HAKM HU3YYEHHBIX (U3UYECKUX MOJENeH: MaTrephalibHas TOYKa,
a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JINH34, IJIAHETapHasi MOJIEJIb aTOMa,
HYKJIOHHAsI MOJIeJIb AaTOMHOTO SIpa;

— XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOUCTB C OTIOPOM
HA UX OMHUCaHUS (B TOM 4YHCIE: CIIHMIOMETP, NATYMKHU IOJOKEHHs, PACCTOSHUS U YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, IMEPHUCKON, (OTOAINMApPaT, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHHMS O CBOMCTBaX (U3WYECKUX SBICHUA U HEOOXOIUMble (U3MYECKUE
3aKOHOMEPHOCTH;

— UCMOJIb30BAaTh CXEMbl W CXEMAaTUYHbIE PUCYHKM M3YYEHHBIX TEXHUUYECKUX YCTpPOICTB,
MU3MEPUTENBHBIX IPUOOPOB U TEXHOJOTHYECKUX TPOIIECCOB MPH PEIIEHUH YIeOHO-TTPAKTUYECKHX 3a7ay;
ONITUYECKHE CXEMBI JJIS IOCTPOEHUS M300pakeHUH B MJIOCKOM 3epKajle U coOMparolei JIMH3e;

—  TPHUBOJUTH TNPHUMEPHI/HAXOAUTH WHPOPMALKIO O NpUMEpax TPAKTHIECKOTO WCIIOIb30BAHMS
¢u3nUecKuX 3HAHUM B TMOBCEAHEBHOM >KM3HM JuId oOecredeHusi O€30MacHOCTU IMpH OOpaIleHUuu C
npubopaMH W TEXHWYECKHMMH  yCTPONCTBAMH, COXpPAHEHHs  3[0POBbS M COONIOJEHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CPELE;

— OCYUIECTBJIATh MOUCK MHPOpMAINK (PU3UUECKOTO CoepKaHus B ceTu VIHTepHET, caMOCTOSATENbHO
dopMynupys TOHMCKOBBIM 3ampoc, HAaXOAWTh MYTH OINpPENENeHUsI JOCTOBEPHOCTH IOIYy4YE€HHOU
UH(POPMALIUK Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB,;

— HCMOJIBb30BATh MPU BBHIITOJHEHUN YUYEOHBIX 33/1aHUI HAYYHO-TIONYJISIPHYIO JIMTepaTypy (pusnueckoro
CONepKaHWs, CIpPaBOYHBIE MaTepHallbl, pecypchl ceth  VHTepHeT; Biajerb  NpuEMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HH(OpMAIUHU U3
HECKOJIbKUX UCTOYHHMKOB (PU3MUECKOTO COEPKaHUs, IyOIMYHO MPEICTABIATh PE3YIbTaThl IPOSKTHON
WJIM MCCIIEIOBATEIbCKON NEATEIbHOCTH; IIPH 3TOM I'PAMOTHO MCIOJIB30BaTh M3YYEHHBIM MOHATUNHBIN
amnmapar M3y4aeMoro pasziena (QU3MKH M CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauuedl ¢ yd4érom
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE
IINTAHUPOBAHHUE
7 KJIACC

Ne

HaumeHoBaHue pa3aejioB U TEM MPOrpamMmmbl

KoaudecTBo 4acos

JeKTPpOoHHbBIEe (M pOoBbIE)

n/ BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHE 0bpasoBaTesbHbIE PECYpChbl

Paznen 1. ®u3nka u eé posib B NO3HAHMH OKPY/KAIOLIEr0 MUPa

1.1.| dusnka — uayka o npupone 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.2. | BPmspveckne BeIHUMALL 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.3 | EcTecTBenH0- HAYYHbIH METOJ MO3HAHMS 2 0 1 http://experiment.edu.ru, https://resh.edu.ru
HToro no pasueny 6

Paznen 2. IlepBoHavyajibHbIe CBeIeHHSI O CTPOEHMH BeleCTBA

2.1.| CTpoenne Bemecrsa 1 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2.| iBnsenue u B3auMojeiicTBHe YACTHI BelECTBA 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.3.| ArperaTHble cocTosinus BemecTBa 2 0 1 http://experiment.edu.ru, https://resh.edu.ru
HWtoro no pazneny &)

Pazgen 3. JIBMkeHHne U B3anMoJeiicTBHE TeJl

3.1.| Mexannueckoe ABHIKEHHE 3 1 2 http://experiment.edu.ru, https://resh.edu.ru
3.2.| Muepuns, macca, niotocts 4 0 1 http://experiment.edu.ru, https://resh.edu.ru
3.3.| Cuta. Buasl et 14 1 2 http://experiment.edu.ru, https://resh.edu.ru
Htoro no pazneny 21

Paznen 4. JlaBienune TBEPABIX TeJl, JKMIAKOCTEN U ra3oB

4.1.| Tapaenue. Tlepenaua 1aBJaeHus TBEPIALIMH TeIAMH, 3 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.2.| JlapJienne KuAKOCTH 5 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.3.| ATMocdepnoe 1aBaenne 6 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.4.| leiicTBHE KUIKOCTH M ra3a HA NOrPYKEHHOE B HUX TeJo |7 1 2 http:/experiment.edu.ru, https://resh.edu.ru
Htoro no pazneny 21

Paznen 5. PaboTa u MOIIHOCTB. JHEPrus

5.1.| PaGoTa M MOIIHOCTD 3 0 0 http://experiment.edu.ru, https://resh.edu.ru
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5.2. | lipocThie Mexanm3MbI 5 0 2 http://experiment.edu.ru, https://resh.edu.ru
5.3.| Mexanuueckas sneprus 4 1 0 http://experiment.edu.ru, https://resh.edu.ru
Wroro no pazneny: 12
PesepBHOE BpeMms 5

OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68
8 KJIACC

Ne | HaumeHoBaHHe pa3/iesioB M TeM MPOrpamMMbl KoJsnuecTBo yacos JJeKTpoHHbIe (HH(pPOBBIE) 00pa3oBaTEIbHBIC
n/ BCero KOHTPOJIbHbIE NpaKTHYeCKHe PeCypenl

Pasgen 1. TemyioBLIe IBJICHUS

1.1.| Ctpoenue u cBoiicTBa BemecTsa 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.2.| TemosbIe mponeccsl 21 1 3 http://experiment.edu.ru, https://resh.edu.ru
HToro no pasueny 28
Paanen 2. 3J1eKTpnqec1me U MAarHUTHBIC ABJICHUA
2.1.| DaekTpHUecKHe 3apsi/bl. 3apsKEHHbIE Tea H HX 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2.| MocTosinublii aeKkTpHYecKkuii TOK 20 2 5 http://experiment.edu.ru, https://resh.edu.ru
2 3. | MarauTHLIC SRICHNS 6 1 2 http://experiment.edu.ru, https://resh.edu.ru
2.4.| DaeKTPOMATHUTHAS HHIYKIHS 1 0 http://experiment.edu.ru, https://resh.edu.ru
Htoro mo pazumeny 37
Pe3epBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 70
9 KJIACC
Ne | HaumeHoBaHMe pa3e/i0B U TeM NPOrpaMMbl KoJnuecTBo yacos JNeKTpOoHHBIE (HH(PPOBbLIE)
n/n BCEro | KOHTPOJIbHbIE NpaKTHYecKue 00pa3oBaTeJbHbIE pecypehl
naforLx nafnrrLx
Pasgen 1. Mexanuueckue siBJIeHUSA
1.1.| Mexann4eckoe ABH:KeHHE H cIOco0bI ero onucannsi | 10 0 - http://experiment.edu.ru, https://resh.edu.ru
1.2.| B3aumoneiicTBHe Teu 20 1 2 http://experiment.edu.ru, https://resh.edu.ru
1.3.| 3akoubI coxpanenus 10 1 1 http://experiment.edu.ru, https://resh.edu.ru
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Hroro mo pazneny

40

Paszgen 2. Mexannueckue KoJ1e0aHUSA M BOJTHEI

2.1

MexaHu4ecKne KoJie0aHus

http://experiment.edu.ru, https://resh.edu.ru

2.2.

MexaHH4YecKHe BOJHBI. 3BYK

http://experiment.edu.ru, https://resh.edu.ru
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Htoro mo pazgeny

15

Paznen 3. 3J'IeKTp0MaFHI/ITH06 M0JIC¢ U 3JICKTPOMAIHUTHBIC BOJIHBI

3.1.| DJIeKTPOMAarHHTHOE 10JI¢ H JIeKTPOMATHUTHBIE 6 http://experiment.edu.ru, https://resh.edu.ru
HToro no pasueny 6

Paszmen 4. CBeroBble ABJICHUSA

4.1.| 3aKoHBI pacupocTpaHeHns CBeTa 6 http://experiment.edu.ru, https://resh.edu.ru
4.2.| JTuu3b1 1 ONTHYECKHE IPUGOPHI 6 http://experiment.edu.ru, https://resh.edu.ru
4.3.| Paznoxenne 6e10ro cBeTa B CHEKTP 3 http://experiment.edu.ru, https://resh.edu.ru
Hroro mo pazueny 15

Paszen 5. KBanToBbI€e AIBJICHUSA

5.1.| Mcnyckanue u norJiomenne cBeTa AaTOMOM 4 http://experiment.edu.ru, https://resh.edu.ru
5.2.| CTpoenue atomnoro sypa 6 http://experiment.edu.ru, https://resh.edu.ru
5.3.| Sinepubie peakuunu 7 http://experiment.edu.ru, https://resh.edu.ru
Htoro no pazpeny 17

Paznen 6. IlopTopuTeIbHO-0000 A0 IINI MOLYJIb

6.1.| CueremaTusauus u 06061IeHHe TPEIMETHOTO 9 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 102
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