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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gu3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE MMOJIOKE€HUHN U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON mporpammel, mpeacTtaBieHHbIXx B ®I'OC OOO, a Takxke c y4€ToMm
denepanbHOil paboueil mporpammbl BocnuTaHus ¥ KoHuenuuu npenogaBaHus y4yeOHOTrO
npeamera «DPusukar.

CopepxaHue  mporpaMMbl 1o (u3MKe  HampaBlieHO Ha  (opMUpOBaHUE
€CTECTBEHHO-HaYYHOU IpaMOTHOCTH OOYYaOIIMUXCSA U OPraHU3alUIo0 U3ydYeHUs (PU3MKU Ha
NesTEeNbHOCTHON OCHOBE. B mporpamMme 1o ¢u3uke yYUTHIBAIOTCS BO3ZMOKHOCTH YYEOHOTO
npeamera B peanuszanuu TpeboBanuit ®I'OC OOO k mniIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMEeTHBIM  pe3yJibTartaM  OOydeHHs, a TaKXKe MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAaY4YHBIX y4E€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMUs.

[Iporpamma mno ¢u3uKe ycTaHaBIMBAeT paclpelielieHue y4eOHOro marepuaia 1o
rogaM o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh HU3yUYEHUs
TEM, OCHOBAHHYIO HAa JIOTMKE Pa3BUTHUS MPEIMETHOTO COAECPKAHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yUaloIInXCsl.

[Iporpamma mno ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKOW MOMOIIU
YUUTEII0 B CO3JaHUU paboyeil mporpaMmbl Mo y4deOHOMY mpenMery. Ousuka sBIsETCS
CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB, IOCKOJIBKY
¢u3nueckre 3aKOHBI JIEKaT B OCHOBE IMIPOIIECCOB M SIBJICHUM, H3y4aeMbIX XHMHEH,
Owosiorueyt, acTpoHoMHmed W  ¢usmdeckod  reorpadueit, BHOCHT  BKJIadg B
€CTEeCTBEHHO-HAYyYHYI0 KapTUHY MHpa, [PEJAOCTaBIseT Haubosiee sCHbIE OOpasibl
NPUMEHEHUs] HAYyYHOTO MeETOja IO3HAHHS, TO €CTh CIoco0a MOJY4YEHHUS IOCTOBEPHBIX
3HaHui 0 Mupe. OJHa U3 TJIABHBIX 337a4 (PU3UUYECKOro 00pa3oBaHusl B CTPYKTYpe OOIIero
o0pa30oBaHus COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHO-HAYYHON IPAMOTHOCTH U MHTEpeca K
HayKe Y 00yJaromuxcs.

N3yuyenue ¢u3mku Ha 0a30BOM YpOBHE MpEArNojiaraeT OBJIaJCHHE CIEIYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

* HAY4YHO OOBSICHSTH SIBJICHUS;

* OICHMBaTh W TIOHUMATh OCOOEHHOCTH HAYYHOTO  HCCIEIOBaHUS;  °
MHTEPNPETUPOBATh JTAHHBIE W HCIOJIB30BaTh HAYYHBIC JOKA3aTENIbCTBA JJIs IOJYYECHUS
BBIBOJIOB.

Lenn uzyuenus Gpu3uku HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpEEICHBI B
Konnenmuu mnpenomaBanusi ydyeOHOro mpeamera «®Dusuka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoii deneparmm, peaqn3yomux 0OCHOBHBIE 00111e00pa3oBaTebHbIE
MIPOTPAMMBI, YTBEPKIEHHON PELIEHUEM

Komnernn MunnctepctBa npocsemenust Poccuiickoit deneparuu (mpoTokoa oT 3
nekadbps 2019 r. Ne I1IK-4BH).

Heaun u3yyenus pusukn:

* mpuoOpeTeHue WHTEepeca M CTPEMIICHHS OOYyYaIoImMUXCs K HAYYHOMY H3yYCHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHUE TMPEJCTABICHUNA O HAYYHOM METOJE IMO3HaHUs U (opMUpOBaHUE
HCCIIEIOBATEIBCKOIO0 OTHOLIEHUS K OKPYXAIOUIUM SIBIICHUSIM;
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* (OopMHpPOBAHHWE HAYYHOI'O MHUPOBO33PEHHS KakK pe3yJbTaTa HM3yYE€HHUS OCHOB
CTpO€HUsI MaTepuu M (QyHJaMEHTaJbHBIX 3aKOHOB (QU3MKH; * (QopMuUpOBaHUE
MPEACTaBICHUNA O ponu (PU3MKHU AJI1 Pa3BUTUS APYTHX E€CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHM;

*  pa3BUTHE NPEJCTABICHUI O BO3MOXHBIX cepax Oyayuen nmpodeccuoHaabHON
NEeSATENbHOCTH, CBA3AHHOM C (PU3MKON, MOATOTOBKA K AayibHEWIIeMy OOYy4YEeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHue 3TUX Lejed mporpaMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHus 00eCleunBaeTCsl PEUICHUEM CIEAYIOUIUX 3aJad. ® NpUoOpeTeHne 3HAHUI O
JUCKPETHOM CTPOEHUH BEUIECTBA, O MEXAHUUECKHUX, TETIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBJICHUSIX;

* mnpuoOpeTeHue YMEHHMH ONHUCHIBATh MU OOBICHATh (PU3UYECKHE SBICHHS C
UCIOJIb30BAaHUEM TIOJYYEHHbBIX 3HAHUK;

*  OCBOEHHME METOJOB pEUICHUS! MPOCTEUIINX PACUETHBIX 3a7a4 C UCIOJb30BaHUEM

buznueckux MoJeIeH, TBOPUYECKHUX

*  UIPaKTUKO-OPUEHTUPOBAHHBIX 33]1ay;

* pa3BUTHE YMEHHMH HAOIIOJATh NTPHUPOAHBIC SBICHUS U BBINOIHATH OIbBITHI,
nabopaTopHble pabOThl M OKCIEPUMEHTAJIbHBIE MCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEpUTEIBHBIX TPUOOPOB;

* OCBOEHHUE NMPUEMOB paboTHl ¢ HH(DOpMaIUEH PU3NUECKOTO COJIePKaHUs, BKITIOYas
MH(GOPMAIIMIO O COBPEMEHHBIX JTIOCTHKEHHUSAX (PU3MKH, aHATU3 U KPUTHUECKOE OILICHHUBAHUE
uHpOpMaIINH;

* 3HAKOMCTBO cO cdepamMu MNpodhecCHOHATBHON JESATENBHOCTH, CBSI3aHHBIMU C
(u3MKON, U COBPEMEHHBIMU TE€XHOJIOTMSIMU, OCHOBAaHHBIMU HA JIOCTHXKEHUSX (PU3NUECKON
HayKH.

B cocraBe kiaccoB Hapsly ¢ HOPMOTHIHMYHBIMHM JeTbMU oOydarorca netu ¢ OB3
(3I1P).

Oco0GeHHOCTBIO ICUXUYECKOTO PAa3BUTHS I€TEH C 3aJiepKaHHBIM Pa3BUTHEM SIBISIETCS
HEI0CTaTOYHOCTh Y HUX IPOLIECCOB BOCIIPUATHSI, BHUMAHUS, MBILUICHUS, TAMSITH.

JIns yooBIETBOPEHHUST OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH O00yYaromuxcs ¢
OB3 TpebyeTtcs coznaHue  CHELUAIbHBIX YCJIOBUM, O0O0€CIEeYMBAIOIIMX KadeCTBO MX
oOpa3oBaHus:

- HCIOJNB30BAaHUE CIIELHAJIBHBIX METOJOB M IPUEMOB, CPEACTB OOy4YEHHH,
CHELMATBHBIX JUIAKTHYECKMX M METOJAMYECKMX MATEpUajoB C YYETOM CHEIU(PHUKU
TPYAHOCTEH B OBJIAJCHUM TPEAMETHBIMU 3HAHUSIMH Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus;

- HHIMBUyaJIbHBII NTOXO0/I, CO3aHUE CUTYALMH YCIIEXa;

- HECYILIECTBEHHOE COKpallleHne 00beMa N3y4aeMoro MaTepuraia 3a CUeT YCTpaHEHUs
M30BITOYHBIX IO OTHOUICHHIO K OCHOBHOMY COJIEP>KaHHUIO TpeOOBaHMII.

Ha wu3yuyenue ¢Qusuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO
obpasoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8 Kiacce —
68 wacos (2 waca B Heneno), B 9 kiracce — 102 gaca (3 gaca B HEJIEIIO).

[Ipennaraemsiii B mporpammMe no (Qpu3uke nepeyeHb JadopaTOPHBIX pabOT U OMBITOB
HOCUT PEKOMEHJIaTeNIbHbIA XapaKTep, y4UTelb JeiaeT BbIOOp MpOBEACHUS J1aOOPATOPHBIX
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padoT U OMBITOB C YYETOM MHIMBHUAYAIbHBIX OCOOCHHOCTEN
oOy4aromuxcs, CIHUCKa 3KCIEPUMEHTAIbHBIX 3aJlaHul, MPEeAJIaraéMbIX B paMKax
OCHOBHOTO FOCYAApCTBEHHOTO dK3aMeHa 10 (PU3HKE.

OCHOBHOE COJAEPKXAHHUE KYPCA

7 KIIACC

Pa3nen 1. ®u3uka u eé posib B NO3HAHUHU OKPYKawlero Mmupa. @usrka —Hayka o
npupoae. SBnaenuss npupoabl. DU3NUECKHUE SBICHHUS: MEXAHUYECKHE, TEIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBbIC, 3BYKOBble. Dusznueckue BennuuHbl. M3Mepenue
¢uznueckux BennyuuH. Ouznyeckue npudopsl. Ilorpemnocts n3mMepennii. MexayHnapoaHas
cucteMa enuuuil. Kak ¢usnka u Jpyrue €CTECTBEHHbIE HAyKHW H3Yy4aroT MPUPOY.
EcTecTBeHHO-Hay4YHBI METOJ| TO3HAHMS: HAOJIOJICHUE, MOCTAHOBKA HAy4YHOTO BOIPOCA,
BBIJIBM)KEHHE THUIOTE3, SKCIEPUMEHT MO TMPOBEPKE TUIOTE3, OOBSICHEHHE HAOJII0/1aeMOro
sBieHus. Onucanue GU3NYECKUX sIBJICHUN ¢ MOMOIIBI0 MojieNiel. /lemoncmpayuu.

1. Mexanuueckue, TEIJIOBBIC, DJIEKTPUIYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHMUSI.

dusnyeckre MpuOOPHl U Mpolieypa NPSIMbIX HUPPOBLIM TPUOOPOM.

Jlabopamopnuie padomot u onvimot.

1. OnpeneneHue MEeHBI JEIEHUS IIKAJIBI U3MEPUTEIBLHOTO Tpubopa. 2.
N3mepenue pacCcTOsHUN.

3. Usmepenne o0bEMa KUIKOCTH U TBEPAOTO Tea.

4. OmpepaeneHue pa3MepoB MaJIbIX TEJL.

5. Hsmepenue TemmepaTypbl IPH MOMOIIU >KHIKOCTHOTO TEPMOMETpa M JaTUuKa
TEMIIEPATYPBHI.

6. IlpoBeneHue wuccienoOBaHMs 1O TPOBEPKE THUIOTE3bl: JAJbHOCTH MOJNETA
[IapyKa, MyIeHHOr0 TOPU30HTAILHO, TEM OOJIbIIIE, YeM OO0JIbIle BHICOTA MYyCKa.

Pasnen 2. IlepBoHauanbHble CBeJdeHHsI O cTpoeHnMH BemecTBa. CrtpoeHue
BEIIECTBA: ATOMbl M MOJIEKYJbl, MX pa3Mepbl. ONBITBL, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEUIECTBA.

JIBrkeHne yacTull BeniecTBa. CBsA3b CKOPOCTU ABUKEHHUS YAacCTHUIL C TEMIIEPATYPOM.
BbpoyHoBckoe nBmwxkenue, nuddysus. BzanmoaelicTBue 4acTHI] BEIIECTBA: MPUTSIKECHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ta30B, JKHUIKOCTEH M TBEPIABIX
(kpucTtamindeckux) Tea. B3auMocBs3b MEXAy CBOMCTBAMH BEUIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX M WX AaTOMHO-MOJIEKYJApHBbIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne GpOyHOBCKOTO ABUKCHHUS.

2. Habmonenue muddys3un.

3. HaGmronenne  siBmeHWd,  OOBACHSIOMMXCS — MPUTSIKECHUEM WU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnuie pabomot u onvimeot.

1. Ouenka pauameTpa aTromMa METOAOM PSAOB (C  HMCHOJIB30BAHHEM
doTorpadmii).

2. OmbITh IO HAOTIOEHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.

3. OneITel IO OOHAPYXKCHHUIO EUCTBHSI CHJI MOJIEKYJISIPHOTO MPUTSHKCHUS.
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Pa3nen 3. /IBU:KeHUEe M B3aUMO/IeiicTBHE TeJl.

Mexannueckoe nBukeHHe. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEHHE. CKOpPOCTH.
Cpennsigs CKOPOCTb NP HEPABHOMEPHOM JBHKEHUH. PACU€T myTH U BpEMEHH IBUKCHMUSL.

SBnenne uHEepUMU. 3aKOH MHEpLUUMHU. B3auMoaeicTBue Tel Kak MpUYrHA U3MEHECHUS
CKOPOCTH JBWXEHHUA Tell. Macca kak Mepa nHepTtHOCTH Tena. [ImoTHocTe BemectBa. CB3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEIIECTBA.

Cuita kak xapakTepucTuKa B3auMojeucTBus Tesl. Cuia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOLIBIO AMHAMOMETpA. SIBIeHne TATOTeHHs U cuia Tskecth. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tema. HeBecomocts. CoKeHME CHJI, HAITPABIEHHBIX 110
onHou mpsmoil. PaBHoxeiicTByromas cui. Cuna TpeHus. TpeHUE CKOJIbKEHUS U TPEHUE
MoKos. TpeHne B IpUpPOJE U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO ABUKEHUS Tea.

2. U3mepeHne CKOpOCTH MPSMOIMHENHOTO JIBUXKEHHUS.

3. HaGmiopenue sBneHus uHepuuu. HaOmiogeHue u3MEHEHHS CKOPOCTU IMpHU
B3aUMOJECHCTBUM TEIL. S.
CpaBHEHME Macc MO B3aUMOJICUCTBUIO TEIL.

6. CnosxeHue cuil, HalmpaBJIEHHBIX 110 OJTHOM MPSIMOM.

Jlabopamopnwie pabomut u onvimel.

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIAPUKA B JKUIKOCTH,MOIEIH
ANEKTPUUECKOr0 aBTOMOOWIIS U TaK Jajee).

2. OrmpeneneHure cpeaHeld CKOPOCTH CKOJBKEHHMS Opycka WM IIapuKa [0
HAKJIOHHOM IIJIOCKOCTH.

3. Ompenenenue MIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH PaCTSKEHUS (IedopMaiium) npyKuHbI
OT IPUJIOKEHHON CHUJIBI.

5. OnepIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbh CHUJIBI TPEHHUS CKOJILKEHUS OT Beca
TeJla U XapaKTepa COIPUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Hasnenne. CrnocoObl yMEHBIICHHS M yBEIHYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHHUS raza oT oOb&éMa, Temmneparypsl. llepemaua naBneHuss TBEPABIMU
TeJIaMU, )KUIKOCTSIMU U razamu. 3akoH [lackans. [lneBMaTnueckue MammHbl. 3aBUCUMOCTh
JaBJICHUS KUIKOCTH OT TIyouHsl. ['uapoctatudeckuit mapagokc. CooOMIIaronmecs: CoCy/Ibl.
I'mppaBnrueckre MEXaHU3MBI.

Atmochepa 3emmn u atmocdepHoe naBieHue. [IpuuuHBI  CyIEeCTBOBaHUS
BO3yIIHON oOonouku 3emun. Onbit Toppudennu. M3mepenrne atMochepHOTo aBIICHHUS.
3aBUCUMOCTh aTMOC(EpPHOTO JaBICHHUS OT BBICOTHI HaJ ypoBHeM Mops. [IpuGopsr mns
MU3MEpPeHUS aTMOC(HEPHOTO JTABICHHS.

JlelicTBME XKUAKOCTH M Tra3a Ha MNOrPyKEHHOE B HHUX TeJO. BrlTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. IlmaBanme Ten.  BoszgyxomnaBanue.
Jemoncmpayuu.

1. 3aBuCHMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepemaua maBieHUs )KUIKOCTHIO M TA30M.

3. Coobmrarommuecs: COCy/Ibl.

4. T'mapaBIUYeCKUM mpecc.



5. IlposiBnenue aeiictBust aTMOCHEPHOTO JABICHUS.

6. 3aBUCHMOCTPH BBITAJIKMBAIOUIEH CHJIBI OT O0BEMA MOTPYKEHHOM YacTH Tena U
IUIOTHOCTH KUIKOCTH.

/. PaBeHCTBO BBITAJIKMBAIOIIECH CUJIbI BECY BBITECHEHHOW XHAKOCTH. 8. YcioBue
IUIABaHUS TeEJl: IUIABAaHUE WM IIOTPYXKEHUE TEI B 3aBUCHUMOCTH OT COOTHOLICHUSA
IUIOTHOCTEU TENA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1. UccnenoBanue 3aBUCMMOCTHM Beca Tela B BOJE OT 00BbEMA MOTPYXKEHHOU B
KUJIKOCTb YaCTH TeJa.

2. OmpeneneHne BBITAIKUABAIONICH CUIIBI, EUCTBYIONIEH Ha TEJO, OTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIONMICH CHWIIBI, JEUCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJIa.

4. OnbpITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIONIECH  CHJIBI,
JEUCTBYIOIIECH Ha TEJO B XKUJAKOCTH, OT 00bEéMa MOTPYKEHHON B KUJIKOCTh YaCTH T€Ja U OT
IJIOTHOCTH XKUJKOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeEpPrus.
Mexanuueckast paboTa. MoOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio paBHOBecus
peruara. [I[puMeHeHue rnpaBuiia paBHOBECHSI phluara K 0JIOKY. «30J0TOSIPaBUIIO» MEXaHUKH.
KITJI mpocteix MmexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY UTEXHUKE.

Mexanunyeckass sHeprus. Kunernueckas u IoTeHLMaldbHas sHeprusd. [Ipespainenue
OJIHOTO BUJAa MEXaHUYECKOW 3HEPTUHU B IPYroid. 3aKOH COXPAHEHUSIHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenne pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM [BIKEHHWU Teja IO
TOPU30HTAIIBHOW MTOBEPXHOCTH.

2. WccienoBanue ycliOBU paBHOBECHS phlUara.

3. Usmepenne KIIJ] HaKIOHHOM IMIIOCKOCTH.

4. N3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpPUH CTPOCHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJ. OTBIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH.

Mopaenun  TBEPAOro, JKHJIKOTO M ra3000pa3HOr0  COCTOSHHM  BEIIECTBA.
Kpucrammmueckue u amopdnbie Tena. OObICHEHHE CBOWCTB Ta30B, )KUAKOCTEH U TBEPIBIX
TE€I HAa OCHOBE IOJOKEHUN MOJIEKYJIIpHO--KUHETHYeCKOW Teopuu. (CmauuBaHue U
KalJUISIPHBIE SIBJCHUS. TEeII0BOE paCIIMPEHNE U CKATHE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTHIO TEIIOBOT'O JABUKEHHUS YACTHII.
Buytpennsisi sHeprusi. CnocoObl W3MEHEHHUsSI BHYTPEHHEW SHEpruu: Temiiornepenaya u
coBepleHue padbotel. Bujbl Temonepeaauu: TEIONPOBOIHOCTb, KOHBEKIIUS, U3ITyUEHHUE.
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KonunuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TermiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHUE  TeruioBoro  Oamanca. IlmaBnenue u  OTBepJeBaHUE
KPUCTAJDTMYECKUX BEIECTB. YJleNbHas TemioTa I1uiaBieHus. [lapooOpazoBanue u
koHsieHcarus. Mcnapenue. Kunenue. Y aenbHas Temiota mapoodpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPaTypPhl KUMIEHUS] OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxHocTs Bo3yxa.

DHeprus TOIuBa. Y AebHas TEII0Ta CrOPAHUS.

[Tpuniuner padotsl TemnoBbix apurarened KIIJ temnmoBoro nBurartens.

TernnoBble IBUTATENN U 3alIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUsT MU TMPEBpALICHHUS HSHEPrUUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmroneHue sBICHWN CMayuMBaHWS W KamWUISIPHBIX SBICHUU. 4.
HaGmronenne TerioBoro pacumpeHust Tel.

5. l3MeHeHuwe JaBlieHHS Tra3a TPU HU3MEHEHMH O0bEMa M HArpeBaHUU WIH
OXJIAXKICHUU.

6. TlpaBuia u3aMepeHus TeMIEpaTyphl.

7. Bupasl Temionepenayu.

8. OxumaxkJieHHue Mpyu COBEPIICHUHN padOTHI.

9. HarpeBanue mnpu coBepuieHHUH paboThl BHemHMMU cunamu.  10.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BELIECTB.

11. HaOmroneHue KAIIEHUS.

12. HaOmroneHue nocTosHCTBA TEMITEpaTyphl MPHU TIJIaBICHHUH.

13. Moenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. OnbITHl IO OOHAPYXKEHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUs. 2. ONBITHI
10 BBIPAIIMBAHUIO KPUCTAJIJIOB MMOBAPEHHOM cou wiH caxapa. 3. OnbIThl IO HAOIIOICHUIO
TEIJIOBOTO PACUIMPEHUS Fa30B, JKUJIKOCTEH U TBEPHABIX TEI.

4. OmpenenceHue AaBJIeHUS BO3AyXa B OallJIOHE IIITPHIIA.

5. OnsbIThI, NIEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUS BO3AyXa OT €roo0béma u
HarpeBaHUs WIN OXJIaXKICHHUS.

6. IlpoBepka TruIOTE3bl JMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKAa JKHUJKOCTH B
TEPMOMETPUUIECKOIN TPYOKE OT TeMIIepaTyphl.

7. HaOmionenue wW3MEHEHUs BHYTPEHHEH OSHEpPrWM Tela B  pe3yJbTaTe
TEIUIONepeaun U paboThl BHEIIHUX CHUJI.

8. MHccnenoBanue sBICHHS TEIJIOOOMEHA MPU CMENIMBAHUHU XOJIOJHON W Topsuei
BOJIbI.

9. Ompenenenne KOIWYECTBA TEIJIOTHI, MOJYYCHHOTO BOJOM TIpH
TEMI000MEHE C HAarpeThIM METAIUTMYECKUM LIUJIUHIPOM.

10. Ompenenenue yaenpbHON TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca UCIapeHus.

12. OmnpenencHrue OTHOCHTEIBHOM BIAXKHOCTH BO3TyXa.

13. OmpeneneHue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

Pa3znen 7. DiekTpryeckne U MATHUTHBIE SIBJICHUS.
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Onektpuzauust Ten. JlBa poma dNeKTpUYECKHX 3apsalioB. BzaumopeicTBue
3apsKeHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTh CUIJTBI B3AaUMOICHCTBUSI 3apsSKEHHBIX TEJT OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKIY TEJIaMHM).

Onektpuueckoe mnone. Hanpskx€HHOCTh  anexkTpuyeckoro moisd. IIpuHnumn
CYNEpIO3ULUHU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. OJEMEHTAPHBIA  DIIEKTPUYECKUNU  3apsl.
Crpoenue aroma. [IpoBOAHUKM U JHUAIEKTPUKU. 3aKOH COXPAHEHUS JJIECKTPUUYECKOTO
3apsaa.

DNEeKTPUUECKUN TOK. YCJIOBHUSI CYIIECTBOBAHMS JJIEKTPUYECKOro Toka. McTtounuku
MOCTOSTHHOTO TOKa. JIeHCcTBUS 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUUECKUN TOK B )KUIKOCTSX U ra3ax.

Onektpuueckas 1menb. Cuna Toka. DnekTpuueckoe HampsikeHue. ConmpoTHBIICHUE
POBOJIHUKA. YJIEJIbHOE CONPOTHUBICHHE BemiecTBa. 3akoH Owma i ydacTKa IIemu.
[TocnenoBaTenpHOE U MapaLIeIbHOE COCTMHEHUE TTPOBOTHUKOB.

PabGoTta u MonTHOCTh AneKTpudeckoro Toka. 3akoH [xoyns—Jlenna. DnekTpudeckue
IETNU U MOTPEOUTENH IISKTPUIECKON sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTossHHbIE MarHuThl.  B3auMopelcTBUE  TOCTOSIHHBIX ~ MarHUTOB.

MarnutHoe moJjie. MarHutHoe 1oJsie 3eMJId W €ro 3Ha4YeHHe IS KU3HU Ha 3emle.
OmnbiT OpcTeaa. MarHuTHOE TOJI€ AIEKTPUUECKOro Toka. [I[puMeHeHre AIeKTpOMarHuToB B
TexHuke. JlelicTBME MarHUTHOTO TIOJS HA TMPOBOJHUK C TOKOM. OJIEKTPOJBUTATEIH
MOCTOSTHHOTO ToKa. Vcrosnb3oBaHue 3MeKTpoiBUTaTeield B TEXHUISCKUX YCTPOUCTBaX U Ha
TpPaHCIIOPTE.

OnbiTel  @apanes. SIBaeHHe 2JIEKTPOMAarHUTHOM wuHAyKIMU. [IpaBuno Jlenua.
Onexrporenepatop. CrnocoObl MOTyYeHHUs SJIEKTPUUECKOM SHEPruu. DNEKTPOCTAHIIUUA Ha
BO300HOBIIIEMBIX UICTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. Dnektpuzamus Ted.

2. JlBa poma DSNEKTPUYECKUX 3aps0B M B3aUMOJCHCTBUE 3apsOKEHHBIX Tel. 3.
Y CTpONCTBO U AEHUCTBUE JIEKTPOCKOIIA.

4. DnexTpocTraTudeckas MHIYKIUSI.

5. 3aKOH COXpaHEHHUs IEKTPUUECKUX 3apPs/I0B.

6. TIpoBOTHUKHU U AUAIICKTPUKH.

/. MonenupoBaHue CUTIOBBIX JTUHUN 3JEKTPUUECKOTO MOJIS.

8. HcToYHMKY MOCTOSSHHOTO TOKA.

9. JleHCTBUS DIEKTPHUECKOTO TOKA.

10. DnexTpuyuecKuii TOK B )KUIKOCTH.

11. T"a30BbIil pa3ps.

12. V3mepeHmMe CUIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue dMeKTPUIECKOTO HAMPSKEHHS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONMPOTUBICHU.

15. BzaumopneicTBue MOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBO3ZMOKHOCTH Pa3/IeJICHUS MOJFOCOB MarHUTA.

17. MonaenupoBaHHe MArHUTHBIX IIOJIC€H ITOCTOSHHBIX MarHutoB. 18. OmeIT
pcrena.

19. MarauTtHOe 1oJie TOKa. DJIeKTPOMArHHMT.
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20. JleiicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexTpoJBHUraTelb NOCTOSSHHOIO TOKA.

22. HccrnemoBaHue SBICHUS ICKTPOMATHUTHON WHITYKITHH.

23. OmnbiTel Dapanes.

24. 3aBUCMMOCTH HAINpaBIEHUS WHAYKIIMOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBCHUSI.

25. DIeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padomot u onvimut.

1. OmnpeITel 1O HAONIOACHHWIO DJJCKTPU3AIMHA T HWHAYKIHEH W Tpu
COIIPUKOCHOBEHUH.

2. HccrnenoBanwe  AEWCTBUS  DJIEKTPUYECKOTO TOJsI HA  TMPOBOAHUKU U
TVDTIEKTPUKH.

3. Coopka u mpoBepka pabOThl IJIEKTPUUYECKOW IIEMU TOCTOSHHOTO TOKa. 4.
H3amepenne u peryaTupoBaHue CHIIBI TOKA.

5. M3mepeHwue U peryIupoBaHUE HAIIPSKCHUS.

6. HWccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 pPe3Uucrop, OT
COIIPOTHUBIICHHSI PE3UCTOPA U HAIPSKCHHSI Ha PE3UCTOPE.

7. OnpITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DBJEKTPUYECKOTO
CONPOTHUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, TUIOMAAX MOMEPEYHOTO  CEYEHUS U
MaTepHaa.

8. Ilpoepka mpaBwiia CIOXCHHUS  HANPSKCHUH TpU  MOCIEIOBATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia AJig CUIbI TOKA MPHU MapalieIbHOM COSTUHEHUU PE3UCTOPOB.

10. Ompenenenrie pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIIIEMO HA PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYIIErOo 4Yepe3 JamIouyKy, OT
HaIpSKEHUS Ha HEll.

13. Omnpenenenue KIIJI mHarpeBaTens.

14. HccnegoBaHW€ MarHUTHOTO B3aMMOJEHUCTBHUSI TOCTOSHHBIX MAarHUTOB.

15. V3ydeHue MarHUTHOTO MOJS MOCTOSHHBIX MAarHUTOB MPH UX OOBEIUHEHUU U
pa3lielICHHH.

16. HccnenoBanue ACHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJAECHCTBUS KATYLIKHU C
TOKOM U MarHuTa OT CHJIbl TOKAa M HaIlpaBJIEHUS TOKA B KATYIIKE.

18. U3yuenue neWcTBHS MAarHUTHOTO TIOJISI Ha TPOBOJAHHK ¢ TokoMm. 19.
KonctpyupoBanue u wusydeHue pabotel snekrtpoasurarens. 20. WMsmepenme KIIJ]
ANEKTPOABUTATENIBHON YCTAHOBKH.

21. OmnpITBI 1O WCCICIOBAHUIO  SBJICHHUS  OJCKTPOMATHUTHON  WHIYKIIMH:
MCCIIeIOBAHUE U3MEHEHUI 3HAUYCHUS U HAIIPaBJICHUS MHAYKIIMOHHOTO TOKa.

9 KJIACC
Pa3znen 8. Mexannueckue siBJIeHHUSA.
MexaHn4eckoe JIBU>KCHHUE. MarepuanpHas TOYKA. Cucrema OTCUY€Ta.

OTHOCHUTENBPHOCTh MEXaHUYECKOTO JBWXKEHHS. PaBHOMEpHOE NPSAMOJMHEWHOE JIBUKECHUE.
HepaBHoMepHOe mpsiMosinHErHOE ABHKeHHE. CpeaHsisi U MTHOBEHHAsi CKOPOCTh Tella IMpH
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HEPAaBHOMEPHOM JIBH)KCHUHU.

VYckopenue. PaBHOyCKOpeHHOE NpsMOiIMHENHHoe ABmxkeHue. CBOOOAHOE MasieHHUE.
Omnbrte! ["anunes.

PaBHOMepHOE ABMKEHHME IO OKpY)HOCTU. [lepuona u yacrora oOpaunieHus. Jluneiinas
U yrioBas ckopocTH. LleHTpocTpemurensHoe yckopenue. llepssiii 3akoH HetoToHa. Bropon
3akoH Herorona. Tpernii 3akoH Herotona. [IpuHnun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPeHHUS! CKOJbXKEHUS, CUIa TPEHUS
IIOKOS1, IPYTHE BUJbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TIATOTEHHUS. Y CKOpEeHHUE CBOOOIHOTO MajeHUS.
JIBrxkenne maHer Bokpyr Cousnna. IlepBas kxocmuueckass ckopocts. HeBecomocTs u
MIEPErPY3KH.

PaBHOBecue maTepuanbHOil TOUKU. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO
Tejla C 3aKpEeIUVIEHHOW OChblo BpamieHus. MoMeHT cuibl. LleHTp Tsbkectu. MMmynbe Tena.
N3menenne wumnynbca. MMmnynbc cuiibl. 3aKOH COXpaHEHHs HMMIyJbca. PeakThBHOE
JBUKEHHE.

Mexanudeckass pabota U MOIIHOCTb. PabGoTa Cuil TSXKECTH, YNPYroCTH, TPEHUS.
Cas3b sHepruu u pabotsl. [loTeHnmanbHas sHEprus Telna, MOAHSATOrO Haj MOBEPXHOCTHIO
3emud. [loTeHuunanbHas sHeprusi cxaToul npykuHbl. KuHetndeckas sHeprus. Teopema o
KMHETUYECKOM SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTHH.

Jemoncmpayuu.

1. HaGmroneHue MeXaHWYECKOrO0 [IBMXKCHHUS Tejda OTHOCUTEIBHO pa3HBIX Tel
OTCYETA.

2. CpaBHeHMe MyTed W TPaeKTOPUH [BMXKEHHsS OJHOTO W TOrO0 K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

3. UM3mepeHume CKOpOCTM M YCKOPEHHS TNPSIMOJMHEHHOTO JBIKEHUs. 4.
HccnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO JABMXeHUs. 5. Habmonenue ABukKeHUs Tena
10 OKPYHOCTH.

6. HaOmroneHrne MexaHMYECKUX SIBICHUMN, MPOUCXOASAIINX B CHCTEME OTCUETa

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENHLHO KaOuHeTa
bu3uKH.

/. 3aBUCHMOCTb YCKOPEHUS TeJla OT MAacChl Tella U JEUCTBYIOIIEH HAa HEro CHJIbI

8. HaGmronenne paBeHCTBa CHIT TIPU B3aUMOJICHCTBUU TEll.

Q. N3meHeHue Beca Tena npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenmauya ummynabca Ipu B3aUMOACHCTBUU TEN.

11.  IIpeobpa3oBaHus YHEPTUU TP B3AUMOACHCTBUU TEIL.

12. CoxpaHeHHEUMITyJIbca TIPU HEYNPYrOM B3aUMOJICHCTBHH.

13. 13

CoxpaHeHre UMITYJTbCa TIPA a0COIOTHO YIIPYTOM B3aMMOICHCTBUU.

14. HaGnrogeHre peakKTUBHOTO JIBHOKCHUS.

15. Coxpanenne MEXaHUYECKOU YHEpTuu Mpu cBoOoaHOM maneHun. 16. Coxpanenue
MEXaHWYECKOM SHEPruu MpH JIBMKEHUU TeJIa MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimeot.

1. KoncTtpyupoBaHue TpakTa JiJisi pa3roHa U JaJbHEUILIEr0 PaBHOMEPHOIO JBUKEHU S
IapUKa UK TEJIEHKKH.
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2. Ompenenenue cpeHell CKOPOCTH CKOJNBKEHUS OpyCcKa WIIH ABMXKEHUS IIapHKa 0
HAKJIOHHOU IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Tesa MPU PaBHOYCKOPEHHOM JBM)KEHHH MOHAKIOHHON
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCMMOCTH NYTH OT BpPEMEHHM TMpU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HayalbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciu MpPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HadalbHOU
CKOPOCTHU IIYTH OTHOCSITCSI KaK Psii HEYETHBIX YUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

6. MHccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO
JaBJICHUS.

7. Onpenenenne Ko3QPUIIMEHTA TPEHUS CKOJIBKEHHUS.

8. Ompenenenuie )KECTKOCTU MPYKUHBI.

9. Omnpenenennie pabOTbl CWIbI TPEHUS TNPU PABHOMEPHOM JIBIXKEHHMHM Tella [0
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onmnpenenenue paboOTbl CHJIBI  YOPYrOCTHM TOpH  NOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJIBUKHOTO U MOJBHKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckne KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHHM: Tepuoj,
4acToTa, aMIUIUTy/1a. MaTeMaTuyecKuil U MpYKUHHBIN MasTHUKU.[IpeBpaiieHne sHepruu
P KOJIeOaTeIbHOM JABUKESHUH.

3aryxaromue kosieOanus. BwIHyKIneHHbIe KoseOanus. Pe3onanc. MexaHuueckue
BOTHBL. CBOMCTBAa MeXaHWUYeCKUX BOJIH. [IpomonbHbIe HonepeuHbie BOTHBL. JJIMHA BOJIHBI
U CKOPOCTh €€ pacmhpocTpaHeHHs. MeXaHU4eCKHUe BOJHBI B TBEPIAOM Tejie, CEHCMUUYECKHE
BOJIHEI.

3Byk. ['poMkocTh 3Byka W BbIcOTa TOHA. OtpaxeHue 3Byka. HMHpasByk u
yIIBTPa3BYK.

JHemoncmpayuu.

1. HaGmronenue KonebaHU TEJ MO ACHCTBUEM CHJIBI TSHKECTH U CHUIIBIYTIPYTOCTH.

2. HabmroneHue kojebaHuii rpy3a Ha HUTH W Ha MPYKHUHE.

3. HaOmronenue BBIHYKACHHBIX KOJICOAHHMI M pe30HaHCA.

4. PacnpoctpaHeHHe TPOJOJIbHBIX M MOMNEPEYHbIX BOJH (HA MOJENH). O.
HaG6mroeHre 3aBHCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AkycTu4ecKkuii pe3oHaHC.

Jlabopamopnuie padbomot u onvimeot.

1. Omnpenenenue 4acTOTHI U MepHO/Ia KOJICOAHUN MaTEMAaTUUYECKOTO MAasITHUKA.

2. OmpenencHue dYacTOTHI M IepuoAa KoOJICOAaHWH TPYKHHHOIO MasTHUKA. 3.
HccenenoBanne 3aBUCMMOCTH TIEPHOJIa KOJIEOAHUH MMOABEIICHHOTO K HUTH I'py3a OT JJIHHBI
HHTH.

4. HccnenoBaHWe 3aBUCUMOCTH IepHOJa KOJICOAHWH MPYKHMHHOTO MasSTHHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH NEpHOa KoJIeOaHUN Tpy3a, MOABEIICHHOTO K HUTH, OT
MacchI Tpy3a.
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6.  OmeITbl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH MEpHOJa KoJeOaHWN MPYKUHHOTO
MasTHHUKAa OT MAaccChl Ipy3a M KECTKOCTU NPYXUHBL. 7. MI3MepeHue yckopeHus cBOOOJHOIO
najeHusl.

Paznen 10. DjexkrpoMarHuTHOEe 1OJe W 3IJEKTPOMATHMTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE MOoJIe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA3IEKTPOMArHUTHBIX BOJIH.
[Ikana 37€KTPOMArHUTHBIX BOJIH. VCMONb30BaHUE 3JEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

OnexktpomaruutHas npupona ceta. CkopocTh cBeTra. BosHOBbIE CBOMCTBa

CBETAa.

Jemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMICTBA CBETA.
Jlabopamopnuvie padomout u onvimot.
1. N3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOILIBIO MOOMIJIBHOTO
Tenedona.
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Pa3jen 11. CBeToBBIE sIBJIEHUS.

JlyueBas mopmenb cBerta. Mcrounuku cBera. lIpsMonuHErnHOE pacnpoCTpaHEHUE
ceera. 3armenus Connua u Jlynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aK0H OTpaKEHUS
CBETA.

IIpenomiienue ceeta. 3aKOoH IpeJIOMIICHHs cBeTa. llomHOE BHYTpEeHHeEe OTpa)KeHHe
cBera. Mcnosib30BaHNUE MOJHOIO BHYTPEHHETO OTPAKEHUSI BONITHYECKUX CBETOBOIAX.

JIunza. Xox nydeil B nuH3e. OnTtuueckas cucrema (oToarnmapaTa, MUKpOCKONa U
Teneckona. [ a3 kak onrtuyeckas cucrema. bim3opykocTs U JAIBHO30PKOCTb.

Paznoxenune Oenoro cseta B crekTp. OnbiTel HbioToHa. CiokeHuE CHEKTpalbHBIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

1. TlpsmMonuHEeHOE paclpoCTpaHEHUE CBETA.

2. OtpaxeHHe CBETa.

3. Ilonmyuenune wu3o0paxeHUl B TJIOCKOM, BOTHYTOM WU BBIIYKJIOM 3epkanax. 4.
[IpenomiieHue cera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiei JTuH3e.

XoJ JIydeu B pacCEHUBaIOIIEH JIMH3E.

[Tonyyenune n300paxxeHU C MTOMOIIBIO JHH3.

[Tpunuun aeiictBus poroannapara, Mukpockona u reneckona. 10. Monens

70N O

nasa. 11. PasznoxeHue OG€Oro cBeTa B CIIEKTP.
12. Tlonyuenue Genoro cBeTa MNpU CIOXKEHUU CBETAa pPa3HbIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HUccnenoBaHue 3aBUCUMOCTH yTJla OTPaKEHUSI CBETOBOTO JIy4ya OT yrija MaJIeHHUs.

2. U3yuenue xapakTepUCTUK HW300paKEHHsI TpeIMeTa B IUIOCKOM 3epkaie. 3.
HccnenoBanne 3aBUCHUMOCTH yTIila NPEJIOMIIEHHS CBETOBOrO Jiyda OT YIVIa MAaJCHUS Ha
TPAHULE «BO3TYX—CTEKIIOM.

4. TlomyyeHue M300pa’KeHUN C TOMOIIBI0 coOMparome TuH3bl. 5. OnpeaeneHue
(hOKYCHOTO PacCTOSTHUS M ONITUYECKOM CUIIBI COOMPAIOIICH JTUH3HI.

6. OmBITHI 1O PA3JI0KEHHUIO OEJI0TO CBETA B CIEKTP.

7. ONBITHI O BOCTIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOJCHUN Yepe3 I[BETOBbIE
(bUIBTPHI.

Pasznen 12. KBanToBBI€E SIBJICHHUS.

Onwitel  Pesepdopna w mimanerapHas monaens artoma. Mogens atoma bopa.
HUcnyckanme wu  morjmonieHne cBeta aroMoM. KBaHTel.  JIluHeWudaTele  CHEKTPBI.
PannoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHUE aTOMHOIO sjpa.
Hyxnonnass moaens aromHoro simpa. M3otomel. PapmoaktuBHBIE mpeBpamieHud. llepron
MoJiypacrajia aTOMHBIX SIIEP.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOIO U MACCOBOIO YHUCEN. DHEPrus
CBA3UM aTOMHBIX sjaep. CBsi3b Maccbl U SHEPruu. Peakuuu cuUHTE3a W JEICHUS sep.
Ncrounuku suepruu CosiHIa U 3BE3].

SAnepHas sHepreTuka. [[elicTBUS paAMOAKTUBHBIX U31yYCHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.
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ogakrowdE

CnexTpel U3Ty4EHHs U MOTJIOIIECHHUS.
CnexTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoa.
HaGmonenne TpekoB B kamepe BunbcoHa.
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Jlabopamopnuie padbomel u onvimel.

1. HaGmrofgeHue CIUIONMIHBIX M JMHEWUYAThIX CIEKTpoB u3nydeHus. 2. MccnenoBanue
TPEKOB: U3MEPEHUE YPHEPTUU YACTHUIIBI [0 TOPMO3HOMY TIYTH (TI0 poTOorpadusim).

3. 3mepenue paguoakTUBHOTO (PoHA.

IHoBTOpHTEILHO-00001IAO KA MOYJIb.

[ToBTOpUTENBLHO--00001IAONIUKA MOJYJIb TpEAHA3HAYEeH JJIsi CHUCTEMATH3alUh WU
0000IIIeHNs TPEIMETHOTO COJAEPKAHUS U OIbITAa JEATeIbHOCTU, MPUOOPETEHHOTO TMPU
M3YUYEHUU BCETO Kypca (PU3UKH, a TaKkKe JJIsl MOJATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY
sK3aMeHy 1o (pu3uKe Juisi 00yYaroIMUXCs, BHIOPABIIMX ATOT YU€OHBIN MpeaMeT.

[Ipy wW3ydYeHHU JAHHOTO MOMAYJS peaau3yloTCd M CHUCTEeMAaTU3UPYIOTCS BUJIbI
NEATeIbHOCTH, Ha OCHOBE KOTOPHIX OOECTEeUYMBACTCS JIOCTUXKEHUE TMPEIAMETHBIX W
MeTanpeIMEeTHBIX MJIAHUPYEMBIX pe3yabTaToB oOy4eHwus, dbopmupyeTtcs
€CTEeCTBEHHOHAaYy4YHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B HCCIICI0OBaHUS

SIBJICHUH MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHATH (DU3UUECKUESBIICHMUSI,
NpPUMEHSsI TOJYYeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM UHCIE KAuyeCTBEHHbIE U
AKCTIEPUMEHTAIbHBIE.

[IpyHUMNIHANTBHO AEATEIBHOCTHBIM XapAKTEP JAHHOIO pa3/eia PeAIUu3yeTcs 3a CUET
TOTO, YTO 00YYarOIIUECs BBIMOTHSIIOT 3a/IaHUsI, B KOTOPBIX UM IIPE1JIaraeTcs:

HAa OCHOBE TOJIYUYEHHBIX 3HAHWN pPACMO3HABAaTh U HAYYHO OOBACHATH (PU3MUECKHUE
SBJICHUSI B OKpYXKalOIIEed NPHUPOJICe W TOBCEJHEBHOW KW3HU; HCIIOJIL30BaTh HAyYHbBIC
METOAbl UCCIEOBAaHUS (PU3NUECKUX SIBICHUN, B TOM YHCJIC JJIS TPOBEPKH THUIIOTE3 U
MOJIYYEHUSI TEOPETUUYECKUX BBIBOJIOB, OOBSCHATH HAYYHBbIE OCHOBBI HambOoOJiee Ba)KHBIX
NOCTH>)KEHUM COBPEMEHHBIX TEXHOJIOTMM, HAmpuUMep, MPAKTHUYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX MCTOYHHUKOB DHEPTMM HA OCHOBE 3aKOHA IPEBPALCHHUS M COXPAaHEHUsl BCEX
U3BECTHBIX BUJOB SHEPIHUH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOIT'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne ¢u3nku Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs HAIpPaBICHO Ha
JIOCTH)KCHHE  JIMYHOCTHBIX, METANpeIMETHBIX W  MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare um3ydenuss (GU3MKM HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUA Y
oOyu4arormierocst 0yayT chopMupOBaHbI CIASAYIONIME TUIHOCTHBIC PE3YIbTAThl B YACTHU:

1) maTpUOTHYECKOT0 BOCIUTAHMS:

— TPOSIBJICHUE UHTEpeca K HMCTOPUU M COBPEMEHHOMY COCTOSHHUIO

poccHiickoi (pr3ndeckoit HaAyKu;

— IIEHHOCTHOE OTHOIIICHUE K IOCTIXKCHHUSIM POCCUICKUX YIEHBIX--(DU3UKOB;

2) TpaKAaHCKOTO0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA: * — TOTOBHOCTh K

AKTUBHOMY y4YaCTHIO B O0CYKJIECHUHU OOIECTBEHHO 3HAYUMBIX

U OTUYECKUX TMpOOJEeM, CBSI3aHHBIX C TMPAKTUYECKUM TPUMEHEHHEM
TOCTKEHUHN (HU3HKY;

— OCO3HAHHME BAXKHOCTH MOPATHHO--3THUECCKUX MTPUHITUTIOB B JEATEIHHOCTHYUYEHOTO;

3) 3cTeTHYeCKOTr0 BOCIIUTAHNS:
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— BOCIPHUATHE DJCTETUUYECKHX KadecTB (Pu3Mdeckoil Hayku: €€ TapMOHHYHOTO

MMOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 TIO3HAHUS:

— OCO3HAHUWE IEHHOCTH (DU3UYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS

MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAJKHEUILIEH COCTABIIAIOIIEN KYJIbTYpHhI;

— pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEI0BATEIhCKOMN

NESATEITBHOCTH;

5) hopMupoBaHHUsI KYJbTYPbI 310POBbsI H YMOIMOHAJIBLHOI00/1ar OIOJTY YHA:

— OCO3HAaHHWE IIEHHOCTH 0e30macHoro oOpa3a KU3HHU B  COBPEMEHHOM

TEXHOJOTHYECKOM MHpPE, BAXKHOCTH MPaBUJI OE30MIACHOTO MOBEJCHUS Ha TPAHCIIOPTE,

Ha JI0pOTax, ¢ JIEKTPUICCKUM U TEIUIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBHSX;

— c(hOpMHPOBAHHOCTh HaBbIKa PeQICKCUU, MPU3HAHKE CBOCTO MpaBa Ha OMMOKY U

TAKOT'O e TpaBa y APYroro 4ejioBeKa;

6) TPy10BOr0 BOCTIMTAHMS:

— aKTHBHOE YydYacTHe B PCIICHUM NPAKTUYCCKUX 3amad (B paMKax CEMbH,

o0Opa3oBaTeIbHOM OpraHu3aIuy, Topojia, Kpas) TeXHOJIOTHUSCKOU U

COIIMAJILHON HAIPAaBJICHHOCTH, TPEOYIOMINX B TOM YHCJIC U (PU3HUCCKUX 3HAHUI;

— MHTEPEC K MPAKTUICCKOMY H3YUEHHUIO PO(DECCHA, CBA3aHHBIX ¢ (PU3HKOIA;

7) 3K0JIOrHYeCKOro BOCIIMTAHMS :

— OpHUCHTAIM Ha MPUMCHEHHE (QU3MYCCKUX 3HAHHWK JJI PEIICHUS 3a7ad B 00JIaCTH

OKpYXKalomeld Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIEHKH WX BO3MOXXHBIX

TIOCJICJICTBUH JIISI OKPY>KAFOIICH CPEIbI;

— OCO3HaHUE II100aTbHOr0 XapaKkTepa KOJIOTUYECKUX MPOoOJIeM U yTe UXpelIeHus;

8) ajanTanuu Kk U3MEHAIOIIUMCS YCJIOBHUSIM COIUATIBLHON U MPUPOTHON Cpeabl:

— MOTPeOHOCTh BO B3aMMOJICUCTBUM MPU BBHIMOJIHEHUH HCCIEIOBAHUN U TPOEKTOB

¢u3nuecKor HaNPaBIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1eATebHOCTH;

— ToTpeOHOCTh, B (OPMHUPOBAHWU HOBBIX 3HAHWUM, B TOM 4HCIEC (OPMYIUPOBATH

UJIeH, TIOHSTHUS, TUIIOTE3bI O (PU3NIECKUX 00BEKTaX U SBICHUSX; ®

— OCO3HaHWE JAePUIIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETGHTHOCTEH B 00JacTu
[1)76370 478

— IJJAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTpEeMJICHHE aHaJU3UPOBATh M BBISIBISATH B3aWMOCBS3M TMPHUPOJIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHUCJIE C HUCTOIb30BaHUEM (DU3UYECKUX 3HAHUM; * — OI[CHKA CBOMX

JIEUCTBUN C y4E€TOM BIMSHHMS HA OKPYXKAIOMIYIO CpEeIy, BO3MOYKHBIX II100aTBHBIX

MOCJICICTBUM.

METAINPEMETHBIE PE3YJIbTATBI
B pesynbraTe OoCBOEHHS mporpamMMmbl O (DU3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y  oOywatomerocs  Oyayr  cpOpMHUpPOBaHBI  MeTanpeaMeTHbIe
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pe3yJbTaThl, BKIIOYAIONINE II03HABATEIbHBIE YHUBEpCAJIbHBIE Yy4eOHBbIE JCHCTBHA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIE Y4eOHBbIE NEHCTBHS, PETYIATHBHBIE YHHUBEPCAJbHBIC
yueOHbIe JeHCTBUS.

Ilo3HaBaTe/ibHBIC YHUBepcajibHble Yy4yeOHbIe eiicTBUA ba3oBblie jorudeckue
AeCTBUSA:

*  BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKN OOBEKTOB (SIBICHUI);

* YCTaHaBIWBaTh CYIICCTBCHHBIH NPU3HAK KJIacCH(PHUKAIMK, OCHOBaHUS IS
000011IeHNs U CPAaBHEHUS;

* BBIABISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHSI B paCCMaTPUBACMBIX (paKTaX, JaHHBIX
U HaOJIOJNCHUSAX, OTHOCSIIUXCA K (U3NYECKUM SBJICHUSAM, * BBIABIATH NPHUYUHHO--
CJICJICTBEHHBIE CBSI3U MPH W3YYCHUH (PU3NUYECKUX SBICHHUI W MPOILECCOB, JAENIaTh BEIBOJBI C
UCIIOJIb30BAaHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTATh THIIOTE3HI O
B3aUMOCBSI3AX (PU3NYECKUX BEITUYNH;

* CaMOCTOSITENILHO BBIOWpPATh CIMOCO0 pemieHus y4eOHOoW (u3mYeckol 3amadn
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHHS, BHIOOpP HamOoliee MOAXOJSIIETO C YYETOM
CaMOCTOSITEIFHO BBIZICIEHHBIX KpuTepreB). Ba3oBble ucciieqoBaTe/IbCKueeHCTBHS

* WUCTOJB30BaTh BOMPOCHl KaK HCCICNOBATEIIbCKHI HWHCTPYMEHT TIO3HAHUS; ©
MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABIIGHHOMY IUIaHY ONBIT, HECIOXKHBIA (DHU3MUSCKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHIE (PH3UIECKOTO SBICHHUS,

*  OIECHUBATh HA NMPUMEHUMOCTh M JIOCTOBEPHOCTH MH(POPMAIUIO, MOTYICHHYIO B
XO0JI€ UCCIIeIOBAaHUS WIIA DKCIIEPUMEHTA,;

* CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOABI 1O pe3yjbTaTaM
IPOBEIEHHOTO HAOJIIOICHMSI, OTIBITA, UCCIICIOBAHMUS;

*  IMPOTHO3UPOBATH BO3MOYXKHOE JajibHEHIIee pa3BUTHE (HU3MUECKUX IIPOIECCOB, a
Tak)Ke BBIIBUTATH MPE/IOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PabGora ¢ undopmanueii:

* MPUMEHSTH PA3NUUYHbIE METOJIbI, HHCTPYMEHTHI M 3aMpPOChl MIPHU MOUCKE U OTOOpE
uH(OpPMaIIMK WA TAHHBIX C YIETOM MPEI0KEHHON yueOHOH (hu3nuecKoi3aaaun;

* aHANM3HWPOBATh, CHUCTEMATU3UPOBaTh M  HMHTEPIPETHPOBATH WHOOPMAIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHUS;

*  CaMOCTOSITEJILHO BBHIOMpaTh ONTUMAJIbHYIO (hOpMY MpeCcTaBICHUsS UHPOPMAIUU
U WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud HECIOXKHBIMH CXEMaMM, IuarpaMMaMH, WHOMN
rpadukoii u wux komOuHanusMu. KoOMMYHMKATHBHBIE YHHBepcajbHble YuyeOHbIE
NEeHCTBUA:

* B X0Je 00CYXJeHHUsl yueOHOro mMaTepuana, pe3yibTaToB JabopaTOpHbIX padOT U
IIPOEKTOB 3aj]aBaTh BOIPOCHI MO CYIIECTBY OOCYXK/IaeMOl TeMbl M BBICKAa3bIBaTh MWJIEH,
HAalleJICHHBIE Ha PellIeHUe 3aJauu U Mo AepKaHue 01arokenareabHOCTH OOIIECHNUS;

* CONOCTaBISAITH CBOM CYXACHHUS C CYXKICHUSMH JPYTHMX YYaCTHUKOB JIMAJIOTa,
OoOHapyXUBaTh Pa3INyune U CXOACTBO MO3UIIMIA;

* BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX; ® MyOJIMYHO
MPEACTABIATh PE3YNbTATHl  BBIMOTHEHHOTO  (PU3UYECKOTO OmMbITa  (IKCTIEPUMEHTA,
UCCIIEIOBaHUS, IPOEKTA);
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* TOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U WHANBUAYAIbHON paOOTHI
IIPU pEIIEHUH KOHKPETHON PU3NYECKON MpPOOIEeMBL;

* TPUHUMAThH IENH COBMECTHOU MESATEIBHOCTH, OPTaHW30BBIBATh ACUCTBUA MO €&
JNOCTHKEHUIO: PACIPENEATh PONM, OOCYX’AATh IPOLECCHl M PE3YJIbTaTbl COBMECTHOM
paboThl, 00001IaTE MHEHUSI HECKOJBKUX JIIOJEH;

* BBINOJHATH CBOIO YacTh paOOThI, JOCTUTasi KAYECTBEHHOIO pe3yjbTaTa 0 CBOEMY
HANPaBICHUIO U KOOPAUHUPYS CBOU JACUCTBUSA C APYTMMHU WICHAMHU KOMaHIbI,

* OIICHMBaTh KayeCTBO CBOEro BKJIaJa B OOUMH NPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

PeryasiTuBHbIe YHHBEpPcaibHbIe yueOHbIe TeiicTBUsi CaMoopraHnu3amnusi:

* BBUIBIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYyallUsAX, TPEOYIOIMUX IS
petieHus: GU3NYECKUX 3HAHM;,

*  OpHEHTHUPOBATHCA B  Pa3NUYHBIX  TOAXOAAX  MPHUHATHS  pPEHICHHH
(MHIUBUAYATBHOE, IPUHSATUE PEIICHHUS B TPYIIE, IPUHATHE PEIICHUN TPYMIION);

* CaMOCTOSTENbHO COCTABIISITh AITOPUTM pelieHus: GU3nvYecKoi 3ajauu WK IuiaHa
UCCIICZIOBAHNUSA C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh TpeJ/UlaracMble BapHaHThl pEIICHWH; °* Jenarb BBIOOp W Oparth
OTBETCTBEHHOCTH 3a pPEIICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

* J1aBaTh aJIeKBaTHYIO OLIGHKY CHUTyalldd W Tpeajaratb IjaH €€ W3MEHEHHs; °
OOBSICHATh TPUYHMHBI JTOCTHKECHUSI (HEHOCTH)KCHHUS) PE3yJbTaTOB JEATEIHHOCTH, JaBaTh
OLICHKY TIPHOOPETEHHOMY OTIBITY;

* BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM UHCJIE€ B XOJ BBINOJHEHUS
¢u3nyeckoro HcciIeAOBaHMS MM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIMXCS CUTYallUl, YCTAHOBJICHHBIX OIIMOOK, BO3HMKIINUX TPYIHOCTEH;

* OLICHMBATbh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSM;

* CTaBUTh ce0s HA MECTO JAPYroro uejoBeKa B XOJAE CIOpa MM AMCKYCCUU Ha
Hay4YHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYToro;

* IpU3HABaThb CBOE MpaBO Ha OIMMOKY NpU pelieHuH (U3MYECKUX 3a7ad WU B
YTBEPKICHUAX Ha Hay4YHbIE TEMBI U TAKOE K€ IIPABO APYToro.

MHNPEAMETHBIE PE3YJIbTATBI

K xoHniy oOyuenus B 7 Kjacce peIMETHBIE Pe3yJIbTaThl Ha 0230BOM YPOBHEIOKHBI
oTpakaTb CQOPMHUPOBAHHOCTh y OOYYAIONMIUXCS YMEHHUM: ¢ WCIHOJB30BaTh MOHSITHS:
duznueckne M XUMHYECKHE SIBIICHHUS, HAOIIOJEHUE, DKCICPUMEHT, MOJEINb, THUIOTEe3a,
CeAVHUIBI (DU3UYECKUX BEJIMYHMH, aTOM, MOJIEKYyJa, arperatHble COCTOSIHHS BEIIECTBA
(TBépmoe,  KHMIKOe, Tra3o00pa3HOE), MEXaHHMYeCKOe  JBIDKCHHE (paBHOMEPHOE,

HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TpaeKTopus,
paBHOJEWCcTByIOIass cwia, Jaedopmanus (ymnpyras, IUlacTHYECKasl), HEBECOMOCTD,
COOOIIAOIIHNECS COCYIbL;

* pasnuyaTth sBiaeHUS (nuddys3us, TEIIOBOe ABMKCHHUE YACTHIl BEIIECTBa,
PaBHOMEpPHOE JIBUKEHHE, HEPAaBHOMEPHOE JABUKEHUE, WHEpIUs, B3aUMOJCHUCTBUE Tell,
paBHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpAILICHHUS, Ilepeaya JaBJIeHUs TBEPIbIMU
TeJIaMU, KUJKOCTAMHU M Ta3aMH, aTMOoc(pepHOe JaBlieHHE, IIaBaHUE TeJ, MPEeBPAIICHUs
MEXaHWYECKOW IHEPruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
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JEMOHCTPUPYIONIUX JTaHHOE (PU3NUECKOE SIBIICHUE;

*  pacno3HaBaTh MPOSIBICHUE HU3YYCHHBIX (PU3UYECKUX SIBICHUM B OKpPYKAIOIIEM
MHUpE, B TOM yucie (GU3NYECKHUE SBJICHUS B MPUPOJIC: MIPUMEPHI ABUKEHUS C PA3TUYHBIMU
CKOPOCTSIMU B KUBOW U HEXKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B MPUPOJEC U TEXHUKE,
BIIMSHUE aTMOC(EpHOro AaBJICHUS HA KUBOW OpPraHU3M, IUJIaBaHHWE PbIO, phlUard B Teje
YeJioBeKa, MpPU OTOM TNEPEBOAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIACISTH
CYILIECTBEHHBIE CBOMCTBA (MpU3HAKH )(PU3UUECKUX SIBJICHUIA;

* OMNHUCHIBATH M3YYCHHBIC CBOWCTBA Tel U (U3UYECKHUE SIBJICHUS, HCIOIb3YS
du3nyeckue BeIWYMHBI (Macca, O0BEM, TUIOTHOCTh BEIIECTBa, BpPeMs, IMyTh, CKOPOCTH,
CpelHsisi CKOPOCTh, CHJIa YNPYTrOCTHU, CHUJIa TSHKECTH, BEC Teja, CWiia TPEHHs, JaBJICHUE
(TBEpmoro Tema, SKUAKOCTH, Ta3a), BBITAJKUBAWOIIAsS CUJIa, MEXaHUueckas paboTa,
MOIIHOCTb, TJIEUO CHJIbI, MOMEHT CHJIbI, KOO(POUIIMEHT MOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KMHETHUYEeCKasi ¥ TMOTCHIHAIbHAs JHEPrus), MpPU OMHCAHWUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCIOIb3YEMbIX BEJIIMYMUH, UX O003HAUCHUS] U €AUHUIIBI (U3UUECKUX
BEJIMYUH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpa)UKu N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIMUNH;

*  XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SIBICHHUS W TMPOIECCHI, UCIOIb3Ys
npaBwia CIOXKEHUS cull (BIOJb OAHOM mpsiMoid), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBeCHUsl pbldara (0OJI0Ka), «30J0TO€ MPABUIO» MEXaHWUKH, 3aKOH
COXpaHEHHs] MEXaHHYECKON JHEPTrUuM, IPH STOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA
U 3aMUCBIBaTh €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE,

* OOBSACHATH (PU3MUYECKHUE SBJICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUYMHHO-
-CIIEJICTBEHHBIE CBS3HM, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKHUX MIAaroB ¢ Omopoit Ha 1-2
M3YYEHHBIX CBOMCTBA (PM3UUECKUX ABJICHUH, PU3NYECKUX 3aKOHAWIH 3aKOHOMEPHOCTH;

e pemaTth pacu€THble 3a7aud B 1-2 neiicTBUs, MCMOIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3BbIBAIONINE (PU3MUYECKHE BEIIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJa4yM 3alUChIBATh
KpaTKOE yCJIOBHE, MOJCTABIATh (PU3NYECKre BEIMYUHBI B (DOPMYJIIbI M TPOBOAUTH PACUETHI,
HaXOAWTh CIPAaBOYHBIE JaHHBIC, HEOOXOAWMBbIC JUIsl peIIeHUs 3aJad, OICHUBATh
PEaATUCTUYHOCTD MOTYyUYeHHONU (PU3HUECKON BEIMUMHBI;

*  pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METOJO0B, B OIMCAHUH HCCIIEIOBAHUS BBIICISATH MPOBEPSIEMOE MPEIOI0KEHUE (TUIIOTEZY),
pa3inyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOAUTh OIIMOKU B XOJI€ OMbITA,
JenaTh BBIBOJIBI MO €T0 pe3yJibTaTaM;

* TMPOBOJUTH OMBITHI MO HAOMIOMEHWIO (U3UYECKUX SBICHUN WU (HU3UIECKUX
CBOMCTB Ted: (HOpPMYIUPOBATH MPOBEPSEMbIC MPEANOIOKEHHs, COOMpPATh YCTAHOBKY W3
MIPEII0KEHHOTO 000PYI0BaHHUS, 3aITUCHIBATH X0 ONBITa U(OPMYITHPOBATH BHIBOIBI;

* BBINOJHATH MPSIMbIE M3MEPEHUSI PACCTOSAHUS, BPEMEHH, MacChl Tena, 00bEMa,
CWJIBI U TEMIIEPATYPHI C UCTIOIB30BAHIEM AHAJIOTOBBIX U ITU(POBBIXTPUOOPOB, 3aITUCHIBATH
MMOKa3aHus MPUOOPOB C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH U3MEPEHU;
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* MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIIMUYUHBI OT JPYron
C HCTOJB30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH IYTU PABHOMEPHO JIBHXKYIETOCS
Teda OT BPEMEHM JBWXKEHUS TeNla, CUJIbl TPEHHUS CKOJBKEHHUS OT Beca Teja, KadyecTBa
00pabOTKU TIOBEPXHOCTEH TEn ¢ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIA]u
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTU OT YJJIUHEHUS MPYKUHBI, BHITATKUBAIOIIEH CHUIIbI
OoT 00BbEMa MOrpYy>KEHHOW YacCTW TeJa U OT IUIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJia, OT IIYOWHBI, HA KOTOPYIO IMOTPYXKEHO TeJI0, YCIOBUU IJIaBaHUS Tel,
yCJIOBUI paBHOBECHsI pblyara 1 0JIOKOB),y4acTBOBATh B

IJITAHUPOBAHUM YYEOHOTO UCCJIEAOBaHUsA, COOUMpaTh YCTAHOBKY U BBITIOJHSITH
U3MEpEHUs, CleAysd NPEeAJIOKEHHOMY IUIaHy, (UKCUPOBATH pPE3yJdbTaThl MOJYYECHHOMN
3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BHJE MPEMIOKEHHBIX TaONMUIl U rpaduKoB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCJICIOBAHMUS;

* TPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIUYHUH (IUIOTHOCTH BEIECTBA
KUJKOCTU W TBEPAOTO Teja, CWiIa TPEHUS CKOJIbKEHUS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CUJIA, ICUCTBYIOIIAs HA TOTPYKEHHOE B KUAKOCTH TEJ0, KOd(PhUIeHT
MOJIE3HOTO JEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEITIOKEHHON WHCTPYKUIUH: TPHU
BHITIOJIHCHUU U3MEPEHUN CcOOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY M  BBIUYHCIISATH
3HAYCHUE UCKOMOMW BEJIMYUHBIL;

* coOyofaTh TMpaBWIa TEXHUKH OE30MaCHOCTH TpH paboTe ¢ JabopaTOPHBIM
o0opy10BaHUEM;

* yKa3plBaTh MPUHIMIBI JACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOWUCTB: BECHI,
TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS] COCYHbl, OapoMeTp, phluar, MOABHKHBIA U
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;

*  XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOpPOM HAa HMX ONUCaHus (B TOM YHUCJE: MNOAIIMIHUKH, YCTPOMCTBO
BOAONPOBOJA, THUAPABIMYECKAN TIpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), HCIOJb3ys 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHUH U HEOOXOIUMBbIE
¢dusznueckre 3aKOHbl U 3aKOHOMEPHOCTH;

*  MPUBOAUTH TpPUMEPHI (HAXOAUTh WHGOPMAIMIO O TpPHUMEpPax) MPaKTHUYECKOTO
UCTIONIb30BaHUS  (U3MYECKMX 3HAHUM B TIOBCEAHEBHOW IKH3HU IS OOECIeYeHUs
0€301acHOCTH MPU OOpaIeHNH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHM, COXPAHCHHS
3I0POBbSI M COOJTIOICHHS] HOPM KOJIOTUYECKOTO MOBEJICHUSI B OKPY>KAIOIIEH Cpejie;

*  OCYHIECTBJISATH OTOOp MCTOYHUKOB MH(pOpManmu B HTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUN U MYTEM CpPaBHEHMS
Pa3TUYHBIX UCTOYHUKOB BBIJCISITH HHPOPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUNBON WIIH
MOXET ObITh HEOCTOBEPHOI;

* KCHOJIb30BaTh TMpPU BBINOJHEHUH Y4YE€OHBIX 3aJlaHUl HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep:kaHusi, ClipaBOYHbIE MaTepuaibl, pecypcsl ceth NHTepHer,
BIIQJIETh MpUEMaMU KOHCIEKTHUPOBAHMS TEKCTa, IpeoOpa3oBaHUs MHPOpPMAIIUU U3 OJIHOU
3HAKOBOU CHCTEMBI B JIPYTYIO;

* Cco3/aBaTh COOCTBEHHBIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOIIECHHSI Ha OCHOBE
2—3 UCTOYHUKOB WH(MOpMAINHU GU3HIECKOTO COJEPKAHUS, B TOM

Yyucie MyOJIMYHO JIeNlaTh KPaTKUE COOOIIEHUS O pe3ysibTaTaX MPOECKTOB MU yUYEeOHBIX
WCCIIEIOBAHUM, TPU TOM I'PAMOTHO MCIIOJb30BaTh U3yUYECHHBIN MOHATUWHBIN anmnapar Kypca
(U3UKH, COMPOBOXKIATh BHICTYIICHUE MIPE3EHTALIUEH;
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* IpU BBIIOJHEHUH Y4YEOHBIX IPOEKTOB M HCCJIEAOBAHMA paclpelessiTh
00f3aHHOCTH B TpyINNE€ B COOTBETCTBUM C [OCTaBICHHBIMM 3a/ladyaMu, CJIEIUTh 3a
BBINIOJITHEHUEM IUJIaHAa JIEWCTBUW, aJIEKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaJ B
NEeSATENbHOCTh TPYIIIbI, BBICTpPAUBAaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, YUYUTHIBas
MHEHHUE OKPY’KaIOIIHX.

K koH1ly 00yueHus B 8 kjiacce npeIMETHbIE PE3YJIbTAaThl HA 0230BOM YPOBHEAOKHBI
oTpaxaTrbh C(OOPMHUPOBAHHOCTh y O0YUYaIOIIMXCS YMEHUM: * UCIIOIB30BaTh MOHATHS: Macca U
pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBM)KEHME aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHUS
BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE Tella, HACBHIIICHHbIH M HEHACBIIEHHBIN map,
BJIQXHOCTb  BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI JHEpPrus, TEIUIOBOM JBUTaTellb,
AIIEMEHTAPHBIN ANEKTPUUECKHUI 3apsil, SIIEKTPUUYECKOE T0JIe, MPOBOJHUKU U JAUDJIEKTPUKH,
NOCTOSIHHBIN AJIEKTPUYECKU TOK, MarHUTHOE II0Je; ® pa3iuyarh SBICHHS (TEIJIOBOE
paclIMpeHue 1 cxaTue, Terionepeiaya, TerioBoe paBHOBECHE, CMaYMBaHUE, KAWL pHbIE
ABJICHUS, UCHApEeHHe, KOHJIEHCAlUs, IUIaBJICHUE, KpUcCTauiM3alus (OTBEplIeBaHUE),
KUIIEHUE, TeIUIonepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIHS, U3JIyUSHHE), AIEKTPU3aLUs Tel,
B3aMMOJICUCTBHE 3aps0B, JEUCTBHUS AJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MArHUTOB, JCHCTBHE MArHUTHOTO TIOJII HAa TMPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAasT WHIYKIMSA) IO ONUCAHMIO WX XapaKTEepHBIX CBOWCTB M Ha OCHOBE
OTBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3UUECKOE SBIICHUE;

*  pacro3HaBaTh MPOSABICHHE U3YYCHHBIX (DU3NYECKUX SIBICHHUH B OKPY>KAIOIIEM
MHUpE, B TOM 4Hcle (PU3NYECKHE SBICHUS B MPUPOJIEC: MOBEPXHOCTHOE HATSHDKEHHE U
KaluUISIPHBIE SIBJICHUS B IPUPO/JIE, KPUCTAIUIBI B TpUpoie, nznyuyenne ColiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra, JJIEKTPUUYECKHE
ABJIICHUS B aTMocdepe, dSJIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE I0JI€ 3eMJIH,
Ipeid TOI0COB, POJIb MarHUTHOTO TOJISA JJisl KU3HM HAa 3emJie, TOJSIPHOE CHUsIHUE, TpU
ATOM TIEPEBOJUTH MPAKTHUUECKYIO 3a/1ayy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NIECKUX SBIICHHM;

* OINHUCHIBATh H3Y4YEHHBIE CBOMCTBA Tel W (PU3MYECKUE SBJICHUS, HCIOIb3YS
dusznueckre BEIMYUHBI (TEMIIEpaTypa, BHYTPEHHsSI OSHEPrus, KOJWYECTBO TEIJIOTHI,
ylleTIbHas TeIJIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTa

IUTaBJICHUS, YaAENbHas TeIJIoTa MapooOpa3oBaHUsl, yJeidbHAas TEIUIOTAa CTOPaHHS
TOIUTMBA, KOA(P(GUIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOM MAIIUHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO31yXa, JJIEKTPUYECKUU 3apsj, cuia TOKa, AJIEKTPUUYECKOE HaNpsKEHHE,
COIPOTHUBIICHUE IPOBOJHUKA, YAEJIBHOE CONPOTUBICHUE BEUIECTBA, padOTa M MOIIHOCTh
AIIEKTPUYECKOTO0 TOKa), MpPHU ONHCAHWU TMPAaBUIBHO TPAaKTOBAaTh (U3MUECKUN CMBICH
UCIOJb3YEMBbIX BEIMYMH, OOO3HAUEHUS M EAUHMIBI (PU3MYECKHX BEJIWYUH, HAXOJUTh
(GopMysbl, CBA3BIBAIOIIME MAAHHYIO (U3UUECKYI0 BEIMYMHY C APYTMMHU BeJIMYHMHAMU,
CTPOUTH IpapUKH H3YUCHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEITUUHH;

*  XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKHUE SBICHUS U MPOIECCHI, UCTOIB3Ys
OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA, TPUHIUI
CyNeprno3ullMy NoJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma
JUISL yJacTKa LienH, 3akoH J[oyns—JIeHna, 3aKOoH COXpaHEHUsl SHEPIHH, IPHU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMAaTUYECKOE BBIPAKEHUE;
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* 0O0BACHATH (PU3MYECKHUE MPOILECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYyallul MPAKTHUKO-OPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATh MPHUUYMHHO-CIIECICTBEHHbBIE
CBSI3M, CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYECKHX IIaroB ¢ ONnopod Ha 1-2 M3yyeHHBIX
CBOICTBA (PU3NYECKUX SABJICHUN, (PU3HMUECKUX 3aKOHOBUIN 32aKOHOMEPHOCTEN;

* pewmaTh pacy€THbIC 3a7auyd B 2—3 NEWUCTBHS, MCMOJIb3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBAIOIIME (PM3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIIOBHUS 3aJa4yM 3alMCHIBATh
KpaTKO€ yCIIOBHUE, BBISIBIISITH HEAOCTATOK JAHHBIX JJIs pElIeHUA3a4auu, BEIOUPATh 3aKOHBI U
(dopMyIbl, HEOOXOAUMBIE NSl €€ PEIICHUs], IPOBOAUTHPACUETHl U CPABHUBATH MOJTYyUYEHHOE
3HaueHue (PU3NUECKOI BEIMUUHBI CU3BECTHBIMU JTAHHBIMU;

* pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PELIUTh MPU MOMOLIM (HU3UUYECKUX
METOJIOB, UCIIOJIb3Yysl OMHUCAHUE HUCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEATOI0KEHUE,
OLICHMBATh MPAaBWIBHOCTD MOPSIIKA TPOBEICHUS UCCIIEIOBAHUS, J€IaTh BHIBOBL;

* MPOBOJAUTH OMBITHI MO HAOMIONEHUIO (PU3UUYECKUX SIBICHUU WM (PUINYECKUX
CBOMCTB Ten (KamWJUIApHBIE SIBICHMS, 3aBUCHMOCThH JABJICHHUSI BO3AyXa OT €ro o0béMa,
TEMIIEpPaTypbl, CKOPOCTH Mpollecca OCThIBAHUS M HArpeBaHUs MpPU H3JIYyUYEHUU OT I[BETa
u3nyyaronien (moriouariieid) NoBepXHOCTH, CKOPOCTh UCMAPEHUs BOABI OT TEMIIEpaTyphl
KUJAKOCTM U TUIOMAAM €€ TMOBEPXHOCTH, DJIEKTPU3AIMs Tel U B3aUMOJICHCTBHUE
ANEKTPUUECKHUX 3apAJI0B, B3AUMOJICHCTBUE MOCTOSSHHBIX MAarHUTOB,

BU3YaJIM3alllsi MAarHUTHBIX TOJIEM TOCTOSIHHBIX MarHuTOB, JIEUCTBHUS MarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA SJIEKTPOJBHUIaTENs
MOCTOSIHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPSIEMBIEC MPEANOI0KEHUS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOTO0 000pYA0BaHMS, ONMUCHIBATH X0 OMbITA U (HOPMYIUPOBATH BHIBOIBI;

* BBIMOJHATH MpPSIMbIE H3MEPEHUS TEMIEpPaTyphbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/1yXa, CUJIbl TOKA, HANPSKEHUS C UCIIOJIB30BAaHUEM aHAJIOIOBBIX MPHOOPOB U JaTUUKOB
(¢u3nyeckux BEJIMYMH, CpPaBHUBATh pE3yJAbTaThl H3MEPEHMH C Y4ETOM 3aJaHHOU
aOCOJIOTHOMN MOTIPELIHOCTH;

* IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OJITHOM (PU3NYECKON BEIMUYUHBI OT IPYyroi
C HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH CONPOTUBIIECHUS MPOBOJHUKA OT €r0
JUIMHBI, IUIOUIAJM MOMNEPEYHOI0 CEYEHHs U YJEeNbHOIO CONPOTHUBIEHUS BEIIECTBA
IPOBOJIHUKA, CHUJIbl TOKA, HAYILIEro 4Yepe3 MPOBOJHUK, OT HANpSIKEHHUs Ha IPOBOJHUKE,
UCCIICZIOBAHNE TIOCJIEOBATEIbHOTO U  MapajyIeNIbHOTO COEIUHEHUH MPOBOJHMUKOB):
IUIAaHUPOBaTh HCCIEAOBaHHUE, COOUPATh YCTAHOBKY W BBINOJIHATH H3MEPEHUs, CIEays
NpEeJIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yJbTAaThl IMOJYYEHHOH 3aBUCUMOCTH B BUJE
TaOJIuUI] ¥ rpaUKOB, ENaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEIOBAHMS;

* TMPOBOAUTH KOCBEHHBbIE H3MEpeHUs  (U3MUeCKUX  BeIMUUMH  (yJenbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHHE TMPOBOJHUKA, paboTa U  MOIIHOCTb
AIIEKTPUYECKOTO0 TOKA): IUIAHUPOBAaTh H3MEPEHHs, COoOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEysl IPEII0KEHHON UHCTPYKIMH, U BBIYUCIISTh 3HAUEHUE BEJIUYHMHBL;

e coOmonaTe TMpaBWia TEXHUKM O€30macHOCTH MpH pabore ¢ J1abopaTOPHBIM
00opyT0BaHUEM;
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*  XapakKTepu3OBaTh MPUHLMUIIBI JEUCTBUSA U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha HUX ONucaHusd (B TOM 4YHUCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK AIEKTPUUECKOU SHEPIHH,
AIEKTPOOCBETUTENbHBIE  MPUOOPBL, HArpeBaTeNIbHbIE  JJIEKTPONPHOOPHl  (IPUMEpHI),
AIEKTPUUECKUE MPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOJABUIaTENb MOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUA O CBOMCTBAX (PU3MYECKUX SIBIEHUUW W HEoOXoaumble (HU3MYECKUE
3aKOHOMEPHOCTH;

* Ppacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 11O
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, IMCHUXPOMETP,
TUTPOMETP, ABUTATENb BHYTPEHHETO CrOPAHMUS, 3IEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI
ANEKTPUUYECKHUX

LEMNel C MOCIeA0BATEIbHBIM U MAPAJUIENbHBIM COEIMHEHUEM JJIEMEHTOB, pa3auyasi
yCIIOBHbIE O0003HAYEHHUS DJJIEMEHTOB DJJEKTPUUYECKUX LeNed; ¢ NPUBOJIUTH MPUMEPHI
(HaxomuTh HH(OpPMALMIO O MpUMEpax) MNPAKTUUECKOrO0 HCIONb30BaHUA (PU3NYECKUX
3HAHMM B TOBCEJHEBHOM >XMU3HU JUIsl oOecrieuyeHusi O€30MacHOCTH MpHU OOpalieHuu ¢
npuOoOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbS M COOJIOJIEHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOILLEH CpeliE;

*  OCYIIECTBIIATH MOUCK UH(pOpMaIuu (HU3NIECKOro cojepkanus B MIHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUI M MYTEM CpaBHEHHUS JOTOJHUTEIBHBIX ICTOYHUKOB BBIJCIATH
UH(GOPMAIIHIO, KOTOpas ABJISAETCS MPOTUBOPEUNBON MIIH MOXKET ObITh HEJJOCTOBEPHOI;

* HCIOJB30BaTh TMPHU BBIMOJTHEHUU Y4YEOHBIX 3aJlaHU HAYYHO--TIOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTO CopepKaHusl, CIIPAaBOUYHbBIE MaTEpHalIbl, pecypchl cetu MHTepHeT,
BJIa/IeTh NMPUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIIUU U3 OJHON
3HAKOBOW CHCTEMBI B APYTYIO;

* co37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHHs, 00001as
UHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COJEPKaHUS, B TOM YHCIIE
NyOJIMYHO TPEACTABIATH PE3YyJIbTaThl MPOEKTHON WIIM HCCIIEOBATEIBCKON NESITebHOCTH,
P STOM TPaMOTHO HCIIOJb30BaTh HW3YUYEHHBIH MOHATUWHBIA ammapatr Kypca (Qu3HKH,
CONPOBOKJATh BBICTYIUICHUE MIPE3EHTALUEH;

* IIpU BBIIIOJHEHUHM YYEOHBIX MPOCKTOB M HCCICAOBAHMM (DPU3NYECKUX MPOIECCOB
pacnpenensiTe OO0S3aHHOCTH B TPYIIE B COOTBETCTBHUU C TIOCTABJICHHBIMHU 3aJadyaMH,
CJIEIUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUU U KOPPEKTUPOBATH €r0, aJI€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JEATEIbHOCTh TPYMINbl, BHICTPAaUBAaTh KOMMYHHKaTHUBHOE
B3aMMOJECTBHE, IPOSBIISASA TOTOBHOCThpa3pemiaTh KOHPIUKTHI.

K koH1y o0yuenus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHEJOJKHBI
OTpakaTb CQOPMHUPOBAHHOCTHh Yy OOYyYaIOUIUXCS YMEHUN: * HUCHOJIb30BaTh IOHSTHUSA:
CUCTEMA OTCYE€Ta, MaTepHalIbHAs TOYKAa, TPACKTOPHS, OTHOCHTEIBHOCTh MEXaHUYECKOTO
ABWKEHUs, naedopmanms (ympyrasi, IUIacTHYECKasi), TPEHHE, IIEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTb U MEPETPY3KH, LEHTP TAKECTH, A0COITIOTHO TBEPAOE TEIO, LIEHTP
TSKECTH TBEPAOro Teaa, PABHOBECHE, MEXAaHMYECKHE KOJeOaHUs M BOJIHBI, 3BYK,
uHOGPa3ByK U YIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBI, LIKalda 3JEKTPOMArHUTHBIX BOJIH,
CBET, 0IM30PYKOCThU JAIbHO30PKOCTh, CEKTPHI HCITYCKAaHUs U TOTJIONIEeHHUs, anbda-, OeTa-
Y TaMMa- U3J1y4eHUs, U30TOIIbI, siAepHas SHEPIreTHKa,

* pa3nuyath SABJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE
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JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUXKEHUE, CBOOOHOE MaJICHUE Tell,
PAaBHOMEpPHOE JIBUKEHUE MO OKPY>KHOCTU, B3aUMOJCHCTBUE TEJ, PEAKTHUBHOE JIBUKEHUE,
KoJie0aTeIbHOE ABMKEHUE (3aTyXaloIIUe U BBIHYXIECHHbBIE KOJIeOaHus ), pe30HAHC, BOJTHOBOE
JBIDKEHHE, OTpPaXXEHHUE 3BYKa, NPSIMOJIMHEHHOE pacHpoCTpaHEHUE, OTPAKEHUE U
MPEJIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTpa)KE€HUE CBETA, Pa3joKeHHE Oenoro cBera B
CIEKTp U  CIIOXKEHHWE CIEKTPaJbHBIX I[IBETOB, JUCIEpPCUS CBETa, €CTECTBEHHAs
PaINOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEMYATOr0 CIEKTpa HU3IYy4YCHHS) MO OMHCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE (PU3HUECKOE
SIBJICHUE;

*  pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBICHUM B OKPYKAIOIIEM
Mupe (B TOM uwuciie (PU3MYECKUE SBJICHUS B MPUPOJC: NMPWIMBHI U OTIWBBI, JBHKCHHE
iaHeT COJHEYHON CUCTEMbl, PEaKTUBHOE JBIKCHHE >KUBBIX OPraHU3MOB, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3E€MJICTPSACEHHE, CEHUCMUYECKHE BOJIHBI, I[yHaMH, 9XO0, IIBETa Tel,
ONTUYECKUE SBJICHUS B MPUPOJE, OMOJIOrMYECKOE ICHCTBUE BUIUMOT0, YIBTPa(roIeToBOro
U PEHTTCHOBCKOT'O HM3Jy4YCHHH, €CTECTBEHHBIM paJMOAKTUBHBIA (DOH, KOCMUYECKUE JIYYH,
PaIMOaKTUBHOE U3JTYUYCHHUE TIPUPOIHBIX MUHEPAJIOB, ACHCTBHE PAIUOAKTUBHBIX U3TYyUECHUN
Ha OpPraHW3M 4YeJjoBeKa), MPU ATOM TNEPEBOJIUTH MPAKTHYECKYIO 3ajady B Y4YeOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3UUECKUX SBICHUN;

* OMNHUCHIBATH M3YYCHHBIC CBOWCTBA Tel H (U3UYECKHUE SBJICHHS, HCIOIb3YS
dbu3ndeckue BENMMYHMHBI (CPeAHSISEI W MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBIDKCHHUH, YCKOpPEHHE, IepeMEIleHUE, IMyTh, YIJoBas CKOPOCTh, CHJIA TPEHUS, CHJIA
YOPYrOCTH, CHJIA TSKECTH, YCKOpPEHHUE CBOOOJHOIO IMAaJICHHs, BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHudeckas padoTa M MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tea,
NOJHATOTO HaJ TMOBEPXHOCTBIO 3€MIIM, IOTEHIHANbHAs HHEPrUsl CXKATOM MPYKUHBI,
KUHETUYECKasi PHEPrusi, MOJHAs MEXaHW4YecKas IHEeprus, Mepuoj M YacToTa KoJieOaHuM,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTEb IPEIIOMIICHHUS
Cpelbl), TpH OMNHCAHUHU TMPABUIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, OOO3HAUYEHUA W CAUHUIBI (PUINYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYMHY C APYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

*  XapaKTepH30BaTh CBOWCTBA Tel, (DU3UUYECKUE SBICHUA M TPOIECCHI, UCIIOIB3YS
3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHUS,

MPUHLHUII CYNEPINO3UIUU CHJI, TMPUHLIHUI OTHOCHUTEIbHOCTH ['anuies, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETIOMIICHUSACBETA, 3aKOHbI
COXpaHEHHMs 3apsiIOBOTO U MACCOBOTO YHMCEN MPHU SANIEPHBIX PEAKIHUAX, NPU STOM JaBaTh
CJIOBECHYIO (DOPMYITHMPOBKY 3aKOHA U 3aMHUCHIBATH €T0 MaTEMaTUYECKOE BhIPAKCHUE;

* OOBSACHATH (PU3UYECKHUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh NPUUMHHO--CIICICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOH Ha 2—3 M3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SBICHUNA, PU3NUECKHUX 3aKOHOBUIIN 3aKOHOMEPHOCTEH;

e pemath pacuéTHbIC 3a7aud (OMHUPAIOIIMECS Ha CUCTeMy W3 2—-3 ypaBHEHUH),
MCIIOJIb3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIONINE (M3UUECKIE BETUIMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 33]]a4U 3aMMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTAIOIIUE
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WU U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJBI, HEOOXOIUMBIC JIS
pEIICHMs, TMPOBOAUTH PAcUYE€Thl M OICHWBATh PEATMCTUYHOCTH IOJTYYEHHOTO 3HAYCHUS
br3UYeCKON BEJIUYUHBIL;

*  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOITH (HU3UIECKUX
METOJIOB, WCITOJIb3YysI OMHMCAHWE HCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEATIONOKECHUE,
OIICHWBATh TMPABUIBHOCTh TOpSJKA TPOBEACHUS HCCICAOBAHUS, JelaTh BBIBOJIEI,
MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHUN U OTIBITOB;

* TPOBOJUTH OIBITHI MO HAOIIOMCHWUIO (U3UYECKUX SBICHUH WU (DU3UICCKUX
CBOWCTB Ten (M3y4YeHHE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXPAHECHHS DHEPTHH,
3aBUCUMOCTH IEepHOJIa KOJICOAHWH MPYKMHHOTO MAasTHHKAa OT MAacChl rpy3a M KECTKOCTH
NPY)KUHBI W HE3aBUCUMOCTh OT aMIUIUTYJbl MajbIX KOJeOaHWH, MPSIMOJUHEHHOE
pacnpoCTpaHCHHE CBETa, pa3lIOKCHHE OCNoro cBeTa B CIEKTP, H3YYCHHE CBOWCTB
MU300paKeHUsT B IUIOCKOM 3€pKaje W CBOWCTB HM300paKeHUs TpeaMera B coOuparomiei
JUH3e, HAOJIFOJICHUE CIUIOMIHBIX M JUHEHYATHIX CIICKTPOB HW3JIYYCHHSI): CaAMOCTOSTEIBHO
coOupaTh YCTaHOBKY M3HU30BITOYHOTO0 HaOopa 000PyA0BaHUS, OMUCHIBATH XOJI OIBITA U €T0
pe3ynbTaThl, HOPMYIUPOBATH BHIBO/IHI,

* MPOBOJUTH NIPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONPEACIIssl CpeIHEee
3HaUCHHWE W3MepseMOi BelWYuHBl ((POKYCHOE PpACCTOSHHUE COOMpAIOIIeH JIMH3BI),
000CHOBBIBAaTh BBIOOP CItoc06a u3MepeHus (M3MEPUTEIHLHOTO MPUOopa);

* TPOBOAUTH  HCCICAOBAaHWUE  3aBUCUMOCTEH  (PU3MYCCKUX  BCIMYHMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBHCHMOCTb ITyTH OT BPEMEHHU

IIPH PaBHOYCKOPCHHOM JIBM)KCHHHM O3 HauyajdbHOW CKOPOCTH, MEpHoJia KoJieOaHWH
MaTEMaTUYECKOTO MAasITHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTja OTPa)KEHHUs CBETa OT yria
najeHuss W yria TMpeJoMJIeHHs OT Yyrjla TNajeHus): IUIaHUPOBaTh HCCIIEIOBAaHUE,
CaMOCTOSITEJIbHO ~ coOMpaTh  YCTaHOBKY, (DUKCHUPOBATh pe3yjbTaThl  IMOJIYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAE TaOnuil W TpaduKoB, NeiaThb BBHIBOABI IO
pe3ysbTaTaM UCCIIEeIOBAHUS;

* TPOBOJAHWTH KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEIUYUH (CPEIHSAS CKOPOCTh U
YCKOpEHHE Tela MPU PABHOYCKOPEHHOM JBW)XKCHHH, YCKOPEHHE CBOOOJHOTO TMaJICHUS,
KECTKOCTh TMPYXHUHBI, KOIPOUIMEHT TPEHHUS CKOJBKCHHUS, MeXaHWuyeckas pabora u
MOIIHOCTh, YaCTOTa M MEPUOJ KOoJeOaHUN MaTeMaTHYEeCKOTO W MPY>KUHHOTO MAasTHUKOB,
ONTHUYECKAsl CUJIa COOMparomield JTUH3bI, PAJUOAKTUBHBIN (DOH): MIAHUPOBATH MU3MEPEHUS,
coOupaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY ¥  BBIMIOJHITH HM3MEPEHHS,  CIEIys
MPEIIOKCHHOW WHCTPYKIIMM, BBIUMCIATh 3HAYCHHE BEJIMYMHBI W aHAJTU3UPOBATH
MOJIYYCHHBIEPE3YIbTAThI C YIETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

e coOmofaTh MpaBuUja TEXHUKH Oe30macHOoCTH Tpu paboTe ¢ J1abopaTOpHBIM
00opyTI0BaHUEM;

* pas3nuyaTh OCHOBHBIC MPU3HAKN M3YYCHHBIX (PM3HMUECKUX MOJIEICH: MaTepraibHas
TOYKa, aOCOMIOTHO TBEPIOE TEJNO, TOYCUYHBIM HMCTOYHWUK CBETA, Jyd, TOHKAas JIMH3A,
TJIaHeTapHas MOJIENbh aTOMa, HYKJIOHHAsT MOJIeNTb aTOMHOTO SJIpa;

*  XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOPON HA WX OMHCAHHS (B TOM YHCIE: CIHIOMETpP, HAaTYUKH TOJOXKCHHUS,
PACCTOSIHHSI U YCKOPEHHUS, PaKeTa, dXOJIOT, OYKH, MEPUCKOI, (poToammapar, ONTHYECKUC
CBETOBOJIBI, CIIEKTPOCKOTI, TO3UMETp, Kamepa

25



Buinibcona), ucnomnb3yst 3HaHUSI O CBOMCTBax (PU3UYECKUX SBJICHUN U HEOOXOJUMbIE
(uznueckre 3aKOHOMEPHOCTH;

* HCHOJB30BATh CXEMbl M CXEMAaTHYHbIE PHUCYHKH U3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB IPU PEIICHUH
y4eOHO-NPAKTUYECKUX 3a/1ay, ONTUYECKHE CXEMbl [JIsl TOCTPOCHHUS H300paKeHH B
IJIOCKOM 3€pKajie U COOMparoIlen JTUH3E;

*  NPUBOAUTH IpUMEPHI (HAXOAUTh WMH(GOPMAIHUIO O IPHUMEpPax) MPaKTHUYECKOTO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUM B TMOBCEIHEBHOM KU3HM [UIsi oOecreyeHus
0e30MacHOCTH MpU 0OpaLIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS
3I0pPOBbsSI M COOJIIOACHUSI HOPM KOJIOTUYECKOT0 MMOBEJEHUS B OKPY’KaIOIIEH cpejie;

*  OCYILECTBIIATh NOMUCK HH(pOpManuu (uszmyeckoro cojiepxxkanusa B HMHrepHere,
CaMOCTOSITETIbHO  (POPMYJIHMPYST TOUCKOBBIM 3ampoc, HAXOAUTh MYTH ONpeaeIeHUsS
JIOCTOBEPHOCTH  TOJIydeHHOW MHGOpMAIIMM Ha OCHOBE HMEIOIIMXCA 3HAHUU U
JOTIOTHUTENbHBIX HCTOYHUKOB;

* UCIOJIb30BaTh IMPU BBINOJIHEHUM YYE€OHBIX 3aJlaHU  HAYYHO-TIOMYJISPHYIO
JIUTEepaTypy (PU3NYECKOro copepx aHusl, ClipaBOUHbIE MaTepHUalibl, pecypchl cetu MHTepHer,
BJa/J€Th NMPUEMAaMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuss WHGOPMAIIUU U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO;

* co3daBaTh COOCTBEHHBbIE TNHCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMK M3 HECKOJIIbKUX HMCTOYHHUKOB (PU3MYECKOTO COJEpKaHHs, IYOJIHMYHO
NPEJICTABISATh PE3yJIbTaThl MPOEKTHON WIIM MCCIEOBATEIbCKON JEATEIbHOCTH, MPU I3TOM
IPaMOTHO WCIIOJIb30BaTh U3YUYECHHBIA MOHATUIHBIN ammapaT u3y4yaeMoropasaeia GU3nuku u
COMPOBOXKJIaTh BBICTYIUICHHE TIpe3eHTalued ¢ y4€ToM OCOOCHHOCTEH ayAuTOPUU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HanmeHnoBaHue pa3iesioB U TeM KoanuecTBo yacoB DJIeKTPOHHBbIE
n/n NPOrpamMMbl (uu¢posrbie)
Bcero KonTpoJsbn IIpakTHyeck oOpa3oBaTe/ibHbIe
ble padoThl ue padoTbl pecypesi
Pa3nen 1. ®du3uka u eé posib B NO3HAHUM OKPYKAIOLIET0 MUPA
11 dusnka - HayKa 0 IPHUPOJIEC 2 0 0 bubnuorexa [JOK
https://m.edso0.ru/7f416194
1.2 duznyecKkue BeIMYNHBI 2 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBIN METO/1 MO3HAHMS 2 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nen 2. IlepBoHayanbHbIe CBEeHUS O CTPOEHUH BellleCTBA
2.1 Crpoenue BemecTsa 1 0 0 bubnuorexa [IOK

https://m.edsoo.ru/7f416194
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2.2 JIBU>KEHUE U B3aUMO/ICHCTBUE 2 bubnuorexa [JOK
YacTHUIl BEUIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEIIECTBA 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pazueny 5)
Paznen 3. /IBu:keHne U B3aUMOeiiCTBHE TeJl
3.1 MexaHn4ecKOe IBIKCHUE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2 Wueprus, Mmacca, IIOTHOCTh 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 Cwuna. Bune! cun 14 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KHIKOCTEl U ra30B
4.1 Hasnenue. [lepenava nasnenus 3 bubnuoreka [IOK

TBépﬂLIMI/I TCJIaMH, XXUAKOCTAMU U
razamMu

https://m.edsoo.ru/7f416194
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4.2 JlaBnenue KuaKoCTH 5 0 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMOChepHOE TaBIcHHE 6 0 bubnmoreka [JOK
https://m.edsoo0.ru/7f416194
4.4 JleticTBrE KUJIKOCTH W Ta3a Ha 7 3 bubmmoreka [IOK
MOTPYKEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro mo pazmeny 21
Pa3znen 5. PaGora 1 MOIIHOCTDH. DHEpPrus
5.1 PaGora 1 MOImIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHudeckas SHEPTHs 4 1 bubnunoreka [JOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 12
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8 KJIACC

Ne ni/m HaumeHnoBaHue pa3aesioB U TeM KoauyecTBo yacoB DJIeKTPOHHBbIE
NPOrpamMmbl Bcero Kontpoasn IIpakTHYeck (undponbie)
bie padoThI ue padoThbl o0pa3oBaTebHbIC
pecypchbl
Paznen 1. TensoBble siBJIeHUsI
1.1 CtpoeHnue u CBOMCTBA BEIIECTBA 7 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsie mpoLecchl 21 1 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DjiekTpuYecKue U MATHUTHDIE SIBJIEHUS
2.1 DNeKTpUYEeCKUe 3apsiibl. 3apsyKEHHbIE 7 0 1 bubnunoreka [JOK
TeJla M UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSAHHBIN TEKTPUUECKUI TOK 20 1 7 bubnuoreka [IOK

https://m.edsoo.ru/7f4181ce
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2.3 MarHuTHbIC SBJICHUS 6 1 15 bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHast UHAYKIUS 4 0 0 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Wroro mo paznmeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
9 KJIACC
Ne i/t HaumeHnoBaHue pa3iejioB U TeM KouanyecrBo yacos DJIeKTPOHHbIE
NMPOrpamMmmbl (undgposbie)
Bceero KonTpoabu IIpakTHyeck o0pazoBaTebHbIe
ble padoThI ue padoTbl pecypcsl
Pa3pnen 1. Mexanu4yeckue siBJIeHUS
1.1 MexaHndeckoe IBMKEHUE U CIIOCOObI 10 0 1 bu6mmoreka [JOK

€ro OoInucCaHusA

https://m.edsoo.ru/7f41a4a6
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1.2 B3aumonerictBue Ten 20 1 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 0.5 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Uroro mo paznmeny 40
Pa3nen 2. Mexannyeckue KoJe0aHUSA U BOJIHBI
2.1 MexaHndeckre KoyeOanms 7 0 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKkne BOJTHBI. 3BYK 8 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJ1€ M JIEKTPOMATHUTHbIE BOJTHbBI
3.1 DIIEKTPOMAarHuTHOE MOJIe U 6 0 bubnnoreka [JOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA
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4.1 3aKoHBI PACIPOCTPAHEHUS CBETA 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6enoro cBeta B CIICKTP 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 15
Pa3nen 5. KBanToBbIC SIBJICHUA
5.1 Hcnyckanue 1 MoTJIONICHUE CBETAa aTOMOM 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aTOMHOTO sijipa 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pazgen 6. [loBTOpUTEIbHO-00001Ia0IIMI MOYJIb
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6.1 [ToBTOpEeHue n 0600IICHNE 9 0 2 bubnmoreka [JOK
coJiepkanus Kypca Gpusnuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Wtoro mo paznmeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4.5 24
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