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INOACHUTEJIBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA «®U3UKA»

[IporpamMa 1o (¢u3MKe Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs COCTaBJIeHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUH K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTo
npeaMera «Pusnkay.

Conmepxanue  nporpaMMbl 10 (U3UMKE  HalpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOMIMXCSI M OpraHu3alui0 HM3y4YeHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMMe mo (u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4YEOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO k 1IaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHble  CBS3HU
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUA.

[Iporpamma 1o ¢u3MKE yCTaHABIMBACT pacHperesieHHe ydeOHOro MaTepualia 1o Tojam
oOyueHust (1o Kjaccam), HpeayaraeT IPUMEPHYIO IIOCIEJOBAaTEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYK0 Ha JIOTUKE pa3BUTHsA IPEAMETHOTO COJEp)KaHUSA U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma no usmke pazpaboraHa ¢ HENbIO OKa3aHUS METOAMYECKON TTOMOII YUHTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.

dusmka sABIAETCS CUCTEMOOOPA3yIOLUM JUIsl €CTECTBEHHO-HAYUYHbBIX YUE€OHbIX ITPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueH M (U3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosee siCHble 00pa3lbl NPUMEHEHHs HAy4HOro MeToja
IO3HAHUS, TO €CTh CI10C00a NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OpHa W3 TIIAaBHBIX 3371a4 (U3UYECKOro 00pa30BaHUS B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HWHTEpeca K Hayke Yy
00y4aromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE MPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

® Hay4yHO OOBSCHSATH SIBJICHUS;

® OIIEHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCII€0OBAHNUS;

® HHTEPIPETUPOBATh JaHHBIE M HCIIOJIb30BATh HAy4yHbIE J0KA3aTENbCTBA JJISI MOIYYCHHS
BBIBOJIOB.

HEJIN U3YYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKW»

[lenn usyueHus (UMK HAa YpOBHE OCHOBHOTO OOILEro 0Opa3oBaHUs OMNPEICIICHbI B
Konuenmuu npenogasanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00I111€00pa30BaTEeNIbHbIE MPOTPaMMBI,
yTBep)kAEHHON pemenneM Komernn MunncrepctBa npocsenieHus: Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

e MpHOOpETeHHE UHTEpECa U CTPEMIICHHUS 00YUaIOIUXCsl K HAYYHOMY U3yUEHHIO TPUPOIBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TPEACTABICHMH O HAyyHOM MeEToJe TO3HaHus U  (opMupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOILIUM SIBJICHUSM;

e (opMupoBaHHE HAayYHOI'O MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4YE€HHUs OCHOB CTPOCHHS
MaTepuy U pyHJaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUA O poyid (UBMKU JUIS Pa3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA;



e pa3BUTHE TIPEACTABICHHH O BO3MOXHBIX cdepax Oyaymieii mpodeccnoHaaIbHOM
JESITEIbHOCTH, CBS3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHeleMy oOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:

e npuoOpeTeHre 3HAHUI O AUCKPETHOM CTPOCHHUH BELIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
3JEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e nnpuoOpeTeHHe yMEHHMH ONUChIBATH U  OOBACHATH  (U3UYECKUE  SBJICHHUS C
WCIIO0JIb30BAHUEM I1OJYyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEUICHUs MPOCTEHIIMX pacuyE€THBIX 3aJad C HCIOJIb30BAHUEM
(bu3nyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

®  pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBJICHHUS U BBIMOIHATH OIBITHI, Ja0OpaTOPHbIE
paboThl U JKCHEPUMEHTAIbHbIE KCCIEAOBAHUSA C HCIOIb30BAHHEM H3MEPUTEIbHbBIX
puOOpoB;

e ocBocHHE NPUEMOB paboThl ¢ WHpOpManuend (QHU3UUECKOro COACpKAHUSA, BKIIOUYAS
WHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (H3MKH, aHaiu3 M KPUTUYECKOE
OLIEHUBaHHE MHPOPMALINH;

®  3HAKOMCTBO cO cdepamu MpodhecCHOHATBEHON NesTeNbHOCTH, CBA3aHHBIMU ¢ (PU3UKOMN, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

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

Ha wm3yuenue ¢usuku (0a30BBI YPOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS
otBoautcs 204 yaca: B 7 kitacce — 68 yacoB (2 yaca B He/ieno), B 8 kiacce — 68 yacoB (2 yaca B
Heqeno), B 9 kitacce — 68 yacoB (2 4aca B HEZIENIO).

[Tpennaraemslii B mporpaMmMe mo (pusuke nepedeHb J1adopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYHUTENb AeJacT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3HKe.
COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOILEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npuponabl. PU3NYECKUE SBICHUS: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue NpudOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CUCTeMa €IMHHII.
Kak ¢usmka u apyrue ectecTBeHHbIe HAyKM M3Yy4aloT MpHpoy. EcTecTBeHHO-HAy4HBIH METO[
MO3HAHUsA: HAOJIOJIeHNE, TIOCTAHOBKAa HAyYHOI'O BOMPOCA, BBIIBUKEHHUE TMIIOTE3, SKCIEPUMEHT
10 TPOBEPKE TMIIOTE3, 0OBICHEHHE HAa0M0JaeMoro sBjieHus. Onucanue GU3NYecKux sSBJICHUN ¢
ITOMOIIBIO MOJIEIIEH.

Jemoncmpayuuu onvimol:
1. MeX&HI/I'-IeCKI/Ie, TCIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHUA.
2. ®usnueckue TpUOOPHI U TPOIEAypa MPSAMBIX H3MEPEHUU aHAIOTOBBIM U IU(GPOBHIM
npudopom.
3. H3Mmepenue Temmeparypbl TpH TOMOIIM KHJIKOCTHOTO TEepMOMETpa M JaTyuKa
TEMIIEPATYPHI.
4. TlpoBeneHue WUCCIEIOBaHMS MO MPOBEPKE THUIIOTE3bl: JANBHOCTh TMONETA IIApUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Jlabopamopuvie pabomeor.



1. OmnpeneneHue 1EHBI ICICHUS KB ©3MEPUTEIBHOTO MPUOOpa.
Cpeocmea I]O «Touxa pocmay:
Komnnexm o60opyoosanus 0nsa IKcnepuMeHmoe no MexaHuke.
Komnnexm o6opyoosanus 0na IKCnepuMeHmos no MoieKyiapHoll gpusuxe.
Komnnexm o6opyoosanus 0 nabopamopusix pabom u yueHu4ecKux onvimoe (Ha oaze
Komnaexkmoe ons OI'9)

Paznen 2. [lepBoHavaibHbIe CBeleHUs 0 CTPOEHHH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITH, J10Ka3bIBAIOIINE
JINCKPETHOE CTPOCHUE BEMIECTBA.

JBmwxenue dvactuil BemiecTBa. CBsi3b CKOPOCTH JBMXKCHHUS YacTHI[ C TEeMIEpaTypoOu.
bpoynoBckoe nBumxkeHue, auddys3us. BzauMopelicTBUe 4YaCTHIl BEIIECTBA: MPUTSDKCHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHUSI ~ BEILIECTBA: CTPOCHHME Ta30B, KUJIKOCTEH M  TBEPIBIX
(kpucTamnnyeckux) Teia. B3auMocCBs3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJISIpHBIM cTpoeHHueM. OcOOEHHOCTH arperaTHBIX COCTOSHUHN
BOJIBI.

Jlemoncmpayuu v ONBITHL:

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmopenue nuddysun.

3. Habmronenue sBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM I OTTAIKUBAHUEM YaCTHIT

BEIIECTBA.

4. OnpIThI 10 HAOJFOACHHUIO TEIJIOBOTO PACITUPEHHS T'a30B.

5. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKSHHUS.

Jlabopamopmuwvie padomot.

1. Onpenenenue pa3MepoB MaJbIX TEIL.

2. OrueHka TuaMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHUEM (QoTorpaduii).

Cpeocmea I]O «Touxa pocmay:
Komnnexm o6opyoosanus 01 IKChepUMEHMO8 O MOJIEKYAAPHOU hu3ukKe.

Komnnexkm oo6opyoosanusn 0nsa nadopamopuslx padbom u yueHU4UecKUx onvimoe (na oasze
Komniekmog 0asa OI'3)

Paznen 3. /IBuikeHue U B3aUMOIeiiCTBHE TeJl.

Mexannyeckoe IBMKEHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBHkKEHHE. (CKOpOCTb.
Cpenssist cKOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHUM. Pacd€T myTH U BpeMEHU IBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpPIUU. B3aummonelcTBHE TeNl Kak NpUYMHA W3MEHEHUS
CKOPOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemecTBa. CBA3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Ten. Cuna ymnpyroctd M 3akoH ['yka.
N3mepeHne cuibl C NMOMOIIBIO JUHAMoMeTpa. SIBJlIeHHMe TATOTeHHsI W cuia Tsokectn. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHue Cuil, HapaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuuu onvimol:

Habmroienne MexaHu4eckoro JBUKEHHs Teja.

H3mepenne CKOpOoCTH IPSIMOJIMHEWHOTO IBUKEHHUS.
HabmioneHue siBieHust MHEPLUU.

Habmroienue n3MeHeHus: CKOpocTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TE.

© 0k ownh

CrnoxxeHnne CHJI, HAITPAaBJICHHBIX I1O OJHOM HpHMOﬁ.



Jlabopamopmnwvie padomot.

1. W3mepenue maccel Tena.

2. Wzmepenue o0béma Tena

3. OmpeneneHue MIOTHOCTH TBEPOTO Tea.

4. W3ydeHue 3aBUCUMOCTH pacTsDKeHHs (Jegopmanuu) NpYKUHBl OT IPHIIOKEHHON

CHUJIBL.
5. TI'pamyupoBaHu€e NPYKUHBI U U3MEPEHUE CUJT IMHAMOMETPOM
6. M3ydeHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHMS OT CHJIbI JIaBJIECHUS M XapakTepa

COIIPHUKACAOMIUXCs HOBerHOCTCﬁ

Cpeocmea 11O «Touka pocmay:
Komnnekm o6opyooseanusn 011 ucciedo08anus 3a8UCUMOCHU CKOPOCMU U RYMU Om

6pemMeHU npu PaeHOYCKOPEHHOM O8UMHCEHUU.

Komnnexkm o6opyoosanus 0na nabopamopHsix pabom u yueHu4ecKux onvimos (na oasze
Komniekmos o OI'3)

Pa3nes 4. /laBiieHne TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUCHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béMma, Temnepatypsl. [lepenaua napnenus TBEPABIMU TEAMU, KUAKOCTIMU
n razamu. 3akoH Ilackansg. IlneBMaTHueckue MailvHBL. 3aBUCUMOCTH JaBJICHUA XHUIKOCTU OT
nryounbl.  [mapocratudeckmii  mapamgokc. CooOmaromuecss cocyabl.  [mapaBiwueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYLIHON
obooukn 3emymm. Onwit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EepHOr0 JNaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. I[lpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJ0. BeITankuBarorias (apXxumMei0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxorniaBanue.

Jlemoncmpayuuu onvimol:
3aBUCHUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaya naBieHUs )KUAKOCTHIO M Ta30M.

Coo01aronirecs: CoCy/Isbl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTrpYKEHHOM dYacTH Tena Hu

ok ownhE

IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHON KUAKOCTH.

YcenoBue 1ulaBaHUsA TeEN: IUIABAHWE WIM IIOTPYXKEHUE Tl B 3aBUCUMOCTH OT

COOTHOUICHUS IJIOTHOCTEN TEJA U KUIKOCTH.

9. OnbITHI, AEMOHCTPHPYIOIINE 3aBUCHMOCTD BBITAIKWBAIONICH CHIIBI, EHCTBYIOMIEH Ha
TEJO B KUJIKOCTH, OT 00BbEMA MOTrpyKEHHOM B KUAKOCTb YacTU Tesla U OT IJIOTHOCTH

& N

KUJIKOCTH.

Jlabopamopuvie pabomuol

1. HccrnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPYKEHHOU B KUIKOCTH
YacTH TeJa.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TeNO, MOTPYKEHHOE B
KUJIKOCTb.

3. BbIsICHEHHE YCIIOBHI IIaBAaHUS Tella B )KHJIKOCTH.

Cpeocmea 11O «Touka pocmay:

Komnnexm obopyooeanus 0 usyuenus 0aeieHus 2azd..



Komnnexkm ob6opyooeanus 014 IKChepumMeHmos no MoJ1eKyIApHoul gu3uxe.
Komnnexm obopyoosanusn 01a n1adopamoprvix padom u yueHuueckux onvimoe (Ha oaze
Komnaexkmog 01a OI'9)

Pa3nes 5. PaGora m MOIIHOCTB. JHeprus.

Mexanunueckasi padota. MOIIHOCTb.

[IpocTtble MexaHM3MbI: pblYar, OJIOK, HakKJIOHHas IJIOCKOCTb. [IpaBuiio paBHOBecHs
pbluara. IlpumeHeHne npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTbix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYroi. 3aKOH COXPaHEHUs DHEPIUH B MEXaHUKE.

Jemoncmpayuu u onvimot:

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

2. VI3yueHne 3aKkoHa COXpaHEHHSI MEXaHUYECKON SHEPTUH.

Jlabopamopnwvie pabomot.

1. HccnenoBanue ycioBHI paBHOBECHS pblyara.

2. Uzmepenue KI1J] HaKIOHHO# MIOCKOCTH.

Cpeocmea 11O «Touka pocmay:

Komnnexkm ob6opyooeanusn 014 IKCnepumeHmos no MexaHuke.

Komnnexm obopyoosanus ona 1a00pamopHvix padom u yueHu4eckux onvimoe (Ha oasze
Komniekmos 0asa OI'3)

8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJeKyd. ONBITEl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSHUI BemecTBa. Kpucramnmuyeckue u
amop¢usbie Tena. OObsCHEHNE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TeNl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CMauMBaHWE M KanWUISIpHbIE sBIEHUsA. TermioBoe
pacuImpeHue u cxxartue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YacCTHIIL.
Buytpennsas osHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepeaadya Hu
coBeplieHre paboThl. Buasl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYECHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBEp/IeBaHHE KPUCTATTMYECKUX
BElIeCTB. YAenbHas Teryora miaBieHus. [lapooOpasoBanue u koHaeHcauwus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHsS. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuammner padotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3aLIUTa OKPYkKaIOLIEeH Cpeibl.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Jemoncmpayuuu onvimol:

1. HaOGmronenue OpOyHOBCKOTO JABHKEHHSL.

2. HaGmronenue nuddysun.

3. HaOmroneHwue sBIIeHU CMauMBaHUS U KalTWJUTAPHBIX SIBJICHUM.



4. HalOnrogeHue TETIoBOro paciiupeHusl Tell.

5. H3meHeHwue naBieHMs ra3a Ipu U3MEHEHUH 00BEMA M HarpEeBaHUU WIIH OXJIQXKICHUH.

6. IlpaBuia u3MepeHUs TEMIEPATYPHI.

7. Buasl Temnonepeaayu.

8. OxuaxxaeHue npu COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBeplIeHUN PaOOThI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre nocTOsSTHCTBA TeMITEpaTypbl IPHU IIJIaBJICHUU.

13. Monenu TeIIoBBIX IBUTATEIICH.

14. OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSXKEHUS.

15. OmbITHI O BBIPALTUBAHUIO KPUCTAIIIIOB MOBAPEHHOM COJIM UJTH caxapa.

16. OnbIThI IO HAOJIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.

17. Onpenenenue gaBiaeHUs BO3lyXa B 0ajUIOHE HITPHIIA.

18. OnbITH, AEMOHCTPHUPYIONINE 3aBUCHMOCTH JaBJICHUS BO3AyXa OT €ro o0béma u

HarpeBaHUs WIN OXJIAKICHUS.

Jlabopamopnuvie pabomot.

1. HccnenoBanue siBJIIeHHs TETNIOOOMEHA NMPU CMEUTUBAHUM XOJIOAHOW U ropsiueii BOBI.

2. OmnpezneneHue yIeIbHON TETNIOEMKOCTH BEIIECTBA.

3. Omnpenenenne OTHOCUTENHHOM BIAXKHOCTH BO3AyXa

Cpeocmea 11O «Touka pocmay:

Komnnexm 06opyoosanus 011 uzyuenusn 0agienus 2asa.

Komnnexm 060opyoosanus 011 IKCnepumMenmo8 no MojaeKyaapHoil gpusuxe.

Komnnexm obopyoosanus onsa 1a60pamopHuvix padom u yueHuueckux onvimoe (Ha oasze
Komnaekmos o OI'3)

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumojnelicTBre 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIJIBI B3aUMOJEUCTBUS 3apsSKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH ).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprudeckoro mojst. [IpuHmmn cyneprno3uiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DNEeKTPUUECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOTO ToKa. McTOouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO0 TOKa (TEIMJIOBOE, XUMHUYECKOe, MAarHUTHOE).
DNIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass nenb. Cuima Toka. OieKTpuueckoe HampspbkeHne. ConpoTHBIEHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUYECKOro Toka. 3akoH Jlxkoyns—JIeHa. DnekTpudeckue enu
Y TTOTPeOUTEIH IIEKTPpUUIECKON YHEprun B ObITy. KOpoTKoe 3aMbIkaHue.

[TocrosiHHbIe MarHuThl. B3amMoAeicTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE TIOJIE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s1 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noie
ANEKTPUUECKOT0 ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKe. [[eficTBUe MarHUTHOTO MOJIst
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUTarelb TOCTOSHHOTO ToKa. lcmonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuMH. IlpaBuno  JleHma.
OnekrporerHepatop. CrocoObl TOMYyYEHUS DIIEKTPUYECKOW SHEPruu. DIEKTPOCTAHIIMK Ha
BOSOGHOBHHGMBIX HCTOYHHKAX SHCPTHUHU.

ﬂemoncmpauuuu Onblmol.
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DJIeKTpHU3aus Tell.

JIBa pona aNeKTpUUYECKUX 3apsA/I0B U B3aUMOJECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKask MHIYKIUA.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHHKH MOCTOSTHHOT'O TOKA.

JlelicTBUA SJIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. "a30BbIii pa3psm.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mMepeHne 31eKTpUYECKOro HalpsXKEHUsI BOJIbTMETPOM.

. Peoctat u mara3uH cCOnpOTHBIICHUM.

. BzaumopencTere noCTOSSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTa.

. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JleficTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccrnenoBanue sABiI€HUS 3IEKTPOMAarHUTHON MHTYKIIUH.

. Onbrter @apagest.

. 3aBUCUMOCTb HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMSI.
25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnwvie pabomot.

1.
2.
3.

5.
6.
7.

W3mepeHue U peryJinpoBaHHUe CUIIbI TOKA.

N3mepenne u peryampoBaHue HapsHKEHUS.

3aBUCHUMOCTD DJIEKTPUYECKOTO COMPOTHBIIEHUS IIPOBOJHUKA OT €ro JUIMHBI, ILIOMAIN
MOTIEPEYHOI0 CEUEHUs U MaTepuala

[IpoBepka mpaBuiia CIOXKEHHS HANPSOHKEHUM IMPH MOCIEI0BAaTEIIbHOM COEIUHEHUH
JIByX PE3UCTOPOB.

[IpoBepka mpaBuiia 7151 CUIIbI TOKA MTPH NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenne pabOThl U MOLTHOCTHU AJIEKTPUUYECKOTO TOKA, BBIJENIIEMOI Ha PE3UCTOPE.
W3ydeHue neiicTBUsI MArHUTHOTO MOJIS HA IIPOBOJIHUK C TOKOM.

Cpeocmea 11O «Touka pocmay:

Komnnexm obopyoosanus 0na uzyuenus IneKmpudecKux aejieHuil.

Komnnexm obopyoosanusn «I1eKmpoOuHaAMuKa u MazHemusm .

Komnnexm obopyoosanun 0na 1a60pamopHuvix padom u yueHuu4eckux onvimoe (Ha oasze

Komniekmos o1 OI'3)

9 KJIACC
Pasznen 8. Mexanunueckue siBJICHHA.



Mexannueckoe nBuxeHue. MarepuanbHas Touka. CuctemMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOIro JBWKEHHS. PaBHOMepHOe mnpsMoiMHENHOE JBHXeHue. HepaBHOMepHOE
npsiMOJIMHEeHOe JiBHkeHHe. CpelHsisi U MrHOBEHHAss CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe majgeHue. OmbIThI
lanunes.

PaBHOMEpHOE NBIKEHUE MO OKpYyKHOCTH. llepnon m wactora oOpamieHus. JluHeiHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpEeMUTEIBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akon Hetorona. [lpunumn
CyIIEPIIO3UIIMU CHUJL.

Cuwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHUSI CKOJIBKEHMUS, CHJIa TPEHHS
MIOKOS1, APYTHE BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TaJIeHUS.
Hewxenue mmanet Bokpyr Comuna. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
MEPErpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec tena. M3meHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckass paboTa U MomHOCTb. PaboTa cun Tskect, ynpyroctd, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jlemoncmpayuuu onvimot.

1. HabGmroneHue MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.

2. CpaBHEHHE TIyTeH W TPACKTOPUU IBMKCHHS OJHOTO M TOTO K€ TEa OTHOCUTEIIBHO
pa3HBIX TEJ OTCUYETA.

N3MepeHnne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

HabGmronenue nrkeHus Tea mo OKpy>KHOCTH.

HabGmronenrne MexaHuuecKuX SIBJICHHUM, MPOUCXOANIUX B cucTeMe oTcuéTa « Tenmexkarn
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npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTBH YCKOPEHUS Teja OT Macchl Tejla U AeHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tena Ipu YCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEIl.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aMMOJCHCTBHH.

13. CoxpaHeHue UMITyJIbCa TP a0COITFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHU4EeCKON 3HEPTHH MTPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopmnwvie padomot.

1. Omnpenenenue ycKOpeHHs Tejla NPH PABHOYCKOPEHHOM JIBWXKEHMH I10 HAKJIOHHOU
IJIOCKOCTH.

2. OmnpeneneHne KECTKOCTH MPYKUHBL.

3. Ompenenenne k03P PUITUCHTA TPSHHUS CKOTHKCHUS.



4. Ompenenenue pabOThl CHJIBI TPEHUS TP PABHOMEPHOM JBMKEHMHM Tella IO
TOPU30HTAJILHOM TOBEPXHOCTH.

Cpeocmea 11O «Touka pocmay:

Komnnexkm ob6opyooeanusn 011 IKChepumeHmos no Mexanuke.

Komnnexkm o6opyooeanus 01s 1a00pamopHulx padbom u yyeHudeckux onvtmos (na oaze
Komnaexkmog 013 OI'3)

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIMTyna. MaremMatud4ecKuil M NpPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarmue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MexaHM4eCKUX BOJIH. [IposionbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Jlemoncmpayuuu onvimol:

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

PacnipocTpanenue npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJICIH).

Habumronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKycTUYECKHIl pe3oHaHC.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepHofa KojeOaHUW MPY>KUHHOTO

MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

Jlabopamopnuvie pabomot.

1. HUccnenoBanue 3aBUCUMOCTH YacTOThl U MEpHOJa KOJIeOaHUI MMOABEIIEHHOTO K HUTHU
rpy3a OT JUIMHBI HUTH.

Cpeocmea 1O «Touka pocman:

Komnnexm odopyooeanusn 014 uzyuenusn KoiedoamenbHbvixX npoueccoe.

Komnnexm 0dopyoosanus 011 uzyuenusn 3aK0Ha 0BUIHCEHUA HUMAHO20 MAAMHUKA.

Komnnexm obopyoosanusn onsa 1a60pamopHvix padom u yueHu4eckux onvimoe (Ha oasze

NoabwdE

Komnaekmog 01a OI'9)

Paznen 10. DneKkTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIKkasa 3eKTpoMarHuTHIX BOJH. Mcronb30BaHuEe 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa IEKTPOMATHUTHBIX BOJH.

2. BomHOBBIE CBOWCTBA CBETA.

Pazgen 11. CBeToBbIE sIBJICHUS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOE pacnpoCTpaHEHHE CBETa.
3armenusi Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.

IIpenomnenue cBera. 3aKoH NMpeIoMIIeHHs cBeTa. [lonHOe BHYTpeHHEE OTpakKeHHUE CBETA.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITHYECKUXCBETOBOIAX.

Jlunza. Xox nyueit B nuH3e. OmnrTuueckass cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.



Paznoxenue 6emoro cBera B criekTp. OnbIThl HhtoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus ceera.
Jemoncmpayuu.u onvimol:

1. TIpsmonuHeitHOE pacpocTpaHEeHHE CBETA.

2. OrpaxeHue cBerTa.

3. TMomyuenue n3o0pakeHUI B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. IlpenomneHue cBera.

5. Onruyeckuili CBETOBO/I.

6. Xox mydel B cOOMpArOIICH JIMH3E.

7. Xop myuel B pacceuBarollel JIMH3E.

8. Tlomyuenue n300pa>keHMIA C TTOMOLIBIO JTUH3.

9. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.

13. OnbITHI O pPa3nOKEHHIO OEI0r0 CBETa B CIIEKTP.

14. OnpITel IO BOCHPUSITHUIO 1IBETa MPEIMETOB MPU WX HAOIIOJACHUU 4Yepe3 IIBETOBBIC

(UIBTPBIL.

Jlabopamopnwvie pabomot.

1. Ompenenennie POKyCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

Cpeocmea 11O «Touka pocmay:

Komnnexm 060opyoosanus 014 IKcnepumenmos no onmuxke.

Komnnexm obopyoosanus ona 1a60pamopHuvix padom u yueHuu4eckux onvimoe (Ha oasze
Komnaekmos o OI'3)

Pa3nen 12. KBanToBble fiBJIeHUs.

Omneitel Pesepdopaa u mnanetapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aToMOM. KBaHThI. JIMHEUaThle CIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO spa.
Hyxnonnas wmonens aromHoro sigapa. M3otomsl. PaamoaktuBHble mpeBpamieHus. llepuon
noJiypacmnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHbIX szep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuuu onvimoi:

CrieKTpbl U3JIy4Y€HHUS U TOTJIOMICHHUS.

CrnieKTphl pa3aMyYHbIX Ta30B.

CnexTp BoaOpo/a.

Habmionenue Tpexo B kamepe Busbcona.

Pabora cuérurka HOHU3UPYIOMIMX U3TYUEHHI.

Peructparust u3mydeHus: IpUpPOTHBIX MUHEPAJIOB U TTPOTYKTOB.

IToBTOpHTENBLHO-00001IIAKOLINIT MOLYIb.

[ToBTOpUTENBEHO--0000IAIONMIT  MOAYNMh TpeAHA3HAYEeH JUIS CHUCTeMaTH3alud U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA IEATEIbHOCTH, MPUOOPETEHHOTO TPU U3YyUEHUHN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqaroUMXCsl, BHIOPABIIUX ITOT Y4eOHBIN MpeaMeET.
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[Ipy wu3ydyeHMM JAHHOTO MOZYJIS PEATU3YIOTCI M CHUCTEMAaTU3HPYIOTCS  BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOecreuMBaeTcss JOCTHXKEHHE TNPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HhOpMUpPYETCs €CTECTBEHHOHAy4YHAs
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIICIOBAHMS SIBICHHUH IPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSCHATh (PU3UUECKUE SIBICHHS, NPUMEHSS IOJIyYeHHbIE 3HAHHUA,
peuiars 3aa4M, B TOM 4HUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.

[IpuHIMIINAIBHO NeATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YyYaroLUeCs BBIMOIHSIOT 3aJJaHHs, B KOTOPBIX UM IIPE1araercs:

Ha OCHOBE I10JIyY€HHbIX 3HAHUN Paclio3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’Karoler MPUPOAE U NOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/bI MUCCIENOBaHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYECHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4Hble OCHOBBI HamOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, IMPAaKTHYECKOrO0 HCIIOIb30BAHMS PA3JIMYHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa IIPEBPALLICHUS U COXPAHEHHsI BCEX U3BECTHBIX BU0B JHEPIUH.
IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI
W3ydyenue Qu3MKUM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HaIpaBICHO Ha
JOCTHKEHHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB €
ucnoavzoeanuem ooopyoosanus uenmpa "'Touka pocma" .
B pesynbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00Imero ooOpa3oBaHus y

oOyuaromerocst OyayT c(hopMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

® [IpOsIBJIICHHWE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOM (U3NYECKOU
HayKU;

® [ICHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXKJIEHWU OOIIECTBEHHO3HAYMMBIXU ITHUYECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

®  OCO3HAHME BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JAESITEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

® BOCHPHITHE SCTETHUYECKUX KayecTB (PU3NYECKOM HayKu: €€ TapMOHMYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 O3HAHMA:

® O0CO3HaHHWE IIEHHOCTH (HM3MUECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIONIEH KYIbTYpHI;
pa3BUTHE HAYYHOM TF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENLHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI 1 IMOLMOHAIBLHOI0 0J1AT0NOJy U

® 0CO3HaHHe LEHHOCTU 0e30macHoro o0pasza *KU3HU B COBPEMEHHOM TE€XHOJIOTMYECKOM MHpE,
BaYKHOCTH IpaBMJI 0€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA A0POrax, ¢ JIEKTPUUYECKUM U
TETUTOBBIM 000pYI0OBaHUEM B JJOMAIIIHUX yCJIOBHSIX;

e chopmupoBaHHOCTH HaBBIKA pedIEKCHH, TPU3HAHUE CBOETO MpaBa HAa OMMOKY U TAKOTO e
IpaBa y Apyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:



aKTUBHOE y4YacTHE B PEIICHWH NPAKTHUYECKUX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3ali, TOpoJaa, Kpas) TEXHOJIOTMYECKOH ¥ COIMAalIbHON HANpaBJICHHOCTH,
TpeOYIOMMX B TOM YHCIIE U PU3NICCKUX 3HAHUN;

MHTEPEC K MPAKTUICCKOMY H3yUEHUIO IPO(heCcCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS:

OpUEHTAIMsI Ha TNpUMEHEHUEe (PHU3MYECKNX 3HAHUU [UIS pelIeHus 3agad B o0yacTu
Oprxcalomeﬁ CpCabl, IUIAHUPOBAHHUA IMOCTYIIKOB M OLCHKH HX BO3MOKHBIX HOCJIGIICTBI/If/’I
JUISL OKPY KAIOLLEH Cpeibl;

OCO3HaHUe T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

8) ajanTanuu K U3MEHSIOIIUMCS YCJIOBUAM COIMAJIBHON U IPUPOIHON Cpeabl:

MOTPEOHOCTh BO B3aMMOJCHCTBHM TIPU  BBIIOJHECHUM HCCIICJOBAHHA M  IPOCKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATCIIbHOCTD;
noTpeOHOCT, B (POPMUPOBAHMHM HOBBIX 3HaHHW, B TOM 4HCIEe (QOPMYJIMPOBaTH WJICH,
MOHSTHS, TUIIOTE3bI O (PU3HMYECKUX OOBEKTAaX U SIBICHHSIX;

OCO3HaHHUE JAe(PHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;
IUIAHKUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYCCKUX 3HAHU;

CTPEMJICHHE aHAJTM3UPOBATh M BBISBIIATH B3AaUMOCBSI3U MIPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOB30BaHNEM (PU3NUYCCKUX 3HAHMIA,

OLICHKAa CBOMX JICUCTBHM C YYETOM BIUSHHS Ha OKPYKAIOIIYI0 CPEIy, BO3MOMKHBIX
rJI100aJIbHBIX OCJIEACTBUM.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHMs OporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro

oOpa3oBanus y oOyudatouierocs OyqyT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIME T[103HABaTeIbHbIC YHHUBEpCaJlbHble Y4eOHble JEHCTBHUS, KOMMYHUKAaTHUBHBIC
yHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE 1EUCTBHUS.

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble Jornyeckue a1elCTBUSA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKKU OOBEKTOB (SIBICHUN);

® yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00O0OIIEHUS
Y CPaBHEHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUsS B pacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HAOJII0IEHUAX, OTHOCAIIMXCS K (PU3UUECKUM SBIICHUSM;

® BBIBIATh NPUYUHHO--CIICJACTBEHHBIE CBSI3U NPHU U3YYEHUU (U3MUYECKUX SIBJICHUN U
IIPOLIECCOB, JIeNaTh BBIBOJABI C KCIOJIb30BAaHUEM JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKIIOYEeHNUH, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BETUYNH;

® CaMOCTOATENILHO BBIOMpATh crmocod pemieHus y4deOHOW (U3MUEcCKOr 3ajgauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambosee MOIXOISIIET0 C
Y4ETOM CaMOCTOSITEIbHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

® HCIOJIB30BaTh BOIIPOCHI KaK I/ICCJ'IeJIOBaTeJ'H)CKI/Iﬁ HHCTPYMCHT ITO3HAaHUA,
® [POBOAWTE IIO0 CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECIIOKHBIN
(I)H3H‘l€CKHﬁ OKCIICPUMCHT, HeOO0JIbII0e HUCCICIOBAaHUC (I)I/ISI/I‘-ICCKOFO SABJICHUA,



OLICHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIMIO, MOTYUYEHHYIO B XOJ€
MCCJICIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OPMYyJTUPOBaTh 000OMIEHUS ¥  BBIBOABI 1O  pe3yJibTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATH BO3MOXHOE JalbHEHIIIEe Pa3BUTHE (PH3UIECKUX MPOIIECCOB, a TAKIKE
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

OPUMEHATHh Pa3jIMYHble METO/bl, MHCTPYMEHTHI M 3alpoChl MpPH IMOHCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHO (hu3ndecKoi 3a1auu;
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3THYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMANBHYIO (opMy mpencraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

B XO0JIe OOCYXJEHUS Y4eOHOro marepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBbI M BBICKA3bIBATh HJICH,
HAICJICHHBIC Ha PEIICHUE 3a/1a4H | MMOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
00HapYKUBATh PA3JININE U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPEJICTaBIATh  PE3yJbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHIYabHON pPaOOTHI
IIPU pEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATh 1€ COBMECTHOW [1e€ATeTbHOCTH, OPraHW30BHIBATH JACUCTBUA MO €&
JTOCTIIKEHUIO: PaCIPeIeNIATh POJIM, 00CYKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHTas KaueCTBEHHOTO pe3yibTara MO CBOEMY
HATNPABIECHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU YICHAMHU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTyalMsIX, TPEOYIOIIMX ISl peLICHHS
bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B Pa3IMUYHBIX MOJAXOAAX MNPUHATUS pelIeHUHd (MHIUBUIYaJIbHOE,
IIPUHSTHE PELLICHUS B TPYIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayu WU IJIaHa
HCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JAaBaThb a/ICKBATHYIO OLCHKY CUTYAllUH U NpCJIaraTh IjiaH ec U3MCHCHMUA,



OOBSACHATh MPHUYMHBI JIOCTHXKEHUS (HEAOCTM)KEHUS) pEe3yJIbTaTOB JAESITeIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHHUS (PU3NIECKOTO
UCCJICIOBAaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEILCTB, HM3MEHMBILIUXCS
CHUTYAIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSM;

CTaBUThH ce€0s Ha MECTO JAPYTOro YEJOBEKAa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEHICHWH (PHU3MUECKUX 3a7ady WU B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh IOHATHS: (PU3MYECKHE M XUMHMUYECKUE SIBJIICHUS, HaOIIOJCHHUE,
OKCIEPUMEHT, MOJIEIb, THUIOTE3a, CAMHULBI (PU3UUYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BellecTBa (TBEPJOE, >KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  INPSAMOJIMHEHHOE),  TpPaeKTOpHus,
paBHOzEHcTByOIas cuia, aedopmarust (ymnpyras, IUIaCTHYEcCKasl), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TeI0BOe ABUKEHUE YacTULl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBID)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOM OChbIO BpalleHMs, Iepejada JaBieHUs TBEPIbIMU
TEJIaMH, KUAKOCTIMU U razaMu, aTMoc(epHOe JaBjIeHUE, IIaBaHUE T, IPEBpaILEHUs
MEXaHUYECKOM dHEPrun) Mo ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKpY>KarolleM MHpE, B
TOM 4yHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOW W HEKMBOM INPUPOJAE, ACUCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHHMKE, BJIMSHHME aTMOC(EpPHOTO MAABJIEHUS HA XUBOM OpraHusM, IJaBaHUE PbIO,
pplUaru B TeJ€ YeJIOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHJa TSDKECTH, BEC TeJa, CWIa TPEHUs, MAaBIICHUE
(TBEpmOro Tena, JKUAKOCTH, Ia3a), BBITAIKMBAIOUIAs CWJIA, MEXaHW4eckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TIOJE3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETUUYECKAsl U MOTEHLHUAJIbHAsl 3HEPIUs), IPU OMHCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICIT MCIIOJIb3YEMbIX BETUUYMH, UX 0003HAYCHHS U €MHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bu3MUeCKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SIBIEHUS U TPOLECCH, HCIONb3Ys
IpaBuia CIOXKEHHUs CHUil (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOM »HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BBIPAKEHHUE;



OO0BACHATh (U3UYECKUE SIBJICHMS, IMPOLIECChl W CBOMCTBA TN, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyaluil MPaKTUKO-OPUEHTUPOBAHHOIO XapPAKTepa: BBISIBIATh PUUYNHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKUX IIAroB C OMOpPOM Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MUYECKUX SBICHHUN, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3afaud B 1—2 [eWCTBUA, HCIOJIB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJayu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJICTABIATH (U3UYECKUE BEIUYMHBI B (POPMYIBI U
NPOBOJUTH PAcyEThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC AJISI PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHON (hPU3NYECKON BEIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJI0OB, B OIMCAHMM MHCCJIENOBAHUS BBIACIATh IPOBEPSEMOE IMPEIIIOI0KEHUE
(runotesy), pa3nuyaTh U HHTEPIPETHPOBATH MOJIYUYEHHBIM pe3yJbTaT, HaXOJIUTh
OIIMOKH B XOJI€ OMBITA, IeJaTh BHIBOJBI 0 €ro pe3yabTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBONCTB
Ted:  (OPMYIHPOBATH TPOBEPSIEMbIE NPEIANONIOKECHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYJ0BAHHUS, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIB30BAaHMEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
MOKa3aHus TpUOOPOB C YUETOM 33JaHHOMN aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MPOBOJUTH MCCIIECOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKOW BETUYMHBI OT JIPYTOil C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO IBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOUIaIu
CONPUKOCHOBEHMSI TEJI, CHJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIBI OT O0BEMa MOTpPYKEHHOM YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT INIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCIIOBUM IJIaBaHUS TeJl, YCIOBUHA paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4€OHOrO HCCIIEeIOBaHMUsS, COOMpaTh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHus, cienysl MpeIoKEeHHOMY IJIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YEeHHON
3aBUCHUMOCTH (DH3UYECKHX BEIWYUH B BUJE MPEIIOKEHHBIX TaOMUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMS;

IIPOBOJAUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (TUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJIBXKEHHUS, JIaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHW3MOB), CIenys HpPeasIoKEHHON
WHCTPYKIUU: TIPH BBIMOJIHEHUU WU3MEPEHUI COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUEHUE NICKOMOM BEJIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
000opyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/Ibl, OapoMeTp, pblyar, NOJBUKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIMUIBI JIEHCTBUS U3YYEHHBIX MNPHOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOl Ha MX OMHUCAaHUSA (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM NPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,



apeoMeTp), MCIIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH TMPUMEPHl (HAXOMUTh WHPOPMAIMIO O MPHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30MacHOCTH TpU OOpalleHHMH C OpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHHS 370pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIleH Cpeae;

OCYIICCTBIISITh OTOOp HWCTOYHUKOB HH(poOpManuu B VHTEpHETE B COOTBETCTBHU C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIUXCS 3HAHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAIUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33JJaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYypy
bu3nyecKoro cojepxaHusi, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BIQ/IeTh MpHUEMAaMHU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHUE NMUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PHU3UIECKOTO COJIEPIKAHUS, B TOM YHCIE IMyOJNIHO JCNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEI0OBAaHU, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA ammapat Kypca (usuky,
COIPOBOXKIATH BBHICTYIICHUE IMPE3CHTAIUCH;

IIPH BBIITOJIHEHUU yUEOHBIX IMPOCKTOB M MCCIICIOBAHUN pacIpenesiTh 00S3aHHOCTH B
rpynIe B COOTBETCTBHUH C ITOCTABJICHHBIMHY 33/1a4aMU, CIICANTH 3a BBITOJIHCHUEM TUTaHA
JNEHCTBUH, aIeKBAaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JCATCILHOCTH TPYIIIIBI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIINX.

K KOHLIY 06y‘{CHI/IH B 8 Kkiacce MNPEAMCETHBIC PE3YJIbTAThI HaA 0azoBOM YPOBHC OOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y OOYyHAIOIINXCS YMEHUI:

WCIIOJIB30BaTh IMOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKHE U aMOp(dHbIE Teia,
HACBIIICHHBI M HEHACBILIEHHBIN I1ap, BIAXXHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPEHHSA
DHEPrus, TEIJIOBOM ABUTaTENb, JIEMEHTAPHBIN AIEKTPUUYECKUN 3apsll, JIEKTPUIECKOe
110JI€, NMPOBOAHUKM U JUIIEKTPUKH, TOCTOSIHHBIM JIEKTPUYECKUH TOK, MarHUTHOE
1oJIE;

pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TErIoBOe
paBHOBECHE, CMAYMBAHHWE, KalWULIPHBIC SBICHUSA, UCHApPEHUE, KOHACHCAIMS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEerUIONpPOBOJHOCTb, KOHBEKLMS, W3IYyUYEHME), DJEKTPU3aLUs Tel, B3aUMOJAEHUCTBHE
3apsioB, ACUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MarHuTOB, JAECMCTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOsBICHHE U3YYSHHBIX (PU3MUECKUX SBICHUH B OKPY>KalollleM MHpE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJIEHUST B TPHUPOAE, KpUCTaulbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JJIEKTpUYECKUE SABJIEHUS B arMmocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJsie 3eMid, Jpeld MOJIHCOB, pOJIb MArHUTHOTO MOJS JJIs KU3HU Ha



3emJie, MOJSIPHOE CHUSHUE, TIPU STOM MEPEBOIUTHIPAKTUUYECKYIO 3a7jadyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PU3NIECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEILIOTHI, yJEIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJEJlbHAs TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3JYXa, JJIEKTPUUYECKUU
3apsl, CHJla TOKA, OJJIEKTPUYECKOE HANpPsLDKEHUE, CONPOTUBICHUE IIPOBOJHUKA,
yAETbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOUIHOCTh JEKTPUUECKOTO TOKA), IpU
ONKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MYECKUI CMBICI HCIHOJb3YEMbIX BEJIHYUH,
0003HaueHHSI ¥ eIUHHIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHUS M MPOLECCHl, HCHOIB3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEILECTBA,
IOPUHLIAIT CYNEPHO3UIMK Mol (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ywyacTka uenwu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHEHHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMCHIBATH €TO
MaTE€MaTU4YeCKOe BBIPAXKEHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyauuin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOTMYECKUX IIaroB C
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2-3 JEWUCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3a/Ja4yu
3aIIUCHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK NAHHBIX Ul PELICHUA 3a1audH,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIE IS €€ pelIeHus], TPOBOJUTH PacUEThI U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINIECKUX
METO/IOB,  WCHOJb3ys  ONKMCAHUE  HMCCIENOBAHMS,  BBIACIATH  IIPOBEPAEMOE
IIPEANOIOKEHUE, OLEHHUBATh IIPABUIBHOCTh IOpsAJKA IIPOBEIECHHUS HCCIECIOBAaHNUS,
JIeTIaTh BBIBOJIBI;

IPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIH (U3NYECKUX CBOMCTB
Tes (KamWUISpHbIE SIBIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JyUYECHHUH OT LIBETA
u3NMyvaromeil  (mornomaromnieil) MOBEPXHOCTH, CKOPOCTh HCMApEeHHsl BOJBI  OT
TEMIIEpaTypbl KUAKOCTM M IUIOIIAAA €€ IIOBEPXHOCTH, JJIEKTpHU3alus Tel W
B3aUMOJICUCTBUE DIIEKTPUYECKUX 3aps70B, B3aUMOJECHCTBUE ITOCTOSHHBIX MarHwuTOB,
BHU3yaJIN3al1sl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBUS MATHUTHOTO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa, CBOMCTBA JJIEKTPOJBUIATEIS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh NpOBEpsieMble MPEANOI0KEeHUs, CcOOUpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCHIBATH XOJ OIBITa U
bopMyITUpOBaTh BBIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB



(U3nM4ecKuX BEIMYUH, CPAaBHUBATh pE3yJlIbTaThl H3MEPEHUM ¢ Y4ETOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX W3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEUYHOI0 CEYEHUs U YIEIBHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha IIPOBOJIHUKE,
UCCJIEJOBAHHUE I10CJIEI0BATEIbHOTO U MApajUIEJbHOTO COEIUHEHMHM NPOBOJHUKOB):
IUITAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBITIOJHITH M3MEPEHHs, CIEAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAThl IOJYYEHHOH 3aBUCHMOCTH B BHJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJIbTaTaM HCCIIeI0BAHHUS;

IPOBOJIUTH KOCBEHHbBIC M3MEPEHUs (U3MUECKUX BeNUYMH (yIenbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTUBICHUE IPOBOJHUKA, pab0Ta U MOLIHOCTb JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEays
IPEJI0KECHHOW UHCTPYKILMH, U BBIYUCIISATH 3HAUEHUE BEJIUUNHBI;

coOuoaTh MpaBWja TEXHUKM Oe30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOH HAa MX OIHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3IIEKTPUUECKON
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMmepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEID
[IOCTOSIHHOTO TOKA), HCIHOJb3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U
Heo0XoiuMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTble TEXHMUYECKHE YCTPONCTBA M H3MEpPUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEMaTU4YHbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMUsS, JIEKTPOCKOI, PEoCTaTr), COCTABIATh
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIIeI0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUUECKUX IeTeH;
OPUBOANUTH TpPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM A oOecredeHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKHMH YCTPOHCTBaMH,
COXpPAaHEHHs 370pPOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYXaIoIlei cpeae;

OCYILECTBIIATh MOMCK HH(pOpManuu (u3ndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpPaBHEHHUS JOINOJIHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBINOIHEHUH YYEOHBIX 33JJaHUN HAYyYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nYecKoro cojepxaHus, CIpPaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpHUEMAMM KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpazoBaHus HHGOpMAIUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UUECKOTO COJEp’KaHHs, B TOM 4YHCIe
nyONMYHO  TPEACTaBIATH  pe3yNbTaTbl  MPOEKTHOM MM  HCCIEI0BAaTENbCKON
JEeSITEIbBHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YUYEHHBINH MOHSATHIHBIN anmapar
Kypca (pU3MKHU, CONTPOBOXK/IATh BBICTYIUICHUE MTPE3CHTALINEH;



IpU BBIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIENOBaHUN (U3NYECKUX IPOLIECCOB
pacnpeensiTh 00s3aHHOCTH B IPyNIE€ B COOTBETCTBUU C INOCTABICHHBIMU 33Jja4aMU,
CICIUTh 3a BBIOJHEHHEM IUIaHA JCUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJIQJ B  JEATCIBHOCTh  TPYIIBI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyuenus B 9 kiacce mpeaMeTHbIC pe3ysIbTaThl HAa 0a30BOM ypOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb MU IIEpErpy3KH, LEHTP
TSKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPIOro Tella, paBHOBECHE,
MEXaHUYECKHUe KoJieOaHWsi U  BOJIHBI, 3BYK, HHOPa3ByK ©  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKAaHHWsI M IOTJIOMICHUs, anbda-, Oera- U Tamma-
W3JIy4EeHUs], U30TOIIbI, SACPHAst SHEPreTHKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE NPSIMOJIHHEHHOE ABM)KEHNE, CBOOOIHOE MajJIeHHe Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEHHOE PpaCIpPOCTPAHECHMUE,
OTpa)KE€HUE U MPEJIOMIIEHUE CBETA, MIOJJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXEHHE CIHEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOr0 CIIEKTpa W3JIy4EHUs)
II0 ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX
JTaHHOE (hPU3HUECKOE SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, ABHKCHHUE IJIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKHME BOJHBI, ILyHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHWE SBJIEHUS B  MpHUpojae, OHOJIOrMYeckoe JecTBHE  BUAMMOTIO,
yIBTPa(UOIIETOBOTO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE TMPUPOAHBIX MHUHEPAJIOB,
JefCTBUE paJMOaKTUBHBIX M3TyYEHUM HaOpraHW3M YesIOBEKa), MPU ITOM IME€PEBOJIUTH
MIPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3nUecKuX SIBICHUIA;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHUHU,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIVIOBAas CKOPOCTb, CHJIa TPEHUS, CWIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOIrO MaJCHUs, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJAHIATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS DHEPIUs CKATOW NPY>KUHBI, KUHETUYECKast
SHEprus, NOJHAas MEeXaHWYecKas HHeprus, MepuoJl M YacToTa KojebaHuH, JUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb IMPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBLHO TPAKTOBATh (DPU3MUECKUN CMBICI HCHOIb3YyEMBIX
BEJIMYMH, OOO3HAUYEHUS U EIUHMIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh (OPMYJIHI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3yUYeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIIUYMH;



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHMsI SHEPrUM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYyNEpHO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anuies, 3akoHbl HproTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHMUsSI M IIPEIIOMIIEHHUS CBETA, 3aKOHbl COXPAaHEHUs 3apsAOBOr0 U
MaccoBOro 4YHcel MpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX I11aroB C ONOpPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pewath pacy€THble 3aa4u (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3Ys
3aKOHBl M (HOpMyJIbl, CBs3bIBAOLIME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIIUE WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/0B,  WCHOJb3ysl  ONHUCAHHE  HUCCIENOBaHMs,  BBIICIATH  [POBEpsIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS MCCIEA0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAHEHHUS YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pa3JIOKEHHE OeIoro cBeTa B CIEKTpP, M3YYEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3JIY4EHHUS): CaMOCTOSATENIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaO0Opa 060PyAOBaHUS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, JOPMYJIUPOBATH BHIBOIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUUYUHBl ((POKYCHOE pacCTOsIHHE cOOMparoie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSIMBIX H3MEpPEHUN (3aBUCUMOCTb IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HaydalbHOM CKOpOCTH, Nepuoja KoyieOaHMH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla MaJeHus U
yIja IpejoMJIeHUsl OT yria MaJieHus): IJIaHUpPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpadUKOB, AeIaTh BBIBOABI MO pe3yjibTaTam
MCCIIE/IOBAHMSI;

IIPOBOJNTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIUYUH (CpeAHsisi CKOPOCTb U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MajeHus,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHW4yeckas padbora u
MOIIIHOCTh, 4YacToTa M TMepuoj KojeOaHui MaTeMaTUYecKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOHMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTANbHYIO YCTAHOBKY M BBINOJIHATH



U3MEPEHHUS, CIeysl NMPEIOKEHHON MHCTPYKIMH, BBIYUCIIATh 3HAYECHUE BEIUYUHBI U
AQHAJIM3UPOBATh TIOJYYEHHbIE pE3yibTaThl C Y4€TOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu padore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbIC NPU3HAKM H3YYEHHBIX (U3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb AaTOMHOTO $171pa;

XapakTEepU30BaTh MPUHLMIBI JEHCTBUS HM3YYCHHBIX MTPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATYUKHU MOJIOKEHHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Y4eOHO--
MPaKTUYECKUX 3aJa4, ONTUYECKUE CXEMBI JJII MOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHQPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIONIb30BaHUsl (M3MYSCKUX 3HAHWA B TTOBCEJIHEBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30MacHOCTH TpU OOpalleHHH C OpuOOpaMH U TEXHHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHUS 370pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXaIoIIeH Cpeae;

OCYHICCTBIISATh TMOWCK WHPOpManuu (QU3UIecKoro cojepkanuss B VHTepHETE,
CaMOCTOSITENILHO (DOPMYJTHPYST TOUCKOBBIA 3ampoc, HAXOAUTh ITyTH OINPEACICHUS
JIOCTOBEPHOCTH TOJYy4YeHHOW MHGOPMAIlMM Ha OCHOBE HUMEIOIIMXCA 3HAHUM U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BHIMIOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATypy
(buU3NYECKOTO COJepKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu HHTepHer,
BIa/IeTh MpHUEMAaMHU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHus WHGOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUs Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3UUECKOTO COJACpKAHUA, MyOIMYHO MPEACTaBIATh
pe3yabTaThl TPOEKTHOW WIIM UCCIIEI0BATEIbCKON JAESTENIbHOCTH, NMPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYEHHBIN MOHATUHHBINA amnmapar u3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayIuTOpuu
CBEpPCTHHUKOB.
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