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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus ydeOHoro npeamera «®Pusukay. Pabodas mprpamma
peanuzyetcs ¢ yuetoMm Paboueit nporpammsel Bocniutanus HOO, OO0, COO 2023-
2028 MBOY «COII Ne 4 um. ®@. U. Tonbyxuna» . Cumdeponons ,yTBEep:KIeHHON
npuka3zom oT 29.08.2023 No 484

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢u3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamme mo (pu3uke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaronuXCsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

®du3urka SIBISIETCS] CHCTEMOOOPAa3YIOIINM ISl €CTECTBEHHO-HAYYHbBIX YUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsIET HauOoiee sICHbIC
00pa3Ipl MPUMEHEHHSI HAYYHOTO METOZa TMO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.



[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
omnpenenensl B Konunenmum npenogaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @Denepanmu, peann3yroIMIUX
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHON peElIeHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvenus puznkm:

e TMpHOOpEeTEeHHE HHTEpeca U CTPEeMJICHHS OOydYaloluXcs K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (HOPMUPOBAHUE
MCCJIEI0OBATEIBCKOrO OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHKHE HAYYHOI'O MUPOBO33PEHUS KK pe3yIbTaTa H3yueHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opMHpOBaHHE MPEACTABICHUI O ponu (PU3MKK A1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyaymen
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3THX Lened mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e nmpuoOpeTeHue 3HaHUU O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3UYECKUE SBJICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA;

e OCBOGHHE METOJOB pEHICHHs MPOCTEUIIUMX pacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM puznyeckux Mozenel, TBOPUYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HaONIOAATh MPUPOIHBIC SBICHUS U BHITOIHITH OTBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHpOpPMANUECH (PUINIECKOTO COIEpKAHUS,
BKJItOUasi ”HPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKHU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHWE MHPOPMAITUH;

e 3HAKOMCTBO cO chepamu NMpodhecCUOHATBHON AEATEIBHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanus orBoauTcst 204 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
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KJacce — 68 yacoB (2 vaca B Heenmwo), B 9 kinacce — 102 gaca (3 yaca B HeZelo).



COJAEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ IMO3HAaHWA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaeMoro apyieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOUIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHu4eckne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®uznyeckue npuOOpPhl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
M3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoOB MaJbIX TEI.

N3mepeHne TtemmepaTypbl IMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBHI.

o s D

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIbIle BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BELIECTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmoneHnne OpOyHOBCKOTO JBUKECHHUSL.
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2. Habmonenue nuddysum.
3. HaOmronenune  sABieHHN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ] B E€IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TspkecTd. CHita TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.

N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.

HabGntonenue siBeHUs] UHEPLIMH.

Hab6nronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOIA.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

I R e
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TABJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyx’EHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YcnoBue naBaHus TeN: MIABAaHWE UJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT

COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

S e A

~

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEUCTBYIOLIECH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zMoB. [IpocTbie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpexenenue pabOThI CUITBI TPEHUS MIPU PABHOMEPHOM JABUKEHUH TeJla 110

TOPU30HTATBHON OBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.

3. Usmepenue KII/I HaKIIOHHOM IIIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOLINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucramnmueckue u aMmopusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TOJIOKEHHW MOJEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsa3p TemMmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBH)KECHHSI
yactull. BHyTpenHsiss sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepeaaya u coBeplieHre padoTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TerwioBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOYHOBCKOTO JABUKEHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HaOnronenue TenioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaGmroieHrE KUTICHUS.

12. HabnroeHue moCcTOsTHCTBA TEMITEPATYPhI ITPH TIIABJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJIIPHOTO TIPUTSAKEHUS.

2. OmbITHI 1O BBIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 1O HAOJIOACHUIO TEIJIOBOTO PACIHIMPEHUS] Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.

4. OmpepaencHue AaBJIeHUS BO3yXa B OAJJTOHE IIIIPHIIA.

5. OmnbITBl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro

00b€Ma M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMITePATYPhI.
7. HaGmronenne wuW3MEHEHWs BHYTPEHHEHW OJHEPrHMM Tejda B pPe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. MccnenoBanue sIBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmpenesieHUe KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IpHU

TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. OnipeniesieHue yAeIbHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnemoBaHue MPOLIECCA UCTIAPEHUS.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

a b~ w N
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJIIECHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota © MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
. I3mepeHnune 3J1eKTpUUeCKOro HanpsKeHUsl BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumo1ercTBUE MOCTOAHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS ITOJFOCOB MAarHuTa.
. MoaenupoBaHre MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB.

© 0N O DR
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18
19
20
21
22
23
24

25

. OnbIT DpcTena.

. MarauTHoe mnoJie Toka. DINeKTPOMArHuT.

. JlericTBE MAarHUTHOTO MOJISI HA MTPOBOJIHHUK C TOKOM.

. DJIEKTPOABUTaTEIIb TOCTOSIHHOTO TOKA.

. UccnenoBanue aBIEHUS IEKTPOMArHUTHOW UHAYKIIHH.

. OnbiTel Dapaes.

. 3aBUCUMOCTb HaNpaBJEHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HMKHOBCHHS.

. DJIEKTPOTreHEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o 0k~ w

10.
11.

12.

13.

14.

15.

16.
17.

18

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BEIMHEHUHN
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
. I3ydeHue aeicTBUS MAarHUTHOTO MOJISl HAa MMPOBOJAHUK C TOKOM.

11



19. KoHcTpynpoBanue u u3ydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTesIbHOl yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTH T€Ja IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBUkeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yacrota oOparieHwus.
JInnerHasa u yrioBasi CKOpocTU. LIeHTpoCTpeMHUTEIIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtona. Bropon 3axkoH HeroroHa. Tperunii 3akoH HproToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBwkenue mianer Bokpyr CosnHna. IlepBas kocmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmvnynbec Tena. Mi3meHeHune umiyibca. UMMIyibe CUIbl. 3aKOH COXpaHEHHUS
MMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEprus CxKaTou npykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHne MeXaHMYECKOTO JBIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCU€TA.
2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHHS OAHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

12
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8.
9.

10.
11.

12

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBU)KEHHUSI.

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

Habmroienue MexaHn4ecKuXx sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja M JIEUCTBYIOIIEH HAa HETO
CHJIBI.

Habmroienue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena pu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryapca mpu B3auMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

. CoxpaHeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJECHCTBHM.
13.
14.
15.
16.

CoxpaHeHre UMITYJIbca IMPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
Halnronenne peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM IPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MIPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHIKEHHUS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK psAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHMS.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBMDKCHHH TeJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

W3yuenune 3aKoHa COXpaHECHUS SHEPTHH.

13



Paznen 9. Mexann4yeckue KoJie0aHusi M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUM.

3aryxaromnme — KojieOaHus.  BeIHyXKAeHHBIE — KojeOaHus.  Pe3onaHnc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TeEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbIcOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOaromenue koJyieOaHHWM Te IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

Hab0mronenue koiaebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOnronenne BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnvie pabomul u onvimel.

1. OmpenenieHHe YacTOTBl M TMEpHoja KoJieOaHMM MaTeMaTU4eCcKOTO
MasITHHKA.

S

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KMHHOTO MAasSTHHUKA.
3. HMccnenoBanue 3aBUCUMOCTH TE€pHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. TlpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOaHWI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoia  KoieOaHuid
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
Pazgea 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiiCcTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.
OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
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2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — ceera.  [IpsamosmHenHoOe
pactnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. [VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyued B inH3e. OnTuueckas cucrema poToarrmapaTa, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucremMa. bam3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toy4yenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xox ydeit B coOuparoriei JInHse.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens riia3za.

11. PaznmoskeHune 0e0ro CBeTa B CIEKTP.

© 0N o g bk wDdE

12. [Tomyuyenue 6eoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHUS CBETOBOIO Jyda OT yria
I1aJICHUS.

2. W3ydeHue xapakTepUCTHK M300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCUMOCTH yIVia MPEJIOMIIEHUS CBETOBOIO Jyda OT yIJa
I1aJICHUS HA TPAHULIE «BO3LYyX—CTEKIION.

4. TlonmydeHue M300pakeHUI C MOMOIIbIO COOUPAIOILEH JTHUH3BI.

5. Ompenenenue (HOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit
JIAH3BI.

6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.
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7. OmBITBI MO BOCTIPUSITHIO 1LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHM dYepes
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakunu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHeprervka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBI.

Hemoncmpauuu.

CnexTpel U3IIy4EeHHUS U MTOTJIOIEHNS.

CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Bogopoa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUCHHI.

Perncrpanus uzimydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

S L A

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢poTorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOAYJH TIPEAHA3HAYECH JJII CHUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEITILHOCTH, TPUOOPETEHHOTO
IpU M3YYEHUH BCEro Kypca (PU3MKH, a TakXKe IJs MOATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY N0 (pusuke ajis o0y4aroluxcsi, BIOPABIIUX 3TOT
y4eOHBIN IpeIMeET.

[Ipu M3y4eHNN TAaHHOTO MOJYJISA PEATU3yIOTCAd U CUCTEMATH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0ydeHus, Gopmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOAOB HCCJIEIOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUS, TIPUMEHSIS TIOJyYCHHbIE 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHbBIC U IKCIIEPUMEHTAIbHBIC.
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[IpuHIMNIHATBHO EITENPHOCTHBIN XapaKTeP JAHHOTO pa3/eia peaan3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
bu3nueckue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUMYHBIX HICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyuaronierocst 0yayT copMUpOBaHbI CIEAYIONINE JUUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
(pu3HUECKOW HAayKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYK/I€HUH OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXKHEMIIEH COCTABIIAIOLICH
KYJBTYPBIL;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPECa K MCCIEeN0BATEIbCKON
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI M  3MOLHOHAJIBLHOIO
Os1aromoJryums:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TOBEISHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIIHUX YCJIOBUSAX;

— c(opMHUPOBAHHOCTH HABBIKA PEIICKCUU, TPU3HAHKUE CBOETO MTpaBa Ha OIINOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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e — AKTHBHOE Yy4YacTHE€ B pPEHICHUM MPAKTHUYECKUX 3a/lad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCJIE U (PU3NUECKUX 3HAHUH;

e — MHTEpEC K MPAaKTHUECKOMY U3YUCHHIO MPOQPECCHA, CBA3ZAHHBIX C (DU3HUKOIA;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHUEHTALUS Ha MpPUMEHEHHE (PUINYECKUX 3HAHUW I PEIIeHUs 3aaad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEibl;

e — OCO3HAaHME TJOOATBLHOIO XapakTepa HKOJIOTHYECKUX MpOoOJeM U MyTed HxX
pelieHus;

e 8) amanTanMu K M3MEHAKIIUMCH YCJIOBHSM COLHMAIBHOM M NPHPOIHOMN
cpeabl:

e — TNOTPEOHOCTh BO B3aUMOJECHUCTBUU NPU BBIIOJHEHUH MCCIEAOBAHUN U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIIOBBILICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Y€pe3 MNPAKTUYECKYIO
NEeSTENbHOCTD;

e — OTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIINPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHHME CBOErO pPA3BUTHUS B NPUOOPETEHUH HOBBIX (PUIMUYECKHUX
3HAHUI;

e — CTpEMJICHHE aHAIU3UPOBATH U BBIABIISITH B3AUMOCBSI3U MTPUPOBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUIl C Y4YETOM BIMSHHS Ha OKDPYXAIOLIyI Cpendy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMElI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JICHCTBHUS,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:
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BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCTIOIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yueOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWlIee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJIepKaHue
O1aroxkeIaTeIbHOCTH OOIICHUS;
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COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpeaesarTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBAaTh Ka4ye€CTBO CBOETO BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CHUTYyaIUsIX, TPEOYIOMNX
TUTSI petiieHust (GU3NISCKUX 3HAHUT;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITENTEHO COCTaBJISATh AITOPUTM PelieHusT (PU3NUECKOl 3aaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS)  pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSM;

CTaBUTb c€051 HA MECTO APYTOro YeJIOBEKa B X0JI€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
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npu3HaBaTh CBOE MPaBO Ha OIIMOKY MpPHU PEIIeHUU (PU3NUECKUX 3a7a4 WK
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaOJIIO[IEHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cwia,  gedopmauus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOLIAIOIINECS COCYBI;

paznuyath sBiaeHUs (AUQQy3us, TEII0BOE IBHKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, lIepeadya JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE [aBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllEHUsT MEXaHWYEeCKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYy’XKalollleM MHupe, B TOM 4ucie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXKUBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBEeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWCTBA (PU3HAKHM) PU3NUECKUX SBJICHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
(bu3nUecKue BeIMUrHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHSs CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
CHUJIAa TPEHHSL, TaBJICHHE (TBEPIOIO TEJA, KUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
CHJia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMANbHASL JHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONb3YEMbIX BETMUMH, UX 0003HAYEHUS U €TUHULIBI
buznyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEJIWYMHAMHU, CTPOUTH TIpaduku
W3YUYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYMH;
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XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PM3UYECKUE SBJICHHSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUH, (PU3NISCKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bU3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
MPEANoIoKEHUE (TUMOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH MTOTYUECHHBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaTram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3HUecKuX CBOMCTB Tel: (hOPMYTUPOBATH IPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alIUCHIBATh X0
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEPHO IBUKYIIETOCS Tela OT BPEMEHU JIBUKEHUS TEa, CUITbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHUJIbl TPEHHS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOrPYKEHHOM YaCTH Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJl, YCIOBUN pPAaBHOBECHs pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAaHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUSA, COOUpAaThb YCTAaHOBKY H
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BBITMIOJHATh M3MEPEHUs, CJleIysl MPEeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTaThl MOTYYCHHOH 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJEC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, JAENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTHh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIbKEHUS, TaBIICHUE
BO3/lyXa, BBITAJIKHUBAIOUIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KUAKOCTh  T€No, KOI(PPUIMEHT TMONEe3HOro  JEWCTBUSA  MPOCTHIX
MEXAaHU3MOB), Cleaysl NPEJIOKEHHOM HHCTPYKLUUHU: IPH BBINOJIHEHUU
U3MEpPEHUI coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NCKOMOM BEJIMYHUHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloLEeH cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VIHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHHUS PpA3IMYHBIX HWCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUE€OHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JaUTepaTypy (HPU3HUECKOTO COAepKaHMs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BhaaeTh nNpUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIKU (HU3UIECKOTO CONEPKAHUSA, B TOM
qHCIie MyOJUYHO JIeNaTh KPaTKUE COOOIICHHS O pe3yIbTaTax MPOEKTOB WIIN
y4€OHBIX HCCIEN0BAaHUI, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yUEHHBIN
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MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPYMINE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACBHIIIEHHBIM M HEHACBHIUIEHHBIM TMap, BJIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SBJICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3ALUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YYEHHbIX (U3MYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU) (PU3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TeIjoTa MapooOpa3oBaHUs, YJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM
MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3aps, cCuila
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TOKa, DJEKTPUUYECKOE HANpsKEHUE, COMPOTUBIECHUE MPOBOJHUKA,
yAETBHOE COMPOTUBIICHUE BEIIECTBA, paO0Ta U MOIIHOCTbD AJNEKTPUUECKOTO
TOKa), TPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICTT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIIMUNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKONH TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH Oma JiJIs yJacTKa LEMNu, 3aKOH
Jxoyns—JIeHua, 3aKkoH COXpaHEHUs SHEPTUH, IIPU STOM J1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MaTEMATUUYECKOE BHIPAKECHHE,
OOBSCHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
IaroB C OMopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUJIST  peIIeHHus] 3aJadyd, BBIOMpPATh 3aKOHBI HW  (OPMYJIbI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUYCeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl OMHCAHUE HWCCIEIOBAHUS, BBIICISIThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI UCCIIEI0BaHUs, I€1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3JIyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa W3JIy4arolle (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPaTypbl KUIAKOCTU U
miomaaun €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANIEKTPUYECKUX  3apsI0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TMOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa dJEKTPOJBHUTATENSI TOCTOSHHOTO TOKa): (OpMyIUpOBATH
MpoBEpsieMble MPEANOI0XKEHHUSI, COOUPaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTbITA U (HOPMYJIUPOBATH BHIBOIbI;
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BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3YyJbTATh
HU3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Ipyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOrO
CEUCHHMS U Y/ACIBHOTO COMPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIBI TOKA,
UIYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M MapajUIeIbHOTO  COCIMHEHHM
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEIJO)KEHHOMY IUIaHy, (DUKCUPOBATh
PE3yNbTaThl OJyYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUII U TpaUKOB, 1eTaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHY YCTaHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KHUIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKHUX LEMNEd C
MOCJIEIOBATEIbHBIM U NTAPAILIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
YCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENeH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIrieHnuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOILEH Cpele;
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OCYIIECTBIISITh TMOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHCHUS
JOTIOJTHUTEIHHBIX HICTOYHUKOB BBIACISATH HHPOPMAITHTO, KOTOPASI SBISICTCS
MPOTUBOPCYMBOM MM MOXKET OBITh HEJTOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYYHO--TTOMYJIIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh MNpUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHuss HHPOPMAIIUK U3 OJHOW 3HAKOBOIH CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHMEHHBIC W KpPaTKHE YCTHBIC COOOIICHMS,
o006mass wHOOPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CoJZIep KaHMsl, B TOM YHCJIE ITyOIMYHO MPEACTABISITh PE3yJIbTAThl TPOCKTHOM
VTN UCCTIEA0BATEIIbCKOM ACATENHPHOCTH, TIPU ATOM TPAMOTHO UCIIOJIb30BaTh
W3YUYCHHBIM TIOHATUMHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYILJICHHE TIPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (HU3MUCCKUX
MIPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHU C
[IOCTABJIEHHBIMU 3aJavyaMH, CICINTH 3a BBIINOJIHEHUEM IIJIaHA JEHUCTBUNA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaj] B
JeATEeIIbHOCTh TPYIIIIbI, BRICTPAauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ynpyrasi, mjacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JadbHO30PKOCTb,
CIIEKTPbI UCITYyCKaHUs U MOIJIOLIECHHUS, alibda-, 0eTa- U raMma-u3JIydeHus,
W30TOIIbI, SiFICPHAsl SHEPTETHKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBUJKEHUE, KOoJieOaTeIbHOE ABM)KEHHE (3aTyXaroliue U
BBIHYKJIGHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAXKECHHUE U TPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHE 0eJIoro CBETa B
CIIEKTp U CJOXXEHUE CIEeKTPaJIbHBIX I[BETOB, JIUCIIEPCHUS  CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
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U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX SABJICHUNA B
OKpyXarlleM Mupe (B TOM uuciae (PU3NYECKUE SBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B IMPHUPOJAE, OMOJIOrMYECKOE AECUCTBUE BUIUMOTO,
yJIbTPaUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHUYECKHE JIydd, PaJUOAaKTHUBHOE H3IyUYEHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJIMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PUINYECKUX
SIBJICHUM;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHMS, UCIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEMEIICHHE, NMyTh, YIioBas
CKOPOCTb, CHJIa TPEHHS, CWIa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJbC Tela, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAs SHEPIUs CHKaTON
IIPY’KUHBI, KHHETUYECKAsl SHEPT U, ITOJIHASI MEXAHUYECKAsi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NpaBUJIbHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIUYHH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOILME JAAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTMMHU BEIMYMHAMU,
CTPOUTbH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'O YUCET
IpU SIICPHBIX pEaKUuusax, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBhIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C ONopoid Ha 2—-3 W3Y4YEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUIA,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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pemaTh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCTIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEITMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3a7]au 3alHChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC IS PEIICHUS, NPOBOJUTh pacy€Thl U OLIEHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIECOBAHUS, BBIACISThH
pOBEPSIEMOE MPEANOJIOKEHHUE, OILIEHUBATh MPABWIBHOCTh MOpPSJIKA
NPOBEICHUS]  UCCIENIOBAaHUS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

OPOBOJMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢uznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEHHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYCHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMeTa B coOuparomien
JIMH3E, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEWMYaThIX CHEKTPOB HU3ITyUCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POpMYyIHUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH MHCCIEAOBAHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIUYHUH C
UCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JBIDKCHMM 0€3 HayaJlbHOM CKOPOCTHU, MEpHoja
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKeHHUs CBeTa OT yria MaJeHUs W yria MPEeIOMJICHHUS OT yria
najieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IOJTYYEHHOW  3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ysbTaTaM UCCIeI0BaHNUS;

OPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYUH (CpeaHss
CKOPOCTb U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJTHOTO TMaNeHUS, KECTKOCTh TPYXKUHBI, KOIDPUIIMEHT TpeHus
CKOJIb)KEHUS, MEXaHW4ecKass paboTa W MOIIHOCTh, 4acTOTa W TEPHOJ
KOJIEOaHHI MaTeMaTH4eCKOoro M MPYKMHHOTO MAasTHHKOB, ONTHYECKas
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cuia coOuparomeil JUH3bI, PAaTUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY M BBIMIOJIHATH
U3MEpEHHS, CleAys MPeIOKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYE€HHBIE PE3yNIbTAThl C YUIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJENEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JJMH3a, IUIaHETapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO $1pa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOHM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACcCTOSHUS U YCKOPEHHs, paKera,
9X0JIOT, OYKH, IEpucKom, (oroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB MIPU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKUE CXEMBbI IS
NOCTPOEHUS N300paKEHHH B MJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOrO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOMU
XKU3HM 711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOILLIEH CPEE;

OCYIIECTBJISATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (POPMYIIUPYSI TOUCKOBBIN 3ampoc, HAXOAUTh
NyTH ONpPEAENICHNs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIFHBIX NICTOYHHUKOB,

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33aJJaHUI HAy4YHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COAepKaHUsl, CIIPABOYHbIE MAaTEpUaIbl, pECypPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3HUECKOrO COAEpIKaHUs,
nyOJIMYHO NMPEICTaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
HNOHSATUMHBIN amnmapar HM3y4dyaeMmMoro pasjena (U3MKM U COIpPOBOXKAAThH
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BBICTYIUICHHE TMpe3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM K n JaekTpoHHbIE (HU(POBHIE)
n/n NMPOrpamMmbl Bcero Ozg%zii?ble pa}:(ag’:;i?me o0pa3oBaTe/ibHbIE PeCypPChl
Paznen 1. ®usnka u e€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ®dusmka - HayKa 0 MPUPOJIC 2 bubmorexa LHOK
' Y pHpor https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PU3HIECKHC BEHIHHEI 2 1 https://m.edso0.ru/7f416194
13 EcTecTBeHHOHAY4HBIN METO/ 1 1 bubnnorexa [HOK
' HO3HAHHSI https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Pa3nen 2. IlepBoHavaibHbIe CBeJAeHUS 0 CTPOCHHH BelllecTBA
bu6mmoreka [JOK
21 Crpoenne semectsa . . https://m.edso0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 1 bubmuorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 1 bubmaorexa [JOK
' https://m.edsoo0.ru/7f416194
Hroro no pazgeny 3
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
31 Mexanirieckoe ABHKeRHe > 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.2 HMuepuuus, macea, II0THOCTS S 2 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Buyp e 10 1 2 https://m.edso0.ru/7f416194
Hroro mo pazneny 20
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH M Ta30B

41 ‘robpmann renanm, sostoct 3 Butimaorera LIOK
' ’ https://m.edsoo.ru/7f416194
razamu
bubmuorexa [JOK
4.2 JlaBIICHHE KHAKOCTH 4 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 Amocheproe nasienne 4 https://m.edso0.ru/7f416194
44 JelicTBHE KUJIKOCTH U Ta3a Ha 11 bubnuotexa [JOK
' HOrpy>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazgeny 22
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bu6mmorexa [IOK
> Pabora u mompocTs 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hpocthie MeXaHH3MEI ! https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexarieckas sHeprus S https://m.edsoo0.ru/7f416194
Hroro no pazneny 14
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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8 KUIACC

° K
13‘;[ HaumeHoBaHue pa3ieioB U TeM B QIMECCTIBO qatop DJieKTpoHHbIE (U (PPOBBIE)
NporpamMmmMbl cero KontposbHbie padornl  IIpakTHueckue padoTsl | 00pasoBaTejbHbIE PeCypChl
Pazgen 1. TenioBble iBJIeHUSA
1.1 CrpoeHue u cBOKCTBA BellleCTBA 5 bubmorexa [IOK
' https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
1.2 Tennoseie mpoueccet 23 2 2 https://m.edséf).ru/?f418lce
Hroro no pazueny 28
Pazjen 2. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsi/ibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
"~ | U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 | IloCTOSIHHBIN AJIEKTPHUYECKUI TOK 19 1 6 ﬁggg?/ﬁeezziorﬁﬂ £4181ce
bu6mmoreka [IOK
2.3 | MaravTHbC sABICHMS 6 . https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2:4 | DMEKTPOMATHHTHAS HH LY KIS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 36
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 8

I[TPOTPAMME
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9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATETbHBIE
padoThbI padoThI pecypes
Pazgen 1. Mexann4yeckue siBJICHUSA
11 MexaHH4eCcKOe NBYKCHUE U CITOCOOBI €ro 11 1 bubnunoreka LIOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 Bsanvonencrane Teil 22 . 2 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHEI COXpAHEHH 12 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 45
Pa3zpnen 2. Mexanuveckne K0Jie0aHUS U BOJHBI
bubmmoteka IIOK
2.1 Mexanudeckue KojieOaHus 6 1 hitps://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
2:2 Mexanuteckue BONHbI. 3ByK 8 . https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 14
Pazjen 3. DiieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 bubnuotexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKk0OHBI pacIPOCTPaHEHUS CBETa 6 bubmmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! 1 onTHYECKHUE TPUOOPHI 8 1 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK

4.3 PasjiosxeHue 6e10ro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 5. KBanTOBLIE IBJICHUSA
51 Hcnyckanue v moriomneHne CBeTa aToMOM 4 bubmaorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.2 CTpoeHIe aTOMHOIO A/1pa 6 https://m.edsc])Jé).ru/7f41a4a6
bu6nunorexa LIOK
5.3 SInepHble peaknun 7 https://m.edscL)E).ru/7f41a4a6
Hroro no pazueny 17
Pazgen 6 IHoBTOpUTENBbHO-00001IAIOIIIMIA MOAYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 4 bu6nmorexa LIOK
Kypca ¢husuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
PesepBHOe Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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