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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOYYaIOIIMXCSI W OpPraHu3alui0 HU3y4eHUs
bU3MKKM HAa AESITEIBHOCTHON OCHOBE. B mporpamMMe mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAaET paclpeeseHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3padoTaHa € LENbI0 OKa3aHUSd METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, TMOCKOJbKY (U3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEW U (U3NUECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MPEeNOCTaBsieT HamOoJiee SICHbIE O00pas3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTo OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOINIMMUA KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIUIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeIbCTBA JJIS MMOJTyYEHUS] BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenesnensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx

2



OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HAaHUs U (POPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSAM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;
(¢bopMupOBaHKE TPEICTABICHUNA O PO (U3MKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3aaY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITI0JIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB PEIICHUs TMPOCTEUIINX pacYE€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTETHHBIX PHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEdl PU3NUECKOTO COAEepKaHUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMA Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJemIo).



[Ipennaraemsiii B mporpamMmMe no (pu3HKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 33/IaHui, MpeiaraéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (pU3HUKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nyeckux BenuuynH. DuU3NYECKUe
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOJIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUN C TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.

2. ®duznueckue nMpuOOPHl U MPONEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue NEHbI IeEHUs IKAIbl U3MEPUTEILHOTO Tprbdopa.
2. H3mepenue paccTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypbl HpH MOMOIIH >KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAJTBHOCTH MOJIETA
nIapuka, MymeHHOT0 FOPU30HTAILHO, TeM OO0JIbIlle, YeM OOJIbIIIe BHICOTA
MycKa.

Paznean 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BellleCcTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JTBUKECHHSL.

2. Habmonenne nuddysumn.

3. HaOmionenue — siBneHuid,  OOBSACHAIONMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nea 3. JIBuskeHHe 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHU JIBUKEHHUS.

SlBnenne nHepuMM. 3aKOH HMHEPUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHMsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. M3mMepenune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepeHne cKOpOCTH NMPSAMOJIMHENHOTO JBUKECHMUS.
HabGmronenue siBjeHUST MHEPIIHUH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.
Jlabopamopuvie pabomul u onvimaol.

1
2
3
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMKEHMs (LIapUKa B XKHUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, IEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHIKOCTH OT TIyOuHBL. ['mapocTtatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauueckui nmpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUSL.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBuE IUIaBaHMS TEN: IUIABAaHUE WJIU MOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOWIEHUS INIOTHOCTEN Tesa U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEUCTBYIOIIEN HA TEJIO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
7
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«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hamepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUH.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUWA BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKONH TEOPHH.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIUPEHNE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH BSHepruu:
Teruionepesaya U COBEPILECHHE paboThI. Bunbt TEIUIONepEaauH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

HaOmnroieHue sIBJICHUI CMayMBaHUs M KaIWUIAPHBIX SBJICHUM.
HaOmroieHre TerI0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Ta3a MpH W3MCHCHHH 00bEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBusa U3MEpPEHUS TEMIIEPATYPHhI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHSIITHUMH CHJIaAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmroieHue nocTostHcTBa TEMIEPATYPhI PH TUIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJIOHE IIITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terronepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOTHOW M
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Ornpenenenue yaeabHOU TEMI0OEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUANA 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HANpSHKCHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
a1 ydactka uenu. [locienoBarenbHOe W MApalsIeIbHOE  COCIUHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUeCKOoro ToKa. 3akoH JDxoyns—JleHa.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.
DJIEKTPOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHoOJIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJEKTPOCTATHYECKAS UHAYKIIHSL.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsAI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 371eKTpuUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.

L 0 N ok wN R
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH

COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.

N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, UAYLIETO YEpe3 PE3UCTOp, OT

COINPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOILINE 3aBUCHUMOCTb BJICKTPUYECKOTO

CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO

CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM

COCJIMHECHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKAa MPU TAPAJUICIBHOM COCIUHEHHUU

pE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpenesieHue MOIIMHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha

pPE3UCTOpE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UIAYIIETO YE€PeE3 JIAMIIOYKY, OT

HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX

00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
11



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnBITBI IO MCCJIEIOBAHUIO SIBJIICHUS DSJEKTPOMArHUTHONW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO

TOKa.
9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.

12
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAEKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUSI TeJla O OKPYKHOCTH.

HaOnronenne MexaHU4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBH)KEHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl T€JIa U JICMCTBYIOIIEH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[Tepenaya uMnysibca Ipu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanHus IHEPTUM MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hablmronenne peakTUBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU NPU IBUKECHUU TEJIA MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kKodhGUIEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAILHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
HHEPTUU MPH KOJIEOATEITHHOM JIBHIKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGronenue BRIHY)ACHHBIX KOJeOaHUI U pe30HaHCA.
PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pE30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEUIEHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh Iepuojna  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o v oA W
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETa.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmosmmHenHoe
pactipoctpanHenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npeslomyeHUs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucnepcust cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Moaens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300PKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

L 0 N o Uk wN R
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u minanerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MoroeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msoromsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHUCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. ChekTp Boaopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus uznydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0IINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
U 0000IICHWS  TPEIMETHOTO  COACp)KaHWS W OMNbITa  JEATEIHHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PUM3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy M3y4eHUN TAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
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SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHITH (PU3HUECKHE
ABJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.
[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pas3fiesia pealu3yercs
32 CYET TOro, 4YTO OOYy4YaroIIMecs BBIIOJHIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJIyUCHHBIX 3HAHMM pacro3HaBaTh M HAay4yHO OOBACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUIECKOTO UCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUJOB
HHEPTUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IIPOSIBJICHUE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
(u3nuecKol HayKH;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M O3TUYECKHX MNpoOJieM, CBSA3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHWE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHILIUIOB B JESITEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHEHIIECH COCTABIISIOLLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o6Opasza JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:
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e — AKTHBHOE y4yacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alluM, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE U (DU3NUYECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUsl 3a/ad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPU BBHIIOJHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JICATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUTAHUPOBAHWE CBOETO PA3BUTHUS B NPHOOPETEHUM HOBBIX (HU3UYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PUBMUECKUX 3HAHUMN;

e — OLEHKA CBOMX JEWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE I03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBIICHUI ¥ MPOIIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JICTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXe€MaMH, AUarpaMMaMu, HTHOU TpauKoi 1 X KOMOMHALIUSAMHU.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
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BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa PEIICHWE 3a/adyd W TOJJCpIKaHHE
01arokenaTeIbHOCTH OOIICHNUS;

COIMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHAMH JPYTHMX YYaCTHHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIIATh PE3YIbTaThl BHIMIOJHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHTHOM M
WHIUBUIyaIbHOH pa0OThl MpHU PEIMICHUH KOHKPETHOW (HHU3HUYCCKOM
pobIeMBl;

MPUHUMATh I[IeJId COBMECTHOM ACSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
mo e€ JOCTI)KCHHUIO: PpacHpeNeNiaTh POJH, O0OCYXJIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJBKHUX JIFOCH;
BBITIOJTHATHh CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JEUCTBUS C JPYTUMHU
YJIcHaMH KOMaH/IbI,

OIICHUBATh KAa4ECTBO CBOETO BKJIaJla B OOIIMNA IPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIS pelieHns (pU3NUeCcKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaATbHOE, TPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Win
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYEeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UK
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HAOIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUTaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, IMepenaya AaBICHUS TBEPABIMUA TeEJIaMH, >KHIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrmo3HaBaThb NPOSIBICHHE HM3YyUYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluaru B
TeJe YeJ0BEeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢usznyeckue BeTMUUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), NpPU ONHCAHMHM IPaBUIBHO
TPAKTOBAaThb  (PU3MYECKUIl  CMBICT  HUCHOJB3YEMbIX  BEJIMYMH, UX
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00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TpapUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOM
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;
OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH NPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;
pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOKHO pEIIUTh MpPH MOMOIIU
(bu3MYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
NpEAnoyioxKeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pE3ysibTaT, HAXOAUTh OIIMUOKH B XOJE OIbITa, JeIaTh
BBIBOJIbI IO €70 pe3yJIbTaTaMm;
MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMUCBHIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJHATh MPSIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI M TEMIEPaTyphl C HCIOJb30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUI (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTH OT YJJIMHEHHS MPY>KUHBI, BBHITAJTKUBAIOIIEH CHJIBI OT 00BEMA
23



NOrpyXKEHHON YacTH Tella M OT IMJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4e€OHOTO MCCIIECAOBAaHUSA, COOMpaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHJEC
IPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysbTaTaM
UCCIIEJOBAHMSI;

IPOBOJNUTHh KOCBEHHBbIE H3MEPEHMs (PU3MUECKHX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
HOTpyKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUS
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUHU: MpH
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusi (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOJAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHu: ¢ MPUOOpaMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY’KaloIEel Cpefie;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYEeCKOoro  coiepKaHHs, CIPaBOYHBIE MaTEepHAIIbI,
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pecypcsl cetd MHTEepHET, BilafieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
qucie MyOJIMYHO JAenaTh KPaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Yy4YEeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPAaMOTHO MCHOJIb30BATh
U3YYEHHBbI NOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIICHUE ITPE3CHTALINECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAaUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOLIUX.

K xoH1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIe COCTOSTHUSI BEILIECTBA, KPUCTAULINUYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM mMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIe, TPOBOIHUKU
U IUDJICKTPUKH, TTIOCTOSAHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pa3iauyaTth ABJICHUS (TEMJIOBOE PacCIIMpPEeHHME M C)KaTue, TeIionepenaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KalWIJISAPHBIC SIBIICHUS, UCIIapEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTa/uiM3anuus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4EHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICCTBUE 3apsJIOB, JIEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICUCTBHE MAarHuTOB, JCHCTBUE
MarHUTHOTO MOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3NUECKUX  SIBJICHUNW B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KANWUIIpHBbIC SBJICHUS B TPUPOJE,
KpUCTaAUIbI B mpupone, wuznydeHue ColiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B aTMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noie 3emuH, Jpedd IMoIr0COB, PO MarHUTHOTO TOJS IS KU3HH Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
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y4eOHYI0, BBIICIATH CYIICCTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nueckue BeTUUHHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTusl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEeJIbHas TeIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONMPOTHBJIECHUE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYEeCKU CMBICT MCIOJb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Y OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTpOEHHUS BEIEeCTBa, MPUHIIUIN CYNEPHO3UIUU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTeMaTHYECKOE
BBIPAXKEHUE;
OOBSACHATh (PU3MUYECKHE MPOIECChl M CBOMCTBAa TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX
1aroB ¢ Omnopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBUSI 3a/layd 3allUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI1  pEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEoOXoauMbIe sl €€ pelieHUs, TPOBOJAUTh PAcUéThl W CPAaBHHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE MPEANOJIONKEHUE, OLECHUBATh MPAaBUIBHOCTh MOPSAKa
MPOBEJICHUSI KCCIIEI0BaHUs, €1aTh BHIBO/IbI;
MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3nYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
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BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT IIBETa H3JIyYaromie (MOoTIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJIbI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
AIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalIM3allisl MarHUTHBIX TOJEeH TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJSi Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
pOBEpsSEMbIE MPENOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYITHPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3]lyXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEIMYUHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUAE TaOMuI U TpaduKoB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHMKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEIIOKEHHON MHCTPYKIUH, U
BBIUHCIISATH 3HAYCHNE BEJIMYMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX omnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEIOXPAHUTENH, YJIEKTPOMArHUT, FIEKTPOABUTaTE b OCTOSIHHOIO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;
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pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U W3MEPUTEIbHBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBINA
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Iernel ¢ Mmocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnudasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB JJICKTPHUIECCKUX IICTICH;
OPUBOAUTH  TNpPUMEpPHl  (HAXOIUTh  HWHOOpPMALMIO O  IPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH CPEJIC;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOI MM MOYKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHET, BiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKWE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YIbTaThl
MPOCKTHOM WJIM MCCIEOBATEIBCKON NIEATETbHOCTH, TP 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXKIATh BHICTYIUICHHUE MTPE3CHTAIINCH;

IpPU  BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HUYECKUX
MPOLIECCOB pacHpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, AaJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJAd B
NeATEeTLHOCTH TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koHiy oOyuenust B 9 kJjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHas TO4YKa,
TPAEKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
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IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CTHEKTpPbI UCIyCKaHMs U TMOTJOLICHUs, anb(da, 0eTa- U raMmma-u3IydeHus,
U30TOIIbI, IIEPHAsL SHEPTETHKA,;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBHKEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lI0KEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JIyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHUE SIBICHUS B IPHUPOIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE AEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEepeMEIleHuEe, MyTh, YrjioBas
CKOpOCTb, CHJIa TPEHMS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAs JHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOoJHAsg MEXaHW4YecKash >SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEIIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYHH,
0003HAaYeHUs W €IUHULBl (PU3MYECKUX BEJTUYUH, HAXOJIUTH (HOPMYJIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
OPUHIUI CYNEPHO3ULUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemate pacyéTHbIE 3adadd  (OMUparolmuMecs Ha cuctemMy u3 2-3
YpaBHEHUI), UCOJB3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIW3a YCIOBHS 33Jla4d 3aIllMChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HAYEHUA (PU3HUECKOU
BEJINYMHBL;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U ONIBITOB;
OPOBOAUTH OMBITBI MO HAOMIOACHHIO (PU3MYECKUX SBICHUM WU
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroTOHa, 3aKkoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHWW MNPYKUHHOIO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHUsl MpeaMera B coOuparomiei
JVH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;
MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUEe Uu3MepseMOld BelIMYUHBI ((POKYCHOE pacCTOsSHUE
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cobuparomieil JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba H3MepeHus
(M3MepUTENHHOTO MPUOOpaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (IU3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, IMEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOrOo MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, JeNaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHUSI CKOJBKECHHs, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcoOMparolell JIMH3bI, paJAHOAaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOYEHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
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NPUBOAUTH  MPUMEPHl  (HAXOIUTh  HWH(OpPMAIMIO O  TIPHUMEPax)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
WHaTepHEeTEe, CaMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTPEJCIICHUsI JOCTOBEPHOCTH TMOJYICHHON HH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEILHBIX HICTOYHHUKOB,

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTE€pHAIbI,
pecypcebl cetu HTepHEeT, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIlMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIEI0BATENbCKON
NEeATEIbHOCTH, TPU O3TOM TPAMOTHO  HCIOJb30BaTh  M3yUYCHHBIN
NOHSATUUHBIN anmapar W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrtpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 1 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.3 E i 1 0 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 4
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 2
TpOCHHC BellecTRa https://m.edso00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2 1
TPETATHRIC COCTOAMIA BettecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 6
Pa3znen 3. /IBu:keHre U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUUEeCKOE OBMKEHUE 5 bubnnorexa [IOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
3.2 Mrepuus, Macea, MA0THOCT 4 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro mo pazueny 23
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®UJKOCTH M Ta3a HA MOTPYKEHHOE . 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [IOK
A P 4 1
° 300Ta  MOIIHOCTE https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 TpocThie MEXaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 . https://m.edsoo.ru/7f416194
Hroro 1o pasneny 13
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IT 20 1 7
OCTOSHHRIH SCKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHILT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 SUIEKTPOMATHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 2 1
SauMosencTRHe Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOTbL COXpAtieHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHusl H BOJIHBI
bu6mmorexa [IOK
2.1 M o 7 3
CXAHITIECIUE KOTCOANHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHITICCIUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U

OJICKTPOMAariuTHBIC BOJIHBL

Hroro no pasgeny

6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Pazgen 4. CBeToBbI€ ABJICHUSA
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4.1 3aKOHBI PacIpoOCTpPaHEHUS CBETA 6 2 bubmorexa LOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Htoro no pazneny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
51 Hcnyckanue 1 mOTJIoUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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