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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3rke Ha ypOBHE OCHOBHOTO 00111€T0 00pa30BaHMs COCTaBIICHA Ha
OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaresibHON nporpammsl, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yuétoM (penepanpHOl paboueit mporpammbl BocnuTaHus U KoHuenuuu npenoaaBaHust
ydeOHoro npeamera « Du3nKa.

ConmepxaHnue TmporpaMMmbl 1Mo  (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YYAIOIIUXCS U OpPTaHU3AINIO U3YYCHUS (PU3UKU Ha
JeSITEIbBHOCTHONM OCHOBe. B mporpamme mo ¢u3nMKe yYHUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpenMera B peanusauuu TpedoBanuid OI'OC OOO k mIaHUPYyEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEKIIPEIMETHbIC
CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOIO OOILETrO
oOpa3zoBaHUs.

[TporpamMMa no ¢u3muke ycTaHaBIMBaeT pacHpelesieHne yueOHOro Marepuaia o
rogam o0ydeHus (1o KiaccaM), peaaaraeT IpUMEPHYIO MOCIEI0BaTEIbHOCTh U3YUEHHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACPKaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ MEJIbIO OKa3aHUS METOJIUYECKON MOMOIIH
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®dusuka SBISETCS CHUCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHHIA,
H3y4aeMbIX XUMHUEH, Ouosioruei, acTpoHoMmHued U ¢usudeckoi reorpadueii, BHOCUT
BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUPA, IPEJOCTABIISIET HanboJiee sicHble 00pa3iibl
IPUMEHEHHUs] HAyYHOT'O METOJia MO3HaHUs, TO €CTh CI0Cc00a MOIYYeHHs! JOCTOBEPHBIX
3HaHUU O MUpE.

Onmna w3 raBHBIX 3a7a4  (U3UYECKOro 0Opa3oBaHUSI B CTPYKType OOIIEro
0o0pa3oBaHus COCTOUT B ((POPMUPOBAHUH €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aronmxcsl.

N3ydenne ¢u3uku Ha 0a30BOM ypOBHE MPEIIOJaraeT OBJIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

— Hay4HO OOBSICHSTH SIBICHUS;

— OLICEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHNS;

— HMHTEPIPETUPOBATh JAHHBIE U WCIOJIH30BAaTh HAyUYHBIE JIOKA3aTEIbCTBA IS

MOJTyYEHUs BHIBOJIOB.

[enu u3ydeHus: puU3NKU Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHus ONpe/eICHBI
B Konnenmuu npenogaBanus ydeOHoro mnpeamera «®Puszmka» B 00pa3zoBaTEIbHBIX
OopraHu3aIusiax Pocculickon Penepanuu, peanu3yrommx OCHOBHBIE
oOmieoOpa3oBareibHble  MpPOTpaMMbl,  yTBepkAEHHOW  pemeHueM  Koieruu



MunucrepcTBa npocsemnienus Poccutickoit @eaepammu (mpotokon ot 3 aexadps 2019 r.
No [1K48H).

Henu uzyvyenus puznku:

— TOpUOOpETEeHHE MHTEpeca U CTPEMIICHUS 00y4aronIuXcsl K HAyYHOMY H3Y4YEHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUA O HAYYHOM METOJA€ MO3HaHUS U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

— ¢opMHpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa HU3y4yeHUsS OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3UKU;

— ¢opMHpoBaHHE TMPEACTaBICHUN O poiau (GU3UKA 7 Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

— pa3BHUTHE MPEACTABICHUN O BOZMOXKHBIX cepax Oyayuien mpodeccuoHaIbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JaJbHEHIIEMY 00y4EHUIO
B 9TOM HAIpPaBIICHUU.

JlocTrkeHHe 3THX LeJed MporpaMMbl O (PU3HKE HA YPOBHE OCHOBHOIO OOIIEro

o0pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINUX 3a1a4:

— TMpUOOpETEeHHE 3HAHUI O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— NpUOOpEeTeHHE YMEHUW OMHUCHIBATH U OOBICHATh (DU3MYECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHUI,

— OCBOCHHE METOJIOB PEIICHHsI MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
(bu3HUEeCKIX MOJIENIEeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

— pa3BUTHE yMEHUN HAOIIONATh MPUPOJHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTopHble  pabOThl M OKCIEPUMEHTAIBHBIE  KCCIEIOBAaHUA  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX PHUOOPOB;

— OCBOEHHE TPUEMOB paboOThl ¢ uUHOpManuerd Q(U3NUECKOro COACPKAHUS,
BKJIFOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (HU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHHOPMAIIHH;

— 3HAKOMCTBO cO cepamu mpodeCCUOHATILHONU NIEeATEIbHOCTH, CBS3aHHBIMU C
(GHU3NKON, M COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHKCHUSIX
(u3HUECcKOl HayKH.

Ha wusyuenue ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HEJIeNI0), B 8 Kitacce
— 68 yacoB (2 gaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B HefieInio).

[Ipennaraemsiii B mporpamme o pusuke nepedyeHb 1adopaTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHIATEeNbHBIA  XapakTep, YYUTeNlb JelaeT BbIOOp MPOBEACHUS
7a0b0paTOpHBIX pabOT ©  ONBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEH
oOyyaromuxcs, CHUCKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpeajaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 3K3aMeHa 1o (U3UKe.
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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAI0IIEero Mupa.

@uszuka — Hayka O mnpupone. SBimenus npuponasl. Dusznueckue sBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, DNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeanunHbl. M3mepenue ¢puzndeckux BeanunH. Gusndeckre npulOopsl.
[TorpemHocTh H3MepeHnil. MexxnyHapoaHasi CUCTeEMa €ANHULL.

Kak ¢usuka w© jgpyrue  eCTECTBEHHbIE HAayKd  HW3YYalOT  TMPUPOIY.
EcTtecTBeHHOHAYUYHBIN METOJ] MO3HAHWMS: HAOI0IeHNE, IOCTAHOBKA HAYYHOT'O BOMPOCA,
BBIJIBJKCHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII01aeMOT0
spiieHnst. Onucanue PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHW4eCcKHe, TEIUIOBBIC, IIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®uznueckue TPUOOPHI U MPOUEAypa MPSMBIX H3MEPEHHM aHAJIOTOBBIM H

U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomol u onvimol.
1. OmpeneneHue NEHbI IeEHUs MIKaIbl U3MEPUTEILHOTO Tpubdopa.
N3mepeHne pacCTOSHUN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEN.
N3mepenue temmneparypbl Ipy IMTOMOILIN XKUIKOCTHOTO TEPMOMETpPA U JaTUMKa
TEMIIEpPaTyphl.
6. IIpoBeneHue uccieI0BaHus MO MPOBEPKE TUMOTE3BI: JATbHOCTH MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Pasznen 2. IlepBoHayajibHbIe CBECHUS 0 CTPOEHUH BelleCTBA.

CrtpoeHure BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHNE
JIVCKPETHOE CTPOECHHE BELIECTBA.

JIBmxeHne yactul BeniectBa. CBsA3b CKOPOCTH ABUKEHUS YACTHIL] C TEMIIEPATYPOU.
bpoyHnoBckoe nBmwxkenue, nuddysus. BanmopeicTBue 4acTUIl BEIIECTBA: MPUTIKEHNC
U OTTaJIKWBaHUE.
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ArperaTHble COCTOSIHHUS BELIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpuctayuimyecknx) Ted. B3aMMOCBA3b MEXIy CBOWMCTBAMH BEIISCTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX W HMX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHeIX COCTOSIHUM BOBI.

Jlemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Hab6monenue nuddyszuu.



3.

Ha6J'IIOI[eHI/Ie HBHGHHﬁ, 06T>$ICH$IIOIHI/IXC$I MNPUTAKCHUCM WJIM OTTAJIKMBAHUCM
qacTHI BCIICCTBA.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Onenka TuaMeTpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUSI CHJT MOJICKYJIIPHOTO TTPUTSHKCHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAECTBHE TeJl.

Mexanudeckoe 1BHKeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE IBUKEeHHE. CKOPOCTH.
Cpennsst CKOpOCTb IPU HEPABHOMEPHOM JIBMKEHHUH. PAcUYET IyTH ¥ BpEMEHU IBUKECHHUSL.

SBnenue nHepuuu. 3aKOH HHEepUUU. B3anMoaeicTBre Te Kak IpUYMHA H3MEHEHUS
CKOpPOCTH IBMKEHMs Tela. Macca kak Mepa MHEpTHOCTH Tena. [LIoTHOCTH BemiecTsa.
CBsI3b TUNIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B eAMHUIIE 00BEMA BEIIECTRA.

Cuna kak XapakTepuCTHKa B3auMonencTBus Tesl. Cuia ynpyrocta u 3akoH I'yka.
M3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIIeHUE TArOTEHUS U crila TshkecTH. Crita
TSUKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrioxeHne cui, HanpaBiIE€HHBIX
o oxHoM mpsiMoM. PaBHonenctByromas cui. Cuna TpeHUsA. TpeHHE CKOIbXKEHUA U
TpEHHeE NMOKosl. TpeHne B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

© 0k wbdE

Habmroienue MexaHu4eckoro JBUKEHUs Tela.

N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] UHEPLIMH.

Habmroienue u3MeHeHus: CKOpoCTH IPU B3aUMOJIECHCTBUU TEI.
CpaBHEHHE Macc 10 B3aUMOJEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

1.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO JABWIKEHHUs (IIapuKa B >KUJKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHHMS Opycka WM IapuKa I0
HAKJIOHHOU TTOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPJIOTO TeNa.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTshkeHus (nedopmanun)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

OneITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBXKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra3o0B.

JaBnenue. CriocoObl YMEHBIIICGHUS U yBEJIWYCHHs naBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JaBJICHUS raza oT 00bEMa, TemrepaTypsl. [lepenaya naBnenus TBEPIALIMU
TeaMH, JKUAKOCTIMHU U Ta3zamu. 3akoH Ilackans. [IHeBMarnueckue MamIvHBI.



3aBUCHUMOCTh JIaBIE€HUS >KUAKOCTH OT TiyOuHbl. [mapocraTuueckuii mapaaokc.
Coobmraromuecs cocyabl. [ uapaBnuueckiue MeXaHU3MBbI.

ATtmochepa 3emnu u atMocdepHoe naBieHHe. [IpHUUMHBI CyIIECTBOBAHUS
BO3qymHOW o6onoukn 3emun. Oneit  Toppuuemn. HW3mepenue artmochepHOTro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHHUS OT BBICOTHI HAJ YPOBHEM MOpS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KMAKOCTM M Tra3a Ha NOTPYKEHHOE B HHMX TeJlO. BbITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS a3a OT TEMIIEPATyphI.

[lepenayda naBaeHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauyueckun mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JaBICHMUSL.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT 00BEMA MOrPYKEHHOW YacTH Tena U
MJIOTHOCTH 5KHJIKOCTH.
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PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TeN: IUIABAHWE WJIM MOTPYKEHHUE TEJl B 3aBUCMMOCTH OT
COOTHOUIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJI€ OT O00BbEMA MOTrPYXKEHHOU B
YKUJIKOCTh YaCTH TeJa.
2. OmnpeneneHne BHITAIKUBAIOUIEH CHIIBI, IEUCTBYIOLIEN HA TEJIO0, MOTPYKEHHOE B
KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI, IEUCTBYIOIIECH HA TEJNO B
JKUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIONIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHKe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKU U OMPEACIIECHUE €€
IPy30II0ABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBECHS
pbiyara. IlpuMeHeHue mpaBuia paBHOBECUSI phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas s3Heprusi. Kunetnueckasi 1 noTeHUHanbHas 3Heprus. [Ipespaimienue
OJIHOT'O BHJIa MEXaHUYECKOUM SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.



1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThI CHIIBI TPEHHUS MPU PABHOMEPHOM JBMKCHHH Tella T10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS phlyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUM.
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Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEILIECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIEKYJ1. OTBITHI, MOATBEPAKAAOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOWU TEOPUH.

Monenu  TBEPIOTO, IKUIAKOTO M Ta3000pa3HOrO  COCTOSHUM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHUE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-KUHETUYECKOUN Teopun. CMaynBaHue
Y KalWUTAPHBIC SIBJICHUSA. TEIIOBOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBs3b TEMIEpATypbl CO CKOPOCTHIO TETUIOBOTO JIBMYKECHUS YaCTHIL.
BuyTtpennsisi sneprus. CriocoObl U3MEHEHHS BHYTPEHHEH SHEPruu: Tervionepenadya u
coBepiieHue paboTel. Buabsl Termonepenayd:  TEMIONPOBOJHOCTh, KOHBEKITHS,
W3JTy4YCHHUE.

KonuuectBo TemioTel. VYjaenbHash TEIUIOEMKOCTh BeIIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YPpaBHEHUE TEIJIOBOro OanaHca. [lmaBieHue u oTBepaeBaHUe
KPUCTAJUIMUYECKUX BEIISCTB. YenbHas TerioTra ruiaBieHus. l[lapooOpazoBanue u
koHneHcarus. HWcmapenwe. Kunenue. VYjaenpHas Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxHocTs Bo31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpuniuner padots! TerioBsix ABuratenen KIIJ[ remioBoro neuratens. TemnoBsie
JIBUTATEJIM U 3alMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmoneHue OpOyHOBCKOTO BUKECHHS.

Hab6mronenue nuddysuu.

HaOmronenue siBfieHnit cMaurBaHUsI M KaMWIISPHBIX SIBJICHUH.

HaOmronenue TeniaoBoro pacuimpeHus Ted.

3meHeHne naBieHUs rasa NP M3MEHEHWU O00BhEMa M HAarpeBaHUU WJIU
OXJIAXKICHUU.

6. IlpaBuna nsmMepeHus: TemMeparypsl.
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7. Bupasel Teronepenayu.
8. OxJaxaeHue Mpu COBEPIICHUN paOdOTHI.
9. HarpeBaHnue npu coBepiieHUH pabOThl BHEITHUMHU CHIIAMM.
10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.
11. HaOmroieHue KUIIEHUS.
12. HabnroeHue moCcTOsTHCTBA TEMITEPATYPhI MTPH TIIABJICHUH.
13. Moaenu TerIoBbIX JBUTATENEH.
Jlabopamopuvie pabomul u onvimaul.
1. OnbITHI 110 OOHAPY>KEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.
2. OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.
3. OnbIThI 10 HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX
TeJ.

4. OmpeneneHue NaBJICHUs BO3AyXa B OaJIOHE MIMPHUIIA.

5. OmbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €ro 00bEéMa U
HarpeBaHUs WIN OXJIAKICHUA.

6. IlpoBepka rumore3bl JTMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HabGmionenue wW3MEHEHUSI BHYTPEHHEH DHEprum Tela B pe3yJlibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBia€HUS TEMNIOOOMEHA MPU CMELIMBAHUM XOJIOJAHOW U ropsuen
BO/IBL.

9. OmpeneneHre KOJIWYECTBA TEIJIOTHI, MOJYUYEHHOTO BOJOW MPHU TEIIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. UccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpu3aums Tenl. J[Ba poma 2yeKTpuUYecKMX 3apsaaoB. Bzaumopencraue
3apspKeHHBIX Teql. 3akoH KyoHa (3aBUCHMOCTh CHITBI B3aUMOACHCTBHSI 3aPSKEHHBIX TEll
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEJIaMU).

Onektpuueckoe tmone. Hanpsixk€HHOCTh  dnekTpuueckoro mnojis. [lpuHnun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »nexkTpuyeckux 3apsiaoB. OJEMEHTAPHBIA JJIEKTPUYECKHM  3aps.
Crpoenne atoma. [IpoBOAHMKHM M OUAJIEKTPUKU. 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUYECKU TOK. Y CIOBHS CYIIECTBOBAHMS JIEKTPUUECKOrO TOKa. IcTOUHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHUSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTSIX U razax.



Onextpuyeckas uenb. Cuina Toka. DiekTpuueckoe Hanpsbkenue. ConpoTHBIIeHNE
MPOBOJHMUKA. YIEJIbHOE CONPOTHUBIICEHHE BeniecTBa. 3akoH Oma miig yyacTKa UEMH.
[TocnenoBaTenbHOE U ApaIENBHOE COCTMHEHUE TPOBOJHUKOB.

Pabota u MOIHOCTH AJNEKTpUUecKoro Toka. 3akoH Jlxoyns—Jlenna.
OnexkTpuyecKkue Menu W MOTPEOUTENr 3JEeKTpUYECKoM sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThl. B3auMoJelcTBHE MOCTOSAHHBIX MArHUTOB. MarHuTHOeE
nosie. MarauTHoe noJie 3eMJId U €r0 3Ha4eHUe Ui KU3HU Ha 3emuie. OnbIT Dpcrena.
MarHutHOe moJie NEKTPUYECKOro TOKa. I[puMEHEHHE 3JIEKTPOMAarHUTOB B TEXHHKE.
JlelicTBME MAarHUTHOTO MOJIS1 HA IPOBOJHHUK C TOKOM. DJEKTPOJABUTaTEINb TOCTOSSHHOIO
ToKa. lcronp30BaHME DIEKTPOABUraTENed B TEXHUYECKHMX YCTPOWMCTBAX M Ha
TPaHCHIIOPTE.

OnbiTel @apajies. SIBieHue 3aeKTpoMarHuTHOW wuHAYKUMHU. [IpaBuno JleHna.
Onextporenepatop. CriocoObl MOIYYSHUS IICKTPUIECKOM SHEPTUH. DJIECKTPOCTAHIINH Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3aLUs TEIL.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS HUHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.

[IpOBOTHUKH U JUBIEKTPUKHU.

MogenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

11. I'a30BbIi pa3ps.

12. I3MepeHne CHIIbl TOKA aMIIEPMETPOM.

13. I3mMepeHne 3IeKTPUIECKOr0 HAMPSHKEHNUS BOJTbTMETPOM.

14. PeoctaT 1 Mara3suH CONPOTHUBIICHUI.

15. B3aumoieiiCTBUE NMOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOKHOCTH Pa3AECICHUsI IOJKFOCOB MAarHUTa.
17. MoaenupoBaHUE MATHUTHBIX MOJIEN ITOCTOSSHHBIX MAarHUTOB.
18. OnbIT IpcTena.

19. MarHuTHo€ MoJie TOKa. DJIEKTPOMAarHur.

20. JleyicTBME€ MAarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

22. UccrienoBaHue SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23. OnbiTel Dapanes.

© 0N o O bk wDdE
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24.

25.

3aBUCHMOCTh  HAmpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHHA  €ro
BO3HUKHOBCHHUSI.
DJeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o 0k~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTbl  TO  HAOJMIOAEHUIO  JJEKTPU3alMM  TeJd HMHAYKIMEW U Tpu
CONPUKOCHOBEHHH.

HccnmenoBanne  OEUCTBUS  DJIEKTPUYECKOTO MO HA IMPOBOAHUKU U
JTVRJIEKTPUKHU.

COopka 1 npoBepka pabOThI NEKTPUIYECKOMN 1IEMU MOCTOSHHOTO TOKA.
N3mepeHune U peryJmpoBaHHUE CUIIbI TOKA.

N3mepeHne U peryaupoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJBI TOKAa, HAYLIETO Yepe3 pe3UcCTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBICHUS
IPOBOJHUKA OT €r0 JJIMHBI, IUIONIaI1 MONEPEYHOTI0 CEYEHUS U MaTepHalia.
[IpoBepka mpaBWiIa CIOXKEHUS HAOPsDKEHUM MpU  MOCJIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JUisi CHJIBIL TOKa MPH MapajUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4YEPE3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO MOJIsi MOCTOSIHHBIX MarHUTOB NPHU UX OOBEIMHEHUU U
paszeneHuu.

HccnenoBanue 1€WCTBHS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTDH CHJIbI B3aUMOJICUCTBUS KaTYIIKH C
TOKOM U MarHMTa OT CHJIbI TOKAa U HANpaBJICHUS TOKA B KaTYIIIKE.

N3yyeHue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoncTpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATENs.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnpIThl 1O  HCCACAOBAHUIO  SIBJICHUSA  AJEKTPOMATHUTHOM  MHAYKIIMH:
UCCJIeI0BAHNE U3MEHEHUIN 3HAUCHHUS U HAMPABIECHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszngena 8. Mexannueckue siBJCHHUS.
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Mexanuueckoe  aBWKeHHe. MarepuanpHag  Touka. (Cucrema  OTcyéTa.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JIBJKEHHs. PaBHOMEpHOE  MpAMOJIMHENHOE
nBkeHue. HepaBHomepHOe mpsiMoinHeHOe ABuxkeHue. CpenHsss U MIHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsiMoJinHelHOe JiBrkeHne. CBoOOAHOE MajieHue.
OmnbiTel ["anunes.

PaBHOMEepHOE JBMKEHHME MO OKpyKHOCTH. Ilepmon u uacrora oOpaiieHus.
JIuneiinas u yrinoBas ckopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3akoH Hpbtorona. Btopou 3akoH Hprorona. Tperuit 3akoH HrroToHa.
[IpyHLIMN CyTIEpIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHUs: CHJIa TPEHHUS CKOJIBXKECHUS, CHUIIA
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJHOTO MaICHUSI.
JIBrxenue 1a”er Bokpyr CosHna. IlepBasg kocmuueckas ckopoctb. HeBecoMocTs U
IIEPErpy3KH.

PaBHOBecue MarepuanbHOl TOYKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsec tenma. M3meHenue wumnyibca. VMIynbC CHiIbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cui TSKECTH, yNpyrocTH, TPEHHS.
CBs13b 3Hepruu U padoThl. [loTeHnanbHas 3Heprus Teia, MOAHITOr0 HaJ MOBEPXHOCTHIO
3emud. [loTeHIManbHas 3Heprus cxaTou NpykuHbl. Kunernueckas sneprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HaOnrogeHue MeXaHWYeCKOro ABWKEHHUS Tella OTHOCUTENBHO pPAa3HBIX Tell

OTCYETA.

2. CpaBHeHME IyT€d M TPACKTOPUI ABUKEHHS OJHOTO W TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.
HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabGnrogenue nBM>XeHMs Tejla 0 OKPY>KHOCTH.

Habmroienne MexaHMYeCKHX SBJICHHUH, MPOUCXONAIIUMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)XXKECHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HaOmromenue paBeHCTBA CHJI PU B3aUMOJICHCTBUU TEIL.

9. HM3menenue Beca Tena npu YCKOPEHHOM JIBUKEHUU.

10. Ilepemaya umiynbca npyu B3aMMOJICUCTBUM TE.

11. [IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOACHCTBUU TE.

© gk~ w
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12.
13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIPYTroM B3aUMOIEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPIUH ITPH CBOOOTHOM IaJICHUH.

CoxpaHeHHE MEXAaHMYECKOW SHEPruM IIPU ABIDKECHUM Teja IOJ JEUCTBUEM
IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakrta i pa3roHa U JAJbHEWUIEro pPaBHOMEPHOTO
JBIKEHUS [IAPUKA WIH TETIEKKU.

Omnpenenenue cpeHel CKOPOCTU CKOJBXKEHUSI OpyCKa MM JIBUXKEHUS [IapHKa
10 HAKJIOHHOM TTOCKOCTH.

OnpeneneHue YCKOPEHUsI Tela NpPU  PABHOYCKOPEHHOM JBHXKEHUHU TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IIPU  PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUNIOTE3bI: €CIIM MPU PAaBHOYCKOPEHHOM JBIKCHUU 0€3 HauyajlbHOU
CKOPOCTH IYTH OTHOCSITCSL KaK psiJi HEUETHBIX YMCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JTaBJICHHUSL.

Onpenenenue ko3 puIrieHTa TPEHUS CKOJIBbXKEHUS.

OnpeneneHne KECTKOCTH NPYKUHBI.

Omnpenenenue paboOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUM Tejla O
TOPU30HTATBHON OBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH MPU MOIBEME TPy3a ¢ UCTIOJIb30BAHUEM
HETOJIBU)KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPAHEHHS YSHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHbIE XapaKTEPUCTUKH KoJeOaHWil: mepuof,
4acToTa, aMIUINTyZa. MaTremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHne
SHEPrUM MpH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxatomue kosnebanus. BeiHyx)aeHHbIe KonebaHus. Pezonanc. Mexanuueckue

BOJIHBI.

CaoiicTBa MexaHW4YecKuX BOJH. [IpomonbHbIE M TONEpeYHble BOJIHBL J[IMHA

BOJIHBI U CKOpPOCTBb €€ pacupocTpaHeHHs. MexaHWueCcKue BOJIHBI B TBEPIAOM Tele,
CEHCMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa ToHa. OTtpaxkenue 3Byka. WHppasByk u
YIbTPa3BYK.

Hemoncmpayuu.

1.

HaOGmronenue kosiebanuii TeJ MO 1SUCTBUEM CUIIBI TSKECTU U CUJTBI YIIPYTOCTH.
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Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmroienue BoIHYKIEHHBIX KOJIEOaHH U pe30HaHCa.
PacnipocTpanenue npoA0iabHBIX U MOTIEPEYHBIX BOJH (HA MOJIEIHN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI pEe30HAHC.

ok wD

Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne 4aCTOTHI U TIEpUOa KOJIeOaHW MaTEeMaTHYECKOTO MasSTHHKA.
2. OmpepeneHuie 4acTOThl U IEpHOJIa KoieOaHUu MPY>KUHHOTO MAasgTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproia KoJieOaHUM MOIBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH TEpHOAa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoia KoiaeOaHuii Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. ONbITBL, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTh IMEpUOJa KOJIeOaHUM MPYKKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaICHHUS.

Pazgea 10. DneKTpoOMAarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE noJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX  BoJIH. Illkama anexTpomarHuTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DnekTpoMarHuTHasi mpupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. U3yuenue CBOMCTB OJIIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHMIBHOTO

TenedoHa.

Paznen 11. CBeToBble SIBJICHUS.

JlyueBas mogmenp cera. Mcrounuku cBera. lIpsMonumHerHOe pacnpoCTpaHEHHUE
ceeta. 3armenuss Connua u Jlywel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus ceeta. [loaHoe BHYTpEeHHEE OTpaKeHHE
cBeta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOJIAX.

JIunza. Xox nyueid B nuH3e. OnTuyeckas cucrema (poroanmnapara, MUKpOCKOIA U
Teneckona. ['na3 kak ontudeckas cuctemMa. bim3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HetoToHA. CriO’KeHHE CIEKTPATBHBIX
uBeToB. /ucnepcus cera.

Hemoncmpauuu.

14



© 0N O bk DR

[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.

OTtpakeHue cBera.

[Tomyuenune n300pax€HUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tosryuenue n300paxeHU ¢ TOMOILBIO JIMH3.

[Tpunuun aeicTBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.

10. Monenb riasa.

11. PaznoxkeHue O€I0ro CBEeTa B CIEKTP.

12. ITomydyeHue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

HccnenoBanre 3aBUCMMOCTH yTJla OTPAXKEHUSI CBETOBOTO JTy4a OT yrJjia MajJieHus.
H3ydeHne xapakTepuCTUK H300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIiia MPEJIOMIICHHS CBETOBOTO Jy4ya OT yIJia
MaJICHUS HA TPAHUIIE «BO3TyX—CTEKIION.

[Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne (OKYCHOTO pacCTOSHUS W ONTUYECKOM CHIIBI coOuparomieit
JIMH3HIL.

OTBITHI IO Pa3NOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI 110 BOCTIPUSATHIO I[BETA MPEMETOB MTPU WX HAOIIOACHUH Yepe3 IBETOBBIE
GbUIBTPHIL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OnwiTel Pe3eppopna m mmanerapHas wmojnenb atoma. Mogens atoma bopa.
Hcnyckanue u norniomeHrne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.

PannoaktuBHOCTE. Anba, OeTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO siipa.
Hyxnonnas mojzens aromHoro siapa. M3oronsl. PagnoaktrBHbie nipeBpamieHus. [lepruon
MOJIypacmajia aTOMHBIX SAEP.

S nepHble peakunu. 3aKOHbI COXPAHECHUS 3apsA0BOr0 U MACCOBOTO YHCEIN. DHEPrUs
CBSI3M aTOMHBIX siiep. CBsi3b MacChl M 3HEpruv. Peaknuu cuHTE3a W J€NIEHUs SIEp.
Nctounuku 3neprun CosHIa U 3BE3I.

Snepnas osHepretuka. JleMCTBUS pPaAMOAKTUBHBIX W3JIYYCHUW HaA IKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1.

2.
3.
4

CreKTpbl U3ITy4YEHHUSI U TTOTJIOLICHUS.
CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Bogopo/a.

HabGmtonenue tpekoB B kamepe Buiibcona.
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5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: U3MEPEHUE YPHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH (110

dotorpadusm).

3. Usmepenue pagnoakTuBHOTO (HOHA.

IHoBTOpPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOMIMKA MOAYJb TMpEAHA3HAYEH [JIs CHUCTeMaTH3allud |
000011IeHUs] TIPEIMETHOTO COZIEP>KaHUSA M OMbITA JIEATEIbHOCTH, TPUOOPETEHHOTO TpU
W3YYCHUU BCEro Kypca (u3ukW, a Takke Id TOJATOTOBKM K OCHOBHOMY
TrOCyJIapCTBEHHOMY 3K3aMeHY MO (GU3HKE NI 00yUJaOIIUXCsl, BRIOPABIINX 3TOT YICOHBIN
peaMET.

[Ipy u3ydyeHUM HNAHHOTO MOJYJSI PEATUZYIOTCS M CHUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEYMBACTCS JOCTHUKEHUE MPEAMETHBIX M
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJIbTaToB o0yueHwusl, dbopmupyercs
€CTECTBEHHOHAyYHasi T'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB KCCJIEI0BaHUS
SIBJICHUM TIPUPOJBI U TEXHUKH, OBJIAICHUE YMEHUIMU OOBSICHATh (PU3NUYECKUE SBICHUS,
MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJa4yd, B TOM YHUCJIE KayeCTBEHHBIE H
AKCTIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ESITENLHOCTHBIN XapaKTeP JAHHOTO pa3/esa peann3yeTcs 3a CYET
TOTO, YTO OOYYAIOIINECs BBHIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM TIpeIjIaraeTcs:

HA OCHOBE IMOJYYEHHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBSCHATH (pU3MUecKue
SABJICHHS B OKPY’KAIOILIEN IPUPOJIE U TOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAYUHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUMN, B TOM YUCIIE
JIJISL TPOBEPKU TUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSTh HAyYHBIE OCHOBBI HaMbOOJEe BaXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HalpUMep, MPAKTUYECKOrO0 HCMHOJIb30BAHUS PA3NTUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHUS BCEX HM3BECTHBIX BUJIOB
SHEPIUH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3uKu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS HAMpaBICHO Ha
JOCTMKEHUE JIMYHOCTHBIX, METAaNpeAMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare uzyueHus uU3MKM Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs Y
oOyuarolerocsi OyayT copMUPOBAHBI CIEAYIOUINE TNYHOCTHBIC PE3yIbTaThl B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHUS

— TPOSIBJICHUE MHTEPECA K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
bu3nyuecKoil HayKu;

— IIEHHOCTHOE OTHONIIEHUE K JOCTHXKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTMBHOMY y4YaCTHUIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JTOCTHKEHUMN
busuKy;

— OCO3HAaHHME BAXHOCTHM MOPAJIBHO-ITUYECKUX NPUHIUIOB B JACATEIBHOCTU
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIPHITHE 3CTETHMUECKUX KadeCTB (PU3NYECKOW HAyKu: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHHUSL:

— OCO3HAaHME LIEHHOCTH (PM3MUECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA O3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEH COCTABIISIOMIEH KYJIBTYPHI;

- pa3BUTHE Hay4yHOW JIIOOO3HATENBHOCTH, HWHTEpEca K MCCIEeI0BaTEIbCKON
NEeATENBHOCTH;

5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIYyYHS:

— OCO3HAaHME IIeHHOCTH Oe3omacHOro oOpa3a JKW3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTH TMpaBWil OE30IacHOro IOBEJIEHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, ¢ 3JIEKTPUUECKUM M TEIUIOBBIM O00OpYAOBAHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOopMHUPOBAHHOCTH HaBBIKA peIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIMUOKY 1
TaKOIo YK€ MpaBa y APYroro 4ejoBeKa;

6) TPy10BOT0 BOCIIMTAHUSI:

— AKTMBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbLHON OpraHu3aIuu, ropojia, Kpas) TEXHOJIOTHYECKON U COIMalIbHOM
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

— HMHTEpeC K MPAKTUUYECKOMY U3YUYEHUIO MPOPECCUl, CBA3aHHBIX C (PUBUKOM;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:
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OpHUEHTAIMsI Ha TpUMEHEeHUe (PU3MUECKUX 3HAHUMN JIJIs peLIeHus 3a/1a4 B 00J1aCTH
OKpYXaloIlllel Ccpefpl, MJIAHUPOBAHUS IMOCTYIKOB M OLIEHKA HX BO3MOKHBIX
MOCJICACTBUM JUIsl OKPYIKAIOIIEN CPebl;

OCO3HaHUE TJI00AJBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM U MyTed ux
pelIeHus;

8) aJjanrTagu K UISMEHAIOIUMCH YCTTOBUAM COIIH&JILHOVI u IIpHpOIlHOﬁ cpeabl:

NOTPEeOHOCTH BO B3aUMOJICHCTBUU NP BBHITIOJHEHUN UCCIEAOBAHUN U MPOEKTOB
(¢u3nYecKoil HalIPaBICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHUX;
MOBBIIIEHHE  YPOBHS  CBOEM  KOMIETEHTHOCTH 4Ye€pe3  NPaKTUYECKYIO
JESITENBHOCTD;

NoTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUMW, B TOM 4YHCIie (POPMYIHPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAaX U SIBICHUAX;

OCO3HaHHUE JI€PUIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEW B 00JacCTH
busuKu;

IUTAaHWPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUIA;
CTpEMJICHHE aHAJIM3UPOBAaTh U BBIABJIATh B3aMMOCBSA3M IPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OIIEHKA CBOMX JEHUCTBUM C YYETOM BIWAHUSA HA OKPYXKAOUIYI Cpeny,
BO3MO’KHBIX IJI00AJIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrate ocBoeHHUs MporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y o0ydaronierocsi 0yayt chopMupoBaHbl MeTANPeIMeTHbIE Pe3yJIbTAThI,
BKJIFOYAIOIIME MTO3HABATENbHBIE YHUBEPCAIbHbBIC YU€OHbIE EHCTBUSA, KOMMYHUKATHBHbIE
YHUBEpCaIbHBIC YICOHBIC ICHCTBHSI, PETYJISITUBHBIC YHUBEPCAIbHBIE YIeOHBIE ICHCTBU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jijornuyeckue qeMcTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABJIMBATh CYIIECTBEHHbIM MpHU3HAK KJIacCU(UKALUM, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B pacCMaTpUBacMbIX (haKTax,
JTAHHBIX ¥ HAOJIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBIIATH TPUYMHHO-CJICICTBEHHBIC CBSI3W TIPH U3yYEHUN (DU3UYCCKUX SBICHHMA
U MPOIIECCOB, JCNIaTh BBIBOJIBI C UCTIOIL30BAHUEM JISAYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS35X (PU3MUECKUX BEJINYUH;
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CaMOCTOSITENIbHO BBIOMpaTh CHoco0 perieHus y4eOHON (u3HUecKor 3amadu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PELIECHUS, BBIOOP HanOoJIee MOAXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe JeCTBUSA.
HCIIOJIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
IPOBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NICCKOTO SBIICHUS;
OILICHMBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(OPMAIIHUIO, MTOTYUYEHHYIO B
XO0/I€ UCCJIeIOBAHUS UITU IKCIIEPUMEHTA;
CaMOCTOATENBHO (opMyIHMpoBaTh OOOOIIEHUST W BBIBOJABI MO pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,
POrHO3UPOBATh BO3MOKHOE JalibHEHIIIee pa3BUTHE (PUBNUECKUX MPOLIECCOB, a
TaK)K€ BBIABUTATh IPEANONIOKEHUSI 00 WX PAa3BUTUM B HOBBIX YCIIOBUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:
NPUMEHSATDH Pa3InIHBIC METOIbI, HTHCTPYMEHTHI M 3aIIPOCHI IIPH MTOUCKE U 0TOOPE
uH(pOpMAIMU WIM JAaHHBIX C YYETOM MPEIJIOKEHHON ydyeOHON (u3nuecKkon
3a/1a4u;
aHaJIM3UpPOBaTh, CHCTEMATU3UPOBaTh U HHTEPIPETHUPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,
CaMOCTOATENLHO BBIOUPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHS HHPOpMaLUU
U WUIIOCTPUPOBATh PEIIaeMble 3a/1a4l HECIOKHBIMHU CXEMaMH, JuarpaMmmamu,
WHOU rpadUKON U UX KOMOMHAITUSIMU.

KoMMmyHuKkaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:
B X0ji€ 00CYyX/IeHUsI y4ueOHOro MaTepuaia, pe3yJbTaToB JJabOpaTOPHBIX pabOT U
MIPOEKTOB 33J]aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOU TEMbI U BbICKa3bIBATh
UJieH, HalleJICHHbIE HA PeLICHUE 3a/1a4dl U MOojAJep)KaHue OJaroxenareabHOCTH
OOIICHUS,
COMOCTABIISATh CBOM CYXXJEHHUS C CYXICHUSIMHU APYIMX YYACTHUKOB JHMAJIOTA,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUIA;
BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTaBIATh PE3yNbTAaThl BBITOJHEHHOTO (DPU3MUECKOTrO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMMAaTh W HWCIOJB30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaJTbHOU
paboThI IPU PELICHUH KOHKPETHOU (PU3MUYecKol mpoOieMbl;
NPUHUMATH LIEJTM COBMECTHOM JESTEIBHOCTH, OPTaHU30BbIBATh ACHCTBUS MO €€
JOCTHKEHHUIO: PaCHpenessiTh PO, OOCYKJaTh MPOILECCHl U Pe3yJIbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIFOJICH;
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— BBIMOJHATH CBOKO YacTh padOTHI, JOCTUTAs KAadyeCTBEHHOTO pe3yibTaTa To
CBOEMY HAIPABIICHUIO W KOOPIAMHUPYS CBOM JEUCTBHUS C JPYTMMH YJICHAMU
KOMAaH]IbI;

— OIIGHHMBaTh Ka4eCTBO CBOETO BKJIaga B OOIUMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe JeiCTBHUSA

Camoopranusanus:

— BBISBJIATH MPOOJEMBI B KU3HCHHBIX M YYEOHBIX CHUTYyaIUsIX, TPEOYIOMUX IS
pereHust GU3NIECKUX 3HAHWM;

— OpHUEHTUPOBATHCSA B  PA3JIMYHBIX  MOJAXOJAaX  HPUHATHUS  PELICHUU
(MHIMBUAYATbHOE, MPUHSTHE PEIICHUSA B TPYIIIE, IPUHATHE PEIICHUHN TPYTIION);

— CaMOCTOATENBLHO COCTaBIIATh AJTOPUTM perieHus (HU3MUECKON 3aauu WU
IJlaHa MCCIIEJOBAaHUS C Y4YETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jlaracMble BAPUAHTHI PEIICHU;

— JenaTth BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

— JaBaTh aJICKBAaTHYIO OIIEHKY CUTYyallUH W MPEAJaraTh IJIaH €€ U3MEHEHHS;

— OOBSICHATH MPUYUHBI IOCTHXKEHUS (HEIOCTUXKEHMSI) PE3YJIbTAaTOB JEATEIHLHOCTH,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

— BHOCHUTb KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHCIE€ B XOJ BBIINOJIHEHUS
bu3MYEeCcKOro MCCIe0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OITMOOK, BOSHUKIINUX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIHU U YCIOBUSIM;

— CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CHopa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;

— TpU3HABaTh CBOE MPABO HAa OMIMOKY MPHU penieHur (U3HUECKUX 3a/lady Wi B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOydyeHuss B 7 kJjacce IpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

— UCIOJB30BaTh MOHATHS: (PU3MYECKUE W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJENlb, THUIIOTE3a, CIWHUIBI (U3NYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPOE, KUAKOE, Ta3000pa3Hoe),
MEXaHUUYECKOE JIBHKEHUE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHEIHOE),
TpaeKTOpHs, paBHOACUCTBYIOIIAsI cuia, Aedhopmanus (yrnpyras, miacTuueckas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
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paznudath sBieHUS (mudQys3us, TEITIOBOE BIKCHHWE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE JIBHKECHUE, HEPABHOMEPHOE JIBUKEHHUE, WHEPLU,
B3aMOJICMCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpAlllCHUsI, TEpefada IaBICHUS TBEPABIMU TEJIAMH, KUAKOCTAMH M Ta3aMH,
aTMoc(epHOe JaBJCHHUE, MIaBaHUE Tell, IPEBPAIIEHUS MEXaHUYECKOW SHEPTUHN )
[0 ONHUCAaHWI0O UWX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSBICHUE MU3YYECHHBIX (DU3UUYECKUX SIBIICHHM B OKpY>KArOIIEM
MHUpE, B TOM 4YHclie (PU3UUYECKUE SIBIICHUSI B MPUPOJE: MPUMEPHI JIBIKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXKUBOU IPUPO/IE, IEUCTBUE CUIIBI TPEHUS
B MPUPOJIC ¥ TEXHUKE, BIUSHUE aTMOCHEPHOTO JAaBJICHUS HA )KUBOW OPTaHU3M,
IJIaBaHUE PBIO, pbIYary B TEJI€ YEIOBEKA, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO
3a/1a4y B Y4eOHYI0, BBIICIISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) (PU3UIECKUX
SIBIICHUM;

ONHCHIBATh HM3YYECHHBIE CBOWCTBA TN M (PU3UUECKHUE SIBJIICHUSA, HCIOIb3YS
du3nueckue BeIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEAHSASA CKOPOCTh, CHJIa YIPYIOCTH, CUJa TSKECTH, BEC TEJa, CUJIa
TpeHusl, AaBjieHUe (TBEPAOro Temna, KUAKOCTH, ra3a), BbITAJKUBAIOIIas CuJja,
MexaHu4eckas pabora, MOIIHOCTh, TJIEY0 CHJIbI, MOMEHT CHJIbI, KO UIIUECHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAs W MOTEHIUAIbHASI YHEPTHS),
MpU OMHCAHWUU TPABWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] WM €IUHUIIBI (U3UYECKUX BEIMYMH, HAXOJIUTh
dbopMysbl, CBSI3BIBAOIINE JaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEITUYMHAMHU, CTPOUTh TpauUKd WU3YYECHHBIX 3aBUCUMOCTEH (DU3UYECKUX
BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
IpaBuiia CIOXEHUsI CUi (BIOJb OJHOU mpsmMoi), 3akoH ['yka, 3akoH [lackans,
3aKOH ApXUMeaa, MPaBUIO PaBHOBECHS pbrdara (0JI0Ka), «30JI0TOE MPABUIION
MEXAHUKH, 3aKOH COXPAHEHUSI MEXAHWYECKOW JHEPruu, NpPU 3TOM [1aBaTh
CIIOBECHYI0 (POPMYJIMPOBKY 3aKOHA M 3alHMCHIBATH €ro MaTeMaTHU4eCKOoe
BBIPAKCHUE;

OOBSCHATHh (PU3NYECKUE SBJICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEepa: BbISABIATH
MPUYUHHO-CJICCTBEHHbIC CBSI3M, CTPOUTHh OOBSCHEHHUE W3 1—2 JIOTUYECKUX
miaroB ¢ onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3HYECKUX SIBICHHIA,
bU3MYeCKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemarh pacu€éTHbIC 3a7a4u B 1—2 JAEMCTBUS, MCMOIB3YSl 3aKOHBI M (DOPMYIIHI,
CBsI3BIBAIONINE (PU3NYECKHUE BEITUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud
3aMUCBhIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKUE BETUYMHBI B (DOPMYIIBI
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U TIPOBOJIUTH PACUYEThl, HAXOJWTHh CIPABOYHBIC JaHHBIC, HEOOXOAMUMBIC IS
pemieHusl 3a7ad, OICHWBATh PEATUCTUYHOCTh TOJYYCHHOW (HU3UIECKOM
BEITUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEUIUTh MPU MOMOIIU (PUINIECKUX
METOJIOB, B OMMCAHUM MCCIIEIOBAHUS BBIICIATH MIPOBEPSIEMOE MPEANOI0KEHNE
(rumoTesy), pa3nTudaTh ¥ HHTEPIPETHPOBATH MOJYICHHBIA PE3YJIbTAT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JEIAaTh BBIBOJIBI 110 €TI0 PE3yJIbTaTaM;

IMPOBOJUTEH OMNBITHl 1O HAOTIOACHUIO (PU3NYECKHUX SIBICHUN WM (U3HUECKUX
CBOMCTB Tel: (OpMYJIHMpPOBATH TIPOBEPSEMbIEC MPEANOJIOKEHHUS, COOUpaTh
YCTAaHOBKY W3 MPEIIOKEHHOT0 O0OpYJIOBaHUs, 3alUChIBATh XOJ OIbITA U
(bopMyIHpPOBaTh BHIBOIHI,

BEITIOJTHATH TPSMBIE U3MEPEHUS PACCTOSIHHSI, BPEMEHH, MacChl Tena, 00bhEMa,
CWJIBl U TEMIIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB,
3aluChIBaTh TIOKa3aHWs MpUOOpPOB ¢ Yy4YETOM 3aJaHHOM  aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHNN;

MPOBOJAUTL HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMYMHBI OT
IPYro ¢ WCIOJIB30BAaHUEM TPSAMBIX HW3MEPCHHHA (3aBUCUMOCTH  ITyTH
PAaBHOMEPHO JIBMKYIIErOCs Tella OT BPEMEHU JBIXKCHHS Tela, CHIIbI TPEHUS
CKOJIRKEHHS OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEM Tel u
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUJIOMAJAM CONPUKOCHOBEHHS TEJN, CHIIBI
VOPYTOCTH OT YIJWHEHWS TMPYKHWHBI, BBITAJIKWBAIOIICH CHJIBI OT 00BEMa
NOTPY>KEHHOM YacTH Teja W OT TUIOTHOCTH KUIKOCTH, €€ HE3aBUCHMOCTH OT
MJIOTHOCTH T€Ja, OT MIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM TIJIaBaHUs
TE€J, YCIOBHI paBHOBECHS pblyara v OJOKOB), Y4aCTBOBATh B IJIAHUPOBAHHH
y4e0OHOT0 HCCNeA0BaHUs, COOUPATh YCTAHOBKY U BHITIOIHITH H3MEPEHHUS, CTIEAYS
PEIJIOKEHHOMY TUIaHy, (PUKCUPOBATH PEe3yJbTaThl MOJTYYCHHON 3aBHCUMOCTH
bu3MYeCKUX BEJMYMH B BUJAC MPEIJIOKEHHBIX TaOIUI] M TpaduKOB, NETaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKHUX BETNYNH (TUTOTHOCTH BEIIECTBA
KHUJKOCTH M TBEPAOTO Tela, Chjla TPEHHsI CKOJBKEHHWsS, NaBICHUE BO3IyXa,
BBITAJIKMBAIOIIAs CHWJIa, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTH TeJO,
KOO (PUIIMEHT TMOJE3HOr0  JCHCTBUS MPOCTBIX  MEXaHWU3MOB),  CIEAys
MPEMIOKCHHOW WHCTPYKIIMW: TPU  BBIMOJTHEHUH W3MEPEHUH CcOoOMpaTh
DKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYUCIISITH 3HAYCHUE NCKOMOM BEIMYHHEI;
coOJI0JIaTh MpaBWJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS TTPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTMHAMOMETP, COOOIIAIOLINECS COCYAbl, OapoMeTp, pblyar,
MTOJIBM)KHBIN 1 HETIOIBYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;
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— XapaKTepu30BaTh MPHUHITUILI ACHCTBUS M3YyUYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOPOiIl HA UX OMUCAHUS (B TOM YHCIIE: TOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THUJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEDP, MOPIIHEBOU
HAcOC, apeoMETp), UCIOJb3ysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBICHHUU U
He00XoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJIUTH MPUMEPHI (HAXOAUTH WH(POPMAIMIO O TPUMEpPax) MPAKTUIECKOTO
WCITOJIB30BaHUS (PHM3NICCKUX 3HAHWK B TTIOBCEAHEBHOM KU3HU JJIs1 00eCIICUeHUS
0e30MacHOCTH MPU OOpaIllEeHUH C MPUOOpPAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXpaHEHHUs! 370pPOBbsS M COOJIIOJCHHUS HOPM HKOJOTHYECKOTO TMOBEICHUS B
OKpY’KaroUIEN Cpeae;

—  OCYIIECTBIJISITH OTOOpP MCTOYHUKOB MH(popManuu B UHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, HAa OCHOBE HMMEIOIIUMXCA 3HAHUU U IyTEM
CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEISATH MHGOPMAIINIO, KOTOPas SIBIISETCA
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJIOCTOBEPHOIA;

— UCIOJB30BaTh TIPU BBHITIOJTHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOTo CoJepKaHus, CIPaBOYHBIE MaTepHUaIIbl, PECYPChI CETH
WNutepHer, BiaaAeTh NpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
2-3 ucTOYHHMKOB WH(MOpMAIMu (DU3NIECKOTO COACP)KAHUS, B TOM YHCIIC
MyOJIMYHO JeNIaTh KPaTKUE COOOIIEHUS O Pe3ybTaTax MPOEKTOB WM YYEOHBIX
VCCIIEIOBAHUM, MPU 3TOM I'PAMOTHO MCIIOJIB30BaTh U3YUYEHHBIA ITOHSITUHHBINA
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

— TpU BHINOJHEHUH YYEOHBIX TMPOCKTOB M HCCJICAOBAHHWM pacmpenemsiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJla4aMU, CIEIUTh
3a BBIMOJHEHHUEM I1JIaHA JISUCTBUH, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIA/l B
JESATENbHOCTh TPYIIIbI, BBICTPAaUBaTh KOMMYHMKATUBHOE B3aUMOJICHICTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOLINX.

K koniy oOydyeHuss B 8 kJjiacce mpeIMeTHBbIE Pe3yibTaThl Ha 0Aa30BOM ypOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

— HCHOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHHUE
aTOMOB M MOJIEKYJl, arperatHbleé COCTOSHHUS BEILECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeNa, HACBHIIMICHHBIH W HEHACHIIICHHBIA Map, BIAXXHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHSI HHEPrus, TEIUIOBOM JBHUTaTElb, SJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsl, IJEKTPUUYECKOE TOJIe, MPOBOJHUKUA W AUIJIEKTPUKH,
MMOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

— PpasnuuaTh SBJIEHHS (TEIUIOBOE paCIIMPEHUE U CKaThe, TeIonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHHUE, KalWULIPHBIE SBJICHUS, WCIAPEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIU3anus (OTBEpAEBaHUE), KHUIICHHUE,
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Terionepeaaya (TermIoNpOBOAHOCTh, KOHBEKLHUSA, WU3JIYUYEHUE), DJIEKTPU3ALMS
T€JI, B3aUMOJICUCTBHUE 3aps0B, IECUCTBUS DIECKTPUUECKOTO TOKA, KOPOTKOE
3aMBIKaHHE, B3aWMOJCHUCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO ITIOJISI HA
IOPOBOJAHUK C TOKOM, O3JEKTPOMAarHWTHas MWHIAYKIUS) 10 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SBICHUH B OKPYXKAIOLIEM
MUpE, B TOM UUCIIe PU3NYECKHUE SBICHUS B IPUPOE: IOBEPXHOCTHOE HATSKEHUE
Y KallWUISIPHBIC SIBJICHUS B IPUPOAE, KPUCTAILIBI B IPUPOJE, n3ilydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHe,
CHera, DSJCKTPUUECKHE SBICHUS B aTtMocdepe, DIEeKTPUYECTBO IKUBBIX
OpPraHW3MOB, MarHUTHOE T0JIe 3eMJTH, Apeiid MOIOCOB, POJIb MATHUTHOTO TOJIS
JUIS KU3HH Ha 3eMile, MOJISIPHOE CHSIHUE, TIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO
3a/1a4y B y4EOHYIO, BBIACIIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBIICHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TE€N M (PU3UUECKHUE SIBJIICHUSA, HCIOIb3YS
(¢u3MUecKue BEIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS OHHEPrus, KOIMYECTBO
TEIUIOTHI, YIEIbHAasl TEIJIOEMKOCTh BEIIECTBA, yJAEJIbHAs TEIUIOTa ILJIABJICHMUS,
yleabHas TeIuloTa napooOpa3oBaHMsl, YIElbHas TEIJIOTa CrOpaHUs TOILIUBA,
KO3((PUIIMEHT TMOJE3HOTO JEWCTBHS TEIJIOBOM MAIMHBI, OTHOCHUTEIbHAs
BJIAKHOCTh BO3/yXa, DJIEKTPUYECKAW 3apsii, CHJIA TOKAa, DJIJIEKTPUYECKOE
HaIlpsDKEHWE,  CONPOTUBIIEHWE  IPOBOJHHKA, YIEIBHOE  COIPOTUBIICHUE
BellecTBa, paboTa M MOIIHOCTh DJJIEKTPUYECKOIO TOKA), IMPH OINUCAHUU
OPAaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HUCHOJB3YEMBIX BEJIHYUH,
000O3HAaYeHUsT M €OUHULBI (PU3NYECKUX BEJIWYUH, HAXOAUTh (HOPMYJIBI,
CBSA3BIBAIOLIME JaHHYIO (U3UYECKYIO0 BEIUYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIONIb3YS
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM  CTPOECHUS
BEILECTBA, MPUHLHUII CYNEPHO3ULMHU TMOJe (Ha KaUueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsna, 3akoH Oma g ydyacTka nenu, 3akoH Jxoyns—JleHua,
3aKOH COXpPAHEHHUSl SHEPruu, MpH ATOM J1aBaTh CIIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIMChIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PM3HUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITH
IPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1 —2 JTOrMYeCcKHX MIaroB
C omopoi Ha 1—2 W3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUHU, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;
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— pemath pacu€THbIC 3a7aun B 2—3 NEHCTBUSA, UCIOJIB3YS 3aKOHBI U (hOPMYIIHI,
CBsI3BIBAIONTNE (PU3WYECKHE BETWYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaduu
3aMHUCHIBaTh KPATKOE YCJIOBHE, BBHISBIATH HEIOCTATOK MAHHBIX IS PEIICHUS
3a/1aud, BBHIOMPATh 3aKOHBI M (OPMYJBI, HEOOXOMUMBIC I €€ pEIICHHS,
MPOBOJIUTh PAacU€Thl W CpPAaBHUBATH IIOJYYCHHOE 3HaYeHUE (PU3HUCCKOU
BEJINYHUHBI C U3BECTHBIMU JAHHBIMHU,

— pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (PU3NUECKIX
METOJIOB, WCIIOJIb3Ysl OINKMCAHUEC WCCACAOBAHMS, BBIACIATh IPOBEPIEMOC
IIPEIOJI0KEHNE, OIICHMBATh  NPABWJIBHOCTh  MOPSAKA  IPOBCICHHS
HCCIIEI0BAHMUs, J€JIaTh BBIBOIEL,

— TPOBOAWTH OMBITHI MO HAOIIONCHHUIO (DU3UYCCKUX SBICHUU WIN (PU3MUECKUX
CBOMCTB TeN (KamWIISIpHBIC SBJICHUS, 3aBUCUMOCTh JIABJICHUS BO3AyXa OT €ro
00béMa, TeMmepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHMS M HarpeBaHMs IpHU
W3JIYYCHUHU OT I[BETa M3Jydaromield (IOTrJIOoMmaroIIeii) MOBEpXHOCTH, CKOPOCTh
UCTIApEHUST BOJBI OT TEMIIEPATyphl KUIKOCTH M IUIONMIAIN €€ TMOBEPXHOCTH,
AIIEKTPHU3AITUS TEJ ¥ B3aUMOCHCTBHUE AICKTPUICCKUX 3aPAI0B, B3AMMOICHCTBHC
MOCTOSIHHBIX ~MAarHWTOB, BHU3yalIHM3alldsd MAarHUTHBIX TIOJEH TOCTOSHHBIX
MarHuToB, JCHCTBHS MAarHUTHOTO TIOJII Ha IIPOBOJHHK C TOKOM, CBOMCTBa
AJICKTPOMArHuTa,  CBOMCTBA  JJICKTPOJBHUTATEIS  IOCTOSHHOTO  TOKA):
bopMyIHpOBaTh MPOBEPSIEMBIC MPEATIONOKECHHS, COOMpPATh YCTAHOBKY W3
MIPEIIOKEHHOTO 000PYIOBaHHUsS, OMMCHIBATH XOJ OMbITa M (POPMYIHPOBATH
BBIBOJIBI;

— BBITIOJHATH MPSMbIE H3MEPEHHUS TEeMIEpaTypbl, OTHOCHUTEIHHON BIIAXKHOCTHU
BO3/IyXa, CUJIbI TOKA, HAMPSDKCHUS C UCITOJIH30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3UICCKUX BEJIUYHMH, CPABHUBAThH PE3YJIBTAThHl U3MEPECHHUH C YIETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

— TIPOBOJWTH HCCIICIOBAHME 3aBUCHMOCTH OJHOW (PU3MYECKONM BEIHMYHHBI OT
JIPYroi C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH COMPOTHBJICHUS
MPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAAN TOTEPEYHOTO CEYCHHS W YACITBHOTO
COMPOTHUBJICHUS BEIIECTBA MMPOBOIHNKA, CHUIIBI TOKA, UAYIIETO Yepe3 MIPOBOTHUK,
OT HampsHKEHWS Ha TMPOBOJHHWKE, HCCICAOBAHHE IOCIAEAOBATEIIBHOTO U
napajuieIbHOTO COSIWHCHHMM IIPOBOJAHHUKOB): ILJIAHUPOBATh MCCJEIOBAaHUE,
coOMpaTh YCTAaHOBKY Y BBITIOJIHATH U3MEPEHHUS, CIEAYS MPEIOKECHHOMY TIIaHy,
(bUKCUpPOBaTh PE3yNbTAThl IOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl W
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

— TPOBOAUTH KOCBEHHBIE U3MEpeHUs (U3NUECKUX BeauuuH (yaeiapHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTHUBIICHUE IMMPOBOJIHHKA, padOoTa M MOIIHOCTH
AIEKTPUYECKOTO TOKQ): IJIAHUPOBATH U3MEPECHUS, coouparp
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IKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJeAys NpPEIIOKEHHOW WHCTPYKUUHU, U
BBIUUCIISTH 3HAUCHNE BEJINYMHBI,

co0oaTh MpaBujla TEXHUKH O€30MacHOCTU MpH padoTe C J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHLMIIBI AEHCTBUSI U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOX HA UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUJIEHUS IOMOB,
TUTPOMET, TTapoBas TypOUHA, aMIIepMETp, BOJIBTMETP, CUETUHK DIECKTPHUUECKON
SHEPIUH, dJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATEIbHBIE 3JEKTPOIIPHUOOPHI
(mpumepsl), ANEKTPUYECKUE OpeIOXPaHUTENH, AJIEKTPOMArHuT,
AJIEKTPOJIBUraTeNlb IOCTOSHHOTO TOKA), HCIOJb3ysl 3HAaHUS O CBOWCTBax
buznyecKux SBICHUN U HEOOXOAUMBIE (PU3UUECKIE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTHUYHbIM PHUCYHKaM (MKHUAKOCTHBIM TEpMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTaTEIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUUYECKUX LIETEH C IMOCIEN0BATEIbHBIM U
napajyielbHbIM COCAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENEH;

OPUBOJUTH NPUMEPHI (HaXOIUTh MH(GOPMALUMIO O MPUMEPAX) MPAKTHUECKOIO
UCIOJIb30BaHus (PU3MUECKUX 3HAHUHN B MTOBCEAHEBHOM KU3HU AJIs1 00€CTICUeHUS]
0e30MacHOCTH IIPHU 0OpaIlIEHUH C MPUOOpPAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXpaHEHUsI 370pPOBbS M COOJIIOJCHHS HOPM HKOJOTMYECKOTO IMOBEICHUS B
OKPY>KAIOIIEH CPELE;

OCYILECTBIIAThH MOUCK HH(pOopMaLuu GU3NYECKOTo cofepxanus B IHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS TONOJHUTENbHBIX HICTOYHUKOB
BBIICTISITH HHPOPMAIIUIO, KOTOPas SBJISETCS MPOTUBOPEUNBOI MIIA MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBIMOJIHEHUH Y4YEOHBIX 3alaHuil HAy4YHO-TOMYJISIPHYIO
auTepaTypy GU3MUECKOT0 COAEepKaHMsI, CIPaBOYHbIE MaTEPHAJIb, PECYPChI CETH
WNuTepHeT, BiaaneTb nNpuéMamMu KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 0000111ast
UH(POPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACpKAHUS, B TOM
yyciie  NyOJUYHO  MPEACTaBIATh  pe3yjdbTaThl  MPOEKTHOW  WIIHU
UCCJIEIOBATENLCKOM  JIEATEIbHOCTH, TMPU 3TOM TPAMOTHO HCIOJIb30BAThH
W3YYCHHBIN MOHATUHHBIN anmapar Kypca pu3uku, COMPOBOKAATH BHICTYIIIICHUE
MIPE3EHTAIUEN;

IPU BBIMTOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEA0BaHUN (DPU3HMUECKUX MPOLECCOB
pacnpefieniaTh OO0SI3aHHOCTU B TPYINIE B COOTBETCTBHUM C IMOCTaBJICHHBIMU
3aJlayaMu, CJIEIUTh 3a BBHINOJHEHUEM IJIaHa JIEUCTBUI U KOPPEKTHPOBATH €rO0,
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aJIeKBaTHO OIEHUBaTh COOCTBEHHBIM BKJIaJA B JEATEIBHOCTh TPYIIIIHI,
BBICTPAMBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, MPOSBISAL TOTOBHOCTH
paspemniaTh KOH(QIHKTHI.

K xoHiy oOydyeHuss B 9 kJjiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

— UCIIOJIB30BaTh MOHATHUSA: CHCTEMA OTCUETA, MATEpHUAIbHAS TOYKA, TPACKTOPHSI,
OTHOCUTENIFHOCTh ~ MEXaHMYeCKOro JBWXKeHMs, Jnedopmarus  (ympyras,
IlacTH4YecKas), TpEeHUE, LIEHTPOCTPEMUTEILHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3ku, ILEHTP TSXKECTH, aOCOJMIOTHO TBEPAOE TENO, MEHTP THKECTU
TBEPIOTO TeENa, paBHOBECHE, MEXAHMYECKHE KoJieOaHUsT M BOJHBI, 3BYK,
uHGpa3ByK U YIbTPa3ByK,  OJEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH, CHEKTPHI
UCIyCKaHMUsI M TOIJIolleHus, anb(a, Oera- M ramMma-usiaydeHHs,, H30TOIIbI,
AJIepHasl PHEPreTUKA,

— pa3nuyath SBJIEHUS (PAaBHOMEPHOE H HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBM>KEHHE, CBOOOJHOE TaJICHHE
T€JI, PABHOMEPHOE JBWKEHHE II0 OKPYXHOCTH, B3aUMOJCUCTBHE TelN,
pEaKkTUBHOE  JABIDKEHHE, KojeOaTeldbHOE JIBWKEHHE  (3aTyxaroue u
BBIHYK/ICHHbIE KOJIeOaHUsI), pE30HaHC, BOJTHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa,
MPSIMOJIMHEWHOE PAaCIPOCTPAHEHUE, OTPAKEHUE U NPEITIOMIIEHUE CBETA, TIOJHOE
BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIOKEHHE OEJI0ro CBETa B CIEKTP U CIIOKEHHUE
CHEKTPaJbHBIX LBETOB, JUCIIEPCHS CBETA, €CTECTBEHHAS pPAJMOAKTHBHOCT,
BO3HMKHOBEHUE JIMHEHYATOro0 CHEKTpa HW3JIy4eHHs) 110 OIMCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE
(u3HUecKoe SBIICHUE;

— pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKHUX SIBICHHUI B OKpYXKarolem
Mupe (B TOM 4YHclie (U3NYECKUE SBJICHUS B NMPUPOAE: MPUIUBBI U OTIMBBHI,
nBrokeHue IutaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBH)KCHHE JKHBBIX
OpraHU3MOB, BOCIIPUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHHUE, CEHCMUYECKUE
BOJHBI, I[yHAMH, D3XO, IBETa TE€J, ONTHUYECKUE SBIEHUS B MPUPOJE,
OHoJornyecKoe AEHCTBUE BHIUMOIO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOIO
U3ITyYCHU, €CTECTBCHHBIM pPaJMOAKTHBHBIM (OH, KOCMHYECKHE JIy4YH,
PaAMOAKTUBHOE U3IIyYEHHE IPUPOJAHBIX MUHEPAJIOB, IEHCTBUE PaINOAKTUBHBIX
U3ITyYCHU Ha OpraHU3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHY10, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3NUECKUX
SIBJICHUI;

— ONKUCHIBaTh H3Y4YCHHBIE CBOICTBA Tel W (PU3MUECKHE SIBICHUS, HCIOJIb3Ys
¢usznyeckue BeNWYMHBI (CpelHAs W MTHOBEHHAas CKOPOCTh TejJa IMpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, TNIEPEMELICHNUE, IyTh, YIJIOBas
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CKOPOCTb, CHJIa TPEHUSI, CHJIAa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO
MajJieHus, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHWYeCKas paboTa u
MOIIHOCTbh, MOTEHIMAJIbHAS HHEPIHs Tejla, MOJHITOTO HaJ MOBEPXHOCTHIO
3eMJIM, TOTEHUMAJIbHAs SHEPTUsl CHKATOW TMPYNKUHBI, KUHETHUYECKAS] IHEPIHUS,
MOJIHAs MEXaHWYECKasi SHEPIus, Mepruoj 1 4acToTa KoJeOaHUM, JJIMHA BOJHBI,
IPOMKOCTbH 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNib MPEIOMIICHUS
cCpenpl), TpHU ONHUCAHWM TIPABWIBHO TPAKTOBATh (DU3MYECKUH  CMBICIT
UCIIOJIb3yeMbIX BEJTUYHMH, O0O3HAYEHUS W €IUHUIBI (U3MYECKUX BEITUYHH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO PU3NYECKYIO BETUYUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTh TpaduKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX
BEJINYUH,;

XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUECKUE SBICHUS U MPOIECCHI, UCTIOIB3YS
3aKOH COXPAHEHUs DSHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI
CYyHEPHO3ULINKA CHUJI, MPUHIIUI OTHOCUTENbHOCTH ['ammiies, 3akonsl HbroTOHa,
3aKOH COXPaHEHUsS HMMITYyJIbCa, 3aKOHbI OTPaXEHUS M TPEJIOMIICHHS CBETa,
3aKOHBI COXPAHEHUS 3apsiJOBOTO M MAacCOBOTO YHCEN MPH SIICPHBIX PEaKIUsX,
MpU ATOM JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3allUChIBATH €0
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKHUE MTPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyalluid TMPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MNPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKUX I1aroB ¢ OMOPOit
Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUM, (DU3UUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a1a4yu (OmMMparoIuecs Ha CUCTEMY M3 2—3 ypaBHEHHI),
WCTIONB3YS 3aKOHBI U (POpMyIibl, CBsI3BIBaIOIIME (DU3UYECKUE BEJIUYMHBI: Ha
OCHOBE aHaJu3a YyCJOBUS 3aJlaud 3alHUChiBaTh KPATKOE YCJIOBUE, BBISBIATH
HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0OXOIUMBIE JIJISl PEIICHUS, TPOBOIUTH PACUETHI M OIICHUBATH PEATUCTUYHOCTD
MOJTYYE€HHOT0 3HauYeHUs (PU3UYECKON BEIIMUUHBIL;

pacro3HaBaTh MPoOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIHU (PUHMUYECKUX
METOJIOB, MCIIOJIb3Yysl OINMUCAHUE WCCIEIOBAHMS, BBIICIATh MPOBEPIEMOE
NPEANOJIOKEHNE,  OLUECHHMBAaTh  MPABWIBHOCTh  MOpSAAKA  MHPOBEACHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTAaThl HAOTIOEHUN 1
OTIBITOB;

MPOBOJIUTH OMNBITHI MO HAOMIOJCHUIO (PU3MYECKUX SIBICHUN WIM (HU3NUECKUX
CBOWCTB Tell (U3y4eHHUe BTOpOro 3akoHa Hbl0TOHA, 3aK0HA COXpaHEHUS YHEPTHH,
3aBUCUMOCTh MEproAa KoJieOaHUN MPYKUHHOTO MAasTHHKAa OT MAacChl Irpy3a u
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUIATYAbl MajbIX KOJeOaHW,
NPSMOJIMHENHOE pacpOCTPAHEHHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTD,
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M3Yy4YE€HHE CBOICTB M300pa)K€HHUsI B IUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUS
mpenrMera B coOuparomield JuH3€, HaOMIOJCHHWE CIUIONIHBIX M JIMHEHMYaThIX
CHEKTPOB M3JYyUYEHHUS): CAMOCTOSITEIbHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOIO
Habopa 00OpYyIOBaHHUs, ONHUCHIBATH XOJ| OMNbITA W €ro pe3yJbTaThl,
(bopMyIHpPOBATH BHIBOIBI;

MPOBOAUTH NPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX HW3MEpPEHHi, OIpeaemnss
CpeaHee 3HaYCHHE H3MEPSIeMO BEeTUUHUHBI ((OKYCHOE pacCTOSTHUE COOMpPAIOIIEii
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHust (M3MEpPUTEILHOTO Mpudopa);
OPOBOJUTh  HUCCJENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHH MpHU
PAaBHOYCKOPEHHOM JBMXEHUU 0€3 HadadbHON CKOPOCTH, Meproaa KojiebaHui
MaTEMaTHYECKOr0 MasiTHUKA OT JIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPa)KEHUS
CBETa OT yIJIa MaJeHUsl U yria MpeIoMJIeHHs OT yIJla NaJeHUs): IJIaHUpOBaTh
UCCIIEJIOBAaHUE,  CaMOCTOSITEIbHO  COOMpaTh  yCTaHOBKY, (DPUKCHpPOBATh
pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUAC TaOIHUI] U
rpaduKoB, JAeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIC M3MEPECHUS PU3NYECKUX BEIHUMH (CPEIHSA CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJIHOTO
NajeHus, JKECTKOCTb MPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa U MOIIHOCTh, 4YacToTa U MEepUoj KoJebdaHuil
MaTEMaTHYECKOTO U MPYKUHHOTO MasgTHUKOB, ONTHYECKAasl CUjia COOMparomei
JUH3bI, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEPEHUs, COOHpaTh
HKCIIEPUMEHTAJIbHYI0O  yYCTAHOBKY M  BBINOJHATH  U3MEpPEHUs, Cieays
NpeI0KEHHON UHCTPYKIIMH, BEIUUCIISTH 3HAUYEHUE BETMUMHBI U aHATU3UPOBATh
MOJTy4Y€HHBIE PE3YJbTAThI C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOI01aTh MpaBHJia TEXHUKU OE€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3iauyaTh  OCHOBHBIE NPHU3HAKM  HW3YYEHHBIX  (PU3MYECKUX  MOJEJIEH:
MarepuanbHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBIH MCTOYHUK CBETA,
Jy4, TOHKAsl JIMH3a, [JIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEIb ATOMHOTO
A51pa;

XapaKTepU30BaTh MPUHILIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpONl Ha UX OMHUCaHUs (B TOM YHUCIE: CHUAOMETP, NATUYUKU
TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHsI, paKeTa, 9XOJOT, OYKH, MEPUCKOII,
¢doToamnmapaT, ONTHYECKUE CBETOBOJIbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbscona), ucnonp3yss 3HaHMS O CBOWCTBax (DU3MUECKUX SBICHUU U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTHUECKHX MPOIECCOB IMPHU
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pElIeHNN y4eOHO-TIPAKTUUECKUX 3a/lad, ONTHYECKHE CXEMBI JUIsl TOCTPOCHUS
M300paKeHHU B TJIOCKOM 3€pKajie U COOUparoNiei JTUH3E;

NPUBOIUTH TMPUMEPHI (HaXOAUTh MH(GOPMAIIMIO O MPUMEpPax) MPAKTHUECKOTrO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOM KU3HU sl 00ecreueHus
0€30MacHOCTH MPU 0OpAIlEHUHU C MMPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM 3KOJOTHYECKOTO TOBEJICHUS B
OKPYXaroUIEH Cpee;

OCYUIIECTBJISATh MOUCK MHPOpManuu PU3nyYecKoro cojepkanus B MHTepHeTe,
CaMOCTOSTENIbHO ~ (OPMYJIHMpPYs  TOUCKOBBIA  3alpoC, HAXOJIUTh MYTH
OMpeNeieHus] JIOCTOBEPHOCTH TMOJIy4YeHHOM HH(OpManmuu Ha  OCHOBE
MMEIOIIMXCS 3HAHUI U IONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOMYJSIPHYIO
JIUTEepaTypy GU3NUECKOT0 COAEepHKaHMsl, CIPABOYHBIE MaTEpHAJIbI, PECYPCHI CETU
WuTepHer, BiaseTh NpuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
“H(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MH(}OpMaIUU U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COIepKAHUS, TyOJINYHO
IPEACTABIATh PE3YNbTATHI IPOCKTHOW MM HCCIIENOBATEIBCKOM EATEIBbHOCTH,
OpU 3TOM TPaMOTHO MCIOJIb30BaTh W3YyYEHHBIM IOHATHWHBIA amnmapar
M3y4aeMoro paszjena (U3MKH U CONMPOBOXKIATh BBICTYIIEHUE MPE3EHTAIMEN C
y4€TOM OCOOCHHOCTEHN ay/IUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N KosnuyectBo 4yacos DJlIeKTpOoHHbIe (L (poBbIE)
l'l/-I[ HaumenoBanue pa3aesioB U TEM IPOrpamMmmal B K()HTp()ﬂ],HLIe HpaKTuquKHe 06pa30BaTeJILHbIe
cero
padoThI padoThI pecypchl
Pazjnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEr0 MUpa
bubnuoreka HOK
11 @ - 2
FI3HIA - Hayka 0 Hipupole https://m.edso0.ru/7f416194
bubnuoreka HOK
12 @ 2 1
VISHHCCIHE BETHHAMHBL https://m.edso0.ru/7f416194
bubnuoreka HOK
13 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelleCcTBa
bubnuoreka HOK
21 C 1
TpoCHHeE Betllectra https://m.edso0.ru/7f416194
2.2 JIBmKeHHE M B3aMMOJCHCTBHE YaCTHI] BEIIECTBA 2 1 bubmorexa HOK
' A HBel https://m.edso0.ru/7f416194
bu6 OK
2.3  ArperaTHbIe COCTOSTHUS BEIIECTBA 2 htlfps]:j/y/lr?:eeclj(::)o.ru 7 f4161;i
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
bubnuoreka 1HOK
3.1 M 3
CXAHHHCCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 Wuepmus, Macca, TNIOTHOCTD 4 1 bubmmorexa HOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka LHOK

3.3 Cuna. Buppt cnn 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
41 Hanenue. Ilepenada maBieHHs TBEPIABIMH TEJIAMH, 3 bubnuoreka HOK
' JKUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bubnuoreka LHOK
4.2 | Nasnewme xucocTn > https://m.edsoo.ru/7f416194
bubnuoreka HOK
4.3 | Atmocdepuoe nasienue 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE >KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HHX 7 5 3 bubnuoreka LHOK
" Teino https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHEPIUs
bubnuoreka HOK
5.1 | Pabora n momsocTs 3 1 https://m.edsoo.ru/7f416194
bubnuoreka HOK
5.2 Tpocteie MexaHm3MbI S 1 https://m.edsoo.ru/7f416194
bubnuoreka HOK
3 M 4 1 1
53 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 12
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3esioB M TeM IPOrpamMMbl KoHTpoabHbIe IMpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
bubnuoreka HOK
1.1 i 7
CTpoeHue i cBoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubnuoreka HOK
1.2 Tennoeie mpoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DnekTpuyeckue 3apsabl. 3apsOKEHHbIE Tela M UX bubnmoreka LHOK
2.1 . 7 1
B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa LHOK
22 11 2 2 7
OCTOTHIEI SICKIPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bubmnoreka [HOK
2.3 | MarsuTHEe AB1eHNS 0 1 15 https://m.edsoo.ru/7f4181ce
bubmnoreka [HOK
2.4 DJICKTpOMATHHTHAN HHYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/iejioB H TeM POrpaMMbl KoHTpoabHbIe IMpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zpen 1. Mexann4ueckue siBJIeHUS
bubnuoreka HOK
1.1 | Mexauuueckoe €HHUE U CIIOCOOBI €r0 OIKca 10 1
XAHIHACCROC ABIDKCHHC 1 C1l bl CTO OTHCAHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
12 B I 20 1 3
SAMMOCHCTBIE Te https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
1.3 3 10 3
AKOHRT COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0JI€0aAHUA U BOJTHEI
bubnuoreka HOK
21 M 0 7 3
CXAMHMHCCKUE KOMCOaHI https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
22 M .3 8 1 3
CXAHHHCCKHC BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 | DiexTpOMarHUTHOE IOJIE U DIEKTPOMArHUTHBIE BOJHEL 6 2 bubmiorexa HOK
' s P https://m.edsoo.ru/7f41a4a6
Hroro o paznmeny 6
Pa3znea 4. CBeToBbI€e IBJICHUS
b K
4.1 3axoHBI paclpOCTpaHEHHUs CBETA 6 2 nomHoTeKa o

https://m.edsoo.ru/7f41a4a6
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| bubnuoreka LHOK
4.2 | JIuH3BI U ONTHYECKUE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
4.3 PasznoxeHue 0e10ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbI€E SIBJICHUS
bubnuoreka LHOK
1 U 4 1
5 CIIyCKaHHE U TIOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7fA1a4a6
bubnuoreka HOK
2 1
> CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
53 Slnepubic peaicuii ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a01IUIT MOAY/Ib
6.1 [ToBTOpeHue u 00obIIeHNE cCoiepKaHUs Kypca (PU3UKI 9 2 bubnuorexa [HOK
" 3a7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27 ‘
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