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®denepanbHas pabodast mporpaMmma o yueOHoMmy npeamery «Pusukay (0a30BbIid
ypoBeHb) (mpeaMeTHas o00gacTh «EcTecTBeHHO-HAydHbIE MPEAMETHI») (manee
COOTBETCTBEHHO - MporpamMma Mo (Qusuke, (u3mka) BKIIOYACT MOSCHUTEIHHYIO
3aUCKY, COJIepKaHUe 00yUeHHUs], INTAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS TPOTPAMMBI 1O
(u3rKe, TeMaTUYECKOE TNIAHUPOBAHUE.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (pu3uke Ha ypoBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs COCTaBJIeHa
Ha OCHOBE TOJIOKEHHUI M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0A30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpammsl, ipeacTaBieHHbIXx B DI'OC OO0, a Takxe ¢
yuéTom denepanbHoil pabodeit mporpaMMbl BocriuTanus U KoHleniuu npemnoiapaHus
yuebHoro npeamera «Duzmkay.

Conepxxanue mporpamMmbl 1o (U3MKE HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOY4AIOIINXCS M OpTaHU3ALMIO U3yYeHUs PUBUKU
Ha JIEATEIBHOCTHON OCHOBe. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS BO3MOYKHOCTH
yueOHoro mnpeaMera B peanuzanuu TpedoBaHuii PI'OC OOO k MmIaHHpyeMbIM
JUYHOCTHBIM M METANpPeIMETHBIM pe3yjIbTaTaM OOyUeHUs, a TAKKE MEXIPEIMETHbIC
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CBSA3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs.

[Iporpamma no (u3HKe ycTaHABIUBAET paclpeaesieHue yueOHOro MaTepHraa 1o
rogaM oOydeHus (MO KiaccaMm), MpejaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN O0YHAFOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C 1eJIbI0 OKa3aHUSI METOAMYECKONU TTOMOIIH
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl IO Y4EOHOMY MPEIMETY.

®duzuka SBISETCS CUCTEMOOOPA3YIOIMIUM ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3ydaeMbIX XUMHUEH, OMOJOTHEH, acTpoHOMUEH U (pu3ndeckol reorpadueil, BHOCUT
BKJIaJI B €CTECTBEHHO-HAYYHYIO KapTUHY MHpaA, MPEIOCTaBIsET HaubOoJjee sICHbIC
oOpa3lbl TPUMEHEHUS HAyYHOIO0 METOJa MO3HAHUSA, TO €CThb CHoco0a MOJy4YEeHHs
JOCTOBEPHBIX 3HAHUN O MUDE.

Opna W3 THaBHBIX 3a4a4 (U3MYECKOro 00pa3oBaHUS B CTPYKTYpe OOIIEro
0o0pa3oBaHUsI COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJyarouuxcs.

N3yuenue ¢pu3nku Ha 0a30BOM ypOBHE IMPEANOIAraeT OBJIaJCHHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHATD SBJICHUS,

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAy4YHOT'O UCCIIEIOBaHUS;

UHTEPIPETUPOBATh JIaHHBIE M HCIIOJIB30BaTh HAYYHBIE JOKA3aTeNbCTBA JUIS
MOJTy4EHUS BEIBOJIOBY.

enu n3ydyeHus: GU3NKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs ONPECICHBI
B Konuenmuu npenogaBanusi yuyeObHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opraHu3anuax Poccuiickon Oenepanuu, peanu3yrommx

OCHOBHBIE

oOmeoOpa3oBarenbHble  MpPOrpaMMbl,  YTBEpXKAEHHOW  pemeHueM  Komeruu
MunuctepcTBa npocseiienus Poccuiickoit deaeparuu (mpotokost ot 3 aexadps 2019
r. Ne [1K-4BH).

Henu nzydyenus: Gpu3nku:

npuoOpeTeHre UHTEpeca U CTPEMIICHUSI 00YYalolUMXCsl K HAYYHOMY HU3YUYEHUIO
MPUPOIbI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAay4YHOM METOJ€ MNO3HaHUA U (POopMUpOBaHUE
MCCJIEI0BATENIBCKOTO OTHOIIEHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3y4Y€HHUS OCHOB
CTpOCHHS MaTepuH U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

(GopMupoBaHrUE TNPEACTABICHUNA O POIM (PUIUKK A Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cepax Oynymiend npodeccuoHanbHON
NEeSTENbHOCTH, CBSI3aHHOM C (PU3HUKOM, MOATOTOBKA K JalibHEHIIEMY 00YUYEHHUIO B 3TOM
HaIpaBJICHUH.
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JlocTuKeHne 3TUX IieNiel MPorpaMMBbl 1o (U3HUKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00ECIICUNBACTCS PEILICHUEM CIEAYIONIUX 3a/1ay:

npuOOpeTeHNe 3HAHUM O JAMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuOOpeTeHHEe YMEHUW OINUCHIBATh U OOBACHATh (U3MUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJTyYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHMS MPOCTEUIINX PACUETHBIX 337a4 C UCIOJIb30BAHUEM
buznyecKkrux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAONIOAATh IPUPOJHBIE SIBICHHUS M BBIIOJHATH OIBITHI,
nabopatopHble paOOTHl U JKCIEPUMEHTAIbHBIE HCCIIEOBAHUS C HCIOJIB30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThI ¢ UH(pOpMaIuen GU3NIECKOro COICPKaHMs, BKITIOYas
MH()OpPMALMI0O O COBPEMEHHBIX JOCTHKEHHMSIX (U3HKH, aHaJIU3 M KPUTHUYECKOE
OlLICHMBaHUE UH(OPMALIHH;

3HaKOMCTBO €O cdepaMu NpOPECCHOHATBHON NEATEIbHOCTH, CBSI3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
¢bu3nuecKoil HaAyKH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBouTCs 238 vacoB: B 7 kiacce - 68 yacoB (2 4aca B HeJenwo), B 8
KJacce - 68 yacoB (2 yaca B Heeno), B 9 kiacce - 102 gaca (3 yaca B HEZEIIO).

[Ipennaraemplii B mporpamme no (uU3uKe MepeyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, YUYUTEIb JEJIaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pPabOT W OMNBITOB C YYETOM WHIAMBUIAYAJIBHBIX OCOOEHHOCTEH
oOy4Jaronuxcs, CHUCKa SKCIEPUMEHTANbHBIX 3aJaHHM, NpeIIaraéMblx B paMKax
OCHOBHOI'O TOCYJJapPCTBEHHOT'0 3K3aMeHa Mo (pu3uke.

COJIEP’) KAHUE OBYUEHUSA

7 KJIIACC

Paznen 1. @dusuka v €€ poJib B NO3HAHUU OKPY KA0IIEero Mupa

®usuka - Hayka O mnpupoxae. SBieHus npuponbsl. DU3WUECKHUE SBJICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHb. M3mepenuwe ¢uznuecknx BenudnH. Duzndeckue
npuOopsl. [lorpemHocts u3MepeHuit MexxayHapoaHas cuctemMa euHHUIL.

Kak ¢usuka m npyrue ecTrecTBEeHHbIE HAayKu HM3y4aroT nmpupoxay. EcrectBeHHo-
Hay4YHBII METOJ TIO3HAHUWS: HaOJIOJCHUE, I[IOCTAHOBKA HAYYHOIO BOMPOCA,
BBIJIBUKEHUE THUIOTE3, OKCIEPUMEHT TI0 TIPOBEPKE TUIOTE3, OOBSCHEHUE
HaOmrogaemoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUM C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu
MexaHnueckue, TEII0BbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHHUSI.
dusznyeckue NPUOOPHI U Mpoleaypa MPsSMBIX H3MEPEHUM aHaJOTOBBIM U
1u(GpPOBBIM TIPUOOPOM.

Jlabopamopnvie pabomvl u onvimul
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OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBHOTO TproOopa.

N3mepenue paccTostHui.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenne pa3MepoB MaJbIX TEIl.

N3mepenne Ttemreparypsl NPy NOMOIIH KUJAKOCTHOTO TEPMOMETpPA U J1aT4MKa
TEMIIEPATypBI.

IIpoBenenne uccnenoBanus 1O MPOBEPKE TUIOTE3bI: JAIBHOCTD ITOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIEeHUS] 0 CTPOEHNH BellecTBA

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONBIThI, JOKA3bIBAOIINE
JIUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactui BemectBa. CBs3b CKOPOCTH JIBWKEHMS YacTUI[ C
temnepaTypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopaeiicTBHe yacTuil
BEIIECTBA: IIPUTSHKEHUE U OTTAJIKUBAaHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEHM W TBEPABIX
(KpUCTaIUTMYECKUX) Tell. B3auMOCBA3b MeEXIy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W MX aTOMHO-MOJEKYJSPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.
Habmonenue nuddysumn.
HaOnronenue sBieHUM, OOBSICHAIONIUXCS MPUTSHKEHUEM WIM OTTAIKMBAHUEM
YacTHIl BEIIECTBA.
Jlabopamophvie pabomwi u onvimol
Orenka nraMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
OnbITel O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

Paznen 3. JIBuskeHue U B3auMoAelcTBHE TeJl

MexaHnueckoe JBWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBHIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IIPM HEPABHOMEPHOM JABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.

SIBnenue wWHepHMU. 3aKOH HHEpUMU. B3auMoaeilcTBUE Tel Kak NpUYMHA
M3MEHEHMs CKOPOCTH JIBMKEHUs Tel. Macca kak Mepa HHEpTHOCTH Tena. 1InoTHocTs
BeniecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEILIECTBA.

Cuita Kkak xapakTepUCTHKa B3auMoericTBus Ten. Cuia ynpyrocty u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO TMHAMOMETPA. SIBIEHUE TATOTEHHS M CUIIA TSKECTH.
Cunma Tskectm Ha JApyrux IuiaHerax. Bec tema. Heecomocts. CroxkeHue cwuil,
HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHomelcTByromas cui. Cuna tpenus. Tpenue
CKOJIBKEHHMS U TPEHHUE NOKOA. TpeHue B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
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HalGmroieHne MexaHn4ecKoro ABMKEHHUS Tea.

H3mepeHne CKOPOCTH PSMOIHHEHHOTO JBIKCHHUSI.
HaGmoienue siBJeHUSI UHEPITHH.

HaGnroieHre n3MeHeHHs CKOPOCTH MPU B3aMMO/ICHCTBUU TEL.
CpaBHeHHE Macc 10 B3aMMOJICHCTBHUIO TEL.

Cro>xeHue CHJl, HallPaBJICHHBIX TI0 OHOH MPSIMOH.

Jlabopamophvie pabomwi u onvimol

Ornpenenenue CKOPOCTH paBHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUAKOCTH, MOJETN
ANEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUsT Opycka WM IIapuka To
HaKJIOHHOW IUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH PACTsDKEHHUS (1epopMaliun) Npy>KUHbI
OT NPHUJIOKEHHOMN CHUJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIbKEHHSI OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCSA ITOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B

HNanenue. CriocoObl YMEHBIIICHHUS] W YBEIWYEHUs AaBiieHus. JlaBieHue rasa.
3aBUCUMOCTB JaBJIEHUS raza oT 00béMa, Temneparypsl. [lepegada naBienus TBEPABIMU
TEJIaMH, XUJIKOCTAMU U ra3amMu. 3akoH Ilackans. IIHeBMaTMuyecKuWe MalIWHBI.
3aBUCUMOCTh JABIEHUSI JKUIKOCTH OT TIIYOMHBL. [HMapocTaTUYecKuii mapasiokc.
Coobmatoiuecs cocyanl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnm u arMmochepHoe maBieHue. [IpUUMHBI CyIIeCTBOBaHUS
Bo3nymHOW o00onouku 3emin. OmnbiT Toppuuennu. W3mepenune armocdepHoro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpPHOro JaBi€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBUE KHUIKOCTH M Ta3a Ha IMOrPYKEHHOE B HUX TeEJO. BrITankmBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

[lepemaya naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mnpaBnuueckuid npecc.

[IposiBenue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CUIIBI OT 00bEéMa MOTPYXKEHHOW YacTh Tena U
TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

VYcioBue miaBaHUs TEN: IUIABAHUE WIIA TOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU Tesia U KUJKOCTH.

Jlabopamophvie pabomwi u onvimol
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HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00ObEMa MOrpYyXEHHOH B
KUJKOCTb YaCTH TEJIA.

OnpeneneHre BBITAIKUBAONIEH CHIIBI, IEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CWIIBI, JACHCTBYIOIIEW Ha TEJIO B
KHUIKOCTH, OT MacChl Tena.

OneITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JEUCTBYIONIEH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTH Teja
Y OT IUIOTHOCTH KUJKOCTH.

KoncTtpynpoBanne apeoMeTpa Wi KOHCTPYMPOBAHUE JIOJKU U ONIPEACICHUE €€
IPYy30II0ABEMHOCTH.

Paspges S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas padota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. lIpaBumio
paBHOBecus pbryara. [I[puMeHeHre npaBuiia paBHOBECHs pblyara K OJIOKY. «30J10T0€
npaBuio» mexanuku. KIIJI mpocteix mexanusmoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTndeckas M NOTEHUHMATbHAas  JHEPTrUs.

IIpeBpaiienre OTHOrO BHJA MEXAHMYECKOM JHEPIUU B JNPYrod. 3aKOH COXPaHEHHs
DHEPIUU B MEXaHUKe. [Jemoncmpayuu

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Onpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBUKEHHUM Tejia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON IUTOCKOCTH.

N3ydenue 3aKoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

8 KJIACC

Pa3nen 6. TenjioBblie siBJIeHUS

OCHOBHBIE  TIOJIOXKEHUSI ~ MOJEKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemlecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKyd. OTBITBL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopgenun TBEPAOTO, KHUAKOIO M Ta3000pa3HOr0 COCTOSIHHUM  BEIIECTBA.
Kpucrammmueckne u amopdupie Tena. OOBSCHEHHE CBOWCTB Ta3oB, XKUIKOCTEH M
TBEPABIX TEJI HA OCHOBE IIOJIOXKECHUN MOJEKYJISIPHO-KUHETUYECKOW TEOPHUH.
CmaumBaHKe U KamWUISIpHBIE siBJICHUs. TemnoBoe pacliupeHnue U CoKaTHe.

Temneparypa. CBsi3b TeMIEPATYPhI CO CKOPOCTHIO TEIIOBOTO JIBUXKEHUS YACTHLL.
Baytpennsisa sneprus. CiocoObl M3MEHEHHSI BHYTPEHHEH YHEPTUu: TeIuionepeaada u
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coBepiieHne paboTel. Bunel Temnonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3IIy4CHHUE.

KonnuecTBo TemnoThl. YjaenpHas TEIUIOEMKOCTh BelIecTBa. 1eMI000MeH H
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TeIIoBoro OanaHca. [lnaBnenune u oTBepaeBaHue
KPUCTAITMYECKUX BEIIECTB. YAenbHas Temaora IuiaBineHus. [lapooOpaszoBanue u
koHJeHcauus. Hcnapenue. Kunenwe. VYnaenpHas Temiora MmapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotel TeruioBbix asuratenerd KIIJ| TtemmoBoro asuraresns.
TennoBple ABUTATENN U 3aIATA OKPYKAIOLIEN CPEBI.

3aKOH COXpAaHEHUS U ITPEBPAILECHUS JHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu
Habntonenue OpoyHOBCKOTO ABUKEHUSI.
Habmronenue nuddysumn.
HaOnronenue siBieHU CMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.
Habnronenue TenioBoro paciiupeHus Ted.
N3MeHenne naBieHUsi Taza OpU HM3MEHEHUHM OOBEMA W HArpeBaHUM WIU
OXJIQXKJICHUH.
[TpaBuia u3aMepeHus: TeMIEepaTyphl.
Bune! Termonepenaun.
OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmronenne xuneuus.
HaOnronenue nocTostHCTBa TeMIepaTyphl IPU TUIaBICHUU.
Mojenu TeIIOBBIX JBUTaTelIeH.

Jlabopamophbvie pabomwi u onvimol

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKCHHUSI.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 10 HAOTIOIEHUIO TETUIOBOTO PACHTUPEHUS Ta30B, JKUIKOCTEH M TBEPABIX
TeJL.

OmnpeneneHue qaBIeHUs BO3IyXa B OalJIOHE HITIPHUIIA.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD JIABJICHUS BO3/yXa OT €ro o0béma u
HArpeBaHUs WIN OXJIAKICHUS.

IIpoBepka THUNOTE3bl JTUHEHWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOHMKA J>KHJIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TEMIIEPaTYPHI.

HaGnronenue u3MeHeHHs] BHYTPEHHEW SHEpPruM Tejla B pe3yibTaTe
TeTIonepeay ¥ padOThl BHEITHUX CHJI.

WccnenoBanue sBieHUs TEMI00OMEHA MPU CMEIIMBAHUM XOJIOJAHOW M ropsyei
BOJbI.
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OmnpeneneHre KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW IPH TEIJIOOOMEHE C
HArpeThIM METAJUTMYECKUM LIUIIMHIPOM.

OnpeneneHne yieapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCapeHHUs..

OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenre yieabHON TEIUIOTHI MJIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS

OnekTpuzanus Ted. J[Ba popa 3ieKTpUYECKHX 3apsiaoB. BzaumopeicTBue
3apspKEHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX
TE€JI OT BEJTMYMHBI 3aPSJI0OB U PACCTOSHUS MEKTY T€JIaMU).

OnekTpudeckoe mnone. Hanpsok€HHOCTR adnekTpudeckoro mnonsd. [IpuHmmn
CYTIEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3aps/ioB. DJIEMEHTApHBIN JIIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpOBOHHUKM M TUANEKTPUKHU. 3aKOH COXPAHEHUS AJIIEKTPUUECKOTO
3apsiaa.

DIJIEKTPUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUS BJEKTPUYECKOTO  TOKA.
HNcTtouHukn NOCTOSHHOTO TokKa. JIeMCTBUSA 3JIEKTPUUECKOTrO ToKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

DnekTpuueckas nenb. Cuna Toka. DNeKTpuyecKoe HanpsbkeHne. ConpoTUBIICHUE
MIPOBOJAHUKA. Y IEJIbHOE COMPOTUBIIEHHE BellecTBa. 3akoH Oma Jyisi ydacTKa LEMH.
[TocnenoBarenbHOE U MapauieIbHOE COCTUHEHUE TTPOBOTHUKOB.

Pabota w MomHOCTH 3JeKTpUYecKoro Toka. 3akoH JDxoynsg-JleHua.
DneKTpuYecKue Menu W MOTpeOuTenu dIeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTtostHHbIE MarHuThl. B3anMoaencTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nojie. MarHuTHoOE 1oje 3eMJIM U €ro 3Ha4YCHUE IS AKU3HU Ha 3emuie. OnbIT Dpcrena.

MarsHutHoEe moJie AJIEKTPUIECKOTO ToKa. [IpuMeHeHne 3J1EKTPOMAarHUTOB B TEXHUKE.
JlelicTBHE€ MarHMTHOTO TOJISI HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEL TOCTOSIHHOTO
ToKa. Mcnonb30BaHHWE OJJIEKTpOABUIaTeNed B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Onbitel Dapanes. SBieHue >MeKTpoMarHUTHOM MHAyKuuu. lIpaBuno Jlenna.
Onexrporenepatop. CriocoObl OTYUYSHHSI DIEKTPUUECCKON YHEPTUHU. DIIEKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu
DJIeKTpU3aIus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IJIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAs] UHAYKIIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpOBOHUKY U JUBTIEKTPUKH.
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MoennpoBaHr€e CUIOBBIX JIMHUAN 3JIEKTPUYECKOTO MOJISL.

M cTOYHNKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

I" a3oBbIi1 paspsia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3MepeHne 35eKTpUUECKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH COIpOTUBIICHUN.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MoaennpoBaHre HEBO3MOXKXHOCTH PA3/ACIICHUS MTOJI0COB MarHuTa.

MoennpoBaHr€ MAarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoOe noJje ToKa. DJICKTPOMArHHuT.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapajes.

3aBUCUMOCTh ~ HANPaBICHUS HWHAYKIIMOHHOIO TOKa OT YCIOBHH  €ro
BO3HUKHOBEHHS.

DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomwi u onvimol

OnbITel IO HAOTIOACHUIO YJIEKTPU3ALUU TSl UHIYKIIUEH U TIpU

COIIPUKOCHOBEHMU. VccinenoBanue qeUCTBUS JJIIEKTPUUECKOTO TIOJIS Ha

MPOBOAHUKH U TUDJICKTPUKH.

COopka 1 mpoBepka pabOoThI IEKTPUUECKOMN IENMU TOCTOSHHOTO TOKA.

N3MepeHne u peryJimpoBaHUe CUJIbI TOKA.

N3MmepeHue u peryiupoBaHue HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYLIETO YEpe3 Ppe3ucTop, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAIM ONEPEYHOTO CEUEHUs U MaTepuaa.

ITpoBepka npaBuiia CI0KEHUsT HAMIPSKEHU MPU NTOCJIEI0BATEIbHOM COSIMHEHUT
JIBYX pE€3UCTOPOB.

[TpoBepka npaBuia AJis CHIBI TOKA MPH MapajjieIbHOM COCIMHEHUN PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

OrnpeneneHrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JAMIIOYKy, OT
HaNpsDKEHUS Ha He.

Onpenenenue KIIJ[ narpeBarens.

WccnegoBanre MarHuTHOTO B3aUMOIEMCTBUSI TOCTOSIHHBIX MarHUTOB.
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N3yyeHne MarHWTHOTO MOJS MOCTOSIHHBIX MarHUTOB MPU WX OOBEIWHEHUU H
pa3ielICHNH.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnebITHI, TEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJEHCTBUSA KATYIIKU C
TOKOM M MaruTa OT CHJIbl TOKA M HAlpaBJICHHUS TOKA B KaTYIIKE.

N3yuyeHue AeiCTBUS MarHUTHOI'O MOJISl HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u nu3ydeHue paboThl AIEKTPOIBUTaATENS.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.

OnpITBl 1O HWCCJIENOBAHMIO  SIBJIEHUSA  DJEKTPOMArHUTHOW  MHJYKLHH:
MCCJIEI0BAHNE U3MEHEHUI 3HAUYEHUS U HaIlPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUA

Mexanuueckoe aBwkeHME. MarepuanpHas Touka. Cucrema  OTcyéra.
OTHOCHUTENIBHOCTD MEXAaHWYECKOTO JBWKEHUA. PaBHOMEpHOE MPSIMOJMHEHHOE
newxeHue. HepaBHomepHOe mnpsMoiiMHEVHOE ABHKEHME. CpenHss W MIHOBEHHAas
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PaBHOYCKOpeHHOE MpsMOJMHEHOe JBHxkeHHe. (CBOOOJIHOE
nagenue. OnsITel I anuies.

PaBHOMepHOEe naBMkeHHME 1O OKpyxkHocTu. Ileproxg m uyacrota oOpaieHus.
JIuHeitHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsoit 3axkoH HeroTona. Bropon 3akoH Herorona. Tperui 3axkoH HeroToHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHS CKOJIbXKEHHUS, CHIa
TPEHHUsI IOKOS, APYTUE BUIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TSITOTEHUS. YCKOpeHue CBOOOJHOIO
nageHus. Jlpwxenue muianer BoOkpyr Connpoa. IlepBasg kocMmuueckass CKOPOCT.
HesecomocTs n neperpysku.

PaBHOBecue MarepuanbHOM TOYkH. AOCONIOTHO TBEpPIAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbca. MMmynbe cuibl. 3aKOH COXPAaHEHUS
nMITyJjbca. PeakTuBHOE ABMKEHHE.

Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa Cuil TSKEeCTH, YyIPYTrOCTH, TPEHHUS.
CBs3pb osHepruu U pabothl. IloTeHuuanbHas dHeprus Tena, MOAHATOrO Haj
MMOBEPXHOCTHIO 3eMJIA. [lOTeHIManpHas 3HEPrus C:KaTou NpykuHbl. KuHeTtndeckas
sHeprus. Teopema O KMHETMYECKOW DSHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUHu.

Jlemoncmpayuu
Habnronenne MeXaHMYECKOro JBIDKCHHS Tella OTHOCHTENIBHO Pa3HBIX Tell
OTCYETA.
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CpaBHeHUE TIyTed UM TPACKTOPUI JBUXKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKkOpOoCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanue npu3HaKoB PABHOYCKOPEHHOTO JBM>KEHUS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

HaGnronenne MexaHWYeCKHWX SBICHUH, MPOWCXOMSIIMX B CHCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIB)KCHHH OTHOCUTEIHLHO KaOHWHETa
¢bu3uKu.

3aBHUCUMOCTh YCKOPEHMS TeJla OT MAacCChl TeJa U JCUCTBYIOIIEH HA HETO CHUJIBI.

Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEI.

N3meHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

[lepemaya uMnysbca Ipu B3aUMOJICHCTBUM TET.

[IpeobpazoBanus SHEPTUM TPU B3AUMOACHCTBUM TEI.

CoxpaHeHre UMITYJIbCA IPU HEYTTPYTOM B3aUMO/ICVICTBHM.

CoxpaHeHue UMIyJibca Ipu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUU.

Halnronenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHHUYECKON dHEPTHH IIPU CBOOOIHOM I1a/ICHHH.

CoxpaHeHHME€ MEXaHUYECKOW JHEPruu MPHU JABWKCHUU Tea IOJ JIEWCTBHEM
MIPY>KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpympoBanue TpakTta mjii pasroHa M JaJIbHEHWIIET0 pPaBHOMEPHOTO
JIBYDKEHUS MAPUKA WA TEIICHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCKa UK JIBHXKEHUS IIIApUKa T10
HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOpEeHUsI TeJa MPYU PaBHOYCKOPEHHOM JIBHXKEHUHU 10 HAKIIOHHOMN
TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIYyTH OT BPEMEHU TIPH  PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIU MPH PaBHOYCKOPSHHOM JBIKCHHHM 0€3 HavaJlbHOMN
CKOPOCTH TIIyTH OTHOCATCS KaK ps HEYETHBIX YHCET, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKECHHSI OT CHIIBI HOPMAaJIbHOTO
JaBJICHUSI.

Onpenenenne kodhuieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Tella TI0
TOPU30HTAIILHOM ITOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTH TP MOABEME TPy3a C UCTIOI30BAaHUEM
HETOBU)KHOTO U MOJIBHYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs YDHEPTUH.
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Pa3agen 9. MexannuecKue KoJ1e0aHUA M BOJTHBI

KonebarenbHoe nBmwxeHue. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHWM: TEPHO/I,
4acToTa, aMIUIMTyjaa. MareMaTH4ecKHil W TPYKMHHBIH MasaTHHKU. [IpeBpaineHue
SHEPIruM MpH KOJIeOATEIHbHOM JABUKECHUM.

3aryxatontue konebanus. BeiHy)aeHHBIC KoNeOanus. Pesonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJH. [IposoJibHBIE M MonNepedyHble BOJIHBI. JinHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHHs. MexaHuueckue BOJIHBI B TBEPJOM Telle,
CECMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbeicoTa ToHAa. OTpakenme 3Byka. MH(Dpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xonedanuii Te1 MO IEUCTBUEM CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXI€HHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre 4acTOTHl U MEpro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHHKA.

Onpenenenre 4acToThl U eproia KoueOaHuil MPyKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MepHoJa KojaeOaHui MOABEIIEHHOTO K HUTHU I'py3a
OT JUTMHBI HUTH.

HccnegoBanue 3aBUCMMOCTH MepuoAa KoJeOaHWl MPYKMHHOTO MasTHHKA OT
MAacchI Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEpUOJia KOJIeOaHU Tpy3a, HOJBEUIEHHOTIO K HUTH, OT
Macchl rpys3a.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh TEeproAa KojeOaHWuW MTpPYyKMHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH TMPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
DNeKTPOMarHuTHOE TOJIE. DJIEKTPOMarHUTHBIC BOJIHBI.
CaolicTBa
ANEKTPOMArHuTHbIX BOJH. [llkama 5JI€eKTpOMarHUTHBIX BOJIH. Mcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas rpupoja ceera. CkopocTb cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBBIE CBOMICTBA CBETA.

Jlabopamophwvie pabomwi u onvimol
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W3yuenue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIBHOTO
tenedoHa.

Pasznen 11. CBeToBbI€ SIBJICHUA

JlyueBas momenp cBera. Mcrounuku ceera. [IpsMonuneniHoe pacrpocTpaHeHue
ceera. 3atmenus CosHnma u JlyHel. Otpaxenue cera. Ilmockoe 3epkano. 3akoH
OTpaXeHHUs CBETA.

IIpenomnenne cBera. 3akoH MpenomileHHs cBera. llomHoe BHyTpeHHee
oTpaxkeHue cBera. Mcronb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xox mydeil B aunH3e. Ontuyeckas cucreMa ¢oroanmnapara, MUKpOCKOIa 1
Teneckona. I'a3 kak onTudeckas CucTeMa. bim3opykocTh U JalbHO30pKOCTb.

Pasnoxenue Oemoro cBera B chnektp. Omnbitel HbetoroHa. CrnoxeHue
CIEKTpaJbHBIX UBETOB. J(Mcnepcus cBeTa.

Jlemoncmpayuu
[IpsiMonuHEHOE pacIIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnrTuueckuii CBETOBOI.
Xox mydeii B coOuparorieil JInHse.
Xoq Iy4yer B pacCEenBArOIIEH JINH3E.
[Tonyyenue n300pakeHUi ¢ TOMOULIBIO JTUH3.
[Tpuntun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopens riasa.
Pasnoxenue 6e0oro cBeTa B CIIEKTP.
[Tomydyenue 6emoro cBeTa mpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

JlabopamopHvie pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia MaJcHUs.
N3yuenne XxapakTEepUCTUK N300paKEHUs MTPEAMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3/yX-CTEKIIOM.
[Tonyuenne nzo0pakeHu ¢ MOMOIILIO COOMPAIOIICH JIMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPATIOIICH JTHH3BI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTD.
OMnBITHI TIO BOCTIPUATHIO IIBETA TPEIMETOB IIPH MX HAOFOJACHUH Yepe3 1BETOBHIC
(UIBTPHL.

Pasznen 12. KBaHTOBbBIE ABJICHUA
OnbiTel Pezepdopna u mianetapHas Mojenb atoma. Mojenbs atroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(a-, Oeta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO
anpa. Hykimonnass Moznens aromHoro siapa. Mzotonsl. PaninoakTuBHBIE TpEeBpaICHHUS.
Ilepnon nmosrypacraga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBl COXPAHEHHUS 3apsJOBOrO M MacCOBOIO YHCEN.
DHeprus cBA3M aTOMHBIX si7iep. CBA3b Macchl M SJHEPTUU. Peakiuu cCuHTe3a U JeIeHUs
anep. Mcrounuku sHeprun CosHUA U 3BE3].

SnepHas sHepretuka. JIeHCTBUS paAMOAKTUBHBIX M3IYyYEHUM Ha JKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.
CrexTpsl pa3IMdHbBIX Ta30B.
CnekTp Bogopo/a.
Habnronenue tpexoB B kaMmepe Busbcona.
PaboTa cuéTunka HOHU3HPYIONTUX H3TYUCHUH.
Perucrpatius nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamophwvie pabomwi u onvimol

Hab6nrofieHue CrutoniHbIiX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE PHEPTUN YACTHIIBI 10 TOPMO3HOMY IMYTH (T10
¢doTorpadusim).

N3mepenne pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001AO I MOAYIb

[ToBTOpUTENHEHO-0000IIAIOMINN MOY/IH MPEAHA3HAYEH NJISi CUCTeMaTH3allud U
000011IeHNs TPEIMETHOTO COJIEPKAHUS U OTBITA JEATEILHOCTH, MPUOOPETEHHOTO TIPH
M3YyUYeHHM BCEro Kypca (QU3MKH, a TaKXe IS TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY OJK3aMeHY I0 (u3MKe I 0O0ydJaroIuxcs, BBIOPABIIMX ATOT
y4eOHBIN NPEeIMET.

[Ipy WM3ydeHUM AAHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIbI
JESTETLHOCTH, Ha OCHOBE KOTOPHIX OOECIEUMBACTCS JOCTHUKEHUE TMPEAMETHBIX M
MeTanpeIMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB 00yueHUs!, GOPMHUPYETCSI €CTECTBEHHO-
Hay4YHas TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEOBAHNUS ABICHUN HPHUPOIBI
U TEXHUKH, OBJIAJICHUE YMEHHSIMU OOBSICHATH (PU3NUECKUE SIBJICHUS, MPUMEHSS
MOJyYEeHHbIC 3HAaHWS, pemarh 3ajJadyd, B TOM YHCJIE€ KAuyeCTBEHHbIE W
AKCIIEPUMEHTAJIbHBIE.

[IpyuHUMIIHANBEHO NEATENBHOCTHBIA XAPAKTEP AAHHOTO pas3feiia peaaus3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIITUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE IMOJYUYCHHBIX 3HAHUW Paclio3HaBaTh U HAYYHO OOBSICHATHh (PU3UUECKUE
SBJICHHSI B OKpYKarolel IpUpo/ie U MOBCETHEBHOMN KU3HU;

WCIIOJIh30BaTh HAYYHBIE METOJbI MCCICAOBAaHMS (DU3NYECKUX SIBJICHUH, B TOM
qucIie JIsl IPOBEPKU FUIIOTE3 U MOJYyUYEeHUS TEOPETUUECKUX BHIBOJIOB;
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OOBSICHATH HAay4HBIC OCHOBBI HanOosee BaKHBIX I[OCTI/DKeHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HaIllpUMCpP, IIPAKTHYCCKOI'O HCIIOJBb30BaAHUA PA3JIMIHBIX HCTOYHUKOB
OHCPIruy Ha OCHOBC 3dKOHa IPCBpAlICHHUA W COXPAHCHHA BCCX HM3BCCTHLIX BHUJIOB
OHCPIrun.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue pu3umku Ha ypoOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs HaIpaBiICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METANpeJAMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHbBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpraTe u3ydeHuss (QU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyyarorerocs 0y1yT cOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) NATPHOTHYECKOTO BOCIIMTAHHA:
IIPOSIBJICHUE WHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) IPakKIaHCKOIo 1 1yXOBHO-HPaAaBCTB€HHOI'0 BOCIIMTAHUSA
TOTOBHOCTb K AKTHMBHOMY YYd4CTHIO B 06CY)KI[CHI/II/I O6H_[CCTBCHHO -3HAYUMbIX H
ITHYCCKUX HpO6J’I€M, CBA3AHHBIX C IIPAKTUYCCKUM IIPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAHHUC BAJKHOCTHU MOPAJIbHO-3THUYCCKUX IIPUHIUIIOB B ACATCIIBHOCTHU yUIéHOFO;

3)  ICTETHYECKOr0 BOCIHUTAHHSA:
BOCIIPHSTHE OJCTCTHYCCKUX KadyeCTB (DU3MUYCCKOW HAyKd: e€ TapMOHHYHOIO
MIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4)  NEeHHOCTH HAYYHOIO NMO3HAHMUSI:
OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
pa3BUTHE HAy4HOM JIIOOO3HATENBHOCTH, HWHTEpEca K  HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5  ¢opmupoBaHus KyJbTypbl  3/10POBbA U 3MOUMOHAJIBHOIO
OJ1aronoJryums:

OCO3HaHWE IIEHHOCTH  Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI O€30I1aCHOTO MOBEAECHUS Ha TPAHCIIOPTE, Ha
JI0porax, ¢ JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBaHHEM B JOMAIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUM, TTPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4yejaoBeKa;

6) TpPya0BOro BOCIIMTAHHSA:
aKTHBHOE ydYaCTHE€ B PpEIIEHHH MPAaKTHYECKUX 3amad (B paMKax CEMBH,
00pa30BaTEIbHOM OpraHU3allik, TOpOAa, Kpas) TEXHOJIOIMYECKOW | COLHATbHOM
HAIMpPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NUECKUX 3HAHUM;
UHTEPEC K MPaKTHYCCKOMY M3YUYEHHUIO MPOPECCHIA, CBA3aHHBIX C (PU3UKOIA;

7)  3KOJOTrHYeCKOr0 BOCIIUTAHHUSA:



OpUEHTAIUsl Ha MPUMEHEHUE (PU3UYECKUX 3HAHUU JJIsl pelieHus 3a7ad B 001acTh
OKpY>Kalolllel Cpejibl, MIaHUPOBAHUS MTOCTYIIKOB U OIEHKHU UX BO3MOXKHBIX MOCIEACTBUN
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHME II00ATBFHOTO XapaKkTepa SKOJOTUIECKHUX MPOOJIeM U TyTeH UX PEIICHIS;

8) ajmanTanmuM K M3MEHSIOIIHMCS YCJOBHSIM CONMAJILHOW W NMPHUPOIHOM
cpeabl:
NOTPEOHOCTh BO B3aMMOJICUCTBUM TPHU BBIMOJHEHUU HCCIEAOBAHUI U MPOEKTOB
(bu3MYecKoil HaNPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
MOBBIIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESITEIbHOCTD;
NOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kciie GOPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;
OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUW MU KOMIIETEHTHOCTEH B 00JacTu
busuKy;
IUTAaHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3UUYECKUX 3HAHUM;
CTPEMJICHUE aHAJM3UPOBATh M BBISABISATH B3aWMOCBSI3M MPUPOIBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;
OLICHKA CBOMX JEHCTBHI C YUETOM BIMSHUSA HAa OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe oCBOCHHMS TpOrpamMMbl MO (DU3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocss 0ynyT cOopMHUpPOBaHBI METanpeAMETHBIE PE3ybTaThl,
BKJIFOYAIOIIHME TO3HABATEIbHBIC YHUBEPCAIbHBIE YUEOHbBIC JCHCTBUS, KOMMYHUKATUBHbBIC
yYHUBEpCaAIbHBIC yUeOHBIC JEHCTBUSA, PETYJIATHBHBIC YHUBEPCAIbHBIC yUSOHBIC JCHCTBU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornueckue aeiicTBHUA:

BBISIBIIAATH U XapaKTEPU30BaATh CYIIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK KJacCH(PUKAIUKA, OCHOBAHUSA IS
000011IeHNs U CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B paCCMAaTPUBAEMbIX (haKTax, JTAHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NICCKUM SIBIICHHSIM;

BBISIBIIATH NTPUYMHHO-CJICICTBCHHBIC CBSI3U MPHU W3YUCHUU (U3HUSCKHUX SBICHUN U
MPOIIECCOB, JIeJaTh BBIBOABI C WCIOJIB30BAHHEM JCAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;

CaMOCTOSITEJTbHO BBIOMpaATh CIOCO0 pelieHuss y4eOHOM (uU3MYecKor 3amauu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUs, BBIOOP HanboJiee MOAXOAAIIETO C yUETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1eCTBUSA.



MCITOJIB30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOAUTh IO CAaMOCTOSITEJIbHO COCTABJIICHHOMY IUJIAHY OIBIT, HECJIOKHBIN
buznyecKuit SIKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE (DU3UUECKOTO SIBICHMS;

OLIEHMBATh HA MPUMEHUMOCTbH U IOCTOBEPHOCTh HHPOPMAIIHIO, TOJIYyYEHHYIO B XOJI€
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (pOPMYIUpPOBaTh O00OOIIEHUST W BBIBOJABI IO pPE3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajibHEWIee pa3BUTHE (PU3MUECKHUX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MIPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

IPUMEHATH Pa3IMYHbIE METOJIbl, HHCTPYMEHTBI U 3alpOoChl MIPU MOUCKE U 0TOOpe
MH(OpMAIUU WIH JAHHBIX ¢ YYETOM IPETIOKEHHON yueOHOM Pu3nyecKon 3a1auu;

aHAIM3UpOBaTh, CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (JOpMY MpeACTaBICHUs HHOOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3aJaud HECJIOXKHBIMM CXEMaMH, AHarpaMmMaMu, HWHOU
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMmMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS:

B X0/ic OOCYXJEHHUs Yy4eOHOTO Marepualia, pe3yiabTaTOB Ja0OpAaTOPHBIX padOT U
MIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/IaeéMOW TE€MbI U BBICKA3bIBATh HJICH,
HaIleJICHHbIC Ha PeIICHUE 3a/1a4 U MOIepKaHne OJ1aroxenaTeIbHOCTH OOIICHNUS;

COTIOCTaBIISATh CBOM CYXICHHUS C CYXJACHUSIMH JPYyTUX YYaCTHUKOB JHAiora,
0OHapyKUBaTh Pa3IMUNE U CXOJCTBO MO3UIIHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

nyOJUYHO TMPEICTABIATh PE3YJNBTAThl  BBIMTOJIHEHHOTO (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MMOHMUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHIUBHUIYaTbHOW paOOTHI
IPU pEUICHUU KOHKPETHOM (pu3HUeCcKOor MpoOIeMBl;

MPUHUMATh TIEJIM COBMECTHOM NEATEeNbHOCTH, OPTaHU30BBIBATH JEHUCTBUS IO €€
JTOCTHKEHHIO: PACTIPEACIATh POIH, OOCYXKAATh MPOIECCH U Pe3ybTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JTIOJICH;

BBITIOJIHATHh CBOIO YacTh pabOTHI, JOCTUTAsT KAY€CTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMUHA MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITENIbHO COPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC yHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranuzanus:

BBISIBJISITH MPOOJEMBbl B JKM3HEHHBIX U YYEOHBIX CHUTyalUsiX, TPEOYIOIIMX s
perieHusi GU3NIECKUX 3HAHWM,



OpPUEHTUPOBATHCS B PA3NMYHBIX MMOAXOAAX MPUHATUS pELICHUN (MHAUBUAYAJIbHOE,
IPUHATUE PELICHUS B TPYIIIE, IPUHATHE PELIEHUN TPYIIION );

CaMOCTOATEIBHO COCTABJISATh aJTOPUTM pelIeHUsl (PU3MYECKOW 3aJauM WIM IIaHa
UCCIIEOBaHMsI C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MpPEJIaraéMble BapUaHThl PEIICHMII;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IIPEIIaraTh IUIaH €€ N3MEHEHUS;

OOBSICHATh MPUYMHBI JTOCTIKEHUS (HEIOCTHKEHUS) PE3yNbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JAEATENBHOCTh (B TOM YHCIE€ B XOJ BBIITOJIHEHHS
(U3MYECKOr0 UCCIENOBAHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
WU3MEHUBUINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEHU U YCIOBHUSM.

CTaBUTb ce0s Ha MECTO APYTOro YEJIOBEKA B X0JI€ CIIOPa WM AUCKYCCUU HAa HAYYHYIO
TE€MY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

NpU3HAaBaThb CBOE MpaBO Ha OMMOKY MNpHU pelIeHWH (PU3NYECKHX 3aJad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYIoro.

HPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydenmsi B 7 KJjacce TPEIMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

WCIIOJIb30BaTh TMOHATUS: (U3UYECKHEe M XUMHUYECKUE SBIEHUS, HAOII0JeHuE,
AKCIIEPUMEHT, MOJEIb, THIOTe3a, CIUHUIBI (U3MYECKUX BEIWYWH, aTOM, MOJICKYJIA,
arperaTHbple COCTOSTHUSI BeliecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIKEHWE  (paBHOMEPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TPACKTOpHS,
paBHOJEUCTBYyIOAs cwi, Jedopmanus (ymnpyras, IUlacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznmuuarh sBiaeHus (Aud@ys3us, TEMIOBOE JBM)KCHUE YACTHUI[ BEIIECTBA,
paBHOMEPHOE JBIIKEHHE, HEPABHOMEPHOE IBWKEHUE, MHEPIHS, B3aUMOICHCTBUE TEI,
paBHOBecHE TBEPABIX TEI C 3aKPEIUIEHHOW OChIO BpAIllEHWs, Tepenadya J1aBJICHUS
TBEPIABIMHA TEJIaMH, JKHJIKOCTSIMH M Tra3aMmH, aTMoc(epHOE NaBlICHHWE, TUIaBaHUE TEII,
MPEBPAIICHUS] MEXAaHUYECKON SHEPTUH) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUIECKOE SIBIICHUC;

pacno3HaBaTh MPOSBICHNE H3YUYCHHBIX (PM3HMUECKUX SBJICHUHN B OKPYKAIOIEM MUPE,
B TOM 4wmclie (U3HUYECKUE SBJICHHUS B TPHUPOJAC: MPUMEPHI JBMKCHHUS C Pa3THUYHBIMU
CKOPOCTSIMH B )KHBOU Ml HEXKUBOH MTPUPOJIE, ACHCTBHE CHIIBI TPESHUS B IPUPOC U TCXHUKE,
BIIUSIHAE aTMOC(EPHOTO JaBJICHUS HA KUBOW OpPTaHMU3M, IUIABAHHUE PHIO, phIUaru B TEJe
4yelioBeKa, MpU ATOM NEPEBOJAUTHh NPAKTUYECKYIO 3a7adyy B Yy4ueOHYIO, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) PU3NYECKUX SIBJICHUN;



ONKCHIBATh HW3YYECHHBIC CBOMCTBA Tel MW (U3MUECKHE SBJICHHS, HCIOIb3YS
¢uznyeckue BeIMYMHBI (Macca, 00bEM, IUNIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb,
CpeaHss CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIa TPEHUS, JABIICHHUE
(TBEpHoOro Tema, JKUIAKOCTH, TIas3a), BBITAJKMBAIOIIAs CHJIA, MEXaHWYecKas padorta,
MOIIHOCTh, IUIEYO CHJBI, MOMEHT CHJIbI, KOX(P(QUIUEHT TMOJE3HOr0 JCHCTBHS
MEXaHU3MOB, KMHETHYECKass M MOTEHLHMAJbHAs SHEPIus), MpPU OMNHCAHUM MPaBUIBHO
TPAKTOBaTh (PU3MUECKUNA CMBICI HCIOIb3YyEMbIX BEIUYHMH, UX 0003HAYEHUSI U €AMHUIIBI
buznyecKuX BENUYUH, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIME JaHHYIO (PHU3NYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA Te€J, (PU3UYECKHE SIBICHHUS M MPOLECCHI, UCIONb3YS
IpaBuiia CIOXKEHMs CUJl (BAOJb OAHOM mHpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, IpaBUJIO paBHOBECHS pbiuara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAHMYECKOW SHEpru, IMPU ATOM JaBaTh CIOBECHYI (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUSI, TIPOLIECCHl U CBOMCTBA TE€l, B TOM YHUCJE U B
KOHTEKCTE CUTyalluil IPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISIBIISTD
IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTHh OOBSCHEHHWE M3 |-2 JOrMYECKHX WHIaroB C
onopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SIBJIICHUW, (PU3MUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7aud B 1-2 JEHCTBUA, UCHOJIb3YS 3aKOHBI U (OPMYJIbI,
CBs3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 33Jauu 3alKChIBaTh
KpaTKO€ YCJIOBHE, MOJCTABIATH (PU3MUECKHE BEIUYMHBI B (OPMYJIbI U IMPOBOIUTH
pacy€Thl, HAXOAUTH CIIPABOYHbBIE TAHHbIE, HEOOXOUMBIE JUIs PEIICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIyYeHHOU (DU3NYECKOM BETMUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh MPU NOMOILIM (PU3NYECKUX
METOJOB, B OIIMCAHUM WCCIENOBAHUSA BBIACIATh IPOBEPAEMOE IPEIAIIOIOKEHUE
(runotesy), pa3ianyaTh U HHTEPIPETUPOBATH MOTYYEHHBIN pe3yNbTaT, HAXOIUTh OLIHOKH
B XOJI€ OIBITA, JE€NaTh BEIBOJBI IO €0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITBI IO HAOMIOACHUIO (U3MYECKUX SIBICHUNW WIH (DU3NIECKUX
CBOMCTB TeJ: (OPMYIUPOBATH MPOBEPSEMbIE MPEANONIOKEHUS, COOUPATh YCTAHOBKY M3
PEIJI0KEHHOTO0 000PYI0BAHMS, 3aITUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBL;

BBITNIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl Tella, 00bEMa, CUIIbI
U TeMIepaTypbl C UCMOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3aJ]aHHOM aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKON BETUYHHBI OT APYTOM C
MCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYILIETOCS
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TeJla OT BPEMEHU JBUKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHHS OT Beca Tejla, KauyecTBa
00pabOTKM TMOBEPXHOCTEH TeN U HE3aBUCHUMOCTU CHJIBI TPEHUS OT IUIOIIAIU
CONIPUKOCHOBEHMS TEJ, CUJIbl YIPYTOCTU OT YHJIMHEHUS MPYKHUHbBI, BBITAJIKHBAIOIICH
CWJIBI OT 00bEMA MOTPYKEHHOM YACTH TEJA U OT INIOTHOCTH KUJIKOCTHU, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€J1a, OT NIyOUHBI, HA KOTOPYIO OTPYKEHO TEJO, YCIOBUH IJIaBaHUS TEl,
YCIIOBUH paBHOBECHs phluyara M OJOKOB, y4acTBOBaTh B IIAHUPOBAHUHM Y4YEOHOTO
UCCJIEIOBaHMsI, COOMpATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYS MPEAT0KEHHOMY
I1aHy, (PUKCUPOBATh PE3yJbTAThl MOJYYEHHONW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B
BUJE TMPEIIOKEHHBIX TaOdWI] W TpapuKOB, JeJaTh BBIBOABI MO pe3yjbTaTaM
UCCIIEOBAHNS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYMH (IJIOTHOCTH BELIECTBA
KUAKOCTH M TBEPAOro Teja, CHUJIAa TPEHUS CKOJBXKEHUS, [aBICHHE BO3]yXa,
BBITAJIKMBAIOIIAsl CUJIA, IEUCTBYIOIAs Ha IOTPYKEHHOE B KUAKOCTb TEJI0, KOA(YOULIUEHT
MOJIE3HOTO JIEUCTBUSI MMPOCTHIX MEXAHU3MOB), CIEeNys NPEIJI0KEHHON UHCTPYKLIHUU: TIPU
BBINIOJTHEHUHM HW3MEPEHU coOupaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYHUCIATH
3HAYEHHUE NCKOMOM BEJINYUHBL;

coON01aTh MpaBWiIa TEXHUKU OE30IaCHOCTH IMpu pabdoTe ¢ J1adopaTopHbIM
000opy10BaHUEM;

yKa3blBaTh MNPHUHLMIBL JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOLIUECS COCY/bI, OapOMETp, pblyar, MOJABUKHBINA U
HEMNOJIBUYKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCT;

XapaKTEepHU30BaTh MPUHIUIBI JCUCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOpPOM Ha MX oOmUcaHus (B TOM YHCIE: MOJIUIUIHUKH, YCTPOWCTBO
BOJIONIPOBO/IA, THUAPABIMYECKUN MPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCHOJb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUW U HEOOXOIUMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTh MPUMEPHl (HAXOAUTH HHPOPMALMIO O TNPUMEpPax) MNPaKTUUYECKOro
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEJHEBHOM KHU3HU ISl OOecTeyeHHs
0e3omacHOCTH TpW OOpalleHHH C MpUOOpaMU M TEXHUYECKHUMH yCTPONCTBAMU,
COXpaHEHUSs 3I0POBbs U COOJIOJIEHUS HOPM SKOJIOTUYECKOTO OBEACHUS B OKpYKatoLen
cpene;

OCYUIECTBJISATh OTOOP MCTOYHMKOB MH(popMaiu B MHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CPaBHEHHUS
pa3IMYHBIX UCTOYHUKOB BBIICIATH MHPOPMAIUIO, KOTOpas SIBISETCS MPOTHUBOPEUYUBOM
MJIM MOKET OBITh HEJTOCTOBEPHOM;

WCIOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOrOo COJAEPKAHMSI, CIPABOYHBIE MAaTEpHallbl, PECYPChl CETH
NurtepHer, Biaaerb npuéMamMu  KOHCIEKTHUPOBAaHUS  TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MUChbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2-
3 ncTouyHUKOB HHGOpMAUU GUZUIECKOTO COACPKAHUS, B TOM YUCIIE MyOIMUHO
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JieNiaTh KpaTKue COOOIIEHUs O pe3yabTaTaxX MPOEKTOB WM YUeOHBIX UCCIEI0BaHUH, TPU
TOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIH NOHATUIHBIM anmapat Kypca (U3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IPU BBIMOJIHEHUHU YU4E€OHBIX MTPOCKTOB U UCCIIEIOBAHUN pacipeiesiTh 00s13aHHOCTH
B I'PYIIIE B COOTBETCTBHUH C ITOCTABJIECHHBIMHU 331a4aMH, CIEIUThH 3a BHIIOTHEHUEM IJIaHA
JEUCTBUN, aJIeKBATHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIIbI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonmy oOydenumss B 8 kjiacce mpeIMETHBIC Pe3yJbTaThl Ha 0Aa30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

KCMOJI30BaTh MOHATHS: MAcCa U Pa3Mepbl MOJIEKYJI, TETJIOBOE JIBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE M amMop(dHbIE Tena,
HACBHIIIEHHBIA M HEHACBIIICHHBIA Tap, BIAKHOCTh BO3/yXa, TEMIlepaTypa, BHYTPEHHSISA
SHEPrusi, TEIIOBOW JIBUTATEIIb, JJIEMEHTAPHBIN 3JEKTPUYECKUN 3apsll, SICKTPUUECKOE
T10JI€, MPOBOJHUKYU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pasznyath SBJICHUS (TEIJIOBOE pacUIMpEHUE U CXKaTHe, TeIionepeaayda, TErIoBoe
paBHOBECHE, CMauMBaHHUE, KaNWUISAPHBIE SBJICHUSA, WCHApEeHUE, KOHJECHCAlus,
ILJIaBJIEHUE, KpUCTAJUIU3aUs (oTBepaeBaHUE), KUIICHUE, Temionepeaaya
(TemIONpPOBOTHOCTh, KOHBEKIUS, W3JIYYCHUE), DJICKTPU3ALUS TeJ, B3aUMOJICHCTBUE
3apsSa0B, IOCUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aMMOJICHCTBHUE
MarHuToOB, JIEUCTBME MArHUTHOTO TOJISI Ha TPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
MHIYKIMS) 10 ONUCAHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UYECKUX SBICHUHN B OKPYKAIOIIIEM MUPE,
B TOM uwucie (U3MYECKUE SBICHUS B TMPUPOJAE: TMOBEPXHOCTHOE HATIKCHUE U
KanWUISIpHBIE SIBJICHHST B TPUPOJIe, KpPUCTaUlbl B mpupopae, uzinydeHue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, OOpa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
AIEKTPUUECKHUE SIBJICHUS B aTMOc(hepe, dTIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, aAperd MmoroCcoB, Poiib MArHUTHOTO TIOJIS JUTSl KU3HHM Ha 3emiie, MOJSpHOe
CUSHHME, TPU OTOM TEPEBOAUThL NPAKTUUECKYIO 3a7ady B Y4EOHYIO, BBIACIITH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUMN;

OTNUCHIBATh H3YyUYCHHBIE CBOMCTBA Tel U (PU3NUECKUE SBIICHHS, HCIOJIb3Ys
(dbu3MYecKue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS JHEPTHUs, KOJMYECTBO TEIUIOTHI,
yAeabHas TEIUIOEMKOCTh BEIIECTBA, YAECIbHAS TEIUIOTA IJIABJICHUA, YAECIbHAS TEIIOTa
nmapooOpa3oBaHusl, yAeNbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOI(PQHUIMEHT MOJIE3HOTO
JNEUCTBUSI TEIUIOBOW MAIIWHBI, OTHOCUTEJIbHASA BJIAXKHOCTH BO31yXa, JJIEKTPUYECKHUMI
3apsij, CHia TOKa, SJIEKTPUYECKOE HAMPSIKEHHUE, CONMPOTUBIICHUE TTPOBOIHUKA, YACIBLHOE
COTIPOTUBJICHUE BEIIECTBA, pad0Ta M MOITHOCTH JIEKTPUUECKOTO TOKA), MPU OMUCAHUU
NPaBUWJIBHO TPAKTOBaTh (DU3UYECKUU CMBICI UCTOIb3YEMBIX BEJIMYUH, 0003HAYEHUS U
SAVHUIBI  (PU3WYECKUX BEIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTHh TpaduKu H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNINH;
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XapaKkTepU30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETHUECKOM TEOPHUM CTPOECHMs BEILIECTBA,
MPUHIUI CYNEPHO3ULMU MOJEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH Oma Juid yyacTKa Lieny, 3akoH Jkoynsa-JIeHna, 3aKkoH COXpaHEHUsI SHEPTUH, PU
TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYeCKOe

BBIPAKCHHUE;
OOBSACHATh (PU3NYECKHE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalUi NMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISIBIISITH IPUYMHHO

CJIEICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 1-2 JOrMYEeCKUX 1IaroB ¢ Onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (PU3MYECKUX  SIBICHUHM, (U3MUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3a7ayd B 2-3 NEHCTBUS, HUCIOJIB3Ysl 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIONINE (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHaJIHM3a yCIOBHS 3a7auy 3aMKChIBaTh
KpaTKO€ YCIIOBHE, BBIABISTH HEIOCTATOK JAHHBIX MJIsS PEIICHUs 3a7adu, BBHIOMPATH
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JJIs €€ pelIeHus!, IPOBOIUTh PACUETHI U CPAaBHUBATH
MOJTYYCHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C N3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HMUECKHUX
METO/IOB, UCTIOJNIB3YS ONIMCAHKE MCCIIEAOBAHNUS, BBIACIIATH MPOBEPIEMOE MPEIOIOKEHNUE,
OIICHUBATh NIPABMIIHLHOCTH MOPSAKA TPOBEICHUS HCCIICOBAHUS, I€JIaTh BEIBOBI;

IIPOBOJUTEH OIBITHI IO HAOMIOACHUIO (U3MYECKUX SIBICHUNW WIH (DUINIECKUX
CBOMCTB TeN (KamWJUISIpHBIE SBJICHUS, 3aBUCHMOCTh JIaBIICHHUS BO3yXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HArpeBaHUsS MPHU U3JTYyUYCHUU OT IIBETa
u3Nydamonie (morjomaromiei) TMOBEPXHOCTH, CKOPOCTh HUCMApPEHUsT BOJBI  OT
TEMIIepaTypbl JKUJIKOCTA W IUIOMAAd €€ TOBEPXHOCTH, DJEKTpU3aIus Tel W
B3aUMOJICUCTBUE DJEKTPUUYCCKUX 3apsIOB, B3aMMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3YyaJIN3aIlisl MATHUTHBIX TIOJIEH MOCTOSTHHBIX MATHUTOB, IEHCTBHSI MAarHUTHOTO TIOJIST HA
MPOBOJTHUK C TOKOM, CBOWCTBA DJIEKTPOMArHWTa, CBOWMCTBA DIJIEKTPOJABUTATEIS
MOCTOSITHHOTO  TOKa): (opMynupoBaTh TPOBEpAEMbIe MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUS, ONUCHIBATH X0 OIbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHATh TIPSIMBIE HM3MEPEHUS TEMIEPATyphbl, OTHOCHUTCIBHOW BIIAKHOCTH
BO3JIyXa, CHJIBI TOKA, HATIPSDKECHUS C MCITOJIH30BAaHUEM aHAJIOTOBBIX MTPUOOPOB 1 TATYNKOB
(U3UYECKUX BEJIIMYWH, CpPaBHUBATh PE3yJbTAaThl H3MEPEHUN C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTH OJJHOU (PU3UYECKON BETUYUHBI OT IPYTOM C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTH COITPOTHUBIICHHS ITPOBOIHHAKA OT €r0
JUTMHBI, TUIOMIAANA TIOTIEPEYHOTO CEUCHUS M YACIBbHOTO COMPOTHBIICHHS BEIIECTBA
MIPOBOJIHMKA, CUJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HAMPSHKEHUS HA MPOBOJTHUKE,
UCCJIEIOBAHUE TIOCJIEIOBATEIBLHOTO W MapajlyIeIbHOTO COEIMHEHUH MPOBOJHUKOB):
MJIAHUPOBATH UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJIHITH H3MEPEHUS, CIICTYS
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peAJIOKEHHOMY ITUIaHy, (PUKCUpOBaTh PE3ysbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIC
Ta6J'II/IH n I‘pa(l)I/IKOB, ACJIaTb BBIBOJLI 110 PE3YyJibTaTaM HCCICOAOBAHUSA,

IPOBOJUTH KOCBEHHBIEC U3MEPEHUS HU3HUECKUX BEIUUUH (yaelbHas TeIIOEMKOCTh
BEIIIECTBA, CONMPOTHUBIICHUE MPOBOAHHMKA, pab0Ta U MOILIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh  W3MEPEHHs, COOUpATh OSKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MIPEIOKCHHOW WHCTPYKITUH, ¥ BBIYUCIISATh 3HAUYCHNE BEITUINHBL;

coOno/IaTh TpaBWila TEXHUKU O€30MacHOCTH Mpu padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOpOW Ha WX OmMHCaHus (B TOM YHCJE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYHK AIEKTPUUECKOU
DHEPTUU, JJICKTPOOCBETUTENbHBIE NPHUOOPHI, HArpeBaTelIbHBIE AJICKTPOIPUOOPHI
(mpuMepbl), BIEKTPUYECKUE TNPEIOXPAHUTETH, SJICKTPOMArHUT, DJIEKTPOJIBUTATEIH
MOCTOSITHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUM U
HE00XO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIC MTPUOOPHI 1O
CXeMaM U CXEMaTUYHBIM PUCYHKAM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTATENb BHYTPEHHErO CrOpaHusi, 3JEKTPOCKOM, PEOCTaT), COCTaBISTh
CXEMbI DJIEKTPUUECKHUX IIEMed C IMOCIEA0BATEIbHBIM U TMapaJUIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3Iuyas yCIOBHBIE 0003HAYCHHS SJIEMEHTOB JIEKTPUICCKUX 1ETEeH;

NPUBOJUTH TMPUMEPHl (HAXOAUTh HH(POPMAIMIO O TMPUMEpPaX) MNPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUKA B TIOBCETHEBHOW KHU3HU g OOECHedYeHHUs
O6e3omacHOCTH TpU OOpalleHHH C MNpUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXPAHEHUS 3J0POBBS U COOJIIOJICHUSI HOPM SKOJIOTMUYECKOT0 MOBEECHUS B OKPY KaroLIei
cpene;

OCYIIECTBJISATh MOUCK MH(pOpManuu (PU3NYECKOro cojepkanus B MHTepHeTe, Ha
OCHOBE HMEIOIINXCS 3HAHUH M TYTEM CpPaBHEHUS JOTOJHUTEIBHBIX HMCTOYHHKOB
BBIJICJISITh MH(POPMAIIMIO, KOTOpas SBJISETCS TPOTUBOPEUMBONM WM MOXKET OBIThH
HEJI0CTOBEPHOM;

WCIIOJIB30BaTh TPU  BBHINIOJIHEHUHM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISAPHYIO
TUTEepaTypy (QHU3NYECKOTO COJICpKAHUS, CIPABOYHBIE MaTepuaibl, PECypChl CETH
WuTtepHer, BmameTs nOpuéMaMd KOHCIEKTUPOBAaHWS  TEKCTa, TMpeoOpa3oBaHUS
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHMEHHbIE M KPATKHUE YCTHbBIE COOOIIEHUus, 0000as
WH(DOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB (DM3MYECKOTO COJEP)KaHMS, B TOM YHUCIIE
nyOJWMYHO  TPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM WM WCCIEeN0BATEeIbCKON
JESTETLHOCTH, TPU 3TOM TPAMOTHO HCIIOJIB30BAaTh M3YUYEHHBIN TMOHSATUWHBIN ammapar
Kypca (pU3UKH, COMTPOBOKIATh BHICTYIUICHHUE TIPE3CHTAIINECH;

IOpY BBIMIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKHX MPOLECCOB
pacnpenenaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUHU C TMOCTaBJICHHBIMH 3aJladaMH,
CJIEIUTH 32 BBHIMOJIHEHUEM ILJIaHA IEUCTBUM M KOPPEKTUPOBATH €r0, aIEKBATHO OIIEHUBATH
COOCTBEHHBI BKJAQA B JIEATCILHOCTh TPYMIBI, BHICTPAWBATh KOMMYHHUKATHBHOE

BBaHMOHeﬁCTBHC, IMPOsABJIAA TOTOBHOCTL pa3peliaTb KOH(bJ'II/IKTBI.
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K konmy oOydenus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TMOHATHA: CUCTEMAa OTCYETA, MAaTepUalbHAs TOYKA, TPACKTOPHSI,
OTHOCUTEJILHOCTh MEXaHUYECKOro ABMXKEHUS, Aedopmainus (yrnpyras, MmiIacTUYecKas),
TPEHHE, HEHTPOCTPEMUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U NEPErPY3KH, LIEHTP TIKECTH,
abCOIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUYECKHUE
KoJ1e0aHMs U BOJHBI, 3BYK, MH(PPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIOIIEHUs, anbda-, 0eTa- U TaMMa-u3IydeHus, U30TOMbI, SACpHAst SHEPTeTUKA,;

pasnuyaTh sBJICHUs (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBIXKEHHE,
PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABU)XEHUE, CBOOOJHOE MAaJCHUE TEJ, PABHOMEPHOE
NBU)KEHHUE II0 OKPY>KHOCTH, B3aUMOJECHCTBUE TEJI, PEAaKTUBHOE JIBUYKCHHE,
KoJiebaTellbHOE JABWKEHUE (3aTyXalollMe U BbIHYXKJECHHbIE KOJIEOaHUs), PE30HAHC,
BOJIHOBOE JBUJKEHUE, OTPAKECHHE 3BYKa, IPIMOIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJICHHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJIoro cBeTa
B CHEKTP M CJIOKEHHE CIHEKTPAJIBHBIX IBETOB, JHCIEPCHUS CBETA, €CTECTBEHHAS
PaANOAaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWUYATOTO CIIEKTPa U3IYUYEHHs) 1O OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE (PU3HUECKOE
SABJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UYECKUX SIBJICHUI B OKPYKAIOIIEM MHUPE
(B TOM umciie (pU3NYECKUE SIBJICHUS B MPUPOJIE: MPUIMBBI U OTIUBBI, IBUKEHUE TUUIAHET
ConHeyHOH CUCTEMBbl, PEAKTUBHOE JBUKEHHE >KMBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICCHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO0, ILBETa Tell,
ONTHYECKHE  SBJICEHUA B  MpUpOJie, OHOJOrMYEcKOoe  JACHCTBUE  BUAMMOIO,
yIbTPA(PHOIETOBOTO M PEHTIEHOBCKOTO HW3IyYCHHM, €CTECTBEHHBIA PaJMOAKTHBHBIN
(oH, KOCMUYECKHUE JTYUH, paIMOAKTUBHOE U3ITyUEHUE IPUPOJIHBIX MUHEPAIIOB, ACHCTBUE
PAAMOAKTUBHBIX M3JIYyYEHUW Ha OpraHu3M 4YeJlOBEKa), MpU OTOM MEPEBOIUTH
MPaKTUYECKYIO0 3a7a4y B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK)
(bu3NYeCcKuX SIBICHHUI;

OMHCHIBATh W3YYEHHBIE CBOWCTBA Tel W (PUBMUECKHUE SBJICHUS, HCIOJIb3YS
¢du3nueckue BETUYMHBI (CpEHASI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBWKEHUHU, YCKOPEHHUE, MEPEMENIEHUE, IyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHUs, CUJIA
YIOPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOIO IMaJeHUs, BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHUYeCKas paboTa WU MOIIHOCTb, MOTEHIMAIbHAS DHEPrusl Tela,
MOJHATOTO HAJl IMOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIUsl CHKATOM NPY>KUHBI,
KUHETHYECKasi SHEPIusi, MOJIHAsE MEXaHUYeCcKas YHeprusi, epruo U 4acToTa KojaeOaHui,
JUIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb
MIPEJIOMJICHUST Cpebl), TPH OMHCAHWHM TPABWIBHO TPAKTOBATH (PU3HUECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 00O3HAUEHUS U €AUHUIBI (U3UYECKUX BEIUYMH, HAXOJHTh
(GOpMyIIBbI, CBSI3BIBAIONINE JAHHYIO (U3MYECKYIO0 BEIMYHMHY C APYTMMH BEIMYUHAMH,
CTPOUTH TpaPprKN N3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBICHHUS M MPOLECCHI, UCIOIb3YS
3aKOH COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSTOTEHUS, IPUHIIUIT CYTIEPIO3UIIUU CUJI,
NPUHIIMI OTHOCUTENbHOCTU ["anunes, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa,
3aKOHBI OTPAKECHHSI U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3aPs10BOTO U MacCCOBOTO
qrcell MpU SACPHBIX PEaKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMaTUYECKOE BhIPAKECHUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBJISITH IPUYUHHO
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JIOTUYECKHX IIAaroB ¢ OMOpoi Ha 2-3
W3YYCHHBIX  CBOMCTBA  (U3MUYECKUX  SIBICHHUH, (U3HMUECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJaud (ONHUpAOIIMEcs Ha CHCTeMy U3 2-3 ypaBHEHHU),
WCIIONB3YSl 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIONIUE (DM3MUECKHUE BEITUYMHBI: HA OCHOBE
aHaJlM3a YCJOBHS 3a7aud 3alHChIBaTh KPAaTKOE YCIIOBUE, BBISBIISTH HEIOCTAIONINE WU
M30BITOYHBIE JIaHHBIE, BBIOUMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE [UIsl PEIICHUs,
IIPOBOAMTH PACUEThI U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAU€HUs (PU3MUECKOMN
BEITUYMHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTH MPH TOMOIIM (PH3UYECKUX
METOJIOB, UCTIONIB3YS ONMCAHKE MCCIIECAOBAHNUS, BBIICIIATH MPOBEPIEMOE MPEIOJIOKEHNUE,
OLICHMBATh MPABWJIBHOCTH IMOPSAJIKA IPOBEIEHUS MCCIEIOBaHUsA, JAENaTh BBIBOIbI,
MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOIEHUN U OIBITOB;

MPOBOANTH OMBITHl MO HAOMIOACHWI0 (U3WYECKUX SBICHUN WU (PU3UIECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHa, 3aKOHa COXpAaHEHUS DHEPTUH,
3aBHCHMOCTH TIEpHO0/1a KOJeOaHn MPYKUHHOTO MAasSTHHUKA OT MacChl Ipy3a U KECTKOCTH
NPYXKUHBl M HE3aBUCHUMOCTh OT aMIUIMTYAbl MajblX KOJICOaHWH, MPsIMOJUHEIHOE
pacrnpocTpaHEHHE CBETa, pasjiokeHHue Oesoro cBeTa B CHEKTP, M3YyYEHUE CBOWCTB
M300paKeHUsI B IJIOCKOM 3€pKajie ¥ CBOMCTB M300pakeHUsl MpeaMeTa B coOUparomieit
JMH3E, HAOI0IEHUE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB M3IIyUEHHs): CAaMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PYI0BaHUS, OTIMUCHIBATH XOJI OIBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOAMUTH NMPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUH, ONpeaessisi CpelHee
3HAUYEHHUE HU3MEPSIEMON BeNMUYMHBI ((POKYCHOE pacCTOSTHUE COOUparolel JMH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MepeHus (M3MEPUTEIHLHOTO MTPUOOpa);

MPOBOAMUTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETUYUH C UCIOJIBb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HadaabHOW CKOPOCTH, Meprojia KojaeOaHuii MaTeMaTHYECKOTO MasTHUKA OT JTMHBI
HUTH, 3aBUCUMOCTH yTJia OTPAXKEHUS CBETA OT yIJja NaJeHUs U yIiia MpeJOMIICHHS OT yIJia
najeHus): IUJIAaHUPOBAaTh HCCJEAOBAHME, CaMOCTOATENIbHO COOMpAaTh YCTAHOBKY,
¢bukcupoBaTh pPe3yibTAaThl MOJYYEHHON 3aBUCUMOCTH (M3MUYECKHUX BEJIMYMH B BUJE
Tabnui U rpaduKoOB, 1eJaTh BHIBOABI MO PE3yIbTaTaM UCCIIEA0BAHNUS;
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MPOBOANTH KOCBEHHBIE M3MEpPEHUS (PU3NUYECKUX BEIHYMH (CpEAHsIsl CKOPOCTb U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOIHOTO MaJICHUs,
KECTKOCTh TMPY>KUHBI, KOI(PPHUIMEHT TPeHHs] CKOJBLXKEHUS, MEXaHW4yeckas pabota u
MOIIIHOCTh, YaCTOTAa U NIEPUOJ] KOJIeOaHU MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONITUYECKas CHJIa COOMPAIOIIEH JIMH3bI, PaIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS,
coOupaTth JKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBINOJHATH H3MEpPEHUs, CIeays
NPENJIOKEHHOM WHCTPYKIMU, BBIYUCISATh 3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATh
MOJIyYEHHBIE PE3YNBTATHI C YYETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHUM;

coOno/IaTh TpaBWila TEXHUKU O€30MacHOCTH Mpu padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENIEH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, TOUEUYHBIMH HMCTOUYHHUK CBETA, JIy4, TOHKas JIMH3a,
IJIaHeTapHasi MOJEIb aTOMA, HYKJIOHHAs! MOJIETIb @aTOMHOTO SI/Ipa;

XapaKTEepHU30BaTh MPUHIUIBI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOM Ha UX OMMCAHUSA (B TOM YMCIIE: CIIUAOMETP, JATUYUKH ITOJOKEHUS,
PACCTOSIHUSL U YCKOPEHMSI, paKeTa, 3X0J0T, OYKH, IEPUCKOI, (poToanmapar, ONTHYECKHUE
CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), UCIoib3ys 3HaHUsI O CBOMCTBAX
($u3nYECcKuX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX MPOLECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHUE CXEMBI JUIsl MOCTPOEHUS H300paK€HUH B
IUIOCKOM 3€pKajie U cCOOMparoIei JIUH3E;

NPUBOJUTH TMPUMEPHI (HAXOAUTh HHPOPMAIMIO O TMPUMEPAX) MPAKTHIECKOTO
UCIIONIb30BaHUs (PU3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HU i1 oOecreueHus
O6e3omacHOCTH TpU OOpalleHHH C MNpUOOpaMU U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHUS 3I0POBbs U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEJECHUS B OKPYKaIOIIEH
cpexne;

OCYIIECTBIIATh MOUCK HH(pOpMauuu ¢uandeckoro cozepxanus B HHrepHere,
CaMOCTOATENbHO (QOPMYJIUPYsI TOUCKOBBIA 3alpoC, HAXOAUTh MYTU ONpeaeIeHUs
JOCTOBEPHOCTH TIOJYyYEeHHOW HHQOpMAIMM Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JOTIOJTHUTENIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPH  BBINOJHEHWHM Y4YE€OHBIX 3aJaHUM  HAYyYHO-TIONMYJSPHYIO
JIUTEepaTypy (QHU3NYECKOTOo COAEpXKaHUsS, CIPABOYHBIE MaTepUalbl, PECypChl CETU
WurtepHer, Biaaerb nOpuéMamMud  KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE IMCHMEHHbIE UM YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMaMu M3 HECKOJbKMX HWCTOYHHUKOB (PU3MUYECKOrO COAEpKaHUsA, TyOJIuYHO
MIPEACTABIIATH PE3YNbTAThl IPOEKTHOW MIIM UCCIEA0BATENbCKON AEATENBHOCTH, IIPU TOM
IPaMOTHO HUCTIOIb30BaTh U3YUYECHHBIA MOHITUIHBIN anmapar u3y4aemMoro pasjeia punku
U COIPOBOXKJATh BBICTYIUIEHUE MPE3EHTAMEN C Y4ETOM OCOOEHHOCTEW ayJIuTOPHH
CBEPCTHUKOB.
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7 KIIACC
Ne | HaumenoBanu | Konmmuects | [Iporpammuoe OcnoBuble Buabl | HOP Peanmsanus 3anay
/T | € pa3AeioB u 0 4YacoB | COACPIKAHHUEC JCATCIbHOCTH 1IPOrpaMMEI
TeM y‘{e6H0r0 O6yanOH_[I/IXC$I BOCIIUTaHUA
npeaMeTa
Pa3zpea 1.
Du3uKa u ee
PoJIb B
IMO3HAHUH
OKpYy:Karouero
Mupa
1.1 | ®uswmka - 2 ®dwusnka - Hayka 0 | BoisaBiienue https://m.edsoo.ru/ff09f7 | nposiBienue uuTepeca
HayKa o IPUPO/IE. pa3Iuunil MEXKIY 2a K HCTOpYH H
npupoac SBnenus (bu3YEeCKUMU U COBPEMEHIOMY
COCTOSHHUIO
PUPO/IBI. XUMHUYECKUMU poccHiickoit
dusnueckue IIPEBPALLICHUSIMH. (uzngecKoil HayKH;
SIBJICHUSL: PacnioznaBanue u IEHHOCTHOE
MEXaHUYECKHUE, KJ1accupUKaIys OTHOLICHHC K
JOCTHXXCHUAM
TEIJIOBBIE, (du3nuecKux POCCHICKHX YISHBIX
DJICKTPUYCCKHUE, SIBJICHUM: (u3uKOoB;
MarHuTHbIC, MEXaHUYECKUX,
CBETOBBIE, TETJIOBBIX,
3BYKOBBIE AIEKTPUUYECKUX,
MarHUTHBIX U
CBETOBBIX.
Habmronenue u
ONMCaHUE
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bu3uIECKUX
SIBJICHUI

1.2

dusnueckue
BEJINUNHEI

dusnyeckue
BEJIMYUHBI.
N3mepenue
bu3IIecKux
BEJINYNH.
dusnueckue
PUOOPBHI.
[TorpemHocts
W3MEpPECHUH
MexnynaponHas
CHUCTEMA €IMHUIL

OrnpeneneHre UeHbI
JIEJICHUS IIKaJIbI
U3MEPUTEITBHOTO
npubopa.
N3mepenue
JIMHEWHBIX Pa3MEpPOB
TEJ U IPOMEKYTKOB
BPEMEHHU C YUETOM
MTOTPEIIHOCTEN.
N3mepenne o0bEMa
KUJTKOCTH U
TBEPIOIO Tea.
N3smepenue
TEeMIIEPaTyphl IpU
MOMOIIIH
KUJKOCTHOTO
TEpMOMETpA U
JTaTyuKa
TEMIEPATYPHI.
Breinosinenne
TBOPYECKHUX 3aJAHUN
IO TOUCKY CITOCO00B
U3MEPEHUs
HEKOTOPBIX
buznIecKux
XapaKTEePUCTHK,

https://m.edsoo.ru/ff09fe

0a

TOTOBHOCTb K
AKTUBHOMY
y4acTUIO B
00CYXIIeHUH
00111€CTBEHHO-
3HAYUMBIX H
ATUYCCKUX
npoodJieMm,
CBSI3aHHBIX C
MPaKTUYECKUM
MIPUMEHEHUEM
JNOCTHXKECHUU
busuKy;
OCO3HaHHE
BaKHOCTHU
MOPaJIbHO-
ATUYCCKUX
MIPUHITUTIOB B
TeSATETHHOCTH
YYEHOTO;
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HaIrpuMep, pa3MepoB
MaJIbIX 00BEKTOB
(BoJIOC, TIPOBOJIOKA),
YAaJIEHHBIX
00BEKTOB, OOIBIINX
PACCTOSIHUM, MaJIbIX

MIPOMEKYTKOB
BPEMEHH.
OO6cyxnenue
npeIaraeMbIx
CIoco0oB
1.3 | EcrecTBeHHO- Kak ¢u3uka n BriaBrmkeHue https://m.edsoo.ru/ff0a0 | roroBHOCTH K
Hay4IHBII Ipyrue TUIIOTE3, 378 aKTUBHOMY
METO/ €CTECTBCHHBIC O0OBSICHSIFOIINX y4acTuro B
ITO3HAHUA HAayK{ U3y4aroT IIPOCTBIE SBJIECHMUS, obcyxaeHNH
IPHPOLY. HaIpUMeEp: 0bIIIeCTBEHHO-
EcrecTBeHHO- - [oyemy SHAUMMBIX 1
HayIHBIN METO/ OCTaHaBJIMBAET ITHHCCKHX
npoodJiem,
HOSHATMA oA CBSI3aHHBIX C
HaOII0CHUE, JBUKYIIICECS HPAKTHUECKHM
MOCTAaHOBKA o NpUMeHEHHEM
HAy4YHOTO TOPU30HTAIBLH JOCTYKEHUH
BOIPOCA, on usnKy;
BBIJIBIDKCHHE MOBEPXHOCTH OCO3HaHHE
TUIIOTE3, TEJO; BAXKHOCTH
AKCIIEPUMEHT 10 - noueMy MOPaJTbHOITUYECKU
IIPOBEPKE B JKapKyIo X IIPUHIIAIIOB B
TUIIOTE3, OTro1y B
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00BSICHEHHE
HaO0JIF0IaeMOTO
SIBJICHHUS.
Omnmucanne
buzIIecKux
SIBJICHUM C
ITOMOIIILIO
MoOJeneHn

CBETJION
onexXIe

MPOXJIAIHEH,
YyeM B TEMHOM.
[Ipennoxenue

CIIoco0O0B

POBEPKU

TUIIOTE3.
[IpoBeneunue
HCCIICI0OBAHUS T10
IIPOBEPKE KAKOW -
100 TUIIOTE3HI.
[TocTtpoenue
MPOCTEUIIINX
Moeen
bu3nIECKUX
SIBJICHHH (B BUE

PUCYHKOB UJIM CXEM),
HaIIpUMeED IaJICHNE

NEATEIbHOCTU
YYEHOT0;

IpeaMeTa,
MPSMOJIMHEWHOE
pacnpocTpaHeHuEe
CBCTa

Hroro no

paszaeny

Paspean 2.

IlepBoHayajbH

bl¢ CBCJICHHUHA O

32




®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

CTPOEHUH
BelieCrBa
2.1 | Ctpoenue CrpoeHnue Hab6nronenue u OCO3HaHHE
BEIIECTBA BEIIECTBA: aTOMBI | HHTEPIPETAIUs IIEHHOCTH

Y MOJICKYJIBI, UX | OTBITOB, (pusnyueckoi Hayku

pasmepsbl. OnbITHI, | CBUAETEIBCTBYIOIIUX KakK MOIIHOI'O

JIOKa3bIBAIOIIINE 00 aToMHO- HHCTPYMCHTa

IUCKPETHOE MOJIEKYISIPHOM HO3HAHW MHpa,

CTpOEHUE CTPOEHUH BEIIECTBA: OCHOBBI pasBUTHA

BElIEeCTBa OTIBITHI C TEXHOJIOrH,
pacTBOpEHUEM BAHCHIICH

COCTaBJISIOLIEH
Pa3IMYHBIX BEIIECTB _
B BOJIE KYJBTYPHI;
OHGHK.a pa3MEpOE pa3BUTHE HAYYHOU
JTH0003HATEIBHOCT
TOMOB U MOJIEK

aToMo OJICKyIL € U, MHTEpeca K
HCTIONE30BAHICM HCCIIEIOBATENBCKO
(bororpaduii, il nedaTenbHOCTH;

MOJTYYCHHBIX Ha
aTOMHOM CHUJIOBOM
mukpockone (ACM)
- mabopaTopHas
paboTa 1o Teme:
«OneHka nuamerpa
aToMa METOJIOM
psnoB (c
UCIIOJIb30BAaHUEM
dboTorpaduii)».
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Onpenenenue
pa3MepoB MaJbIX TEJ

2.2 | Ipmxenue u JIBmwxenue yactull | HaGmronenue u chopMHUpPOBAHHOC
B3aUMOJICHCTB BemiectBa. CBsa3b | 0OBICHEHUE Th HaBbIKA
1€ YaCTHII CKOPOCTHU OpOYHOBCKOTO pednexcun,
BEI[ECTBA JIBWKEHUS YaCTHI] | IBUXKECHUS U SBJICHUS pU3HAHUE
¢ Temneparypoil. | aupdy3um. CBOEro IpaBa Ha
BpoyHnoBckoe [IpoBenenue u OIUOKY U TaKOTO
TIBIDKEHUE, 0OBSCHEHHE OTIBITOB Ke TmpaBa y
mudysus. 10 HAOJIFOJIEHUIO JIpYroro
B3aumogeiicTBue | TEIIoBOro YEJIOBEKA;
YJaCTHII BEUIECTBA: | pACIIMPEHUS Ta30B.
IPUTSHKEHHUE U [IpoBenenue u
OTTAJIKHBAHUE 00BSCHEHHE OIIBITOB
0 OOHApPYKEHUIO
CHUJI MOJIEKYJISIPHOTO
PUTSDKCHUS U
OTTAJIKUBAHUS
2.3 | ArperatHsie ArperatHeble Onucanue (c MJIaHUPOBAHUE
COCTOSTHUS COCTOSTHUS UCIIOJIb30BAaHUEM CBOETO Pa3BHUTHUSA B
BELIECTBA BEIIECTBA: IIPOCTBIX MOZIEIIEH) IpHOOPETEHHUH
CTPOEHUE ra3os, OCHOBHBIX pa3In4yui HOBBIX
JKUIKOCTEN U B CTPOCHHU ra3oB, pusnueckux
TBEPIBIX KUIKOCTEN U 3HAHMM;
(KpUCTALTUYECKH | TBEPABIX TEII.
X) Tedl. OObsicHeHuEe Manon
B3aumocssi3b C)KUMAaeMOCTH
MEXIY JKUIKOCTEN U
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CBOMCTBaMU
BEIIIECTB B
pa3HbIX
arperaTHbIxX
COCTOSTHUSX U UX
aTOMHO-M
OJICKYJISIPHBIM
CTPOCHUEM.
OcobenHOCTH
arperaTHbIX
COCTOSIHHUU BOJIBI

TBEPIBIX TEJI,
0O0JIBIION

CXKMMACMOCTH I'a30B.

OOBbsicHEHHE
coxpaHeHus1 HOpPMbI
TBEPIBIX TEII U
TEKy4eCTH
JKUJIKOCTH.
[IpoBenenue
OIIBITOB,
JIOKA3BIBAIOIINX, UTO
B TBEPJIOM
COCTOSIHUM BOJIBI
YaCTHIIBI HAXOISITCS
B CPEIHEM JIAJIbIIIC
ApYT OT Apyra
(MI0THOCTH
MEHBIIIE), YEM B
KHUIKOM.
YcraHoBieHHE
B3aUMOCBSI3U MEXKITY
0COOEHHOCTIMM
arperaTHbIX
COCTOSIHMHU BOJIBI U
CYyIIIECTBOBAaHUEM
BOJIHBIX OPTaHU3MOB
(MC - 6uonorus,

reorpadus)
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Hroro o
paszzaeny
Pazpea 3.
J{BHoKeHHE U
B3aNMOJdEeHCTBH
€ TeJ
3.1 | MexaHU4ecKo MexaHn4yeckoe HccnenoBanue https://m.edsoo.ru/ff0a0 | chopmupoBanHOCT
€ IBMKEHUE JBH)KCHUE. PaBHOMEPHOT'O 79c b HaBBIKA
PaBHOMepHOE 1 JBHKECHMUS, peduexcun,
HEPABHOMEPHOE ONPEAEITICHNUE ETO
MIPU3HAHUE CBOETO
JBH)KCHUE. MIPU3HAKOB.
paBa Ha OIINOKY
CKopoCTb. Ha6nronenue
Cpennsis HEPABHOMEPHOTO 1 TAKOro ¢ Ipaba
CKOPOCTbH IIpU JIBYDKEHUS U y ApYyroro
HEPAaBHOMEPHOM | OTIPEJICIICHUE €T YETIOBEKA,
JIBHOKCHUH. OTJIMUHUU OT
Pacuér nytu n PaBHOMEPHOT'O
BPEMEHU JIBHXKCHUSL.
JIBIDKEHUS Onpenenenue
CKOpPOCTH
PaBHOMEPHOTO

JBH>KEeHUS (1IapuKa B

KUIKOCTH, MOJICTH
AIEKTPUIECKOTO
aBTOMOOWJIS U T.1.).
Onpenenenue
CpEIHEN CKOPOCTH
CKOJIb)KEHHS OpycKa
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WJIH TIaprKa 10
HaKJIOHHOU
iockocTu Pemenue
3a/1a4 Ha
ompeeeHIE MyTH,
CKOPOCTH U BPEMEHH
PaBHOMEPHOTO
JIBYKEHUSL.

AHanu3 rpagukoB
3aBUCUMOCTH yTH U
CKOPOCTHU OT

BpEMEHU
3.2 | Uneprus, SIBnenue OObscHeHHE U https://m.edsoo.ru/ff0a0c | oco3nanue
macca, MHEPLUHU. 3aKOH | POTHO3UPOBAHUE 10 IICHHOCTH
IJIOTHOCTDH WHEPLUU. SIBIICHUH, 0e30macHOro
B3aumozgeiicTBue | 00yCIOBICHHBIX 00pasa KH3HH B
TeJ KakK MPUYNHA | HHEPIUEH, COBPEMEHHOM
U3MCHECHHS HaIpuMep, YTO TEXHOJIOTHHCCKOM
MUpE, BAXXHOCTH
CKOPOCTH MIPOUCXOJIUT TIPH
TIpaBUII
JIBYKEHUS TE. TOPMOXXEHUH WITH
0€30I1acHOr0

Macca kak mepa

HHEPTHOCTH TCJIA.

PE3KOM MaHEBpE
aBTOMOOMUJIS, TOYEMY

MOBEJICHUS Ha
TpaHCIopTe, Ha

[InoTHOCTH HEBO3MOXKHO 7l0porax, ¢
BemecTBa. CBsA3b | MTHOBEHHO DIIEKTPUYCCKUM H
MJIOTHOCTH C IPEKPaTUTh TEIJIOBBIM
KOJIMYECTBOM JBIKEHUE Ha 00opy10BaHUEM B
MOJIEKYJI B JOMAILHAX
YCIIOBHSIX;
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equHAIlE 00BLEMaA
BEII[ECTBA

BEJIOCHUTIIC/IC WU
caMOKaTe | T. .
[IpoBenenue n
aHaAJIM3 OIMBITOB,
JEMOHCTPUPYIOITUX
U3MEHEHHE CKOPOCTHU
NIBHOKEHHSA TeJla B
pe3ysibTaTe IeNCTBUS
Ha HETO JIPyTrux Te.
Pemenne 3amag Ha
OIpEIECTICHUE MaCChl
Tena, ero o0béma u
IUIOTHOCTH.

3.3

Cwnna. Bunper
CHII

14

Cua xak
XapaKTepUCTUKA
B3aUMOJICUCTBHUS
TEI.

Cuia ynpyroctu
Y 3aKOH ['yka.
N3mepenne cubl
C IMIOMOIIIBIO
JTMHAMOMETpA.
SIBieHME
TSITOTSHHS U CUJIa
TsokecTu. Cuna
TSDKECTH Ha

APYIrux IJIaHCTax.

N3yuenue
B3aMMOJICUCTBHS KaK
NPUYUHBI U3MEHEHUS
CKOPOCTH TeJia UIn
ero nedopmanmm.
Onuncanue peanbHbIX
CUTyaluu
B3aUMOJICMCTBUS TEI
C TTIOMOIIIBIO
MOJIEJIEN, B KOTOPBIX
BBOJIUTCSI TIOHSITUE U
H300paKEHUE CUJIBI.
N3yuenue cubl
YIOPYTOCTH.

https://m.edsoo.ru/ff0al

178
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Bec Tena.
HeBecomocTs.
CrnoxeHue cuil,
HaInpaBJCHHBIX 10
OJTHOU MPSMOM.
PaBHOpElHCTBYIOIT
as cui. Cuna
TpeHus. TpeHue
CKOJIb)XXCHUS U
TPEHUE TTOKOSI.
Tpenue B
MPUPOJIE U
TEXHHUKE

Uccnenosanue
3aBUCHUMOCTH CHJIbI
YIOPYTOCTH OT
yUIMHCHUS
PE3UHOBOTO LIHYpa
WJIU TIPYKUHBI (C
MOCTPOCHUEM
rpaduka).

Ananus
MPaKTUYECKUX
CUTYyalluH, B
KOTOPBIX
MIPOSIBIISIETCS
JIEVCTBUE CUJIbI
yIPYTOCTH
(ynmpyroctb msiua,
KPOCCOBOK, BETOK
JepeBa u Jp.).
AHanu3 cuTyauui,
CBSI3aHHBIX C
SIBJICHUEM
TATOTCHHUSI.
OO0bsicHeHUE
OpOUTATBHOTO
JIBYDKEHUS TIIAHET C
UCIIOJIb30BaHUEM
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SIBJIEHUS TATOTECHUS U
3aKOHA UHEPLUH.
N3mepenue Beca
T€Ja ¢ TOMOIIBIO
JTUHAMOMETPA.
O06ocHOBaHKE ATOTO
croco0a U3MEpEHus.

Hroro no 21
paszzaeny
Paznen 4.
JlaBiieHue
TBEPABIX TeJ,
JKHUAKOCTEH U
ra3oB
4.1 | laBnenue. 3 JlaBienue. AHanus u https://m.edsoo.ru/ff0al | akTuBHOE yuacTue
ITepenaua CnocoOb1 o0wsicHenue onbiToB | P9C B PCIICHUH
JIaBJICHUS YMEHBIICHUSA U Y IIPAKTUYECKUX HPAKTHICCKUX
TBEPABIMU YBEIIMYECHUS CUTYyalluH, B 3a/a4 (B paMKax
TeIaMH, JIaBIICHHSI. KOTOPBIX C%MI’H’ 5
KUJKOCTSIMU U JlaBneHue rasa. MPOSIBIISIETCS CUIla 00pasoBatTelbHON
OpraHu3aluu,
razamu 3aBUCHUMOCTh JABIICHUSI.
ropoja, Kpas)
napyieHus raza oT | OGocHOBaHUE .
.y 5 TEXHOJIOTUYECKOU
00bEMa, CIoco0oB U COLUATBHON
TEMIEPATYpPHI. YMEHBIIICHUS U HATIPABIEHHOCTH,
Ilepenaua YBEIUYEHHUS TPEeOYIOLINX B TOM
JABJICHUS JABJICHUSL. qucie u
TBEPABIMU N3yuenne buznuecKux
TEJIaMH, 3aBUCUMOCTH 3HAHUM;
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JIaBJICHUA ra3a OT
00bEMa U
TeMIIEpPaTyphbl.
N3yuenue
0COOEHHOCTEHN
nepeiaun 1aBJICHUS
TBEPABIMU TEJIAMU,
KUJIKOCTSIMH 1
razaMu.
O6ocHoBaHue
pE3yIbTaTOB ONBITOB
0COOCHHOCTSIMHU
CTPOEHHUS BEIIECTBA
B TBEPAOM, KUJIKOM
U Ta3000pa3HOM
COCTOSTHUSIX.
DKCIEpUMEHTAIBHOE
JI0KA3aTeJILCTBO
3akoHa [lackais.
Pemntenne 3amau Ha
pacUET NaBICHUS
TBEPAOTO TEJIa

UHTEpEC K
MPAKTHIECKOMY
U3YYCHUIO
npodeccuid,
CBSI3aHHBIX C
bu3uKO;

4.2

JlaBnenue
KHUJKOCTHU

3aBHCHUMOCTD
JIaBJICHUS
JKUJIKOCTH OT
rITyOUHBI.
ITneBMaTuueckue

Uccnenosanue
3aBHCHUMOCTH
JABJICHUS KUIKOCTH
OT ITyOUHBI
HOTPYXEHUS U

aKTHUBHOE YYaCTHE
B PCIICHUH
MPAKTUYECKUX
3a/1a4 (B paMKax
CEMbHU,
oOpa3zoBaTeIbHON
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IUIOTHOCTH
JKUJIKOCTH.
Habmronenue u
00BSICHEHHE
TUJPOCTATHYECKOTO
napajioKca Ha OCHOBE
3akoHa Ilackams.
N3yuenune
COOOIIAIONINXCS
COCY/JIOB.

Pemienue 3amau Ha
pacy€T NaBICHUA
JKUJIKOCTH.
OObsAcHEeHHE
MPUHIIUIIA ICVUCTBUS
TUJIPABJIMYECKOTO
npecca,
IMTHEBMAaTHYECKUX
MalIIIHH.

AHamus u
00BICHEHHE
MPAKTUYECKUX
CUTYyalluH,
JEMOHCTPUPYIOLIUX
MPOSIBIICHUE
JIaBJICHUS JKUJIKOCTHU
u 3akoHa [lackas,

OpraHu3alluu,
ropoja, Kpas)
TEXHOJIOTUYECKON
U COLIMAJILHON
HaIPaBJICHHOCTH,
TpeOYyIOUIUX B TOM
qHCIIC U
(dbuznyecKux
3HAHUM;

HWHTEpEC K
MPAKTUYECKOMY
U3YYCHUIO
npodeccuid,
CBSI3aHHBIX C
(bu3UKOMH;
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HaTnpuMep
IIPOLIECCOB B
OpraHu3Me Mpu

ITyOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe Atmocdepa OkcnepumeHTanbHOe | https://m.edsoo.ru/ff0a2 | opuenTanms Ha
TaBJICHUE 3emiu u oOHapyX eHue b5a MpUMEHEHUE
arMocepHoe aTMOC(hepHOTO ¢usnueckux
JTaBJICHHE. JTaBJICHUS. 3HAHWUU TSI
[puyuuHEL Ananus u PCIICHUA 3a/1a B
CYILIECTBOBAHUS | OOBSICHEHHE OIBITOB obnactu .
BO3TYIITHON 1 TIPAKTUYECKAX OKpYZKatotlen
0007104KH 3eMJIU. | CUTYaIlUH, Cpelbl,
TJIAaHUPOBAHMS
OnpIT CBfI'BaHHBIX c HOCTYTIKOB 1
Toppuuennu. JIEUCTBUEM OLICHKH HX
N3mepenue aTMochepHOro BO3ZMOKHBIX
aTMoc(hepHOro JaBJICHHUS. OCIIEICTBHUH IS
JIaBJICHUS. OO0ObsAcHeHHE OKPY KaIOIIEH
3aBUCUMOCTh CYIIIECTBOBAHUS Cpenpbl;
aTMoc(hepHOro atMoc(epsl Ha OCO3HaHUe
JaBJICHUS OT 3emile 1 HEKOTOPBIX rI100aIbHOTrO
BBICOTBI HAJI IJIAHETaX WK €€ XapakTepa
AKOJIOTHICCKUX

ypOBHEM MODSI.
[Tpubopsr mis
U3MEpEHUS
aTMocdepHOro
JTABIICHUS

OTCYTCTBHUS Ha
JIPYTUX TJIaHETaX U
Jlyne. OObsicHEHHE
U3MCHECHUS
MJIOTHOCTH

npo0JeM U myTen
WX PEIICHUS;
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aTMocdepsl ¢
BBICOTOU U
3aBUCUMOCTH
aTMoc(depHoro
JABJICHUSI OT
BBICOTBI.
Pemenne 3amaq Ha
pacyér
aTMocdepHOro
JABJICHUSL.
N3yuenue
YCTpPOMCTBA
O6apomeTpa-
aHepouza.

4.4

JleiicTBue
KUJIKOCTH H
raza Ha
MOTPYKEHHOE
B HUX TEJIO

JeiicTBue
AKUJKOCTH U rasza
Ha [OTPyKEHHOE
B HUX TEJIO.
BrrTankusaromiast
(apxumenoBa)
cuia. 3aKOH
Apxumena.
[LnaBanue Te.
Bo3snyxomnnaBanue

DKCIEPUMEHTAIBHOE
oOHapyKeHHe
JIIEUCTBUS JKUIKOCTH
Y rasa Ha
IOTPYKEHHOE B HUX
teno. OnpeneneHue
BBITAJIKUBAIOMICH
CUJIBI, IEUCTBYIOLIEH
Ha TeJIo,
IIOIPYKEHHOE B
KUJKOCTD.
[IpoBenenue n
o0cyXIeHHe

https://m.edsoo.ru/ff0a3

654

NOTPEOHOCTH BO
B3aNMMOJCHUCTBUU
P BBITIOJTHEHUU
HCCIIEJOBAaHUI U
MIPOEKTOB
(bu3nIecKou
HamnpaBJICHHOCTH,
OTKPBITOCTbH OTIBITY
Y 3HAHUSM JIPYTHX;
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OIIBITOB,
JEMOHCTPUPYIOLTUX
3aBUCHUMOCTh
BBITAJIKUBAIOIIEN
CHJIBI, IEUCTBYIOLIEH
Ha TEJIO B XXUIKOCTH,
oT 00bEMa
IOTPYXEHHOU B
KUJIKOCTb YacTH
T€la U OT INIOTHOCTH
KUIKOCTH.
IIposepka
HEe3a8UCUMOCMU
BbIMAIKUBAIOULELL
cuvl, oeticmayoweti
Ha meso 8
arcuoKkocmu, om
maccwl meia.
HccnenoBanue
3aBHCHUMOCTH Beca
TelIa B BOAE OT
00béMa
IIOI'PY>KEHHOM B
KUIKOCTb YaCcTH
Tena. Penienue 3amau
Ha IPUMEHECHUE
3aKOHa Apxumeaa u
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YCJIOBHA IIJIaBaHUS
TCJI.

KonctpyupoBanue
apeomeTpa WiH
KOHCTPYHPOBaHUE
JIOJIKU 1
OIIpELICIICHUE €€
IrPYy30I0ABEMHOCTH.
Hroro no 21
pazaeny
Pa3nea S.
PaGora u
MOIIHOCTb.
JHeprus
5.1 | PaGora u 3 Mexanuueckas OkcnepumenTanbHOe | https://m.edsoo.ru/ff0a3f | morpedbrOCTS B
MOIITHOCTh pabora. OnpeIeIIeHHE 82 dhopMupoBaHUU
MomHocTh MeXaHHYeCKOL HOBBIX 3HAHWUH, B
pabOoThI CHJIIBI TOM 9HCJIC
bopMyIHUpPOBATH

TSIKECTH TIPH
MaJICHUM TeJla U
CHWJIBI TPEHUS TIPU
PaBHOMEPHOM
MepEeMENICHUN Tea
110 TOPU3OHTAITBHOU
MTOBEPXHOCTH.
Pacuét momnHocTH,
pa3sBUBAcMOM IIPU

UJICH, TIOHSTHSI,
THIIOTE3BI O
(bU3UIECKUX
00BEKTax U
SIBJICHHSIX
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moabEMeE 10

JIECTHHILIE.

Pemenue 3amau Ha

pacyér

MEXaHUYECKOU

paboOThI U MOILITHOCTH

5.2 | IlpocTeie IIpocteie Onpenenenue OCO3HaHHE
MCXaHNU3MBI MCXAHU3MBI. BBIMI'PBINIA B CUJIC NeQUIUTOB

phIuar, 0JI0K, IIPOCTBIX COOCTBEHHBIX
HaKJIOHHAS MEXaHU3MOB Ha 3HAHUH 1 5
IJIOCKOCTb. IIpUMEpE phlvara, KOMIETEHTHOCTEH
[TpaBuno MOJIBUKHOTO U B 001aCTH QU3MKH;
paBHOBECHSA HETOABMYKHOTO TIaHHpOBATIHE
puara, RSA—— cmoarD pedmran
[Ipumenenue IIOCKOCTH. HOBBIX
IpaBuia HccnenoBanue DU3MYECKUX
paBHOBECHUSA YCJIOBHUSI PABHOBECHS SHAHUIA;
ppluara K OJIOKy. | pplyara.
«30110TOC OGHapyxeHue
IIPaBUIIO» CBOWCTB IPOCTBIX
mexanuku. KII/[ | Mexanu3sMoB B
IIPOCTBIX Pa3IMYHbBIX
MEXaHU3MOB. WHCTPYMEHTAX U
ITpocTeie PUCTIOCOOJICHUSIX,

MEXaHU3MBI B
OBITY U TEXHUKE

UCTIONIb3YEMbIX B
OBITY U TEXHHUKE, a
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TaK¥K€ B JKUBBIX
OpraHu3Max.
OKCIEpUMEHTAIBHOE
J0KAa3aTeJIbCTBO
paBeHCTBa padoT Mpu
IPUMEHEHUHN
MPOCTHIX
MEXaHU3MOB.
Onpenenenue KIIJI
HaKJIOHHOU
II0CKOCTH. Pemenue
3a/1a4 Ha
MIPUMEHEHNE
IIpaBUJIa PABHOBECHS
pblyara u Ha pacu€r
KITI.

5.3

Mexanaudeckas
SHEprus

Mexannueckas
SHEprusl.
Kunernueckas u
MMOTEHIIMAIbHAS
SHEPTHUS.
[IpeBpamienue
OJIHOT'O BHUJA
MeXaHU4YeCKOU
SHEPrUM B
Ipyroi. 3aKoH
COXpaHEHUs

DKCIEPUMEHTAIBHOE
ONIPEECITICHUE
U3MCHEHUS
KUHETUYECKON 1
MMOTCHIMATLHOU
SHEPTUU TeJa MpU
€ro CKaThIBaHUH MO
HaAKJIOHHOM
TIOCKOCTH.
dopMyIUpPOBAHUE HA
OCHOBE

https://m.edsoo.ru/ff0a4

252

CTpEMJICHHUE
aHATM3UPOBATh U
BBISIBIISITD
B3aMMOCBSI3H
TIPUPOIBI,
oO1recTBa u
SKOHOMUKH, B TOM
quclIe ¢
HCIIOJIb30BaHUEM
(bHU3UIECKUX
3HAHUU;
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OHCPIruu B
MCXaHHUKE
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HCCJICIOBAHUS
3aKOHA COXPAHEHHUS
MEeXaHU4YECKOM
SHEPTUH.
Ob6cy:xneHne rpaHuil
MIPUMEHUMOCTH
3aKOHA COXPAHEHHUS
SHEPIHUH.

Pemienue 3amau ¢
HCIOJIb30BaHUEM
3aKOHA COXpaHCHUSA
SHEpPrun

OIICHKa CBOMX
JNEUCTBUU C YUETOM
BJIWSHUS Ha
OKPYKaIOITYIO
Cpeny, BO3MOXKHBIX
rI100aJIbHBIX
MOCJICACTBUH.

Hroro mo
pazueny

12

PesepBHoe
BpeMsl

OBLLIEE
KOJIMYECTB
o)

YACOB 10
[TIPOTPAMM
E

68
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8 KITIACC
No | HammenoBanue |Kommuectso|IIporpammuoe OCHOBHBIE BUIBI oop Peanusauus 3anau
n/ml| pa3aesioB U TEM 4acoB COACPKaHUC JEATCIbHOCTHU IIpOrpaMMBI
yqe6H0r0 O6yanOH_[I/IXC$I BOCIIMTaHUA
npeaMera
Paspean 1.
TemnoBble
sIBJICHUSI
1.1 Ctpoenue u 7 OCHOBHBIC Habmonenue u https://m.eds00.ru/ff0a5256 | mposiBieHme
CBOICTBA BEILIECTBA MTOJIOKEHUS WHTEPIIPETALINS OTIBITOB, MHTEpeca K
MOJIEKYJISIPHO- CBUJICTEJILCTBYIOIIUX 00 HCTOpUHU U
KUHETUYECKOU aTOMHO-MOJIEKYJIIPHOM COBPEMCHHOMY
TEOPHH CTPOEHUS | CTPOCHUHM BEIIECTBA: COCTOAHUIO
BellecTBa. Macca v |OmBITHI C PACTBOPEHUEM POCCHHCKON
pa3Mepbl aTOMOB U | pa3JIMYHBIX BEIIECTB B (usirieckoid nayim;
LIEHHOCTHOE
MoseKya. OnbITEL, | BOAE. OTHOLICHIC K
noATBepxkAaromue |Pemenue 3agad no P —
OCHOBHbBIE OIICHUBAHUIO poccHitckmx
MOJIOKEHUS KOJIMYECTBA aTOMOB WJIH VUEHBIX (DH3UKOB;
MOJIEKYJISIPHO- MOJIEKYJ B €JUHULIC
KAHETHYECKOH 00BéMa BellecTBa.
TEOpHUH. AHaJIN3 TEKCTa APEBHUX
Monenu TBEpAOTO, ATOMHUCTOB (HAIPUMED,
KUIKOTO U dbparmeHTa mosMbl
ra3000pa3HoTo Jlykpeuus «O npupone
COCTOSIHUI BELEH») C U3JI0KEHUEM
BEIECTBA. 000CHOBaHUM aTOMHOM
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Kpucrammmueckue
1 aMop(HbIe Tena.
OO0bgacHeHne
CBOMCTB ra3os,
JKUJIKOCTEHN U
TBEPABIX TEJ HA
OCHOBE MOJIOXKECHUM
MOJIEKYJIAPHO-
KHHETHYECKOHU
TEOPUHU.
CmauuBaHuEe U
KalWJUISIPHbIC
siBieHus. TemnoBoe
paclpeHue u
c)KaTue

TUIIOTE3bI (CMBICIIOBOE
yteHue). OleHka
yOeIUTEeTLHOCTH 3THX
000CHOBaHUM.
OObsicHeHue
OpOYHOBCKOTO
JNBHW>KCHUS, SIBIICHHS
mubdy3un u paznuuuit
MEKly HUMU Ha OCHOBE
IIOJIOKEHUN
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
CTPOEHHS BEIIECTBA.
OOBsicHEHHE OCHOBHBIX
pa3Iuyui B CTPOCHUH
ra3oB, >KUIKOCTEH U
TBEPABIX TEJI C
UCIIOJIb30BaHUEM
MOJIOKEHUM
MOJIEKYJISIPHO -
KUHETUYECKOU TEOPUU
CTPOEHHUS BEIIECTBA.
[IpoBeneHue onbITOB MO
BBIpAIUBAHUIO
KPHUCTAJUUIOB [TIOBAPEHHOMU
COJIM WJIH caxapa.
[IpoBenenue u
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00BSICHECHHUE OIBITOB,
JEMOHCTPHUPYIOITUX
KAl PHBIC SIBIICHUS U
SIBJICHUE CMAYMBaHUS.
OObsicHEeHUE poiH
KaMWUISIPHBIX SBICHUIN
JUISL TIOCTYTUICHUS BOIBI
B OpPTaHU3M PACTCHUIA.
HaOmronenne,
MIPOBEJICHUE U
OOBSICHEHHE ONBITOB I10
HaOJII0JICHUIO TEIIJIOBOTO
pacIIMpeHus ra3os,
KUJIKOCTEU U TBEPJIBIX
tenn. O0bICcHEeHNE
COXpaHeHus1 00bEMa
TBEPJBIX TEJI, TEKYUYECTH
KUJIKOCTH (B TOM YHCIIC,
Pa3HHIIBI B TEKYYECTH
JUISL Pa3HBIX
XKUJKOCTEH), TaBJICHUS
rasa.

[IpoBenenue onbITOB,
JTEMOHCTPUPYIOITUX
3aBHCHUMOCTD JaBJICHHS
BO3/lyXa OT ero o0bEma
Y HarpeBaHMsI WIIH
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OXJIQXKJICHUSI, U KX
00BSCHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
y4eHUs. AHAIN3
MPAKTHYECKUX
CUTYaIlUH, CB3aHHBIX
CO CBOMCTBAaMM Ia30B,
KUJKOCTEN U TBEPABIX
TEN

1.2

TemtoBwIe
MPOLIECCHI

21

Temneparypa.
CBs3b
TEMIIEpaTypbl CO
CKOPOCTBIO
TEIUIOBOTO
JIBH>KCHUST YaCTHLL.
BuayTtpennss
sHeprusi. CrocoOsl
M3MEHEHHUS
BHYTPEHHEN
DHEPIUU:
Terionepeaaya u
COBEpLICHUE
paboTel. Buapl
TEIUIONEepEaaUm:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS,
U3JIyYEHUE.

O6ocHOBaHME MPABUIT
MU3MEPCHUS
TEeMITepaTypHhI.
CpaBHeHHE pa3InYHBIX
Croco0OB U3MEPEHUS U
IIKaJ TeMIEPATYPHI.
Habmronenue u
00BSICHCHHUE OIBITOB,
JEMOHCTPUPYIOITUX
VU3MEHEHHUE BHYTPEHHEN
SHEPTUHU TeJa B
pe3ynbTaTe
TEeTIoNnepeaaun u
pabOThI BHEITHUX CHII.
Habmronenue u
00BICHEHHE OIBITOB,
o0cyXIeHHe
PAKTUICCKUX

https://m.edsoo.ru/ff0a5a26

OLICHKA CBOUX
JNEUCTBUN C YUETOM
BJIMSTHUS Ha
OKPYXKaIOUYIO
Cpeny, BO3MOXKHBIX
r100aTBHBIX
MIOCJIEICTBHUI.
MOTPEOHOCTH BO
B3aMMOJICHCTBUM
MIPU BHITIOJTHEHUHT
WCCJICIOBAHUM U
MIPOEKTOB
(bu3uIeCKOM
HanpaBJIEHHOCTH,
OTKPBITOCTbH OTIBITY
Y 3HAHUSM JIPYTHX;
MOBBILICHUE
YPOBHS CBOEU
KOMITETEHTHOCTH
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KomuuectBo
TEIUIOTHI.

VY nennHas
TEIJIOEMKOCTh
BEIICCTBA.
TennooOMeH u
TEIJIOBOE
paBHOBECHE.
YpaBHeHHe
TEIJIOBOI'O
Oajanca.
IInaBnenue u
OTBEp/ICBAHUE
KPUCTALTAYECKUX
BEILECTB. Y Ae/IbHAs
TEINIOTa
TUIaBJICHMS.
[Tapoobpa3zoBanue
1 KOHJCHCAITHS.
Hcnapenue.
Kunenmne.

VY nenpHas TEIioTa
nmapooOpa3oBaHus.
3aBHUCHUMOCTD
TeMnepaTypbl
KHIICHUS OT

CUTYyalNH,
JEMOHCTPUPYIOLIUX
pa3JIMYHbIC BUJIbI
TEIUIONEPEAAYM:
TEILIONPOBOHOCTb,
KOHBEKIIHIO, U3Ty4YCHUE.
Uccnenosanue siBIeHUS
TEIJI000MeHa TIpH
CMEIIMBAHUH XOJIOJHOU
Y TOPSTYEN BOJIBL.
Habmonenue
YCTaHOBJICHHUS
TEIJIOBOIO PABHOBECUS
MEXIy TOpsYer 1
XOJIOTHOW BOJOM.
Onpenenenue
(u3MepeHue)
KOJIMYECTBA TEIUIOTHI,
MIOJIYYEHHOT'O BOJIOW MTPHU
TEIMJI000MeHe ¢
HarpeThIM
METAJTUYECKUM
UUJTUHPOM.
Onpenenenue
(u3MepeHue) yaenbHon
TENII0EMKOCTHU
BEIIECTBA.

yepes
MIPAKTUYECKYIO
TeSTEHHOCTD;
MOTPEOHOCTH B
hopMUpOBaHUH
HOBBIX 3HAaHUU, B
TOM 4YHCIIe
bopMyIUpPOBAThH
UJIeH, TIOHATHSI,
TUIOTE3bI O
(dbuznyecKux
00bEKTaxX U
SIBJICHHSIX
OCO3HAHHE
neuImMToB
COOCTBEHHBIX
3HAHUM U
KOMIIETEHTHOCTEN B
o0nacTu GU3HKHY;
MJIAaHUPOBAHUE
CBOETO Pa3BUTHUS B
pUOOpETEHUU
HOBBIX (PM3UUECKUX
3HAHUU;
MOTPEOHOCTH BO
B3aMOJICHCTBUU
IIPY BBIMTOJTHEHUHT
HUCCIIeI0OBaHUN U
MIPOCKTOB
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aTMOC(EpHOTO
JTaBJICHUSL.
BnaxnocTh
BO3/lyXa. DHEeprus
TOIUIMBA. Y JIebHAs
TEIJIOTA CrOPaHUSL.
[TpuHIMIBI pAaOOTHI
TEIJIOBBIX
nuratenei KII1/]
TEIJIOBOI'O
JIBUTATEIIS.
TennoBbie
JIBUTATCIIN U

Pemenue 3amau,
CBSI3aHHBIX C
BBIYMCIICHHEM
KOJIMYECTBA TEIUIOTHI U
TEIJI0EMKOCTH MPH
TEIUIOOOMEHE.

AHanu3 cuTyauuit
MPaKTHYECKOTO
VICIIOJIB30BaHUS
TEIJIOBBIX CBOMCTB
BEIIECTB U MaTEPHAJIOB,
HaAIIPUMED, B LEIIIX
sHeprocOepeKCHUS:
TEIUIOU3OJISIIHS,
sHeprocoOeperaroIme
KPBIIIIH,
TEPMOAKKYMYJIATOPBI U
T. 1.

HabGmronenne sBaeHmit
UCITApCHUS U
KOHJICHCAIIUY.
Hccnenosanue nporecca
UCIIAPCHUS PA3IMYHBIX
JKUJKOCTEH.
OOBbsicHEHHE ABICHUI
UCITApCHUS U
KOHJICHCAIIMU Ha OCHOBE

bu3IIecKom
HaIpPaBJICHHOCTH,
OTKPBITOCTH OTBITY
Y 3HAHUSIM JIPYTHX;
TIOBBIIIICHUE
YPOBHS CBOEU
KOMIIETEHTHOCTH
yepes
MPAKTUYECKYIO
NEATEIIbHOCTD;
MOTPEOHOCTH B
dhopMupoBaHUU
HOBBIX 3HAHMH, B
TOM YHUCJTIe
dhopmynHrpoBaTh
UJen, TIOHSTHUSI,
TUTIOTE3BI O
(bU3UIECKUX
00BEKTax U
SIBJICHUSIX;
OCO3HaHHE
neUIMTOB
COOCTBEHHBIX
3HAHUM U
KOMIIETEHTHOCTEM B
00nacT! PU3HKHY;
MJIAHUPOBAHUE
CBOET0 Pa3BUTHSI B
puoOpeTEHU N
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ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

Ha6monenue u
00BsSICHEHHUE TTpoIecca
KUIICHUS], B TOM YHUCJIE
3aBUCHUMOCTH
TEeMIIepaTypbl KUTICHUS
OT JIaBJICHUSI.
Onpenenenue
(u3MepeHue)
OTHOCHUTEJILHOU
BJIQYKHOCTH BO3/1yXa.
Habmronenue npouecca
TJIaBJICHUS
KPUCTAJUIMYECKOTO
BEILIECTBA, HAITPUMED,
npga. CpaBHEHHE
MPOLIECCOB TIJIABICHUS
KPUCTAJUTMYECKUX TE U
pa3MsTYeHus Mpu
HarpeBaHu aMmOp(HBIX
Tel.

Onpenenenue
(u3MepeHue) yaeapHon
TETJIOTHI TUTABJICHHUS
JbJA.

HOBBIX (PU3NYECKUX
3HAHUM;
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OObsicHeHne SBICHUN
TUTABJICHUS U
KpUCTAJTA3AIMU Ha
OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHUS.
Pemenue 3amauy,
CBSI3aHHBIX C
BBIYUCIICHUEM
KOJIMYECTBA TETIOTHI B
poreccax
TerIonepeaadu npu
TUTABJICHUH U
KpUCTAIUTA3AlUH,
UCTIapEHUU U
KOHJICHCAIluu. AHau3
CUTyalnu
MPaAKTUYECKOTO
IIPUMEHEHHUS SIBJICHUN
MJIaBJICHUS U
KpUCTAIUIA3AlUH,
HaIrpuMep, MoTyuYeHHUE
CBEPXYHMCTHIX
MaTepualioB, COJEBast
rpeJika u Jap.

AHanu3 paboThl U
00BsCHEHHE TIPUHITUTIA
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JICUCTBUS TEIJIOBOTO
JIBUTATEIIS.
Brruncnenue
KOJIMYECTBA TEIJIOTHI,
BBIJICJISIFOILIETOCS TIPU
CrOPaHUHU PA3JIUYHBIX
BU0B ToruinBa, u KIIJ]

neurarens. O0cyxaeHue

YKOJOTHIECKUX
MMOCJICJICTBUM
HCIOJIL30BAHUSI
JIBUTaTeneH
BHYTPEHHETO CTOPaHMS,
TEIJIOBBIX U

TUIPOAIEKTPOCTAHIIUAN.

Hroro no pazmemny 28
Paszpnen 2.
dIeKTpUYecKue u
MAarHUTHBbIE
SIBJICHUSA

2.1 DnexTpuyeckue 7 Onexrpusanus Ten. | HaGmronenue u https://m.edsoo.ru/ff0a87e4 | mranupoBanme
3apsabl. JIBa pona IIPOBEACHUEC OIIBITOB I10 CBOCTO pa3BUTHUA B
3apspKEHHBIE Tena DIEKTPUYECKUX 3JIEKTPU3ALMHU TEII IIPU nprodpeTeHNH
178754 3aps10B. CONPUKOCHOBEHHH U HOBBIX (DH3MISCKHX
B3aUMOICHCTBHS BsaumoeiicTBre | MHIYKIUEH. 3HAHWU;

3apsAKCHHBIX TCJI.

CTpEMJICHUE
aHAJIM3UPOBATH U
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3akoH Kynona
(3aBHCHMOCTb CHJIBI
B3aUMOJECHUCTBUSA
3apsSKEHHBIX TEIT OT
BEJINYMHBI 3apsI/IOB
U PacCTOSTHUS
MEK]y TEJIaMu).
DIEeKTpUUECKOE
ToJIE.
HanpsxénnocTs
AIEKTPUYECKOTO
noJist. [puHumn
CyNepHO3ULIUH
ANEKTPUUYECKUX
noJieit (Ha
Ka4ueCTBEHHOM
ypoBHe). Hocutenu
ANEKTPUUYECKUX
3apsIOB.
DneMeHTapHbII
DJIEKTPUYECKUN
3apsa. CtpoeHue
aToma.
IIpoBoHUKM U
JIARTIEKTPUKHU.
3aKOH COXpaHEHUs

Hab6mronenue u
00BSICHEHHE
B3aMMOJICHCTBHUS
OJJHOMMEHHO U
Pa3HOUMEHHO
3apsHKEHHBIX TEJl.
OOBsiCHEHUE TIPUHITUTIA
JEUCTBUS DJIEKTPOCKOTIA.
OO0BscHeHHe IBICHUN
3JICKTPU3AIU TIPU
CONIPUKOCHOBEHUH TEN U
VHJIYKIIUEH C
HCIIOJIb30BAHUEM
3HAHUN O HOCHUTEIIX
AJIEKTPUUYECKHUX 3aps0B
B BEIIECTBE.
Pacrnio3naBanme u
0OBSICHEHHE SIBIICHUU
AJIEKTPU3AIUHU B
ITOBCEJIHEBHOM JKU3HU.
HabGmronenue u
00BSICHCHHUE OIBITOB,
WJUTIOCTPUPYIOIITIX
3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.
HaOmronenue oneIToB 110
MOJICTTUPOBAHUIO

BBISABJISTH
B3aMMOCBSI3HU
MIPUPO/IBI,
oO1IecTBa U
SKOHOMHUKH, B TOM
YUCJTIE C
HCIIOJIb30BaHUEM
(bU3UIECKUX
3HAHUU;

OIICHKA CBOMX
JNEUCTBUM C YUETOM
BIIMSIHUS Ha
OKPY’KAIOIIYIO
cpeay, BO3MOXKHBIX
II100aTBHBIX
MOCJIECTBUU
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BJIEKTPUYECKOTO CUJIOBBIX JIMHHUM
3apsna AIEKTPUYECKOTO TOJISI.
UccnenoBanue nerictBus
AJIEKTPUYECKOTO OIS
Ha IPOBOJHUKU U
JTUDJICKTPUKHU
2.2 TlocTossHHBII 20 Dnexkrpuueckuii  |HaOmoaeHue https://m.eds00.ru/ff0a9838 | ocoznanue
ANEKTPUUECKUHN TOK TOK. Y CJIOBHS Pa3IUYHBIX BUJIOB LIEHHOCTH
CYILIECTBOBAHNS NeHCTBHS 0e30macHOro
BJIEKTPUYECKOTO AJIEKTPUYECKOTO TOKA U 00pasa KU3HH B
TOKa. ICTOYHMKH | OOHapy>KeHHE dTHX COBPEMCHHOM
MTOCTOSTHHOTO TOKA. |BHJIOB JCHCTBUS B TEXHOJIOTHHCCKOM
. . MUpE, BAXXHOCTH
JevicTBus MOBCEHEBHOM JKU3HHU.
TIpaBUII
AIEKTPUUECKOTO Habmonenue
0e30macHoro
TOKa (TEIUI0BOE, BO3HUKHOBEHUS [OBECHNA HA
XUMHUYECKOE, ra3oBOro paszpsja u TpaHcropTe, Ha
MarHuTHOE). JJIEKTPUYECKOTO TOKA B JIOpOrax, ¢
DIIeKTPUUECKUN x)uakoctu COopka u 37EeKTPUUECKHM U
TOK B KHUJKOCTSIX M | UCTIBITAHUE TETJIOBBIM
rasax. AIEKTPUIECKON 1eTH 000pyZI0BaHUEM B
DIIeKTprUYecKas IIOCTOSIHHOI'O TOKaA. AOMaIlIHUX
uenb. Cuna Toka.  |M3mepeHue cuiibl TOKa YCIOBHAX,
DIeKTPUYECKOE aMIIEPMETPOM. chOpMHPOBAHHOCTH
HaIIpsKEHHUE. Usmepenue HaBbIKa
KCHH
ComnpoTuBiieHHe AJIEKTPUYECKOTO peduexcrn,
MIPU3HAHUE CBOETO
MIPOBOJTHUKA. HATPSHKCHUS
npaBa Ha OLIMOKY U
Y nenbHOE BOJIbTMETPOM.
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CONPOTUBJICHUE
BEIIECTBA. 3aKOH
OmMa n1s1 yyacTka
LETIH.
[TocnenoBarensHOE
U TapajuiesibHOe
COEIMHEHUE
MIPOBOJHUKOB.
Pabora u
MOITHOCTh
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyis-Jlenna.
DIIEKTPUUYECKHUE
LENH U
NoTpeOuTENH
AIEKTPUYECKOMN
DHEPTUU B OBITY.
Kopotkoe
3aMBbIKaHHE.

[IpoBenenue u
00BSCHEHHE ONBITOB,
JEMOHCTPUPYIOIINX
3aBUCHUMOCTb
3JIEKTPUYECKOTO
COIPOTHUBJIEHUS
IIPOBOJIHHUKA OT €r0
JUTMHBL, THIOIAAN
IIONIEPEYHOT 0 CEYEHNUS U
Marepuaa.
HUccnenosanne
3aBUCUMOCTH CHUJIBI
TOKa, ITPOTEKAIOIIETO
4yepes pe3ucTop, OT
COITPOTHUBIICHUS
pe3ucTopa u
HanpsHKEHUS Ha
pes3ucrope.

[IpoBepka npaBuia
CJIOKEHUSI HAIIPSKEHUN
IIPU NIOCJIEI0BATEIBHOM
COEJIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuna s
CHUJIBI TOKA IIPU
NapajiyIeIbHOM
COEMHEHNHN

TaKOTO K€ Ipasa y
JAPYToro 4eloBeKa,;
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pEe3UCTOpOB. AHAIU3
CUTYyalllui
IIOCJICIOBATEIBHOIO U
napauiesIbHOTO
COCIIMHECHMUS
MPOBOJIHUKOB B
JIOMAaITHUX
AJIEKTPUYECKUX CETSIX.
Pemenne 3agau c

HCIIOJIBb30BaHHMCM 3aKOHaA

Oma u gpopmyn pacuéra
AIEKTPUUECKOTO
COTNPOTUBIICHUS TIPU
MOCJIeI0BaTEILHOM U
napajsieTbHOM
COCAMHEHUU
ITPOBOTHUKOB.
Omnpenenenue pabOTHI
AJIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3
pe3ucTop.
Onpenenenue
MOITHOCTH
AJIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA
pe3ucrope.
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HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA
yepes JaMIIOYKy OT
HaIpsKEHUS Ha HEW.
Onpenenenue KIIJI
HarpeBaTessl.
HccnenoBanue
npeoOpa3oBaHus
SHEPIUU IPU NOABEME
rpysa
3JIEKTPOIBUTATEIIEM.
OOBbsicHEHHE
YCTPONCTBA U MPUHITUIIA
JIEUCTBUS JIOMAIIHUX
3JIEKTPOHAIPEBATEIBHBIX
npudopoB. OObsCHEHUE
MPUYUH KOPOTKOTO
3aMbIKaHUsI ¥ TIPUHIIUIIA
JIEUCTBUS IIJIAaBKUX
IIPEIOXPAHUTEIIEH.
Pemenue 3agau ¢
HCITOJIL30BAaHUEM 3aKOHA
JIxoynsa-Jlenna.

2.3

MaruauTtHbIE
SIBJICHUS

ITocTosiHHBIE
MarHmThI.
B3aumoneiictBue
MMOCTOSIHHBIX

Uccaenosanue
MarHiuTHOTO
B3aMMO/JICHCTBHS
IMOCTOSIHHBIX MarHUTOB.

https://m.edsoo.ru/ff0acb14

aKTHUBHOE YYaCTHE
B PCIICHUH
MIPaKTUYIECKUX
3a/1a4 (B paMKax

63



https://m.edsoo.ru/ff0acb14

®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

MarHuTOB.
MarsuTHoOe MoJe.
MarsauTHoe moJje
3eMJIH U ero
3HA4YCHHE JIUIS
JKM3HH Ha 3eMIIe.
OnsIT Opcrena.
MarauTHoe moJje
BIEKTPUYECKOTO
Toka. [[pumenenne
AJIEKTPOMArHuTOB B
TexXHUKe. [leiicTBue
MarHUTHOTO ITOJIS
Ha MPOBOJHUK C
TOKOM.
DIIEKTPOJABUTATEND
IMOCTOSIHHOTO TOKa.
Hcnonbp3oBaHue
AJEKTPOIBUTATEIIEH
B TEXHUYECKUX
YCTpPOMCTBAX U Ha
TPaHCIIOPTE.

N3yyeHne MaraHuTHOTO
TIOJIS1 IOCTOSTHHBIX
MarHuTOB MPU UX
00BEIMHEHUH U
pa3aeaeHuH.
HccnenoBanue
MarHUTHOTO
B3aUMOJICHCTBUSA
MTOCTOSTHHBIX MarHUTOB.
N3y4yeHne MarHuTHOTO
TIOJIs1 IOCTOSTHHBIX
MarHuTOB MPU UX
00bETMHCHUU U
pa3aeaeHuH.
[IpoBeneHue onbITOB MO
BU3yaJn3alllK OIS
MOCTOSIHHBIX MAarHUTOB.
N3yuenue sBieHus
HaMarHUYMBaHU
BEIIIECTBA.
HccnenoBanue nencTBus
3JIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.
[IpoBenenue onbITOB,
JEMOHCTPUPYIOITUX
3aBHCUMOCTH CHJIbI
B3aMMOJICCTBUS

CEMBbHU,
oOpa3zoBaTeIbHON
OpraHU3aIlNH,
ropoja, Kpas)
TEXHOJIOTUYECKON 1
COIMaJILHOM
HaIpaBJICHHOCTH,
TpeOYIOIIUX B TOM
qHCIIe U
(bU3UIECKUX
3HAHUM;
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KATYIIKU C TOKOM U
MarHuTa OT CUJIbI U
HaIpaBJICHUS TOKA B
KaTymke. AHanu3
CUTYyalllui
MPAKTUYECKOTO
MPUMEHEHUS
AIIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX,
MPOMBIILJIEHHOCTH,
meauiune). M3yuenue
JNEUCTBUSL MATHUTHOTO
MOJIs1 HA TIPOBOJTHUK C
TOKOM.

N3yuenue neiictpus
AJIEKTPOABUTATEIIS.
Nsmepenne KI1/]
3JIEKTPOABUTATEIILHOMN
YCTaAHOBKH.
Pacno3naBanue u
aHaJIu3 pa3IMIHBIX
MIPUMEHEHHU N
AJIEKTPOIBUTATENEN
(TpaHCTIOPT, OBITOBBIC
YCTPOMCTBA U JIp.)
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2.4 DnekTpoMarHuTHas 4 Oneitel @apanes. | ONbITH IO MHTEpEC K

WHITYKITAS SABnenue WCCJICIOBAHUIO SIBJICHUS MPAKTHIECKOMY
AIIEKTPOMArHUTHOM |3JIEKTPOMArHUTHON H3yICHHIO
1503010400508 VHIYKIWW: npodeccui,
[IpaBuno Jlenna.  |uccienoBaHue CBASAHHBIX €
DneKTporeHepaTop. U3MEHEHUN 3HaUeHUs U (busmkoi;
CrniocoOb1 HaIpaBJICHUS
MOJTY4CHUS UHIYKIIMOHHOTO TOKa
ANEKTPUYECKOMN
SHEPTrHUH.
DIIEKTPOCTAHIIUA
Ha
BO300HOBIISIEMBIX
HUCTOYHHUKAX
SHEPTrUH.

Hroro no pazmemny 37

PesepBHoe Bpems 3

OBIIIEE 68

KOJIMYECTBO

YACOB I1O

I[TPOI'PAMME

9 KIIACC
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Ne | HaumenoBanue  KommuectBo|[Iporpammuoe OcCHOBHBIE BU/IbI HOP Peanmzanys 3amaq
/11 pa3zesioB U TEM JacoB COZEpIKAHUE NeSATEIbHOCTHU 1IPOrPaMMBI
6 BOCIIMTaHUA
y4eOHOTO TIpeIMeTa 00yJarouxcst
Pasznea 1.
Mexannyeckue
SIBJICHUA
1.1 MexaHuueckoe 10 Mexanundeckoe Ananus u https://m.edsoo.ru/ff0ad474 |akTBHOE yyacTue B
JIBIKEHUE U JBHKEHUE. oOcyXIeHHe penieHun
CIIOCOOBI €70 MarepranibHas TOUKa. |pPa3IUYHBIX IIPaKTHICCKUX
OIMCaHUsA Cucrema orcuéra. IIPUMEPOB 3a7a4 (B paMKax
OTHOCHUTETHLHOCTh MEXaHHYECKOTO C%MI’H’ 5
MEXaHHYECKOTO JIBYKEHUS. 00pa3oBatTCILHON
OpraHu3alllu,
JIBUKECHHUS. OO6cyxaeHue
ropoja, Kpas)
PaBHOMepHOE rpaHuLl .
. TEXHOJIOTUYECKON U
PSIMOJIMHEHHOE IPUMEHUMOCTH COLMATBHOM
ABIKCHUC. MOacIn HATIPABJIEHHOCTH,
HepaBHomepnoe «MaTepuaibHas TPeGYIONX B TOM
MPSIMOJIMHENHOE TOUKAY. qHUCIe U
nexkeHue. Cpennsas u | Onucanue bu3nUecKux
MT'HOBEHHAsI CKOPOCTh |MEXaHHYECKOTO 3HAHWH;
Tesa mpu TIBYKEHUS UHTEpeC K
HEPABHOMEPHOM Pa3JIUYHBIMU IIPAKTHICCKOMY
JBH>KCHUU. crioco0amu H3Yy4ICHUIO
YcKOpeHHe. (ypaBHeHuE, npodecent,
CBSI3aHHBIX C
PaBHOyCcKOpeHHOE Tabiuna, rpaduk). -
. bu3uKoN;
IPSIMOJIMHEWHOE AHanu3 KU3HEHHBIX

nBuwxenne. CBodogHoe

CUTYyalluH, B

67



https://m.edsoo.ru/ff0ad474

®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

nageHue. OnbITHI KOTOPBIX
[amues. HPOSIBIISICTCS
PaBHOMEpHOE OTHOCHTEIILHOCTh
JIBUKCHHE TT0 MEXaHHYECKOTO
OKPY>KHOCTH. JIBYDKCHHUSL.
[Tepuon 1 gactora Ha6mronenue

oOparenus. JInHeliHas | MEXaHUYECKOTO

Y yTJI0Basi CKOPOCTH. | IBUYKEHHUS TeJa
[leHnTpOoCcTpEeMUTEIBHOE | OTHOCUTEIHHO
YCKOpPEHHUE pa3HBIX TEN OTCYETA.
CpaBHeHue ImyTen u
TPAaeKTOPUU
JIBH)KEHUS OJTHOTO U
TOTO K€ Tela
OTHOCHUTEIBHO
pPAa3HBIX TEJ OTCYETA.
AHanu3 TekcTa
lanunes 06
OTHOCUTEIBHOCTH
JBH>KCHUS,
BBITIOJTHEHUE
3aJlaHUU 10 TEKCTY
(cMmBbICIIOBOE
YTEHUE).
Onpenenenue
CpEIHEN CKOPOCTH
CKOJIBKEHHs OpycKa
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WU JIBYDKCHHS
apuKa 1o
HAKJIOHHOM
IJIOCKOCTH.

AHanu3 u
o0CyXIeHHE
Croco0oB
PUOINKEHHOTO
OTIpeIeICHUS
MTHOBEHHOU
CKOPOCTH.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBYDKEHUS (TIapuKa
B JKUJIKOCTH, MOJICIIN
AIEKTPUIECKOTO
aBTOMOOWJIS U T. 11.).
Onpenenenue myTu,
IIPOMJICHHOTO 32
JTaHHBIN
TPOMEKYTOK
BPEMCHH,
CKOPOCTH TeJIa 10
rpaduky
3aBUCUMOCTH MYTH
PaBHOMEPHOTO
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JBH>KEHUS OT
BPEMEHH.
OO6cyxnenue
BO3MOXKHBIX
MIPUHIIUATIOB
JecTBUS TPUOOPOB,
U3MEPSIOIINX
CKOpOCTb
(CIUIOMETPOB).
Brruncnenne nytu u
CKOPOCTH IIPH
PaBHOYCKOPEHHOM
IIPSMOJIMHENHOM
JBU)KCHUU Tea.
Onpenenenue
IPOMIEHHOTO IIyTH
U YCKOpPEHUS
JBH>KEHUS TeJa 0
rpaguky
3aBUCHUMOCTH
CKOpOCTH
PaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO
JBIKCHUS Teja OT
BPEMEHU.

IIposepka
2unomeswl. eciu npu
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PABHOYCKOPEHHOM
osuoicenuu bes
HAYaIbHOU
cKopocmu nymu
OMHOCAMCSL KAK Psio
HeYémmuuIx yuces, mo
coomeemcmaeyrujue
NPOMENCYMKU
8pemeHU
O0OUHAKOBYL.
Onpenenenue
YCKOpPEHUS Teja Ipu
PaBHOYCKOPEHHOM
JIIBHYKEHHUH 110
HaKJIOHHOM
IIOCKOCTH.
N3mepenne nepuoaa
1 9YaCTOTBI
oOpaillieHus Tena mno
OKPYKHOCTH.
Onpenenenue
CKOpPOCTH
PaBHOMEPHOTO
JIBYDKCHHS TeJia 110
OKPY>KHOCTH.
Pemnienue 3amau Ha
OTpeieJICHHE
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KHHEMATHIECKUX
XapaKTePUCTHK
MEXaHUIECKOTO
TIBYKEHUS
Pa3IMYHBIX BUJOB.
PacrnioznaBanue u
pUOINKEHHOE
OTHCaHue
Pa3TUYHBIX BUIOB
MEXaHUYECKOTO
TBIDKEHUS B
IPUPOJE U TEXHUKE
(Ha mpuMepax
CBOOOIHO
najaronmx Tel,
TIBYKEHUS
KUBOTHBIX,
HeOECHBIX TEll,
TPAHCTIOPTHBIX

CPEJCTB U Ap.)

1.2

B3aumoneiictBue Ten

20

[TepBblii 3aK0H
Herorona. Bropou
3ak0oH HproTOHA.
Tpetnii 3aK0H
Hsrorona. [punumn
CyNEepIO3ULIUU CHUJL.

HaOmronenune u
00CYXJIEHHUE OIBITOB
C JIBIDKEHUEM Tea
IIPH YMEHBIIICHUN
BJIVSTHHSL IPYTHX
TEJl,
IPEMSITCTBYIOIINX

https://m.edsoo.ru/ff0ae612

c(hopMHUPOBAHHOCTH
HaBbIKa pedIeKchu,
IPU3HAHKE CBOETO
npaBa Ha OLIMOKY U
TaKOro e Ipasa y
JPYroro 4ejJoBeKa;
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Cuiia ynpyrocru.
3akoH ['yka. Cuia
TPEHUS: CUJIa TPEHUS
CKOJIB)KEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTUe
BUJIbI TPEHUS.

Cuna Ts)KeCTH U 3aKOH
BCEMHPHOTO

TATOTEHUS. Y CKOPEHHUE

CBOOOTHOTO TAJICHHUS.
JIBM>KeHUE TIaHET
BOKpyr ConHua.
[TepBast kocMHuUecKas
CKOpOCTb.
Hesecomocts n
MEPETPY3KHU.
PaBHoBecue
MaTepUuaIbHOU TOYKH.
AGcomoTHO TBEPIOE
teso. PaBHoBecue
TBEPAOIO Teja ¢
3aKPEIUIEHHOU OChIO
BpamieHus. MoOMeHT
cuiibl. LleHTp TsKecTH

NBIDKEHUIO. AHAIN3
Tekcta I anunes ¢
OIMMCAaHUEM
MBICJICHHOT'O
AKCIIEpUMEHTA,
000CHOBBIBAIOIIETO
3aKOH MHEPLINH;
BBITIOJIHCHHE
3aJJaHUM IO TEKCTY
(cMBICTIOBOE
YTEHUE).
OO6cyxaeHue
BO3MOKHOCTH
BBITTOJIHCHUS 3aKOHA
WHEPIIUU B
Pa3IMYHbBIX
CHUCTEMax OTCUETA.
HaOmronenue u
00CyXKIeHHE
MEXaHUYECKUX
SIBJICHUM,
MPOUCXOISAIINX B
CHUCTEME OTCUETA
«Tenmexkay» nipu e€
PaBHOMEPHOM
YCKOPEHHOM
JIBYKEHUU
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OTHOCHTEJIFHO
KaOuHeTa QU3UKH.
JlericTBus C
BEKTOpaMU CHUJI:
BBIIIOJIHCHHE
3aJaHuM 110
CIIOKCHHIO U
BBIYUTAHHUIO
BEKTOPOB.
Hab6mronenne n/mnm
IPOBEJICHUE
OIIBITOB,
JTEMOHCTPHUPYIOITUX
3aBUCHMOCTbD
YCKOpPEHUS TeJa OT
IIPUIIOKEHHOM K
HEMY CHJIbI U1 MAcCChl
Telna.

Anamus u
00BICHEHHE
SIBJICHUH C
HCITOJIb30BAHUEM
BTOPOI'O 3aKOHA
Herotona. Pemienue
3aJ1a4 ¢
HCIIOIB30BaHUEM
BTOPOT'O 3aKOHA
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Herorona u mpaBuna
CJIO’KEHMS CHJI.
Onpenenenue
JKECTKOCTHU
PY>KUHBI.

AHanu3 cutyauui, B
KOTOPBIX
HaOJII0IaF0TCS
yupyrue
nedopManmu, u ux
00BSICHEHUE C
UCIIOJIb30BaHUEM
3akoHa [ yka.
Pemenne 3agau c
UCIIOJIb30BaHUEM
3akoHa ['yka.
Uccnenosanne
3aBUCHUMOCTH CHUJIbI
TPEHUS CKOJIBKCHUS
OT CHUJIBI
HOPMAaJIbHOTO
JaBJICHMUSL.
OO6cyxnenue
pe3yJbTaToB
UCCIIEIOBAHUS.
Onpenenenue
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ko3 dumeHTa
TPEHUS CKOJIBKCHUS.
N3mepenne cubl
TPEHUS TIOKOSI.
Pemenne 3amau ¢
HCITOJIb30BAHUEM
(bopMyIIBI TSI CHITBI
TPEHUS CKOJIbKEHUS.
AHanm3 OBIKEHUA
TEJ TOJBKO IO/
JICUCTBUEM CHIJIBI
TSIKECTH -
CBOOOTHOTO
EN
OOBbsicHEHHE
HE3aBUCHUMOCTHU
YCKOPEHUS
CBOOOHOTO
IMaJeHUs OT MacChl
Tena.

OneHkKa BEJINYNHBI
CHIIBI TSITOTECHUS,
JNEUCTBYIOLIEN
MEXIY IBYMS
TeaaMu (JIJ1s1 pa3HbIX
Macc).
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AHanu3 IBMKEHUA
HEOECHBIX TeJI MO/
JIEICTBUEM CHJIBI
TATOTEHU (C
UCII0JIb30BaHUEM
JOTIOJTHATEIIBHBIX
HUCTOYHUKOB
uHbOpMaITIH).
Pemenne 3agau c
UCII0JIb30BaHUEM
3aKOHA BCEMUPHOTO
TATOTEHUS U
dbopmyIbl 115
pacyéra Cuibl
TSDKECTH.

Ananus
OpUTHUHAIBLHOTO
TEKCTa,
OIIMCHIBAIOIIIETO
MPOSIBJICHUS 3aKOHA
BCEMHPHOTO
TATOTCHUS,
BBITIOJTHEHHE
3aJlaHUU 10 TEKCTY
(cMmBbICIIOBOE
YTEHHE).
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Ha6monenue u
00CYXIeHHUE OIBITOB
110 U3MEHEHHUIO Beca
Tena npu
YCKOPEHHOM
JIBUKEHUH.

AHaIN3 yCIOBUHI
BO3HHUKHOBEHUSA
HEBECOMOCTH U
Meperpy3KHu.
Pemrenue 3amau Ha
OTpeJieJICHUE Beca
TeJa B Pa3JIMUHbBIX
YCIOBUSX. AHAIN3
CHUJI, JEUCTBYIOIINX
Ha TeJlo,
MTOKOsIIIeecs Ha
orope.
Onpenenenue
LIEHTpa TAKECTH
Pa3JIMYHBIX TEI

1.3.

3aKOHbBI COXpaHEHUS

10

Nmnyinbsc Tena.
N3meneHnne umiyibca.
Nmnynbece cuiibl. 3aKoH

COXpaHCHUA UMITYJIbCA.

PeaxtuBHOE
JIBMOKCHHE.

HaGmronenune u
o0cyXIeHHe
OIILITOB,
JIEMOHCTPHPYIOIIIHX
nepeaavy UMIyjibca
npu

NOTPEeOHOCTH BO
B3aUMOACHCTBUU
MIpY BBITIOJTHEHUH
HCCJICIOBAHUIN U
MIPOEKTOB
bu3nIecKon

78




®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

Mexannueckas paboTa
¥ MOIITHOCTh. PabGoTa
CHJI TSIKECTH,
YIPYTrOCTU, TPEHUSI.
CBsi3b DHEPIUH U
paboTHI.
IloTennuanpHas
SHEprusl Tena,
MOJIHATOTO HaJ
MTOBEPXHOCTHIO 3EMJIH.
IToTrennmanrHas
SHEPTUS CHKATOU
MPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KUHETUYECKOU
SHEPrUu. 3aKOH
COXpaHEHMs
MEXaHUYECKON
SHEpPruu

B3aUMOJICCTBUU
TEJ, 3aKOH
COXPaHEHUS
VMMITYJIbCA MIPU
a0COJIIOTHO yNIPYTOM
Y HEYTIPYTOM
B3aUMOJICCTBUU
Ten. AHanu3
CUTYyalluH B
OKpYyXKaroueu
KHA3HHU C
VICIIOJIb30BAHUEM
3aKOHA COXPAHEHHUS
MMITYJIbCA.
Pacrnio3znaBanue
SIBIICHUS
PEAKTUBHOTO
JBH)KCHUS B
MPUPOJE U TEXHUKE.
[IpumeHnenue 3akoHa
COXpaHEHHUs
UMITYJIbCA JJI51
pacuéra
pe3yJIbTAaTOB
B3aUMOJICHUCTBUS TEI
(Ha mpumepax
HEYIPYTroro

HaIpPaBJICHHOCTH,
OTKPBITOCTH OTIBITY
Y 3HaHUSIM JIPYTHUX;
MTOBBIIIICHUE YPOBHS
CBOEH
KOMIIETCHTHOCTHU
yepes
MPAKTHYECKYIO
NeSATEIIbHOCTD;
OTPeOHOCTH B
dbopmMupoBaHUU
HOBBIX 3HaHMH, B
TOM YHCIIE
dbopmyIUpoBaTh
UJICH, TIOHSTHS,
THUIIOTE3BI O
buznYecKnx
00BbEeKTaX U
SIBJICHHSIX;
OCO3HaHUE
neduImToB
COOCTBEHHBIX
3HAHUM U
KOMIIETEHTHOCTEH B
obnactu GU3MKY;
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B3aUMOJCUCTBUS,
yIPYyroro
LEHTPAIBLHOTO
B3aMMO/ICCTBUS
JIBYX OJIMHAKOBBIX
TEJ, OJIHO U3
KOTOPBIX
HETIOBUKHO ).
Pemenne 3agau c
UCIIOJIb30BaHUEM
3aKOHA COXpaHECHUS
MMITYJIbCA.
Onpenenenue
paboThI CHUJIBI
YIPYroCTH pu
MmoabEME Tpy3a C
UCIIO0JIb30BaHUEM
HETMOBUKHOTO u
MOJABUYKHOTO
6s0koB. M3mepenue
MOIITHOCTH.
N3mepenue
MOTEHIIHATBHON
SHEPTrUu yIpyro
nehopMUpPOBAHHON
PY>KUHBI.
N3mepenue
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KHHETHYECKOH
SHEPrUM TeJa 1o
JUTMHE TOPMO3HOTO
nyTH.
DKCHEPUMEHTAIBLHOE
CpaBHEHHUE
U3MEHEHUS
MOTCHIIMAJILHON U
KHHETHYECKOU
SHEPrUi Tena npu
NIBHKEHHUH 110
HaKJIOHHOM
IIOCKOCTH.
DKCHepuMEHTaIbHAs
IPOBEPKA 3aKOHA
COXpPaHEHUS
MEXaHU4YECKOU
SHEPTUM NpHU
CBOOOTHOM
MMaJICHAH.
[IpumeHnenue 3akoHa
COXpaHEHUS
MeXaHU4YeCKOU
SHEPTUU IS
pacuéra
MMOTEHIIMAJILHON U
KHHETHIECKOH
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JHEpruy Tena.
Pemenne 3amau ¢

HCIIOJIb30BaHUEM
3aKOHA COXpaHEHUS
MEXaHUYECKOH
SHEPrumn
Wroro no pazneny 40
Paznean 2.
Mexanun4yeckue
KoJIe0aHus U
BOJIHBI
2.1 Mexanndecku 7 https://m.edsoo.ru/ffOb21fe 1 HOCTB B
© cexue Hab6mronenue oTped OCTb BO
KOJICOaHMS KonebarenpHoe o B3aIMOICUCTBUHU
KoJIEOaHUI MO/
nBuxeHne. OCHOBHBIE . MIPY BBIMIOJIHEHUH
JEUCTBUEM CHUJI .
XapaKTePUCTUKU HCCIIETIOBAaHUM U
. TSDKECTH U
KOJIeOaHUI: TIEPUO]T, MIPOCKTOB
MIPYrOCTH U »
4acToTa, AMIUIATY/A. Y 6py usraeckoi
MaremaTrueckuii i | DY KCHIE HalIpaBJICHHOCTH,
TMOJ00OHBIX OTKPBITOCTH OIIBITY

Py KUHHBIN
MasTHUKH.
[IpeBpamenue
SHEPruu Mpu
K0J1e0aTeTbHOM
JBH>KCHUU.
3aryxatomue
KOJIeOaHMUSI.

KoieOaHuii B
OKpY’KaroIleM MHUpE.
Awnanus xkonebanuit
rpy3a Ha HUTHU U Ha
PYXKUHE.
Onpenenenue
YaCcTOTEI KOJIEOaHUI
MaTEMaTUUECKOI0 U

Y 3HaHUSM JIPYTHUX;
MOBBINICHUE YPOBHS
CBOEH
KOMITETEHTHOCTH
yepes
MPAKTUIECKYIO
NeSATEIHLHOCTD;
NOTPeOHOCTH B
dbopmMupoBaHUU
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BrinyxneHHbie
kosie0anust. Pe3onanc

IPY>KUHHOTO
MasITHUKOB.
Habmonenune u
00BsICHEHHUE
SIBJICHUS PE30HAaHCAa.
HccnenoBanue
3aBUCHUMOCTH
nepuojaa KojaeoaHui
OJABCIICHHOTO K
HUTHU T'py3a OT
JUTUHBI HUTH.
[Iposepka
HE3aBUCHUMOCTH
nepuojaa KojaeoaHui
rpysa,
OABCIICHHOTO K
JICHTE, OT MacChl
rpy3a. HaGmronenue
U 00CYyXKIeHHE
OTIBITOB,
JTEMOHCTPUPYIOIITUX
3aBHCHMOCTh
nepuoaa KojneoaHui
IPY>KUHHOTO
MasTHHUKA OT MacChl
rpy3a U >XECTKOCTHU
TIPY>KUHBI.

HOBBIX 3HaHMH, B
TOM YHCIIE
dbopMyIHpOBaThH
UJICH, TIOHSATHS,
TUIIOTE3BI O
bu3nIeCKuX
00BEKTaX U
SIBJICHHSX
OCO3HaHHE
neduImToB
COOCTBEHHBIX
3HAHUM U
KOMIIETEHTHOCTEH B
o0nactu GU3HKY;
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[Iprumenenue
MaTEeMaTHIECKOIr0 1
IPY>KUHHOTO
MasITHUKOB B
KaueCcTBE MOJeJIe
JUIS OIIUCaHUS
KoieOaHuii B
OKPY’KaroIeM MHpE.
Pemenue 3amau,
CBSI3aHHBIX C
BBIYMCIICHUEM UJIN
OLICHKOM 4aCTOThI
(mepuona)
KoneOaHuit
H3zmepenue
VCKOpeHust
c80000H020 nadeHUs

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHu4ecKrue BOJTHBI.
CaoiicTBa
MEXaHUYECKUX BOJIH.
[IpononepHbIe U
MIOTIEPEYHbBIE BOTHBI.
JlnmrHa BOJIHBI U
CKOPOCTH €€
pacIpOCTpaAHECHUSA.
MexaHn4ecKrue BOJTHBI
B TBEPAOM TeEIE,

OO6nHapyxeHue u
aHaJIu3 BOJIHOBBIX
SIBJICHUU B
OKpY>KaroIlleM MUpE.
Hab6mronenue
pacrnpocTpaHeHuUs
MPOJIOJBLHBIX U
MONEPEYHBIX BOJH
(Ha mozenu) u
oOHapyX)eHue

https://m.edsoo.ru/ff0b23ca
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CEHCMHUYECKNE BOJIHBI.
3ByK. [ poMKOCTB
3ByKa U BBICOTA TOHA.
OTtpaxkeHue 3ByKa.
Nudpaspyk u
YIABTPa3BYK

AQHAJIOTUYHBIX BUIOB
BOJIH B IPUPOJIE
(3BYK, BOJIHBI Ha
BoJie). Beruncienue
JUTUHBI BOJIHBI U
CKOpPOCTH
pacnpocTpaHeHus
3BYKOBBIX BOJIH.
DKCIEPUMEHTAIBHOE
ONIpE/ICIICHHE
TPaHMI] YaCTOTHI
CIIBIIITUMBIX
3BYKOBBIX
KOJIeOaHUM.
HaGnronenue
3aBUCUMOCTH
BBICOTHI 3BYKa OT
4acTOTHI (B TOM
qucIe, C
UCIIOJIb30BAaHUEM
MY3bIKaJTbHBIX
UHCTPYMEHTOB).
HaGmronenue u
00BbsSICHEHHE
SIBJICHUS
aAKyCTHYECKOTO
pe3oHaHca.
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Wroro no pazaeny 15
Paznea 3.
DJIEKTPOMATHUTHOE
noJie u
3JIEKTPOMATrHUTHbIE
BOJIHBI
3.1 | DneKTpoMarHuTHOE 6 OnektpoMmarautHoe | [loctpoeHme https://m.edso0.ru/ff0b4684 roTpeOHOCTH BO
hoJje u MoJIE. pacCcyXJIeHU, B3aMMOJIEICTBUU
DJICKTPOMATrHUTHBIC DJIEKTPOMarHuTHHIE 000CHOBBIBAIOIIUX 1PN BBIIIOJTHCHNH
BOJIHBI BOJIHBI. CBOMCTBA B3aMMOCBSI3b MCCJICNOBAaHUM 1
3JIEKTPOMATHUTHBIX | 3JEKTPHUYECKOTO TIPOCKTOB
BoJiH. [IIkana MAarHUTHOI'O MOJIEH. (busmieckoi
HaIpaBJICHHOCTH,
AJIEKTPOMArHUTHBIX DKCIEePUMEHTAIBHOE
. OTKPBITOCTH OTBITY
BOJIH. lcrionb30BaHue (HU3ydeHUE CBOWCTB
Y 3HAHUSIM JIPYTHUX;
BHGKTpOMaFHI/ITHI:IX 3JIEKTPOMArHUTHBIX [OBBINICHHE YPOBHS
BOJIH JJIs1 COTOBOM BOJIH (B TOM YHCIJIE C cBOGIH
CBA3U. TIOMOMIBIO KOMITETEHTHOCTH
DJIeKTpOMarHuTHas MOOMJIBHOTO yepes
IIpUpPOJA CBETA. tenedoHa). AHaIU3 IIPAKTUYECKYIO
CkopocTh cBeTa. PEHTTEHOBCKUX NeATEIIbHOCTD;
BoniHOBBIC CBOMCTBA  |CHUMKOB noTpPeOHOCTH B
CBETa YEJI0BEUYECKOI0 $opmupoBaHuH
opraHm3Ma HOBBIX 3HAHHH, B
AHanu3 TeKCTOB, TOM HHrCIC
OpMYJIUPOBATH
OTMCHIBAIOIINX (opmymp
UJeu, TIOHSTHSI,
MIPOSIBJICHUS
TUIIOTE3BI O
3JIEKTPOMArHUTHOTO
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U3JTy4CHUS B buznIecKuX
IIPUPOJIC: )KUBBIC 00BEKTax U
OpTaHU3MBl, SIBJICHUSIX;
U3ITyYCHUS OCO3HAHHE
HEeOECHBIX TEI ﬂegHHHTOB

COOCTBEHHBIX
(cMBICTIOBOE 9

3HAHWH H
YTEHUE).

KOMIIETCHTHOCTEH B

Pacnio3naBanue u ]
obnactu HU3HUKY;

AHAJIN3 PA3JIMYHBIX
IIPUMEHEHUIN
3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.
N3yyeHne BOTHOBBIX
CBOWCTB CBETA.
Pemenue 3amau ¢
VCTIOJIb30BAHUEM
bopmyn st
CKOpPOCTH
3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI
Y 4aCTOTHI CBETA

Htoro no pazneny 6

Pa3nea 4.
CBeToBbIC AIBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JlyueBas Mmoznenn
cBera. McTounuku
CBETa.
[IpsamomnuHeliHOE
pacmpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u JIyHsl.
OtpaxeHue cBera.
[inockoe 3epkaiio.
3aKOH OTpakKeHUs
CBeTa.
[Ipenomnenue cpera.
3aKOH MpeIoMIICHUS
ceerta. [lomHoe
BHYTpPEHHEE
OTpaXKEHHUE CBETA.
Hcnons3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKECHUS B
ONTHUYECKHUX
CBETOBOJIaX

Ha6mronenue
OTIBITOB,
JEMOHCTPUPYIOIITUX
SIBJICHHC
PSIMOJIMHEUHOTO
pacmpocTpaHeHuUs
cBeTa
(BO3HUKHOBEHHE
TEHU U TIOJyTeHH ), U
UX UHTEpIIpETaIus C
UCITIOJIb30BaHUEM
MOHSTHUSI CBETOBOTO
ayya.

OO0bsicHeHUE U
MOJICTTUPOBAHUE
COJIHEYHOTO U
JIYHHOT'O 3aTMEHHUI.
Uccnenosanue
3aBUCUMOCTH YTJIa
OTpaXKEeHUs
CBETOBOTO JIy4a OT
yria najacHus.
N3yueHne cBOKCTB
n300paxKeHus B
TJIOCKOM 3€pKajie.
Hab6monenue u
00BSICHEHUE OIBITOB

https://m.edsoo.ru/ff0b38c4

HOTPEOHOCTH BO
B3aUMOICUCTBUU
IIPY BBIMIOJTHEHUHT
HCCJIeIOBAaHUM U
IIPOCKTOB
buznyeckon
HaIpaBJICHHOCTH,
OTKPBITOCTH OIBITY
U 3HAHUSM JIPYTHUX;
MOBBIIIICHNE YPOBHS
CBOEH
KOMIIETEHTHOCTH
yepes
MIPAKTUIECKYIO
JIESITCILHOCTD;
nOTpeOHOCTH B
dbopmHpoBaHUU
HOBBIX 3HAHUMH, B
TOM YHCIIC
dbopMyIMpoBaThH
WJIeH, TIOHATHS,
TUIIOTE3HI O
(bU3UIECKUX
00BEKTaX U
SABJICHUAX;
OCO3HAHHE
neduimToB
CcOOCTBEHHBIX
3HAaHUU U
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IO MOJIYYEHUIO KOMIIETEHTHOCTEW B
HU300paxeHul B obnactu HU3UKY;
BOTHYTOM U
BBIITYKJIOM 3€pKajax.
Habmronenue u
OOBSICHEHHE OIBITOB
10 TIPEJIOMJICHUIO
CBETa HA TPaHMUIIE
pa3JIMYHbBIX CPEeJl, B
TOM YHCJIE OMNBITOB C
ITOJIHBIM
BHYTPEHHUM
OTPaKCHUEM.
Uccnenosanne
3aBUCUMOCTH yTJia
PEJIOMIICHUS OT
yTJia naJieHust
CBETOBOIO JIyya Ha
TPaHUIE «BO3TYX-
CTEKIIOY.
Pacno3naBanue
SIBJICHUN OTPaKECHUS
U TIPEJIOMJICHUS
CBETa B
IMOBCEIHEBHOM
JKU3HU. AHAIIN3 U
0O0BSICHEHHE
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SIBJICHUS
ONTHYECKOTO
MUpPaXa.

Pemenne 3agau c
HCIOJIb30BAHUEM
3aKOHOB OTPaKCHHUS
Y TIPEJIOMIICHUS
CBETa
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4.2

JIuH3eI 1
OINITUYECKUE
puOOpPHI

JInnza. Xon my4den B
nuH3e. OnTuyeckas
cucrema
doToamnmapara,
MHUKpPOCKOTIA U
Teneckorna. ['na3 kak
ONTUYECKAS] CUCTEMA.
bnuzopykocTs u
JAIbHO30PKOCTh

[Tonyuenue
H300paXeHui ¢
MOMOIIIBIO
cobuparoteii n
paccenBaroen
muH3. OnpeaeneHue
(bOKyCHOTO
pacCTOSTHUS U
ONTHYECKON CHUJIBI
cobuparomiei
JIMH3bl. AHAIN3
YCTPOWCTBA U
MIPUHIIATIA ICUCTBUS
HEKOTOPBIX
ONITUYECKUX
npuOOpOB:
dboToanmnapara,
MUKPOCKOTIA,
TeJIeCKora.
N3yuenue monenu
rya3a Kak
OINTHYECKOM
CHUCTEMBI. AHAIN3
SIBJICHU U
OJIM30PYKOCTH U
JaIbHO30PKOCTH,

https://m.edsoo.ru/ff0b3f2c

AKTUBHOE YYaCTHE B
pereHun
MPAKTUICCKUX
3a/1a4 (B paMKax
CEMbH,
o0Opa3oBarenbHON
OpraHu3alllu,
ropoja, Kpas)
TEXHOJIOTUYECKON U
COLUAIBHOM
HaIPaBJICHHOCTH,
TpeOYIONIUX B TOM
YUCIIC U
buznIecKux
3HAHUI;

WHTEpEC K
MIPAKTHICCKOMY
U3YYCHUIO
npodeccuid,
CBSI3aHHBIX C
bu3uKoN;
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MIPUHIIUIIA IEUCTBUS
OUYKOB

4.3 Paznoxenue 6emoro 3 Paznoxxenue 6emnoro AKTUBHOE y4acTHe B
CBETa B CIIEKTP CBETa B CIIEKTP. pereHun
OnebiTel HetoTOHA. Ha6 MIPAKTUYECKUX
a0JIroIeHNE
CnoxeHnue A 3a1a4 (B paMKax
pazyioxeHus 0ey10ro ceMbH
CHEKTPaIbHBIX I[BETOB. ,
CBETa B CIIEKTP. >
Jlucriepeus caera p 00pa3oBaTeNnbHON
Habmonenue u OpraHu3alNH,
00BSCHEHHE ONBITOB ropoja, Kpas)
10 MOJYYEHUIO TEXHOJIOTUYECKON U
0eJoro cBeTa Ipu COLIMATIbHOU
CJIO)KEHUHU CBETA HalpaBJICHHOCTH,
Pa3HbIX IIBETOB. TPEOYIOMIHX B TOM
[IpoBenenue n e u
buznuecKux
00BICHEHHUE OIBITOB N
3HAHUM;
10 BOCTIPUSATHIO
WHTEpEC K
I[BETA MPEAMETOB IPAKTHIECKOMY
IpU UX HAOJIOICHUH W3y IEHITO
gyepe3 IIBETOBBIC npodecenii,
¢puIbTpBI (UBETHBIC CBSI3aHHBIX C
OYKH) (usukoi
Wroro no pazneny 15

Paznea S.
KBanToBbI€
SAABJICHUSA
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5.1

Hcnyckanue n
IIOTJIOLIEHHUE CBETA
aTOMOM

OmneiTel Pezepdopna u
TJTAaHETApHAs MOJEIb
aToMma. Mojenp aTomMa
bopa. Ucnyckanue u
MIOTJIOIICHUE CBETA
atromMoM. KBaHTBHI.
JInHenyaTele CIIEKTPhI

OO6cyxaeHue 1enm
onbITOB Pezepdopa
10 UCCIIETOBAHUIO
aTOMOB,
BBIJIBUKEHHE
TUIIOTE3 O
BO3MOYKHBIX
pe3yJibTaTax OIbITOB
B 3aBUCHUMOCTH OT
PEANOJIaraeMoro
CTPOCHUSI aTOMOB,
dbopMyIUpOBaHHE
BBIBOJIOB U3
pe3yJIbTATOB
OTIBITOB.
OO6cyxneHue
IIPOTUBOPEUUI
IJIAaHETAaPHOM
MOJIENIA aTOMa U
OCHOBAaHUM IJIs1
runoTe3sl bopa o
CTallMOHAPHBIX
opburax
3JIEKTPOHOB.
HaGmronenue
CIUIOUIHBIX U
JIMHENYATBIX

https://m.edsoo.ru/ffOc12a8

OCO3HAHME
LICHHOCTH
buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA
MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHUH,
Ba)KHCHUIIICH
COCTaBJISAIONICH
KYJIBTYPBHI;
pa3BUTHE HAYYHOU
JT0003HATEIILHOCTH,
WHTEpPECA K
HCCJIEIOBATEILCKON
JIEATEIILHOCTH;
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CIIEKTPOB M3ITyYECHUS
Pa3IUYHBIX

BCIIICCTB.
OObsaAcHeHHE
JIMHEMYaThIX
CIIEKTPOB U3ITyYECHUS

5.2

CtpoeHue aTOMHOTO
sqpa

PannoakTMBHOCTB.
Anbda-, 6eta- u
raMma-u3JIy4CHHUS.
CtpoeHue aTOMHOTO
saapa. Hykmonnas
MOJIe]Ib aTOMHOTO
sapa. U30Torsbl.
PannoakTuBHEIE
npeBpaieHus. [lepuoy
MOJIypacnaja aTOMHBIX
SAEp

OOGcyxaeHue
BO3MOKHBIX THIIOTE3
0 MOJENSAX CTPOCHUS
sapa.

Onpenenenue
COCTaBa sAzep 1o
3aJIaHHBIM
MaCCOBBIM U
3apsiJI0BBIM YKCIIaM
1 110 MOJIOKEHHUIO B
MEPUOINYECKON
CHCTEME DJIEMEHTOB.
AHanu3 u3MeHeHUs
cocTaBa siJipa v €ro
TIOJIOJKCHUS B
MEPUOANYECKOU
CHUCTEME TpH a-
PaIMOAKTUBHOCTH.
HccnenoBanue
TPEKOB a-4acTHI] 110

https://m.edsoo.ru/ff0c18ac

OCO3HaHUE
LIECHHOCTH
bu3nUecKoil HayKu
KaK MOIIIHOTO
WHCTPYMEHTA
MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHUH,
BaKHEHIIICH
COCTaBJISIONIEH
KYJIBTYPBHI;
pa3BUTHE HAYYHOU
JT0003HATEIIHLHOCTH,
HWHTEpEca K
HCCJIe10BATEIILCKOU
JIeSITCIIbHOCTH;
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TOTOBBIM
dboTorpadusm.
OO6nHapyxeHue u
U3MEPCHHE
panalioOHHOTO
¢dboHa ¢ TOMOTIIHIO
J03UMETpPa, OlleHKA

€0 HHTCHCUBHOCTH.

Ananms
OMOJIOTMYECKUX
M3MEHCHUH,
MPOUCXOSAIINX MMO]T
JICCTBUEM
paIuOaKTUBHBIX
V3JIyYCHU M.
Hcnonn3oBaHue
paaIuOaKTUBHBIX
V3JIyYCHUH B
MEJIUIITHE

95




®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

5.3

SnepHpie peakunn

SnepHble peakuuu.
3aKOHBI COXPAHEHUS
3apsiI0BOTO U
MacCOBOI'0 YHCEIL.
DHeprus CBA3U
aTOMHBIX siep. CBA3b
MaccChl U DHEPIUH.
Peaknuu cuHTe3a n
NEJICHUS s1Iep.
HcTounuku sHepruu
ComHna 1 3BE31.

S nepHas sHEpreTuka.
JlencTBus
PaaOaKTUBHBIX
U3JIy4YEHUN HA )KUBBIC
OpraHU3MBbI

Pemenue 3amau ¢
UCIIOJIb30BaHUEM
3aKOHOB COXPAHCHHUS
MacCCOBBIX U
3apsTIOBBIX YUCENT Ha
oTIpe/eICHHE
pe3ynbTaTOB
SJIEPHBIX PEAKIINN;
aHaIM3
BO3MOXHOCTH WJIN
HEBO3MOKHOCTH
SJIEPHOM PEaKIIUH.
Ouenka sHEeprun
CBSI3H SI7IED C
UCIIOJIb30BAaHUEM
bopmybl
OUHIITEHHA.
OO6cyxaeHue
MIEPCTICKTHB
UCITIOJIb30BAHUS
YIPABIISIEMOTO
TEPMOSIICPHOTO
CUHTE3A.
OO6cyxaeHue
IPEUMYIIECTB U
IKOJIOTUYECKUX
npoOJieM,

https://m.edsoo.ru/ff0c245a

IIPOSIBIICHUE
UHTEpeca K
VUCTOPUH U
COBPEMEHHOMY
COCTOSTHUIO
POCCUNCKOU
bu3nUecKoil HayKu;
LIECHHOCTHOE
OTHOILIEHUE K
JTOCTUKEHUAM
POCCHICKUX
Y4EHBIX (PU3HUKOB;

96



https://m.edsoo.ru/ff0c245a

®denepanbpHas padodas mporpamma | dusuka. 7-9 knaccel (0a30BbIN ypOBEHB)

CBA3aHHBIX C

SIIEPHOU
SHEPreTUKOU
Wroro no pazaeny 17
IHoBTOpUTEIHLHO-
0000 Ao Mt
MOIYJIb
[ToBTOpEHUE N 9 Y BBISIBIICHUS

000011eHNE

coJiep KaHUs Kypca
¢buzuku 3a 7-9
KJIACCHI

CucreMaTuzanus u
0000111eHHE
IPEIMETHOTO
COJICp’KaHUS U OMBITA
NeSITeTbHOCTH,
pUOOPETEHHOTO TIPU
U3YYEHHUH BCEro Kypca
(bU3HKH OCHOBHOTO
00111er0 00pa3oBaHUAI.
[ToaroroBka k
OCHOBHOMY
rocyapCTBEHHOMY
AK3aMeHy 1o (pusmke
JUIsl 00yYarommxcsl,
BBIOpPABILIKX 3TOT
y4eOHBIN TpeIMeT

3aKOHOMEPHOCTEM.
Pemenue pacu€THbIx
3aja4, B TOM YHUCJIIC
peANoJIararomx
UCIIOJIb30BaHUE
buznIecKux
MOJIETIEU U
OCHOBAHHBIX Ha
COJICp>)KaHUU
pa3JIMYHbBIX
pa3ziesoB Kypca
(bu3uKH.
BreimosiHeHue u
3aIuTa TPYIIOBBIX
W
WHIMBUIYaJIbHBIX
MPOEKTOB,
CBSI3aHHBIX C
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coJiep)KaHueM Kypca
busuku

Hroro no pazneny 9
OBIIEE 102
KOJIMYECTBO

YACOB I10

[TPOI'PAMME
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