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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpaMmbl 1O (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0O0y4YeHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycraHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BHUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOpA3yIOIMM JUIsl  €CTECTBEHHO-HAYUHBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJIICHUM, M3y4aeMbIX XUMHUEH, Ouoyioruen, acTpoHoMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Dexepainuu, pean3yrOIIMX
OCHOBHBIE  00II€00pa3oBaTENbHBIC MPOTPAMMBI, YTBEPXKIEHHON peIrIeHHEM
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Komnerun Munucrepctsa npocsemienust Poccuiickoit @enepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH). Pabouas nporpamma coctaBieHa ¢ yuetoMm Paboueit
nporpammsel Bocnutanusi MBOY «COII Ne 4 umenn mapmana ®.U.TonOyxuna»
r. Cumdepomnoss

Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpEeMJICHHs] OO0y4yaloumxcs K HaydyHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyaymieit
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHHe 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHus 00ECeYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHNe YMEHHUM ONMUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIOJIb30BaHUEM TOJTYUEHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHIINX pacuy€THBIX 3adad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIMell PU3MUECKOrO COAEpKaHUs,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIHY;

3HAKOMCTBO €O cepaMu mpodheCcCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBouTcst 204 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Heaeno), B 9 kiacce — 102 gaca (3 yaca B Henelo).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHNE
HabogaeMoro aByieHus. Onucanne GU3NUecKux SBJICHUN ¢ TOMOUIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4ecKkne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. ®uznyeckue npuOOphHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpezeneHne UEHBI IEJIEHUS Kbl H3MEPUTEIBHOIO MPUOOpa.
W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temmepaTypbl MPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JATYMKA TEMIIEPATYPHI.

o s~

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOoJiblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHIl C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaGmionenue  sBieHMiA,  OOBSCHSIONIUXCS  TPUTSHKCHUEM  WJU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3ammopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Chiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHre B IpUpOoIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

S O A

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue IaBaHUs TeJl: MJIaBaHWE WM MOTPYKEHHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

S e A
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpaiilieHre OTHOTO BHIa MEXAHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. Tlpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yCnoBUM paBHOBECHS pblUara.

3. HUsmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAaHEHUS MEXAHUYECKON SHEPTUHU.

8 KUIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJEKYISPHO--KUHETUYECKOW TEOPHH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
TeIrIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yUYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YiaenbHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABMKEHHUS.



a b~ w N

© 0N o

Hab6mronenune nuddysuu.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOmronenne KumneHus.

12. HabnrogeHue moCTOSTHCTBA TEMITEPATYPhI MTPH TIIABJICHUH.
13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBJIeHUs BO3yXa B OJJTOHE IIITPHILA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJCHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Teila B pe3ysbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnipeniesieHue yAeIbHON TETIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUYECKUU 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Henu U MOTPEOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JlefICTBME MAarHUTHOT'O TOJIs1 HA MTPOBOJIHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poJia JIEKTPUUECKUX 3aps/I0OB U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS DJIEKTPUYECKHUX 3aPsI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlelicTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbI pa3psia.

12. U3mepeHue CUilbl TOKa aMIIepMETPOM.

S S A R

13. I3MepeHue aIEeKTPUIECKOr0 HAPSIKEHUS BOJIbTMETPOM.

14. PeoctaT 1 MarasuH CONPOTHUBIICHUM.

15. B3anmogeiicTBie NOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3AE€ICHHUsI OJKOCOB MarHuTa.



17
18
19
20
21
22
23
24

25

. MoaenupoBanrue MarHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarauTHoOe€ moJjie Toka. DJIeKTPOMarHur.

. leficTBHe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

. DIIEKTPOBUTATENb IOCTOSIHHOTO TOKA.

. UccnenoBanue sIBICHUS JIEKTPOMArHUTHON UHYKIIUH.

. OnbiTel Dapaes.

. 3aBUCUMOCTb HAINpPABJICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTreHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o gk w

10.
11.

12.

13.

14.
15.

16

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOAAU MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neiCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnbIThl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUSA
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyrpoBaHUE U N3y4eHHUE PaOOTHI JIEKTPOIBUTATENIS.

20. 3mepenue KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

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

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SJHEprus CxKaTou Npy)uHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIHUH.

Hemoncmpauuu.

11
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ PpaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI TeJla OT MAacChl Teja M JICUCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM MTPU JIBUKEHHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM ABHUKEHHH IIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHONU CKOPOCTU IIyTH OTHOCSTCS Kak psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.
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9. Ompenenenrie pabOTHI CHIbI TPEHUS NPH PAaBHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aK0OHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJ1e0aHMsI M BOJIHBIL.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOaromenue koJyieOaHHMM TeI IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHOJia KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.
HccnenoBanrie 3aBUCMMOCTH TiepUoa KoJieOaHWN TOJIBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHu€ 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH IEpUO/a KOJeOaHWI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb  Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHUs CBOOOTHOTO MaICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o s e
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ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOICTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. U3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxkenne cera. [Lockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICronp30BaHME TOIMHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JmH3e. OnrTuyeckas cucrema (oToanmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun aeictBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Moaensp riasa.

© o N o g owDdE

11. PaznoskeHue 0e0ro cBeTa B CIEKTP.

12. Ilomyuenue 6en0ro cBeTa NpU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HMccnenoBanue 3aBUCMMOCTH yIVIa OTPaXKEHUs CBETOBOIO Jyda OT yrja
MaJICHHUS.
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2. W3ydeHue xapakTepUCTHK M300pakeHUs MpeIMeTa B IUIOCKOM 3epKaie.
HccnenoBanre 3aBUCMMOCTH yIJIa ITPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHUM C MOMOIIBbIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenue GOKyCHOTO PACCTOSHUS U ONTHUYECKOW CUJIBI COOMpArONIeH
JIMH3BI.

6. OMBITHI IO PA3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.

Hcnyckanue u MornioueHre cBera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MACCOBOIO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakuuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

SAnepnas sHeprerka. J(eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOILYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY
nyTH (1o ¢potorpadusim).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu

u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe I MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

© gk wnhE
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS T[OJy4eHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacro3HaBaTh M HAYyYHO OOBSCHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JIOCTHKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

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

y oOyuaroierocsi 6yayT cpopMHpOBaHbI CIAEAYIOUIUE JTUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
duznyecKoil HayKu;

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

2) rpamJIaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYMUMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTUKEHUH (PU3HKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyeCcTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOLICH
KYJIbTYpPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeATENBHOCTH;

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

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IacHOro TOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMAIIIHUX YCIIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUICCKOMY U3yUCHHIO MPOdECCHii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrHYe€CKOro BOCIIMTAHUSA:

e — OpHEHTAlMS HA MPUMEHEHHE (PU3NUECKUX 3HAHMKM Ui PEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HAHME TJI00ATBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTew Hux
pelieHus;

e 8) ajanTanum K U3MEHSIOUIMMCH YCJIOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBHIIIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO
JIEATEIILHOCTD;

e — OTpeOHOCTH B (hOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHcIie POpMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JAe(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUU HOBBIX (PUBHUUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIIATH B3aUMOCBS3H MPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUM;

e — OIICHKA CBOUX [JEHWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynabTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornuyeckue 1eMCTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);
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yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3YyYECHUH (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO0 peIIeHUs Y4eOHOH (u3nvecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMyIHpOBaTh 000OILEHUS U BBIBOJBI 10 PE3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOPMY MPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKMBaTh Pa3IUIUE U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

19



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHOM pPaOOTBl MpPU PEIIEHUHM KOHKPETHOW (PU3NYeCcKOU
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acTb paOOThI, JOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HANpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM peleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeIjlaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (HU3NIECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

20



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAECUCTBYIOIIAS
cwma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuyath siBleHus (Auddy3us, TEMI0BOE JBH)KEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHus, TNepenaya JJaBiCHHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamud, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’XalollleM MHUpE, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
NyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONHUCAHUM NPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3yeMbIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJNIb3Ysl TIpaBujIa CJIOXKEHUs cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
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SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemate pacu€THele 3ajauyud B 1—2 JEHCTBUS, MCHOJb3Ys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEPEHUs, Cienysl MPeaoKEHHOMY IJIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO PE3yJibTaTam
UCCJIeI0BAHNUS;
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MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEIMYMH (TUIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOIO TE€Ja, CHJIA TPEHHUS CKOJIBXKEHUS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOU[As  CHJA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIeAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHUE NCKOMOU BEJTUYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py0OBaHUEM;

yKa3blBaTh MPUHILMIBI JACHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phluar, MOABUKHBIN U HEMOJABUKHBIN 010K, HAKJIIOHHASI TJIOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
NOJIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHOOpPMAIMIO O  MpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
XKU3HH 1711 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW W TyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

MCITIOJI30BAaTh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiaieTh NpUuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (U3UUYECKOTO COAEpPKaHUs, B TOM
yycie NMyOJIMYHO JieJaTh KpaTKUEe COOOIIEHHS O pe3yJbTaTax MPOEKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU OTOM TPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATHUUHBIM ammaparT Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIJIEHUE NTPE3EHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUMN paclpeiensTh
00s13aHHOCTH B TpyMIeE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJa4aMH,
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CJICAUTh 3a BbIIIOJIHCHUCM IIJIaHa ,HCfICTBHfI, aCKBAaTHO OLICHUBATb
COOCTBEHHBIN BKJIazn B ACATCIIBHOCTD T'PYyIIIbI, BBICTPANBATDb
KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, YUUTBIBAA MHCHUC OKPYKAIOIINX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amMop(HbBIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTD
BO3/yXa, TeMIEepaTypa, BHYTPEHHSAS SHEpPrus, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U JTUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacCUIMPEHUE M CKaTHe, TeIllonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEepAEBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUECKUX  SBJICHUM B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUloTa
IJIABJICHUsI, yJeJIbHAas TeIUIoTa IMapooOpa3oBaHusl, YJeJbHAs TeIuioTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MallliHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/1yXa, JJICKTPUUYECKHUUN 3aps,
cuja TOKa, JJIEKTPUYECKOE HANpPsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeElIecTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TIPH  ONHCAHWUU TMPABUIBHO TPAKTOBATH
(GbU3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIWYUH, 0003HAUCHHS U €IUHUIIBI
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bu3nyecKuX BENUYMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUHU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHMsS DJHEPrUM, IPU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEpa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAaTOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOJIUTH OMbBITBI IO HAONIOAECHHIO (PUBMYECKUX SBJICHUWA WM
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJABI OT TEMIIEPATyphl KUJIKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJIsi HA TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHUTA,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIOJIHATh  NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM

25



aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3YNBTAThl U3MEPECHUMN C yIETOM 33JJaHHOM aOCOTIOTHOMN MOTPEITHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHUS U yIEIBHOIO COITPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOIO  COEAUHEHUU
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIO)KEeHHOMY IIaHy, (UKCHUPOBATH
pe3ynabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

IPOBOJUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYMH (yAesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHON UHCTPYKLUUH, U
BBIYUCIIATH 3HAYEHUE BEJINYNHBIL;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh NPUHIMUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETpP, MapoBas TypOHWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIJIEKTPUYECKOM HHEPIUM, IIIEKTPOOCBETUTEIIBHbIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHX SIBJICHUI M HEOOXOJMMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
LIETIEH C IMOCIEAOBATEIbHBIM U ITapasuICNIbHBIM COCAUHEHNUEM DJIEMEHTOB,
pasziuyasi ycJaIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HH NIl oOecrieueHnsi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYUIECTBJISATh MOUCK HHPOpMaLMK  (U3HUECKOTO COJEpKaHUS B
NuTepHere, Ha OCHOBE MMEKOLIMXCS 3HAHUW U NYyTEM CpPaBHEHUSA
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JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COAEpKaHus, B TOM uHuci€ MyOJUYHO MPEICTABIATH pPE3YJIbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKOM NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapat Kypca (QHU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINENH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBaHUNA (PU3NUECKUX
IPOLECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBI BKJIaJ B
NEeSATEIbHOCTh IPYIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUA, nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMmMa-u3Iy4eHus,
U30TOIIBI, SIICPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aMMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTpaKEHHE
3BYKa, NPSAMOJIMHEHHOE PpacCHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3ITyYEHHUsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;
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pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpyXaomeM Mupe (B TOM uuciae (PU3MYECKHE SBICHUS B MPUPOJIE:
NPWINBBI U OTIIUBBI, ABMXKEHUE MIaHET COJHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa TE,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
PaaMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE M3ITydCHUE
MPUPOJIHBIX MHUHEPAJOB, JICWCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJioBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCIIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSIi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHus, BEC Teja, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrusl Tena,
IOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEprus, IOJHAs MEXaHW4YecKas >SHEeprus,
NEpPUOJI U YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYMH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH 'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U TPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULMH CHJI, MPUHIUI OTHOCUTENIbHOCTH [anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIIATh
OPUYUHHO--CIIEJICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUUECKUE
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BEITMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaddl 3alUCBIBATh KPATKOE
YCIIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC aHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIICHUS, TTPOBOIUTEH PACUETHI
OLICHWBATh PCAIMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (HU3MIecKoin
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
(GU3UMYECKUX METOOB, HCIIOJIB3YSl OMHCAHUE WCCIICIOBAHUS, BBHIACISTH
IpOBEpSEMOE TIPEINOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIICJIOBAHUS, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH 1 OIIBITOB,;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
duznyecKkux CBOWCTB Ted (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] PHEPTUHU, 3aBUCUMOCTH TMepuoa KoyieOaHUW MPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEHOE PaCpOCTPAHCHUE CBETA,
pasnoxKeHue OeNoro cBera B CIEKTP, U3YUYCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B cOOMparomien
JIMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEWMYaThIX CIEKTPOB HU3ITyUCHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAaHOBKY H3 HW30BITOUHOrOo Habopa
o0OpyZoBaHUsS, ONWUCHIBATH XOJ  OMBITAa W  €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHUMU, OMpeaesss
CpelHee 3HaYeHHE Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENLHOTO PUOOpPa);

MPOBOJUTh WCCIICIOBAaHUE 3aBUCHUMOCTEH (U3WYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IMyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBIDKEHMHM O€3 HaudaJbHOM CKOPOCTH, Mepuoia
KOJICOaHMI MaTeMaTHYEeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakK€HUs CBETa OT yria MaJeHUs W yIiia MPEJOMIICHHsS OT yriia
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MOJYYECHHOM 3aBUCHMOCTH
bu3MYecKuX BETUYMH B BUJAC TaONHIl U TPAPUKOB, JI€JIaTh BBIBOIBI IO
pe3ynbTaTaM HCCle0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (U3MYCCKUX BEIMYUH (CPEIHSS
CKOPOCTb M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAHMOAKTUBHBIN  (OH):
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IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYUHBI U aHATM3UPOBATH MOTYUYEHHBIE PE3YNIbTAThI C YUYETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOr0 HCIHOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

OCYHIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COJACpPNKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3alIpoc, HAXOAUTh
NyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJIYYEHHONW MH(OpMALMK HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENbHBIX HICTOYHHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U COMNPOBOXKAATH
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BBICTYIUICHHE Tpe3eHTalel ¢ y4éToM OcoOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoauuyecTBO 4acoB

Ne HaunmeHoBaHMe pa3/je/ioB U TeM KoHTpobHbie Ipakrieckne DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n MPOrpamMmbl Bcero paBoTh! paGoTH! o0pa3oBaTe/ibHbIE PeCypchbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0o MUpa
bu6mmoreka [JOK
11 DusuKa - HayKa 0 IPUPOE. 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
https://m.edsoo.ru/7f416194
12 EcTecTBEeHHOHAy4YHBIN METO/ 1
TIO3HAHUS
bubmuoreka [JOK
13 PH3HHCCKHC BETHIHHEI 4 1 https:// m.edS(I)J(:).ru/7f416194
Hroro mo pazmeny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHH BellecTBA
2.1 Crpoenue BemecTsa 1 1 bubmaorexa [JOK
https://m.edsoo.ru/7f416194
99 JIBi>keHue U B3aUMOICHCTBUE YaCTHUII 1 bubnuotexa [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 Enbmiorexa IOK
https://m.edsoo.ru/7f416194
Hroro mo pazmeny 3
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
3.1 MexaHH|ecKoe ABIKCHHE S . https://m.edscﬂa.ru/?f4l6194
bubmuorexa [JOK
3.2 Wnepuus, Macca, MIOTHOCTD 5 2 https://m.edséfa.ru/?f416194
3.3 Cuna. Bunpl cun 10 1 2 bu6nmoreka [JOK
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https://m.edso0.ru/7f416194

Nroro no pazgeny

20

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMHU TEJIaMU, > KUIKOCTSIMHA U 3 Eubmorexa LIOK
' Pa TTAMH, R https://m.edso00.ru/7f416194
rasamu
bu6mmoreka [JOK
4.2 Jlapnenue xuKocTn 4 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMochepHoe napeHHe 4 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U Ta3a HA 10 bubmmoreka [JOK
' HOrpy)EHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuoreka [JOK
51 Pabora u momHoCTE 2 https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.2 Hpocteie mexanusmel 5 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
53 Mexanmeckas sueprus 6 https://m.edso0.ru/7f416194
Hroro mo pazueny 13
IMoBTOpeHme 2
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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8 KVIACC

0 K
I’D‘;[ HaumeHoBaHue pa3iesioB U TeM B OHIECTBO Jacon dueKkTpoHHbIE (LM POBbLIE)
NporpamMmMsbl cero Kontpoabnbie padorel  IIpakTuueckue padorsl  00pasoBaTe/bHbIE PeCypChl
Paznen 1. TermoBble siB1eHUs
1.1 CtpoeHue u CBOKCTBA BEIlIeCTBA 5 ]P?tl/tlgjsj'l;llcr)r:e(;jas(]i)orllf/? f4181ce
bubnnoreka HOK
1.2 Tennoseie mpoueccet 22 2 2 https://m.edsc])-g.ru/7f4181ce
Uroro no pazueny 27
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DneKTpruyecKue 3apsiibl. 3apsKEHHbIE Tella 6 1 bubnmnoreka HOK
™ | ¥ UX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 | IloCTOSTHHBIN DTIEKTPUIECKUNA TOK 21 1 6 ]If?tptlgg'l;l/?nTe;jasc])lc)OrIJIY f4181ce
bubmuorexa [JOK
2.3 | MarHuTHbe ABieHus 4 . https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 DIeKTpOMArHUTHAs WHJYKIS > https://m.edsoo.ru/7f4181ce
2.5 TloBTopenue 2
Hroro no paszneny 39
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 8

I[TPOTPAMME
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9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0GPA30BATETbLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexanu4veckue siBJeHUsI
11 MexaHHn4YecKoe ABUKEHUE U CIIOCOOBI €T0 16 1 bubmuoreka [JOK
' OIMCaHUSs https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Bsanvoperctane Tei 15 1 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpaHCHHA 15 . . https://m.edsoo.ru/7f41a4a6
Wroro o paszneny 46
Paznen 2. Mexann4veckue KoJjed0aHusi M1 BOJTHbI
bu6mmoreka [JOK
21 Mexanuseckue Koneoarms 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckre BOJHBI. 3BYK ) 1 https://m.edso0.ru/7f41ada6
Hroro no paszneny 11
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE MOJIE U 4 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 4
Pa3znen 4. CBeToBbI€ IBJIEHUS
4.1 3aKOHBI pacrpoCTpaHEHUs CBETA 4 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 5 1 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 5 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 14
Paszgea S. KBaHTOBBIC SIBJICHUS
5.1 Hcnyckanue u norjioneHne cBeTa aroMOM 4 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO A2pa 6 https://m.edscIJJéJ.ru/7f41a4a6
bubnmoreka [JOK
>3 FAAcpHbIe peariui ! https://m.edsi.ru/7f4la4a6
Htoro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-00001aI0IIM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 7 bubmmorexa [IOK
Kypca ¢hu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 7
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpeE, B TOM 4ucie (U3UYEcKue sSBJICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

1.5

ONUCBHIBATh H3YYEHHBbIC CBOWMCTBA Tel U (PU3MUECKUE SBIICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHMs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allUChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU
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1.7

1.8

1.9

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCJIOBHE, MOJCTaBIAThH
¢u3nveckre BeITUUUHBI B (POPMYJIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHbBIC JaHHbIC, HEOOXOAUMBIEC JJISl PELICHUs 3ajay, OLIEHUBAThH

PEAUTUCTUIHOCTH MOJTYICHHON (PU3NYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH MOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yjbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznueckux  CBOMCTB  Ten:  (opMmynHpoBaTh  MpPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTb  yCTAaHOBKY M3  NPEAIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pPeE3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeaTh BHIBO/IbI

10 pe3yJibTaTaM HCCIeI0BaHU

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: TIPA BBINIOJIHCHUHA I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH TMpH  pabore C
71a00paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh IMPUHIIHUIIBI HeﬁCTBHﬂ HpI/I60pOB n TEXHHUYCCKUX
YCTPOMCTB, XapaKTepU30BaTh NPUHIMIBI JEUCTBUS HM3YyYEHHBIX
HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,

HCIIOJIb3Y 3HaHUA ) CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n
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HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHWUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: O€30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUIECKHUMH yCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHHS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHu i
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUU

u3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pesyibTarax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/Ieﬁ

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTL 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC
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Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIBb30BAaTh IIOHATHA

1.2

13

pa3indaTth SABJICHHUA 110 OINMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33]auy B YYEOHYIO, BBLICIATH

CyIIECTBEHHBIE CBOMCTBA (IpU3HAKU) PUBNUECKUX SIBICHUN

14

1.5

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (DU3MUYECKUE SIBJICHUS,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMUUH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBHUYECKUX BEIUUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIECCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €ro0 MaTEeMaTU4YeCKOoe

BBIPAXKCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YeHHBIX CBOICTBa

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 NEHCTBHUSI, UCIIONb3YS 3aKOHBI U
dbopMyIIbl, CBS3BIBAIOIINE (DU3NUECKHUE BETMUYMHBI: HA OCHOBE aHaIu3a
YCIJIOBHS 3a/1a4y 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIpU IMOMOIIN

(1)I/I3I/I'-IeCKI/IX MECTOOOB, UCITOJIB3YA OINMMCAHUEC UCCIICAOBAaHNA, BEIACTIATH
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1.9

MPOBEPSIEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABHJIBHOCTH IOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
busznueckux  CBOMCTB  Tenm:  (GopMmynupoBaTh — IpOBEpsieMble
OPEINONOKEeHUs,, coOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

MPOBOAWTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEZIOBaHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpPEHUs,  CIeAysd MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIIBHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBbI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHHMH U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTed C TOCIeAOBAaTeNbHBIM | IapauleIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeN

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHus O€30MacHOCTH TMpU  OOpalleHuu ¢
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

41



1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUW W IYTEM CpPaBHEHUs
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIIOJIb30BaTh MPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CcoJep)KaHus, CIpaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEpHeT; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHust HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABISATH PE3yIbTaThI
MPOCKTHOM WMJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

IPYU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISSL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

Kona
NPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME H3YyYCHHBIX (U3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBLACIATH

CyILIECTBEHHbIE CBOMCTBA (PU3HAKN) PUINUECKUX SIBJICHUN
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14

ONHUCBHIBATH H3YYEHHBIE CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMCbiBaThb €ro MaTreMaTH4YCCKOC

BBIpaXECHHE

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BsSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 HM3y4eHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amayd (OMUparoIiuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOJB3Yys 3aKOHbl M  (OPMyJbl, CBSI3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIUE WM
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIYYEHHOT0 3Ha4Y€HUs (PU3HUECKON BEIMUNHBI

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONNMCAHUEC MCCIICIOBAHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

1.9

1.10

IPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

MPOBOANTH TMPU HEOOXOIUMOCTH CEPHUI0 TMPSIMBIX H3MEPEHHI],
onpenenss cpelHee 3HaueHHE M3MepseMOM BelnW4YMHbBI ((POKycHOe

paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
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HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl
MOJIYYEHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIUYMH B BHJC TaOIHIH

l"pa(bI/IKOB, ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM HCCICAOBaHMA

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEeNys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

1.15

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepuaibHas TOUKa, a0COJIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HMH(OpPMAIMI0O O MpUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpaleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU

I/IH(l)OpMaHI/II/I Ha OCHOBE HMCIONIHUXCHA 3HAaHUHA | JOITOJIHUTEIIBHBIX
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HCTOYHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  nmpuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UIECKOTO
CoJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUIHHBIN anmapar u3y4aeMoro paszieia
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpPE3EHTALUEd C Y4ETOM

0COOEHHOCTEN ayaAuTOpUN CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIaJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena JjIeMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

Puszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

@dusnueckue BenWuUHBL.  V3MepeHne — PuU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTh

M3MepeHuil. MexayHapoHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
1 HKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, OOBSCHEHHUE

Ha6J'IIO,I[aeMOF O SABJICHHA

1.4 Onucanne PU3NYECKHUX SBJICHUM C MOMOIIBIO MOIeIeH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

###Par#H#113mepenne o0bEMa XKUJIKOCTH M TBEPIOTO
1.5 Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJlbIX TeJl.

###HPar#t#3mepenne  TemmepaTypsl TpU  TTOMOIIH

JKAJIKOCTHOTO TEPMOMETPA U AATUYMKA TEMIIEPATYPBI
INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

###Par##CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasmepbl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOCHHE BEIIECTBA

###Par###/lpmokenne  dacturr  BemectBa.  CBS3b
2.2 CKOpOCTM  JBIDKEHMS  4YacTUI[ C  TeMIepaTypoil.

BbpoyHnosckoe nBuxenue, mudpdysus

2.3 B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSKEHUE U
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OTTAJIKUBAaHHUEC

###Par### ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTryeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYXCHUIO JCHCTBUS CHIT

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JBI)KECHUE
###Par##CropocTs. Cpennsis CKOpOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu u BpemeHu
JIBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par#t#lnotHocTs BemecTBa. CBSA3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI
35 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cunbl c
' MIOMOMUIbIO AMHAMOMETpPA
37 ###Par#H#IBnenne TaroreHus u cuia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenne cujl, HaMpaBJICHHBIX 110 OJHOU

npsiMoil. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTrueckue pabOTHI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO  JBMKEHUS
(mapuka B KUAKOCTH, MOJENIU  DIEKTPUUYECKOIrO
aBTromMoOmWIs u Tak jganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka IO
HAKJIOHHOM  miockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTshKeHUs (aedopMariu) mpyXHHbBI OT
OPWIOKEHHON  cuibl.  OMNbBITBL,  JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTB CHJIBI TPEHUSI CKOJBKEHHUS OT Beca Tesla U

XapakTepa COIIpHUKaACaAOIIUXCA HOBerHOCTCﬁ

3.11

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKC

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, IHOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA NABJICHUS

4.2

4.3

JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHUS ra3a OT 00bEMa,
TeMIepaTypbl
Ilepenava naBieHust TBEPABIMU TEIAMU, KUAKOCTAMHU U

razami. 3akoH Ilackams. IITHeBMaTHUEeCKHE MAIIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocratudeckuit mapagoxc. CooOmaronmecs CoCcyabl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

4.7

ATtmocdepa 3emnu u atMocdepHoe nasieHue. [IpuunHb
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emuid. OTbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS

W3mepenue armocdepHoro nasineHus. [Ipubopsl ams
U3MepeHHs aTMOC(HEPHOro AaBIICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Teno. BelTankuBatomas (apxumesnoBa) cuiia. 3aKoH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTuueckue paboThI:

UccrienoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa MOTrpY:KEHHOH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  NOrpyxEéHHoe B  kuUIKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOAKA WU ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue - ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHUYECKHUE YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, SOHEPT' A

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas

. 1ockocTh. [IpaBuso paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3on0TO€  TpaBWwiIo»  MexaHUKU.  KoapduuueHt

9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas sHeprus

£ g [TonHast mMexaHHuecKass PHEpPrus. 3aKOH H3MEHEHHs |

COXpPaHCHUA MEXaHUYIEeCKOM OHEPIrun
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[TpakTrueckue pabOTHI:
#H#Par###Onpenenenue  paboOThl CUJIBI TPEHUS TpU

pPaBHOMEPHOM JBHXKXCHHH TEClIa II0 FOpI/I3OHTaJIBHOI>'I

> noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHON TIIJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON IHEPIUU
@dusuyeckue SBICHUS B MPUPOJE: pblYard B TeEIE
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJIBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
pasiea IeMeHTA IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO W razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
6 OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SBJICHUS
6.5 TeroBoe pacuIpeHne U CKaTHe
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprus. CrnocoObl H3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIIonepeaaya U CoBepIIeHne padoThl
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Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3IIy4eHue
KommuectBo  TemnoTel.  YaenpHas — TEINIOEMKOCTh
6.9
BEILIECTBA
TemsiooOMEH M TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[MapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeibHask TEII0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — aBuratenet  KITJ]
6.15 TEIJIOBOrO ABUraTesis. TerioBble ABUTaTeNld U 3aliuTa
OKpPY’KaroIllen Cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
npoleccax
[IpakTuyeckue paboTHI:
#HHPar#H#ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#HHPar##H#OnbITl 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBApEHHOM COJIM WM caxapa.
#HHPar###0OneITEl TIO HAOJIOAEHUIO  TEILIOBOIO
6.17 pacUIMpPEeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBleHUs] BO3ayXa B OayuioHe
LInpuiia.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

##HPar###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
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JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMN
TPYOKE OT TEMIIEPaTypPhI.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIoNepenayd M padoThI
BHEIIHUX CHUJI.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TMPH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
H#HH#Par###Onpenenenue KOJIMYEeCTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METATHYCCKUM LIHJIUHIPOM.

#H##Par###OnpenencHue yAeJIbHOU TEIUIOEMKOCTH
BEIIIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHONW — BIAXKHOCTH
BO3/yXa.

#H#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JIbaa.

6.18

6.19

dusnueckue SBIEHUS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SIBJIEHUS B IPHUPOJAE,
KpHUCTaJUIbl B ipupoze, usnydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUHECKHUE U MATHUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaL{I/IH TCII. I[Ba poaa 3JICKTPHUICCKUX 3aps/10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJNl OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
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Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

7.3 nosia. [lpuHIMN cyneprno3uiuu 3JIEKTPUYECKUX MOoJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuit 3apsa. Crpoenue aroma. [IpoBogHKMKY 1

TUDJIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUYECKOTO 3apsiia

ONeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

ANEKTPUYECKOT0 TOKA. ICTOYHMKH OCTOSTHHOTO TOKA

Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KHUJKOCTAX M razax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.8

HamnpsHKeHHe

9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE

7.

COINPOTUBIICHUE BEIIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[locnegoBarenpbHOe ¥ MapajjieIbHOE — COEAMHEHHE
7.11

MIPOBOTHUKOB

PabGota M MOIIHOCTb 3JIEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DJNeKTpUYecKrue Lenu U HOTPEOUTETH 3JIEKTPHYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHne

[TocTostHHbIE MarHuUTHL. B3anMoneicTBHE MOCTOSITHHBIX
7.14

MarHuTOB

MarautHoe mone. MarHuTHoe monie 3eMid U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJS HA MPOBOJHUK C TOKOM.
7.17

3J’IeKTp0I[BI/II‘ aTelb IOCTOSHHOrO Toka. Mcmonp3oBaHue
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JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TPaHCIIOpTE
Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN
7.18
unaykiuu. [Ipasuno Jlenma
DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIHU
[IpakTuyeckue pabOTHI:
OnbIThl IO HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
U IIPU CONIPUKOCHOBEHHUH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKU.
Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.
W3mepenue u peryimpoBaHUe CUJIbl TOKA.
W3mepenue u peryinupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEpe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UnCTope.
290 OnsIThI, J€MOHCTPUPYIOILIHE 3aBUCUMOCTD

JJIEKTPUYECKOTO CONPOTUBJICHUS IIPOBOJHUKA OT €r0
JUIMHBI, TIJIOIAAN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

IIpoBepka TmpaBWia CIOKEHMS  HAIPSOKEHUH  NIpU
IIOCJIEIOBATEILHOM ~ COCAVMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ui CHIIBI TOKA IPH MapajuIeIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTop.
OmpeneneHne  MOIIHOCTM — JJEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBHSI IOCTOSIHHBIX MArHHUTOB.

I/I3yquI/1e MAarauTHOI'O IIOJIA MMOCTOAHHBIX MAarHuTOB IIpU
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7.21

ux oOvenwHeHMHM © paszneneHun. VccnemoBaHue
JEHCTBHS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBleHUs TokKa B Karymke. l3ydeHnue

I[efICTBPISI MArduTHOrO II0JII Ha HIPOBOAHHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATEIA. N3smepenne KII
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA BHCKTpOMaFHPITHOfI HHAYKIHUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUSI | HaIlpaBJICHUA

WHAYKIUMOHHOI'O TOKa

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Apei( MOIIOCOB,
POJIb MarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUYECKON DHEPIuu,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEAOXPAHUTENH, JIIEKTPOMArHUT, JJIEKTPOJBUIATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox snemenra [TpoBepsieMbie IEMEHTHI COJICPIKAHHS
pasznerna
MEXAHWYECKHME SIBJIEHW I
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8 o1 Cucrema orcuéra
8.2 OTHOCUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE NMPSAMOTHHEHHOE IBHKCHHE
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#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.

8.4 CpenHsii ©  MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBUKECHHUH
Yckopenue. PaBHOyCcKOpeHHOE NPAMOJIMHENHOE
8> JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnwiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUXKEHUE TI0 OKPY>KHOCTH.
8.7 [lepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [lepsriii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3uiuy CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #A##Par#H##Cuna TpeHus: cuia TPEHUS CKOJBKEHUS,
' CHJIa TPEHHS TTOKOsI, IPYTHe BUIbI TPCHUS
8.14 #A##Par#H#Cuna TSKECTM W 3aKOH  BCEMHUPHOTO
' TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KOCMMYECKasi CKOpocTb. HeBecoMOCTh U meperpys3ku
316 PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPIOE
' TEJIO
8.17 #H##Par###PaBHoBecre TBEPIOTO Tela C 3aKPEIUIEHHON
' ocblo BpaleHus. MoMeHT cuinbl. LleHTp TsbxecTn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #iHtPar#H#PeakTHBHOC NBVKCHUC
8.21 Mexannyeckas paboTa U MOIITHOCTh
8 92 PaGora cmn Tsxkectw, ympyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl
893 [loTennmansHast dJHeprus Tena, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHunanbHas 3HEPTUS CKATON MPY>KUHBI
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8.25

8.26

8.27

#i##Par###Kunernueckas  sHeprusa.  Teopema o

KMHETUYECKOU SHEPrUn
##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHEprun

[IpakTuyeckue pabOTHI:

OmpeneneHne CperHEe CKOPOCTH CKOJIBKEHHUs Opycka
WU JBIDKCHUS IIapuKa MO HAKJIOHHOW IIOCKOCTH.
OmpeneneHne YCKOpPEHUs Tella MPU PAaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HaYaIbHON CKOPOCTH.
[IpoBepka THMIOTE3BI: €CIW TIPH PABHOYCKOPECHHOM
JIBIDKEHUU O€3 HadaJbHOM CKOPOCTU IMYTH OTHOCSATCS
KaKk psag  HEUETHBIX 4YHCENl, TO COOTBETCTBYIOIIWE
MMPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIbYKCHHUS
OT CWJIBbl HOpPMalmbHOTO JaBiieHus. Ornpeaenenue
kod(duimenta TpeHus CKobkeHHs. OmnpenencHue
kEcTKocTH TpYyKUHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBIDKCHHHM Tela 110
TOPU30HTAIILHOW TOBEepXHOCTH. Ompenenenue padoOTHI
CWIBl  YOpPYrocTM  HOpH  HOIbEME  TIpy3a C
WCTIOJIb30BAHMEM  HETOJBHKHOTO M ITOJBI)KHOTO

OJIOKOB

8.28

8.29

dusznueckue SBJICHUS B npupoac: MpUINBLI U OTJIUBLI,
JABMOKCHHUEC I1IJIAHCT ConHeyHoH CHUCTCMbI, PCAKTHBHOC

ABWKCHUC KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYUKHU

TIOJIOKCHUS, PACCTOSAHHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XApPaKTCPUCTHUKHU

91 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 Maremarnueckuit U MPYKWHHBIN MasITHUKH.
' [IpeBparieHre SHEPrUx IpU KoJIeOaTEIbHOM JIBIKEHUH

9.3 3aryxaromue KoyiebaHusi. BbIHyXJeHHBIE KoeOaHMS.

Pe3onanc
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9.4

9.5
9.6

9.7

Mexanndeckre BOJHEL. CBONCTBAa MEXaHMYECKHX BOJIH.
[IpononbpHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHUss. MeXaHU4YEeCKHUEe BOJHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yapTpa3ByK

[IpakTuyeckue pabOTHI:

OmnpeneneHre 4acTOTBl M TEpHoJa  KoyieOaHUM
MaTeMaTU4YeCKOro MasTHHKA.

OmpeneneHre 4acTOTBl W TEpHoJa  KoyieOaHUM
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH  TIepHOJa  KOJeOaHHI
MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHOJa  KoJeOaHHI
MPY>KUHHOTO MasTHHUKAa OT Macchl rpysa. l[IpoBepka
HE3aBUCHUMOCTH nepuojia KoJIeOaHHHI rpy3a,
MOABEIICHHOTO K HHUTHU, OT MAacChl Irpy3a M XECTKOCTHU

NPy KUHBI. HSMCpCHI/Ie YCKOPCHUMA CBO6OI[HOFO naacHus

9.8

9.9

duznyeckue SBICHUS B nprupoac: BOCHPHUATUC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, DXO0

TexHudeckue yCTpOMCTBA: DXOJOT, HCIOIb30BAHUE

yIABTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.
10 0.3

10.4

10.5

3J'IeKTp0Mal"HI/ITHOG moJic. SHCKTpOMaFHI/ITHLIe BOJIHBI.

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
[IIxana 37€KTPOMarHUTHBIX BOJIH

DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
BosiHOBBIE CBOMCTBA CBETA

[IpakTudeckue padboOTHI:

W3ydyeHne CBOWCTB  OSIEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa

Ous3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOE

JIeiicTBHe BHUIHUMOTIO, y.TIBTpa(i)I/IOJICTOBOFO n
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11

PEHTTEHOBCKOTO U31y4CHUN
10.6 TexHuueckue YCTpOMCTBA: HCIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBast monenb cBera. MicTouHMKM cBETa
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xop my4el B IMH3E
116 Ontuyeckast cucrema ¢oroannapara, MHKPOCKONa U
' TeJecKoma
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
[IpakTuyeckue paboOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHHs CBETOBOTO JIy4a OT yIJIa MaJcHHUS.
###Par#Ht#13yuenue  XapakTepUCTHK  M300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUST CBETOBOI'O JIyda OT yIVIa IaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##HPar###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (OKYCHOTO pacCTOSHUSL U
ONITUYECKOM CUJITBI COOMpArOIIEeH JTMH3BL.
#HHPar##H#OnpITel 110 pa3lokeHuIo Oeroro ceera B
CIIEKTD.
#HHPar##H#OnbITHl 10 BOCIIPUATHIO I[BETa NPEIMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
11.10 ®usnyeckue sBICHUs B npupoje: 3arMeHua CoJHIa u
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Jlynbl, 11B€Ta TeN, ONTHUYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBObI
KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aTroMma.
' Mogaens aroma bopa
122 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHI
' JIuneityaTbie CIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
oy Crpoenune aromHoro sapa. HykinonHas Monenb
' aTOMHOTO sizipa. M30Tons!
195 PaguoaxktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
12 ' CoJHIa u 3BE3]1
12.9 Snepnas osHepreruka. JlelicTBHE  paJMOaKTHBHBIX
' M3JIy4EeHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusndyeckue SBIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTHUBHBIX W3JIyYEHUH HAa OpPraHU3M
4eJloBEKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona
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IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(U3HYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
Croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOI T€OpHH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUM MPUPOJBI
(MEXaHMYECKHNX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYXalOUIeM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arrapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30BAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOIIIO/IeHHsI TTpaBUil O€30MacHOro Tpyaa: HaONoJeHHe (PU3NYECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBbHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3NUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCHEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTh  MCCIEJOBAaHUE IO  MHCTPYKUUHM,  IPEACTABIATDH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IIOTPELIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJI€Jb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX I

00BsiICHEHUS! PUZNYECKUX ITPOLIECCOB

YMmeHne oOBACHATh (PU3MUECKHE TPOIECChl U CBOMCTBA TN, B TOM
4Yuclie W B KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICITIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allCHIBaTh KpAaTKOE YCIOBUE 3aJlayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoO0XoauMBbIe i €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTBI U ONCHUBATH PCATUCTHYHOCTL IOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEeLIEHUH 3adauu

YMmeHne XapaKTECPU30BaTh IIPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX

yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUMCAHUIO, UCIIOJIB3YA 3HAHHUA O
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11

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HEOOXoAWMbIe (DHU3NUECKUE

3aKOHOMEPHOCTH

YMeHue UCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpH
oOpamieHud ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHs 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJICHUS B OKpYXKalolleld cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

OneiT TIOHMCKa, TPEeoOpa3oBaHUs U MPEJACTaBICHUS HH(DOpMAIUH
bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATH JIOCTOBEPHOCTH
MOJIyYUeHHOW HHQOpPMAIIMM Ha OCHOBE HMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHBIE MaTepHUalIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  MPeoOpa3zoBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaTh COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB
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HNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe aBuWKeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKEHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
12 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTh KOOPJIWHATBHI TENa OT
BPEMEHH B CIy4ae pABHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKEHUS:
13 MO=Xo+uf
['padykr 3aBUCHMOCTH OT BpPEMEHHU JUIsl TPOSKIHH CKOPOCTH, IPOCKIHH
nepeMenIeHusl, MyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHUH
3aBUCHMOCTh KOOpPJIWHATBHI TeJa OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
3
Sl =vy #i+ay= %
DopMynbl JUISI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKEHUH:
2
14 5. (D=v,, -F—I—ﬂ].-%.
U_\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2{I_TS_T
['padmkn 3aBUCHUMOCTH OT BPEMEHH MJii MPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TIPOEKIIMH MEepPEeMEIIECHUs, KOOPJIUHATHI IPU PABHOYCKOPEHHOM
IPSIMOJIMHEHOM JBMKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tela IO
15 BEePTHKAIH (JIBIDKEHWE Tejda BHHU3 WM BBEPX OTHOCHUTEIIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TMPOEKLUUH YCKOPEHHMS,

INPOEKIIMH CKOPOCTH M KOOPJAMHATHI IMpH CBOOOJHOM MaJieHUU Teja IIo
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BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyxXHocTdu. Hampasienue
CKOPOCTH.

Qopmyna AJid BBIYHCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. PopMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = v
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = !
T
Macca. IInotHocTs Bemectsa. Popmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeincteue ten. Tperuit 3akoH HeroTona:
1.11 Fyg=-F
TpeHue Mokost U TpeHHUE CKONbKEeHUs. PopMyIia I BEIYUCICHUS MOIYJIS CUJIIBI
TPEHUS CKOJIbKEHUS:
1.12

Fo=u-N
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1.13

Hedbopmamus tena. Ympyrue u Heympyrue nedopmaruu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

1.16

1.17

1.18

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My - 1M+
F=Gg. 1 _2
R2
Cuna Tsxect. Y CKOpeHHe CBOOOJHOTO IaieHHs.
dopmyiia a7 BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepxHocTH 3emun: F = mg.
JiBmkenne ranet Bokpyr Comnia. ITepBas KocMu4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
NmMrrynbe Tenma — BeKTopHas GU3HUYECKas BETHYNHA.
=m0
HNmnynbe cucremsl Ten. U3MeHeHnne umnynbsca. MMiynbse cuibl
3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TEJ:
p=myUy +m, U, =const
PeakTnBHOE OBIKEHIE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHI:

A=Fsooscx

Mexannueckas MOITHOCTE:

N=2
I

Kunernueckas u NMOTCHIHAJIbHAs SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHIECKOU OHEPIUu:

H!U‘z
By

Teopema o knHeTHUeCKOU dHeprun. Popmyra I BBIYUCICHHUS TOTEHIMAIBHON

SHEPIUH Tela, IMOIHATOrO

HaI 3eMIIEH:

E,= mgh
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1.19

1.20

1.21

1.22

1.23

1.24

MexaHudeckasi SHEPTHS:

E=E,+E,

3aKOH COXpaHEHUs] MEXaHUYECKOU FHeprun. Popmya s 3aKOHA COXPAHEHUs

MEXaHUYECKOM SHEepruu B OTCyTCTBUE cuil TpeHus: E = const.

[IpeBpanieHue MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

[TpocThie MeXaHU3MBI. «30J10TO€ IPABUIIOY» MEXaHUKH.
Peruar. Momenrt cwist; M - Fl.

VYcnoBue paBHOBECHSI pblyara:
M +M, +..=0
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonesnan

14'3&1‘1:&‘15!

JlaBiienue TBEpIOTO TENA.

CDOpMy.]'Ia JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCIIAa:

_F

JlaBnenue raza. ATMocepHOe 1aBICHHE.
I'mapocTraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.

CDOpMy.]'Ia JJIsL BBIYUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. dDopmyna IS ONPEACICHHUS BBITAIKUBAIOIICH

z[eﬁCTBonmeﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJIKOCTb MJIM T'a3:

Fo =P8V

Ycnopue nnaBanus Tea. [lnaBanue CYIO0B 1 BO3AYXOILIIABAHUEC

CHUIBI,

Mexannueckne KojebaHus. AMIUTMTYyda, TEpUOJ M dYacToTa KOJIeOaHuil.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY M MEPUO/I KOJIEOaHU:

v L
T

1.25

Marematuueckuii ¥ INpPYKUHHBIM MasATHUKU. [IpeBpaiieHne OSHepruu Ipu

Ko1e0aTeIbHOM ABUKEHUH
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1.26

3aryxatomue kojaebaHus. BerHykaennbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIC " TIOINIECPCUYHBIC BOJIHBEI. HJ’II/IHa BOJIHbI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh M BbICOTa 3Byka. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'PAHULIE
nByX cpen. MH(pa3ByK u yIbTpa3ByK

Ilpakxmuueckue pabomul

W3mepenue cpeaHel IJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI;, KECTKOCTU
NPYKUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHMS, CHIIBI
YIPYroCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KosebaHMH MaTeMaTHYeCKOro MasTHHKA; YacTOThl W  Iepuoja
KOJICOAHUH MPYKWHHOTO MasTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOoCTH IMPH MNOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOJBEME Ipy3a ¢ HOMOUIbIO MOJBUKHOTO
OIoKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00bEMa MOTrpy:KEHHON
YaCcTH TeJa U OT INIOTHOCTHU >KUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B IPYKUHE, OT CTENEHU
nedopmaiuu NPy KUHBI;, YCKOPEHUs OpyCKa OT yrila HakJIOHAa HAaINpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIEIOBaHME HE3aBUCHUMOCTU IepHoja KoyieOaHUH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 nNpupode: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHMKE, TPWIMBBl W OTIUBBI, JBUWXKEHHE [IaHeT COJHEYHOH CHCTEMBI,
PEAKTUBHOE JBUKCHHME KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro HaBlI€HHs Ha XUBOM OpraHu3M, IUIaBaHME pbIO, BOCIPUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMUuYecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue yCﬂ’lpOlZCWl@Cl.‘ CIIMAOMECTP, OATYUKU IIOJOXKCHHUA, PACCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, IMMOAIIWUIIHUKH, PAKETBhI, pbIYar, HOI[BI/I)KHHﬁ n
HeHOJIBH)I(HBIfI 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MBI B 6LITy,

COOOIIAOIIUECS COCY/bI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHI Ipecc,
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MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISAPHO-KMHETHYECKOH TEOpUH  CTPOCHUS
2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucramnuueckue u amopdHbIe Tena
25 JBukenne dYactuil BemectBa. CBsS3b  CKOPOCTH  JBHKCHHSI YacTHI[ C
' Temneparypoil. bpoynosckoe aBmxenue, iupdy3us
2.3 CmauuBaHue U KanWUISIPHBIE SIBICHUS
2.4 TemoBoe paciIupeHue U CxaTue
2.5 TenoBoe paBHOBECHE
26 Buyrtpennsst sHeprus. PaGora u Teruionepenada Kak CIOCOOBI M3MEHEHUS
' BHYTpPEHHEH 3Hepruu
2.7 Bunpl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3ITy4EeHUE
Harpeanue wu oxmnaxzaenue Ten. KoaudectBo  TemnoTel. Y enbHas
TETIIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oamanca:
2.9
O +0, +..=0
Hcnapenve u KouaeHcauus. V3MeHeHHWE BHYTpEHHEH JHEpruM B Tpollecce
210 WCTIApEHUsI W KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TeroTa
' napoo6pasoBanus: L = Q/m
211 BnaxxHocTs Bo3yxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OSHepruu mpH
MJIaBJICHUU U KPUCTAUIM3AIMH. Y IeJIbHAS TeIUIOTA TUIaBJICHUS :
2.12 0
o
213 BryTpeHHss SHeprus CropaHus TOTUIMBA. Y AeNbHAsS TEIIOTa CrOpaHus TOIUIHBA:

q=Q/m
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2.14

[Tpuntumne! paboTs! TeroBsix Asuratenei. KI1J[ remmoBoro asurarens

Ilpakmuueckue pabomul
H3mepenue ynenbHOM TEIUIOEMKOCTH METaUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOr0 BOAOH KOMHATHOH Temmeparypbl (PUKCHUPOBaHHON

MacCbl, B KOTOpPYIO OIIyHICH HaneTbe/'I HUJIMHAP, KOJUYCCTBA TCILIOTHI,

2.15 OTJIaHHOTO HAarpeThiM LMIUHAPOM, MOCJE OIYyCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXHOCTH BO3/1YyXa; VYIEIbHOH TEIJIOTHI
iaBieHus Jbaa. VccnenoBaHue UW3MEHEHHUs TeMIlepaTypbl BOJBI  MPHU
pa3IMYHBIX YCIOBUSX; SIBJICHUS TEINIOOOMEHA NMPU CMEIIMBAHUHU XOJOAHOW H
ropsiyeil Bobl; mpolecca UCTapeHust
Qusuueckue s6leHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC

2.16 SBJICHHUSI B TIPUPOJIE, KPUCTALIBI B Tipupoje, uznydenne CoHila, 3aMep3aHue
BO/I0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoticmea. KalWUIAPHI, IPAMEPHI MCIIOJIb30BaHUS KPUCTAJIIOB,

217 JKUJKOCTHBIM TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHUS

' JIOMOB, THTPOMETPBI, IICUXPOMETP, MMapoBasi TypOWHA, JABUTaTelIh BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Dnektpu3anus Ten. J[Ba BUaa 3eKTPUIECKUX 3apsI0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Tel. 3akoH Kynona

3.3 3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa

34 OnexTtpuyeckoe rmosie. Hampspk€HHOCTH  aekTpudeckoro mosis. [IpuHimmn

' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snekrpuueckux 3apsfoB. JlelicTBUE 3IIEKTPUUYECKOrO TMOJIs Ha
' aIIeKTpHYecKue 3apsiabl. [I[pOBOTHUKN M TUATIEKTPUKA
[TocTostHHBIN SnekTpudecKuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Harmpsoxenue.

3.6 I=g/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma st ygactka snekrpuueckoi rernm: | = U/R
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[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:

1, =1, U=U,+U,. R=R +R,

3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U =Uyl=1I+I; Rz%.
CMeliaHHbIE COETUHEHUS IPOBOIHUKOB
Pa6oTa u MmomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenna:
3.11 0= 12 R-t
e OnbiT Opcrena. MarHuTHOe TMOJ€ MPSIMOrO HPOBOJHMKA C TOKOM. JluHuum
' MarHUTHON MHIYKIUU
313 MaruuTHoe 1oOJ€ TOCTOSHHOIO MarHura. BzaumopneilcTBue IMOCTOSIHHBIX
' MarHuTOB
3.14 JleficTBHEe MarHUTHOTO II0JIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenHue snekTpoMarHuTHON uHAYKUMU. [IpaBuino Jlenna
IIpaxmuueckue pabomul
W3mepeHne  DIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE
3.16 (pe3ucTopsl, TaMIIOuKa), OT HANPSKEHHs] HAa KOHIIaX MMPOBOJHHMKA; 3aBUCUMOCTHU
' COIIPOTHUBIIEHUS OT JUIMHBI IPOBOJIHUKA, IJIOIIAN €r0 MONEPEeYHOro CEYeHUs U
YIIE€IBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBmia JUIs 3IEKTPUUYECKOTO HAMPSDKEHUS MPU TOCIEI0BATEIbHOM
COCIMHEHUH MPOBOJAHMKOB; MpaBHJIa JUISl CHJIBI AJIEKTPUUYECKOTO TOKa IpH
napanjielbHOM CO€MHEHUH NTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue a6lenHUs 6 npupoode: SIEKTPUUECKUE SBICHHMS B aTMocdepe,
3.17 JEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMii, Apeii( MOoJ0CoB,
POJIb MArHUTHOTO TIOJIST JUISl )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, amIepMeTp, BOJbTMETp, pPeocTar,
3.18 CUETUYMK  DJIEKTPUUYECKOW  DHEPIUH,  DIIEKTPOOCBETUTENbHBbIE  NPHOOPHI,

HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
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NpECaAOXpPaHUTCIN, OJICKTPOMArHuT, OJICKTPOABUTATEIIbL IIOCTOSIHHOI'O TOKa,

TCHCPATOP MOCTOAHHOI'O TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojzienb cBeta. [IpsiMOTHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucniepcus cBera
3.94 Jlunza. Xoxa nydeil B nmuH3e. POKYCHOE paccTosiHME JUH3bl. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruOops
Ipaxmuueckue pabomul
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTostHus COOMPAIONIei JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB IPEAMETA U
U300paKeHMsI, KOT/Ia MPEeIMET PACIONIOKEH B BOMHOM (OKYCe), MOKazaTels
3.26 IIPEIOMJICHUS CTEKIA.
###Par#t#llccnenoBanue CBOMCTBA M300pa)KEHUS, MOJIYYECHHOTO C TOMOIIBIO
coOuparonield JIMH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJla MPEIOMJICHHS CBETOBOTO JIyda OT yrjla MajcHHs Ha
TPaHUIIE «BO3IYX — CTEKIIO»
3.97 Qusuueckue ssnenus 6 npupode. 3atmenns Conaua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA
i1 PagnoaktuBHOCTh. Anb(a-, Oeta-, ramma-uznyyenus. Peakiuu anbda-u Oera-
' pacmaga
4.2 OmneiTel Pezepdopaa no paccesuuto anbda-yactuu. [Inanerapuast Mmoaens atroma
4.3 CocraB aToMHOTO simpa. M30TOIBI
4.4 [Tepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MAaCCOBOTO YHCEN
Qusuueckue a61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy9H, pPaJUOaKTUBHOE W3IY4YCHHE TPUPOJHBIX MHHEPAJIOB,
JieiicTBUE paJIMOaKTUBHBIX U3TYYEHUH Ha OPraHu3M YeloBeKa
4.7 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBUIYaJIbHBIN JT03UMETpP, Kamepa

73



Bunbcona, sinepHas sHepreTuka
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