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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 KjaccaM), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTeIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHNU pabouell mporpaMMBl [0 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH H (U3UYCCKOU
reorpaduel, BHOCUT BKJIQJ] B E€CTECTBEHHOHAyyHYI0 KapTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'pPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UHTEPHPETHPOBATH  JaHHbIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpraHu3auusix Poccuiickoit @Denepainmu, pearu3yrOIMUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oyamymei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O  JUCKPETHOM CTPOCHHUM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B HezAento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCICPUMEHTATBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponasl. DHU3NMUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBIi METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. ®Dusnueckue MpuOOPsl U MPoLEaypa NPIMbIX U3MEPEHHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI AeEHUS Kbl U3MEPUTEIBHOT0 TpUdopa.
N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

a bk~ b

6. IlpoBenenue uccienoBanus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
nIapuka, MymeHHOT0 FOPU30HTAIBLHO, TeM O0O0JIbIlle, YeM OOJIbIlIe BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmronenune  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWkKeHUE. PaBHOMepHOE U HEpaBHOMEpPHOE JBHXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHIIA
TspkecTd. CHila TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOIA.

JIaﬁopamopubze pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUKEHHUS (IIapHuKa B KHIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.

o gk wnNnpE

OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (medopMarivin)
MPY>KUHBI OT TPUIIOKEHHOU CUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMa, TemrepaTyphl. llepemaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBAHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Telo. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienue nercTBrs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

o a0k~ wnNkE

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
JKUJIKOCTh YACTH Te€JIa U OT IUNIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBanne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.
3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabnrogeHue 6pOyHOBCKOTO JBUXKECHUSI.



Hab6mronenune nuddysuu.

Hab6nroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
Habmroienue TernaoBoro pacuimpeHus Ted.

V3MeHeHre HaBiieHUs ra3a NMpH WU3MEHEHHH 00bEMa M HArpeBaHUM WU

o bk WD

OXJIKJICHHU.
[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HaGaroneHue KumeHus.

12. HabnroeHue mocTosIHCTBAa TEMITEPATYPhl MTPH TIIIABJICHUH.
13. Mojieau TEIIOBBIX JBUTATEIICH.

© © N o

Jlabopamopnvie pabomul u onvimaol.

1. OnsbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

5. OnbIThl, JAEMOHCTPHUPYIOUIME 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenne wu3MeHEHWs BHYTPEHHEW OHEPruM Tejla B pe3ysbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. MccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmnpeneneHne KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOH  Mpu

TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa pojia 3IEKTpUYECKUX 3apsAnoB. BzaumogaencTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYIEPIIO3ULINU AIEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 53JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBatenbHOE M mapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnIp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"a30BbIM pa3ps.
. I3mepenue cuibl ToKka aMIepMETPOM.
. 3MepeHne 251eKTpUIeCKOro HaNPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnmpOTHUBIICHUMN.
. B3anmonenicTBre MOCTOSHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHuTa.
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. MonenvupoBaHre MarHUTHBIX MOJIEH TMOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleificTBME MarHUTHOTO TOJIs1 HA MPOBOJAHUK C TOKOM.

. DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HAIIpaBJICHUS MHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

L

10.
11.

12.

13.

14.
15.
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OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

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  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHL, JIE€MOHCTPUPYIOIIME 33aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI JIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHEHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3axk0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOPOCT.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou npyxuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMYeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
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CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH IIPU ABUIKEHUU TEJA MO IEHCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. OnpeneneHnne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJEOaHUI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJECHUSI.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxenp  cBera.  Mcrounuku ~— cBera.  [IpsMosmHeiHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHWEe cBeTa. lcronp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaensp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0T0 CBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPa)K€HHUs CBETOBOTO Jiydya OT yTJjia
naJICHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIIEHHS] CBETOBOIO Jyda OT yIJia
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

5. Omnpenenenrie POKYCHOrO PacCTOSIHUS U ONTHYECKOW CHJIbI COOMPAIOIIEH
JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna v miuanerapHas Mozeib atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX SIAEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTphl pa3IuYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HMccnepgoBaHue TpPEKOB: MU3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3MepeHue paiuoakTUBHOTO (pOHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOYJb TIPEAHA3HAYEH JI1 CUCTEMATU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAay4YHBIX METOJOB HMCCIEIOBaHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

-POSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUMCKOM
(u3nUecKol HayKH;

-IIEHHOCTHOE OTHOIIIEHHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

-TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJIEHHH OOIECTBEHHO3HAYMMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

-OCO3HAaHUE BAXXHOCTH MOPAJIBHO-ITUUYECKUX TMPHUHIMIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

-BOCIIPUSITUE ICTETHUUYECKUX KAdeCTB (PU3MUECKON HAayKH: €€ TapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

-OCO3HAaHUE I[EHHOCTH (PU3NYECKOW HAyKM KakK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

-pa3BUTHE HAYYHOW JH0003HATEIBHOCTH, HWHTEpPECa K HCCIEAOBATENbCKOM
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJIy4us:

-OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpas3a J>KU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

-c(hOpMUPOBAHHOCTDH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO IMIpaBa Ha OIIUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOr0 BOCIIUTAHUS:

-aKTUBHOE YYacTHE€ B PEIICHUWM MPAaKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3allM, ToOpojJia, Kpas) TEXHOJOTUYECKON U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIMUECKHUX
3HAHUM;

e -HHTEpEC K MPAKTUUYECKOMY U3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C (PU3HUKOI;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e -OpUEHTAlMsl Ha MpPUMEHEHHE (U3NYECKUX 3HAHWM JJi1 peuieHus 3a1ad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e -OCO3HaHUE IJIOOATLHOIO XapakTepa 3KOJOTMYECKUX MpoOJIeM U IMyTed HuX
peuieHus;

e 8) aganTanMu K M3MEHAIOLIUMCH YCJIOBHUSM COLHAJIBHON W NPHPOAHOH
cpeabl:

e -MOTPEOHOCTP BO B3aUMOJCHCTBUM IPU BBHINOJHEHUU UCCIEIOBAHUNA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e -TOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

e -MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hucie POPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e -OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEHN B o0nactu
bu3uKu;

e -[JJAHUPOBAHHE CBOEr0 pa3BUTUS B NPUOOPETEHUH HOBBIX (PU3MUYECKUX
3HAHUM;

e -CTPEMJICHHE aHAIU3UPOBATh U BBISIBISATH B3aMMOCBS3H MPUPO/bI, 0OIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e -OIICHKAa CBOUX JCHUCTBUHA C Y4YETOM BIMSHHUS Ha OKPYXKAIOIIYI CpENy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  pETYJSATHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK KiIacCU(PUKAIIUKA, OCHOBAHHMS JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE JalibHeWIIee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMHM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHOU YyuyeOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToB JIabOpaTOPHBIX
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
nuanora, 0OHapyKMBaTh pPa3uure U CXOJCTBO MO3ULINH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHIyalbHOW paOOThI TpPH PEUICHUH KOHKPETHOH (H3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsl KAUECTBEHHOTO Pe3ysbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpymnmon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU pErIeHUH (HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TNepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe HaBieHUE, IUIaBaHUE TeJ, IpEeBpallCHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uuclie (U3MYECKUE SBJICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBIEHUS M MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMoOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJIOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABMXKYILIErOoCsl Tejda OT BPEMEHU JBMXKCHHS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CHJIa TPEHHSI CKOJBKCHHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTH  TMpUMEpPHl  (HAXOOWUTh  WMHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN amnmapaT Kypca (U3MKH, COIMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JI€ATEJIBHOCTh  TIPYMNIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3MePhbl MOJIEKYJI, TEIUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsifl, FJICKTPUIECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsI, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0npPOBOHOCTD, KOHBEKIIHUS, H3JIy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIS Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIC SBJICHUS B IPUPOJE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, PO MAarHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYUHBI (TeMIlepaTypa, BHyTPEHHSSI SHEPTHS, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAsS BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKUM 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOIUTH (HOPMYIbI, CBSI3BIBAIOLIUE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLeHus 3a7aud, BbIOMpaTh 3aKOHbI W (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3aps0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMSI U YIEJIBHOIO COITPOTUBIICHHS BEIIECTBA MPOBOJAHKMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPEaJO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPBI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociae10BaTebHbBIM U MapajljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHnsi 6€30MacHOCTH MPpU OOpaIieHuu ¢ mprudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIHHBIX ~ MCTOYHUKOB  BBIACIATH WHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTEpHET, BianeTh MpUEMaMHu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSTeILHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUSA: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazniuuath SBJICHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbBIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBMKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nyYecKkue SBJICHHUS B MPUPOJIE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTpadUOJIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBONCTBa (IPU3HAKH) (PU3MYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYrOCTH, CUJIa TSHKECTH, YCKOPEHHE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrusi, TOJHAsg MEXaHWYecKas DdHEprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W EIUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3aluChIBaTh KpaTKOeE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUM WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
0o0Opy/OBaHUS, ONUCHIBATH XOJ  OMbBITAa W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MEpUTENBHOTO TPUOOpPA);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaKE€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuMM MaTeMaTU4ecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOIYYCHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuaigbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIM HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, pakKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOrO HCIOJIb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HWHpOpMaUU (PU3MUECKOTO COJCPKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpX aHMsl, CIPAaBOYHbIE MaTEepHaIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEPIKAHUA,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€ToM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA
bubmuorexa [JOK
1.1 dwusuka - HayKa o one 2
M3HEa - Hayka 0 Hpupol https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Htoro no pazneny 6
Pa3nes 2.1lepBoHauyanbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6mmoreka [IOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHE BEIIECTR https://m.edso00.ru/7f416194
59 JIBH>KeHWE M B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuoteka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO eIlecTna 2
TPeraTHyl OV BEICCTE https://m.edso00.ru/7f416194
Wroro no pazneny 5
Paznen 3./IBu:xeHue M B3aumMo/ieiicTBUe TeJl
3.1 MexaHUUeCKO€E OBUKEHUE 3 bubnnorexa [IOK

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
3.2 Huepuus, Macca, 110THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znea 4./laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMH, KHUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaeetite JuAKoCTH > https://m.eds00.ru/7£416194
bu6mmorexka [IOK
43 Atmocheprioe tapierie 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 5.PaGora u MOIIHOCTH. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hlpoctbie MeXaHHM3MbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
: M 4 1
>3 CXAIHCCa SHEpTIA https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1.TennoBble siBiaeHusI
. bu6mmoreka [IOK
1.1 CrpoeHnue u CBOICTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HH Ay KIS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1.Mexanuveckue siBJieHUsI
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHDBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3.2/1eKTpPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 9 bubnuorexa [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4.CBeToBbIE IBJIEHHSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3zgen 5.KBanrToBbIe iBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoetiie aTOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnen 6.11oBTOpHUTEIHHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThl

JlaTa
H3yYeHH
|

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka o npupoje. SBienus
pupobl. PU3ndecKue sSBICHUS

MexanndecKkue, TEIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

duznyeckue BEIUYUHEI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpPaTyphl MPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYuKa TeMIepaTyphl"

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOY.
EcrecTBeHHOHay4HBIN METO/ MO3HAHUS.
Onucanne GpU3NIECKUX SBICHUM C
MOMOIIBIO MOJIENICH

bubanoreka LIOK
https://m.edsoo.ru/ff09f7
2a

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NAJBbHOCTD NOJIETA IIapHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJIblIIe BHICOTA ITycKa'

Crpoenue BeniectBa. ONBITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff09fe
Oa



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK

8 JIBr>KeHHE YacTHI] BEIIECTBA https://m.edsoo.ru/ff0a01
3e
VYpok-uccnenoanue «OnbITHI 11O
9 HaAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
B3anMocBsa3p Mexay cBOKWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHbIX Bbu6moteka [JOK
11 COCTOSIHUSIX U KX aTOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a03
cTpoeHreM. OcoOEHHOCTH arperaTHbIX 78
COCTOSTHUM BOJBI
Mexannueckoe aBuxkeHue. PaBHoMepHoe bubmorexa HOK
12 ' https://m.edsoo.ru/ff0a05
Y HEpaBHOMEPHOE JBM)KEHUE 6
bubnuoreka [{OK
13 Ckopoctb. Enunnnsl ckopoctu https://m.edsoo.ru/ff0a07
9c
bu6nmorexa LIOK
14 Pacuer nyt 1 BpeMeHM IBU>)KEHUS https://m.edsoo.ru/ff0a0a
[}
WNuepuus. 3aKkoH UHEPIUH. bubmuoteka [IOK
15 B3aumopneincTBue Ten Kak NpuunuHa https://m.edsoo.ru/ff0a0c
M3MEHEHMSI CKOPOCTHU JABHKEHMS TeJl 10
[TnoTHOCTH BemecTBa. Pacuer macchl u bubmmorexa [TOK
16 ) https://m.edsoo.ru/ff0a0f
o0beMa Tesa 1o ero MIOTHOCTU o
17 JlabopaTtopHas pabota «OnpeneneHue

IUIOTHOCTH TBEPAOTO TENa»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

Permtenne 3agaud mo reme "I 1oTHOCTE

bubnunorexa LIOK

18 | https://m.edsoo.ru/ff0al2
BelIeCTBa
3c
Cuna xak XxapakTepuCTHKa
19 B3auMoieiicTBus Ten. Cuia ynpyrocrti.
3akoH ['yka
JlaboparopHas padora «/3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (edopMariim)
MIPYKUHBI OT IPHIOKCHHOHN CHITBI)
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHJION TSKECTH U Maccou bubnunoreka LIOK
22 tena. Bec Tena. Pemenue 3amad o teme https://m.edsoo.ru/ff0al7
"Cuina Tsxectu" 78
Cuna TsDKeCTH Ha JPYTHX TUTaHeTaxX bubmorexa [JOK
23 byt ' https://m.edsoo.ru/ff0al15
du3ndecKue XapaKTePUCTUKU TUTAHET 02
bu6anoreka LIOK
24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/ff0al8
cc
bub6anoreka LIOK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al7
78
CrnosxeHue IByX CWJI, HAallpaBJICHHBIX O bubmorexa I[JOK
26 . EIX ’ vp https://m.edsoo.ru/ff0ala
OJIHO¥ mpsiMoii. PaBHOAEHCTBYIOIIAS CHUTT 20
97 Pemenwue 3ana4 mo Teme
"PaBHoneiicTByrOMIast crt"
78 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bu6muoreka [IOK

TpeHue B npupojie U TEXHUKE

https://m.edsoo.ru/ff0alb



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

9c

JlaGopaTtopHas paborta «3ydeHue
3aBHCUMOCTH CHJIBI TPEHHUS CKOJIbKCHUS

bubnunoreka LIOK

29 https://m.edsoo.ru/ff0alc
OT CHJIbI IaBJICHUS U XapaKTepa 8
COTPUKACAIOIINXCS TTOBEPXHOCTEH» -

30 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIONIECH CUIIBI
Pemenne 3ama4d o remam: «Bec Tenay, but6mmoreka [IOK

31 «['paduueckoe n3odpakeHUe CUID», https://m.edsoo.ru/ff0ald
«Cunbly, «PaBHOEHCTBYOIIAS CHIT» e0
KonTponbHas padoTa no remam:

39 «MexaHn4uecKoe IBIKeHne», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CHUIbD»

bubnunoreka LIOK

JlaBnenue. CriocoObl yMEHbBILICHUS U

33 J—— https://m.edsoo.ru/ff0a20
yB A\ a6

bubnnorex K

JlaBrieHue ra3a. 3aBUCUMOCTD JJaBIICHUS Omrorexa LO

34 } https://m.edsoo.ru/ff0a23
raza ot o0bEma, TeMIepaTypbl =
[Tepenava naBiaeHus TBEPIABIMU TEIIAMH, Bubmorexa LIOK

35 https://m.edsoo.ru/ff0a25
JKUIKOCTSIMH U razaMu. 3akoH [lackas b0
JlaBjaeHUE B *KUAKOCTH M ras3e, BBI3BAHHOE Bubmorexa LIOK

36 CHCTBIEM CHILL THOKECTH https://m.edsoo.ru/ff0a27
8 18
Pemenne 3agau mo teme «JlaBinenue B Bubmorexa LIOK

37 https://m.edsoo.ru/ff0a28

JKMIKOCTH U rase. 3axkoH Ilackaisy»

26



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 CooOlmiarommecst CoCcyabl https://m.edsoo.ru/ff0a29
70
bubnunorexa LIOK
39 IM'uapaBnuueckuii mpecc https://m.edsoo.ru/ff0a31
36
40 Manomertpsl. I1opiiHeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl
CYILIECTBOBAHMS BO3IYIIIHONW 000JIOUKHI bubmorexa HOK
41 Y i https://m.edsoo.ru/ff0a2b
3emui. 3aBUCUMOCTh aTMOC(EPHOTO 5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI _
bubnuoreka [{OK
42 Bec Boznyxa. AtMocdepHoe 1aBieHue https://m.edsoo.ru/ff0a2b
5a
N3mepenne aTMOCHEpHOTO TaBIICHUS bubmorexa [JOK
43 P P ' https://m.edsoo.ru/ff0a2d
OmnsiT Toppuuennu 28
3aBUCHUMOCTBH aTMOC(EPHOTO JIABJICHHS OT bubmorexa [JOK
44 P https://m.edsoo.ru/ff0a2f
BBICOTHI HaJT YPOBHEM MODSI ol
bubanoreka LIOK
bapomerp-anepoun. Atmocdepnoe
45 P braepon Gep https://m.edsoo.ru/ff0a2f
JABJICHUE Ha Pa3]IMIHBIX BBICOTAX o4
46 Pemrenue 3amau mo reme "AtmochepHoe
napiieHue"
JleicTBUE KUIKOCTH U Ta3a Ha but6mmoreka [IOK
47 MIOTPY>KEHHOE B HUX TEN0. ApXUMEA0Ba https://m.edsoo.ru/ff0a32

culia

76



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

JlaboparopHas pabota «OnpeneneHue

bubnunoreka LIOK

48 BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIONIEH Ha https://m.edsoo.ru/ff0a33
TEJ0, IOTPYKEHHOE B )KUJIKOCTh fc
JlaboparopHast paboTta 1o Teme EuG OK
«HccnenoBanue 3aBUCMMOCTH Beca Tena B nosmorexa [
49 ) . https://m.edsoo.ru/ff0a35
BOZIe OT 00bEMa MOTPYKEHHOU B 14
KHUJKOCTb YaCTU TEJIa» o
bubnunorexa LIOK
50 [InaBanue Ten https://m.edsoo.ru/ff0a3a
96
JIaboparopHast pabota
51 "KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU U ONPE/ICIICHHC
e€ rpy3onoabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue bubnuoreka [{OK
52 cynoB. Bo3nyxormiaBanuey, «/laBienue https://m.edsoo.ru/ff0a36
TBEPABIX T, KUIAKOCTEH U Ta30B)» 54
bubanoreka LIOK
53 Mexanunueckasi pabota https://m.edsoo.ru/ff0a3f
82
bubnunorexa LIOK
54 MomuocTs. ETWHUIEI MOIITHOCTH https://m.edsoo.ru/ff0a3f
82
55 VYpok-uccnenoBanue "PacyéT MOIHOCTH,
pa3BUBaeMoO# MpU MOABEME 110 JecTHUIE"
56 [Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peruare
57 Kontponbras padota mo teme «/laBnenue



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

TBEPJBIX TEJN, KUJAKOCTEH U ra30By /
Bcepoccuiickast mpoBepouHas paboTa

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
TeMe «/laBieHne TBEPIBIX Tell,

but6mmoreka [IOK

58 . . https://m.edsoo.ru/ff0a4ff
KUJKOCTEH U Ta30By / Beepoccuiickas o
poBepoyHas pabora -
Peruaru B TexHuke, OBITY U IPUPO/IE. bu6muoreka [IOK
59 JlaboparopHas pabdora «MccnenoBanue 0.5 https://m.edsoo.ru/ff0a47
YCJIOBHI paBHOBECHS pblyara 8e
bubnunoreka LIOK
Pemenue 3anau mo teme «Y cioBus
60 https://m.edsoo.ru/ff0a48
paBHOBECHSI phluara 26
Koaddurment mosnesnoro neicTpust
Mexanusma. Jlaboparopnas pabora
61 . 0.5
«M3mepenue KIIJI HaknOHHOM
TIJIOCKOCTHY
Pemenue 3ama4d no teme "Pabora, Bubmiorexa OK
62 | https://m.edsoo.ru/ff0a4c
MotHocTh, KIIJI
48
Mexannyeckas sHeprus. Kunernueckas u bubmorexa [JOK
63 ] https://m.edsoo.ru/ff0a42
MOTEHIMATIbHAS YHEPTUS 52
3aKOH COXpaHEHHSI MEXaHUYECKON bubmorexa [JOK
64 https://m.edsoo.ru/ff0a43
SHEPTUU
60
YPOK-3KCIIEpUMEHT MO TEME
65 "DKCIepUMEHTAIBHOE OIPENEICHHE 1

W3MEHEHMS KHMHETHYECKOM U
MOTEeHIIAIbHON OHCPIUU 1npu



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

CKATBHIBAHWUU TEJIA 10 HAKJIOHHOU
IJI0CKOCTH"

KonrtponsHas padora o teme «Pabora u

66 1

MOILHOCTb. DHEPIUs»
. but6mmoreka [IOK

PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 " " 1 https://m.edsoo.ru/ff0ade
TeMe "MexaHnuecKkoe JIBUKEHUE o6

68 PesepBHbIit ypok. PaGoTa ¢ TekcTamu mo 1
teme "Pabota. MomiHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrpoabusl | IIpakTuyeckn | H3YYEHH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThlI e padoThl A
pecypchbl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO- bubnuorexa [JOK
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 https://m.edsoo.ru/ff0a52
IIOATBEPKICHUS 56
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, JKUAKOTO U bubmorexa HOK
3 ’ . 1 https://m.edsoo.ru/ff0a54
ra3o00pa3HOro COCTOSIHUI BEIleCTBa 06
OOBbsicHeHHEe CBOMCTB TBEPIOTO, JKUIKOTO
4 Y Ta3000pa3HOr0 COCTOSIHUN BeIlleCcTBa Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KHHETHUYECKOW TeOpHUHU
bu6nuorexa [IOK
5 Kpucrannmueckue u amopdusbie Tena 1 https://m.edsoo.ru/ff0a58
00
bubanoreka LIOK
CMaunBaHue U KallUJUISIPHOCTb.
6 1 https://m.edsoo.ru/ff0a55
[ToBepXHOCTHOE HaTsIKEHUE 30
bu6anoreka LIOK
7 TemoBoe paciimpeHue u cxxatue 1 https://m.edsoo.ru/ff0a5a
26
3 Temmepatypa. CBsi3b TEMIIEpaTypHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKCHUS YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c
60

bubnunoreka LIOK

10 Buapl Teronepenaun https://m.edsoo.ru/ff0a64
12
VYpoxk-koHdepenius "IIpakTuaeckoe
P dep P . but6mmoreka [IOK
HCIIOIB30BaHUE TEIIOBLIX CBOWMCTB
11 https://m.edsoo.ru/ff0a65
BEIIECTB U MAaTEPHUAJIOB B IEIIAX <0
sHeprocOepexeHus" o
bubnunoreka LIOK
KomnuectBo Temnorel. Y aenpHas
12 https://m.edsoo.ru/ff0a69
TEILUIOEMKOCTD
76
bubnuoreka [{OK
YpaBHEHHE TEIIOBOTO OanaHca.
13 https://m.edsoo.ru/ff0a70
TennooOMeH U TETIOBOE paBHOBECHE a8
JlaGopaTopHas pabora "VccienoBanue bubmmoreka [JOK
14 SIBJICHHS TETUIOOOMEHA MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a
XOJIOAHOW U ropsiueit Boabl" 98
Pacuer xonuuyecTBa TEIIOTHI,
15 He00XOIMMOT0 JIJIsl HATPEeBaHUS Tela U
BBIJIETIIEMOTO UM TIPH OXJIAXKICHUU
bubanoreka LIOK
JlaboparopHas pabora "Omnpenenenue
16 P Up P P " https://m.edsoo.ru/ff0aéb
YIEeTHHOM TEIIIOEMKOCTH BEIIESCTBA b0
DHeprus TomIuBa. Y IejbHas TeraoTa Brbmorexa LIOK
17 ' https://m.edsoo.ru/ff0a7b
CTOpaHus
5a
18 [InaBnenue u oTBEpIeBaHNE bu6nunorexa LIOK

KpUCTATNIMYCCKUX TECII. y)IeJ'H)HaH TCIIJIOTAa

https://m.edsoo.ru/ff0a71



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

IIJIaBJICHUA

d2

JlabopaTtopHas pabora "OnpeneneHue

bubnunorexa LIOK

19 . " https://m.edsoo.ru/ff0a72
yAETBHOM TEIUIOTHI IJIaBJICHUS JIb/1a fo
[TapooOpa3zoBanue u KOHICHCALIUS bubmorexa [IOK
20 poodp ‘ https://m.edsoo.ru/ff0a74
Ucnapenue
Oc
Kuneunue. Y aensHas Temiora
napooOpa3oBaHus M KOHJCHCAINH bubmorexa HOK
21 ] https://m.edsoo.ru/ff0a78
3aBUCHUMOCTh TEMIICPATypPhl KUTICHHUS OT 6
aTMoc(hepHOro JaBJICHUS -
Brnaxnocts Bo3ayxa. Jlaboparopuas bubnuorexa [IOK
22 pabota "OnpeneneHre OTHOCUTEIBHON https://m.edsoo.ru/ff0a76
BJIQJKHOCTH BO3/1yXa" 28
93 Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMIIBT PaOOTHI TETUTOBBIX
24 neurareneid. [lapoBast TypOuHa.
JIBurareib BHYTPEHHETO CTOpaHUs
bub6anoreka LIOK
KIIJ] TenoBoro nBurarens. TemioBbie
25 A N https://m.edsoo.ru/ff0a7c
JIBUTATENH U 3alUTa OKPYKAIOIIEH CpeIb 7¢
26 3aKOH COXpaHEHMS U MTPEBPALLICHUS
SHEPTUH B TEILIOBBIX MPOIIECCax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO bubnuotexa [JOK
27 teme "TeroBble siBiieHus. 3mMeHeHue https://m.edsoo.ru/ff0a83
arperaTHeIX COCTOSIHMM BenecTna" 2
28 KonrtponsHas padora no reme "Tennosbie bubmuoreka [IOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

siBiieHus. MI3MeHeHue arperaTubix
COCTOSHUH BerecTna"

https://m.edsoo.ru/ff0a86
ae

Dnekrpuzanus Ten. [[Ba pona

29
AIEKTPUUECKUX 3aPsI0B
30 Ypoxk-uccienopanue "DiaeKTpuszanus Tel
UHIYKIMEW U IPU CONPUKOCHOBEHUH"
. but6mmoreka [IOK
B3auMozeiicTBre 3apssKeHHBIX Tell. 3aKOH
31 https://m.edsoo.ru/ff0a87
Kynona
e4
DJekTpuyeckoe noje. HanpsskeHHOCTh bubnnorexa [IOK
32 ANeKTpUYecKoro noiist. [TpuHiun https://m.edsoo.ru/ff0a8a
CYIEPIO3UIINH IEKTPUUECKUX OJIeH Oa
33 Hocutenu snektpuyueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma
bubnunoreka LIOK
[TpoBOTHHMKY U AWDIICKTPUKHU. 3aKOH
34 https://m.edsoo.ru/ff0a8e
COXpaHEHUs IJICKTPUICCKOTO 3apsiaa 6
Pemrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmorexa [JOK
35 https://m.edsoo.ru/ff0a90
AIEKTPUUECKUX 3apsI0B o
DNEKTPUYECKUN TOK, YCIOBUS €r0 bubmuoreka [JOK
36 cyuiecTBoBanus. VicTtounuku https://m.edsoo.ru/ff0a95
JJIEKTPUUYECKOTO TOKA a4
bubnunorexa LIOK
37 JIeficTBUS SIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96
b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO IT0JIA Ha ITPOBOJAHUKH U



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

IUAJIEKTpUKN"

DJIEKTPUYECKUI TOK B METaJlIax,

bubnunorexa LIOK

39 https://m.edsoo.ru/ff0a98

KHUJKOCTSAX U razax
38

40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabora bubmmoreka [JOK

41 "U3mepeHue u peryJaupoBaHue CHUITBI 0.5 https://m.edsoo.ru/ff0a8b
TOKA" d6
DnekTpruyeckoe HanpspkeHue. BonbTmerp. bubmmoreka [JOK

42 JlaGopaTopHas pabora "M3mepeHue u 0.5 https://m.edsoo.ru/ff0a9e
peryiaupoBaHue HanpsHKeHus " 14
ConpoTHuBieHre MPOBOAHUKA. Y IEIbHOE bubmorexa HOK

43 ) https://m.edsoo.ru/ff0aa7
COIPOTHBIICHUE BEIIECTBA 38
JlaboparopHast paboTa "3aBHCHMOCTH
ANMEKTPUIECKOTO CONIPOTHBIICHHUS bubmorexa [JOK

44 1 https://m.edsoo.ru/ff0aa7
MTPOBOIHHKA OT €T0 JITMHBI, TUTOIIA TN 33
MIONIEPEYHOr0 CEUYEHUs U Marepuana” _

bub6anoreka LIOK

3aBUCHUMOCTh CHJIBI TOKA OT HAIPSKEHHUS.

45 https://m.edsoo.ru/ff0aa4
3akoH OMa Il yyacTKa Lenu 4a
JlabopaTtopHas pabota "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubmorexa HOK

46 > AV 1 https://m.edsoo.ru/ff0aa0
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U 4e
HaMpsDKEHUS Ha pe3ucTope” o

47 [TocnenoBarenbHOE M ApATIICIHHOE

COCAUHCHU IMTPOBOAHUKOB



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

JIaboparopHas padora "IIpoBepka
[paBUJIa CJIOKEHHSI HAPSDKSHUN TIPH

bubnunorexa LIOK

48 https://m.edsoo.ru/ff0aaa
MOCJIeI0BATEIHLHOM COETUHEHUH JIBYX 58
pe3uctopon” o
JlaboparopHas padora "IIpoBepka bu6muoreka [IOK

49 MpaBuJjIa JJIs CUJIBI TOKA MPU https://m.edsoo.ru/ff0aad
napajyuieIbHOM COeAMHEHUU PE3UCTOPOB" le
Pemrenue 3a1au Ha mpuMEHEHUE 3aKOHA bu6muoreka [IOK

50 Oma 11 pa3InyHOTO COCTUHECHHUS https://m.edsoo.ru/ffOaaf
[POBOIHUKOB 8a

bubnunoreka LIOK

PaGoTta u MOITHOCTH AIIEKTPUUECKOTO

51 https://m.edsoo.ru/ff0abl
Toka. 3akoH Jlxoyinsa-Jlenua 24
JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK

52 paboTHI U MOLTHOCTH AJIEKTPHUECKOTO https://m.edsoo.ru/ff0ab3
ToKa" e0
DJeKTpuYecKue ey U NoTpeOuTenu bubmuoreka [JOK

53 ANEKTPUUYECKON SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab6
Kopotkoe 3ambikanne 60

54 [TocTosiHHBIE MAaTHUTHI, UX
B3aMMO/ICHCTBUE
VYpok-uccrnenosanue "M3yduenue nonei bubmorexa [JOK

55 P " o https://m.edsoo.ru/ff0ac3
MMOCTOSTHHBIX MarHUTOB 0
MarnsuTtHoe 1moie. MarHuTHOE 1moJie bubnunorexa LIOK

56 3eMJiIH ¥ €T0 3HaYCHHE IS )KU3HU Ha https://m.edsoo.ru/ff0acO
3emie ba

57 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO bu6muoreka [IOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

TeMe "DIEeKTPUUECKUE 3apsAbl.
3apshKeHHbBIE Tella U UX B3aUMOJICHCTBUSL.
[TocTosHHBIN 2JIEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0abd
2c

Konrponsnas padora o reme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE

but6mmoreka [IOK

58 Tena ¥ uX B3auMozeincTBus. [locTosHHBIN https://m.edsoo.ru/ffOabe
anekTpudeckuid Tok" / Beepoccuniickas a8
IpoBepoyHasi pabora
PesepBHblil ypok. Pabora ¢ Tekcramu 1o bu6nuoreka [JOK
59 TeMe "TIOCTOSIHHBIN JIEKTPUISCKUN TOK" / https://m.edsoo.ru/ff0acd
Bcepoccuiickas mpoBepouHas paboTa c6
OmneIT OpcTena. MarauTHoe noje bu6nuoreka [JOK
60 ANEKTPUYECKOTO TOKa MarHuTHOE IoJIe https://m.edsoo.ru/ff0acl
KaTYIIKH C TOKOM d2
[TpuMeHeHne HIIeKTPOMarHuTOB B
bubmuorexa [IOK
TexHuke. JJaboparopnas pabora
61 " . 0.5 https://m.edsoo.ru/ff0ac7
W3ydenue neiicTBrs MArHUTHOTO TTOJIS 42
Ha IIPOBOJIHUK C TOKOM" o
DJNEeKTPOIBUTATENb TOCTOSTHHOTO TOKA
Hcnonp30BaHue IIEKTPOABUTATEICH B
. bu6nuorexa [IOK
TEXHUYECKHUX YCTPOUCTBAX U Ha
62 https://m.edsoo.ru/ff0ac8
Tpancnopte. JlaboparopHas pabota 6c
"KoHcTpyupoBaHue U U3y4eHue paboTsl o
JNEKTpOABUraTENs"
OnbiTel Papazes. 3aKOH
63 AJIEKTPOMArHUTHON HHAYKIHU. [IpaBuito
Jlenua
64 OnekrporerepaTop. CrocoOsl MOTydeHUS



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

WIEKTPUYECKON IHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX
UCTOYHUKAX dHEPIrUuu

[ToaroroBka K KOHTPOJILHOU paboTE MO

65 Teme "DIeKTPUUECKHE U MarHUTHBIE 1
ABJICHNA"
bubnunorexa LIOK
KontponbHas pabora no reme
66 " " 1 https://m.edsoo.ru/ff0ach
ONEKTPUYECKHE U MAarHUTHBIC SBJICHUS 14
. bubmnoreka IIOK
PesepHblil ypok. Pabora ¢ TekcTamu 1o
67 | " 1 https://m.edsoo.ru/ff0acc
TeMe "TernoBbIe SIBICHUS 5e
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHeie sBICHUS"
BIIEE KOJIMYECTBO YACOB II
OBl O CTBO YACOB I1O 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoubnbl | IIpakrnyeckn | H3y4Y€HH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThlI A
pecypchbl
1 Mexanunyeckoe aBuxeHue. MarepuanpHas 1
TOYKA
bubmuorexa [JOK
Cucrema orcyera. OTHOCUTEIBHOCTh
2 1 https://m.edsoo.ru/ff0ad4
MEXaHHYECKOTO JIBIKEHUS 24
bubmuorexa [JOK
3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 1 https://m.edsoo.ru/ff0adl
9a
HepaBHoMepHOE psiMOTHHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh
. bu6nuorexa [IOK
[IpssMonMHENHOE paBHOYCKOPEHHOE
5 1 https://m.edsoo.ru/ff0ad8
JIBH>KEHUE. Y CKOpEHUE 44
CkopocTh IpSIMOJIMHEHNHOTO
6 paBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOpPOCTH
JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
7 YCKOPEHHUSI TeJa MPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb
NBIDKECHUH 110 HAKJIOHHOU IIOCKOCTH" 18
CBoOomuoe nmagenne tei. OneiTe! [ annnes 1
PaBHOMEpHOE BIKEHUE TIO OKPYKHOCTH. 1 bubnmnorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

[lepuon u yacrota oOpamenus. JIuneitnas
U YIJIOBasi CKOPOCTH

https://m.edsoo.ru/ffO0ael
76

10 LenTpocTpeMUTenbHOE YCKOPEHUE
bu6nmoreka [IOK
11 IIepsb1it 3ak0oH HproToHa. Bexktop cuiibl https://m.edsoo.ru/ff0ae6
12
. bu6nmoreka [IOK
B H )
12 ropout iaKOH pIOTORA https://m.edsoo.ru/ff0ae7
PaBHOpelicTBYrOIIAs crita 24
. bubnuoreka [{OK
T H .C
13 PETHIL 3AKOM TIHIOTOHA. L yIEpHosHiA https://m.edsoo.ru/ff0ae9
cui
82
Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bubmorexa HOK
14 A P https://m.edsoo.ru/ff0aeb
Hrrotona
6c
bubnunoreka LIOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca
2
16 Pemenue 3amaq mo teme «Cuna
YIOPYTOCTH
bu6nmorexa LIOK
Jlab 0 (0]
17 abOpaTopHas paboTa «IHpelciIerHe https://m.edsoo.ru/ffO0aee
KECTKOCTHU TIPYKHHBD) 28
bu6nmorexa LIOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
but6mmorexa [IOK
19 Pemenue 3amau mo teme «Cuiia TpeHUS» https://m.edsoo.ru/ffOafa2

6



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

JlaboparopHas pabdora "Onpenenenue

bubnunoreka LIOK

20 " https://m.edsoo.ru/ff0af8b
KO3 pHUIMEHTa TPEHUS CKOIBKEHUS .
b K K
Pemrenue 3agad mo teMe "3aKOHBI nbmmorexa 110
21 " https://m.edsoo.ru/ff0afb8
Herorona. Cuna ynpyroctu. Cuna TpeHus .
Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6muoreka [IOK
22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af04
najaeHus 4
VYpox-koupepenuus "JIBrkeHue Ten
23 BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna TsDKECTH U bubmorexa IOK
24 AKOH BCEMIDHONO TLOTeHIA" https://m.edsoo.ru/ff0af5f
p 8
[IepBas kocMu4ecKas CKOPOCTb. bubmorexa LOK
25 HeBeCOMOCTE 1 Heher VAL https://m.edsoo.ru/ff0af33
perpy c
PaBHOBeCue MarepuanbHOW TOUKH. Eubs OK
AbcomotHO TBEPIOE Teno. PaBHOBecue nosmorexa [
26 . . N https://m.edsoo.ru/ffOafe3
TBEPOTO TeJla C 3aKPETUIEHHOW OCBIO 5
BpauieHuss. MomeHT cuiibl. LieHTp TsxecTn B
PaBHOBeCHE MaTrepuanbHOW TOUYKH.
97 AbcoimoTHO TBEPIOE Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpaiieHus. MoMeHT cuiibl. LleHTp TskecTH
Pemenne 3ama4 o teme "MOMEHT CHIIBL. Bubmorexa IOK
28 https://m.edsoo.ru/ff0b02

entp TsixecTn"

b4



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJILHOU paboTeE MO

bubnunoreka LIOK

29 TeMe "MexaHnuecKkoe IBUKEHUE. https://m.edsoo.ru/ff0b04
BsaumogeiictBue Ten" 08
Konrponsnas pabora no reme bubnuorexa LIOK
30 "MexaHN4ecKOe JBMKEHUE. https://m.edsoo.ru/ffOb06
BsaumogeiictBue Ten" ec
Nmnynec Tena. Umnynbe cuiibl. 3aKoH bubnuorexa LIOK
31 COXpAaHEHUS UMITYJIbCA. Y IPYroe u https://m.edsoo.ru/ff0b07
HEYIPYroe B3auMOJIEHCTBIE fa
Pemenue 3amau nmo treme "3akoH Bubmiorexa HOK
32 " https://m.edsoo.ru/ff0b09
COXpPaHEHHUS UMITYJIbCa 6c
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmuoreka [{OK
34 Mexanunueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ff0b0a
84
PaGora cuinbl TsKECTH, CUITBI OCTH U bubmorexa I[JOK
35 ’ yupyr https://m.edsoo.ru/ff0b0d
CWJIBI TPEHUS
b8
JlabopaTtopHas pabora «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PAaBHOMEPHOM
JBUKEHHUH TeJNa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cas13b HEpruu U padoTsl. [loTeHanbpHas
SHEpPTHUs
Kunernueckas sneprus. Teopema o bubmorexa [TOK
38 prii. 2€op https://m.edso0.ru/ffObOc

KUHETHYECKOM SHEPTUn

32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39

3aKkoH COXPAHCHUA SHCPIrUHU B MCXAaHHUKE

JlaGoparopHas padota «l3yuenue 3akoHa

bubnunoreka LIOK

40 https://m.edsoo.ru/ff0b12

COXPaHEHMs SHEPTUN» fo
but6mmoreka [IOK

KonebarenbHoe 1BUXKEHUE U €ro

41 https://m.edsoo.ru/ff0b18
XapaKTePUCTUKH

58

3aryxatomue Konebanus. BeiHy)/1eHHbIC bubmmorexa [IOK

42 ' https://m.edsoo.ru/ff0b20
KoseOaHus. Pezonanc 0

43 MareMaTtuyeckuil U npy>KUHHBINA
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh bubnuorexa [JOK

44 nepuoja KojaebaHui oT KECTKOCTH https://m.edsoo.ru/ff0b19
IPY>KUHBI U MAaCChl Tpy3a» 7a

45 [IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHHUIX
JIaGoparopHas pabota «Omnpenenenue bubnuoreka [JOK

46 4acTOTHI U IIepro/ia KojaeOaHui https://m.edsoo.ru/ffObla
NPYKUHHOI'O MasATHHUKA» €Cc
JIaGopartopHas pabota «IIpoBepka
He3aBII)/ICI/II\IZOCTI/IpHepI/IOI[a Ifoneé)aHHﬁ bubmmorexa [IOK

47 https://m.edsoo.ru/ff0b19
rpy3a, HOJBEIIEHHOTO K HUTH, OT MacChl 7a
rpy3a» o
Mexanudeckue BoIHbI. CBOWMCTBA but6mmorekxa [IOK

48 MeXaHU4YeCKUX BOJH. [IpononbHbIe U https://m.edsoo.ru/ffOb21
TONEPEYHBIE BOJHBI fe

49 VYpoxk-koHpepenuus "MexaHuueckue



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue

50
3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC
bubnunoreka LIOK
VYpok-koHpepenius "YIbTpa3sByK U
53 P dep P y1<" https://m.edsoo.ru/ff0b23
nH(pPa3BYK B IPUPOJIC U TEXHUKE ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO bubnnorexa [JOK
54 TeMe "3aKOHBI COXPAHCHHUS. https://m.edsoo.ru/ff0b25
p
Mexanunueckue KoneGaHus ¥ BOJTHBI" fo
Kontponbhas pabota mo teme "3akoHbl
55 coxpaHeHUs. MexaHn4ecKue KoJieOanus u
BOJIHBI"
bubanoreka LIOK
DIeKTpOMarHuTHOE MOJIe.
56 https://m.edsoo.ru/ff0b2a
DNEeKTPOMarHUTHHIE BOJHBI be
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
Ypok-kouhepennus "llkana
bubanoreka LIOK
ANEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue
58 N https://m.edsoo.ru/ffOb2fe
ANEKTPOMArHUTHBIX BOJIH JJIS COTOBOM 6
cBs3u" B
VYpok-uccnenosanue "M3ydeHue cBONCTB bubnmnoreka [JOK
59 9JIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO https://m.edsoo.ru/ffOb2c

MOOMIIBHOTO TenedoHa"

6C



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

Pemenue 3ama4d Ha OIpeCaACIICHNUC YaCTOThL

00 U JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI
DneKTpoMarHuTHasi Ipupo/ia CBeTa. bu6muoreka [IOK
61 Ckopoctb cBeTa. BonHoBbIE CBOliCTBA https://m.edsoo.ru/ffOb31
CcBETa do
Ucrounuku cBera. [IpsimonuneitHoe bu6muoreka [IOK
62 pacrpocTpaHeHHe CBETa. 3aTMEHHUS https://m.edsoo.ru/ffOb36
Connua u Jlynst 58
3aKOoH OTpa)k€HUsI CBETa. 3epKaa. bu6mmoreka IIOK
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA https://m.edsoo.ru/ff0b38
OTpaKEHUs CBETA c4
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubmorexa LOK
64 https://m.edsoo.ru/ffOb3a
cBeTa ea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmuoreka [IOK
65 Hcnonbs30BaHKe MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX S¢C
JlaboparopHas pabdota "HccnenoBanue
66 3aBHCHMOCTH YTJia IPeJIOMICHUS
CBETOBOTO JIy4a OT yrJia maJIieHus Ha
rpanuue "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBOJIbI, OITUKOBOJIOKOHHAS CBS3b"
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA
7 KIIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI OCBOCHUS OCHOBHOM
emoro 0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJabT
ara
11 KCIMOJIb30BATh U3YYEHHBIE TOHATHS
19 pasznuyaTh SBJICHUS IO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBICHUE
pacrmo3HaBaTh  NPOSIBJICHHE  M3YYCHHBIX  (U3UYECKUX  SIBICHUNA B
13 OKpY)Ka[oIlIeM MHpE, B TOM 4Hcle (U3HUECKUE SBICHUS B MPUPOJE, MPHU
' 3TOM TIEPEeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN) QUBHUECKUX SBICHHI
OMMCHIBATh U3YYEHHBbIE CBOWCTBA Tel M (U3MUYECKUE SBICHUS, UCTIOIB3YS
(bu3UYeCKre BEIMYUHBI, TIPU OMHCAHUH MPaBUIILHO TPAKTOBATh (DU3NUECKUIA
14 CMBICJ UCTOJIb3YEMbIX BEIHUYWH, UX 0003HAUYEHUS U €TUHUIIBI (PU3UUIECKHIX
' BEJIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTHh TpaQUKd HU3YYEHHBIX
3aBUCUMOCTEHN (PU3UYECKUX BEITMYUH
XapakTepU30BaTh CBOWCTBA TeJ, (UBUYECKHUE SBICHUS ¢ TIPOIECCHI,
1.5 WCIONB3Yysl  M3YYEHHBbIE 3aKOHBI, TMpPU H3TOM JaBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MAaTEMATUUYECKOE BBIPAKECHHE
OOBACHATH (PU3NUECKUE SIBJICHUS, MMPOIIECCHI M CBOWCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
1.6 MPUIUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 | — 2 JTOTHYECKUX
maroB ¢ omopoil Ha 1 — 2 W3YYEHHBIX CBOMCTBa (PU3UYECKHUX SIBICHUM,
(hU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH
17 pemarb pacyéTHble 3a7ayd B 1 — 2 JACUCTBUS, HMCIOJB3YS 3aKOHBI M

(dbopMyIbl, CcBsI3pIBarONIME (DU3MYECKHE BETUYHMHBI: HAa OCHOBE aHajm3a




YCI0BUA 3aJadr 3allMCbIBaTh KPATKOE YCJIOBUC, IMOJACTaBJIATH (1)I/ISI/I‘I€CKI/IC
BCJIIMYHMHBI B q)OpMy.TIBI n TpOBOAUTH paC‘IéTH, HaxXOJUThb CIIPABOYHBIC
JaHHBIC, HCO6XOI[I/IMBIC IJI1 p€IICHUA 3aaa4d, OUCHHUBATh PCAIMCTHYHOCTDH

MOJIy9eHHOU (PU3NIECKON BETHUNHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pEIIUTh MpPU  [OMOIIU
(bu3MYeCKUX METOJIOB, B ONMCAHUU MCCIEIOBAaHUS BBIICIATH MpPOBEpsieMOe
IIPENIIONIOKEHNE (TUIOTE3Y), pa3inuyaTh U UHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3yNbTaT, HAXOAWUTh OIIMOKM B XOJE OIBITA, JAeJaThb BBIBOABI IO €ro

pe3ysibTaTam

1.9

MIPOBOJIMTH OIBITHI 1O HAOTIOACHHIO (DU3HUSCKUX SBICHUH WM (PH3UICCKIX
CBOMCTB Ten: (hOpMyNIHpOBaTh IMPOBEPSEMBbIE MPEIOIOKEHUS, COOUPAThH
YCTAaHOBKY M3 MPEJIOKEHHOT0 00OpYJIOBaHUs, 3alMCHIBATh XOJ OMbITA U

(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATH IPSIMbIE HW3MEPEHHS C HCIOJIb30BaHUEM aHAJIOTOBBIX W
IU(POBBIX TPUOOPOB, 3aNMUCHIBATh IOKAa3aHUS MNPUOOPOB € yU&€TOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

111

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT
APYrol C HWCHOJB30BAHMEM INPSAMBIX H3MEPEHUH, Yy4acTBOBaTb B
IUTAHUPOBAHUM Y4E€OHOT'O MCCIeI0BaHUs, COOMpPaTh YCTAHOBKY U BBIMOIHATH
U3MEpeHus, cleaysl NPeUIOKEHHOMY IIIaHy, (UKCUpPOBAaTh pPE3yJbTaThl
MOJTy4YEHHOM 3aBHCUMOCTH (PU3MUECKUX BEJIWYMH B BHUJE NPEATOKEHHBIX

Ta6J'II/IH u Fpa(i)I/IKOB, JACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

IMpOBOAWUTL KOCBCHHBIC  HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIMYHH, ceays
HpeﬂHOH(eHHOﬁ HHCTPYKIIMU: IIPpU BbIIIOJIHCHHUU I/I3MepeHHI>'I CO6I/IpaTB
OKCINCPUMCHTAJIBHYIO YCTAHOBKY U  BBIYUCIIATH 3HAUYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[8.TB [mpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C Ha60paTOpHBIM

o0opyaoBaHHEM

1.14

yKa3blBaTh MPUHIMIMBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOUCTB,
XapakTepu3oBaTh  NPUHLMIBI  JEHCTBMS  M3YYEHHBIX HOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C NMOMOIIBIO MX OMNHUCAHUS, HUCIIONb3YS 3HAHUSA O
CBOMCTBaX (pU3MUECKUX SABICHUA U HEOOXOAMMBbIE (PU3HUECKUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH IPUMEPHI (HAXOAUTh UH(OPMALIHIO O TPUMEPaX ) MPAKTUIECKOTO

HUCIIOJIb30BaHUA (I)I/I3I/I‘-IGCKI/IX 3HAaHUU B HOBCCHHGBHOﬁ KHU3HU  JJIA




obecrieueHrs 0€30MaCHOCTH TIPH OOPAIICHUH ¢ MPUOOPAMU U TEXHUICCKUMHU
YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbSI U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOIICH cpesie

OCYILIECTBISITh OTOOP HCTOYHUKOB HHGopManuu B ceTd HMHTepHeT B

COOTBCTCTBHUU C 3aJaHHBIM IMOHMCKOBBLIM 3aIlpOCOM, Ha OCHOBC HMCIOIIUXCH

1.16 3HaHUM W MNOYTEM CPaBHEHUS PA3JIMYHBIX MCTOYHHUKOB  BBIACIATH
uH(pOpMaIIHIO, KOTOpas SBISIETCS MPOTUBOPCUYMBON WM MOMKET OBIThH
HEJIOCTOBEPHOM
WCIIOJIb30BaTh TNPU BBHINOJHEHUHM YYEOHBIX 33JaHUN HAYYHOIOMYJISPHYIO

117 TUTepaTypy (QU3HUECKOTO COJACPIKAHMS, CIPABOYHBIE MAaTEPHAIBI, PECYPCHI

' cetu HMuTepHer, Bnaaerb NpuéMaMU  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBanus HH(OOPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO
co37aBaTh COOCTBEHHBIE KPAaTKHWE NMUCHMEHHBIE M YCTHBIE COOOIECHMS Ha
OCHOBE 2 — 3 MCTOYHHUKOB MH(pOpMAIUHN (HU3UUYECKOTO COJIEPKaHUsA, B TOM

118 YHUCIe MyOJIMYHO JIeJaTh KpaTKUe COOOIICHUSI O pe3yJibTaTax MPOEKTOB MIIH

' y4eOHBIX HMCCIEOBAHUN, MPHU 3TOM TPAMOTHO HCIOJIb30BATh H3yYEHHBIN
MOHATHMHBIA anmapaT Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
Mpe3eHTalue
MpU BBHIMOJHEHUH YYE€OHBIX MPOEKTOB M KCCIEAOBAaHUN pacmlpenensiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUM C TIOCTABJICHHBIMHU 3aJadyaMH,

1.19 CIeIUTh 3a BBINOJHEHUEM IUIaHa JIEWCTBHM, aJe€KBaTHO OLEHUBATH
COOCTBEHHBIM  BKJIAJL B  JIEATETBHOCTh  TPYIIbBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEWCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX

8 KIIACC
Kon
nposeps .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJibT
ara

11 WCMOJIb30BATh MOHATHS

12 pasznuyaTh SBICHUS IO OMHMCAHUIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE

' OTIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NIECKOE SIBICHUE

1.3 pacmo3HaBaTh  NPOSBICHHE  HM3YYEHHBIX  (U3MYECKHX  SBICHUH B




OKpY)XalollleM MHpe, B TOM 4Hclie (pu3udeckue SBICHHUS B MPUPOAE, MPHU
3TOM TIEPEBOJUTH MPAKTUYECKYH 3aJadyy B Y4eOHYI0, BBIACIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PUINUECKUX SBICHUI

1.4

OIMCHIBATh M3YyYEHHbIC CBOWCTBA Tl U (U3NYECKUE SBICHMS, UCHOJb3Ys
¢u3nvecKre BeIMUNHBI, IPU ONUCAHUHU MPABUIBHO TPAKTOBATh (PH3UUECKUI
CMBIC]I HCIOJIb3YyEeMBbIX BEJIMYMH, O003HAUYEHUS M €AMHUIBl (U3NYECKUX
BEIMYUH, HAXOJUTh (OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PUIUUYECKYIO
BEIMYMHY C JIPYTMMU BEJIWYMHAMH, CTPOUTh TIpaUKH H3Y4YEHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINIUH

1.5

XapaKTepu30BaTh CBOWCTBA TeN, (DU3UYECKHE SBJICHUS W MPOIECCHI,
HCIOJIb3Ysl  M3YyYEHHBIE  3aKOHbI, NPH OTOM  JaBaTb  CJIOBECHYIO

(hOpMYIIMPOBKY 3aKOHA U 3aIUCHIBATh €T0 MATEMATHIECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TElI, B TOM YHCIC H B
KOHTEKCTE CUTYyalluld MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
MIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | — 2 JIOTHYECKUX
IaroB ¢ momMomp0 1 — 2 U3y4eHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUM,

(1)I/I3I/I‘-ICCKI/IX 3aKOHA WJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIe 3ama4d B 2 — 3 JEHCTBHS, HCIONB3Ys 3aKOHBI WU
dbopMmynbl, cBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajIM3a
YCIOBHs 3aJa4M 3alUCbIBATh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI1 pelleHus 3ajJauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXonuMble JUIsi €€ pelieHHsl, MNPOBOJUTh pacu€Thl M CpPAaBHUBATH

IOJIYYCHHOC 3HAUYCHUC (I)PI?»PI‘IGCKOI’I BCIIMYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

pacrio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINTb IIpU I[MOMOIIU
(1)H31/I‘-I€CKI/IX MCTOOAOB, HCIIOJIB3Yyd ONHCAHUC HUCCICAOBAHUA, BBIACIATH
IIpOBEPACMOC MMPEAIOJIOXKECHUC, OLICHUBAThb MMpaBHUIIbBHOCTb nopsaka

IMPOBCACHUA UCCIIECA0BAaHMs, ACJI1aTh BIBOAbI

1.9

MIPOBOJIUTH OTIBITHI TTO HAOMIOACHUIO (DPU3HUECKUX SBICHUA WIH (HU3UIECKUX
CBOMCTB Ten: (pOopMyIMpOBaTH MPOBEpsiEMbIE MPEINOIOXKEHUS, COOMPATh
YCTAaHOBKY W3 TPEIIOKEHHOTO O0OpYJOBaHUs, OMUCHIBATH XOJ OMbITA H

q)OpMy.TII/IpOBaTL BBIBOJbI

1.10

BBINOJIHATE MPSMbIE U3MEPEHUS C MCIOJIb30BaHUEM aHAJIOTOBBIX NMPHUOOPOB
U JATYUKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH PE3yJbTaThl M3MEPEHUM C

y4€TOM 3a/1aHHON aOCOIIOTHON MOTPEIIHOCTH

111

MMpOBOAUTL HCCJICAOBAHUC 3aBUCUMOCTH OI[HOﬁ (1)I/I3I/I‘-ICCKOI>’I BCINYHUHBI OT




Ipyroil Cc  HCIONb30BAHMEM  MPSAMBIX  H3MEPEHMH:  IJIAHUPOBATh
UCCIIeIOBaHNE, COOMpaTh YCTAHOBKY W BBINOJHATH H3MEPEHUs, CIEAys
MpEeIIOKEHHOMY  IUIaHy,  (UKCHpOBaTh  pe3yNbTaThl  IMOJYYEHHOMH
3aBHCUMOCTH B BHJIE TaOJIUI U rpaUKOB, JIEJIaTh BHIBOJBI [0 PE3yIbTaTaM

HCCICOOBAHUA

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMsI (U3UYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpeHusi,  coOuparh  IKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  CIEAys

HpeHHOX(eHHOﬁ HHCTPYKIHHU, U BEIYUCIIATh 3HAYCHUEC BEJINYHNHBI

1.13

co0roAaTh MpaBUia TEXHUKU O€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM

obopymoBaHueM

1.14

XapakTepu30BaTh  NPUHIMIBI  JCUCTBUS  W3YyYCHHBIX TNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM Ha MX OMNMCAHHUSA, UCIOJb3Yys 3HAHUS O
CBOWCTBaX  (pu3MUECKMX  SABICHWA W  HEOOXOAMMBIE  (PHU3HUECKHUE

3aKOHOMCPHOCTH

1.15

paciio3HaBaTb IIPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa H HU3MCPUTCIIbHBIC
HpI/I60pI>I o cxemMaM M CXEMAaTUYHBIM PpPUCYHKaM, COCTaBJIATh CXCMBbI
QJICKTPHUUYCCKUX Lienel ¢ NocIe0BaTeIbHbIM U mapaJuiCJibHbIM COCANHCHUCM
OJICMCHTOB, pasjindas YCJIOBHBIC 0003HAUYEHUS DJICMEHTOB SJICKTPHUYCCKUX

nereun

1.16

MPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKU3HHU IS
obecrieyeHns: 6€30MaCHOCTH MPH 0OpallleHNH ¢ TPUOOpaMU U TEXHUUECKUMHU
yCTpOICTBaMH, COXpaHEHUS 3[J0POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPYXKAIOLIEH cpene

1.17

OCYILLIECTBIIATh TOUCK HHpoOpMalMu (U3NYECKOTO COJCpkKAaHUS B CETH
HNHTepHeTr, Ha OCHOBE UMEKOIIMXCA 3HAaHUM M NYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX MCTOUYHUKOB BBIIEIATh MH(DOPMAIUIO, KOTOpas SBISETCS

MIPOTUBOPEYUBOM UM MOXKET OBITH HEJJOCTOBEPHOM

1.18

HCIIOJIB30BATh IIPU BBIIIOJTHCHHUHU y‘Ie6HI)IX 3a)1aHm71 HAaYyYHO-IIOIMYJIAPHYIO
JIUTCPaATypy (I)I/I3I/I‘-IGCK01"O COACPpIKaHuA, CIIPABOYHBIC MATCPUATIbI, PECYPChI
CETH I/IHTepHeT; BJIAJCTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,

npeoOpa3oBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE W KpaTKHE YCTHBIE COOOINEHUS,
0000mast wHpOpMANUIO W3 HECKOJbKMX HWCTOYHHUKOB (PU3UUECKOTO

COJZIep KaHus, B TOM YHCIIe MyOJINYHO MPEJCTABIATh PE3yIbTAaThl POESKTHOM




WM MCCIIENOBATENbCKON NEATEIBHOCTH, P 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI TIOHATHHHBIA  anmmapaT Kypca (HU3UKH, CONPOBOXKAATH

BBICTYIIJICHUC HpeBeHTaHHCfI

[P BBINOJHEHUH Y4YEOHBIX IIPOEKTOB M HCCIENOBaHUM (uU3MuecKux
MPOIIECCOB  paCHpeieysiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHU C

IIOCTAaBJICHHBIMU 3aJad4aMH, CICIWUTH 3a BBIIIOJIHCHHEM IIJIaHaA HeﬁCTBHﬁ u

120 KOPPEKTHPOBAaTh €ro, aJcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JEeATEIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHMKAaTHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(IUKTHI
9 KUJIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
emoro 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJabT
ara
1.1 HCII0JIb30BaTh U3yYEHHBIE MIOHATHS
12 pasznuyaTh SBJIEHUS MO ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE
. OIIBITOB, JECMOHCTPUPYIOIINX JaHHOC (1)I/ISI/ILI€CKO€ SIBJICHUEC
pacrmo3HaBaThb  MPOSIBIEHHE  HW3YYEHHbIX  (PU3MYECKUX  SBJIEHUN B
13 OKpY)XarllleM MHpE, B TOM uucie (U3NYECKUE SBICHHUS B MPHUPOJE, MPH
. 3TOM NEPEBOAUTDH IMPAKTUYCCKYIO 3aa1a4yy B y‘IC6Hy10, BBIJACIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI
OIMKCHIBATh M3YyUEHHBIE CBOWCTBA TeN M (PU3NYECKUE SBICHMSI, UCIIOJB3Ys
(u3nyecKkre BEITUUYHUHBI, IPU OMUCAHUU NTPABUIILHO TPAKTOBATH (PU3UUECKUIM
14 CMBIC HCIIOJIb3yeMbIX BEIHYWH, O0O3HAUYEHUS M EIUHUIIBI (U3UUECKUX
' BEJIMYMH, HAaxOOuTh (OPMYIIbl, CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO
BeIMYMHY C JPYTUMH BEIWYHMHAMH, CTPOUTh TpaduKH H3YICHHBIX
3aBHCHUMOCTEH (i)I/IBI/ILIeCKI/IX BCIIMYUH
XapaKTECPU3oBaTh CBOMCTBA TECII, (1)H31/I‘-I€CKI/IC SABJICHUA W TPOHECCHI,
1.5 WCIONB3Ysl  M3Y4YEHHBIE 3aKOHBI, TPU OSTOM JlaBaTb  CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHHE
16 OOBACHATh (U3MYECKHE TPOILECCHl M CBOMCTBAa TEl, B TOM YHCIE U B

KOHTEKCTE CHUTYallMil MPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH




IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 2 — 3 JIOTHYECKUX
[IaroB C TMOMOIIBIO 2 — 3 M3YYEHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM,

(1)I/I3I/ILI€CKI/IX 3dKOHAa UJIM 3aKOHOMCEPHOCTH

1.7

pemate pacu€THble 3a7aud (omMparoluecss Ha cuctemy w3z 2 — 3
ypaBHEHHMI), MCIIOJIB3Ys] 3aKOHBI U (POpMyIbI, CBS3BIBAIOIIME (pru3HyecKue
BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3a/ayd 3alUChIBaTh KpaTKOe
yCJIOBHE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE AJISl PELICHUs, MPOBOIUTH PACUYETHI U
OLIEHUBATh  PEATUCTUYHOCTh  IOJYYCHHOTO  3HAueHHs  (PU3HUECKOU

BCINYHHBI

1.8

PacIIO3HaBaTb HpO6J'IeMLI, KOTOPBIC MOXHO PCHIUTD ITPU ITOMOIIH (1)I/I3I/I‘ICCKI/IX
MCTOAOB, HCIIOJB3ysd OHNHUCAHWUEC HUCCICA0BAaHUA, BBIACIIATL IIPOBECPACMOC
IIPCAIIOJIOKCHUC, OLICHNBATbH IMPaBHUJIbHOCTDb IopsaakKa IIPOBCACHMA
HCCJICAOBaHMs, ACJIaTh BBIBOABI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6JHOIIeHI/II71

U OIIBITOB

1.9

IIPOBOJIUTH OIBITHI 110 HAOIIOIEHUIO (PU3NYECKUX SIBICHUH MU HU3NUECKUX
CBOIMCTB TeJI: CaMOCTOSITEJIbHO COOMpPAaTh YCTAaHOBKY U3 M30BITOYHOTO
Habopa o00OpyAOBaHMs, ONUCHIBATE XOJ OIBITAa M €ro pe3yibTarshl,

(hopMyIUpPOBaTh BHIBOJIBI

1.10

MIPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX HU3MEpPEHUH, OIpeness
cpeaHee 3HaueHHEe U3MepseMol BeNWYMHBI ((OKYCHOE pacCTOsIHHUE
coOuparomield  JHMH3bI), OOOCHOBBIBaTH BBIOOpP crocoba U3MEpPEHHs

(u3mMepHuTETHLHOTO NMPUOOPA)

1.11

IPOBOJIUTh  HCCIIEIOBAaHME 3aBUCUMOCTEH  (DU3MYECKMX BEJIMYHMH C
HCIOJIb30BAaHUEM TMpPSMBIX HW3MEpPEHHWI: IUIAaHMPOBAaTh MCCIIEI0BaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  yCTaHOBKY, (UKCUPOBAaTh  Pe3yJbTaThl
MOJIYyYEHHON 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHJE TaOIUIHN

Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTATaAM UCCICAOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE U3MEpEHUs (U3NYECKUX BEJIWYMH: IUIAHUPOBAThH
u3MepeHus, coOupaTb OHKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHSTH
U3MEPEHUS, CIIeAys IPEUIOKEHHON HWHCTPYKLWM, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U aHAJU3UPOBATH IOJYyYEHHBIE PE3YNIbTAThl C YUYETOM 3alaHHOU

MOrpeIIHOCTHU H3MepeHI/II>'I

1.13

CO6J'IIO,Z[8.TB ImpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C Ha60paTOpHBIM

o0opyaoBaHHEM




1.14

paznuyaTh OCHOBHBIE TPU3HAKA M3YYCHHBIX (PU3UUECKHX MOJIEIEH:
MaTepuagbHas TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUCUHBI NCTOYHUK CBETA,
Jiyd, TOHKAas JIMH3a, IJIJAaHETapHas MOJEJb aToMa, HYKJIOHHAas MOJEb

aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh  MPUHLUINBI  JEHCTBUS  W3YyYCHHBIX MPHOOPOB H
TEXHHUYECKHX YCTPOMCTB C OIMOPOH HAa MX ONHMCAHUS, UCIIONB3Yys 3HAHUS O
CBOWCTBaX  (M3MYECKHX  SBICHUH ©  HEoOXoAuWMbIe  (U3HYECKHE

3daKOHOMCPHOCTH

1.16

HCIIO/IB30BAaTh CXEMBbI M CXEMAaTHUYHBIC PUCYHKH H3YYECHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU
pelleHH  y4eOHO-NIPaKTHUYECKUX  3aJady, ONTHYECKHUEe CXEeMbl  JJIsd

IIOCTPOEHHUSI U300pAKEHUH B INIOCKOM 3€pKajle M COOMparoLe JInH3e

1.17

MPUBOAMTH PUMEPHI (HAXOIUTh HH(OPMAIIHIO O IPUMepax ) MPaKTHIECKOTO
UCTIONIb30BaHUSl  (PU3MYECKUX 3HAHUH B TIOBCEIHEBHON IKM3HHM IS
obecrieyeHuss  Oe3omacHOCTH Tpu  oOpameHMH ¢ npubopamu |
TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHSI 3JI0POBbSI M COOJIOACHUS HOPM

9KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPY’Kalollel cpefie

1.18

OCYILECTBIATh MOUCK HHPOpMAIMK (PUINYECKOTO COAEpPKAHUS B CETH
WHuTepHeT, caMocToATeNbHO (OpMYIHPYsS MOUCKOBBIM 3allpoc, HAXOJIUTh
MyTU OMNpENENICHUs JOCTOBEPHOCTU MOJIYYEHHOM HMH(OpPMAllUU Ha OCHOBE

HMEIONIUXCS 3HAHUM U IOMOJIHUTEIbHBIX HCTOYHHUKOB

1.19

WCIONIb30BaTh MPH BBINOJTHEHUH YYE€OHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
nuTepaTypy (U3HYECKOTO COJIEpP>KaHUsI, CIIPABOYHBIE MaTepUaibl, PECypChl
cetu HMHrepHer; Bnanerb nNpUEMAMU  KOHCHEKTUPOBAHUS  TEKCTa,

npeoOpa3zoBanus HHGOPMAIIMHI U3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
uHpOpMAllMM M3 HECKOJIBKMX MCTOYHHKOB (DPU3UYECKOTO COJAEpIKaHUs,
MyOJIMYHO MPEACTABIATh Pe3yJabTaThl MPOEKTHON WM UCCIIEN0BATEIbCKOM
JESTENBHOCTH, IPY TOM I'PAMOTHO MCIOJIb30BaTh NU3YUYE€HHBIN NOHATUHHBIN
anmapaT HU3y4aeMoro pasjena (QU3MKM U COMPOBOXAATH BBICTYIUICHHE

Ipe3eHTaluel ¢ yd€ToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

MpPU BBHIMOJHEHUH YYEOHBIX TIPOEKTOB U HCCIEIOBAaHUHN (HU3HUECKUX
MIPOLIECCOB  pacHpeNeNsITh O0O0S3aHHOCTH B TpYIINE B COOTBETCTBUU C
MOCTAaBICHHBIMU 3a/1adyaMU, CIEAWTHh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUU U

KOPPEKTUPOBATh €ro, aJCKBaTHO OIICHWBaTh COOCTBEHHBIN BKJIaa B




ACATCIIBHOCTD I'PYIIIBI, BBICTpaBaTb KOMMYHUKATHBHOC BSaHMO,Z[efICTBHC,

MIPOSIBJISISI TOTOBHOCTD pa3pemiaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pasnen
a

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEIO MHUPA

11

®duzuka — Hayka O mnpupoe. SIBIEHUS NPHUPOIBI.
dusznueckre  SABJICHUS:  MEXaHUYECKHUE,  TEIIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne  BeNMUYUHBL.  M3MepeHue  QU3MYECKUX
BEJINYVH. ®dusnuecknue  NpUOOPHI. [TorpemHocTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECTGCTBCHHOHay‘IHbIﬁ MECTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPpOCA, BBIABMIKCHUC THIIOTES3,
OKCIICPUMCHT  IIO IIPOBCPKE THUIIOTE3, 0OBsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4

Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEeN

1.5

[TpakTiueckue paboThI:

#Hi#HParf##l13Mepenne pacCTOSHUM.

HiHPart##l3mepenue 00bEMa JKUIKOCTH U TBEPIAOTO
Tena.

#HHPar###Onpeenenre pa3MepoB MajbIX TeJ.
H#HH#Par###13Mepene  TeMmmepatypsl  IIpH  [TOMOIIHU

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPbl

ITEPBOHAYA

JIbHBIE CBEJEHNA O CTPOEHMU BEILIECTBA

2.1

#H##Par###CTtpoenre BemecTBa: aTOMBl U MOJIEKYJBI, UX
pa3Mepbl. ONbBITHL, OKA3bIBAIOIINE UCKPETHOE CTPOSHUE

BE€IICCTBA

2.2

###Par### J[Brxenne dactuil BemiecTBa. CBsA3b CKOPOCTH
JIBIJKEHMUSI 4acTULl C TeMmiepaTypoil. bpoyHoBckoe

nBrxeHue, mupdysus




B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

2.3
OTTAJIKUBAHUE
H###Par## ArperaTHple COCTOSIHUSI BEIECTBA: CTPOEHUE
ra3oB, JKUJIKOCTeH M TBEPIBIX (KPUCTALIMYECKUX) TeJl.

2.4 B3anmoCBsA3b MEXAYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI
[TpakTuyeckue paboOTHI:
###Par###OLeHka auaMeTrpa aroMa METOIOM pSAoB (C
UCTOJIb30BaHuEeM (GoTorpaduii).

2.6 H#HAP ar###ONBITEH o HaOII0ICHUIO TEILIOBOTO

pacIIMpEeHHs Ta30B.
#HHHPar###0nbITel 0 OOHApYXKEHUIO JEUCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanngeckoe JBUKCHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBUKEHUE
#HH#HPar##HH#CKOpPOCTD. Cpennsis CKOPOCTh pu
3.2 HEPAaBHOMEPHOM JIBIJKEHHUU. Pacu€r myTM M BpeMeHH
JIBIDKEHUS
SIBnenue nHepuMU. 3aKOH MHEpLMU. B3aumoneiicTBue Ten
3.3 KaK MIpUYMHA U3MEHEHUsl CKOPOCTHU JBMXKEeHMs Tesl. Macca
KaK Mepa MHEPTHOCTH Tella
34 #i#HParf## InotHocts  BemectBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJT B €IMHUIIE 00BhEMa BEIIecTBa
35 Cua Kak XapaKTepUCTHKA B3aMMOICHCTBHS Tl
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue CcHIbl C
' MOMOILBIO JMHAMOMETpa
37 #HiHParf##SIBnenne TaroreHus U cuiaa Tspkectu. Cuna
' TSKECTH Ha Apyrux maHerax. Bec rema. HeecomocTs
38 Cwia Tpenus. TpeHuEe CKOJBKEHHS W TPEHHE IOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 #iHPar###Crio)keHne CHJI, HAMpaBICHHBIX MO0 OJHOMN




npsMoid. PaBHOIEHCTBYIOIIAS CHIT

[TpakTuueckue paboThI:

OnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JTBMXKEHUS
(mapuka B KUAKOCTH, MOJEIH  JIIEKTPHUYECKOIO
aBromMoOWIss W Tak pganee). OmnpeneneHue CpeaHei
CKOPOCTH CKOJbXEHHs Opycka WM IIapukKa [0
3.10 HAaKJIOHHON  TwiockocTH.  OmpepeneHue  TUIOTHOCTH
TBEpAOro Tena. ONbITh, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTshkeHus (negopManuu) MpPYKUHBI OT MPUIIOKEHHOU
cuibl. OMBITHI, JIEMOHCTPUPYIOUINE 3aBUCHUMOCTH CHIIBI
TPEHUS CKOJBKEHHsT OT Beca Tela M  Xapakrepa

COIIPHUKACArOMIUXCs HOBerHOCTCﬁ

®duznyecke sBICHUS B NPUPOJE: NMPUMEPhl IBMKEHUS C
3.11 pPa3IMYHBIMM CKOPOCTSIMH B KHUBOW M HEKUBOW INPUPOAE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKEC

3.12 TexHuueckue ycTporuCTBa: AMHAMOMETD, OIITHUITHUKI

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Jasnenue TBEpaoro Tena. CrnocoObl yMEHBIIEHUS U

1 YBEJIMUYEHUS AaBJICHUS
42 JlaBienue raza. 3aBUCUMOCTH JIaBJICHHS Ta3a OT 00bEMa,
' TEMIIEPATYPbI
43 Ilepenaya naBiieHus TBEPABIMU TEJAMH, XUAKOCTAMU U
' razamu. 3akoH [lackans. [IlHeBMaTnyeckue MaluHbl
3aBUCHUMOCTh  JIaBJIEHUS  JKUJIKOCTH  OT  IJIYOMHBI.
4.4 I'mapocratnueckuit napagokc. CooOmaroniyecs cocymbl.
['unpaBnuyeckrne MeXaHU3Mbl
AtMocdepa 3emian u atMocepHoe naBieHue. [IpudanHb
45 CYIIECTBOBaHMs BO3AYIIHOM oOomouku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT
BBICOTBI HaJ] YDOBHEM MOPS
46 W3mepenue armocdepHoro namineHus. llpubopsr ams
' U3MepeHHs aTMOC(HEPHOro AaBIICHUS
47 JlelicTBrE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.

BriTankuBaromias (apxuMeoBa) cuiia. 3akoH Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEéMa
MOTPYKEHHOM B JKUJIKOCTh 4YacTH Tena. OnpeneneHue
BBITAJIKUBAIOLIEH  CWJIbL, JICWCTBYIOLIEH HA  TEJO,
MOTPYKEHHOE B KUAKOCThb. [IpoBepka HE3aBUCHMOCTH
BBITAJIKUBAIOLIEH CHUJIbI, JEHUCTBYIOLIEH Ha TEIO B
JKUJIKOCTH, OT Macchl Tesa. OmbIThl, TEMOHCTPUPYIOIINE
3aBUCUMOCTb BBITAJIKUBAIOIIECH CHJIBI, IEHUCTBYIOIIEH Ha
TEJNO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOU B JKHMIIKOCTh
YaCTH TeJa U OT IIOTHOCTHU KUJAKOCTH. KOHCTpynpoBaHue
apeoMeTpa UM KOHCTPYUPOBAHME JIOJKU U OINPEICIICHHE

€€ rpy30MoAbEMHOCTH

4.10

dusnueckue sBICHUS B IPUPO/IE: BIUSIHUE aTMOC(HEPHOTO

JaBJICHUA Ha JKUBOH OpraHu3M, IJIaBaHHUC pLI6

411

TexHuuyeckue YCTPONCTBA: COOOIIAIOIIUECS COCYIIBI,
YCTPOMCTBO  BOJONPOBOJA, THAPABIMYECKUM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' A

5.1 Mexanudeckas pabora
5.2 MexaHndeckast MOIITHOCTD
£ 3 [IpocThle  MexaHWU3MBI:  pblYar, OJIOK, HaKJIOHHAas
' I0cKOCTh. [IpaBuiio paBHOBeCUs ppluara
54 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky
«3omoToe mpaBmiIo» MexaHuku. KoaduiueHT nonesHoro
55 JercTBHUsT MeXxaHU3MOB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sHeprus
55 [lonnass mexaHuueckass 3HEprusa. 3aKOH HM3MEHEHHS WU
' COXpaHEHUSI MEXaHUYECKOW YHEPTUH
- [TpakTiueckue paboThI:

#HH#Par###Onpenenenue  pabOTbl  CUJIBI  TPEHHUA TpHU




pPaBHOMEpPHOM JIBIDKEHUH Tella MO0 TOPU30HTAIbHON
noBepxHocTtu. MccienoBaHue  yclOBUH — paBHOBECHS
peryara. WM3mepenne KIIJI HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SABICHUS B npupoac: pblHaru B TCJIIC

5.10
YenoBeKa
TexHuueckne yCTpPOMCTBA: pblyar, TMOJABMXXHBIA U
5.11 HETOJIBIKHBINA OJIOKW, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon
Kox
pazaen IIpoBepsiemble 3JieMeHTHI COJIePKAHUS
3J1eMeHTa
a
TEIUIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJOKEHHUS ~ MOJIEKYISIPHO-KHHETHYECKON
61 TEOpPHH CTPOEHUs BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
OnbITel, NOATBEPXKJIAIOIIMNE OCHOBHBIE  TOJOXKEHUS
MOJIEKYISIPHOKMHETUYECKOH TeOpUH
6.2 Mozenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro COCTOSIHUN
BenlecTBa. Kpucrannnueckue u amop@Hble Tena
OOBbsicHEHHE CBOWCTB ra3oB, )KMJIKOCTEH M TBEPIBIX Tel
6.3 Ha OCHOBE TIOJOXECHHH MOJIEKYJISIPHOKHHETHYECKON
6
TEOPHUH
6.4 CMaunBaHWe U KalTWJUISIPHBIC SBJICHUS
6.5 TemoBoe paclIupeHne U CKaThue
6.6 Temmneparypa. CBs3p TeMIepaTrypbl CO CKOpPOCTBIO
TEIIOBOTO IBMYKEHHS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl M3MEHEHUsI BHYTpEHHEH
SHEPIHUu: Terlonepeaaya U COBepIIeHHE padoThI
6.8 Buasl Teruionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS,
U3Ty4YeHue




KonnuectBo TEIJIOTEL. VY nenbHas TEIUIOEMKOCTD

6.9
BelIeCTBa
TernmooOMeH M TEmJOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue u OTBEpACBaHHE KPUCTAIMYECKUX BEIIECTB.
- VY aenpHas TEIIOTA IJIABICHUS
[Tapoo6pa3zoBanue u konjencanus. Mcnapenue. Kunenue.
6.12 VYnaenpHast Termiaora mapooOpa3oBaHMSA. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y 1eJbHAas TEIJI0Ta CrOPAHUS
[Mpuammmer  pabotel  TemoBbix  apurateneid  KITJ]
6.15 TEIUIOBOTO JABHraTels. TeruioBble ABHTATEeN M 3alUTa
OKpPYXKAaroIIel cpeibl
3aKOH COXpaHEHHUS M MPEBPAILCHHS YHEPTHH B TEIIOBBIX
6.16
mporeccax
[TpakTiueckue paboThI:
HH#HPar#H#ONBITEL IO  OOHApYXKEHUIO JIEHCTBHUSL  CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
HHHPar###0ONBITEL 10 BBIPALIMBAHUIO  KPHUCTAIOB
ITIOBAPEHHOM COJIM WK caxapa.
#HHPar##H##OnpITBL 1O HAONIOJIGHUIO  TETJIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TE.
6.17 #HHPar###Onpeenienrie 1aBlieHUs] BO3JyXa B OalioHE

HITIPHIIA.

HH#HParf##ONBITB,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTh
JIaBJIEHUS] BO3AyXa OT ero o0béMa M HarpeBaHUS WU
OXJTAXK/ICHUSI.

#H##Par### IpoBepka TUMIOTE3bl JTUHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe
OT TeMIIEPATYpHI.

#HiHPart###Habmonenne u3MeHeHUs] BHYTpEHHEH SHEpruu




Tela B pe3ysibTare TeIJIonepenadyd W padOoThl BHEIIHHX
CHII.

#H##Par###lccnenopanue sBJIICHHS TEIUIOOOMEHA TPH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
H#HHHPar###Onpenenenne KOJIMYeCTBa TEIJIOTHI,
MOJIYYCHHOTO BOJOW IPU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

H#HHHPar###Onpenenenne yAeIbHOU TEIIIOEMKOCTH
BCIICCTBA.

#H##Par##HccnienoBanue mpouecca ucnapeHus.
#H#Par##H#OnpeneneHie  OTHOCUTEIBHOM — BJIQAXKHOCTH
BO3/IyXa.

#HHHPar###Onpenenenre yaeabHON TEIUIOTHI IUIABJICHUS

JIBJA.

6.18

@u3nyecKue SBJIEHUS B MPUPOAE: TMOBEPXHOCTHOE
HATSDKEHHE W KalWUISpHBIC SBJICHUS B IPUPOJE,
KpUCTAJJIBl B mpupojne, uznydenue CoiHIla, 3aMep3aHue
BOZI0OEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHudyeckne  yCTpOWCTBA:  KalWUIAPBI,  IPUMEPHI
WCIIOJIB30BAaHUsl KPUCTALIOB, >KUJIKOCTHBIA TEPMOMETD,
JaTYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUSA
JIOMOB, TUTPOMETpBI, IICUXPOMETpP, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tel. J[Ba poja 3JIeKTpUUECKHX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Ted.  3akoH  Kynona

7.2 (3aBMCHMOCTB CWJIBI B3aUMOZECUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTy TEJIaMH)
Onekrpuueckoe nojue. Hanmpspk€HHOCTh 2IEKTPUUECKOTO

7.3 nosist. ITpyHIMI cynepno3uyy 31eKTPUUECKUX MOJIeH (Ha

KaueCTBEHHOM YPOBHE)




Hocurenn »siekTpudeckux 3apsaoB. JIEMEHTapHBIN

7.4 anexkTpuueckuid 3apsag. Ctpoenue aroma. [IpoBogHuUKH U
JUBIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
- ONeKTpUUECKUM TOK. VYcenosus CYyILIECTBOBAHUSA
' ANEKTPUYECKOT0 TOKA. MICTOUHNKHN NOCTOSHHOIO TOKa
27 JleficTBUSI SEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
- Onektpuueckas uenb. Cuna ToOka. DIEKTpUUECKOE
' HaIlpsKEHUE
29 ComnpoTHuBiIeHUE MPOBOJHUKA. Y IEIHHOE COMPOTUBICHUE
' BEILECTBA
7.10 3akon Oma aJ1g y4acTka 1enu
[TocnenoBarenpbHOE UM MHapaJUIE]bHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKa. 3aKOH
7.12
Jxoyna — Jlenua
13 DNeKTpUYecKue LEeNu U TOTPeOUTENH DIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHBIE MarHuThHL. B3auMoJelcTBHE TOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnoje. MarautHoe moje 3eMiIM B €ro
7.15
3HAYEHHME JJIS )KU3HU Ha 3emiie
- 16 OneiT Opcrena. MarHuTHOE MOJE IEKTPUYECKOTO TOKA.
- [IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HA MPOBOJHUK C TOKOM.
717 DNEeKTPOJABUTATENh TOCTOSHHOTO TOKa. Mcmonmb3oBanue
- ANEKTPOJIBUraTeeii B TEXHUYECKUX YCTpPOMCTBaX W Ha
TpaHCIopTe
218 OnbIThI ®dapanes. SBenune 3JIEKTPOMATHUTHOMU

nHaykuuu. [Ipasuio Jlenna




OnekrporeHepatop. CrocoObl MOIydeHUs dIMEKTPUIESCKON

7.19 SHEPTUH. DNEeKTpOCTAaHIIMM  Ha  BO30OHOBISIEMBIX
HMCTOYHUKAX SHEPTUU
[TpakTHdeckre padOTHI:
OIBITHI IO HAOJIOICHHUIO JICKTPHU3AIMH TEJ HHIYKIUEH U
IIPH CONIPUKOCHOBCHHH.
UccnenoBanue AEUCTBUS  DIEKTPUYECKOTO IIOJIS  Ha
MIPOBOJHHMKH M JTUDJICKTPHKHU.
COopka W mpoBepka pabOThI 3IJCKTPHUCCKOH IIEMH
IIOCTOSIHHOTO TOKa.
V3mepeHue u peryJIMpoBaHUEe CHITBI TOKA.
W3mepeHue u peryImpoBaHue HANPSHKECHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYILIETO 4epe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpPA W HATPSHKEHUS
Ha PE3HCTOpE.
OIMBITHI, JEMOHCTPUPYIOIIIHE 3aBUCHUMOCTD
AJIEKTPUYCCKOTO COMNPOTHBIICHHS IPOBOJHHKA OT €ro
790 JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.

[IpoBepka mpaBwiIa CIOXKEHUS  HAMPSOKEHUH  TpU
MOCJIEIOBATEIbHOM ~ COE€IMHEHHH [JBYX  PE3HCTOPOB.
[IpoBepka mpaBwiia sl CUJIBI TOKAa IpPH MapayieIbHOM
coemMHeHUU  pesuctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKa, UAYHIEr0 4Yepe3  Pe3ucTop.
OmnpeneneHre  MOLIHOCTH  AJIEKTPUYECKOTO  TOKa,
BbIIENISIEMON Ha pe3uctope. McciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIIYIIIETO Yepe3 JIAMIIOYKY, OT HAMPsOKSHUs Ha
Heil. Omnpenenenne KIIJ[ narpeBatens. MccnemoBanue
MarHUTHOTO B3aUMOJICMCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHWTHOIO MOJS MOCTOSIHHBIX MarHUTOB MPHU
X 00beIMHEHNHU U pa3jeneHnn. VccnenoBanue necTBus
ANEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS

KaTynlkpy € TOKOM HW Mar’HuTta OT CHJIbI TOKa U




HallpaBjIeHUs TOKA B Karymke. M3ydeHue neucTBUs

MarHuTHOTO  MOJs  HA  MPOBOJHMK C  TOKOM.
KonctpynpoBanue u U3y4eHUe paboThI
3JIEKTPOABUTATES. N3smepenne KIIJg
AJIEKTPOIBUTaTEIbHON YCTaHOBKHU. OnpITbI o

HCCICIOBAaHUIO ABJIICHUA SHCKTpOMaFHHTHOﬁ HHAYKIHHA:
HCCICI0OBaHUC W3MEHCHMI 3HA4YCHUSA H HaITpaBJICHUIA

MHIYKIIMOHHOI'O TOKa

dusnyeckue ABJICHUSI B opupoac: OSJICKTPHUYCCKUEC

SABJICHUSA B aTMOC(i)CpC, QJICKTPHUYICCTBO JKHUBBIX

7.21 OpPraHW3MOB, MarHUTHOE TOJie 3eMid, Apeld MOIoCoB,
pPOJIb MAarHUTHOTO TOJS AJIS JKU3HM Ha 3emJie, MOJsSpHOe
CUSTHUE
TexHuuyeckue yCTPOHCTBA: BJIEKTPOCKON, aMIIepMETP,
BOJITMETpP, PEOCTaT, CUETYHK HIICKTPUUYECKOM SHEPruw,

79 ANIEKTPOOCBETUTENIbHBIE ~ MPUOOpPHI,  HArpeBaTelbHbIC

. AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKHE
MpEeIOXpaHUTENH, dJEKTPOMArHuT, DJIEKTPOJBUTATETH
MOCTOSIHHOT'O TOKa, FT€HEepaTop MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Kon
pasznen [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
AJIIeMEeHTa
a
MEXAHUWYECKUE SABJIEHUA
8.1 MexaHnudyeckoe  ABWKEHME. MarepuaiabHas  TOYKA.
' Cucrema orcuéra
9 8.2 OTHOCUTETHHOCTH MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE TPSIMOTMHEWHOE IBUKEHUE
###Par###HepaBHOMEpHOE TPSIMOJIMHEMHOE JIBHXKEHHE.

8.4 CpenHsis ®W  MIHOBEHHass  CKOpPOCTh  Tela TP
HEPaBHOMEPHOM JBUKCHHUH




Yckopenue. PaBHOyCKOpEeHHOE NPAMOJIMHEHHOE

8.5
JIBIKEHUE
8.6 #H#HPar###CBoboHoe manenue. OnbITel [ anumnes
H#H#HPar##H##PaBHOMEPHOE  JIBUOKEHHE 110  OKPYKHOCTH.
8.7 [lepuonx m dacrora oOpameHus. JIuHEiHas W yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOpEHUEe
8.8 Ilepssiii 3akon HeloToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akoH HproToHa
8.11 HH##Par###] [puHuUI cyneprno3uiuu Cu
8.12 Cuiia ynpyroctu. 3akoH ['yka
HiH#Par#H##Cuiia TpeHus: cuila TPEHUs! CKOJIbKEHMSI, CUIIa
5.13 TPEHUS MOKOs, IPyTrUe BUJIbI TPEHUS
##HH#Par###Cuna  TSXKECTU W 3aKOH  BCEMHPHOIO
5.14 TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs
JBuxenue muanet Bokpyr Connua. IlepBas kocmuueckas
515 ckopocThk. HeBecoMocCTh U neperpysku
PaBHOBecue MaTepuabHOM TOYKH. AOCOIIOTHO TBEpHOE
8.16 oo
###Par###PaBHoBecue TBEPIOTO Tela C 3aKPETUIEHHOU
847 oCbl0 BpaleHus. MoMmeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsce cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 Hi#HParf##PeakTHBHOE ABM)KEHUE
8.21 Mexanunueckast paboTa 1 MOIIHOCTb
Pabora cun TsKECTH, yIpyrocTH, TpeHus. CBsA3b SHEPTHH
8.22 1 paboThI
[lorennmanpHast  SHEprus  Tenma, TIOJHATOTO  Haj
8.23 MTOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHBI
#i#Parf#Kunernueckas JHEPIHUsL. Teopema 0
8.25 KMHETUYECKON SHEPTUU
8.26 ###Par###3aKkoH coxpaHeHUs MEXaHUYECKOW YHEPTUH




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpenHeld CKOPOCTH CKOJBKEHHUS Opycka
WIA JBWXKCHUS NIapUKa 10 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOpPeHHsS Tela MPH PABHOYCKOPCHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TYTH OT BpPEMEHU TIpU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka ruUMOTE3BI: €CTU TIPH PABHOYCKOPEHHOM
JIBYDKEHUH 0€3 HauaJIbHOW CKOPOCTH IYTH OTHOCSATCSI KaK
PSAI HEUETHBIX YHCETI, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpMalbHOro JAaBieHus. OnpeneneHue
kodpdunmenTa TpeHHUS CKoNIbxkeHHs. OnpenencHue
xEcTKkocTU TpyxkuHbl. OmnpeneneHue padOThl  CHJIBI
TPEHHST TIPH PABHOMEPHOM JIBIDKEHHUH Tela  TI0
TOPU30HTANILHOM ToOBepXHOCTH. Omnpenenenue padboOThI
CWIBI YIIPYTOCTH TPU MOABEME Tpy3a ¢ UCIOJIB30BAHUEM

HCIMOJABUXKHOT'O U ITIOABHUXKHOTI'O OJIOKOB

8.28

dusznueckue SBICHUS B npupoac: NMpHUJIMBBI U OTJIUBHI,
JBHKCHHEC IIJIAHCT ConHeuHnol CHUCTCMbI, PCAKTHUBHOC

ABUKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHuyeckue YCTpOﬁCTBaZ CIINAOMCETD, JaTYUKH

IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe nBukeHne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILJIUTY1a
9.0 Maremarnueckuit 151 NIPY>KUHHBIN MasTHUKH.
' [IpeBparenue sHepruu npu KosiaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KoyieOaHWs. BBIHYXIEHHBIE KoJieOaHUsI.
' Pes3onanc

Mexanunuecknue BoJHBL. CBOICTBA MEXaHMUYECKHUX BOJIH.
9.4 [IpononpHble W TOnepeyHble BOJHBL. JlJIMHA BOJNHBI U

CKOpOCTh €€ pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B

TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI




9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHe 3ByKa

9.6 Nudpa3Byk u yapTpa3Byk
[IpakTuyeckue paboTHI:
Onpenenenne  4acToThl M Hepuoja  KojeOaHui
MaTEeMaTH4ECKOr0 MasiTHUKA.
Onpenenenne  4acToThl M Hepuoja  KojeOaHui
IIPYKUHHOTO MasiTHUKA

9.7 HccnenoBanne  3aBUCMMOCTH  IIepHoja  KoJieOaHMM

' MIOABEIIEHHOI0O K HWUTH TIpy3a OT [UIMHBI HUTH.
WccnenoBanne  3aBUCMMOCTH — Ilepuofa  KoJeOaHUU
IIPYKUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBHCUMOCTH nepuoaa Kosie0aHui rpysa,
MIOJIBEILIEHHOTO K HHUTHU, OT MAacchl Ipy3a U KECTKOCTH
npyxuHsl. I3mMepenne yckopeHust cBOOOIHOIO NaieHus
®usnyeckue SBIEHUS B IPUPOJIE: BOCHPHUAITHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPACEHUE, CEHCMUYECKHE BOJIHBI,
LIYHAMH, X0

9.9 TexHudeckue yCTpPOMCTBA:  JXOJIOT, HCIOJIb30BaHUE

yIAbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3J'IeKTp0Mal"HI/ITHO€ ITOJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

101 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas mnpupoaa csera. CKoOpocTh CBeTa.
' BomHoBBIE CBOlICTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO Tesie(oHa
@dusnueckue SBICHUS B TpHUpoJe: OHOJOTHYECKOe
10.5 NENCTBHE BHUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTT€HOBCKOTO U31y4eHUM
10.6 TexHnueckue yCTpOWCTBA: HCII0JIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
11 CBETOBBIE SABJIEHU A




111

JlyueBas monenb cBeta. ICTOUHUKYM CcBETa

11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBETa
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpa)KeHUS
11.3
cBeTa
114 [Ipenomiienue cBeta. 3akoH mpenomiieHus ceera. IloaHoe
' BHYTpPEHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xop ydeid B IMH3E
116 OnTnueckast cucrema (oToarnmapara, MHUKpPOCKONA U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biM3opykocTs H
' JaIbHO30PKOCTh
118 Pasznoxxenue 6enoro ceera B crekTp. OnbiTel HploTOHA.
' CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue padbOTHI:
###Par###lccneqoBanue 3aBUCUMOCTU yIila OTPaKEHUs
CBETOBOI'O JIy4a OT YIJla NaJeHHUs.
##HPar#H##l3ydenre  XapakTepUCTHUK  M300pakeHUs
IpeIMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT yrja NaJeHUus Ha
110 TpaHUIIE «BO3JIYX — CTEKIIOM.
' ###Par### lonyuenne  M300paKEHUM € TOMOIIBIO
coOuparoIe JTUH3HI.
###Par###Onpenenenue  (QOKYCHOIO  pacCTOSHHUS U
ONITUYECKON CUJIBI COOMPAIOIIEH JTHH3BI.
HHHPar###ONBITEI TIO  pa3IOKEHWI0 Oeloro cBera B
CIIEKTD.
H#HPar#H##ONBITH 110 BOCTIPUSATHUIO LIBETA MTPEIMETOB IIPU
WX HaOIOJCHUN Yepe3 1BETOBbIC (PHUIIBTPHI
duznyeckue sBIeHUs B mpupone: 3atmeHus ConHIA U
11.10 JlyHpl, 1BETa TEJ, ONTHUYECKHE SBJICHHUS B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11 TexHuueckue yCTpOICTBA: OUKH, TIEPHUCKOTI,

(dboToanmapar, ONTHIECKUE CBETOBO/IBI




12

KBAHTOBGIE ABJIEHUA

OmneiTel  Pesepdopna u 1uiaHerapHas MoJeNnb aToOMa.

121
Mogens aroma bopa
1.2 Hcnyckanue M NOIMNIOLIEHHE CBeTa aTroMOM. KBaHTHI.
' JIuneityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crtpoenue aromHoro siapa. HykiionHas Mojiens aTOMHOTO
' sapa. M3oTonsl
s PaguoaxkTtuBHble mnpeBpaiieHus. llepumon mnomypacnana
' aTOMHBIX SI7IEp
126 SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
' MaccOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. VcTouHuku 3Hepruu
' ConHua u 3B€37
129 Snepnas  sHepreruka. JIelicTBHE  paauMOAaKTHUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3Mbl
[IpakTrueckue pabOTHI:
HabGmronenne CIUIOMIHBIX W JIMHEWYATBIX  CIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TpeKoOB: U3MEPEHUE HEPTUU YACTHUILIBI 110
TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnyeckue ABICHUS B IPUPOJE: ECTECTBEHHBIN
PaaroaKTUBHBIN ¢omn, KOCMUYECKHE Ty4H,
12.11 PaAMOaKTUBHOE W3IYyYEHUE NPUPOJHBIX MHHEPAJIOB,
JIEWCTBUE PpAJUOAKTUBHBIX M3JYYCHHUH HAa OpraHu3M
4eJIoBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
nposeps
eMOoro
TpeboBa
HUS

IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MIPOrPaMMbl OCHOBHOT'0
o0mero oopazosanus Ha ocHoBe ®I'OC

[Tonumanue ponu (GU3MKU B HAYYHOH KapTHHE MHpPaA; cHOPMUPOBAHHOCTH
0a30BbIX IPECTABICHUI O 3aKOHOMEPHOI CBSI3U U 103HABAEMOCTH SIBJICHUN
IPUPOJBI, O POJIH 3KCIEPUMEHTa B (PU3MKE, O CHCTEMOOOpa3yoLeld poiH
Gu3uKN B pa3BUTHUM €CTECTBEHHBIX HAayK, TEXHUKHM U TEXHOJOIMH, 00
SBOMIONUKM  (DU3MYECKMX 3HAHMA W WX POJIM B  IEJIOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHpA, O BKJIAJE POCCUICKUX U 3apyOeKHbIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPY)KAOIIETO

MHUpa, pa3BUTHC TCXHUKHW U TCXHOJIOT 14471

3HaHUA O BUJAAX MaTepuu (BELIECTBO U IIOJIE), O JABMIKEHHM KaK criocode
CYLIECTBOBAHMSI MaTepuu, 00 ATOMHO-MOJEKYJISIPHOU TEOPUH CTPOCHHS
BELIECTBA, O (U3NYECKON CYIIHOCTH SIBICHUH HPHUPOABI (MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE Pa3INyaTh SBICHUS
[0 ONHCAaHWUI0O UX XapakTepHbIX CBOMCTB K Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3MYECKOe SIBICHUE; YMEHHE paclo3HaBaTh
MPOSIBIEHUE M3YUYEHHBIX (U3NYECKUX SIBICHUNH B OKpYXKarolleM MHpE,

BBIACIIAA UX CYHICCTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

BJ'IaI[eHI/Ie OCHOBaMH IIOHSATHUHHOI'O amnmapara U CHUMBOJIMYCCKOI'O A3bIKa
CbI/ISI/IKI/I U HCIOJB30BaHUEC UX OJId PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/IBI/I‘-ICCKI/IG SABJICHUA W HPOHCCCHI,

HCIIOJIB3Ys q)YH)IaMeHTaJ'II)HLIe N OMIIMPUYICCKHUE 3aKOHBI

VMenne OIMCHEIBAaTh HN3YUCHHBIC CBOMCTBA TE€I H Q)HSI/ILIGCKI/IG SIBJIICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOJIOB HAYYHOTO MO3HAHUS C YYETOM COOJIIOJICHUS
paBWJI 0€30MacHOro Tpyaa: HaboieHne GU3NYECKUX SIBJICHUM:
YMEHHE CaMOCTOSTEIIBHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U3

JTaHHOTO Habopa 00OPYIOBaHUS MO MHCTPYKIIMH, ONMUCHIBATH XOJ OIBITA U




3aIHCHIBATH €TI0 PE3yIbTaThl, (OPMYIHPOBATH BBIBOJIBL;

MPOBEICHUE TMPSIMBIX M KOCBEHHBIX H3MEpPEHHH (U3NUYECKUX BEITMYUH:
yMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs,  CaMOCTOSNTEIbHO  COOMpATh
HKCHEPUMEHTAIBHYIO YCTAaHOBKY MO HMHCTPYKIUH, BBIYHUCIATH 3HAUCHHE
BEJINYMHBI U aHAIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThl C YUETOM 3alaHHOM
MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUN;

POBECHUE HECJIOKHBIX IKCTIEPUMEHTAIBHBIX MICCIIEIOBAHMIA;
CaMOCTOSITENIFHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY WM NPOBOAMTH
UCCIIEJOBaHHE 110 WHCTPYKIHH, MPEJCTABIATh MOJIYYECHHBIE 3aBUCHMOCTH
¢u3NYecKUX BEMMYMH B BUAEC TaOMUI M TpadUKOB, YYHUTHIBATH

IOrpeIIHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHN A

[TonnMaHune XapakKTEpHBIX CBOWCTB (pH3MUYECKUX Mojesel (MarepuaibHas
TOYKa, a0COJIIOTHO TBEPOE TEJIO, MOJCIU CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPABIX TeJ, IJIaHETapHAas MOJEJb aToMa, HYKJIOHHAas MOJENb aTOMHOIO

s]ipa) 1 YMEHNE IPUMEHATh UX JUIsl 00bSICHEHUS (PU3HUECKUX IPOLIECCOB

YMmeHnne oObSICHATH (PU3NUECKUE MPOLIECCH M CBOIMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE€  CUTYyallMii  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, B
YaCTHOCTH, BBIABIATH IPUUYMHHO-CJIEACTBEHHbIE CBSI3U U CTPOUTH
OOBSICHEHHE C ONOpPOM Ha M3y4YEHHbIE CBOMCTBA (U3NYECKUX SBICHHM,

(1)H31/I‘-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

VYMmenue pemats pacy€THble 3a1a4uu (Ha 0aze 2 — 3 ypaBHEHMIl), UCTIONb3YS
3aKOHBI U (OPMYIIbI, CBS3bIBaIOIIME (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alMUCbIBATh KPATKOC YCJIOBHUC 3ada4M, BBIABIIATL HEAOCTAIOIIME IOAHHBIC,
BbIOMpPAaTh 3aKOHBI U (QOpPMYJbl, HEOoOXOAMMBIE Ui €€ pelleHus,
HCIIOJIB30BATh CIIPABOYHBIC OAHHBIC, IMPOBOAWTH paCLIéTI)I U OLCHHUBATH
PEATMCTUYHOCTD IMOJIYYEHHOTO 3HAUY€HUs! (PU3MUECKOW BEIMUYUHBI; YyMEHHE
ONpeAeNATh Pa3MEpPHOCTh (PU3UYECKONW BEIMYUHBI, MOJYYEHHOH mpH

PCHICHUU 3a1a9U

YMmenue XapaKTCPU30BaATh IMPUHIIUAIIBL JIEeNCTBHUS TEXHUYECKUX YCTPOﬁCTB, B
TOM YHCJIE OBITOBBIX HpI/I60p0B, U TMPOMBINUICHHBIX TEXHOJOTIMYCCKUX
MMpoOHECCOB MO UX OMMUCAHUIO, UCIIOJIB3YA 3HAHUA O CBOMCTBaxX (I)I/ISI/I‘IGCKI/IX

SIBJIGHUN ¥ HEOOXOAUMbIe (PU3NUEeCKre 3aKOHOMEPHOCTH

10

YMeHue HUCMOIb30BaTh 3HAHUSA O (PU3WUYCCKUX SBIICHUSX B MOBCEIHEBHOMN
KU3HU JUid obOecriedeHusi 0e30MacHOCTH MpH OOpalleHHH C OBITOBBIMU

npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXpPAaHEHUS 3J0pPOBbS H




COOJIFOJICHUSI HOPM 3KOJIOTMYECKOIO TOBEACHUS B OKpYXKalolleH cpene;
MOHMMaHHE HEOOXOAMMOCTH TNPUMEHEHHUS JOCTIKCHMHA (QU3uKu |

TEXHOJIOTHI JJI palliOHAJIBHOI'O ITPUPOAOII0JIb30BaAHUA

11

OnpiT  moMCKa, mnpeoOpa3oBaHUS U NOPEIACTaBICHUA  HUHDOpMAUU
(GuU3MUECKOTO  COJEpKaHUsi C  HUCHOJIb30BaHUEM  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI; YMEHHME OLEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW  WMH(OpMamMM HA  OCHOBE HMEIOIIUXCS 3HAHUA U
JOTIOJHUTEIbHBIX MCTOYHUKOB; YMEHHUE MCIOJIb30BaTh IPU BBINOJHEHUU
y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO  JIMTEPATypy (PU3UYECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTepHallbl, pecypchl cetu VHTepHeT; BIageHue
0a30BBIMH HaBBIKAMH TIpe0oOpa3zoBaHusi MH(YOpPMAIMKM U3 OJHOW 3HAKOBOWM
CUCTeMBl B JPYIyl0; yMEHHE CO37aBaTb COOCTBEHHbIE NHCbMEHHBIE H

YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALIUU U3 HECKOJIIBKUX HCTOUHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
0
1 MEXAHUYECKUE ABJIEHUA
1 ..
Mexanuueckoe — ABuwkeHHe. MarepuanbHas — Touka.  Cucrema  oTcyéra.
L OTHOCUTENBHOCTD IBUKEHUS
1 PaBHoMepHOE U HepaBHOMepHOe IBukeHHe. CpenHsis ckopocTb. Popmyna ams
BBIUHCIICHHS CPEAHEH CKOpPOCTH: vV = S/t
2
PaBHOMEpHOE mNpsAMONIMHENHOE ABUXKEHUE. 3aBUCUMOCTb KOOpPAMHATHI Tejla OT
1 BPEMEHHU B CIIy4yae paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUKEHUS:
x(7)=x,+v[t
3
I'paduku  3aBUCUMOCTM OT BpEeMEHHM JUIsI TPOEKLUHUU CKOPOCTH, IPOEKIUU
NepeMeIeHHs, yTH, KOOPAUHATHI IPU PAaBHOMEPHOM MPSIMOJIMHEHHOM JABH>KEHUN
3aBUCHUMOCTh KOOpPJMHATBl TeJda OT BPEMEHU B Cllydae pPaBHOYCKOPEHHOI'O
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Se(f) =V *i+a* =
-
@opmysbl Uil TPOEKIUU TEPEMEIICHUs, MPOEKIUH CKOPOCTH M MPOEKIUU
1 YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
s.(D=vy,t+a,-—,
4
U_\'('f) =Upx T4, 1,
a.(t)=canst,
Ulrc‘ - L’}1.'1" =2HISI
I'padbvkn 3aBUCHUMOCTH OT BpPEMEHH JJs TMPOCKIMH YCKOPEHHS, MPOEKIUU
CKOPOCTH, TPOEKIMH T[EepeMEeIleHUs], KOOpAUHATHl TpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHOKCHUHU
1 CBobogHoe manenune. DOpMysbl, OMUCHIBAIOIINE CBOOOJHOE MAJACHHE Tela IO




BEPTUKAIH (IBUKEHHUE TEJIa BHU3 WJIM BBEPX OTHOCUTEIIBHO MOBEPXHOCTH 3EMIIH).
I'paduxu 3aBUCUMOCTH OT BPEMEHH JUISI TPOSKIIUH YCKOPEHHS, IPOCKIIMHA CKOPOCTH

U KOOPpAWHATHI IIpH CBO6OI[HOM MMaJICHUU TCJIa 110 BCPTUKAIN

CkopocTh PaBHOMEPHOTO [BIDKCHHS Tela II0 OKpYXHOcTH. HampaBnenue
CKOPOCTH.

dopmyna s BBIYUCIECHUS CKOPOCTH uepe3 pauyC OKPY)KHOCTH M MEpPHOJ

oOpareHus:
2R
b=
T

HeHTpOCTpeMI/ITeHBHOC YCKOPEHHUC. HanpaBneHHe OCHTPOCTPEMHUTCIIBHOT'O

ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS] YCKOPEHUS:

CDOpMy'J'Ia, CBA3bIBAtOIIAsd NMEpUOa U 4aCTOTY O6paH_IeHI/I$IZ

WV :?

Macca. [InoTHOCTB BeliecTBa. (DOPMYJ'Ia JJIA BBIYUCIICHUA ITIJIOTHOCTH

_m

V

Cuna — BCKTOpHAaA (I)I/I3I/IIICCK3.5{ BennunHa. ClIo)KeHUE CUI

SBnenue unepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOINIECH Ha

TCIIO0

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:




Fry=—Fis

TpeHHe IIOKOSA U TPEHUEC CKOJIbXKCHUA. (DopMyna IJIs1 BBIYUCIICHHUA MOIYJIsI CHJIbL

TPCHUA CKOJIbXKCHUSA:

Fo=u-N

Hedbopmaruss Tena. Ymopyrue W Heynpyrue aedopManuu. 3aKOH YIPYrou
nedopmarnu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my -M,
F=G L1 _2
R
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 71 BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MoBepxHocTH 3eminu: F = mg.
JBxenue mnanet Bokpyr Comnina. [lepBas kocMuueckas ckopocts. HeBecoMocTh

U TIEPErPY3KH

Nwmnynbee Tena — BekTopHas pu3nyecKkasi BeIMYUHa.
=mi

I/IMHy.]'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

3aKkoH COXPAHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>'I CUCTCMBI TCII:
D=y +in,U, =const

PeakTtuBHOE ABHKEHUE

Mexann4geckas pa60Ta. dDOpMlea JJIA BBIYMCIICHUA pa6OTLI CHUIJIBI:

A=F5oosu

Mexann4deckass MOIIHOCTb:




Kunernueckas u NMOTCHIHAJIbHAA SHCPIuUs. @OpMy.Ha JJIA BBIYUCIICHUSA

KHHETHYSCKOM OHECPIHUHU:

H!Uz
By

Teopema o kuHeTHuUecKor sHeprun. Popmyra s BBIYMCICHHS IOTCHIMAIBHON
SHEPIrUH Tella, MOIHITOrO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas JHEeprus:
E=E;+E p

3aKOH COXpaHEHHs] MEXaHUYECKOU sHeprun. Popmyiia i 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuier; M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[TonBwxHbIN 1 HenoABWKHBIN 0110ku. KIITJI mpocThIX MeXxaHU3MOB,

n= Anonesaas
A‘S&TIH‘E[EE:E&H

JlaBrienure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépL[OI‘ O TCla:

_F
p_S'

JlaBnenue raza. ATMocgepHoe AaBlIeHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa IJId BBIYUCIICHUA JABJICHUSA BHYTPU JKUIAKOCTH!

p=pgh+p_,




3akoH [lackans. ['uapaBnndeckuil mpecc

3akon Apxumena. Dopmyna s OnpenereHUsT  BBITAIKUBAIOMICH  CHIIBL,

HefICTBYIOHlefI Ha T€JIO, HOFPY)I(éHHOG B X KMJAKOCTB MJIM I'a3:

Fpm =PEV

Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

Mexannyeckue KoieOanus. AMIUIMTYAa, IEPHOT U YacToTa Kosiebanuid. dopmyia,

CBSI3bIBAIOIAS YACTOTY U MEPUOJ KOeOaHuil:

Maremarnueckuii ¥ IPYKUHHBIA MaATHUKU. [IpeBpaiienue »sHeEprum Ipu

Koye0aTeIbHOM JBHXXCHHUH

3aryxatomue kojebanus. Beinyxnennsie konedanus. Pezonanc

MexaHn4ecKue BOJIHEI. HpOI[OJ'II)HI)Ie U TIONCPCYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTD pacCIipoOCTPaHCHUA BOJIHBI:

L=uv-T

3By1(. FpOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/IC 3By1(0BOI>i BOJIHBI HAa T'PaHULC ABYX

cpen. UudpasByk u ynbTpa3Byk

Ipaxmuueckue pabomol

N3mepenne cpeaHed IIOTHOCTH BEIIECTBA; ApXUMEIOBOM CHJIBI; KECTKOCTH
MPYXUHBL, KOd(PUIMEeHTa TPEeHHUS CKONBbXKEHUS; paOdOThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHMsS Opycka MO HAKJIOHHOW IJIOCKOCTH;
ycKopeHus: Opycka MpH JBMKEHHUH M0 HAKIOHHOW TIOCKOCTH; YacTOTHI M MEepHo/a

KoJieOaHUH MaTEeMaTHYECKOrOo MAasTHHKA, 4YacTOThl W Iepuoaa KoJjieOaHui




NPY>KUHHOTO MasTHUKAa; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha pblYar; paboThl CHUJIIbI
YIPYTOCTH MPHU NOABbEME TPy3a C MOMOIIBIO HEMOIBMKHOTO OJ0Ka; paboThl CHUJIIBI
YIPYToCTH NPH MOABEME I'py3a ¢ IOMOIIBIO IOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHIIBI OT 00bEMa MOTpYXEHHOW YacTu
Tena ¥ OT INIOTHOCTH KMJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUJIBI OT MacChl
TCJIa; CWJIBI TPCHHUA CKOJIBXXCHHUA OT CHJIBI HOPMAJIIBHOI'O JAaBJICHUA W OT poJda
[IOBEPXHOCTH; CHWJIBl YIPYIOCTH, BO3HHKAWOIIEH B MPYXKHHE, OT CTEICHU
nedopManuu MPYXKUHBL, YCKOPSHHsI OpycKa OT yrja HakKJIOHA HampaBIISIONICH;
nepuosia (4acToTbl) KojeOaHMM HUTSHOIO MasTHHKA OT JUIMHBI HUTH; NE€pPUOAA
Koje0aHui NpPY)KMHHOI'O MAasiTHUKAa OT Macchl Ipy3a M JKECTKOCTH HPY>KHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH NEPHO/a KOJICOaHUH HUTSHOIO MasiTHUKA OT MacChl

rpysa. [IpoBepka ycnoBus paBHOBECHs pplyara

Dusuueckue 161eHUs 8 npupode.‘ MMPpUMCEPLI ABUKCHHA C PA3JIMYHBIMU CKOPOCTAMU
B JKMBOM M HEXHUBOHU IIpHUpoac, ,Z[eﬁCTBI/IC CUJIbl TPCHHA B IMPHUPOAC M TCXHHKC,
INPpUIIMBBI W OTJIMBBI, ABHWXCHUC IIJIAHCT ConneyHoH CUCTCMbI, PCAKTUBHOC
ABHIKCHUC JKHMBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BJIUAHHC aTMOC(I)CpHOFO
JaBJICHHA Ha JKUBOH OpraHuiM, ILIaBaHUC pI)I6, BOCITPHUATUC 3BYKOB JKMBOTHBIMH,

3CMJICTPACCHUC, celicMU4JecKue BOJIHBI, HYHaMH, 5X0

Texnuueckue ycmpoucmea: CHUJOMETp, JIAaTYUKHU TIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, JWHAMOMETp, TOAIIUITHAKHA, pPAaKeThl, pblYar, IOABWKHBIA W
HETOJBI)KHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3Mbl B OBITY,
COOOIIAIONINECS] COCYJIbl, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp, 3XOJOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TETUUIOBBIE ABJIEHU A

OCHOBHBIE MOJIOKEHUS MOHGKYHHPHO-KI/IHCTI/IIIGCKOI\/JI TECOpHUU CTPOCHHA BCHICCTBA.
MOI[CJ'II/I TBép,[[Ol"O, KHUIKOTO n ra3oo6pa3Horo COCTOSIHUI BCIICCTBA.

Kpucrannmaeckue u amopdusbie Tena

I[BI/I)KCHI/IC qacTull BCIICCTBA. CBs3b CKOPOCTHU ABUXKXCHUA YaCTHULL C TCMHCp&TypOf/'I.

BpoyHnoBckoe nBuxkenue, nupdysus

CMauuBaHue U KalTWJUIAPHBIC SIBJICHUA

TermoBoe pacuipeHne u cKaTHe




TenmoBoe paBHOBECHUEC

Buytpennsas osHeprus. Pabora u Temmomepenaya Kak CIOCOOBI M3MEHEHUs

BHYTPEHHEHN SHEPruu

Bubl TCIUIONCpeaavu: TCIJIOMPOBOAHOCTh, KOHBCKI S, U3JIYYCHHUC

HarpeBaHHe " oxJaxjaeHue Teil. KonmmyecTBo TeIIoThI. Y IenbHas TEINIOEMKOCTD:

O=am(ty—1)

3aKkOH COXpaHEHHWs JHEPIMM B TEIUIOBBIX IIpolieccax. YpaBHEHHE TEIJIOBOIO

OasaHca:

O +0,+..=0

Ucnapenue u koHueHcauusa. l3meHeHMe BHYTPEHHEM OJHEpPruu B IIpOLECCE
WcrmapeHuss W  KOHJeHcaluu. KuneHue KUIAKOCTH. YIenbHas  TeruioTa

napoobpasoBanus: L = Q/m

BrnaxuHocTth BO3yXa

[InaBnenue u kpucramumsanus. Vi3MeHeHne BHYTpEHHEN 3HEPTUU NIPH IIABJICHUN U

KpucTaJllIn3aluu. VY aenpHas TemiIoTa MIaBICHMS:

BryTpeHnHss sHEprus cropaHus TOIUIMBA. Y JeNIbHAS TEIUIOTa CrOPAaHUs TOIUIMBA: (

=Q/m




2
[Tpunnume! padoTe! TermnoBsix AsuraTenei. KITJI remoBoro asurarens
4
Ilpakmuueckue pabomol
N3Mepenne yaenapHOW TEIIIOEMKOCTH METAUIMYECKOro IMWIMHAPA; KOJIMYECTBA
2 TETJIOTHI, TOJYYEHHOTO BOJAOH KOMHATHON TeMIIepaTypsl (PMKCUPOBAHHOI MacChl, B
KOTOPYIO OIYIIEH HAarpeThIi IUINH/P; KOJIUYECTBA TEIUIOTHI, OTAAHHOIO HAIPEThIM
UAJTUHAPOM, TIOCJ€ OINYyCKaHWS €ro B BOJAY KOMHATHOM TEMIIEpaTyphl;
5 OTHOCUTEJIbHOM BJQXXHOCTU BO3/lyXa; YACJIbHOW TEIUIOTHl IUIABJICHMS JIbJA.
UccnenoBanue uaMeHeHs: TeEMIIEpaTyphl BOJIBI IIPU PA3JIMUHBIX YCIOBUSIX; SIBJICHUS
TEII000MEeHa MPU CMEITUBAHUH XOJIOAHOM U ropsiueii BOBI; MpoIiecca HCTIapCHHS
2
Quzuueckue sA61eHUs 68 Npupooe: TIOBEPXHOCTHOE HATHXKEHHUE U KAIUJUISPHBIC
SIBJICHUSI B TPHUPOJAE, KpUCTAUIbl B Mpupoae, uznydeHue ConHia, 3amep3aHue
6 BOJ0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHESI, CHera
2 TexHuueckue ycmpotiicmea: KanWJULIPbl, MPUMEPHl HCIOIb30BAHUS KPHUCTAJIJIOB,
XKUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOIUJICHUS
1 JIOMOB, THUTPOMETPHI, TICHXPOMETp, IMapoBas TypOWHA, IBUTATENh BHYTPEHHETO
7 CTOPaHHUs
3 SJIEKTPOMATI'HUTHBIE ABJIEHM A
3
Onektpuzanus Ten. [[Ba Buia d31eKTPUIECKUX 3apsiI0B
1
3
B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
2
3
3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
3
3

Onekrtpruueckoe 1nose. Hampspk€HHOCTh  anekTpuueckoro mois.  IIpuHnun

CYNCPIO3NNIHHU IJICKTPUICCKUX rnoJiei (Ha Ka4€CTBCHHOM ypOBHC)




Hocurenu osmexkrpuueckux 3apanoB. JleWcTBHE 3JIEKTPUYECKOrO IOJIsA  Ha

SJICKTPHUYCCKUEC 3apsAIbl. HpOBO,Z[HI/IKI/I U JUSJICKTPUKH

[TocTrosanHbIN 37ekTpuyeckuil ToK. JlelcTBus 3iekTpuyeckoro toka. Cuiia Toka.

Hanpsixenue.

l=qg/t,U=A/

9JI€KTpI/I‘l€CKOC COIIPOTUBJICHHUE. y,[[eJ'IBHOG OJICKTPHUYCCKOE COIMPOTHUBIICHUC!

R =pl/S

3akon Oma s yuactka anektpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTMHEHNE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R, +R,
HapannenLHoe COCAUMHCHUEC ITPOBOJHUKOB PABHOT'O COIIPOTHUBIICHUS:

U=U;I=I+I;R=2.

2

CMelIanHbIe COCINMHCHUA MMPOBOAHNKOB

Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoyns — Jlenna:

O=I"R-t

OngIT SpCTCILa. MarsutHoe moJje npsaMoro ImpoBOJHUKA C TOKOM. JInaun

MAarHUTHON MHIYKIIUHA

MarsuTHoe I10JI€ IOCTOSHHOI'O MaruuTa. B3anMoeicTBre IOCTOSHHBIX MarHUTOB




HeﬁCTBHC MAardvMTHOTO I10JI Ha ITPOBOJHUK C TOKOM

OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuino Jlenua

IIpaxmuueckue pabomol

N3mepenue 3JIEKTPUIECKOTO COIPOTHUBIICHUS pe3ucropa; MOUIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIYECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CWJIbI  TOKA, BO3HMKAKOUIETO B MPOBOJHHUKE
(pe3ucTopsbl, JTaMIlo4Ka), OT HANPSKEHHs HAa KOHIAX MPOBOAHMKA; 3aBUCHUMOCTH
CONPOTUBJICHUS] OT JUIMHBI MPOBOJHHKA, IUIOLIAJHA €r0 MOMEPEYHOrO CEUYECHUS U
YAEJIBHOTO COIPOTUBIICHUS.

[IpoBepka mpaBmiIa [ SJIEKTPUYECKOTO HAMPSIKEHUS MPU MOCIEI0BATEIBHOM
COCAMHEHMHU IIPOBOJHMKOB; IIpaBWiIa Il CHJBl JJIEKTPUUYECKOIO TOKA IIpU

NapajyuieIbHOM COEAMHEHNU TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue s6leHUs 6 npupode. DIEKTPUYECKUE sBIEHUS B aTrmocdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJ€ 3eMJIH, APEid TMOII0COB,

POJIb MAaruuTHOT'O MOJIA AJIF J)KU3HU Ha BCMJ'IG, MOJIIPHOC CUSHUC

Texnuueckue ycmpoiicmea: DSIAEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  DHEpPruM,  DBJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTelbHbIe 3JEKTPONPUOOPHI (MIPUMEpPHI), IEKTPUUECKUE MPEIOXPaHUTENH,
ANIEKTPOMArHuT, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSIHHOTO

TOKa

3JICKTpOMaTHI/ITHBIC BouHEL. IIIkama OJICKTPOMArHUTHBIX BOJIH

JlydeBas mojzenb cBeta. [IpsMonuHeitHOe pacpOCTpaHEHUE CBETA




3akoH OTpa’XE€HUs CBETA. IInockoe 3€pKajio

[Tpenomiienune cBera. 3aKOH MPETOMIICHUS CBETa

HI/ICHepCI/IH CBCTa

JIunza. Xong nyqeﬁ B JIMH3C. CDOKYCHOG pacCTOAHUC JIMH3BI. OnTHyeckas cujia

yurser; D = 1/F

I'na3 xak onruyeckas cucrema. ONTUYCCKHUE HpI/I60pBI

IIpakmuueckue pabomul

#H#HPar#t#l13MepeHne  ONTHYECKOW CHJIBI  coOMparolied JMH3bL, (OKYCHOTO
paccTosiHUsI coOuparoeii THH3bI (110 CBOMCTBY paBeHCTBA pa3MepoOB MpeaMeTa U
n300pakeHus, KOI/la IpeaMeT pacloiiokKeH B JBOHHOM (okyce), mMokazarens
MPEJIOMIICHUS CTEKJIA.

#H#HPar#t#llccnienoBanue CBOWCTBA H300pakK€HUS, MOJIYYEHHOTO C MOMOIIBIO
coOuparomel JTUH3bI, U3MEHEHHs (DOKYCHOTO PACCTOSIHUSI IBYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJla MPEJIOMJIEHUSI CBETOBOTO Jiyya OT yIJIa MaJieHHus Ha TpaHMIe

«BO3AYX — CTCKIIO»

Dusuueckue s6l1eHUS 8 npupode: 3aTMCHU A COJ'IHI_Ia u .HyHLI, OoBE€Ta TCII,

ONTHYECKHUE sABJIeHUS B aTMochepe (1iBeT Heba, pedpakius, paxyra, MUpPaxK)




3
) Texnuueckue ycmpoticmea. 0O9KH, IEPUCKOIIL, (OTOAAPAT, ONMTUICCKHE CBETOBOIBI
8
4 KBAHTOBGIE ABJIEHUA
4
PannoaktuBHOCTh. Anbda-, OeTa-, ramma-uznydeHus. Peakuum anbda-u Oeta-
pacriaga
1
4
OmnsiTel Pesepdopaa mo paccesuuro anbda-yactuu. [Inanerapuas mogens atroma
2
4
CoctaB aromHoro spa. M3otomsl
3
4
[lepuon nonypacnaia aTOMHBIX sSIEP
4
4
SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MAaCCOBOTO UUCEIN
5
4 Qusuueckue sA6leHUs 6 Npupode: E€CTECTBEHHBIM PAaTUOAKTUBHBIA  (OH,
KOCMHUYECKHE JTY4YH, PaJUOAKTUBHOE U3TyYCHHE MPUPOIHBIX MUHEPAJIOB, JIEHCTBUE
6 pPaJIMOAKTUBHBIX U3ITy4EeHUH Ha OpraHU3M YeJIOBeKa
4

Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAMBHUIYalbHbBIM 03UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YyebHukun: ®roOC A.B.MNepbiwKnH.
C6opHuk 3agav:B.U.Jlykawwk, E.B.MBaHoBa.
OunpakTudeckne matepuansl: A.E.MapoH, E.A.MapoH.

TeTtpagb ons nabopatopHbix paboT: B.A.KacbsiHoB, B.A.KopoBuH.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

lNpenogaBaHne HU3MKMN.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bugeo ypoku.








