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MNOACHUTEJIBHAS 3AIITUCKA

[IporpaMMa 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO oOOLIEro oOpa3oBaHMs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOTrpaMMBbl, NPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (enepanpHOl pabodeit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mporpamMmbsl 10 (DU3MKE HANpaBleHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYaroIIMXCS M OpraHu3alui0 H3y4eHHUs
¢bu3MKN Ha JAESITETPHOCTHOM OCHOBe. B mporpamme mo Qusuke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pe3ysibTaTaM 00y4YeHHUsI, a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeesieHne y4eOHOro Marepuana
1o rogam oOydeHus (IO KjaccaM), IpejiaraeT NpuMEpPHYI0 MOCIEq0BaTEIbHOCTh
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS NPEIMETHOTO COJACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®du3zrka ABISETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (hrU3MUecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4YHYI0 KapTUHY MHpa, MPeloCTaBisIeT Haubojiee sSICHbIE
00Opa3Ilpl MPUMEHEHHsS] HAYYHOTO METOJ[a TO3HAHMsI, TO €CTh CIoco0a MOMydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEANojaraeT OBJIaJCHUE
CIICIYIOIMMHA KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UHTEPIPETHPOBATH  JaHHbIE H  HCIONH30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HAa YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
ompenenensl B Konuenmuum mnpenogaBanust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX opraHuzauusix Poccuiickoit @Denepanuu, peanu3yroIUX
OCHOBHBIE  00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKIEHHOM pelICHUEM



Komnernn Munncrepersa npocseienust Poccuiickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).
Hean nudyyenus GU3MKM:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dopMHUpoBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yIbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dopMupOBaHKE NPEICTABICHUA O posid (U3MKH IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTmkeHne JTHX IeJield mporpaMMbl 1O (DU3WKEe Ha YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETECHUE YMEHUIN OMHUCHIBATh U OOBACHATH (PU3NUYECKHUE SIBJICHUSI C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUINUX PACUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HaOIIOAaTh MPUPOIHBIC SBJICHUS W BBITIOJHATH OTIBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATILHON AeSTeIbHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

[Ipennaraemseiii B mporpaMmMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT u
OTIHITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, YUUTEIb JIeJaeT BEIOOP MPOBEACHUS
71a00paTOpHBIX pabOT M OMBITOB C Y4YETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH



oOyJaromuxcs, CIUcKa SKCIEPUMEHTAIbHBIX 3a/laHul, MpeaaraéMbiX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.

Peanu3anusa BOCHHTATEJIbHOI0 MOTEHIHMAJIA YpPoKa nqmpeamoJjaracer
ciaeayriiee:

1) mpuBjcUeHNEe BHUMAHUS IIKOJLHUKOB K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypokax (aKkToB;

2) WCIOJb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTCH COJIEpP)KaHUS ydeOHOTrO
npeaMeTa yepes3 moadop COOTBETCTBYIONIUX TEM, HCTOPUUECKHUX (DAKTOB, COOBITHIA,
MIPOLIECCOB, SIBJIICHUMN, TPOOIEMHBIX CUTYaIMM U TeM ISl OOCYKIEHHUS B KJ1acce,

3) hbopMupOBaHHUE S3BIKOBOM JIMYHOCTH, COJCHCTBHE B OBJIAJICHUH MOTCHI[MAIOM
CJIOBECHOTO HCKYCCTBa JJIsI JaJbHEWIIEr0 CaMOpPAa3BUTHS M CaMOpEAIU3allUU,
dbopMHpOBaHWE MEHTAJILHOCTH HOCHUTENA SI3bIKa, HAIMOHAIBHO-KYJIBTYPHOU
UJICHTUYHOCTH, IPUOOIICHHS K UCTOPUU U KYJIbTYpe cBOei PonuHbl;

4) mpuMEHEHNE Ha YPOKE HHTEPAKTHUBHBIX (OpM paboThl yyamuxcs (B TOM YHCIIE,
BUPTYAJIbHBIX ~ 3KCKYpCHil, = 0Opa3oBaTelIbHBIX  MapHIPyTOB,  MPAaKTHKO-
OPUEHTUPOBAHHBIX MOAYJeH, y4eOHOMCCIIEIOBATEIbCKUX 3aHATUH MPAKTUKO-
OpPUEHTUPOBAHHOT'O XapaKkTepa B pAMKax MPOEKTHOM AESITEIbHOCTH);

5) HHTEIUICKTYalbHBIX WIP, CTUMYJUPYIOIIUX [O3HABATECIbHYI0 MOTHBAIUIO
IIKOJIbHUKOB, IJI¢ MOJY4YEHHBbIE HA YPOKE 3HAHUs AT yYallUMCS BO3MOYKHOCTD
NPUOOPECTH ONBIT BEACHHUS] KOHCTPYKTUBHOTO JMAjora; rpynmnoBOl pabOThl WK
paboThl B TMapax, KOTOpbIE y4YaT IIKOJbHUKOB YYacTHIO B KOMaHIE H
B3aMMOJICHCTBUIO C IPYTUMH IETbMU;

6) MTHUIMMPOBAHKE U MOICPIKKA UCCIICIOBATEIBCKON IEATEILHOCTU NIKOJIBHUKOB
B paMKax peaju3aluyd UMH WHIWBUAYAJIBHBIX U TPYNIIOBBIX HCCIIENOBATENBCKUX
IIPOEKTOB, YTO JA€T MM BO3MOXHOCTh MPUOOPETATh HABBIK CAMOCTOATEIHLHOIO
pELICHUs] TEOPETUYECKOM MPOOJIEMBI, OMBIT MYyOJUYHOTO BBICTYIUICHUS TEpeN
ayIUTOpUEN, apIyMEHTUPOBAHNS U OTCTAMBAHUS CBOEN TOUKH 3PEHHUS.

Ha usydenune ¢usuku (6a30BbIi YpOBEHH) Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus orBoauTcs 238 acoB: B 7 kiacce — 68 yacos (2 4aca B HEICNIO), B 8
kiacce — 68 vacos (2 yaca B Hezenmo), B 9 kimacce — 102 vaca (3 vaca B Heaelo).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOPsI U NpoIeypa NPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. Ompexenenue EHBI ASIEHUS IIKAIbI U3MEPUTEIHLHOTO Mprubopa.
2. H3MmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEL
5. M3Mmepenue TemMreparypsl HNpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM O0Jblle, YeM OO0JbIlIe BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIEeHUS 0 CTPOEHHHU BellleCTBA.

Crpoenue BeliecTBa: aTOMbl M MOJEKYJNbl, HX pa3sMmepbl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTHM JBWKEHHS YacTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue uacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE TAa30B, KUAKOCTEN M TBEPABIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsS3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.



2. HaGmonenue nuddysum.
3. HaGmiomenue  siBIeHUWH,  OOBACHSIONIMXCS ~ MPUTHKCHHEM WM
OTTAJIKMBAHUEM YACTUI[ BEIIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aToMa METOJAOM DpsoB  (C  MCIOJIb30BAHUEM

dboTorpaduii).

2. OnbITHI IO HAOJIIOAEHUIO TETUIOBOTO PACHIMPEHUS Fa30B.

3. OnbITI IO OOHAPYKEHUIO AEUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUSL.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBU)KEHUE.
Cxopoctb. CpellHssl CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.

SlBnenve wuHepuuu. 3aKOH MHEpUMH. B3anMoneicTBUE Ten Kak MNpUYMHA
M3MEHEHUSI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
o0BbEMa BeleCTBa.

Cuita Kak XapakTepUCTHKaA B3auMOAEHCTBHS Ten. Cuna ynpyroctu M 3aKOH
['yka. 3MepeHune CWiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHHS W Cuja
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMoi. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHne MeXaHUYECKOTO ABUKCHUS Tea.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHUS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HabGnroneHue u3MeHeHusl CKOPOCTH ITPU B3aUMOICUCTBUHU TeE.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TETL.
6. CroXeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.
Jlabopamopuvie padbomoul u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKEHHsI OpycKa WM MIapuKa To
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenne NIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (JedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBienne TBEPABIX TeJl, >KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTWUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUs raza or oOb&Ma, TemrepaTyphl. llepemaua naBieHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOMHBL. [ MapocTtaThyeckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emuin U atmocdepHoe naBieHHe. [IpUUYMHBI CyIIECTBOBAHMS
Bo3nymrHONW o0onoukn 3emun. OmbiTt Toppuuermm. M3mepenue aTmMocgepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOro AaBJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIIEpaTyphbl.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIIEH CUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.

o vk w N e

N

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJIKOCTH.
8. YcIIOBHE IUIABaHUS TEN: IJIABAHUE UJIU IIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.
Jlabopamopuwvie pabomol u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH Beca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.
4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BEMA MOTPYKEHHON B KUJIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KUJIKOCTH.
5. KoncTtpynpoBanue apeomeTrpa WIM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
Pa3znen 5. PaboTa n MOIHOCTB. DHEPrusi.
Mexanudeckast padboTta. MOIHOCTb.
[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbruara. [[pumenenne npaBuiia paBHOBECHS pbldyara K 0J10Ky. «3010Toe



npasuiio» Mexanuku. KI1JI npocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMANIbHAs JHEPIUS.
[IpeBpalieHrie 0OTHOrO BUIa MEXAHHMYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenne padOThI CUIIBI TPEHUSI ITPU PAaBHOMEPHOM JIBUYKEHUU TeJa MO

TOpPU30HTAJIbHOM IIOBEPXHOCTH.
2. HccnenoBanue yciioBHM PaBHOBECHS pblUara.
3. M3amepenne KIIJ] HaKIIOHHOM IIJIOCKOCTH.

4. M3yuyeHne 3aK0HA COXpPaHEHUs] MEXaHUYECKON SHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJAPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. OMbITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenun TBEPAOrO, JKHUAKOTO W Ta3000pa3HOTO COCTOSTHUU BEIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUW MOJEKYISIPHO-KUHETUYECKOW TEOPHUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHMsS BHYTPEHHEW HHEPruu:
TeIJIonepeaaya u coBepiieHre padoTel. Buasl Temionepeaayun: TemIONpOBOIHOCTD,
KOHBEKIINS, U3ITYYEHHE.

KonudectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeEIUIOBOTO OanaHca. [lmaBrnenune w
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kumenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMOC(EepHOro
JTABJICHUSI.

BrnaxxnocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIUIOTa CTOPaHusl.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro asurarens.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.
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Ha6nronenue nuddysum.

HaGnronenue sBieHnii cMadyMBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nronenue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepilieHuU paOOThl BHEITHUMU CHUIIAMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3TUIHBIX BEIICCTB.

. HaOmronenue KkumneHus.

. HaGroneHme mocTosTHCTBA TEMITEPATyPhI MPHU TUTABIICHUH.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBHS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OnpenenenHre 1aBIeHUs BO3AyXa B OalJIOHE IIIPHUIIA.

OnbITeI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenune wu3MeHeHUs BHYTPEHHEM OSHEpPruu Tejla B pe3yJibTare
TEIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Ornpenenenue yienbHON TEMIOEMKOCTH BEILIECTRA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Onpenenenue y1eaIbHON TEIIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpuueckoe mnoJie. Hanpsxk€HHOCTh 3ieKTpudeckoro noisis. IlpuHnmn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsigoB. DJIEMEHTapHBIA JICKTPUUECKUM 3aps/l.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckasg nemnb. Cuna  Toka.  DIEKTPUYECKOE  HAIPsHKEHHE.

ComnpoTuBiieHHE MPOBOJAHUKA. ¥YIETbHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa
115 yuactka uenu. [locienoBarenbHoe U apaiebHOE COEAMHEHUE IPOBOIHUKOB.

PaGora u MOIHOCTH 3JeKTpuYeckoro Toka. 3akoH Jlxoyns—JleHna.
DneKTpUYecKre 1enu U MOTPEeOUTENHN dIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuThI. B3auMo1eiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. MarouTHoe mosie 3eMJIM M €ro 3HadyeHWe sl KU3HU Ha 3emiie. OmnbIT
Opcrena. MaraHuTHOE MoJI€ JIEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. JIeliCTBHE MarHUTHOTO OISl HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb
MMOCTOSSHHOTO  TOKAa. VICIOnb30BaHWE BJIEKTPOJABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DNeKTporeHepaTop. Cnioco6bt MOJTYYEHHUS AIEKTPUUYECKOM SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa pona 3eKTpUIECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI MHIYKLIHS.
3aKOH COXPaHEHUS DIEKTPUUECKUX 3aPSAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30BbIi1 pa3psa.
. I3Mepenure cuiibl ToKa aMIepMETPOM.
. I3aMepeHnune 31eKTpuiIeCKOro HarpsKeHUs BOJIBTMETPOM.
. PeocTar u Mara3uH CONpOTUBIICHUM.
. B3auMoiericTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJOCOB MAarHUTA.
. MoniennpoBaHre MAarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarsuTHoe 1oJie Toka. JJIEKTPOMarHur.

JleiicTBrE MarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb TIOCTOSHHOT'O TOKA.

HccnenoBanue IBICHUS AJIEKTPOMATHUTHON UHIYKIIUH.

OneiTel @apages.

3aBUCHUMOCTh HaIlpaBJIICHUs MHIYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

DeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITbl 1O HAOMIOJEHUIO DJCKTPU3AIMU  TEN UHIAYKIUMEH W TpU
CONPUKOCHOBEHUM.

UccnenoBanue nAEMCTBHUS 3IEKTPUYECKOTO TIOJII HA NPOBOJHUKH U
JARJIEKTPUKHU.

COopka u rmpoBepka pabOoThI IEKTPUUECKOH IIETH MOCTOSIHHOTO TOKA.
N3mepenue u perympoBaHUe CUIIbI TOKA.

N3mMepenue u peryimpoBaHUe HAIIPSKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEpe3 pPe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JIMHBI, IUIOMAJAN TONEPEYHOIO
CEUYCHHMS U MaTepuala.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IMIPU  TOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Uid CHJIbI TOKAa MPU MAPAUICIBHOM COCIUHEHHUU
PE3UCTOPOB.

Onpenenenue padbOTHI JIEKTPUIECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH — AJIEKTPUYECKOTO  TOKA, BBIACISEMOW Ha
pe3ucrope.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO 4YEpe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

HccnenoBanre MarHuTHOTO B3aMMOJIEMCTBHS TOCTOSIHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPHU UX 00 BEANHEHUN
Y pa3/ieICHUN.

Hccnenosanue neicTBUs 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATYILIKU C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.
N3ydeHne neicTBUSI MATHUTHOTO TOJISL HA MPOBOJIHUK C TOKOM.



19. KonctpynpoBanue 1 u3yueHue paboThl 3JEKTPOIBUTATEIS.

20. 3mepenne KII/] anmexkTpoaBUraTenbHON yCTAHOBKH.

21. OnbITEL MO  MCCIIEIOBAHUIO SIBIIEHUS 3JIEKTPOMArHUTHOW HHIYKIIHH:
VCCIICIOBAHUE W3MEHCHHM 3HAYECHHWS W HAIPaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3gen 8. Mexanndeckue siBJIeHUS.

Mexannueckoe JOBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE ABMKeHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiHMHEHOe aBuxkeHue. CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHXKEHUE MO OKpyxkHocTu. llepuon u yactora oOpaieHuUs.
JIuHenHas u yrioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropon 3akoH Herotona. Tpernii 3axkon HeroTona.
[IpyHIMI CyIIEPIIO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHila TPEHUS CKOJIBKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOIrO
nageHus. Jlwxenue ruia”er Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u pabotel. [loTeHunanbHast SHEPrus Teaa, NOJHATOTO Hal
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cxkatou npyxuHel. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

OTCUY€Ta.
2. CpaBHEHHME MyTE€Hd M TPACKTOPUM JBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepenne CKOpOCTH ¥ YCKOPEHMS PSIMOJIMHENHOTO JBKEHUS.
4. HccnenoBaHre MPU3HAKOB PABHOYCKOPEHHOTO ABUKEHUSI.
HaGnronenue nBr>xeHus Tea o OKpyKHOCTH.



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

Ha6nronenne MexaHnuecKuX SIBICHUN, POUCXOAIINX B CUCTEME OTCUETA
«Tenexkay nmpu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHUS Teja OT MAacChl Tejla U JACHCTBYIOIIECH Ha HETO
CHJIBI.

Habmronenue paBeHcTBa CUJT TPU B3aMMOICHCTBUHU TEI.

N3mMeHneHne Beca Tela npu yCKOPEHHOM JIBH>KEHUU.

ITepenaya ummynbca pyu B3aUMOACHCTBUU TEN.

[IpeobpazoBanms SHEPTUU TIPU B3AUMOICHCTBUM TEI.

CoxpaHeHure uMNyJibca IPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHue uMITyJIbca Ipu a0COIOTHO YIIPYTrOM B3aUMOICUCTBUU.
Habmronenune peakTHBHOTO JIBHKCHHSI.

CoxpaHeHrne MEXaHUUECKOM SHEPryuu IIPU CBOOOTHOM TaJCHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MIPU ABUKEHUU TEJIA MO JCUCTBUEM
MIPY>KUHBI.

Jlabopamopuwie padbomul u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTta i pa3roHa M JaJIbHEWIIETO PABHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEIEKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka WIM JIBHXKEHUS
HIapyKa M0 HAKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpPEHHMs Tela NPHU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOU TUTOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBWKEHHH 0Oe3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHMUS.

Omnpenenenre K03hGUIMEHTA TPEHUS CKOJTBKCHHSL.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHUSI TPU PABHOMEPHOM JIBUYKEHUH Teja Mo
TOPU30HTAJIbHON MOBEPXHOCTH.

Onpenenennie pabOTHl CWJIBI  yIPYTrOCTH MpPH  TOIBEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannyeckune KoJ1e0aHUA U BOJHBI.



KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: MepHo/,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue  kosjeOanus.  BwiHyxkzaeHHsle — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHH4YeCKux BOJIH. [IponosibHblE U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpaxeHue 3Byka. MHbpasByk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmionenue koneOaHuil Tesl MOJ JCHCTBHEM CHIIBI TSKECTU U CHJIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Hab6utoieHue BbIHYKIEHHBIX KOJICOAHUN U pe30HaHca.

PacnipocTpanenne npo1obHbBIX U IONEPEYHBIX BOJIH (Ha MOJEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie padbomul u onvimel.

1. OmnpeneneHve YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MasiTHUKA.

2. OmpegeneHue 4aCTOThI U EpHO/ia KOIeOaHU MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Mepro/ia KoieOaHUl MOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpHUOAA KOJeOaHUM PY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepuoAa KoJeOdaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuojaa  KoseOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

o vk~ w N

7. U3mepenue yckopeHus: CBOOOTHOTO MaICHHS.

Pa3znen 10. djiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  DJNEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. lllkama snekrpomarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBETA.

JHemoncmpayuu.

1. CBolicTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie pabomol u onvimel.
1. M3yueHnue CBOWCTB 3JCKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOWIIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbIE sIBJICHMS.

JlyueBas  momens  cBera.  Hcrounuku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpanenue cBera. 3atMenus ConHua u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lonHoe BHyTpeHHee
OTpaxkeHWe cBeTa. lcnonap30BaHUE TIOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xop ayyen B inH3e. OnTudeckas cuctema (hoToanmnapara, MUKPOCKOIIa
u Teneckomna. ['1a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

emoncmpayuu.

[IpssMonuHEHOE pacupOCTPAHEHUE CBETA.

OtpaxeHne cBera.

[Tonyuenne n300pakeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue crera.

Onrtuueckuii CBETOBO.

Xon iydelt B cobuparoniei JuH3e.

XoJ1 Tyder B pacCeUBAIOLIECH JIMH3E.

[Tomy4yenue n3o0paxeHuit ¢ TOMOIIBIO JTUH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEJIECKONA.
10. Moxenb r1asa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.
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12. [lomyuyenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopnuvie pabomol u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPaKEHHs CBETOBOTO Jyda OT yria
najicHusl.

2. M3ydeHue XxapakTepUCTUK N300paKeHHs MIPEIMETa B IJIOCKOM 3epKaie.

3. HccnemoBaHue 3aBUCIMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO JIy4a OT yriia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. Ilonmydenue n300pakeHU C MOMOUIBIO COOMPAIOILEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMpAOIIei
JIMH3BIL.

6. ONBITHI 110 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI MO BOCHPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJEHUH depes
[[BETOBBIE (DPUIIBTPBHI.



Pasznea 12. KBaHTOBbIE SIBJICHMUS.

OmnsiTel Pesepdopna u mmanerapHas monenb aroma. Moaens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBantel. JInHelyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykionnas wMopgenb aromHoro siapa. M3oromsl. PanunoaktuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOIO U MAacCOBOTO YHCEIL.
OHeprus cBsi3M aroMHbIX sjep. CBsi3b Macchl W dHepruu. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3IIYYCHHH HaA >KHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHoeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3IMyHbIX Ta30B.

3. ConekTtp Bozmopoa.

4. HabGnroneHue TpekoB B kaMepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINUX U3TYyUEHHI.

6. Peructpaius uziiydeHus IpupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvie pabomol u onvimel.

1. HabGnrogeHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mMmepeHue paauoakTUBHOTO (hOHA.

IHoBTOpUTEIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINN MOYJb TIPpEAHA3HAYECH JJI CUCTEMATH3aIluu
1 00001IEeHUS TPEIMETHOTO COJICPIKAHUSI U OTIBITA ACATEIbHOCTH, TPUOOPETEHHOTO
MpU HU3YyYCHUH BCETO Kypca (U3UKH, a TaKXke JJIsl MOJATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3MKe I 00y4JarommXcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX OOECIEYUBACTCS TOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOy4eHus, QopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBIACHITH (pu3nyeckue
SBJICHUS, TPUMEHSS TOJy4YeHHBbIE 3HaHMs, pelarh 3aJadud, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIHATIEHO AESTEIBHOCTHBIN XapaKTepP TaHHOTO pa3jielia peajiu3yercs 3a
CYET TOr0, UTO OOYYAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM MPEJIaraeTcsi:



HAa OCHOBE TIIOJIYUCHHBIX 3HAHMW pACMO3HABaTh M HAYYHO OOBSICHATH
(duznyeckue SBICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
MCIT0JIb30BaTh HAYYHBIE METO/bl UCCIIEAOBAHUS (PUBHMUECKUX SIBJICHUM, B TOM
YyucIie 7151 IPOBEPKU TMITOTE3 U NOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJe€€ Ba)XKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPaKTUUYECKOIO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTrUHu.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbsrate nsyuenus GuU3NKA Ha YPOBHE OCHOBHOTO 0O0IIIEro 0Opa3oBaHuUs

y oOyuaromerocsi 6yayT cOpMUpPOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

- FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILHIIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3CTeTHYECKOr0 BOCITUTAHUSI:

- BOCIIPHUSITHE 3CTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ TrapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HayKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, Ba)KHEUIIEH COCTABIISIIOLIECH
KYJBTYPHI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3[10POBbSI M  3MOLHMOHAJIBHOIO
0J1aronosry4yus:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH TpaBUI 0O€30IacHOrO TOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(hopMHPOBAHHOCTH HaBbIKA pedieKkcru, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE y4yacTH€ B PEUICHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, Topoja, Kpas) TEXHOJOTMYEeCKOW U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA;



e - HHTEpEC K MPaKTUYECKOMY M3yUEHUIO Ipodeccuil, CBI3aHHBIX C (DU3UKOM;

e 7)3IKOJOTMY€CKOT0 BOCIIMTAHUS:

e - OpPHEHTALUA HA TNpPUMEHEHUE (PU3NYECKUX 3HAHUW I pelIeHUs 3aaad B
00JJaCTH OKpY’KAIOWIEH Cpenbl, IJIaHUPOBAHUS IIOCTYNKOB W OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M MyTed HX

pelieHus;

e 8) amanTanuu K HM3MEHSIIOIIMMCS YCJOBHUSM COLUAIBbHON W NPHUPOTHOMI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU TMPHU BBINOJHEHUH HWCCICIOBAHUN U
MPOEKTOB (PU3NUYECKOW HAIMpPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUIM
APYTHUX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIESITCIIbHOCTD,

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YHUCIE (OPMYITUPOBATH
UJIEH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME AECPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
buzukwy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JEHUCTBHHA C Y4YETOM BIIMSIHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs TPOrpaMmbl o GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwaromierocs OyayT cpOpMHUPOBaHbI MeTalpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIIUE TT0O3HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBHUS,  PETYJSITUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE NeiHCTBUA

ba3oBble JJoruyecKkue 1eMCTBUSA:
e BBUIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIICHUIA);
e YCTaHABJIMBATH CYIIECTBEHHBIN MMPU3HAK KIacCU(DHUKAIIMKM, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;



BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B paCCMATPUBAEMBIX (DaKTax,
JAHHBIX U HAOJIOJACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3M TMPU HM3YYCHHH (DU3UICCKUX
SBJICHUI U TPOLIECCOB, JI€JIaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUN, BBIJIBUTATh TUIOTE3bl O B3aWMOCBSI3SX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENBLHO BBIOUpATh c1I0c00 pelieHus yueOHoM hu3nuecKkon 3a1auu
(cpaBHEHHE HECKOJBKMX BApUAHTOB peEIIeHHUs, BBHIOOp Haubosee
MNOJXOJSIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKue 1eMCTBYA.

MCITOJIB30BATh BOIIPOCHI KAK UCCIIEA0BATEIIbCKUI HHCTPYMEHT ITI03HAHNS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UUYECKOTrO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIEEe pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEANOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIM JIaHHBIX C y4€TOM TMPEJIOKEHHOU Yy4eOHOU
(bu3nYeCKON 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHUPOBATH WH(OpPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMYy TIPEACTABICHUS
uHQopMaIUl W WUTIOCTPUPOBATH peIIaeMble 3aJadydl  HECJIOKHBIMU
CXeMaMH, rarpaMmMamMu, HHOU rpaduKoi M MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHUS:

B XOJe O0OCYXKJeHHusi y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U
BBICKA3bIBaTh WU, HAllEJICHHbIE HA pEIICHUE 33Jaud U TMOJAepKaHHe
O1arokeIaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHUKOB
Janora, oOHapyXKMBaTh pa3IMYMe U CXOACTBO MO3UIIHI;

BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3YyIbTaThl BHITOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUSA
no €€ JOCTHKEHHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JEUCTBUA C APYTHUMH YJICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranm3anus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOMUX
JUTSL petieHus] PU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
TpYHIION);

CaMOCTOATENBHO COCTABIISITH AITOPUTM PelIeHHs (PU3UUECKON 3a1auul WU
IUTAHAa MCCIICOBAHUSA C YY4ETOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JenaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JIaBaTh a/ICKBATHYIO OLICHKY CUTYyallMy U IIPeAJIarath IJIaH €€ NU3MEHEHMUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHUS) PEe3yIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTH (B TOM YHCIIE B XOJl BBIOJHEHUS
(Gu3NYecKoro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CUTYallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LEIU U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO JPYTOro 4YeJoBeKa B X0JIe€ CIIopa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3a1ad UiH
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIbTATDBI



K koHIy 00yueHus B 7 KJIacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKHME U  XUMUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHWE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOJACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHus (Auddy3us, TEIIOBOE ABUKEHHE YAaCTHI] BEIECTBA,
pPaBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBUKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalllEHHUs], TIepe/iada JaBJICHNS TBEPABIMU TEIIAMHU, )KUIKOCTSIMH U ra3amu,
aTMOC(pepHOE MaBJICHHE, IUIaBaHUE TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPIruM) MO OMHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4HCIe (U3NYECKUE SBJICHUS B MPHUPOJE:
MpUMEPBI IBUKEHUS C PaA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JaBJICHUs] Ha KUBOM OpraHU3M, IUIABaHHE PHIO, pblYaru B
TeJIe YeJOBEKa, MPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a/7a4y B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHM;
ONMKCHIBATh U3yUEHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
(du3nuecKue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTbh, CHJIa YIPYTrOCTH, CUJia TSAKECTH, BEC TeJa,
CWJIa TPEeHHUsI, JaBjeHue (TBEPAOTO Tela, )KUIKOCTH, ra3a), BRITAJIKUBAIONIAS
CHJIa, MEXaHW4deckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO PUIIMEHT TMOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIUAJIbHAS JHEPTUs), MPU ONUCAHUM TPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €TUHUIIBI
bU3MYEeCKUX BEIMYMH, HAXOAWTH (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIMYMHAMH, CTPOUTH TpaduKku
H3YUYEHHBIX 3aBUCUMOCTEH (PU3NMUYECKUX BEJIUYWH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yys MpaBUiia CIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (6oka),
«30JI0TOE€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU



SHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUld NPAKTUKOOPHUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, MCHOJB3Yysd 3aKOHBl U
dbopMyIIBl, CBS3BIBArONINE (PU3WYECKUE BEIUYHMHBI: Ha OCHOBE aHAIN3a
yCIJIOBHUS 3314y 3alHMChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JTaHHbIE, HEOOXOIUMBIE U pEUICHUs 3a/1ay, OLICHUBATh PEATMCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METOOB, B ONIMCAHUH MCCIIEIOBAHUS BBIACIATH IPOBEPIEMOE
IpEeIoJIoKEeHNE (TUIOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MTOJIYUEHHBIH
pe3ynbTaT, HaAXOAUTh OIUMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yJibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
¢u3nyecKux CBOMCTB Tell: (POPMYINPOBATH MPOBEPSIEMbIE MPEATIONIOKEHUS,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOIO 000pYyI0BaHUs, 3alIUCHIBATD X0/
OmnbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh MPSMbIE H3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIIEpPATypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOM (PM3UUECKON BETUYHHBI OT
JIPYrol C HCIOJB30BAHUEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JABMXKYILIErOCs TENAa OT BPEMEHU JIBH>KEHHMSI T€JIa, CUIIbI TPEHHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHMS OT IJIOIIAIU CONPUKOCHOBEHUS TEJl, CHJIbI
YOPYrOCTA OT YJUIMHEHUS MPYKUHBI, BBHITAIKUBAIONIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT TUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs], CIEAys NPEAJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynabTaThl MOJYYEHHON 3aBUCUMOCTU (DHU3MUECKUX BEJIMYMH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUS (PH3NYECKUX BEIMYHMH (TIJIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPOTO TeJIa, CUjla TPEHUS CKOJILKEHUS, TaBIICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHWJIA, JCHCTBYyIOIass Ha TOTPYKEHHOE B
KUIAKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0 JAEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd NPEIJOKEHHOW MHCTPYKUMU: TPU BBITOJHEHUU
U3MEPCHUI COOMpaTh JKCIEPUMEHTATBHYI0 YCTAHOBKY U BBIUYUCIATH
3HA4YCHUE NCKOMOM BEJIMYHUHBI;

COOJII0IaTh MpaBUjIa TEXHUKU 0€30MacCHOCTH P padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIIAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOUCTR:
BEChl, TEPMOMETp, JTWHAMOMETp, COOONIAIOIIUECS COCYylbl, OapomeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET], BEICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBIICHUN U HEOOX0AUMbIE (DU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TNpPUMEPHl  (HAXOIWUTh  HH(OpPMAIMIO O  TIPUMEPaX)
MPAKTUYECKOTO HWCIOIb30BaHMs (M3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH 71 oOecTiedeHnsi 0€30MMacHOCTH TpU oOpaIrieHu ¢ mprudopamMu 1
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3JJ0POBbS U COOJIOJICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIEH Cpelie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aIipOCOM, Ha OCHOBE UMEIOIINXCS
3HAHMM ® TyTEM CPaBHCHHS PA3IMYHBIX HCTOYHHUKOB BBIJEIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONM WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MaTepPUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH  KOHCIICKTHPOBAHHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMaIuu (PU3NIECKOTO COAEPKaHUSI, B TOM
quCIIe MyOJUYHO ACNIaTh KPaTKHE COOOIICHUS O pe3yJIbTaTax MPOCKTOB WIIH
y4eOHBbIX UCCJEIO0BAHUM, MPU ITOM TPAMOTHO HCIOJIb30BaTh W3YUYEHHBIH



MOHATUWHBIA ammapaT Kypca (U3WKH, COTPOBOXKAATH BBICTYIUICHUE
MIPE3CHTAIE;

IpU BBINIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAHUN paCIpPENEsATh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJla4aMH,
CICIUTHh 3a BBIOJHECHHUEM IIJJaHA JCUCTBHM, aJIcKBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBHOCTb  TPYNIbl, BBICTPAMBATH
KOMMYHHMKAaTUBHOE B3aUMO/JICVCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kJj1acce npeIMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEITUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIINICHHBINM Tap, BIAXHOCThb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBON JIBUTATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SIEKTPUUECKOE T0JIE, TPOBOJIHUKA
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaTHe, Terulonepesaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWLUIAPHBIC SIBJICHUS, WCTApPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTUI0NPOBOTHOCT, KOHBEKIUS, U3ITy4YCHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aps/IOB, AEHUCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MArHHUTOB, JCHCTBHE
MarHUTHOTO TOJIsi HAa TMPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAsT UHIYKIIHS)
M0 OINHWCAHWID MX XapaKTEPHBIX CBONCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXKaIOIIeM MHUpE, B TOM 4Yucle (u3nueckue SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIC SIBJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupojae, usnydeHue CoiHIa, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUICCKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUYECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
noJie 3eMJiiu, Apeid moyirocoB, poiab MArHUTHOTO TOJIS AJ1s1 )KU3HU Ha 3emiie,
MOJISIPHOE CUSIHUE, TIPU OSTOM MEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3MUECKHX
SIBIICHU;

ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUECKHUE SBJICHUS, UCIIOJIB3YSI
bu3ndecKue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSST SHEPTUS, KOJIHMIECTBO
TEIUIOTHI, yJEJIbHAA TEIUIOEMKOCTh BEIECTBA, YHEJIbHAs TEIJIOTa
IJIaBJICHUsI, YyJENIbHAs TEIUIoTa MapooOpa3oBaHMs, yiAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOI(PGUIIMEHT TIOJE3HOTO JEHCTBUA TEIUIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsil, chUila
TOKa, DOJEKTPUUECKOE HaIpshDKEHHWE, COINPOTHBJIEHHWE IPOBOIHUKA,
yACIBHOE CONMPOTUBIICHHE BEIIECTBA, pa00Ta U MOITHOCTH JICKTPUIECKOTO
TOKa), TpPU ONHUCAHUM TPABUIBHO TPAKTOBATh (DU3UYECKHN CMBICI
WCITOJIB3yEMbBIX BEJIMYWH, 0003HAYCHHS U €IUHUIIBI (PHU3NYECKUX BEITMYHH,
HaxXoIuTh (HOPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIMUYHHY C
JPYTUMH BEJIMYMHAMHU, CTPOUTH TpauKu H3YyUYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJIIMYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBJICHUS W IIPOIIECCHI,
HCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYCCKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH Oma JiJIsl yyacTKa 1€, 3aKOH
Jxoyns—Jlenua, 3aKkoH COXpaHEHUs SHEPTUH, TIPU 3TOM JaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MAaTEMaTUUECKOE BBIPAKCHHUE;
OOBSICHATHh (PU3MYECKHUE TPOILIECChl M CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX
IIIarOB C OMOpOM Ha 1-2 HM3yYEeHHBIX CBOMCTBA (DU3UUYECKUX SIBIICHUH,
(bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacy€THbe 3aJaud B 2—3 JCHCTBUSA, HCIOJb3ys 3aKOHBI M
dbopmyIibl, CBS3BIBAIOIINE (PU3MUYECKHUE BEJIMYMHBI: Ha OCHOBE aHaIu3a
YCJIOBUSI 3a/laud 3alUChIBaTh KPATKOE YCIOBUE, BBIABIISTH HEAOCTATOK
JAHHBIX JUIS pelieHUs 3aJadd, BBIOMpPATh 3aKOHBI W (OPMYIJIBI,
HEOOXOIUMBIC i1 ©€ pelleHHusl, TPOBOJUTH PacuéTbl W CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3UUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl OMHCAHWUE HCCIIEIOBAHUS, BBIICISITH
MpOBEpsIEMOE  MPEINOJIOKEHHE, OlLEHUBAaTh MPABWIHHOCTh TMOPSIIKA
MPOBEICHUS MUCCIIEOBAHUS, JIeJIaTh BHIBO/IBI;

MPOBOJUTL OMBITHI 110 HAOMIOJACHUIO (U3WUYCCKUX SBICHHM WM
(bU3UYECKUX CBOUCTB TeJ (KaWIISPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT ero o0bEéMa, TemMIepaTypbl, CKOPOCTH IIPOIECCa OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHUM OT LBETa H3Iy4arolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJbI OT TEMIEPaTypbl KUIAKOCTU U
JIom@aad €€ TMOBEPXHOCTHU, OJJEKTpHU3alus Tel U B3aUMOACHCTBHUE
ANEKTPUYECKUX 3apsJIOB, B3aUMOJICUCTBHUE TOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIed TMOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHMTHOTO TOJiS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIGKTPOMAarHuTa,
CBOMCTBA JJICKTPOJBHUTATENSl TOCTOSHHOTO TOKa): (POPMYyIHPOBATH



pOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSXKEHHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJbTAThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

IPOBOJNUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
IpPYro C  HCIOJBb30BAaHUEM MPAMBIX HW3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUSI NPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJNA IONEPEYHOIO
CEYEHMS U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA IIPOBOAHUKA, CHJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANpSDKEHUS HAa  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOTO W  MApPaJUIEIbHOTO  COEAUHEHUU
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
Pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTH B BUE TAOJIUI U TPaQUKOB, 1€1aTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOUpATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjia TEXHUKU 0€30M1acCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYEHHBIX NpUOOPOB WU
TEXHUYECKUX YCTPONCTB C OMOPOI Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJILTMETD,
CUETUMK DJIEKTPUUECKOW DHEPruM, 3JIEKTPOOCBETUTEIbHBIE MTPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOABUTaTENb MOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBAaX (DU3MUECKUX SBJICHUN U HEOOXOIMMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHbBIC
pUOOPHI IO CXEMAM M CXEMATUYHBIM PUCYHKAM (KMJIKOCTHBIN TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUIPOMETP, JBHUraTelb BHYTPEHHETO CrOPAHMS,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILEned ¢
NOCJIEIOBATEIBHBIM U NAPAJUIEIBHBIM COEIMHEHUEM 3JIEMEHTOB, pazinyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MH(POPMALUIO O  [pUMEpax)
IPAKTUYECKOTO HMCIOJB30BaHUsl (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



KU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpaleHUH C PUOOpaMu U
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COONIIOIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBIATh NOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICTSATH HHPOPMAIINIO, KOTOpas SBISETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAayYHO-TIOMYJIIPHYIO
JAUTEpaTypy (HPU3NUECKOT0o COAEpKaHus, CIIPAaBOUHbIE MATEPHAIIBI, PECYPCHI
cetu HuTepHer, BiIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YHCIIE€ TyOIMYHO MPEJCTABIATH PE3YIbTAaThl TPOCKTHON
WJIH UCCIIEIOBATEIBCKOM JEATENIbHOCTH, IPU 3TOM IPaMOTHO MCIIOIb30BaTh
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (UM3HMKH, COINpPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUA (PU3UIECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IIIaHa JEHCTBUHN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHMBAaThb COOCTBEHHBI BKJIaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPAUBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00yuenus B 9 kijiacce mpeIMETHbBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepuajbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOIO ABMKEHUS, Nedopmanus
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTb M MEPErpy3kH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30pPYKOCTh M JaldbHO30PKOCTb,
CHEKTPhl UCITYCKAHUS M MOTJIOIeHUs, ainb(a, 0eTa- U raMmma-u3iIyyeHus,
W30TOIBL, IAEPHAS SJHEPreTHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BU)KEHUE, CBOOOJHOE
najJieHue Tejl, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJeOaTeIbHOE IBMKEHHUE (3aTyXarouiue U
BBIHYX/ICHHbIE KOJeOaHus1), pe30HAHC, BOJHOBOE IBUKEHHE, OTPaKEHUE



3ByKa, MOPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXKEHUE U TMPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3io’keHue 0eIoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOr0 CIIEKTpa
W3JIyYEHUS ) IO OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3WUECKUX SBICHUNA B
OKpyXaromeM Mupe (B TOM 4YuCie (PU3NYECKHE SBICHHUS B TIPHPOJE:
NPWIUBBI U OTJIUBBI, JBUKEHUE M1aHeT COJIHEUHON CUCTEMBbI, pEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB KMBOTHBIMH,
3eMJICTpSICEHHE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Te,
ONTUYECKUE SIBJICHUS B TMPHUPOJIEC, OMOIOTUYECKOE ACHCTBHUE BUIUMOIO,
yiIbTPadUOIECTOBOTO W  PEHTICHOBCKOTO M3Iy4YeHUH, €CTECTBEHHBIN
PaIOAKTUBHBIN (HOH, KOCMUYECKHE Iy4Yd, PaJHOAKTHUBHOE H3Iy4YeHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUA Ha
OpraHu3M 4YeJIOBEKa), MPH STOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TEJ M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
dbuszndeckue BENUYUHBI (CPEIHSsI M MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YINPYTOCTH, CHUJA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJICHUsI, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTCHIIMAIbHAS DSHEPIHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHMAIbHAS SHEPrUsl CKATOU
MPY>KWHBI, KHHETUYECKasi SHEPTHs, MTOJTHASI MEXaHUYECKasi SHEPTHUsI, IEPUOJ
W 4acToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, I[IOKa3aTellb MPEJIOMJICHUsI Cpeibl), MPU OMHCAHUU
MPaBUJILHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOJIb3YEMbIX BEIIUYHH,
0003HaueHUs W EIAUHUIIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEJIMYUHY C APYTMMH BEJIMYHUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHHUsI PHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLNN CYNEPHO3ULIUHN CHUJ, HPUHLUI OTHOCHUTENbHOCTH ['anwuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3aPsJ0BOIO U MacCOBOTO YKCEN
NP SIIEPHBIX pEeaKUUsiX, IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlMii MPAaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIITH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX
IIaroB ¢ OMOpPOd Ha 2—3 W3YYCHHBIX CBOWCTBA (DU3MYECKHX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a9 (OMUPAIOIITUECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PU3NUECKUE BETUYUHBI: Ha
OCHOBE aHaJIM3a yCJOBHS 3aJ]a4M 3aIMChIBATh KPATKOE yCIOBHUE, BBISBIIATD
HEJIOCTAIONINE WM M30BITOYHBIC JaHHBIE, BRIOMPATh 3aKOHBI U ()OPMYIIHI,
HEOOXOJMMbIE [JJIsl PEIICHUs, TMPOBOJUTH pacuy€Tbl W  OILEHUBATh
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacrno3HaBaTb MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh MPU [OMOLIH
$uU3MYECKUX METO/OB, WCIOIB3ys OMHCAHHE HCCICIOBAHUS, BBIJCIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABMWIBHOCTh MOPSIKA
MPOBENICHUS]  UCCJIENOBAaHMsI, JellaTb BBIBOJBI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB;

IPOBOAUTH OMBITBI TO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(¢u3MYeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh MEPUOAA KOJEOAHUN NPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJIeOaHUH, IPSMOJIMHEMHOE paclpoCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yUYEeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOWMCTB HM300pa)XeHHs TMpeaMera B coOuparomieit
JUH3e, HAOIOJIEHNWE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB H3JIyYCHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHUSs, OMMCHIBATH XOJI OTBITA M €T0 PE3yIbTaThl, (HOPMYITHPOBATH
BBIBO/IBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cmOcO0a WU3MEpPEHUS
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTD ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadJallbHOM CKOpPOCTH, MepHoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yrila MaJCHUS U yria MpPeJOMIICHHUS OT yria
NaJicHus): TUIAHUPOBATh HCCIEAOBAaHUE, CaMOCTOSITEIBHO COOMpaTh
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOMMI M TpadUKOB, JeiaTh BBIBOIBI 10
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJANTH KOCBEHHBIE H3MEpEHUs1 (U3MUECKUX BEJIUYUH (CpPEeAHSS
CKOPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOTO MAaJCHMsI, >KECTKOCTb MPYKUHBI, KOIPOUIHUEHT TPEHUS
CKOJIBKEHHS, MEXaHuuyeckas padoTa M MOIIHOCTh, YacTOTa M TMEPHOJ
KOJICOaHHM MaTeMaTH4eCKOro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
cuina coOuparomiedl JHUH3bI, PaJAUOAKTUBHBIN (OH): IIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY U BBIMOJHSITH
U3MEpEHHUs, CIIeys] MPEaNoKEeHHOW WHCTPYKIMHU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U AaHAJIU3UPOBATH MOJYUYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjia TEXHUKN 0€30M1aCHOCTH P padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKW M3YYEHHBIX (U3UYECKUX MOJAEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOYEUHBIH HMCTOUYHUK
CBETa, JIy4, TOHKas JTUH3a, IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIETIh
aTOMHOTO sIJIpa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
CHHUJIOMETP, NATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOTN, JJO3MMETp, Kamepa BuiabcoHa), HUCHONB3ysS 3HAHHUA O
CBOMCTBaX (U3NYECKHX SBICHUA W HeoOxoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPH
pelieHnd  y4eOHO-TIpaKTHUYECKUX  3a/ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  TNPUMEPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIpPUMEpax)
PAKTHYECKOTO HWCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus] 6€30MacHOCTH TP OOpallleHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 30POBbsI U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TMOUCK uWHGOpManuu (U3UIECKOTO COJACPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3alaHUN HAay4YHO-TIOMYJISPHYIO
JIUTEPATypy HPU3UUECKOTO COJIEP KaHUs, CIIPABOYHBIE MAaTepUaIbl, PECYPChI
cetu UHTEpHeT, BiaAeTh NPUEMAMHM KOHCIIEKTUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaIUU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasnena (U3UMKA U COIMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalMeil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnbie | IIpakTHuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsbl
Pa3znen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIET0 MUPa
bubmnoreka LIOK
11 o - 2
VISHIA ™ HAyKa O HPHpOe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 o 2 1
HISHHCCICHE BETHAMIE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
13 E 7 2 1
CTECTBEHHOHAYUYHbIN METO]1 IO3HAHUS httos://m.edso.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHHHU BellleCcTBa
bu6mmoreka [IOK
2.1 1
CTpoetne peiiecTsa https://m.edsoo.ru/7f416194
99 JIBi>KeHUE ¥ B3aMOICHCTBUE YaCTHI] 5 1 bubnmnoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPSTATIINE COCTOMIRA BelllecTsa https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:KeHHMe ¥ B3aMMOAelCTBHE Tel
Bbu6nmuoreka [IOK
1 M
3 CXAMTCCIOT ABHACHHIE 3 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

bu6mmoreka [IOK

32 Huepuis, macea, 1A0THOCTS 4 . https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 Cuna. Bupt cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaya nasiaeHus TBEPABIMU 3 bubmuorexa [JOK
' TE€JIaMH, )KUIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubmnoreka LIOK
42 Alapaterue xuxocth > https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 Atmocheproe rasieHme 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazneny 21
Paznen 5. PaGoTa u MomiHOCTB. JHEpPrus
bu6mmorexa [IOK
1 P 1
> 400Ta  MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 IT 1
> POCTRIC MEXAHHIMH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXATIAECKA SHeprus https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenioBbie ABJICHUSA
. bubnuoreka [JOK
11 7
CTpocHHE i CBOHCTBA BelLIECTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
SIDIOBHIE NpOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Paznen 2. DnekTpuyecKkue 1 MATHUTHBIE SIBJICHHUSI
21 DNIeKTpUUYECKHE 3aps/Ibl. 3apsyKEHHBIE Tela 7 1 bubamnoreka [IOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 ITocTOSIHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarrutHbie ABaeHis 0 1 L5 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 4
DIICKTPOMArHHTHAS HHAYKLLILA https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KounvecTBO 4acoB JIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM uudposbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paszgen 1. Mexannueckue sABJICHUSA
MexaHnueckoe JBUKEHHE U CIIOCOObI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOACHCTBHE e https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
13 10 3
3aKOHEI COXpaHEHHs https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJae0aHUSI M BOJIHBI
bu6nmmoreka [IOK
2.1 M 7 3
CXAHUHECKHE KONeOaHH https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M . 8 1 3
CXAHH'CCKHE BONHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nesn 3. Dy1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHUTHOE TI0JIC U 6 9 bubnmnoreka [IOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeTOBbIE IBJICHUSA



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

4.1 3aK0oHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 5. KBaHTOBBIC ABJICHUA
bubnuorexa [JOK
51 HcnyckaHue u MOTJIOIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41aa6
bubnnorexa [JOK
52 Crpocine aToMHOrO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 Snepuble peakyu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [ToBTOpuTE/ILHO-06001AI0IIMIT MOYJIb
6.1 [ToBTOpeHue U 0600IIEHNE COACPIKAHUS 9 9 bu6nmmotexka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27



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

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoJabubie
Bcero P
padoTbI

IIpakTH4yeckue
padoThbI

Jlara
U3yYeHUsl

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypcsl

®uznka — HaykKa o IPUPOJIE.
SIBnenns npuponasl. Puznueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeJIUYUHbI U UX
U3MEpEHNe

Ypok-uccnenosanue "M3mepenne
TEMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypul”

Kak ¢usuka u 1pyrue ecTecTBeHHBIE
HayKH U3Y4aroT IPUPOY.
EcrecTBEeHHOHAaYYHBIN METO
no3Hanus. Onucanue pu3ndecKux
SIBJIGHUM ¢ TOMOIIBIO MOACIIeH

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bl: JATBHOCTD MOJETA
IIapUKa, MYIIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIIE, YeM
OoJibliie BhICOTA MmycKa"

Ctpoenue BeniectBa. ONBITHI,

bu6mmoreka [IOK

7 JOKa3bIBAIOIIHAE JUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBM>KeHWE YacTHII BEIIECTBa buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 1O
9 HaOJIFOJEHUIO TEIUIOBOT'O
pacIIupEHUS Ta30B)
10 ArperaTHple COCTOSIHUSI BEIIECTBA
B3aumocBsI3b MeX Ty CBOWCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnmnoreka [JOK
ATOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
MexaHndeckoe IBIKEHUE.
12 PaBHOMEpHOE 1 HEPpAaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JIBYDKEHUE
bu6mmoreka [IOK
13 CkopocTth. EqUHUALEI CKOPOCTH
p a 1t P https://m.edsoo.ru/ff0a079c
14 Pacuer myTi m BpeMeHHU IBHKEHUS bubmmorexa [JOK
yr p https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPIINU.
P . P bubmuorexa [JOK
15 B3anmopeiicTBre Ten Kak mpuunuHa

HN3MCHCHUA CKOPOCTU ABHUIKCHUA TCJI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BelecTBa. Pacuet Macchl

Bu6mmoreka [JOK

16
1 00beMa Tela I10 €ro IMJI0OTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnas pabota
17 «OmnpeneneHne MIOTHOCTH TBEPIOTO
TEna»
18 Pemienue 3a1a4 no reme bubmuoreka [IOK
"IInoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopnast padota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmarivn) Npy>KUHBI OT
MPUIIOKEHHOM CHITBD)
21 SIBnenue tarorenus. Cuia TSHKECTH
CBs13b M@Ky CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3amad 1mo TeMe "Cuia TsHKeCcTH
Cuita TSOKeCTH Ha APYTUX IUIaHeTax.
23 dusnueckue xa aKfeyT HCTUKHU bubmorexa LOK
P p https://m.edsoo.ru/ff0a1502
[UIAaHET
bu6mmoreka [IOK
24 Hsmepenune cui. JIlnuaamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HallpaBJIEHHBIX
. x . P bubnuoteka [IOK
26 10 OTHOU MPSMOIA.

PaBHoxelicTByIOImIAast CUIl

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAA CUT"

28

TpeHue CKOIbXKEHUS U TPEHHE
nokost. Tpenue B ripupoe u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabGopaTtopnast padota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI ABJICHUS U
XapakTepa COMPHUKACAIOIINXCS
IIOBEPXHOCTEN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3ama4 Ha onpenesieHue
PaBHOACHCTBYIOLIEH CUIIBI

31

Pemenue 3agau no remam: «Bec
tenay, «['padudeckoe nz00pakeHue
cuny, «Cuiby,
«PaBHOIENCTBYIOIIAS CHIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota o remam:
«MexaHU4eCKOoe JIBHIKCHHECY,
«Macca, mIIoTHOCTE Y, «Bec Temay,
«I"padmueckoe n300paKeHUE CHID,
«Cunbei»

33

Hasnenne. Cioco0bl yMEHbIICHUS U
YBEJIMUYEHUS 1ABJICHUS

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenwne raza. 3aBUCHMOCTh
JIaBJICHUs ra3a OT 00bEMa,
TEeMIIEpaTypbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenada naBiaeHuUs TBEPABIMHU

35 TeJIAMHU, JKUIKOCTSIMU U Ta3aMU Bubmorexa IOK
> KU ’ https://m.edsoo.ru/ff0a25b0
3akoH IMackansa
JlaBlIeHHE B )KUJIKOCTH H Ta3e,
36 BBI3BAHHOE JEHCTBUEM CUJIBI Bubmaorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau mmo teme «JlaBieHue bubmnoreka LIOK
B JKHIKOCTH U rase. 3axoH Ilackansay https://m.edsoo.ru/ff0a2826
bubmnoreka LIOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 T'napaBinnueckuii mpecc bubnmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJIKOCTHBINA HAacoC
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBAHUS BO3 HOU
41 O?:HOI{KH 3emitu 3;3y;ISI/IMOCTB bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro 1aBIeHUS OT BHICOTHI
HaJl YPOBHEM MOPsI
42 Bec Bo3nyxa. ATmMmocdepHoe bubnuoteka [IOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bubnmnoreka [IOK
nasienus. OnsIT Toppruenn https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOCEPHOTO
44 aBJIEHUS OT BLICOTB?HI; OBHEM Eubmorexa HOK
a AP https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomertp-anepouns. AtmochepHoe bubnnorexa [IOK

JaBJICHUC Ha pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1ay o reme

46 "AtMmocepHoe naBiaeHue"
JleicTBuE )KUIKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlabopaTtopnast pabota
48 «OrnpeseneHue BHITAIKUBAIOLIEH bubnuoreka [IOK
CHUJIbI, JEUCTBYIOIIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaboparopHast paboTta 1o Teme
«ccnenoBanne 3aBUCIMOCTH Beca
49 Teja B Bojie OT 00bEMa bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHON B )KHJIKOCTh YaCTH
Tena»
bu6mmoreka [IOK
50 Hnapartne Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeoMeTpa uin
o1 KOHCTPYMPOBAHUE JIOJKH U
OIpeIeNieHuE €€
rpy30MoabEMHOCTH "
Pemenue 3a1ad mo remMam:
59 «IlmaBanue cynos. Bbu6nmuoreka [JOK
BosayxomiaBanue», «/laBinenue https://m.edsoo.ru/ff0a3654
TBEP/BIX TEJ, )KUJKOCTEH 1 Ta30B»
bu6nmuoreka [JOK
53 Mexamieckas padora https://m.edso0.ru/ff0a3f82
54 MorHOoCcTh. EQuHUIBI MOIIIHOCTH bubnmorexa [JOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpHU
HoanLéMe 110 JiecTHuie"

56

[IpocTeie MexaHu3Mbl. Poiyar.
PaBHOBeCue cuit Ha ppruare

S7

KonTponbHnas padbora no teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepHsbiit ypok. Pabora ¢
TEKCTaMHU 1o TeMe «/laBineHue
TBEPABIX TEJ, XKUIKOCTEH 1 ra3oB» /
Bcepoccuiickas npoBepoyHas
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuKe, OBITY M IPUPO/IE.

JlaGopaTtopHast pabota
«HccnenoBanue ycaoBui
paBHOBECHSI pbYara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 o teMe «Y CI0BUA
pPaBHOBECHUS pbluara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent monesnoro neiicTpust
Mexanu3ma. Jlaboparopnast pabora
«M3mepenne KI1/1 HaknoHHOM
IJIOCKOCTH

0.5

62

Pemrenne 3amau mo teMe "Pabora,
MorrHocTh, KIT/1"

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4c48



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

63

MexaHnuueckasi JHeprusi.
Kunernyeckas u moTeHuuaibHas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUn

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME

"JKcrnepuMeHTaJIbHOE ONpeie/IeHUuE

NU3MCHCHUS KHHCTH'—ICCKOﬁ nu
MOTEHIIMATIBLHOW SHEPTHH MPU
CKaTBIBAaHHMH TeJIa 0 HAaKJIOHHOMH
IIocKOCTH"

66

KoHTposbHas pabota 1o Teme
«PaboTta 1 MOIIHOCT. DHEPTUs»

67

PesepsHbliil ypok. Pabora ¢
TEKCTaMH o TeMe "MexaHnueckoe
nBKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MoiuHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 bubnumoreka LIOK
TEOPUHU U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1
Monenu TBEpAOTO, JKUIKOTO U
3 ra3000 a3Hopro CO(’:TO}IHHI;'I 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBsicHeHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUU BeIllecTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgpHbie 1 bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CmaunBaHme U KaWJUIIPHOCTD. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTtue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTypbl
8 CO CKOPOCTBIO TEIIOBOT'O ABUKECHHUSI 1

YAaCTHII



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

9 Buytpennss sneprus. CriocoOsl bubmmoreka [LIOK
W3MEHEHUS BHYTPEHHEH YSHEPT UM https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Bupst renonepesiasy https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTuaeckoe

11 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KonnuecTBo TernoThl. Y AenbHas bu6mmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHe TerIoBoro OajgaHca.

13 TemooOMeH U TeTIOBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHnas pabora

1 "UccnenoBanue siBJICHUS bu6mmorexa [IOK
TEII000MEeHa NPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boab"

Pacuer koaudecTBa TEIIOTHI,

15 HEO0OXOMMOTO sl HarpEBaHUS
TeJa U BBIIENSIEMOT0 UM MPU
OXJIKICHUH
JlabopaTopHas pabota

16 "Onpenenenue yieabHON bubmmorexa [JOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIlleCTBa
17 DHeprus TOIUINBA. Y JeIbHAas bubnmnoreka [IOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



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

18

IInaBnenue u OTBEPACBAHUC
KpUCTAIIIMYCCKUX TECII. Yﬂeanaﬂ
TCIJIOTA IJIaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabota
"OnpeneneHue yieabHON TerI0Thl
JIaBJeHus apaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBaHue U KOH/IEHCALIUS.
Hcnapenue

bubmnoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Temiora
napooOpa3oBaHUs U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIIEHUS OT aTMOC(epHOTo
JIaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bozayxa. JlabopaTopHas
pabota "OnpeneneHue
OTHOCUTEIbHOW BIAXKHOCTH
BO3yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha onpeneneHne
BJIAJXKHOCTH BO3]1yXa

24

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermoBOro nBuraress.
TenmoBbie IBUTATENH U 3aLIATA
OKpY>Karolle cpeibl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAaHCHUS U MPCBPALLCHHUA
OHEPTHH B TCIJIOBBIX ITPOLECCax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe ""TeroBbie SABICHUSA.

Bu6mmoreka [IOK

27
N3menenue arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BeniecTna"

KonrtponbHas pabora no reme
" bubmuoreka [IOK
28 TennoBsie siBnenus. 3menenue
. Y https.//m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIeCTBa

29 Onexrpu3zanus Tei. J[Ba poga
ANEKTPUYECKUX 3apsI0B
Ypok-uccienopanue

30 "DneKkTpu3auus TeJl UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

31 B3anmopeiicTBue 3apsiKEHHBIX TEIL. bubnunoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE MOJIE.

32 HarnpskeHHOCTB 27IEKTPUYECKOTO bubnnorexa [IOK
nons. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJIEH
Hocurenu anexTpuueckux 3apsiaos.

33 DneMeHTapHbIH 3apsia. CTpoeHne
aToma

34 [IpoBOAHMKYN U AMDIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAaHEHUs DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1ad Ha npuMeEHEHUE bubnnorexa [HOK
CBOMCTB 2JIEKTPUYECKHX 3aps1/I0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKHUN TOK, YCIOBUS €r0

Bbu6nuoreka [IOK

36 CyIIecTBOBaHMs. MICTOUHHKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK

37 EHCTBHUS ICKTPUIECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlefictBue

38 ANEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTPUYECKHUM TOK B METaJIaXx, bubnnoreka [IOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1erb 1 e&

COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas padota
41 "Usmepenue u err) JII/Ip OBa}l;)I/Ie CHUJIBI 0.5 Bubmmorexa LIOK
" P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HANIPSKEHHE.

42 Boasr™metp. JlabopaTopHas pabota 05 bubnmnoreka [JOK
"HM3MepeHune U peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHUs"

ConpoTHBiIEeHHE TPOBOTHUKA.
43 VY neapHOE CONPOTHUBIICHHE bubmmorexa [JOK
P https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
JlabopaTopHas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBJIEHHUS IPOBOJHUKA OT €r0 1 bubmaorexa LIOK
P P https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIA/IH TOTIEPEYHOTO
Ce4YeHMs U Marepuaia”
3aBUCHMOCTB CHITBI TOKA OT
bu6mmoreka [IOK
45 HanpskeHus. 3akon Oma i

yJacTKa UEeNH

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTBI

Bu6mmoreka [JOK

46 TOKa, U €ro uepe3 pe3ucTop, oT
AT Pes p P https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pesucrope”
47 [TocnengoBarenbHOE U MapallieIbHOE
COEMHEHUS POBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI bubnuoreka [IOK
MIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuas padora "IIpoBepka
49 IIpaBUJiIa I CHJIbI TOKA IIPU bubnuoreka [IOK
MapayieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3anay Ha npUMEHEHNE
50 3akoHa OMa 7St pa3InyHOro brbmmorexa OK
p https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS TIPOBOAHUKOB
Pabora 1 MOIIIHOCTE
51 AIEKTPUUYECKOTO TOKA. 3aKOH bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenua
JlabopaTtopHas paboTa
52 "OnpeneneHne padOThl U MOIITHOCTH bubmmorexa [OK
P p " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKOTO TOKA
DneKTpuUecKue 1enu 1
53 NOTPEeOUTENH IIEKTPUIECKON bubnnorexa [HOK

sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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ITocTossHHBIC Mar HHTBbI, UX

54 .
B3aUMOJICHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
55 . " 1
10JIEN MTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ 1nosie. MaraHuTHoe 1ose
Bu6mmoreka [IOK
56 3eMIi ¥ er0 3HAYCHUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroTroBKa K KOHTPOIBHOU padboTe
1o Teme "DIIeKTPUUECKHUE 3apsbl.
bubmnoreka LIOK
57 3apspKeHHBIC Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBII
AJIEKTPUYECKUM TOK"
KonrponsHas paboTa o Teme
"DnexkTpruuecKkue 3apsbl.
3apsKeHHBIE Tesla U UX
. . bubnuoteka [IOK
58 B3anMoieiicTBUS. [locTOSTHHBIN
_— https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas nmpoBepouHas
paborta
PezepaHbiii ypok. Pabora ¢
TekcTamu 1o teme "TlocToaHHBII
. " Bbu6nmuoreka [JOK
59 AIIEKTPHUYECKUI TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoBepoyHas
pabota
OmneiT Opcrena. MarHuTHoe nosue
60 AIEKTPUIECKOTO TOKa MaruutHoe bubmorexa OK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 3IIEKTPOMAarHuTOB B 05 bubnuoreka [IOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
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"N3yuenue nelcTBUSI MAarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

62

DNeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUYECKHUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue u u3ydueHue
paboTHI AJIEKTpoABUTATENS "

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

63

OnbiTel Papajest. 3aKoH
AJIEKTPOMArHUTHON UHTYKIIHH.
[IpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
MTOJTYYEHUS DIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOUHMKAX
SHEpPIrun

65

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTPUIECKHEe U
Mar"HuTHbIE SIBJICHUS"

66

KonTponbnas pabora no teme
"DneKTpuUeCcKue U MarHUTHBIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

67

PesepBHblit ypok. Pabora ¢
TekcTaMu o TeMe "TerutoBrie
siBiIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHrlit ypok. Paborta c
TEKCTaMH 1o TeMe "MaruuTHbIe
sBiIeHUA"
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https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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9 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrpoapusie | - Ipakririeckue i[:;:eﬂl/lﬂ :)Ig:)l;l:():a:fenbﬂue
padoThI padoThI pecypes!

1 MexaHuueckoe IBUKEHHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE pAMOIUHENHOE 1 bubmmoreka [JOK
JBYKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE

4 nBuxkeHue. CpellHss U MTHOBEHHast 1
CKOpOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'padux ckopoctu
JlaGoparopHas paboTa

7 "OnpeneneHne yCKOpEHUs Tea Ipu 1 1 bu6muotexa [LIOK
PaBHOYCKOPEHHOM JIBH>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM II0cKoCTH"

8 CoboaHoe najenue Tei. OnbIThI 1
[Namanes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6mmoreka [IOK

okpyxHocTu. [lepron u yactoTta

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHnus. JInneliHas u yriaoBast

CKOPOCTH
10 LleHTpOCTpEMHUTETTLHOE YCKOPEHUE
1 [Iepssiii 3akoH HeroTona. Bekrop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3axkon HeroToHa. bubmmoreka [IOK
12 .
PaBHoxeiicTByrOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HptoToHa. bu6mmoteka LIOK
Cyniepnio3unust CUit https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha TpUMEHEHUE bubnnorexa [JOK
3ak0oHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
1 . r
> Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3ama4d mo Teme «Cuita
YOPYTOCTH
JlabopaTopnas padoTa
17 «Om I:: GHI;HI/ICI))KCCTKOCTI/I bubmorexa [TOK
best https://m.edsoo.ru/ff0aee28
MPY>KUHBD)
bu6nmmoreka [IOK
1
8 Crna Tpemna https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuia bubnmorexa [IOK
TPEHUD) https://m.edsoo.ru/ffOafa26
JlaGopaTopHas paborta
20 "On E enlc:HHe anq)(bn HMEHTa bubmorexa HOK
pedl " t https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amad no teme "3aKoHEI BuG OK
21 Hrrotona. Cuna ynpyroctu. Cuna nosmoreka L

TpeHus"

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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22

Cwta TSOKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUS. Y CKOPEHUE CBOOOTHOTO
MaJEHUs

bu6mmoteka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHhepenius " JIBuxeHne Ten
BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amakTukn"

24

Pemenue 3amay o reme "Cuma
TSDKECTH ¥ 3aKOH BCEMHPHOTO
TATOTEHUS"

bubnnorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMuyecKast CKOPOCTb.
HesecomocTs 1 nneperpysku

bubnuoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MatepuanbHOIl TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpETUIEHHON OCBIO BPALICHMSL.
MowmeHT cuinsl. L{enTp TsxecTn

bubnnorexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTtepuanbHOIl TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpIOrO TENA C
3aKpEIIEHHOW OChIO BpAICHUSI.
MowmenT cunsl. LienTp Tsxectn

28

Pemenne 3agau no reme "MoMeHT
cuibl. LleHTp TsxecTn"

bubnmorexa [IOK
https://m.edsoo.ru/ffOb02b4

29

[ToaroToBka K KOHTPOJILHON paboTe
o TeMe "MeXxaHn4YeCcKoe IBUKEHHUE.
B3aumoneiictBue Ten"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbhas pabota o Teme

bu6mmoteka [IOK

30 "MexaHqueCKoe /ABHDKCIHE. https://m.edsoo.ru/ff0b06ec
B3aumoneiictue Ten"

Nmnynbce Tena. UMnynbe CUibl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubmmoreka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICIICTBUE
Pemenne 3amay no reMe "'3akon bubnnorexa [JOK

32 " _

COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 Ypok-koHdpepenuus "PeakTuBHOE
JIBUSKEHUE B PUPO/JIC U TEXHUKE"

bubnuorexa [JOK

34 Mexannueckasi paboTa U MOIIIHOCTh httos://m.edsoo.ru/Ffob0ag4

35 PaboTa cuiIbI TSHKECTH, CHIIB bu6nmmorexa [IOK
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota

36 «Omnpenenenue padOThI CUITBI TPEHUS
MIPU PaBHOMEPHOM JIBUKEHHH TeJa
M0 TOPU30HTAIBLHOM MTOBEPXHOCTIY

37 CBs13b 3HEpTUHU U pabOTHI.

[MoTennmansHas SHEPTUS

38 Kunernueckas sneprus. Teopema o bu6muoreka [IOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ffOb0c32

329 3aKOH COXpaHEHUSs YHEPTUH B
MEXaHHUKE

40 JlabopaTtopnast pabota «3yuenune bubnmnoreka [IOK

3daKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHE U €T0
XapaKTECPpUCTUKHU

bubnuorexa [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaedaHusl.
BoinyxxneHHble KoaeOaHusl.
Pe3onanc

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb20f0

43

MareMaTu4ecKkuil U pyKUHHBIN
MasiTHUKH

44

Ypoxk-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHu oT KEeCTKOCTH
MPY>XUHBI 1 MaCChI I'py3a»

bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHeprum npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlaGopaTtopHnast pabota
«OmpeneneHue 4acToThl U epuoa
KoJie0aHUM MPY>KMHHOTO MasiTHUKA»

bubnuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NepHo/ia KoneOaHui
rpy3a, MOJBEMIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmotexka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiaHbl. CBONMCTBA
MeXaHn4eckux BoJH. [IpogosibHbIE U
MIOIIEPEYHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOJIHEI"

50

3Byk. PacnipocTpanenne u
OTpakKeHHE 3BYyKa



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

51

Ypok-uccienosanue "Habnronenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
qaCcTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI1 pe30HaHC

53

Ypok-koHpepenmus "YipTpa3ByK u
UHQPaA3BYK B IPUPOJIC U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckre KoJieOaHus ¥ BOJHBI'

'

bubnnorexa [JOK
https://m.edsoo.ru/ffOb25f0

55

KonTposabHas pabota no reme
"3aKOHBI COXpAHEHMUS.
Mexanunueckue KoueOaHus 1 BOJHBI'

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJIHBI

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa QJICKTPOMArdHUTHBIX BOJIH

58

Vpoxk-koupepennus "llIkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanme 31€KTpOMarHUTHRIX
BOJIH JITSI COTOBOM CBS3H"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TenedoHa"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3agau Ha onpezenenne
YaCTOTHI U JUIMHBI
AIEKTPOMATHUTHOM BOJIHBI



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

DneKTpOMarHuTHas IpUpo/a CBETa.

61 CxopocTtb cBeTa. BomHOBBIC bubsmorexa HOK
P ) https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Ucrounuku cBera. [Ipsimonuueirinoe
62 pacrpocTpaHeHue cBeTa. 3aTMEHUs bubmmorexa [IOK
' https://m.edsoo0.ru/ff0b3658
Counia u JIyHsl
3aKOH OTpakKeHMsI CBETA. 3epKaja.
63 Pemenue 3anaq Ha mpuMeHEHUE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETA
64 [Ipenomnenue cBera. 3aKoH bubnuoreka LIOK
MIPEJIOMJICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHUE
65 cBeta. Mcnonp30BaHue MOJIHOTO bubmmoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5¢
ONITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yria najeHus Ha rpaHule "Bo3ayX-
crekio""
Y pok-KoH(pepeHIHs
"Hcnonb30BaHue MOJIHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBSI3b"
but6mmoreka [JOK
68 JIuna3er. OnTHYECKast CUITA JIMH3BI
https://m.edsoo.ru/ff0b3f2c
. bubmuotexa [LIOK
69 [Toctpoenne n300pakeHU B TMH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO

bubnuorexa [JOK

70 pacCTOSIHUS U ONITUYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparotiei TMH3bI"
7 Ypok-koHpepenius "OnTuyeckue bubmmoreka [IOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ffOc0a7e
79 I'11a3 xak onTUYecKas CUCTEMA. bubmmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3penus. Kak coxpanutb 3penue"
Paznoxxenne 6eoro cBera B CIeKTp.
74 OnebiTel HetoToHa. Croxxenue bubnnoreka [IOK
CIIEKTpaJIbHBIX I[BETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopaTtopHas pabota "OMbITHI 11O
a3JI0KEHHUI0 OEJIOro CBETa B CIEKT
75 i BOCIIPUATHIO IIBETA TPEIMETOB l'IpI:/I bubmiorexa LIOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJIOIEHUU Yepes3 [BETOBbIE
¢buibTpol"
VYpok-npaktukym "BoaHoBbIE
76 CBOICTBa CcBETa: AMCIEpCHs,
uHTepdepeHus u gudpaxus"
77 Omnsitel Pezepdopa u nanerapHast bubnmnoreka [IOK
MoJedb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarse! bopa. Moaens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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I/ICHYCKaHI/Ie " IIOTJIONICHHUE CBETA

bu6mmoteka [IOK
.K . Jlunei
[ ATOMOM. RBAHTBL. THHHCHHATLIC https://m.edsoo.ru/ffOc144c
CHEKTPHI
80 Ypoxk-nipaktukym "Habnronenue bubmmoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [IOK
a A https://m.eds00.ru/ff0c1672
82 Crtpoenue aToMHOTO sJ1pa. bubmmoreka [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IpEBpAILICHUSI. bubmmoreka [IOK
H3oronsl https://m.edsoo.ru/ffOclal4
Pemienue 3ajau o teme: bubmuoreka [IOK
84 " "
PaagunoaktuBHBIE IpeBpalicHUs https://m.edsoo.ru/ffOclb4a
85 [Tepuon moypacmnaga
Ypok-KoH(]pepeHLHs
86 "lf)a I/IO&K"I(“II)/IEHBIE H3JIYYCHHS B bubmmorexa HOK
8 i " https://m.edsoo.ru/ff0c2126
PUPOJE, MEIULIMHE, TEXHUKE
SnepHble peakiyu. 3aKOHbBI
87 ccf[x paHeHEs[ 3aus[ OBOTO U bubmmorexa [IOK
P A https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEN
88 DHeprusi CBsI3U aTOMHBIX SIEP. bubmuoteka [IOK
CBs13b MaccChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amay no reme "SAnepueie
peakuun”
9 Peakuuu cunrtesa u nenexus saep. bubmuoteka [IOK
Nctounuku sneprun ConHIa v 3BE37] https://m.edsoo.ru/ffOc1e88
o1 Ypok-koHpepenmus "AnepHas

sHepreTuka. JlencTus
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pPaauOaKTUBHBIX U3JIYYCHHM Ha
JKUBBIE OpraHu3Mbl"

IToaroToBka K KOHTPOJILHOM paboTe
1o TemMe "DIEKTPOMAarHUTHOE MOJIE.

bubnuorexa [JOK

92
DNIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€E siBNICHUS"
KonTposabHas pabota no reme
03 "DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJTHBI.
KBanToBbIC siBNIEHUS"
[ToBTOpenue, o6o0IICHNE.
94 JlaboparopHbie pabOTHI IO KypC bubmorexa LIOK
" P p“ P | ypey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue ten
[ToBTOpenue, o600menue. Pemenue
95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2572
1o TeMe '"'TermoBbIe MPoUEeCcChl
[ToBTOpenue, o6o0meHne. Pemenue
9 pacyYEeTHBIX M KAYECTBEHHBIX 33]1a4 bubnnoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nBuraresei"”
[ToBTOpenue, 0606meHue. Perenne
97 ACYETHBIX M KaUYECTBEHHBIX 3a/1a4 bubnnorexa [IOK
P https://m.edsoo.ru/ff0c2b30
o teme "KIIJI anekTpoycraHoBOK"
IToBTOpEeHnE, 000OIIIEHHE.
p bu6mmorexa [IOK
98 JlaGopaTopHbIe paboThI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, 0606menue. Padora ¢

99 TEKCTaMU I10 TeEME "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, o600menue. Pabora ¢
100 texcramu 1o teMe "Koiebanusa u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o606menue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBETOBEIE 1 buGnnorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, 0606menue. Pabora c
102 TekcTaMu 1o TeMe "KBanTosas u 1
anepHas pusuka"
OBIIEE KOJIMYECTBO YACOB IIO 102 97

I[TPOI'PAMME
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHON TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BATh N3YYCHHBIC ITIOHATHA

1.2

pasiindaTth ABJICHHA I10 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (1)I/I3I/I‘ICCKO€ SIBJICHUC

13

pacrio3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KaloIIeM MUpE, B TOM yHcie (U3NYECKHE SIBICHHS B IPUPO/IE,
IIPU 3TOM [E€PEBOUTH MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBIJEIATh

CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBICHHIA

14

ONHUCHIBATh M3YYEHHBbIE CBOWCTBA Tel W (PU3MUECKUE SIBICHMS,
UCHONB3YS (DU3MYECKHE BEJIWYUHBI, MPH ONHUCAHUU IPABUIBHO
TPAaKTOBaThb (U3NYECKUH CMBICT MCIOJIB3YEMBIX BEJIWYHMH, UX
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEIMYMH, HaXOJIUTh
bopMynbl, CBA3BIBAIONIME JaHHYIO (PU3MUECKYIO BEIMYHMHY C
JPYTMMHU BEIMYMHAMU, CTPOUTH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEMN

(UBUYECKUX BEIIMYUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TTPOLIECCHI,
WCIIOJNIb3Ysl M3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHA W 3alUChIBAaTh €ro MaTeMaTHYeCKOoe

BBIPAKCHUC

1.6

OO0BSACHATH (PU3NYECKUE SBIICHUS, MPOLIECCH] U CBOMCTBA TEIl, B TOM
YuCl€ W B KOHTEKCTE CHUTyallud HPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH I[IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne W3 1 — 2 JOTWYecKWX MIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (DPM3MYECKHX SBICHHH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMEPHOCTHU




1.7

pemaTth pacu€THble 3a7auu B 1 — 2 1eMCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsI3BIBatONIUE (DU3MYECKHE BEIWYMHBI HA OCHOBE
aHalM3a YCJIOBUS  3a/ladyd  3alUChiBaTh  KpaTKOE  YCIIOBUE,
MOJCTABIATh (U3UUECKUE BEIUYMHBI B (DOPMYNBI W TPOBOIUTH
pacuéThl, HAXOAWUThb CIPABOYHBIC JaHHbIC, HEOOXOAMMBIC IS
peicHuAd 3ajJa4, OLICHUBATh PCATUCTUIHOCTD HOJIy‘-IGHHOﬁ

(bU3HYECKON BETMUNHBI

18

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU
(Gu3NYECKUX METOAOB, B ONHCAHUU HCCIIECIOBAaHUS BBIICISTDH
MpPOBEpPsSIEMOE  MpeAnoyioxkeHue  (TUmoresy),  pa3iauyarb |
HMHTEPIPETUPOBATh MOMYyYEHHBIH pPe3yNbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOANUTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX SBICHUN WU
(U3HYECKUX  CBOWCTB  Tell:  (OPMYJIHPOBATh  IMPOBEPSCMBIC
MPENIOJIOKEHNs, CcOoOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aMMCHIBATH XOJI OIBITA M (HOPMYITHPOBATH BHIBOJIBI

1.10

BBIIOJHATH NPSIMbIE U3MEPEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATH [TOKAa3aHUS TPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

111

OPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOH  (U3UYECKOM
BEJIMYMHBI OT JPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHWPOBAHUM Y4eOHOTO HCCIIEAOBaHU, COOMPATh
YCTAaHOBKY U BBINOJIHATD HM3MEPEHHUs, CIeAys MPEeaIoKEeHHOMY
IaHy, (UKCUPOBaTh pE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3HYECKUX BEJIIMYUH B BUJE MPEAJIOKEHHBIX TAaOIUI U IrpaUKOB,

JCJIaTb BBIBOAKGI 11O PE3yJIbTaTaM HCCIICAOBAHUA

112

IPOBOJIUTh KOCBEHHBIE M3MEPEHMs (U3UUECKUX BEIUYMH, CIEIys
MPEIOKEHHOM  WHCTPYKIHMHM: TPH  BBINOJHEHUM HW3MEPEHHUU
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUE

HCKOMOM BEJIMYMHEI

1.13

coOmoaTh TMpaBWila TEXHUKHM O€30MacHOCTH Npu  pabore ¢

1ab0paToOpHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MNPUHIMIIBI  JCHCTBHUS TPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB, XapaKTEepPU30BaTh IPUHLUIBI JIEUCTBUS H3YyYEHHBIX

npuOOpOB U TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO MX OMUCAHUS,




UCTONb3ysd 3HAaHUS O CBOWCTBaX (U3MYECKUX SBJICHUH U

HCO6XO,I[I/IMBIC (bl/ISI/ILIeCKI/Ie 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

NPUBOJIUTL TpUMEpHl (HaXOAWTh HWH(GOPMALMIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJNIB30BaHUS  (PU3WYECKMX  3HAHWHA B
MOBCEHEBHOM JKM3HM Uil OOecreYeHus: Oe30IMacHOCTH  IPH
oOpamennn ¢ nTpubOpaMd W TEXHHUYECKUMH yCTPOWCTBAMHU,
COXpaHEHHsI 3J0POBbS W COONIOJICHUS HOPM 3KOJIOTHYECKOTO

MOBEJ/ICHUS B OKpY’Kalollel cperie

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTu MHTEepHET B
COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHHKOB
BBIJICTATh MH(OPMALIUIO, KOTOpasi SBISETCS MPOTHBOPSUUBON MU

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHU U YUEOHBIX 3a/1aHAN
HAYYHONOIYJSIPHYIO  JIUTEpATypy  (U3NYECKOTO  COJEpXKaHMS,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu VHTepHeT, BlaaeTh
npuémamu KOHCIIEKTUPOBAHUA TEKCTa, npeoOpa3zoBaHus

nH(pOpMaIK U3 OJHONU 3HAKOBOM CHUCTEMBI B PYTYIO

1.18

CO3/aBaTh COOCTBEHHBIE KPATKHE MICHhbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHMKOB HHPOpMAIUH (HUIHIECKOTO
COJIep’KaHusl, B TOM YHUCIIE MMYOJINYHO JIefaTh KPaTKue COOOIIEHUs O
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX HCCIEIOBAaHUM, TPH ITOM
IPaMOTHO MCHOJIb30BaTh M3YUYECHHBIM MOHSATUHHBIN ammapar Kypca

(I)I/IBI/II(I/I, CONMPOBOKAATH BBICTYINICHUC HPCSCHTaHHCﬁ

1.19

IpU  BBIIOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUI
pacripenieniiTh  O0S3aHHOCTH B TpyIIe B  COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM IlIaHa
NecTBUM, aneKBaTHO OLEHUBAaTb COOCTBEHHBIM  BKJIQA B
NeSTeIbHOCTh ~ TPYMNIbI,  BBICTPaUBAaTh KOMMYHUKaTUBHOE

B3aUMO/ICVICTBUE, YUUTHIBAS MHEHUE OKPYKAFOIINX

8 KJIACC




Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCIIOJBb30BAaTh IIOHATHUA

1.2

pa3jindaTtb ABJICHUSA IO OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4Hciie (U3NIECKUE SIBICHHUS B IPUPOJIE,
[P 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBIICISATh

CyIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UICCKUX SBICHUHA

14

ONUCBHIBATh M3y4YECHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPU ONMHCAHUH TPABUILHO
TPAaKTOBaThb  (U3WYECKUH  CMBICH  HCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUs] W €IUHULBl (U3NYECKUX BEIUYMH, HAXOJIUTh
bopMynbl, CBA3BIBAIONIME JAHHYIO (U3UYECKYIO BEIUYHMHY C
JPYTMMHU BEIMUMHAMU, CTPOUTH IpapuKy U3y4EHHBIX 3aBUCUMOCTEN

(UBUYECKUX BEIIMYUH

15

XapaKTCpPU30BaTb CBOMCTBA TCI, q)HSH‘{CCKI/IC SABJICHUA U MPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPW O3TOM JaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa W 3alMCbIBaTb €ro0 MaTeMaTH4YCCKOC

BBIPA’KCHUC

1.6

O00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBJISITH IPHYNHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
1 — 2 noruyeckux IIaroB ¢ MOMOIIbI0 1 — 2 M3yueHHBIX CBOMCTBA

bu3nyecKuX SIBICHUHN, PU3NUECKUX 3aKOHA MIIU 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIe 3aa4u B 2 — 3 NENCTBUS, UCIOJIb3YSl 3aKOHBI U
bopmynbl, CBs3bIBaONINE (PU3UUECKUE BEIUYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJa4M 3alMChIBATh KPATKOE YCJIOBUE, BBISABIIATH
HE/IOCTAaTOK JaHHBIX JUIA PELIeHHs 3a]laud, BBIOMpPATh 3aKOHBI U
bopMyIbl, HEOOXOUMBIE JJisi €€ pelleHus, MPOBOJUTh PacuEThl U
CpaBHUBATh IOJY4YEHHOE 3HaueHHE (PU3MUECKOW BETUYUHBI C

HN3BE€CTHBIMU JJaHHBIMU

18

pacrio3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIN

(1)I/ISI/I‘-ICCKI/IX MCTOOB, HCIIOJIB3YA  OIMCAHUC  HCCIICHOBAHUA,




BBIIACIIATH ITPOBEPACMOC MPCAIIOJTOKEHUC, OLICHUBATE IMTIPABUJIIBHOCTDH

MopsAaKa IpOBCACHUA UCCIEA0BaHM, ACJIaTh BBIBO/bI

19

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3NYCCKUX SIBICHUH WU
(Gu3MYECKUX  CBOWCTB  Tel:  (OPMYyIHpOBaTH  MPOBEPSIEMBIE
NPENONIOKEHUs, COOMpaTh yCTAHOBKY W3  NPEIIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BBHIBOIBI

1.10

BBITIIOJHATL HOPAMBIC H3MCPCHUA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEJIMYMH, CpPaBHUBATh
pe3ynbTaThl M3MEPEHHW C Y4€TOM  3aJlaHHOW  aOCONIFOTHOM

MOrpC€uIHOCTH

111

IPOBOAMTH MCCJIENOBAHUE 3aBUCHUMOCTH OJHOH  (pU3MUecKoi
BEJIMYUHBl OT JPYrOM C HCHOJIb30BAHUEM MPSAMBIX H3MEPEHUM:
IUIAHUPOBaTh MCCIEe0BaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSTDH
U3MEpEHUs, Cleysd TPEAJIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysbTaThl MOJyY€HHON 3aBUCUMOCTH B BUJIE TaOJIHULl U TPaUKOB,

ACJIaThb BBIBOALI 110 PE3yJIibTaTaM HCCIICAOBAHUA

112

OPOBOAWTh  KOCBEHHBIE HM3MEpeHHs]  (PU3MYECKUX  BEIUYHH:
MJIaHUPOBAaTh  HM3MEPEHHUs,  CcOoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJEAys NPEUIOKEHHOM WHCTPYKLIMH, U BBIYUCIATH

3HAa4YCHUEC BECIINYUHBI

1.13

coOmoiaTh TpaBWila TEXHUKH O€30MacHOCTH MpH pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIMbBI JEHCTBHS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA MX ONMCAHMS, HCIOJIB3Ys
3HaHHSA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJUMbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTH

1.15

pacino3HaBaTb MPOCTHIC TEXHUYCCKHEC yCTpOﬁCTBa 1 UBMCPUTCIIBHEBIC
HpI/I60pBI o CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJIATh CXCMbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIBHBIM U IapaJUICIIbHBIM
COCAMHCHHUEM DJJICMCHTOB, pasjindyasd YCIIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUUYECKUX LEeTen

1.16

NPUBOANUTE TpPUMEphl (HAXOAUTh HWHPOPMALUIO O MPUMEPAX)
NPaKTUYECKOTO  WCIONb30BaHMS  (PU3MYECKMX ~ 3HAHWHA B
MOBCEIHEBHOM JKM3HM [UIg oOOecriedeHus: Oe30MacHOCTH TpHU

oOpamieHUn ¢ TpuUOOpaMH M TEXHUYECKHUMH  YCTPOMCTBAMH,




COXpaHEHMsI 370POBbS M COONIOJIEHUS] HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKpY’Kalollel cperie

1.17

OCYIIECTBIISATh MOUCK HH(POpMAuK (U3HYECKOTO COIEPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUHU U IIyTEM CPaBHEHHUS
JIOTIOJIHUTEIbHBIX MCTOYHHKOB BBLAEIATh MH(OpPMAIMIO, KOTOpas

SBIISICTCS IPOTUBOPEUMBOM HITH MOKET OBITh HEZOCTOBEPHOM

1.18

UCIIONIb30BaTh TMPHU BBHIMOJHEHWH Y4YeOHBIX 3aJaHWii HAyYHO-
MOMYJISIPHYIO JIUTEPATYpy (PU3NYECKOTO COJEPKaHUS, CIPaBOUYHbBIC
Marepuaiibl, pecypcbl cetu HHTEpHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus MHPOPMALIMH U3 OTHOM

3HaKOBOM CUCTEMBI B APYyryro

1.19

co3laBaTh COOCTBCHHBIE TIHUCHbMCHHBIE U  KpPaTKHE YCTHBIC
cooOrieHus, 0000mas HHPOPMAIUIO W3 HECKOJIBKHUX HCTOYHUKOB
(U3HYECKOTO COACpXKaHUSA, B TOM YHCIIC IMyOJUIHO TPEICTABISITH
pe3yNbTaThl IPOSKTHOM MIIM UCCIIEIOBATEILCKOM NeATENIbHOCTH, IPU
9TOM TIPAMOTHO MCIOJIb30BaTh W3Y4YECHHBIM ITOHATUWHBIN ammapar

Kypca (pU3HUKH, CONTPOBOXKAATH BHICTYIUICHUE MTPE3CHTALINEH

1.20

IIPU BBIITOJIHCHUH y‘I€6HI>IX IIPOCKTOB U I/ICCJ'IC)IOB&HI/II\/'I (1)I/ISI/I‘~I€CKI/IX
MponeccoB pacupeaciIsasThb 00s13aHHOCTH B rpymmec B COOTBETCTBUHU C
INOCTAaBJICHHBIMHU 3aJadaMu, CJICAUTH 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ u KOPPCKTUPOBATH €ro, aJICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIad B JACATCIBHOCTb TIPYIIIbI, BBICTPANBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, IIPOSABIIAA TOTOBHOCTB

pa3pemiaTh KOH(PIUKTHI

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

11

HCIOJIb30BATh NU3YYCHHBIC ITOHATUA

1.2

pas3inyaTtb ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBLITOB, ACMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/II-IGCKO€ SIBJICHHUC

13

pacrio3HaBaTh MPOSABICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUU B

OKpY’KaIOIIeM MHUpE, B TOM 4Hcie (PU3NUECKUe SBICHUS B MPUPO/IE,




IIPU 3TOM NIEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YU€OHYI0, BBIICIATh

CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

14

ONHKCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCTIONB3Ysl (U3UYECKHE BEIMYMHBI, NPU ONHUCAHUM TPABHIBLHO
TPakToBaThb  (PU3MYECKH  CMBICH  HCIOJb3YEMbIX  BEJIUYMH,
o0O3HaueHWst M eAWHUIBI (U3UYECKHX BEIMYUH, HAXOJHUTh
dbopMyIbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIHYHMHY C
JPYTUMH BETUYMHAMH, CTPOUTH T'papUKH U3YIEHHBIX 3aBUCHMOCTEH

(U3HYECKUX BETTMUNH

15

XapaKTCpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘I€CKI/I€ SABJICHHA U IMPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPHU O3TOM JdaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa M 3allMChIBATb €ro MaréMaTu4dcCKocC

BBIPAXKCHHC

1.6

00BACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluld MPAaKTHKO-OPHUCHTUPOBAHHOTO XapaKTepa:
BBISBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTUYECKUX MIaroB C MOMOIIbIO 2 — 3 U3YyUEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUHN, PU3NUECKUX 3aKOHA MJIU 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (OmuparonMecs Ha cucremy u3 2 — 3
YpaBHEHUM), HCIONB3YS 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
dbusznuecKkue BEIUYUHBI: HA OCHOBE aHalW3a YCIOBHS 3aJayu
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATh HEIOCTAIONIUE WIIH
M30BITOYHBIE IAHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUISl pelieHus, TTPOBOIUTh PAcUYEThl U OIICHUBATH PEATMCTUYHOCTH

MOJIyYEHHOT0 3HauUeHUs1 PU3NYECKON BEITNUMHBI

18

pacCiio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PCHIUTH IPU IMOMOIIN
(I)I/I3I/I‘-IGCKI/IX METOO0B, UCITIOJIB3Ys OIMMCAHUE UCCIICA0BAHNA, BBIACIIATD
MMPOBEPACMOC MPCAIOJIOKCHUC, OLICHUBATL IMPABUJIIBHOCTL HOPSAAKA
MMPOBEACHUA MCCICAOBAHUA, ACIATh BBIBOJbI, HHTCPIPECTHUPOBATH

pe3yabTaThl HAOIOICHHUIA 1 OTIHITOB

19

MPOBOJUTH OTBITH 110 HAOIOACHHUIO (DU3WYECKUX SBICHUH WIH
(bu3nUeCKUX CBOUCTB TeJ: CAMOCTOSATEIEHO COOMpaTh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pyAOBaHNUs, ONMUCHIBATh XOJ1 OIbITA U €ro

pe3ybTaThl, JOPMYINPOBATH BHIBOBI




1.10

NPOBOJIUTh TPU HEOOXOTUMOCTH CEPHIO TIPSAMBIX H3MEPEHHIA,
ompenenss cpenHee 3HAUCHUE H3MEpseMOl BeTHYMHBI ((OKYCHOE
paccTostHue coOuparoliel JMH3bI), 000CHOBBIBATH BBHIOOp Criocoba

HU3MEpeHHs (U3MEPHUTEILHOTO IPUOOopa)

111

IPOBOJUTH HCCIENIOBAaHUE 3aBUCHMOCTEH (PH3MUECKUX BEIUYHMH C
UCTIOJIb30BAHUEM NPSAMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (DPMKCHUPOBATH PE3yJIbTATHI
HOJTYYCHHOH 3aBUCHMOCTH (DPM3MUYECKHX BEIWYHMH B BHUJE TaOIUIN

I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PC3YyJIbTaTaM UCCIICAOBAHUA

112

NPOBOJIUTh  KOCBEHHBIE HM3MEpeHHs  (U3NYECKUX  BEIHYHUH:
IUIAHUPOBaTh ~ HM3MEpPEHHs,  COOMpaTh  AKCIIEPHUMEHTAIBHYIO
YCTAHOBKY M BBIIIOJIHATH HU3MEPEHMs, CIEAys IPEIIOKEHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHWE BEJIIMYMHBI M AHAINU3UPOBATH
MOJIyYCHHBIE PpE3yJbTaTbl ¢ YYETOM 3aJaHHOM IIOTPEIIHOCTH

HU3MEPEHUI

1.13

CO6J'IIOI[3TL [mpaBrJia TCXHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pas3nnyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3NUYECKUX MOJAETEH:
MaTepHalbHas TOYKa, a0OCOIIOTHO TBEPAOE TENO, TOYECUHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, MJaHEeTapHas MOJIENIb aToMa,

HYKJIOHHad MOA€CJIb aTOMHOI'O dapa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX HPHOOPOB M
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa MX ONMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOMCTBaX (U3MYECKUX SBJICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTU

1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HM3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTENbHBIX  NPUOOPOB  H
TEXHOJIOTUYECKHUX MPOLECCOB MPH PEHIEHUH Y4eOHO-TIPAaKTUYECKUX
3a71a4, ONTHYECKHUE CXEMBI ISl IOCTPOCHUS U300paKeHNH B TNIOCKOM

3epKaJie U coduparorei mmH3e

1.17

NPUBOANUTE TpUMEphl (HAXOAUTh HWHPOPMALUIO O MPHUMEPAX)
NPAaKTUYECKOTO  HCIOJB30BaHUS  (PU3MUYECKMX  3HAHMM B
MOBCEIHEBHOM KU3HU Uil oOecriedeHHus O€30IacHOCTH  TpH

oOpamieHnn ¢ mnpubopaMM U TEXHHMYECKUMH  YCTPOMCTBaMHU,




COXpaHEHHsI 3[0pOBbS M COONIONEHUS HOPM HKOJOTHYECKOrO

MOBEJICHUS B OKpY’Kalollel cperie

1.18

OCYIIECTBIISITh MOUCK HHPOpMAHK (U3HUYECKOTO CONEPIKAHUS B
cetu IHTEepHET, CaMOCTOSITENNLHO (POPMYITHPYsI IOUCKOBBIN 3ampoc,
HaxoJWUTh IYyTH OIpPEHCICHHUs JIOCTOBEPHOCTH  IOJIYYEHHOMN
nH(pOpMAaIlMM HAa OCHOBE MMEIOIIUXCS 3HAHWMA U JIOTIOJHUTEIBLHBIX

HNCTOYHHUKOB

1.19

UCTOJB30BAaTh TMPU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAY4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3MUECKOro COJIep:KaHus, CIIPaBOYHbIC
Marepuaisl, pecypcbl cetu MHrepHeTr; Biagers IpUEMaMHU
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMALIUU U3 OTHOU

3HAKOBOM CHCTEMBI B JPYTYIO

1.20

co3aaBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha
OCHOBe WH(OpMAlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO
coJlepKaHusl, MyOJIUYHO MPEICTaBIATh PE3yNbTaThl IPOSKTHON HITU
UCCJIEIOBATENIbCKOM  NIEATENbHOCTH, TPU  3TOM  TPaMOTHO
UCIIONIb30BaTh M3YYCHHBIH TMOHSATUHHBIA ammapaT HW3y4aeMoro
paznena (U3MKU U CONPOBOXKJATh BBICTYIUIEHHE MpE3eHTaluen ¢

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

121

IIPU BBITTOJITHCHUH y‘I€6HI>IX IIPOCKTOB U I/ICCJ'IC)IOB&HI/II\/'I (1)I/I3I/I‘~I€CKI/IX
MponeccoB pacupeaciIsaTh 00s13aHHOCTH B rpymmec B COOTBETCTBUHU C
INOCTAaBJICHHBIMU 3aJadaMu, CJICAUTH 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ u KOPPCKTUPOBATH €ro, aJICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIad B JACATCIBHOCTb TIPYIIIbI, BBICTPANBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IIPOSABIIAA TOTOBHOCTb

pa3pemiaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pasneJa

Kon

3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B IIO3HAHWUUW OKPYXXAIOIIEIO MUPA

11

Odu3uka — Hayka O Mpupoje. SIBIeHUsS TPUPOIDIL.
Ou3nyecKue SABJICHUS: MEXaHHUYECKUE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MAITHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

Ousnyeckne BenMUYUHBL. M3mepenne Qu3mUecKux
BennunH.  Pusnueckue npubopsl.  [lorpemHocts

n3MepeHnil. MexxayHapoaHas cuctemMa eIuHIIL

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOM IMO3HAHUA: Ha6J'IIO)IeHI/IC,
IMOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHUEC TUIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsICHEHHE

HAOJIIaEMOT0 SIBJICHUS

14

Onucanue (l)I/I3I/I"IeCKI/IX SIBIICHUH C IOMOILIBIO MOJETIEH

15

[IpakTuueckue paboThI:

H#H##Par###13MepeHne pacCTOSHUM.
HiHPar#H#l3mepenue o0bEMa KUAKOCTU U TBEPAOTO
Tena.

###Par###Onpenenenne pa3MepoB MajbIxX Tell.
HHPar##l13Mepenrie  TeMmriepatypsl I[pU  TOMOIIU

KUIKOCTHOI'O TCPpMOMETpA U AAaTYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEILIECTBA

2.1

HH#HParf##CTpoeHNE BEIIECTBA: aTOMBl M MOJIEKYJIBI,
ux pasmepsl. OIBITHL, JIOKa3bIBAIOIINE TUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

HiPar###]lpmkenne  dactun — BemiecTBa.  CBs3b
CKOPOCTH  JIBIDKEHHSI YacTUI[ C TeMIepaTypou.

BbpoyHnoBckoe nBmwxkenue, quddy3us

2.3

B3anmoneiicTBre YacTUI] BEIIECTBA: MPUTSKEHHUE U

OTTaJIKUBAaHUE




H##Par### Arperatuoie COCTOSIHMSI BEILIECTBA:

CTpOCHHUE ra3os, KHUJIKOCTEH u TBEPIBIX
24 (kpucTainyeckux)  Tela.  B3auMocBs3p  Mexay
CBOWCTBAMHM  BEIIECTB B  Ppa3HbIX  arperaTHbIX
COCTOSIHUSIX Y UX aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[TpakTuyeckue paboThI:
##HPar###OLeHka 1uamMeTpa aToMa METOJIOM PsiIoB (C
UCTONIb30BaHuEeM (GoTorpaduit).
2.6 HHPar###ONBITEL 10 HAOMIONEHUIO  TEIIOBOIO

pacIIMpEHHs Ta30B.
HHHPar###ONBITEl IO OOHAPYKEHUIO JIEHCTBUS CHI

MOJICKYJIAPHOTO IIPUTAKCHUSA

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 Mexanuueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKCHHE
H#HParfH#H##CKOpOCTb. CpenHsis ~ CKOpOCTh  TIpU
3.2 HEpPaBHOMEPHOM JBIKEHUU. Pacuér mytu u BpeMeHH
JIBIDKEHUS
SBnenue uHepuu. 3akoH MHepHUMH. B3aumonelicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTHU JIBUXKEHUS TeJl.
Macca kak Mepa UHEpTHOCTH Teja
34 ###Par### InoTHOCTD BemecTBa. CBsI3h IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00HhEMA BEIIEeCTBA
3.5 Cuila Kak XapakTepuCTUKa B3aUMOJECHCTBUSA Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIbIO JUHAMOMETPA
37 H##Par###SIBnenue Tarorenus u cwia Tsokectu. Cuna
' TSKECTHU Ha JIpyTux IiaHeTax. Bec tena. HeBecomocTs
38 Cuna tpenusi. TpeHHe CKONbXKEHUS U TPEHUE TOKOS.
' Tpenue B npupoie U TEXHUKE
3.9 H#HPar#H##Crio)keHne CWI, HampaBJIEHHBIX IO OIHOM
' npsmoil. PaBHoaelcTByomas cui
3.10 [IpakTuyeckue paboThI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS
(mapuka B JKHMJIKOCTH, MOJEIU 3JIEKTPUYECKOTO
aBToMOOMIIA U Tak panee). OrmnpeneneHue cpenHen
CKOPOCTH CKOJNBXKEHUsS Opycka WIH IIapuka To
HaKJIOHHOM TuiockocTH. OmpeeneHue IMIOTHOCTU
TBEPIOro  TeJa. OnbITel,  JI€MOHCTPHUPYIOIINE
3aBUCHUMOCTH pacTsbkeHus (nedopMaiuu) IpyKUHbI OT
MPWIOKEHHON cuiibl. OmNbITEL, JEMOHCTPUPYIOIIHE
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tella U

XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue IBICHUS B IMpUPOAC: MPUMCPLI ABUKCHUS C

311 Pa3IMYHBIMU CKOPOCTSIMH B JKMBOW U HEKHBOW TIPUPO/IE,
JEHCTBYUE CUIIBI TPEHHS B IPUPOJIE M TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: JMHAMOMETP, NOAIUITHUKN

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

41

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoOsl YMCHBIICHUA U

YBCJIUMYCHUA NaBJIICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCHUMOCTH JaBJICHUA Ta3a OT

00bEMa, TeMIepaTypbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCIaMU, )KUIKOCTAMHU U

razami. 3akoH [lackans. [TneBMaTdyeckue MaIIMHbI

44

3aBUCUMOCTh  JIaBJIEHHS O KUIKOCTH OT TJIyOUHBI.
I'uppocraruueckuit napaokc. Coobmmarommecs

COCYyHbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXaHHU3MBbI

4.5

At™mocepa 3emmm  u atMocepHOE  JIaBIEHUE.
[lpuunHBl  CyIIECTBOBaHMS  BO3AYLIHOH  00OJIOYKH
3emun. OnsIT Toppuuemmn. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHUs OT BBICOTHI HAJl YpPOBHEM

Mopst

4.6

Nsmepenne armocheproro masieHus. [Ipubopsr ms

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBue XKHAKOCTH M Ta3a Ha IMOrPYKEHHOE B HUX
Teno. BeiTankuBaromas (apxumMenoBa) cuiia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3myxomiaBanue

49

[IpakTrueckue pabOTHI:

HccaenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa TOrpYKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIIECH CUJIbI, JIE€UCTBYIOIICH
Ha Telo, MNOrpyKE€HHOe B JKHUIKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAIKHUBAIOIECH CHIIbI, AEHCTBYIOIIEH
Ha TEJIO0 B JKHUJIKOCTH, OT Macchl Teima. OIBITHL,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTb  BBITAJIKHBAIONICH
CHWJIbI, IEMCTBYIOILIEH HA TEJNO B JKUJIKOCTH, OT 00bEMA
MOTPY>KEHHOU B XKUJKOCTh YAaCTH Te€Ja U OT IJIOTHOCTH
xugkoctu.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMPOBAaHHUE JIOAKM U  OIpejAesieHue e

l"py3OHO,I[’béMHOCTI/I

4.10

Odusnueckue  ABICHHS B MPUPOJAE:  BIUSHHE
atMoc(epHOrOo  JaBICHMSIT HA OJKUBOM  OpraHH3M,

IJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOMIANOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUM IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOI HAcoC,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanunueckas paboTa

5.2 MexaHndeckas MOIIHOCTh

53 [IpocThie MexaHU3MBI: pblYar, OJOK, HaKJIOHHAs

' 0cKoCTh. [IpaBuiio paBHOBECHS pbluara

5.4 [IpumeHneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onmoroe  mpaBuio»  MexaHwku.  Koaddumuent

55 MOJIE3HOT'O JICUCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenumanpHas SHEPTUU TeNA, MOAHATOrO Haa 3eMIIEN

5.7 Kunernueckas sHeprus

58 [TonHass MexaHu4eckasi SHEPrus. 3aKOH U3MEHEHUS U

COXpPaHEHUS MEXaHUYECKOU SHEPrUn




5.9

[IpakTraeckue pabOTHI:

###Par###Onpenenenne pabOThl CUIIBI TPEHUS TPHU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTAIHHOU
MOBEpXHOCTU. MccnenoBanue YyCIOBUN paBHOBECHUS
pbryara. Msamepenue KIIJ HakJIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXAHUYECKOM SHEPTUu

5.10

duznyeckue SABICHHUSA B npupoac: pbiHaru B TCJIC

YCJIOBCKaA

5.11

TexHudyeckue yCTpPOWCTBA: pblyar, MOJABWXXKHBIA U
HETIOJBMKHBIN OJIOKHU, HAKJIOHHAS TIFIOCKOCTh, MIPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3nea

Kon
3JIeMeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJieKyl. OmbIThl, MOATBEPXKJIAIOLUINE OCHOBHBIE

TTOJIOXKCHUA MOJ'ICKy.]'IHpHOKHHGTH‘IGCKOfI TCOpUUn

6.2

Mogenu  TBEPAOrO, JKUAKOTO M razoo0pa3HOro
cocTosiHUM BemecTBa. Kpucraminueckue nu amopgpHbie

TCI1a

6.3

OOBsicHEHNE CBOMCTB Ta30B, KUJIKOCTEH U TBEPIBIX TEI
HAa OCHOBE IOJIOKEHUW MOJEKYJISIPHOKUHETHYECKON

TEOPHUH

6.4

CmaunBaHME U KalmWJIIAPHBIC ABJICHUA

6.5

TennoBoe pacmnpeHue u cxxarue

6.6

Temneparypa. CBs3b TemmepaTypel CO CKOPOCTBIO

TCIIJIOBOI'O ABMXKXCHUS 4YaCTHUI]




Bnaytpenuss SHEPTHUs. Crioco0b1 M3MEHEHUS

6.7 BHYTPEHHEH 3HEpruM: TeIuioneperaya U COBEpIIECHUE
paboThI
68 Bugpt TEIUIONEpeadn: TEIUIONPOBOAHOCTb,
' KOHBEKIIMS, N3TydeHHE
KonnuectBo  Temnorel.  YienbHas — TEIUIOEMKOCTb
6.9
BEIIIECTBA
TemsooOMEH u TENIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBaHME  KPUCTALIMUECKUX
' BEIIECTB. Y elbHasl TEIUIOoTa IIaBIeHUs
[TapoobOpa3zoBanne ¥  KoHAeHcanus. VcnapeHue.
6.12 Kumnenne. VYnenbHas Temiora MapooOpa3oBaHMsL.
' 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIINBA. Y JelibHas TEIIOTa CrOpaHus
[Mpunnuner  pabotel  TemoBbix aBurarenein  KITJI
6.15 TEIUIOBOTO JABUraTelis. TemioBele ABUraTeIN U 3aluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUSI M TMPEBpAllCHUsS DHHEPruu B
6.16
TEIUIOBBIX IpoIieccax
[IpakTuueckue paboOThI:
HHHPar###ONBITEL IO OOHAPYXKEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#HPar###ONBITBI  TI0  BBIPALIMBAHUIO  KPUCTAJUIOB
6.17 IIOBApEHHOM COJIU WM caxapa.

#HHPart#H#ONBITEE. 1Mo HAOMIOAEHHIO  TEIMIOBOIO
pacIIupeHus Ta30B, )KUIAKOCTEN U TBEPIBIX TEI.
#HH#HPar###Onpenenenye JaBieHus BO3Iyxa B OajuioHe

LITPULA.




HHHPar##H#ONBITHL, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT ero o0b&Ma U HarpeBaHUS WU
OXJIQK/ICHUSI.

HHtPartH## IpoBepka TUIIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJOWMKAa  KMJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEpPATYpPHI.
#i#Par##HHabmonenne  W3MEHEHUS  BHYTpPEHHEH
SHEPTUH TeJla B pe3ysbTare TeIionepeaadn u paboThl
BHEILIHUX CHUIL.

#i#Par#HH#llccnenoBanue siBIEHUS TEIUIOOOMEHa Mpu
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#HH#Par###Onpenenenue KOJIMYECTBA TEIJIOTEI,
MOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM [IUITHHIPOM.

#HHPart##Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#i##Parf##lccnenoBanue npouecca UCapeHusl.
###Par###Onpenenenre OTHOCUTEIBHONW BIAXKHOCTH
BO3/IyXa.

H#H#H#Par##Onpenenenue yIEIbHON TEIUIOTHI

IIJIaBJICHUA JIbJaA.

6.18

@u3nyeckne SABJIEHUS B TMPUPOAE: IMOBEPXHOCTHOE
HaTSOKEHHE W KaNmWJUSIPHBIE SBIEHUS B MPHUPOJE,
KPUCTAJUIBI B IpUpo/ie, n3nydenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE POCHI,

TyMaHa, UHECs, CHEra.

6.19

TexHu4eckue yCTpOMCTBA: KaNWUIAPBL, HPUMEPHI
HCIIOJIb30BAaHUs KPUCTAIIOB, KUJKOCTHBI TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBas TypOHHa,

ABUTATCIIb BHYTPCHHETO CrOpaHUs.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHWA

7.1

DnekTpusanus Teil. J[Ba posia 3JIeKTpUUECKUX 3apsiOB




B3anmoneiictBue 3apsbkeHHbIX Tel. 3akoH Kynmona

7.2 (3aBUCUMOCTb CHJIbI B3aUMOAEHCTBUS 3apSyKECHHBIX Tell
OT BEJIMYMHBI 3apsI10B U PACCTOSHUS MEXKY TEJIaMH)
DnexTpudeckoe T0JIE. Hanpsoxénnoctsb

7.3 anekrpuueckoro nois. IlpunHnun  cymepno3unuu
NEKTPUYECKUX 110JIEN (Ha KAYECTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaaoB. DJIE€MEHTApPHBIM

7.4 anexTpudeckuid 3apsana. Crpoenue aroma. [IpoBogHuKH
U TUDIICKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsiia

26 OJeKTpUYecKuid  TOK.  YCIOBUS  CYHIECTBOBaHMUS

' ANEKTPUYECKOr0 TOKA. VICTOUHUKH TOCTOSIHHOTO TOKa
JeiicTBus JIIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XMMHMYECKOE, MArHUTHOE). OJEKTPUUECKUH TOK B
KHUJIKOCTSX H ra3ax

. Onektpuueckas 1nenb. Cuiia Toka. DJIEKTPUUYECKOE

' HarpspKEHHe
. Conportusnenue IIPOBOJIHUKA. VY nensHOE
' COIIPOTHBIICHUE BELIECTBA

7.10 3axoH OMa 1151 yJacTKa Lenu
[locnenoBarenbHOE W MapajIeIbHOE  COEIUHEHHE

7.11
MIPOBOAHUKOB
PaGota u MONIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYecKre LEenu U MOTPeOUTENH IEKTPUIECKON

' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrostHHbIe MarHUTHI. B3anMoieiicTBHe MOCTOSIHHBIX

7.14
MarHuToB

215 MarautHoe mosie. MarHuTHoe mosie 3eMiId U €ro

' 3Ha4YeHHUeE /IS )KU3HU Ha 3emIie
_ Onelr Opcrena. MarHutHoe HOJE BIEKTPUYECKOTIO

TOKa. HpI/IMeHCHI/IC OJICKTPOMArduTOB B TCXHUKE




JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

BHCKTPOI[BI/IFaTeJ'IB IMOCTOSTHHOTO TOKa. Mcrob30Banme

o 3JIEKTPOJABUIaTEICH B TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

Onbitel  ®apagnes.  SIBaeHHE  3IEKTPOMArHUTHON
7.18

naaykuud. [pasumno Jlenna

DneKTporeHepaTop. Crioco6b1 MOJIyYEHUS
7.19 UIEKTPUUYECKOW  DHEPrUu.  OJEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUU

[IpakTuyeckue paboThI:

OnbIThl 1O HAOJIIOICHUIO AIEKTPU3ALIUY T HHAYKLINEH

U IIPU CONIPUKOCHOBEHUH.

HccnenoBanue nEeUCTBUS DIIEKTPUYECKOrO IIOJS HA

MIPOBOJHUKY U TUAIEKTPUKHU.

Cb6opka u mpoBepka pabOThl AJIEKTPUUYECKOW LIENHU

IIOCTOSIHHOT'O TOKA.

W3mepenue u perynpoBaHHe CUIbl TOKA.

N3mepenue u peryinpoBaHue HANPSKEHHUSL.

HccnenoBanue 3aBHCHUMOCTH CWIIBI TOKA, HIYLIETO

4yepe3 PEe3UCTOp, OT CONPOTHUBIEHHUS PpE3UCTOpa U
220 HaIpsDKEHUS Ha PEe3UCTOPE.

OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTDb
JIEKTPUUYECKOTO COMPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUsI U MaTepuaa.
[IpoBepka mpaBWiia CJIOKEHHS HANPSHKEHUWA TpU
MOCIIEIOBATEIbHOM COCIUHEHHH JIByX  PE3HCTOpPOB.
IIpoBepka mpaBuia Ui CHIIbI TOKA MPH MapaIeIbHOM
COeMHEeHUH  pe3uctopoB. Omnpenenenue  paboOTHI
JNEKTPUYECKOrO TOKA, UIYIIEr0 4Yepe3 pPEe3UcCTop.
OmpeneneHre  MOIIHOCTH — JJIEKTPHYECKOTO  TOKa,
BBIJIEIISIEMOI Ha pesucrope. Hccnenosanue
3aBUCHUMOCTH CUJIbI TOKA, UAYUICTO YCPE3 JIAMIIOUKY, OT

HanpspkeHud Ha Hel. Onpenenenne KII/ narpeBatens.




HccaenoBanue MAarduTHOTO B3aNMOJEUCTBUSI
MOCTOSHHBIX MAarHuToB. M3ydeHne MarHUTHOTO MOJIs
MOCTOSIHHBIX MArHUTOB MNP WX OOBEAMHEHUH U
pasaenenuu. McciienoBanue qeiCTBUS AIEKTPUIECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OInBbITHL,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD CHJIBI
B3aUMOJICCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBjleHUA TOKa B Karymke. M3yudeHue
JEUCTBUSI MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM.
Koncrpyuposanue i U3Y4YCHUE paboThI
3IIEKTPOJIBUTATES. H3mepenne KITJI
JNEKTPOABUIaTEIbHOM  yCTaHOBKHU.  OMNBITBI 1O
HCCIICIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOM
WHIYKIUWA: WCCJICIOBAHME W3MEHEHUN 3HAYCHUS W

HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKa

®dusnyueckue SBJICHUS B TMPUPOJEC: DIECKTPUUYECCKHUE

SABJICHUA B aTMocq)epe, DJICKTPUYCCTBO KUBBIX

7.21 OpPraHU3MOB, MArHUTHOE T0JIe 3eMJIH, Ipelid MoIoCcoB,
POIIb MArHUTHOTO TOJIS JJIs1 )KU3HH Ha 3eMJie, IOJISIPHOE
CHUSTHHE
TexHuueckue ycTpOMCTBA: BJIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CIETUUK AIEKTPUICCKON SHEPTUH,
799 AJIEKTPOOCBETUTENILHBIC ~ TIPUOOPHI, HArpeBaTeIbHEIC
. ANEKTPONPUOOPHI (mpumepsi), 3IEKTPUUYECKUE
MpEeIOXPaHUTENH, DIEKTPOMArHHUT, JIEKTPOIABUTaTEIh
MMOCTOSIHHOTO TOKA, T€HEPATOP MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe 2IEMEHTHI COJICPIKAHHS
paznena DIIEMEHTa
8 MEXAHUWYECKMUE SBJIEHUA




Mexannueckoe ABWXKEHUE. MarepuanbHas TOYKA.

81 Cucrema orcuéra
8.2 OTHOCHTEIBHOCTh MEXaHUUECKOTO ABHKCHUS
8.3 PaBHOMEpHOE NPSIMOJTMHEWHOE IBHKEHUE
#HH##Par###HepaBHOMEpHOE MPSMOJIMHEHHOE
8.4 nBukeHue. CpeHsst 1 MTHOBEHHAsl CKOPOCTb TeJa IpU
HEPaBHOMEPHOM JIBUKEHUU
85 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEMHOE
' JBIDKEHUE
8.6 #H#Par###CBoOoanoe nagenne. OnelTe! [amuies
H###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaieHus. JIuneliHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEeHHe
8.8 [TepBrrii 3akon HproTOoHA
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3axkoH HptoToHa
8.11 H#HH#HH#Par###] [puHUUI Cynieprno3uLiuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #A#HParf##Cuila TpeHMs: CHJla TPEHHS CKOJIbKEHUS,
' CHUJIa TPEHUS TIOKOSI, APYrue BUIbI TPEHUS
814 ##HPar#H#(Cuna  TSDKECTM M 3aKOH  BCEMUPHOTO
. TATOTEHUS. Y CKOpEeHUE CBOOOTHOTO MAJICHUS
8.15 IBwkenne mnaHer  Bokpyr Comnma.  Ilepsas
' KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 Tieperpy3Kku
PaBHOBecue  MarepuanbHOW  TOUYKH.  AOCOIIOTHO
8.16 )
TBEP/0E TENO
817 #i#ParfH##PaBHOBecHe TBEPOTO TeIa C 3aKPEIUIEHHON
' 0ChI0 BpalieHus. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbce Tena. U3Menenne umimysnbsca. UMnysbe critbt
8.19 3aK0H COXpaHEHUS HMITYJIhCA
8.20 H###Par###PeakTUBHOE ABH)KEHUE
8.21 Mexannueckas paboTa U MOIITHOCTb




8.22

PabGora cun TskectH, ympyroctd, TpeHHs. CBs3b

SHEPTUU U PadOTHI

8.23

HOTCHL[I/IaHBHaSI SHEprusa TCjia, IMOAHATOrO0  HaAI

ITOBEPXHOCTHIO Semim

8.24

[ToTeHuuanpHas SHEPTUA CKATOM MPYKUHBI

8.25

H#H#HPar#H#Kunernueckass  sHeprus.  Teopema o

KMHETUYECKON dHEPIrun

8.26

#HH##Par###3aKkoH cOXpaHEHUs] MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue paboTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbXKEHUs Opycka
WIA JBWKCHUS IIApUKa MO HAKIOHHOM IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teja Npyu paBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TNTOCKOCTH.

HccnenoBanue 3aBHCMMOCTH IIYTH OT BPEMEHH IIPH
pPaBHOYCKOPEHHOM  JIBWKCHHHM  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEeHUs
CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOTO  JIaBJICHUS.
Ompenenenne Kod(PPUIMEHTa TPEHHUS CKOJIBKCHHUS.
Omnpenenenue KECTKOCTU MpYXUHBL. OnpezeneHue
paboTHI CHIIBI TPEHHSI TIPH PABHOMEPHOM J[BUIKCHHUU
TeJla 0 TOPU30HTAIBHOM MoBepxHOCTH. Onpenenenue
paboOTBl CWJIBI YIPYrOCTH TpU TMOABEME Tpy3a C
UCIOJb30BAHUEM HEMOABIKHOTO M MOJBHXKHOTO

OJIOKOB

8.28

dusndeckue SIBIICHUS B mpupoac: MpUuiIrBbI U OTIIMUBBI,
JABMOKCHHUC IIJIAHCT ConHeuHoM CHUCTCMBbI, PCAKTUBHOC

JABUXXCHUC )KHMBBIX OPraHu3MOB

8.29

TexHu4yeckue yCTpPOWCTBA:  CHHUJIOMETP, JATUYUKU

MOJIOKEHHUSL, PACCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

Komnebarensaoe IBIKEHUE. OCHOBHEIE
XapaKTePUCTHKH  KOJICOAHWM: TIEpHUOA,  YacToTa,

aMILINTya

9.2

Maremarruueckui U [PYKUHHBINA MAasITHUKH.
[IpeBpamienue  2HEPrUuM  mpH  KoyeOATEIHHOM

JBHXKCHUHU

9.3

3aryxaromue koyiebanus. BeIHYXICHHBIC KOJICOaHUS.

Pe3onanc

9.4

Mexanuueckue BosIHBL. (CBOMCTBA MEXaHUYECKHUX
BojH. IIponmonbHble M monepedyHsle BOJHBL. JlMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHUS.
MexaHnyeckne BOIHBI B TBEPAOM TellE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. I'poMKoOCTB U BbICOTa 3BYKa. OTpaskeHHue 3ByKa

9.6

Wudpa3Byk U ynbTpazByK

9.7

[IpakTuueckue paboThI:

OmnpeneneHnne 4YacToThl W Tepuojna KoyeOaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacTOThl W Iepuoja KosebaHuin
MPY>KHHHOTO MasiTHUKA

HccnenoBanue 3aBHCHMOCTH Tiepuoja KoJjeOaHMi
MOJIBENIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHMOCTH Iiepuoja KoJjeOaHMi
NpY)KHHHOTO MAasiTHHKa OT Macchl Tpysa. IIpoBepka
HE3aBUCUMOCTH  Iepuoja  KojebaHWil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyxunsel. M3MepeHue  ycKOpeHUs CBOOOIHOTO

nagcHus

9.8

dusnueckue sSBICHUS B IpHUpoaAC: BOCIIPUATHUEC 3BYKOB
KUBOTHBIMH, 3CMIICTPSACCHUC, celicMUUecKue BOJIHBI,

IIyHaMH, 3XO

9.9

Texuuyeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

YIIbTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI




101 DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHuTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJTH
10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npupoja cBeta. CKOpOCTh cBeTa.
' BonHoBkIe cBolicTBa cBETa
[IpakTuyeckue paboTHI:
10.4 N3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
dusnueckue SBICHUA B MPUPOJE: OMOIOTHYECKOE
105 nelficTBue BHIUMOTO, yIBTPadUOIECTOBOTO u
PEHTTEHOBCKOTO U3ITy4eHHH
106 Texuuueckue YCTPOMCTBA: UCTIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JUJIsI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBast Mmojeinb cBeTa. MIcTOUHUKH cBeTa
11.2 [IpsiMonuHEHOE pacpocTpaHEeHHE CBETa
113 Otpaxxenne cBera. [lnockoe  3epkano.  3akoH
. OTpa’KEHMsI CBETa
114 [Ipenomnenue cBera. 3aKkoH MpEIOMJIEHHS CBeTa.
' [TomHOE BHYTpEHHEE OTpa’KeHHE CBETa
115 JInnza. Xop siydeit B IMH3E
116 Ontuyeckast cuctema (oTtoamnmapara, MUKPOCKONa U
11 . TenecKona
117 I'ma3z kak onTudeckas cucreMa. bIuM3opykocTs H
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbIThl Hpl0TOHA.
' CroxeHue crieKTpajbHbIX [[BETOB. Jlucnepcus cBera
[IpakTuueckue paboThI:
#H#Par###lccnenoBanne 3aBUCUMOCTH yria
11.9 OTpa)XKEHHs CBETOBOTO JIy4ya OT yIJIa MaJcHHUS.
HHHPar##l13yueHne  XapakTepUCTUK  H300pakeHUs
MpeaMeTa B TNIOCKOM 3epKalie.




#HHHPar###ccnienoBanue 3aBUCUMOCTH yriia
MPEJIOMJICHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
TpaHULE «BO3JIYX — CTEKIION.

###Par### lonyuyenne WM300pKEHUA C  TIOMOIIBIO
coOuparolei JIMH3HI.

#i#HPartH##Onpenencare (HOKYCHOTO PACCTOSIHHS WU
ONTUYECKOM CUJIBI COOMPAIOIIEH JTMH3BI.
##HPar#H##ONBITEL IO PA3JIOKEHUIO OEJIOTO CBETa B
CHEKTp.

H#H#Par#H##ONbITHl 10 BOCHPUATHIO LIBETA MPEIMETOB

MIpH UX HAOJFOIEHUH Yepe3 IIBETOBBIC (PUITBTPHI

dusznyeckue sABICHUS B MpUupoAc: 3aTMCHU COJ'IHI_[a n

11.10 JIyHbI, IBETA TEJ, ONTHYECKHE SBIICHUS B arMocdepe
(uBet Heba, pedpakiius, paayra, MUPax)
1111 TexHuueckue YCTpOiiCTBa: OUKHM,  IIEPUCKOIL,
' ¢doToanmapar, ONTUIECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 Omnwitel Pezepdopaa u 1uranerapHas MOJENb aTOMA.
. Mogens aroma bopa
12 Hcnyckanue u moriomeHne cBera aToMoM. KBaHTHI.
. JIunenyaTeie CIEKTPBI
12.3 PaguoaxktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
194 Crpoenne aromHoro szapa. HyxionHas Mozaens
. aTOMHOTO siipa. M3oTomsl
12 125 PanuoaxkTtuBHble npeBpamienusd. [leproa nomypacnaga
' aTOMHBIX Si7IEp
126 SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsAI0BOTO U
' MaccOBOTO YHMCET
OHeprus CBSI3M aTOMHBIX saep. CBsA3b Maccel U
12.7
SHEpPIrun
128 Peakuum cunTesa u genenus saep. Mcrounuku
' sHepruu CoHIA U 3BE3]T
129 Snepnas osHepreruka. [leficTBHE paJMOAKTHBHBIX

I/ISJIy‘IeHI/Iﬁ Ha )XUBBIC OPTaHU3MbI




12.10

[IpakTrueckue pabOTHI:

HaOnrosieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
W3ITY4CHHUSL.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusm).

W3mepenune paanoakTuBHOTO (hoHa

12.11

@dusnyeckue SBICHUSA B IPUPOJE: €CTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE Iy4H,
PaIMOAKTUBHOE W3JIyYE€HHUE NPUPOAHBIX MHHEPAJIOB,
JEICTBUE PAIUOAKTUBHBIX WM3JIY4EHHH Ha OpPraHU3M

YCJI0BCKA

12.12

TexHnueckue YCTpOICTBa: CIIEKTPOCKOII,

WHJIMBUyaJIbHBIN 103UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponau (GU3UKKM B  HAYYHOW KApTHHE  MUDPA;
c(OpPMHUPOBAHHOCTb 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOM
CBSI3U U II03HABAEMOCTH SIBJICHUHN IIPUPOABI, O POJIA IKCIIEPUMEHTA B
¢usuke, o cucremoodOpasywomeil poau GU3MKU B pa3BUTUU
€CTeCTBCHHBIX HAayK, TEXHHKH ¥ TEXHOJOTHHA, 00 5BONIOLUN
¢bu3nUecKrx 3HaHUN U UX POJIM B LIEJTOCTHOH €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, 0OBACHEHHUE IPOLIECCOB OKPY>KAIOIIEr 0

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BELIECTBO M TIOJI€), O IBMIKEHUU Kak
croco0e CyIIecCTBOBAaHUS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOIl
TEOpUU CTPOEHUSl BELIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUMN
Opupoabl  (MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); yMEHHE pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (PU3MYECKOE SBIIEHUE; YMEHHE pPacliO3HaBaTh IPOSBIICHUE
U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXAIOIEM MHpE, BBIACIII

UX CYILIECTBEHHBIE CBOICTBA (TIPU3HAKN)

BJ'IaIIeHI/IC OCHOBaMH IOHATHUMHOIO arrapara 1 CHUMBOJIMYECKOI'O
sA3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BAHUEC UX IJIA PCIICHUA yqe6H51x 3aga4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/IC SABJICHUA K

MMpONHECCChI, UCITOIB3Ys (I)yHI[aMeHTaJ'ILHLIC 1 SMITUPUYICCKHEC 3aKOHBI

YMeHue onuchiBaTh H3YUYEHHbIE CBONCTBAa Tel U (usnyeckue

SABJICHUS, UCITIOJIB3Ys (i)I/ISI/I‘-IeCKI/Ie BCJIMYUHBI

Brnanenne ocHOBaMHM METOZOB HAy4yHOrO TIO3HAHHUS C Y4ETOM
coOITIOIEHHSI IPaBUIT OE30MACHOTO TPYa: HaOI0AeHHE (PHU3UUECKUX

SIBJIEHU




YMEHHUE CaMOCTOSATEIBHO COOMPATh IKCIIEPUMEHTATLHYIO YCTAHOBKY
U3 JTaHHOTO Habopa 00OPYI0BaHHUSI 10 HHCTPYKITNH, OITUCHIBATH XO]]
OTIBITA U 3aIHMCHIBAT €T0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
NPOBEJCHUE TPSAMBIX M KOCBEHHBIX WM3MEPEHUH (pu3ndeckux
BCJIMYMH: yMEHHE IUIAHUPOBaTh HW3MEPCHUS, CAMOCTOSATEILHO
coOupaTh  AKCIHCPHUMEHTAILHYI)  YCTAaHOBKY IO  WHCTPYKLHUH,
BBIUUCIISATh 3HAUCHHE BEJIWYMHBI U aHAJIM3UPOBATH TOJTYYCHHBIC
PE3YJIBTaThI ¢ YIETOM 33JaHHOU MOTPEITHOCTH ~ PE3YJILTaTOB
U3MEpEHUN;

NPOBEJICHUE HECJIOKHBIX AKCHCPUMEHTAJBHBIX  HCCICIOBAHUM;
CaMOCTOSITENILHO COOMpAaTh OSKCIECPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOAUTH  WUCCICJOBAaHHE IO  HMHCTPYKIUH, IPEICTABIAThH
MOJTyYCHHBIC 3aBUCUMOCTH (DU3UYCCKUX BEIUYMH B BUJC TAOIHI] U
rpaMKOB, yYUTHIBATh IOTPEUIHOCTH, J€JdaTh BBIBOABI 10

pe3yJsibTaTaM HUCCIIE0BaHUS

[ToHnMaHWe  XapaKTepHBIX  CBOWCTB  (PM3MUYECKUX  MOJCICH
(MaTepuanbHas Touka, aOCOIIOTHO TBEPOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPABIX TeJ, IUIaHETapHas MOJeibh aToMa,
HYKJIOHHAsi MOJIeJIb @TOMHOTI'O sJipa) U YMEHHUE MPUMEHTh UX I

00BsICHEHUS (PU3MUYECKUX MPOLIECCOB

YMmeHne oOBACHATh (PU3NYECKHe MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTyalMd HPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUUUHHO-CIICICTBEHHBIE CBSA3HU
U CTPOUTh OOBSICHEHHE C ONOpPOW Ha H3Y4YEHHbIE CBOMCTBA
bu3nyeckux sABIEHUN, (pU3NUYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MO

YMmenue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3Yysl 3aKOHBI W (opMyibl, CBs3bIBalOIIME (pu3HUecKue
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPAaTKOE YCJIOBHME 3ajayu,
BBISIBIISIT HEJOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXO0UMBbIe IS €€ pellleHus], UCTI0JIb30BaTh CIIPABOYHbBIE IaHHBIE,
IIPOBOAMTH PAcu€Thl M OLIEHWBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs1 GU3NYECKOI BEIMUHUHBI, YMEHHUE ONPENENITh Pa3MEPHOCTh

¢bu3nYeCKOi BETMUHHBI, TOJYYEHHOU MPH PEIICHUH 33/1a4H




VMeHHe XapaKTepu30BaTh NPUHLUIBI JICHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJOTUYECKUX MPOIECCOB IO UX OMMCAHUIO, UCIIOIb3Ys 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUNH MU HEOOXOOUMBIC (HU3NUECKHUE

3aKOHOMEPHOCTH

10

VMeHHe HCHOJb30BaTh 3HAHUS O (HU3MYECKUX SBICHHAX B
HOBCETHEBHOM JKM3HU sl oOecrieueHHss OE30MAaCHOCTH IpU
oOpamieHun ¢ OBITOBBIMH ~ NPUOOpPaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMH, COXPAHEHUS 370POBbSI W COOJIOACHUS HOPM
IKOJIOTMYECKOTO TIOBEIEHHS B OKpPYXKAIOIIEH cpezie; MOHMMaHHE
HEOOXOIMMOCTH TMPHUMEHEHUS JOCTHKEHUH (M3UKH M TEXHOJOTHH

JJIA paliliOHAJILHOI'O IIPHUPOAO0ITI0JIb30BAHUA

11

OneIT MOMCKa, MPeoOpa3oBaHMsl U MPEICTaBICHUS HH(OpPMALUU
(bU3MYECKOT0 Ccoep)aHUs C HCIOJNb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJly4eHHOW WH(GOPMAllMM Ha OCHOBE HMEIONIMXCSA 3HAHUN U
JIONIOJTHUTENBbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh  IpHU
BBITIOJTHEHUH YYE€OHBIX 33aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPy
(U3UYECKOTO COJEPIKaHMs, CTIPABOYHBIE MaTEpPHAIbI, PECYPChl CETH
WutepHer; BianeHue 0a30BbIMHM HaBBIKAMH  IPEOOPa30BAHUS
uHpopManuu U3 OAHOW 3HAKOBOM CHCTEMBI B JPYryl0; YMEHHUE
co3laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COlePKAHMS
1 MEXAHUWYECKUE SIBJIEHUA
11 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHHE. CpenHsst ckopocTs. Dopmyna ass
1.2 BBIYUCIICHUSI CPEeTHEH cKopocTH: V = S/t
PaBHOMEpHOE MPSIMOTMHENHOE NBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 X(7)=x, +vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU MJI1 MPOEKLUHMHU CKOPOCTH, MPOEKLIUU
NepeMEeLIeHNs, IyTH, KOOPJAMHAThl IMpPU PABHOMEPHOM HPSIMOIMHEHHOM
JBU)KEHUU
3aBUCHUMOCTb KOOpPAMHATHI Tejla OT BPEMEHM B Cllydyae PABHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHHUS:
2
Spf)=vy #f+ay = %
@opmynsl I OPOEKIHUH NEPEMENICHMs], POEKIUA CKOPOCTH U MPOEKLIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
14 s, (D =vy t+a,- 5
U.\'(f) =Up, T4, L,
a,(t)=canst,
szz - le2 =2a,s,
['paduku 3aBUCUMOCTH OT BPEMEHHU [UIsl MPOEKIUU YCKOPEHHS, MPOEKIUU
CKOPOCTH, NPOEKLUHU TIepeMelleHUs], KOOPAUHATHl MPU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JTBUKCHUHT
CBobosaHoe nagenune. PopMyIibl, OMUCHIBAIOIINE CBOOOIHOE Ma/IeHUE Tela 10
15 BEPTUKAIM (JABWKCHHME Teja BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
3emnn). I'paduku 3aBUCHMOCTH OT BpPEMEHHU Il MPOEKIUH YCKOPEHHS,




MPOEKIIMA CKOPOCTH W KOOPJWHATHI MPU CBOOOJHOM TAJCHUHM Teja II0

BEPTUKAJIU

CKOpOCTh PaBHOMEPHOTO JIBMIKEHHSI Tella 10 OKpy)KHOCTU. HampaBnenue
CKOPOCTH.
dopmyra sl BEIYUCICHUSI CKOPOCTH Yepe3 PaJnuyC OKPYKHOCTH U MEPHUOJ
oOparleHHs:

_2mR

T

HenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOIO

16 yckopenus. opmyna uist BBIYMCIEHUS YCKOPEHUS:
2
a. — L
"R
dopmyiia, CBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpALEHUS:
v = 1
T
Macca. ITnotHocTs Bemecta. @opmMysia sl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTopHas uznyeckas BenuunHa. CiioxeHue cui
1.9 SIBnenne nnepuuu. Ilepsslii 3ak0H HeroToHA
Bropoii 3akoH HeroToHa:
F-m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHMSI TENNA U BEKTOpA CUJIBI, IEHCTBYIOIEN
Ha TeJo
Bzaumopeinictue ten. Tperunit 3akoH HeroToHa:
111 Fy 4y =-F
119 Tpenue nokos u TpeHue ckoybxeHus. GopMyita U BBIYUCICHUS] MOYJIS CHIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3aKOH yIpyroi
nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHoe TATOTCHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -1,
F=G-L1_2%
R2
Cuna TsbKeCcTH. Y CKOpEeHHE CBOOOIHOTO TaIeHuUS.
dopmyiia 1S BBIYMCIIEHHS CHITBI TSOKECTH BOJIM3U MoBepXHOCTH 3emun: F =
mg.
JiBmkenne rianeT Bokpyr Cosnna. [lepBast kocMudecKast CKOPOCTb.

HeBecomocTts u NIEpErpy3Ku

1.15

Hmnynbc Tena — BeKTopHas (pu3nueckas BeIUYHHA.
=mi

Nmnynse cucremst Ten. Mi3menenne ummyibca. UMIyibc CHUmb

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHyTOI\/'I CHCTEMBI TCII:
D=y +m,U, =const

PeakTuBHOE ABIKEHHE

1.17

Mexanunueckast padora. @opmyria aJisi BEIYUCICHUS pa0OThI CHITBI:

A=Fscosc

Mexann4deckasi MOITHOCTb:

1.18

Kunertnueckas n IMOTCHIHAJIbHAA SHCPIrus. @OpMy.]'Ia JJIA BBIYHUCIICHUA

KHHETHYISCKOM OHCPIUU:




Teopema o kuHeTHuecKo# dHeprunr. opMyiia J1isi BEIYUCICHUS
HOTGHHI/IaJIBHOﬁ OHCPIHHU TCJa, MIOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E.,+E »
1.19 .
3aKOH COXpaHeHHs] MexaHnyeckoil sneprun. @opmyna uid 3aKoHa
COXpaHEHHsI MEXaHUYECKOHM YHEPTUU B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBpaienre MeXaHNIECKOMH SHEPTHH TP HATUYAN CHIIBI TPEHHSL.
[IpocTeie MeXaHU3MBI. «30JI0TOE TPABUIIO)» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxHbIM 1 HenoABWXHBINA O6510kH. KITJI mpoCThIX MEXaHU3MOB,
n= Anonesean
14‘3&1‘1:&‘2[&]33&5
JlaBiienue TBEpAOrO TENA.
®dopmyra 1715 BBIYUCIICHUS 1aBIeHUs TBEPIOTO Tena:
_F
P=%5
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
['mapocraTaeckoe AaBiieHHE BHYTPH KHUIKOCTH.
dopmyna Ui BBIYUCICHUS AaBICHHUS BHYTPHU KUIKOCTH:
P=pg+Pyy
1.22 3axoH ITackans. ['uapaBnuueckuii npecc
3akoH Apxumena. @opmyna ISl ONpeNeNeHUs] BBITAIKUBAIOLICH CHIIB,
193 JIEHCTBYIOILIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:

F_ﬂ@:. =pgv




VYcnosue mnaBanus tena. IlmaBanne CYI0B 1 BO3YyXOILIaBaHUC

1.24

MexaHn4ecKkHue KoJieOaHHs. AMHJ'II/ITy,I[a, nepuoa M 4Yacrora KoJIeOaHMiA.

dopmyia, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

MaremMaTuueckuii M IPYKHUHHBIA MasATHUKU. IIpeBpaiienue sHepruu Ipu

KOJIE0ATEIBbHOM JIBUKECHUU

1.26

3aryxatomue Konebanus. BeinyxneHnble konebanus. Pe3onanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " NOIICPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI 1

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By'K. FpOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpaxmuueckue pabomoi

N3Mmepenne cpenHell IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUJIbI; HKECTKOCTH
NPYXHUHBL; KOA(G(ULIMEHTa TPEHUSI CKOJIbKEHUs; pabOThl CUJIBI TPEHUS, CHUJIIBI
YOPYTOCTH; CPEIHEW CKOPOCTH JABUXKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 Opycka NpH JBHKEHMH MO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoaa Koje0aHnii MaTeMaTHYECKOIro MasATHUKA, YaCTOTbl MW MICPUOTA
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar;
paboThl CHIJIBI YNPYTOCTH TpPHU TMOABEME Ipy3a C MOMOIIBIO HEMOJBUKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NObEME TPy3a C IOMOUIBIO ITOIBUKHOTO
O1oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIbI OT 00bEMa MOrpYXKEHHOU
YHacCTHu Te€Jjia U OT INIOTHOCTH XKUJIKOCTH, HE3aBUCUMOCTHU BBITaHKHBaIOHIeﬁ CHJIBI
OT Macchl TEJIA; CUJIbl TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAJIBHOTO JABJIEHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETIEHU
neGopMaluu NpyKUHBI; YCKOPEHUs: Opycka OT yrila HakJIOHa HalpaBJIsIoONIeH;
nepuo/ia (4acToThl) KoJieOaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpHOJA
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCJIEIOBAaHHE HE3aBHUCHUMOCTH Neproja KojeOaHUN HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBusi paBHOBECHS pbluara

1.30

Dusuueckue s6l1eHUS 8 npupode.‘ OpuUMEPBlI ABHUXKXCHUA C PA3JIAYHBIMU

CKOPOCTSIMH B ’KUBOM U HEXKUBOM NPUPOJE, IEHCTBUE CUIIBI TPEHUS B IIPUPOIE




N TCXHUKC, MNPUIHMBBI W OTIMUBBI, ABUXXCHHUC ILIIAHCT ComHeyHon CHCTEMBI,
PCAKTUBHOC ABHIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIIOBCKA, BJIUSAHUC
aTMOC(bepHOl"O JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpUATHUC

3BYKOB KHUBOTHBIMH, 3EMIJICTPACCHUC, ceiicMUUecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOlJCWlGd.‘ CIIMAOMCTP, AATYHUKH ITOJIOXKCHHUA, paCCTOAHUSA U
YCKOPEHUA, AWHAMOMECTpP, IMMOAINMIIHWUKH, PpaKEThI, pblyar, HO,Z[BPI)KHBIﬁ u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAaKJIOHHAasA IJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6BITy,

L3t cooO0IaroIuecs: Cocyibl, YCTPOMCTBO BOJOINPOBOJA, THIPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETp, 3XOJIOT,
MCIIOJIb30BaHUE YJIbTPa3BYyKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOH  TEOpHH  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPAOro, JKUAKOT0 U ra3000pa3HOro COCTOSHUMN BELLECTBA.
Kpucrannnueckue u amop¢Hble Tena

95 JBmkenue uyactuil BemiectBa. CBsA3b CKOPOCTHM JBMXKEHUS YacTHI[ C

' Temneparypoil. bpoynosckoe nBuxenue, Muppy3us

2.3 CmauuBaHue U KaWUISIPHbIE SBJICHUS

2.4 TemioBoe paciIupeHHe U cKaTHe

2.5 TennoBoe paBHOBECHE

26 BuyTpennsis sHeprus. PabGora u Temonepenada Kak crocoObl M3MEHEHUs

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tenionepenaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3Ty4E€HUE
HarpeBanne wu oxnaxnaeHue ten. KommdecTBo — TemoTel.  YaenbHas
TEIIOEMKOCTbD:

2.8

O=cm(t,—1,)
3aKOH COXPAHEHHUsS SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOTO
Oamanca:
29
O+0,+..=0
Wcnapenne u xoHneHcanus. V3MeHEHHE BHYTPEHHEH SHEPruu B IIpoLEcce
210 ucnapeHus M KoHjaeHcanuu. KumeHue KUAKOCTU. YaenpHas TeIuioTa

napooOpazoBanusi: L = Q/m




2.11

BnaxxHocts Bo3ayxa

2.12

[InaBnenne u Kpucramuzanusa. V3MeHeHHE BHYTpEHHEH OHHEpPruu MpH

IJIaBJICHUU U KPpUCTAJJIM3AallH. yI[eJIBHaH TCILJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsAs SHeprus cropaHus TOIUIMBA. Y IEJIbHAs TEIIOTA CrOpPaHUs

torauBa: ¢ = Q/m

2.14

[Ipunnuns! padote! TemnoBbix Asurareneil. KI1J rennoBoro nsurarens

2.15

Ilpakxmuueckue pabomoi

N3mepenue ynenbHON TEMIOEMKOCTH METAIIIMYECKOIO HIUIMHIPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HAarpeTbli LWIMHIP; KOJIMYECTBA TEIUIOTHI,
OTJIAaHHOT'0 HArpeThIM IMJIMHIPOM, IOCJIE OIyCKaHUsl €ro B BOJY KOMHATHOMN
TEMIEPATYpPbl; OTHOCUTEIbHOW BIAXKHOCTU BO3AYyXa; YAEIbHON TEIIOTHI
IU1aBlieHUsl Jbjaa. lMccienoBaHue W3MEHEHUs TEMIEparypbl BOJbBI IPU
Pa3IMYHBIX YCIOBHUSAX; SIBIEHUS TEMJI000MEHa MPH CMEIIMBAHUU XOJIOJHOU U

FOqueﬁ BOJBI; IIpOo1IeCCa UCITAPCHUSA

2.16

Dusuueckue A61eHUsA 6 Npupode: TOBEPXHOCTHOE HATSKEHHE U KAIMUISIPHbIE
SBJIEHUSI B MPUPOJIE, KPUCTAILIBI B MpUpoje, n3nyueHue ConHIa, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea: — KalWUISAPbl, TNPUMEpPbl  HUCHOJIb30BAHUS
KPUCTAIIJIOB, >KUJIKOCTHBIN TEPMOMETD, 1aTYMK TEMIIEPATYPHI, TEPMOC, CUCTEMA
OTOIJICHUs OMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOHHA, TBUraTesb

BHYTPEHHETO CTOPaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpuszanus Ten. /[Ba Buaa 3JIeKTpUYECKUX 3aps0B

3.2

B3aumonericTBue 3apskeHHBIX Tell. 3akoH KynoHa

3.3

3akoH COXPAaHCHUA SJICKTPUICCKOT0 3apsia

3.4

Onektpuueckoe mone. Hanpsok€HHOCTE 3nexkTpudeckoro moss. [IpuHnummn

CYTIEPIO3UINH ATEKTPUUYECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocurenn snexkrpuueckux 3apanoB. JleWCTBUE 3IIEKTPUYECKOrO IOJIsA Ha

AJIeKTpUYecKue 3apsabl. [[pOBOAHUKYN U JUNEKTPUKU




[TocTossHHBIN ANEKTpUUECKU TOK. [[elicTBUA 25IeKTprudYecKkoro Toka. Cuia Toka.

Hampsxenue.
3.6 I =q/t,U=Aq
DIIEKTPUUECKOE COMPOTUBIICHUE. Y IETbHOE 3JIEKTPUUYECKOE COMTPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 15t yaacTka saekTpudeckoit memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHHE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=1+1,; Rzi.
2 2 P
CMemnaHHbIe COSAMHCHHS ITPOBOTHUKOB
Pabota u momrHocTh 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[>xoyns — Jlenna:
3.11 O= 12 ‘R-t
312 OneiT DOpcrena. MarHuTHoe Mojie MPsSMOTO MPOBOAHHKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUU
313 MarauTHoe TMoJie TOCTOSTHHOIO MarHuTa. B3auMonencTBue MOCTOSIHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O TIOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue 3neKTpoMaraiuTHON nHAYKIMA. [IpaBuio Jlenma
IIpakxmuueckue pabomuol
W3mepenue  SIEKTPUUECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOITHOCTH
3.16 ANEKTPUYECKOTO TOKA; PAOOTHI DJIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HUKAIOLICIO B TMPOBOAHUKE

(pe3ucTopsbl, JIaMIIOYKa), OT HANPSHKEHUS Ha KOHIaX MPOBOJHMKA; 3aBUCUMOCTH




COIIPOTHUBJIEHUS OT JJIMHbI IPOBOJHHKA, IUIOLIA/IU €r0 IONEPEYHOr0 CEUSHUS U
YJEJIBHOTO COIPOTUBIICHUS.

[IpoBepka npaBuiia 1715 3JIEKTPUUECKOT0 HANPSKEHUS IIPH [10CIIE0BATEILHOM
COECIMHEHUH IPOBOJHUKOB; IpaBWa JJI1 CUJIbl JIEKTPUUYECKOIO TOKA MPH

napauieIbHOM COETMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 8 npupolde: SICKTPUUECKHUE SBJICHHUS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE T0JIe 3eMITH, Ipetid MOoIM0CcoB,
POJIb MAarHUTHOTO TIOJIS JJIS1 )KU3HU Ha 3eMile, TOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETp, pEocTarT,
CUETYMK  DJCKTPUYECKOH DHEPTUHU, DIIEKTPOOCBETHTEIbHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIC 3IEKTPONPUOOPHI (mpumepsr), BJIEKTPUUYECKUE
NPEIOXPAaHUTEIH, AJIEKTPOMArHUT, JJICKTPOJBUTATENIb IMOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHBI. LIIKaa 31eKTpoOMarHuTHBIX BOJH

3.20 JlyueBas Mmozenb cBeta. [IpsiMosnHeiiHOe pacpocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcus ceta

394 Jlunza. Xon nydeit B munaze. DokycHOE pacCTOsHHE JTUH3BI. OnTUYecKasi cuiia

' munsel: D = 1/F

3.25 ['na3 xak ontuueckas cuctema. Onrudeckrue Npudopsl
Ipaxmuueckue pabomoi
#i#HtPar#H##l13Mepenne ONTHYECKON CHIIbI coOuparomeld JUH3bI; (POKYCHOTO
paccTosiHUs coOuparoleit IMH3bI (110 CBOMCTBY paBeHCTBA pa3MepOB MpeaMeTa
¥ U300paXeHNUsI, KOT/1a IPEAMET PacIoIOkKeH B ABOWHOM (OKyce), ToKa3aTess

3.26 MPEJIOMJIEHUS CTEKJIA.
###Par### ccnenoBanue cBONCTBA M300paXEHUs, TTOJTYYEHHOTO C TTIOMOIIBIO
cobuparonield JUH3bl; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX
JIVH3; 3aBUCHMOCTH yTJIa TIPEJIOMIJICHHUSI CBETOBOTO JIy4a OT yIjla MaJCHUs Ha
TPaHUIIEe «BO3YX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3arMmeHuss Comnuma u JlyHbl, 1Beta Ten,

' ONTHYECKHUE SIBJIICHUS B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOM, (OToAarmapar, ONTHYECKUE

CBETOBOIBI




KBAHTOBGIE ABJIEHHWSA

PannoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydenus. Peakiuu anbga-u 6era-

4.1
pacnaga

42 OmnbiTel Pesepdopna no paccesHuto anbga-uactuu. IlnanerapHas Mmozenb

' aToma

4.3 CocraB aTromMHOTO siipa. M3oTors

44 [Iepuon nmonypacnaga aTOMHBIX sIEP

4.5 Snepuble peakunu. 3aKOHbI COXPaHEHHs 3apsI0BOI0 U MACCOBOT'O YHMCEN
Qu3uueckue s61eHUs 6 Npupoode. E€CTECTBEHHBI PaIMOAKTUBHBIN (DOH,

4.6 KOCMHMYECKHE JIy4d, PaJMOaKTHUBHOE H3JIy4YeHHE NPUPOAHBIX MHHEPAIOB,
JeicTBUE palnOAKTUBHBIX M3JIy4YEHHUH Ha OpraHu3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHIMBHUyaJIbHBIN J03UMETP, Kamepa

BI/IJ'IBCOHa, AACPHadg SHCPreTUKa










