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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKCHUM U TPeOOBAHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 0Opa3oBaTeIbHOM IMPOrpaMMBbl, MPEJCTABICHHBIX B
OI'oOC 000, a Takke c¢ yuéroM denepalibHOM pabdoueil MporpamMMbl
BocriuTanus 1 KoHneniuu npernogaBanus yueOHoro npeameta « Dusukay.

Conepxanue mporpamMMbl 10 (Pu3MKe HampaBieHO Ha (GOpMHpPOBAHHUE
€CTeCTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOUIUXCS M OPraHU3aIldI0 U3YUYEHUS
bU3UKM Ha JEeATeIbHOCTHOW OCHOBe. B mporpamme mo (hu3uKe yIUTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IJIAHUPYEMBIM JIMYHOCTHBIM U METaIllpeMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3UKE YCTAaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT IPUMEPHYIO
MOCJIEI0BATENbHOCTh M3YYEHUS TEM, OCHOBAaHHYKO Ha JIOTUKE pa3BUTHUS
PEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4e€OHOMY MPEIMETY.

dusnuka SBIAETCS CHUCTEMOOOPA3yIONIUM JUIsl €CTeCTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH H
¢dusnueckoil reorpadueil, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MHUpa, MPEeJOCTaBIsIeT HauOoyiee SCHbIE OO0paslbl MNPUMEHEHUS HAyYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (PU3UYECKOT0 00pa30BaHMS B CTPYKTYpe OOIIETO
o0pa3zoBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOIUMHA €CTECTBEHHOHAYYHYO
IrPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMS;

e UHTEPOPETUPOBATh JAaHHbIE W  HUCIOJb30BaTh  HAYYHbIC
JIOKa3aTeIbCTBA JJIs MOJTYYEHUS BHIBOJIOB.

Hemn wm3yueHus ¢GU3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBanusi yuyeOHoro mnpeamera «Dusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronux
OCHOBHBIC 00111€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKAECHHOU pEIICHUEM
Komnernn MunuctepctBa npocelnienus Poccuiickoit dexaeparyu (IpOTOKOJ
ot 3 nexabps 2019 r. Ne [TIK4BH).

Heau nuzyyenuss Gpu3uKu:

e TMpuOOpeTeHHne WHTEpPeca W CTPEMIICHHsI OOydYaroIMXCi K HAyYHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTUE MX HHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pAa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ I[O3HAHUA U
dbopMHpOBaHKE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIUM
SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;



dbopMHpoBaHUE MPEACTABICHUN O PO (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oynymien
npodeccruoHanbHOM AesTENBHOCTH, CBI3aHHON C (PU3UKOM, TOATOTOBKA
K JaJdbHEeHIeMy 00y4eHUIO B 5TOM HaIpaBJICHUH.

I{OCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaay.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIleCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpEeTeHHEe YMEHUM OMUCHIBATh U OOBACHITH (PU3MUECKHUE SIBJICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUM;

OCBOEHHE METOAOB PEUICHUS MPOCTEHIINX PACYETHBIX 3a/1ad C
UCIIOJIb30BaHUEM bu3nUecKux MOZEJNEM, TBOPYECKHUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HaOIIOJaTh NPHUPOIHBIC SIBICHUS U BBITIOJHSTH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmanuendn  (puznyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSIX
(bu3KKHK, aHAIU3 U KPUTHYECKOE OIEHUBaHUE UH(POPMAIIUK;
3HAKOMCTBO €O  cepamu  mpodecCHOHANBHON  JIeATEeIbHOCTH,
CBA3aHHBIMM C  (PU3UKOW, U COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUECKON HAYKH.

Ha uzydenne gusuku (6a30BbIi YpPOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMmme no (Gpusuke rnepedeHb J1adbopaTtopHbIX padoT
U ONBITOB HOCHT PEKOMEHIATCIbHBIM XapakTep, YYHUTENb JeJacT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO DK3aMEHA 10 (DH3HKE.



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

®dusuka — Hayka o mpupoje. SBieHus npupojbl. Ouznyeckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeNIUUUHbL. M3mepenune ¢usnueckux BeauduH. Ouznueckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka wu jApyrue eCTECTBEHHBIC HAyKH H3Y4aloT MPUPOAY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAONIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT II0 TIPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaeMoro siiaeHus. OnucaHue QU3NUECKUX SIBICHUH C
IIOMOILBIO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIEC, CBETOBBIC

SIBJICHHUSL.
2. ®usnyeckue NpudOpbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIUGPOBBIM PUOOPOM.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenue 1EHbl IeJICHUs IKaIbl U3MEPUTEIHLHOTO Tprbdopa.
N3mepeHne paccTosaHUiA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JTaTYuKa TeMIepaTyphl.
6. IIpoBeaeHue nccien0BaHMs MO MPOBEPKE TUMOTE3bI: JaTbHOCTh MONETA
Iapyka, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, 4eM OoJIbie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHnne yacTtul BemiecTBa. CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oc00EeHHOCTH arperaTHhIX COCTOSTHUM BO/IBI.

Hemoncmpauuu.

1. HaGmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaGmionmenue  siBneHWi, OOBACHSIOMIUXCS  MPUTSHDKCHUEM — WIH

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO JACHCTBUS CHUIT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
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Mexannueckoe ABHKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKCHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpUUM. B3anmoneicTBue Ten Kak MpUYrHa
U3MEHEHHUS CKOPOCTH JBM)KEHHUsI Tel. Macca kak mepa HHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIEC
00BéMa BellecTBa.

Cuna kak XapakTepuCcTHKa B3auMoieicTBus Tel. Cuiia ynpyrocTy 1 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIECHUE TATOTEHUS U CUila
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenusi. TpeHue CKOIBXKEHUS W TPEHHUE IOKOs. TpeHue B mpupojae u
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
2. Ompejenenne CpeHEN CKOPOCTH CKOJIbKEHHUs OpyCKa WM IIapuKa o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHs NaBiieHus. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJCHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH U Ta3zamHu. 3akoH Ilackans.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
BO3ymHON 00osouku 3emun. Onwit Toppuuermn. M3mepenue armochepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
Mmopsi. [Ipubops! asst u3mMepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIOKOCTM W Trasa HAa NOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. l[lnaBanume Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBnenue nercTBust aTMOC(EpHOTO TAaBICHHUS.

SIS SIS
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6. 3aBHCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMaA MOrPYKEHHON YaCTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanwe 3aBUCHMMOCTA Beca Tella B BoJe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT MAcCChl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJKHBAOIICH CHUJIBI,
JECUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT OOBEMA MOTrPYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas »3Heprus. KuHETHYeCKass W MOTEHIMAalIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW DSHEPruu B JAPYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUIBI TPEHHUS TPH PABHOMEPHOM JBHKECHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopaenn TBEPAOro, *KUAKOTO M Ta3000pa3HOTO COCTOSHHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUUYECKOU TEOPHHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH OSHEpIrHM:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bunsr TETUIONepEeAauu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KonuuectBo TenmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeINI000MeEH U
TEMJIOBOE€ paBHOBeCHE. YpaBHEHHE TeruioBoro Oamnadca. [lmaBrmenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHUS.



[Tapoobpa3oBanue u koHjeHcamus. Vcrnapenune. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIICHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Tpunnmner paboTel TerioBbix apurateneit KIIJ temmoBoro gsurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

VAW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienue sSBiIeHU CMaYiBaHUS W KAMMJUTSIPHBIX SBICHHM.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[€HHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO ICUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTCH 1
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHEHHMs BHYTPEHHEM JHEPrUM Tejla B PE3yJIbTare
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue sBiaeHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOAHOW U
ropsityer BOJBL.

OnpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HarpeThIM METAUIMUYCCKUM LIHIHHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX  Tell. 3akoH KylioHa (3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJIOB U PACCTOSIHUSI MEXKIY TE€JIaMM).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »5rekTpudecKuX 3apsAaoB. DJNEMEHTAPHBIA AJIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOOHUKM M JUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AIIEKTPUUYECKOTO TOKA.
HcTouHNKN TOCTOSIHHOTO TOKAa. JIeHCTBUSA SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuiaa ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. [locrmemoBarenbHOE W MapaJUIEIbHOE COEIUHEHUE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbikanue.

[TocrostHHble  MarHuThl. B3aumMonencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe mnosne. MarautHoe mosie 3eMJId U €r0 3HAY€HHE IJIs KU3HU Ha
3emue. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA TPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsiIOB U B3aUMOJICVCTBHUE 3apsSHKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 31eKTpUIeCKOro HarpsKEHUsl BOJIBTMETPOM.

14. Peocrar u Mara3suH CONPOTHUBIIEHUN.

15. B3auMo1ecTBUE MOCTOSHHBIX MArHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. ccnienoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.



1. OmpIThl 1O HAOMIOACHUIO AJIEKTPU3AIUMU TeJl WHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYEHHS U MaTepuaa.

8. IlpoBepka mpaBujia CIOXKEHUS HANPSDKCHU MpU TMOCIET0BATEIHLHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapaieIbHOM COEIWHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpesielieHHe MOIIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. ccnenoBanue MarHUTHOTO B3aUMOJICMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUH U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA DJIEKTPUUECKOTO TOKA HA MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. M3yueHue nerlcTBrsI MArHUTHOTO T0JI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI MO HCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HWHIYKIHH:
VCCIIEIOBAHUE WU3MEHEHHMM 3HAYECHUS M HANPABICHUS WHIYKIMOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCUTENIBHOCTh MEXAHUYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJMHENHOE
nemwxenne. HepaBHoMepHoe mnpsiMonuHeiiHOoe naBukeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TeJa ITPU HEPABHOMEPHOM JBUKEHUM.

Yckopenue. PaBHOyCKOpeHHOE MpsMOHMHEHOe nBrkeHune. CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiii 3akoH Herotona. Bropou 3akon Hrerorona. Tperuit 3akoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUSI.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue miaHeT Bokpyr Connua. [lepas kocMuueckass CKOPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTMBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl TIOBEPXHOCTHIO 3eMiM. lloTeHuManbHast JHEPrUsi CHXKATOW MPYKUHBL.
Kunernueckas sHeprusi. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAHECHHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKCHUHU

OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBHUCHUMOCTh YCKOPEHHS Te€ja OT MacChl Teja U JCHCTBYIOIIEH Ha HEro
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI TIPU B3aUMOJACHCTBUU TE.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHME MEXAaHWUYECKOM »HHEpPruyd TMpU JBWIXKCHUH Tejla 0]
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne cpeHel CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0Oe€3
HAYAJIBHOM CKOPOCTH MYTH OTHOCSTCS KakK PSJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHHU OJJUHAKOBBI.

ouvew



6. HMccienoBaHne 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YNPYTOCTH TIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEpUOJI, YacTOTa, AMIUIATYJa. MaTeMaTH4eCKUd W TPYKUHHBIA MasSTHUKH.
[IpeBparienre 3HEPTrUn Mpu KoJjied0aTeIbHOM JIBH)KCHUH.

3aryxampmme KojeOanus. BpeIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BoJIHBL. (CBOWCTBA MEXaHWYECKHWX BOJH. IIpomonbHble U
MOINepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacHpoCTpPaHCHMS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U HA MIPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOAHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEepHOJia KOJICOAHUH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. OmbBITBI, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTH Mepuoja KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o

SIGIPSEN



1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0O MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pactipoctpaneHue cBeta. 3atMeHuss ConHua u JlyHel. OtpaxeHue cBerta.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akOH mpesioMJieHUsl cBeta. llonHOe BHyTpeHHee
OTpakeHHE cBeTa. VICHoJIb30BaHWE IIOJHOTO BHYTPEHHETO OTPAaKCHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm mywedt B smH3e. OnThueckas cucTema Qoroarnmnapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. binm3opykocTh U
JNaTbHO30PKOCTb.

Paznoxenue Oenoro cera B cnektp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX LIBETOB. J{Hcniepcus cBera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeii B coOuparonieit JInHs3e.

XoJ1 Iy4el B pacCEnBArOIIECH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. llonmyueHue U300paKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHHUS W ONTHYECKOW  CHIIBI

coOmparoIei JTUH3HI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETAa B CIIEKTP.

7. OmBITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOTIOJCHUHU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE IBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHue
aTOMHOro  snapa. HyknoHHas  Momenb  atomMHOro — sigpa.  M3oromsl.
PannoaktuBHbIe npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEp.

AnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO U MacCCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SAnepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTaHU3MBI.

©®NoO U A



Jemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3MmepeHnue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMATH3allM W OO0OOIICHUS TMPEAMETHOrO COJIEpKaHUS W OMbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJI@pPCTBEHHOMY 3K3aMEHY IO (hU3UKE ISt
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnueckue sSBICHUS, PUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBEHO  AESATEIBHOCTHBI  XapakTep  JaHHOTO  pasjelia
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarOUTUECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCro3HaBaTh W HAYYHO OOBSICHATH
dusnueckue SBJICHUS B OKPY KAIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIIECOBAaHUS (HU3UUYECKUX SIBJICHUI, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrUU HA OCHOBE 3aKOHA NPEBpALICHUS U COXPAHEHHS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HAIIPpaBJICHO HAa AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TMPOSIBIICHWE HHTEpPECA K HUCTOPUM K COBPEMEHHOMY COCTOSIHHUIO
pOoCCcUicKO# (hU3UYECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUM OOIIECTBEHHO
3HAUYMMBIX M JITHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX IMPUHLMIOB B ACATEIBHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (M3MUECKON HAyKHU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOIO0 WHCTPYMEHTa
MO3HAHUSI  MHUpPa, OCHOBbI  Pa3BUTUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBJISIFOLIEN KYJIBTYpPBI;

- pa3BUTHE HAY4YHOH JIFOOO3HATENBHOCTU, MHTEPECA K HCCIEIOBATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TPaBWJI OE30MacHOrO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha OPOrax, C JIEKTPUUECKUM U TETUIOBBIM 000pYJAOBaHUEM B
JIOMAIIHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eI0BeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HaIpaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE M (U3HUUECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAaIUS Ha NMPUMEHEHHE (U3MYECKUX 3HAHWM IS PEIICHUS 3a7ad B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OICHKH HX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

- OCO3HaHHUE TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTel hx
pelieHus;

8) ajanTanuu K M3MEHSAIOUIUMCH YCJIOBUSM CONUAJBHOH M NMPUPOIHOM
cpeabl:



- HOTpe6HOCTB BO BBaHMOHCﬁCTBHH IIPpY BBIIIOJJHCHUH I/ICCJ'Ie,HOBaHI/Iﬁ 151
IIPOCKTOB (1)I/I3I/I‘{CCKOﬁ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
NeSTEeIbHOCTD;

e - TMOTpeOHOCT, B (HOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE

bopMyaMpoBaTh HJEU, MOHSATHUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX U
SIBJICHUSIX;

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IUJIAHUPOBAHHE CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (DUINYECKUX
3HAHUM;

e - CTpEMJICHWE AaHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3U TPUPOJBI,
oOIIIeCTBa MU DKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHMU;

e - OIICHKAa CBOUX JECUCTBUI C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATHBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBAThH CYIIICCTBCHHBIM IpH3HAK KiacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS ¥ CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBIICHUSIM,

e BBIABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NUSCKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh THIIOTE3BI
0 B3aMMOCBS35X (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEILHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3NIECKOM
3a1a9M (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIIEPUMEHT, HEOOJIBIIOE WCCIEeI0BaHNE
(U3UYIECKOTO SIBJICHUS,

e OIGHWBATh HA TMPUMEHHMOCTb W JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;



CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBeI[éHHOFO Ha6J'II-0I[€HI/I}I, OIIbITa, UCCIICAOBAHMII,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CaMOCTOSTENIbHO BBIOUPATh ONTHUMANIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIIMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU
cXeMaMu, IuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0J1€ OOCYKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOii
TEMbl M BBICKA3bIBaTh WJIEHU, HAICJICHHBbIC HA pelIeHUE 3aJauyd U
noJi/iep kaHue 0JaroKenaTeIbHOCTH OOIIEHUS;

COTOCTAaBIIATh CBOU CYXKJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJUYHO TMPEACTABIATh PE3YJbTAThl BBIMIOJIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUIYaIbHON paOOThl TPU PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM  JIEATENbHOCTH, OPraHU30BLIBATH
JNEUCTBUA TIO €€ JOCTHKEHHUIO: paclpelesTh poju, OOCYXIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATHh CBOIO 4YacTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAMPABIICHUIO U KOOPJIWHUPYS CBOU JCUCTBUS C IPYTUMHU
YJICHAMH KOMAaH]Ibl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISIBIIATH NPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTyaIMsX,
TpeOyIOMUX ISl pelIeHus] PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCA B PA3NIMUHBIX TMOJXO0JaX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUs B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTaBIISATH aJTOPUTM pelieHus (HU3NIEeCKo 3aaadu
WM TUTAHA WCCIICJIOBAaHUS C YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IIpeajiaracMbie
BapUAHTHI PELICHUM;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh aJCKBATHYIO OIEHKY CHUTyallMM W TMpejaraTh IulaH eé
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(Gu3MUecKoro MCCIENOBaHWsA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY JPYToro;

pU3HABAaTh CBOE MPABO Ha OIIMOKY IMPHU PEIIeHUH (PU3MUECKHUX 3a7a4
WIHM B YTBEPXKICHUSIX HA HAYYHBIC TEMBI M TaKOE K€ MPaBo JIPyroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce MNpCAMCTHBIC PC3YJIbTAaThbl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOIb30BaTh TOHATHUS: (PHU3UYECKHEe W XUMHYECKHUE SIBJICHUS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTe3a, CAUHUIIBI (DU3NUSCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAaCKTOPHS, PaBHOJCHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

pasnmmuarh sBiaeHUS (auddysus, TEIoBoe JBH)KCHUE  YaCTHIL
BCILIECTBA, PABHOMEpPHOE JIBIDKCHHE, HEPaBHOMEPHOE IBMIKCHHE,
UHEpIMs, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPIBIX TEI C
3aKpeIrIEHHONM OChIO BpallleHUs, Iepefaya JaBJiCHUS TBEPIBIMU
TeJaMH, JKMJIKOCTSIMH M Ta3aMH, aTMoc(epHOe maBjcHUE, IJIaBaHUE
TeJ, TMPEBpAllCHUS MEXaHWYeCKOW DSHEpPruy) IO OIHMCAHUI0 UX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOITUX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (DHU3UYECKUX SBJICHUN B
OKpYJ)KarollleM MHUpE, B TOM 4Huclie (U3MYECKUE SIBIICHHS B IIPUPOJIC:
IPUMEPHI ABMKEHUS C PA3TUYHBIMUA CKOPOCTSMH B KUBOW M HEKHUBOU
MpUpoJie, ACHCTBUEC CHIIBI TPEHHUS B IPUPOJIC UM TEXHUKE, BIHSHHUC
aTMOoc(epHOro JaBJICHUS Ha KMBOW OpraHU3M, IJIaBaHUE PHIO, phIYaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, yTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CUja TSOKECTH, BeC Tella, CHja TPCHMS, JaBjicHuEe (TBEPAOro Tena,
KUJIKOCTH, Tasza), BBITAJKUBAIOIIAs CHIa, MEXaHWYeckas paborta,
MOIITHOCTb, IUICUO CHJIBI, MOMEHT CHJIbI, KOX(POHUIMEHT I0JIE3HOTO
NEHCTBUS MEXaHU3MOB, KHHETHYECKAsl M ITOTSHIIMAIbHAS SHEPIHs ), TIPH
OTHMCAHUM TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3yEMBIX
BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIBI (PU3WYECKUX BEIMYHH,



HaXOJUTh (OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUYUHY C
IPYTUMU BEJTUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH
(bu3HUECKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yucji€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISABIAT, NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsiCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpoN Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUHM, (PU3UYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THblE 3aayd B 1—2 NEWCTBUS, HCIOb3Yys 3aKOHBI U
dbopmybl, cBs3bIBalOIMKE (HU3MUECKUE BETUYMHBI: HA OCHOBE aHAIM3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBISTh
¢du3nyueckre BeIUYUHBI B (OPMYJBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC ISl PEIICHUs 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEJIMUMHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh TPH TOMOIIH
(Gu3MUeCKMX METOJI0OB, B OIHUCAHUMU WCCIEIOBAHUS  BBIJCIATH
IpOBEpsEMOE IIPEATIOIOKEHNE (rumotesy), pa3nyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMMUOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTaTaM;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKHX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMynupoBaTh  MPOBEpPSEMbIC
OPEINONIOKEHUs,,  cOOMpaTh  YCTAaHOBKY M3  NPEJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,
BBITIOJIHATh MPSAMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MaccChl Tea,
0o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUsA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKON BETUYHHBI
OT JAPYTOM C UCIOJIb30BAHUEM MPIMBIX U3MEPEHHM (3aBUCUMOCTU MYTH
PABHOMEPHO ABWKYIIErOCs TeJla OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TE€I W HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOLIAAU COMPUKOCHOBEHHS
TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHIIbI
0T 00béMa MOrpyXEHHOM YacTU Tejla M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUM MIIABAHUS TEJ, YCIOBUI PaBHOBECHS pblyara
¥ OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM Y4E€OHOTO HCCIIEIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHHS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHUH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tejia, CUJIa TPEHHS CKOJIbKEHHS,
NABJICHUE BO31yXa, BBITAIKMBAKOIIAS CHJIA, JCHCTBYIOIIAs Ha
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NOTPY>KEHHOE B JKHJAKOCTh TEJNO, KOI(DPHUIIMEHT MOJIE3HOr0 JCHCTBUS
IPOCTBIX MEXAHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIUU: TpHU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUNA Mpecce,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apPEOMETp), HCHOIB3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOJMMbIC
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpUMepax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH CpeJIe;
OCYIIECTBJISATh OTOOpP HUCTOYHHMKOB HHPopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMHGPOPMAILIMIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMIOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJEep KaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAIIUU (PU3NUECKOTO COJIEPIKAHMS, B
TOM YHCJI€ MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPHU OSTOM TIPaAMOTHO
UCIIOJIb30BaTh M3YyUYCHHBIH TOHATUMHBIA anmapatr Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacmpenemsiTh
00SI3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMU,
CIEIUTHh 3a BBHIMIOJHEHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIM BKJQA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIITHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

WCNOJIb30BaTh TMOHATHUSA: Macca W pPa3MeEPbl MOJIEKYJ, TEIUIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA,
KpUCTAJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
rap, BJAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JBUTaTe€lb, JAJEMEHTAPHBIM  DJIEKTPUYECKUU  3apsm,
3JIEKTPUYECKOE TMOJIe, IMPOBOJHUKA U AUBJIEKTPUKH, IMOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PacIIUPEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAyuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAITU3alus
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIHUS, U3TyUEHUE), FJICKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMarHUTHAasT HHAYKIMA) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4Hcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHHE W KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTAIJIBI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMJjH, Jpedd TMoJCcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3emile, MOJIAPHOE CHSHUE, NPU 3TOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3Ys  (U3MYECKHE BENWYMHBI (TeMIlepaTypa, BHYTPEHHSS
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEJbHAs TEIUIOEMKOCTh BEILIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PPUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3AyXa,
ANEKTPUYECKUN 3apsil, CWJIa TOKA, DJJIEKTPUUECKOE HAMNPSHKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIbHOE COINPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UYECKUN CMBICI UCTIOIB3YEMbIX BEIHMUYUH, 0003HAUYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KUHETHYECKON TEOPUU
CTPOCHHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma mid
ydacTka 1enu, 3akoH Jxxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, IIPU
ATOM JaBaTh CJIOBECHYIO (hOPMYIMPOBKY 3aKOHAa M 3allMChIBATH €T0
MAaTeMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3NUYECKUE TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYNHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpOoil Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aayd B 2—3 JEUCTBHUS, HCIOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlaud 3alUChIBaTh KPATKOE YCJIOBUE, BBISBISATh HEJOCTATOK
JAHHBIX JJIS PEIICHWs] 3a]ady, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEOOXoauMbIe ISl €€ pelieHus, MPOBOJUTh PAcUEThl M CPaBHUBATH



MOJyYeHHOE 3HAueHUE (PU3NYCCKOW BEITUYHMHBI C H3BECTHBIMHU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPU TIOMOIIU
(U3NYIECKUX METOIOB, UCIIOJIb3Ysl ONMUCAHKUE MCCIICAOBAHUS, BBIICISATh
IpoBepsieMOe TPEANOIOKCHHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NIPOBEJICHUS HCCIICIOBAHUS, I€TIaTh BBIBOIBL;

IPOBOJUTH OIBITHI 10 HAOMIOMECHUIO (PU3NYECKUX SIBICHUN WIIN
¢u3nIecKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JABJICHUS BO3/IyXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTBIBAaHUS W HAarpeBaHUS TpPU H3IYyUYEHUH OT IIBETa H3ITydaromei
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI  OT
TEMIEPATyphl KUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AIICKTPU3ALINS
TE€1 W B3aUMOJICMCTBUE OJJICKTPUUECKUX 3aps0B, B3aMMOJICHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyallU3allisi MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JEUCTBUSI MArHUTHOTO IIOJS Ha TPOBOJHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIUPOBATh MPOBEPSEMbIE MPEIANOIOKEHHS, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMS, OMKUCHIBATH XOJ] OMBITA
U GOpMYITMPOBATH BHIBO/IHI,

BBITIOJIHATh ~ TPSIMbIE  U3MEPEHHUS TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JAATUYUKOB (PU3NYECKUX BEIUYHMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHHl ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM (hM3HUUYECKON BETUUHHBI
OT JPYrol ¢ WHCIOJIB30BAHUEM TMPSAMBIX H3MEPEHUHN (3aBUCUMOCTH
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, TUIOMIAJH IONEPEUHOTO
CEUYCHHUS U YyJIETHHOTO COIPOTHUBJICHHS BEIIECTBA MPOBOJIHUKA, CHJIBI
TOKa, WIYIIEro 4yepe3 MPOBOJIHUK, OT HAMpPsHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIE0BATEILHOTO W TapaJUIeIbHOTO COEIMHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HUCCJIENIOBAHHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATDh U3MEPEHHUS, CIIeys] PEIJIO)KEHHOMY IIaHy, (PUKCHUPOBAThH
pe3ynbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpEeHUs (PU3nyecKux BenuyuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE TMPOBOJHMKA, paboTa u
MOIIIHOCTh JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOMpaATh
IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIYHCIIATH 3HAYCHUE BEINYUHBI,

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh TMPUHIUIIEI JCHUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX OMUCaHUsA (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOIIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, DJICKTPOJABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DHU3MUECKHUX
SIBJICHUM W HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIHHBIC
npuOOpel TIO CXEMaM W CXEMAaTUYHBIM PHUCYHKaM (JKUIKOCTHBIH
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
Henel ¢ TOCIeNOBaTeNbHBIM ¥ MapajlIeNbHBIM — COSIUHEHUEM
AJIEMEHTOB,  pa3jWuas  YCJIOBHBIE  O0O3HAYEHHUS  DJIEMEHTOB
AIIEKTPUICCKUX LICTICH;

OPUBOJAUTH TMPUMEPHl  (HaXOAWTh WH(GOPMALMIO O TpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU JJI1 oOecriedeHrs 0€301MacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
¥ TEXHHYECKUMHU YCTPONUCTBAMHU, COXPAHECHUSI 3JIOPOBBS U COOJIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HWHPOpMaIMK (U3HYECKOTO COACPKAaHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTENIBbHBIX MCTOYHHKOB BBIJEIATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMUBON UITM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHUWHM Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeThb MNpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
colepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3yIbTaThl
POCKTHOW WM MCCJIENOBATEIbCKONW  JEATEIBHOCTH, TMPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIICHUE MPE3CHTAIINEH;

IIPU BBINOJTHEHUU YYEOHBIX MPOEKTOB U HCCICAOBAHUMN (PU3MUECKHX
MPOLIECCOB paclpeeisTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J[a4aMH, CJICIUTh 32 BBHIMOJTHEHUEM IIJIaHa JEeHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

KOHIly oOyueHuss B 9 KJjacce MpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

VCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCYETA, MarepuajibHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh M TMEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPABHOBECHUE,
MEXaHWYEeCKHe KOJeOaHHs W BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK,
DJICKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJNIM30PYKOCTh W JAJIbHO30PKOCTh, CIEKTPHl  HCIYCKaHUS U
norJyiomenusi, anbda, 6eTa- U ramMma-u3TydeHUs, HU30TOIbI, SACpHAS
DHEPIEeTUKA,

pas3inyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MajgeHue  TeJ, PaBHOMEPHOE  JBMXKEHHME 1O  OKPYXHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacnpoCTpaHEeHHUe, OTPaXEHUE U IPEIOMIICHHE CBETa, IOJIHOE
BHYTpEHHEE OTpPa)XCHHE CBETa, pa3liokKeHHe OeJoro CBeTa B CIEKTp U



CJIOKEHUE CHEKTPaJIbHBIX IIBETOB, AHUCIEPCHUS] CBETA, E€CTECTBEHHAas
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHMUS)
0 ONHMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3UUECKUX SBJICHUM B
OKpYyXarolleM MHUpe (B TOM uuciie (U3MYecKue SBICHHUS B MPUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa TEJ, ONTUYECKUE SIBJICHUSI B MIPUPOE, OMOIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3JIyYEHUE TMPUPOJHBIX MHUHEPAIOB, JICWCTBUE
PAAMOAKTUBHBIX U3IYYCHU HA OpPraHu3M 4YesjoBeKa), MpPH OSTOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIOJNIb3Ys (pU3nyecKue BENWUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBIXKEHUH, YCKOPEHHE, IIepeMEIeHUE, MyTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUsS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4eckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrus
Tesna, MOJAHITOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAss DHEPrus, IOJHAs MeXaHWu4ecKas
SHEPrus, MEPHOJ U YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTh CBETAa, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINMCAHUM TPABWIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUECHUS U EIUHUILI (PU3NUYECKUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SIBICHUS W TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
NpEJOMJICHUS] CBETa, 3aKOHbI COXPAHEHHUS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX peakluusxX, MpH DJTOM JIaBaTh CIIOBECHYIO
GbopMynMpOBKY 3aKOHa H  3allMChIBaTh €r0  MaTeMaTU4YeCKoe
BBIPAKCHHE,

OOBSACHATH (PU3NUYECKUE TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTe  CHUTyalluid  MPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JIOrMY4EeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB WUJTH 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMUpAOIIMECcs Ha CcUCTeMy u3 2-3
YpaBHEHWH), UCIOJNB3ysl 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS 3a/Jauud
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pEIIeHHs, MPOBOAUTH PACUETHl U OIICHWBATh PEATUCTUYHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKOU BEIMYUHBI,



pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh TpPH TOMOIIH
(u3HUEeCKMX METOJIOB, UCIOJIb3YsI OMKMCAHHE MCCIEIOBAHNUS, BBIICIAThH
IpOBEpSAEMOE MPEIOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJICHUS] HCCIIEOBAaHUs, JeJiaThb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHUKa OT MacChl rpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSAMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparoiieit TMH3e, HabJI0/ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa OOOpyJIOBaHUS, OMKHCHIBATH XOJ OMNBITA M €ro pPe3yJbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenssi cpeaHee 3HAUYCHHE H3MepsieMOol BelWYuHBbI ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O0OOCHOBBIBATH BBIOOpP CIOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopPa);

POBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HauaJbHOM CKOPOCTH, MEepuoja
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUs! CBETa OT yrJja MaJIeHUus U yria MpeJoMIICHUs OT yriia
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJTYYECHHON 3aBUCUMOCTH
(M3UYECKUX BEIMYMH B BHUJIC TAOJUIl U rpadUKOB, JACIaTh BHIBOIBI 1O
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb M YCKOPCHHE Tena IpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHus, )KECTKOCTh MPYKUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHsI, CIeAys TMPEUIOKEHHON  HMHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI W aHAJIM3UPOBATh IMOJyYCHHBIC
pPEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOmro/laTh TMpaBuUjia TEXHUKKM OE€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKA HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPJIOE TENIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA WX OMucaHus (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3YySd 3HAHUS O



CBOMCTBaXx (I)I/IBI/ILIGCKI/IX SIBICHUM U H606XOI[I/IMBIC (1)H3H‘{€CKI/I€

3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npudopoB u

TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTHYECKHUE CXEMBbI JIJIsi OCTPOCHHS U300paKEHUH B IJIOCKOM
3epKajie ¥ coOuparoiien JMH3e;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I o0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEN CPELE;
OCYIIECTBJIATh MOUCK HHpOpManuud (U3UYECKOTO COJACpKaHUS B
WNuTtepHere, caMocTosTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3arpoc,
HAaXOJWTh  NYyTH  ONPEIENCHUS  JTOCTOBEPHOCTH  IOJYyYECHHOU
uH(pOpMAIIMM HAa OCHOBE MMEIOUIMXCS 3HAHUH W JIOMOJIHUTEIHHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiuageTh NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMK U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(GOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHON WIn
UCCIIE0BATENBCKON IS TEIbHOCTH, TP 3TOM I'PAaMOTHO MCIOJIb30BATh
M3YYCHHBIM TOHSATHUHBIA anmapar H3yd4aeMoro pasziena (U3NKud U
COTPOBOXK/IATh BBHICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB
Neo HanmenoBanmue pa3jiesioB JyekTpoHHbIE (IU(PPOBBIE)
KoHnTtpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorexa [JOK
' yia o HpHpol https://m.eds00.ru/7f416194
bu6mmorexa [IOK
1.2 ()
HSHHCCICHE BEIHIHAL 2 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ’ 1 bubnnorexa [JOK
' METO/I TO3HAHUS https://m.edso00.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenue semectsa 1 https://m.edsoo.ru/7f416194

JBrxenue u

2.2 B3aNMMOJEUCTBHUE YaCTH 2 1 Bubmorexa ITOK
' a H https://m.edso00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl



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

bubmuorexa [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuorexa [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bupst cun - https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Tel,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [IOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
rasamu
bubmuorexa [JOK
4.2
JlaIIeHue KM IKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOrpy>KEHHOE B HUX 7 bubnorexa LIOK
' 4 https://m.edsoo.ru/7f416194
TEI0
Wroro no pazneny 21

Pa3nes 5. PaGora 1 MOIIHOCTH. DHeprus

bu6mmorexa [IOK
51 P
a60Ta H MOIIHOCTS 3 https://m.edso00.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 bubmmorexa LIOK

https://m.edsoo0.ru/7f416194



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

bubmuorexa [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KosauuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CrpoeHnue u cBOMCTBa bubnmnoreka [HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 ) . bu6nuorexa [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M
ATHITTHBIC ABIICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [HOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHnueckoe Bu6 110K
HOJIMOTEKA
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 BsaumonetictBue Ten
a 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
21 MexaHn4deckre ; 3 bu6anoreka LIOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHe BOJIHEL. 3 1 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE BuG OK
31 HoTe 1 5 ) nonmoteka L

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazgeny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI 6 bubnuotexa [JOK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 bubmuorexa [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ sIBJIeHUS
Hcnyckanue u
51 TIOTJIOIIEHHUE CBETA 4 bubmmorexa [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 bubnuotexa [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 s
ACPHEHIE peakttan ! https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 17

Paspnen 6. [loBTopuTe1bHO-00001IAK01IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611IeHNe
coJiepKaHus Kypca

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



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

¢u3uku 3a 7-9 xnace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®usuka — Hayka o
npupoje. SBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

VYpok-uccnenoBanue
"N3MepeHue TeMieparypsl
IIPY TIOMOTIN JKUAKOCTHOTO
TEPMOMETpA U JTaTINKA
TeMIiepaTyps!"”

Kax ¢usuka u qpyrue
€CTECTBECHHBIC HAYKH
U3Y4YaloT PUPOAY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAy4HBIN
METO/]] TIO3HAHMSL.
Onucanue Gpu3nUecKux
SBJICHUH C IOMOUIbIO
MoJieen

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA IapUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oJibIle, YeM OOJIbIIE
BBICOTA ITycKa"

CtpoeHue BelecTna.
OmnBITEI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE
BEIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCTun
BCIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBasue
«OTMBITH IO HAOIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

11

B3anmocBs3p MexTy
CBOMCTBaMU BEIIECTB B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HbBIX arperaTHbIxX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTtHbIX COCTOSTHUMN
BOJIbI

MexaHuueckoe IBUKEHUE.

bu6mmoreka [IOK

12 P
aBHOMEpHOE 1 https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBHIKCHHE

13 Cxopoctb. Equnauiis bubnuorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
Pacuer nytu u BpeMeHH bubnuoreka [IOK

14
JIBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
Wuepuust. 3aK0H HHEPLMHU.

15 BzaumonelicTBue TeI Kak bu6nmoreka [JOK
MPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBIDKEHUS TEIl
ILnoTHOCTH BellecTBA.

16 Pacuet maccel 1 00bema bubmorexa HOK

https://m.edsoo.ru/ff0a0fee
TeJla IO ero TUIOTHOCTH
JlaGoparopHas paboTa

17 «Omnpenenenre MIOTHOCTH
TBEPIOIO TEJIA»

18 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK
"[TimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c

19 | Cuna kak XapakTepuCcTHKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumozeicTaus Ten. Cua
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH

20 | pactspxenus (nedopmanun)
IIPY’KUHBI OT IIPUIIOKEHHON
CHJIBI»

21 SBnenune tarorenus. Cuma
TSDKECTH
CBsi3b MEXy CHIION

99 TSODKECTH M MacCOM Tella. bubmuoreka [JOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
o Teme "Cuna Tsoxectn"

Cuna TsOKeCTH Ha UX
23 TJIaHeTax d)mnqeiife bubmorexa HOK
) https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TUTAHET

24 W3mepenue cui. bubnuoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [JOK

25 B .H

ceTena, TIEBecoMocth https://m.edsoo.ru/ff0a1778
CrnoxxeHue AByX CHII,

o | HATPABICHHEIX MO OJTHOM bubnuorexa [IOK
IIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOpElcTBYIOIIASA CHIT

97 Pemenne 3aga4 mmo Teme

"PaBHOnElcTBYIOIIAsA CHIT"



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

28

TpeHune CKONbKEHUS U
TpeHue nokos. TpeHnue B
IIPUPOJIEC U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast pabora
«3y4eHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CWJIBI IaBIICHUS U
xapakrepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

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

30

Pemrenue 3agau Ha
onpeeaecHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemienue 3a1ay 1o Temam:
«Bec Tenay, «I'papuueckoe
H300paxKeHHe CU,
«Cuby,
«PaBHOIEUCTBYIOIIAs CUIDY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no
TeMaM: «MexaHHuecKoe
IBUXKeHHe, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
n300paxKeHue Cui,
«Cuib»

33

Hasnenune. CriocoObl
YMCHBIICHUA U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



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

YBCIIMUYCHUA NABJICHUA

JlaBaeHwue rasa.
3aBUCUMOCTD JIaBJICHHS

bu6mmoreka [IOK

4
3 rasa ot oonéma, https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBieHus
35 TBEP/ABIMU TEJIAMHU, bubnuoreka [IOK
JKHJAKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akoH Ilackains
JlaBlIeHHE B )KUJIKOCTH U
36 rase, BBI3BaHHOE bubmorexa LOK
7 https://m.edsoo.ru/ff0a2718
IENCTBUEM CHIIBI TSKECTH
Pemrenue 3aga4 mo teme
37 «/laBiieHME B )KUJIKOCTU U bubmmorexa [JOK
a https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackamnsy
bu6nmoreka [JOK
38 Coo0
OODIIAIOTHECA COCYIRT https://m.edsoo.ru/ff0a2970
39 I'mopasimyeckuii mpece bubmmorexa [TOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIN HAcoC
ATtMmocdepa 3emiu.
[TpuunHBI CyIIeCTBOBAHUS
. bubnmuorexa [JOK
41 BO3JIYIITHOU 000JIOYKH

3emii. 3aBUCUMOCTbD
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
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

OT BBICOTHI Hal YPOBHEM

Mopst
42 Bec Bo3yxa. bubnnoreka [HOK
ATMmochepHoe TaBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armochepHoro
43 aBieHus. OnpIT bubmmorexa [IOK
g ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTD
44 aTMOC(EpHOTO JTaBJICHHS bu6mmoreka [IOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepous.
45 ATII)VIOC(I): Hoep aBi['IeHI/Ie Ha bubmorexa HOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemrenune 3aga4d mo teme
"ATtMmocdepHoe aaBneHue"
JlericTBUE )KUJIKOCTHU U ra3a
47 Ha MOTPYKEHHOE B HUX bubmmorexa [TOK
4 https://m.edsoo.ru/ff0a3276
Teno. ApXxumenoBa cuiia
JlaGopaTtopHnas pabota
«Onpenenenue
48 BBITAJIKHUBAIOIIEN CUIIBI bubmmorexa [TOK
. " ’ https://m.edsoo.ru/ff0a33fc
NeNCTBYyIOIIEH Ha TeJo,
MOTPYKEHHOE B )KHUJIKOCTh)»
49 JlaGopaTtopHast paboTa 1mo bubnmuorexa [JOK

TeMe «lccaenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCHMOCTH Beca TeJla B
BOJZIe OT 00BEMa
HOTPYKEHHOM B JKUIAKOCTh
YaCTH TeJIa»

50

II;maBanue ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OIpenieNIeHuE €€
rpy30H0abEMHOCTH"

52

Pemenue 3anaq no remam:
«IInaBanue cynos.
BosayxomiaBanuey,
«/laBneHue TBEpABIX TEI,
JKUJKOCTEH U Ta30B»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MormHocts. Eaunauiiet
MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"Pacuét momtHoCTH,
pa3BUBAaEMOM IIPH NMOABEME
o jectHuie"

56

[TpocThie MEXaHU3MBI.



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

Priuar. PaBHoBecue cuir Ha
pbryare

S7

Konrponbnas padora mo
TeMe «JlaBieHue TBEpAbIX
TeJl, )KUJKOCTEH U ra3oBy /
Bceepocculickas
poBepoyHas paboTa

58

PesepsHbliil ypok. Pabora ¢
TEKCTaMH 110 TEME
«/laBneHue TBEPABIX TEII,
KUAKOCTEH U Ta30By /
Bceepoccniickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabota «VccnenoBanue
yCIIOBUI paBHOBECHUS
pbIaara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemienue 3aga4d no teme
«YcnoBus paBHOBECHUSA
pbrr4ara»

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

61

Koadduuument noneznoro
JecTBUSL MeXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOH MJIOCKOCTH»

0.5



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

Pemenue 3axay mo reme

62
"Pabota, momHnocTs, KIT/1"

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

MexaHnyeckas SHeprusi.
63 | Kunernueckas u
NOTEHLIMAIbHAas SHEPIUs

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

64 3aKoH COXpaHCHUA

MEXaHUYECKON IHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

VYPOK-3KCIIEpUMEHT 110
TeMe "DKCIepUMEHTAIIbHOE
ONpeIeJICHUE N3MEHEHUS
65 | KUHETHYECKOU H
IOTEHIMAIBbHOW SHEPIUH
MIPU CKaThIBAHUU TeJja 1Mo
HAKJIOHHOH MJI0CKOCTH"

KonTponbnas padota no
66 | Teme «PaboTa ¥ MOUTHOCTD.
OHeprus»

PesepsHblii ypok. Pabora ¢
67 TEKCTaMU II10 TEME
"MexaHnueckoe

nBrxeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Paborta ¢
68 | Texcramu o Teme "Pabora.
MougHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
m | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TOJ0KEHUS
MOJIEKYJIIPHO- 1 bubnuoreka [IOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE MTOJITBEPKIACHUS
Macca u pa3mep aToMOB U 1
MOJIEKYII
Mogaenu TBEpIOTO,
AKHJIKOTO 1 ra3000pa3Horo 1 bubmmorexa LIOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUH BEILECTBA
OOBsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUHN L
BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u 1 bubnuoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u 1 bu6mmorexa [IOK

KalmUJUISIPHOCTD.

https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HaATAXCHHUC

TennoBoe paciMpeHue u

bu6mmoreka [IOK

"UccnenoBadue IBICHUS

7
cKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEeMITepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBUOKCHUS YaCTHI]
BHyTpeHHsS sHEprUs.
9 CHZ?(O)&I I/IBMCH:HI/IH bubmorexa LOK
N https://m.edsoo.ru/ff0a5¢60
BHYTpPEHHEH 3HepTrun
bubmuorexa [JOK
1 B
0 HABL TeTLIOTIepenatii https://m.edsoo.ru/ff0a6412
VYpok-koHpepeH s
"IIpakTHueckoe
11 HCITOJTb30BAHHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJIX
sHeprocoepexeHus"
12 KonuuecTBo TEMIOTHI. bu6mmoreka [IOK
VY nenpHas TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 Oamanca. TermaooOMeH 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0a7088
TETIJIOBOE PABHOBECHE
14 JlaGopartopHas paboTa bubnuorexa [IOK

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
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

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOIHOU U
ropsiyeit Boanl"

Pacuer xonmnuectBa
TEILIOTHI, HEOOXOIUMOTrO

15 JUIS HATPEBAHUS TEJa U
BBIJICIISIEMOTO MM TIPH
OXJIAKICHUH
JlaGopaTtopHnast pabota
16 "OmnpeneneHue yaenbHoi bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA
DHeprus TOIINBA.
17 VY nenpHas TemaoTa bubmorexa HOK
o https://m.edsoo.ru/ff0a7b5a
CTOpaHHus
IInaBnenne u
OTBEpJICBaHUE
18 KPUCTAIUIMYECKHUX Tl bubmorexa HOK
p ’ https://m.edsoo.ru/ff0a71d2
VY nenpHas TemiaoTa
TIJIaBJICHUS
JlaGopaTtopHnas pabota
19 "Omnpenenenne yaeabHON bubmmorexa LHOK
P Y Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHHS JIbIa
20 [TapooOpa3zoBanue u bubnuorexa [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas bu6mmoreka [JOK

TEII0Ta NapooOpa30BaHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

¥ KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabora
"Onpenenenue
OTHOCHUTEIIbHOM BIIaXKHOCTHU

BO3/1yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3amau Ha
OnpeeieHUE BIaXKHOCTH
BO3/lyXa

24

[TpuHIUIBL pabOTHI
TEIJIOBBIX JBUTaTENCH.
[TapoBas TypOuHa.
JIBuraTtens BHYTPEHHETO
CrOpaHus

25

KII[ TermoBoro
nsurarens. Tennosbie
JIBUTATENIM U 3alUATA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAaHCHUSA U
MMpEeBpalICHUA SHCPTUU B
TCIJIOBBIX IIpoHeccax

27

IToaroroBka k
KOHTPOJILHOM paboTe 1o

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHHU BenrecTna"

28

Konrponbnas padora mo

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHMM BelrecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tei. [IBa
poJia SIEKTPUIECKUX
3apsI0B

30

Ypok-uccnenoBanue
"DnekTpu3anus Ten
WHIYKLIUEH U IIpU
COMPUKOCHOBEHUN"

31

Bzaumoneiictere
3apsKEHHBIX TeIl. 3aKOH
Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
IIpuHIuMI cyneprno3unun
AIEKTPUYECKUX MOJIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpruyecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue aroMa

34

IIpoBoiHUMKY U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKHUX 3apsiI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUYECKHM TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS 2IIEKTPUYECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JleiicTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"

39

DIIeKTPUUECKHUI TOK B
MeTaJlIaX, KHUJIKOCTSAX H
razax

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpruyecKas 1emnb U e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJInpoBaHHUE CUIIbI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

ToKA"

42

DJIEKTPUYECKOE
HanpsbkeHue. Bonstmerp.
JlaGopaTtopHnast pabora
"U3mepenue u
peryJvpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

CormnpoTuBieHne
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTUBIICHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHBIICHUS
IPOBOJIHUKA OT €r0 JJIUHBI,
IUIOINAAM MTOTIEPEYHOT 0
ceueHus U mMaTepuana”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHIIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTMPOTHUBIICHUS
pe3UCTOpa U HATIPSHKCHUS
Ha pe3ucrtope”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



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

47

ITocnenoBarenbHOE U
napajuieJIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHnast pabora
"IIpoBepka nmpasuiia
CJI0’KEHHUSI HANIPSKEHUN
MIPU [OCJIEIOBATETHHOM
COETMHEHUH JIBYX
pe3uctopon”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaas8

49

JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
CHUJIBI TOKA MPU
napasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3IM4HOTO
COEIMHEHUS IPOBOJTHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIITHOCTE
AIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopHas paboTa
"Omnpenenenue paboThl U
MOIITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

SJICKTpI/ILICCKI/Ie OCIIH 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



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
https://m.edsoo.ru/ff0ab660

oTpedoUTEnN
NEKTPUYECKOU SHEPIUU B
owiTy. KopoTtkoe
3aMbIKaHHE

54

ITocTossHHBIE MArHUTEI, HX
B3aUMOJIENCTBUE

55

Ypok-uccnenoBanue
"N3ydyenue nouen
HOCTOSIHHBIX MAarHuToB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoOe mnoie.
MaruuTtHoe noJie 3eMIId U
€ro 3HauYeHHUe IS KU3HU
Ha 3emie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

S7

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUYECcKue
3apsbl. 3apsHKeHHbIE Tela
7 X B3aUMOJICHCTBHS.
ITocTossHHBIM
ANEKTPUUECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbnas pabota no
TeMe "DIeKTpuYecKue
3apsapl. 3apsHKEHHBIE Tela
Y MX B3aUMOJEHCTBUS.
ITocTossHHBIM
ANIEKTpUYECKHii TOK" /
Bcepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IIpoBEpOYHas pabora

59

PesepHbIii ypok. Pabota ¢
TEKCTaMU 110 TeME
"IlocTostHHBIHI
AIIEKTPUUYECKHUI TOK" /
Bceepocculickas
poBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena.
MarsuTHoe ImoJie
AIEKTPUYECKOTO TOKa
MarsnuTtHoe 1noje KaTylKu
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

IIpumeneHune
AIIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
pabota "U3ydenue
JecTBUSL MAarHUTHOTO
HOJIs1 Ha IPOBOJHUK C
TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTpOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPOJIBUTAaTENEH B
TEXHUYECKUX yCTPOMCTBAX
Y Ha TPAHCTIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



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

u3ydeHune padoThI
aneKTpoBuUraress"

Onbitel @apazes. 3akoH
63 | SIEeKTPOMAarHUTHOM
uHaykuuu. [Ipasumno Jlenna

DJIEKTPOTeHEPATOP.
Crioco0bI mosrydeHust

64 ANEKTPUYECKOU SHEPIUHU.
DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX

HCTOYHHKAX SHCPIrUuu

IToaroToBka k
65 KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpUIecKue 1

MAarduTHBIE IBJIeHUS"

KonTponbnas padota no
66 | Teme "DnexTpuyeckue U
MarHUTHBIE sIBJIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

PesepsHblii ypok. Pabora ¢
67 TEKCTAMU II0 TEME
"TerutoBble ABIeHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

PesepBHblit ypok. Paborta ¢
68 TEKCTAMH 110 TEME

"MarauTtHbie IBIIeHUS"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68

145



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

9 KVIACC

N KonuyecTBo yacos DJIeKTPOHHbIE
°
Hara uudgponbie
n/ | Tema ypoka KoHTpoabHbIE IpakTuueckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
1 MexaHuueckoe BUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
PaBHOMEDHOE bu6mmoreka [IOK
3 P . 1 https://m.edsoo.ru/ff0ad19
PSAMOJIMHEHHOE TBUKCHUE a
HepaBHomepHOE
4 MPSIMOJIMHEVHOE JBUYKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOpOCTh
[TpstmonuHeitHOe bubnuoreka [IOK
5) PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIKEHHE. Y CKOpEHHE 4
CKopocCThb MPSAMOIIMHENHOTO
6 PaBHOYCKOPEHHOTO L
nBkenus. ['papux
CKOPOCTH
7 JlaGopaTtopHnast pabota 1 1 bubnmuorexa [JOK



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

"OmnpeneneHue yCKOpeHus
TeNa MPU paBHOYCKOPECHHOM
JBM)KCHUU 110 HAKIIOHHOW

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOogHOE majieHue Ted.
8
Omnpithl [Manmmnest
PaBHOMEpHOE ABMXKEHUE IO
okpy>kHocTH. [lepron u bubnnoreka [JOK
9 4acToTa O0pamieHusl. https://m.edsoo.ru/ff0ael7
Jluneitnast v yrioBas 6
CKOPOCTH
10 LenTpocTpeMHUTENBHOE
YCKOpEHHUE
. bu6mmoreka [IOK
I1 H .
11 CPBRIT SAKOH HIbIOTOHA https://m.edsoo.ru/ff0ae61
Bexrop cuibl 9
. bu6nmoreka [JOK
B H .
12 ropo iaKOH bloTORa https://m.edsoo.ru/ff0ae72
PaBHonelicTBytOIIas cuia .
Tpernii 3akon HeroToHa bubmotexa [JOK
13 P ' https://m.edsoo.ru/ff0ae98
Cyniepnio3unust CUit 9
Pemenue 3anayd Ha bu6mmorexa [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hsrotona c
15 Cuina ynpyroctu. 3aKoH bubnmuorexa [JOK

I'yka

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

N

16

Pemenue 3axay o reme

«Cuina ynpyroctu»
JlaGopaTtopHnast pabora bubnnoreka [HOK
17 «OnpezneneHue )KeCTKOCTU https://m.edsoo.ru/ffOaee2
IPYKUHBD) 8
bu6mmoreka [IOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0af73
8
Pemmenue 3ana4 no teme bubmorexa [JOK
19 A https://m.edsoo.ru/ffOafa2
«Cwuia TpeHus» 6
JlaGopaTtopHnas pabota
"OmpeneIenne bubnuorexa [JOK
20 bel https://m.edsoo.ru/ff0af8b
Koa(urmenTa TpeHus .
CKOJIbKEeHUs" -
Pemenwue 3agau o Teme bu6mmoreka [IOK
21 "3axkonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsDKeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS bubmorexa [JOK
22 P ) https://m.edsoo.ru/ff0af04
YckopeHne cBOOOTHOTO 4
MaJieHus B
VYpok-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

TpaBUTAOMOHHOT'O ICHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cuctemMa).

lNamaktukn"
Pemenue 3agau no reme
24 "Cuiia TSXKeCTH U 3aKOH bubmmorexa LOK
" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOI'O TATOTCHUS
IlepBas kocMuueckas bubnmoreka [JOK
25 ckopocTh. HeBecoMocTh u https://m.edsoo.ru/ff0af33
IIEPETPY3KHU C
PaBHOBecue marepuanbHOI
TOUYKH. AGCOIIOTHO TBEPAOE
Tesio. PaBHoBecue TBEPAOTO bubmorexa [JOK
26 . https://m.edsoo.ru/ff0afe3
TeJa C 3aKPerIEHHON OChIO 6
BpalleHusl. MOMEHT CHUJIBI. B
LlenTp TsKECTH
PaBHOBeCuE MatepuaibHOIN
TOYKHU. AOCOIIFOTHO TBEPIOE
97 Teso. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpanieHusi. MOMEHT CHUJIbI.
Ilentp TsKECTH
Pemenne 3aa4 1mo teme bu6nmoreka [JOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
[ToaroToBKa K KOHTPOJIBHOM bubnmoreka [JOK
29 paboTe 1mo Teme https://m.edsoo.ru/ff0b040

"MexaHn4yeCcKoe ABKEHHE.

8



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

B3aumonetictBue Ten"

KoHnTtposbHas padoTa mo
Teme "MexaHnueCcKoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ffOb06e
nBIkeHue. Bzaumonencraue c
ten" -
Nmnynec Tena. Umnyibe
CUJIBL. 3aKOH COXpaHEHUs bubmorera [JOK

31 ' https://m.edsoo.ru/ff0b07f
UMITyJbCca. YTIPYroe u a
HEYIPYroe B3aMMO/ICHCTBHE -
Pemenue 3agay mo teme Buoauorekxa HOK

32 "3aKOH COXpaHEHUs https://m.edsoo.ru/ff0b096
umnysbca' c
Ypok-koHpepeHIus

33 "PeakTUBHOE ABUKCHUE B
IpUPOJIE U TEXHUKE"
Mexanuueckas pabota u bubmorexa [JOK

34 https://m.edsoo.ru/ffOb0a8
MOIITHOCTH 4

bu6nmoreka [JOK

Pabota cuitbl TSKECTH, CHITBI

35 https://m.edsoo.ru/ffob0db
YIIPYTOCTH U CHJTBI TPEHUS g
JlaGopartopHas paboTa
«Omnpenenenue padOThI CUITBI

36 TPEHHUsI IPU PaBHOMEPHOM

JIBUKEHUH TeJIa 110
TOPU3OHTAIBHOMN
MTOBEPXHOCTH



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

CBsi3b 3HEPTUH U PaOOTHI.

37
IToTrenumanbHas SHEPrus
Kunerunueckast sneprus. bubnnoreka HOK

38 Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ffob0c3
SHEPruu 2

39 3aKOH COXpaHEHHsI SHEPTUU
B MEXaHHUKE
JlaboparopHas paboTa bubnuorexa [JOK

40 «M3yueHue 3aKkoHa https://m.edsoo.ru/ffOb12f
COXPaHEHUS SHEPTUI €
KonebaTenpHOE NBIKEHUE H bubmorexa LOK

41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH g
3aryxaromiue KoieoaHusl. bu6mmoreka [IOK

42 BeiHyX1eHHbBIE KOTe0aHMsL. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 MaremaTuuecKkui u
NPYKUHHBIA MasiTHUKU
Ypok-uccienoBanue

bu6nmoreka [JOK

«3aBUCUMOCTH TIEpHOJIA

44 . https://m.edsoo.ru/ff0b197
KoJIeOaHUM OT KECTKOCTH X
MPYKUHBI U MacChl TPYy3a» -

45 IIpeBpaiienue 3HEpruu npu
MEXaHHYECKUX KOJICOAHUSIX

46 JlaGopaTtopHnast pabota bubnmoreka [JOK

«Omnpenenenre 4aCTOTH U

https://m.edsoo.ru/ffOblae



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

nepuoja Konebanui c

NPYKUHHOTO MasiTHUKa»

JlaGopaTtopHnast pabora

«IIpoBepka HE3aBUCUMOCTHU bubnuoreka [IOK

nepuoja kojnebanuii rpysa,
INOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHndeckue BOJIHEL.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21f
e

49

VYpok-koHpepeHus
"MexaHH4YecKHe BOJIHEI B
TBEPIOM TeEJIE.
CelicMu4yecKkue BOJTHBI"

50

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa

o1

Ypok-uccienoBanue
"Habito1eHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTB 3ByKa 1 BbICOTA
TOHA. AKYCTHYECKUI
pE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U HH(pa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka K KOHTPOJIBHON
paborte 1o Teme "3aKOHbI

bu6mmoreka [IOK

54 https://m.edsoo.ru/ffOb25f
coxpaHeHus. MexaHuyeckue 0
KoJieOaHus U BOJIHBI" B
Konrponbnas padora mo
55 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoyiebaHus u
BOJIHBI"
bu6mmoreka [IOK
DNEeKTPOMarHuTHOE MOJIe.
56 https://m.edsoo.ru/ff0b2ab
DNEeKTPOMarHUTHHIE BOJHBI o
CaoiicTBa
57
AJIEKTPOMATrHUTHBIX BOJIH
VYpok-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATrHUTHBIX BOJTH 6
JUIsl COTOBOM CBs3U"
Ypok-uccienoBanue
"N3y4yeHue cBOICTB bubnuoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIIbI0 MOOHMITEHOTO c
tenedona"
Penrenue 3ama4d Ha
60 oTpeieNIeHUE YaCTOThHI |

JAJIMHBI JICKTpOoMar HUTHOM
BOJIHBI



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

DJeKTpOMarHuTHas pupoja bubnuorexa LIOK
61 cBeta. CKOpOCThH CBeTA. https://m.edsoo.ru/ff0b31d
BonnoBbIe cBOMCTBA cBETa 0
HcTouHHKHU CBeETa.
[IpsamosnuHeHOE bubmmorexa [IOK
62 https://m.edsoo.ru/ff0b365
pacmpocTpaHeHHUE CBETA. g
3armenust Connua u JIyHbl -
3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3a1au Ha bubmorexa LIOK
63 https://m.edsoo.ru/ff0b38c
MPUMEHCHUE 3aKOHA 4
OTpaKEHHUS CBETA
[Ipenomnenue cera. 3aKoH bubmnorexa [TOK
64 https://m.edsoo.ru/ff0b3ae
MIPEJIOMJICHUS CBETA N
[TonHoE BHYTpEeHHEE
OTpaXeHHE CBETA. bubnuoreka [IOK
65 Hcrnonbp30BaHKE MTOJTHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKEHUS B c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue
66 3aBHCHMOCTH yTJIa
MPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTeKI0""
67 Ypok-koHpepeHIus

"M cnop30BaHue TOJTHOTO



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

BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"

JInusel. OnTrnyeckas cuia

bubmuorexa [JOK

68 https://m.edsoo.ru/ffOb3f2
JIMH3BI
c
. bu6mmoreka [IOK
[TocTpoenue nzobpaxeHuii B
69 https://m.edsoo.ru/ff0b444
JMH3aX N
JlaGopaTtopHnas pabota
"Onpeneneane HOKYCHOTO bubmorexa LOK
70 Y . https://m.edsoo.ru/ff0b420
paccTOSIHUSA U ONTHYECKOU 6
CHUJIBI COOMPpArOIICH JTNH3BI" B
Ypok-koHpepeHIus bubnuorexa [JOK
71 "OnTu4eckue JTMH30BbIE https://m.edsoo.ru/ff0cOa7
npuOops!" €
bu6nmoreka [JOK
I'a3 xak onrtuyeckas
72 https://m.edsoo.ru/ffOb468
CUCTEMA. 3peHue 4
VYpok-koHpepeHuus
73 "edexTsl 3penus. Kax
COXPaHMTH 3peHue”
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA bubmiorexa HOK
74 ) ' https://m.edsoo.ru/ff0c0f4
CrnoxeHue CeKTpabHbIX c
uBeToB. Jlucnepcus ceera -
75 JlaGoparopHas paboTa bubnuorexa [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
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"OnBITHI IO PA3IOKEHUIO
0esIoro cBeTa B CIEKTP U
BOCIPUATHUIO LIBETA
MPEIMETOB MPHU UX
HaOJII0/IEHUH Yepe3
[IBETOBbIE QUIBTPHI"
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a

YPpOK-IpaKTUKYyM
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qucrepcus, HTephepeHIus
u qudpakaus”
bubmuorexa [JOK
O P
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TUTAaHEeTapHAsI MOJCITh aTOMa 8
78 [Toctrynatel bopa. Moaens
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ucnyckanus'" 0
bu6mmorexa [IOK
81 PaamoakTBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c167
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CTpoeHue aTOMHOTO siapa bubmorexa HOK
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bubmuorexa [JOK
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83 AAHOAKTHBHHIC https://m.edsoo.ru/ffOclal
npespatienus. 3oTomsl 4
Pemenue 3aga4 mo teme: bubmuorexa [JOK

84 "PagnoakTuBHBIE https://m.edsoo.ru/ffOclb4
npeBpaiieHus" a

85 [Tepuon momypacnana
Ypok-xoHpepeHIU
"fPa,I[I/IoaKngI:{He HU3JTYICHHS bubmorexa HOK

86 i https://m.edsoo.ru/ff0c212
B IIPUPOJIC, MEIUIINHE, 6
TexHuKe" B
SnepHble peakuuu. 3aKOHBI bubnuorexa [JOK
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MacCOBOT'O YHCET 8
OHeprus CBA3M aTOMHBIX bubnnoreka [JOK

88 anep. CBs3b Maccel U https://m.edsoo.ru/ff0cld7
SHEPTrUu a

89 Pemenue 3amau no teme
"SI nepuble peakuun”
Peaknnu cuHTE3a U ACICHUS bu6nmoreka [JOK

90 snep. ICTOYHUKY SHEpTHH https://m.edsoo.ru/ffOcle8
CoJHuia u 3B€3]1 8
Ypok-koHpepeHus

01 "SInepHas SHEpreTHKa.
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[ToaroroBka K KOHTPOJIBHOM

paborte 1o Teme bubnnoreka HOK
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DJEeKTPOMAarHUTHBIC BOJHBI. e
KBanToBsie siBieHus"
KonTponbhas padota no
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BOJIHBIL. KBaHTOBBIC sIBICHUS"
[ToBTOpeHmE, 06001IEeHNE. Eu OK
JlaboparopHbie paObOTHI 11O nosmoreka L
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[ToBTOpeHue, 0600IICHHE. Eub OK
Pemenne pacueTHbIX U nosmoteka I
95 KAUCCTBEHHBIX 321a4 110 https://m.edsoo.ru/ff0c257
2
teme "TeruoBbie mporecch” B
[ToBTOpeHue, 06001IIEHNE.
Pemenue pacueTHbIX U bubnuoreka [IOK
96 Ka4eCTBEHHBIX 3314 1O https://m.edsoo.ru/ff0c2a2
teme "KIIJI TerioBbIix 2
nBuraresuei”
[ToBTOpeHue, ob6ob1IIEHNE. bubnuorexa [IOK
97 Penrenue pacueTHBIX U https://m.edsoo.ru/ff0c2b3
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teme "KIIJ]
AJIEKTPOYCTaHOBOK"

[ToBTOpeHue, 06001IEeHNE. bubnnoreka HOK
98 JlaboparopHbie pabOTHI 11O 1 1 https://m.edsoo.ru/ff0c2c5
kypcy "CBeToBble siBiIeHHS" 2
[ToBTOpEHME, 000OIICHUE.
Pabota c Texctamu 1o Teme bubmmorexa [TOK
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXpaHEHUs B X
MexaHuke" B
[ToBTOpenue, ob6ob1IIeHNE. bubnnoreka [JOK
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"KoneOanus v BOJIHbI" 2
[ToBTOpenue, ob6ob1IIeHNE. bubnuorexa [JOK
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[ToBTOpenue, o6o0IIEeHNE.
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUSA

7 KIIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa30B:
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCIIOJIb30BATh N3YYCHHBIC ITOHATHUS

1.2

pa3indaThb ABJICHUA IO ONMCAHHUIO MX XAPAKTCPHBIX CBOIMCTB M Ha OCHOR

JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE H3YYECHHBIX (PU3MUECKUX SIBICHHH B OKpY>
dbuznyueckue SBICHUS B IMPUPOJIE, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO
CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) GUZNYECKUX SIBICHUN

1.4

OIMHUCBIBATb HM3Y4YCHHBLIC CBOMCTBA Tel U (1)I/I3I/I‘~I€CKI/IC SABJICHUS, HUCIIOJIb3Y
OMMMCaHUX IIPAaBHUJIBHO TPAKTOBATbH (1)1/13H‘~I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX
(1070500005 (1)I/I3I/IquKI/IX BCJIMYHUH, HAXOJUTH q)OpMyJII)I, CBA3BIBAIOIIUEC JIaE

JIPYTMMH BETUYMHAMHU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (pusm:

1.5

XapaKTCPU30BaTb CBOMCTBa TCII, (1)H31/I‘ICCKI/I6 SABJICHUS WU IIPOLECCChI, UCIIO
9TOM aBaTb CJIIOBCCHYIO Q)OpMyHHpOBKy 3aKOHa M 3aIIMChIBATh €0 MATCMA

1.6

OOBSICHATh (PU3MUECKUE SIBICHUS, NPOIECChl U CBOMCTBA TEl, B TOM Wl
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATH MPUYMHHO-CIIE
oOBsicHeHue u3 1 — 2 JOrMyecKux MmaroB ¢ ONopoi Ha 1 — 2 U3yYEHHBIX C
(bU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a1a4u B 1 — 2 nelCTBUS, UCTIONb3Ysl 3aKOHBI U POpMy
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBH 3a[a4M 3allAChIBATh KPATKOE yCJI
BEJIMYMHBI B (OPMYNBI M MPOBOJAUTH PAacu€Thl, HAXOAMTH CIPABOYHBI

pelIeHus 3aa4, OLIEHUBATh PEAIMCTUYHOCTh MOJYyYEeHHON (hU3HUECKOil Bel

1.8

paciio3HaBaThb HpOGHCMLI, KOTOPBIC MOXHO PCHIUTHL IMPU TTOMOIIH (I)I/I3Id
HCCJIICAOBaHUA BBIACIIAATE MPOBEPACMOC MPCAIIOJIOKCHHUC (FI/IHOTC3y), J o
HOJIy‘-ICHHLIﬁ PpE3yJibTaT, HAXOUTH OIIMOKY B XO0J¢€ OIIbITa, A€JIaTh BBIBO/B]

1.9

MPOBOJIUTh  OMBITHI TIO HAOMIOACHUIO (PU3MUECKHX SBICHUN WU
dbopMyIUpOBaTh MPOBEPAEMBIE TTPEAMOTIOKEHHSI, COOMPATh YCTAHOBKY U3 1

3aMUChIBaTh X0/ ONbITA U (POPMYIHPOBATH BHIBOBI

1.10

BBINOJIHATh NPSMbIE M3MEPEHHUS C HCIOJIb30BAHWEM aHAJOTOBBIX U IHU(
NoKa3aHus NpUOOPOB C YUETOM 3aJaHHOI a0COITIOTHOM MOTPEITHOCTH U3MC




1.11

MPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTU OJHON (M3MUYECKON BEIHUYUHBI
NPSIMBIX HM3MEpPEHUll, y4yacTBOBaTh B IUIAHMPOBAHMM yYEOHOTO HCCIEA0
BBIMIOJHATh HU3MEPEHUs, CleAysd MpeAJIOKEHHOMY IUIaHy, (UKCUPOB
3aBHCUMOCTH (D)U3MUECKUX BEIUYMH B BHJIE IMPEAJIOKEHHBIX TaOIUIl U
pe3ysbTaTaM HCCIeI0BaHUS

1.12

IPOBOJUTh KOCBEHHBIE HM3MEpEHHs (U3UYECKUX BEJIWYHH, CIEIys Tpe
BBINOJIHEHUH HM3MEpPEHH cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY H -

BCJIIMYHHBI

1.13

coOiroaaTh npaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1ab0opaTOpHBIM

1.14

YKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB
JEMCTBUS N3YUEHHBIX MPHUOOPOB M TEXHUUECKUX YCTPOHUCTB C TIOMOIIBIO U

0 cBOMcTBaX (pM3MUECKUX SBICHUI M HEOOXOAUMBIC (PU3NIECCKUE 3aKOHBI 1

1.15

MPUBOJIUTH IPUMEPHI (HAXOJUTh HHPOPMAIUIO O MPUMEpax) MPAKTHUECKO
3HaHUU B TOBCEIHEBHON >XU3HU Il oOecriedeHuss Oe30MacHOCTU MpH
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 310POBbS M COOTIOACHUS HOP)
OKpYXKaroIlei cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaL[I/II/I B CCTH I/IHTepHeT
ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOHIUXCIA 3HAHUU U HYTGM CpaBl
BBIACIATD I/IHq)OpMaI_II/IIO, KOTOpAas ABJIACTCA HpOTHBOpe‘{HBOﬁ HITH MOXKET (

1.17

MCIIOJIb30BaTh MPU BBINOJIHEHWN YYEeOHBIX 3aJaHUil Hay4yHONONYJspH
COZIepXKaHUs, CIIPABOYHBIE MaTEPHUAIIbI, PECYpCHI CeTH MHTEpHET, BIajeTh
TEKCTa, Mpeodpa3oBaHusi MHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPY

1.18

CO31aBaTb COOCTBEHHBIC KpaTKUC IMMUCBMCHHBIC U YCTHBIC COO6IJ_IeHI/ISI ]
I/IH(i)OpMaLII/II/I (I)I/I3I/I‘-ICCKOFO COACpIKaHUA, B TOM YHUCIC HY6J'II/I‘IHO pit
pe3yjibTartax IMPOCKTOB HIIN y‘Ie6HLIX I/ICCJ'ICI[OBaHI/II\/’I, IIpu 3TOM TIpaMO
MOHSITHUUHBIN arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKIAATH BBICTYIIJICHUC ITPC3CE

1.19

IIpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenens
COOTBETCTBUU C IOCTABJIIEHHBIMHM 3aJjauaMH, CJIEIUTh 32 BBIMOJIHEHHUEM
OLICHUBAaTh COOCTBEHHBIM BKJaJ B  JESATENbHOCTb TPYIIBL,  BBbI

B3aUMOJICVICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa3oBa
OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh MMOHATHA




1.2

pas3jiniaTthb SABJICHHA 110 OIIMCAHHUIO HX XaPaKTCPHBIX CBOMCTB M Ha OCHOB
JaHHOC (bl/ISI/ILIeCKOG SIBJICHUE

1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHA B OKPYX
¢usnveckue SBICHHUS B MPUPOJE, NMPH 3TOM INEPEBOIUTH MPAKTUUYECKYIO

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUN

14

ONKCHIBATh HU3YYCHHbIC CBOWCTBA Tel U (PU3UYECKUE SBIICHUS, HUCIIOJNb3Y:
ONMCAaHUU TPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEMbIX BEJlk
(u3MUeCKUX BEJIMYMH, HAXOAUTHh (OPMYIIBI, CBS3bIBAIOLINE JAHHYIO (husy
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJI

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUCCKUE SIBICHUS U IMPOIECCHI, HUCIIO)
3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €TI0 MATEMAT!

1.6

OOBACHATH (I)I/ISI/I‘leCKI/IC IpoueCcChl 1 CBOMCTBA TCJI, B TOM YHUCIC U B K
OPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIIATL IIPUUUHHO-CICACTBCHHLIC CBA3HU,
JJOT'MYCCKUX MIaroB € IIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBa (I)I/I3I/I‘IGCKI/IX SIBJ
3aKOHOMCPHOCTH

1.7

pemars pacy€THbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (HOpMy.
BEJMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a/laydl 3allUChIBATh KpPaTKOE Y
JAHHBIX JUISL PEIIeHUs 3a/1a4u, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOTUME
pacuéThl ¥ CPaBHUBATH MOTYYCHHOE 3HAUCHHE (DU3MUECKON BEIUYUHBI C U3B

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEHIMTh MPU MOMOUIN (U3
OINMCaHHWE HCCIENO0BAHUA, BBIICIATH NPOBEPSIEMOE IPEAIOI0KEHNUE, OLCE
IIPOBEJICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIbI

1.9

MIPOBOJIUTH OTBITHI IO HAOMIOIEHUIO (PU3NYECKUX SBICHUNA MU (PU3NYECKM
IIpOBEpsEMBbIE MPEAION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO (
OTbITa M OPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HCIIOJB30BAHUEM aAHAJIOT'OBBIX HpI/I6O

BEJIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUI C YUETOM 3a/1aHHOI a0COITIOTI

1.11

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (DU3MUECKOW BETMUYMHBI
NPSIMBIX U3MEPEHU: MIIaHUPOBATH UCCIIE0OBaHUEe, COOUpaTh YCTAaHOBKY U -
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yIbTAaThl MOTYYEHHOM 3aBUCHMOC
JIEJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICOBAHMUS

1.12

IpOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCIIMYMH: IIIIaHHP(

SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEYs IPEII0KEHHON NHCTPYKIIUH, U BB

1.13

CO6J'IIO,I[8.TB IpaBHjia TCXHUKU 0e30ITaCHOCTH npu pa60Te C J'Ia60paT0pHLIM (0]

1.14

XapaKTCPU30BaTh MPHUHIIUIIEI )ICfICTBI/IfI HU3YUCHHBIX HpI/I60p0B U TECXHUHNYECCK
OIMMCAaHUusA, HCIOJb3Yysd 3HAaHUA O CBOMCTBAxX (bI/ISI/I'-IeCKI/IX SIBIICHUMN 1

3aKOHOMCPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOO
PUCYHKaM, COCTABJISTh CXEMBI SJIEKTPHUUECKUX IIEMel ¢ Mocie10BaTeIbHbIM
AJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUUECKHUX I1¢

1.16

MPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpax) MPaKTUIECKO]
3HaHUI B TOBCEIHEBHOW XHM3HM Juid oOecrieueHHst O€30MacHOCTH TpH
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOIEHUS HOPM
OKpY>Karollen cpejie

1.17

OCYILIECTBISATh MOUCK MH(MOpMaLUU (PU3NUIECKOro coepx aHus B cetu MHT
3HAHUA U MYTEM CPAaBHEHUS JOMOJHUTENIbHBIX MCTOYHUKOB BBIJICISTH HH
MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCIOJb30BAaTh TPU BBHIMOJIHEHUN YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISPH
CoJlepKaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu VHTepHET; BlIaaeTh
TEKCTa, MpeoOpa3oBaHus HHPOPMAIUH U3 OJHON 3HAKOBON CHCTEMBI B JIPYT

1.19

cOo31aBaThb COOCTBEHHbIE ITHNCHMEHHBIE U KpaTKUC YCTHBIC COO6H.I€HI/IH
HCCKOJBbKHMX HMCTOYHHKOB (1)I/I3I/I‘IGCKOFO COACpIKaHus, B TOM 4YHUCIIC HY6J'II/I’
HpOGKTHOfI U1 HCCHGHOB&T@HLCKOﬁ ACATCIIbHOCTH, IIPU O3TOM TIPaAMOT
MOHSATUHHBINA arrapar Kypca (I)I/ISI/IKI/I, COITPOBOKAATH BBICTYIIJICHUC ITPE3CHT

1.20

IIpHU BBIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB U HCCIIeOBaHU M (1)1/1314%01(1/1)( IIpOoneCt
B I'pylmec B COOTBCTCTBHU C ITOCTABJICHHBIMU 3adad4aMH, CICAUTH 34 BBII
KOPPECKTHUPOBATH €TI0, aJICKBATHO OLICHHUBATH COOCTBEHHBIHM BKJIaJ B OCSATC.
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MPOsABJISAA TOTOBHOCTD pa3pCliaTh KOHC

9 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30!

pe3yJbTara OCHOBHOTI'0 00111er0 00pa30BaHUsA
11 UCIIOJIb30BaTh U3YUEHHBIC TOHITH
1.2 pas3inyaThb ABJICHUA IO OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOI
' JaHHOE (PU3YECKOE SBJICHUE
pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (PU3UYECKUX SIBICHUU B OKpPY
1.3 dbusnueckue sBIEHUS B MPHUPOJE, MPH ITOM MEPEBOAUTH MPAKTUUYECKYIO
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUZUUECKUX SBICHUN
OIMHUCBIBATh U3YYCHHBIC CBOMCTBA TEl U CI)I/ISI/I'-IGCKI/IG SIBJICHUS, HUCIIOJIB3)
1.4 OMMHMCAaHUW IIPaBUJIBHO TPAaKTOBATb (1)1/I3H'—I€CKI/II>1 CMBICJI HCIIOJB3YEMI

(S9107050%0005) Q)HSI/ILIeCKI/IX BEJINYNH, HAXOOAUTH (1)OpMy.]'II)I, CBA3BIBAIOIIMEC J1al

JPYTMMH BETUYMHAMU, CTPOUTH IPapUKU U3yUYE€HHBIX 3aBUCUMOCTEH (pu3]




1.5

XapaKTEpHU30BaTh CBOMCTBaA TECII, (bHBH‘ICCKI/Ie SABJICHUS U IIPOLECChI, UCIIC
9TOM JaBaThb CJIOBCCHYIO (bOpMYJ'II/IpOBKy 3aKOHAa U 3aIIMChIBATh €0 MaTcMm

1.6

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOWCTBA Tel, B TOM YHCJIE U B K
OPHUEHTUPOBAHHOI'O XapaKTEPA: BBIABIIATH IPUUYUHHO-CIIEICTBEHHBIE CBS:
3 JOrMYeCKHX IIaroB ¢ MOMOIIBIO 2 — 3 U3Y4YEeHHBIX CBOMCTBA (hU3NYECKH

HJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (Omuparomuecs Ha cucremy u3 2 — 3 ypa
dbopMyIibl, cBA3BIBAIOIIME (U3NYECKUE BEIWYMHBI: HA OCHOBE AHAJIM3:
KpaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHbIE,
HEOOXOUMBIE IS PEIICHHUs, TPOBOAUTH PACUEThl U OLICHUBATh PEAIUCTH
bu3nYECcKOil BETUYMHBI

1.8

pacno3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPH MOMOUIM (U
OIMCAaHUE MCCIENOBAHM, BBIICIATH IPOBEPSIEMOE IPEATIONIOKEHHE, OLIE
IIPOBEJICHNSI UCCIIEIOBAHMsL, AEIaTh BBIBOJBI, HHTEPIIPETUPOBATH PE3YIIbTAT

1.9

IIpOBOAWUTL OIIBITBI IIO0 Ha6J'IIO,I[CHI/II-O (bPISI/I‘IeCKI/IX SIBJICHUM WU
CaMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY U3 HU30BITOYHOI'O Ha60pa 060py2[0]
€ro pe3yJibTaThl, q)OpMy.HI/IpOBaTB BBIBObI

1.10

IPOBOAUTH NPH HEOOXOIMMOCTH CEPUIO0 MPSMBIX U3MEPEHUH, OTIpeIeIIsis
BeMYMHBI ((POKYCHOE pacCTOsHUE COOMparollei JIMH3bI), 000CHOBBIBA
(M3MepHTETHHOTO NMprdopa)

1.11

MMPOBOAWUTH UCCIICAOBAHUC 3aBHCHUMOCTEH (1)H31/I‘-I€CKI/IX BCJIIMYHH C MCIIOJIE
IJIAaHUPOBATh HUCCJICAOBAHUC, CaMOCTOATCIBHO CO6I/IpaTI) YCTAaHOBK
HOJ'IyLIeHHOI\/JI 3aBUCHUMOCTH q)nanecxnx BCJIIMYHMH B BHC Ta6J'II/IIlI/I T

pe3yJibTaTaM MCCIeI0BaHUs

1.12

NpoBOAUTL KOCBCHHBIC H3MCEPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYWH: IUIAHU]
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE U3MCPCHUSA, CICAYA
BBIUUCIIATH 3HAYCHHUC BCIWYHUHBI W aHAJIU3UPOBATH IOJYUYCHHBIC PC3
IMOTrPpCITHOCTHU I/I3MepeHI/II>'I

1.13

coOirofaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBI!

1.14

pa3jindyaTb OCHOBHBLIC NPHU3HAKU HW3YUYCHHBIX (I)I/ISI/I‘-ICCKI/IX MoZgeJIe: Ma
TBépI[O@ TECIIO, TOYEYHBIM MCTOUYHUK CBCTA, JIYy4, TOHKAA JIMH3a, TIAHCTA[
MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX NMPUOOPOB M TEXHUY
UX OINHUCAHMs, WCIONIb3yd 3HAHHUS O CBOMCTBAX (U3NYECKUX SIBICHUMN

3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU H3YYCHHBIX TEXHHUYECK]
IpruOOPOB M TEXHOJOTMYECKHX IPOLECCOB NPU PEHIEHHH ydeOHO-TIpa




CXEMBbI JIJIsl TOCTPOEHUSI U300paKeHHI B IJIOCKOM 3epKajie U COOMparole!

1.17

OPUBOANUTH TPHUMEPHl (HAXOAWTh HWH(POpPMAIMIO O TpUMepax) i
¢u3nUecKux 3HAHUI B TOBCEIHEBHOW >KU3HU Ui oOecredyeHus: Oe3
npubopaMu H  TEXHHYECKUMH yCTPOMCTBaMH, COXPaHEHHS 370D
HKOJIOTMYECKOT0 IIOBE/ICHHSI B OKPYKaloIel cpefie

1.18

OCYIIECTBIISITh MOUCK HHGpOpMaluu (U3NYECKOTO COJEPKAHUS B CET
dbopMynupys TOMCKOBBIH 3ampoc, HAXOIAUTh MYTU OINpeAeTeCHUI
nH(pOpMalK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOMOJIHUTEIbHBIX UCTOUE

1.19

UCTOJIb30BaTh NpPU BBHIMOJHEHUH YYEOHBIX 33/JaHUI HAY4YHO-TIOMYJSAPE
COZIepKaHus, CIIPAaBOYHbIC MaTEpHUaIIbl, PECYPCHI ceTH MHTEpHET; BIaieTk
TeKCTa, MpeodpazoBaHusi HPOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIp

1.20

CO31aBaThb CcOOCTBEHHBIE IMHCHMEHHBIE U YCTHBIC COO6IJ.[CHI/IH Ha OCHOB!
HCTOYHHUKOB (bHSH‘leCKOFO COACpIKaHus, HY6J'II/ILIHO MpCACTaBIATb
HCCIICIOBATEIIHCKOM ACATCIIbHOCTHU, IIpH 3TOM TI'PaMOTHO HCIIOJIb30B
afrmapar H3y4aeMoro paszaeiia (1)I/ISI/IKI/I U COIPOBOXKAATH BBICTYILJIC]
0COOEHHOCTEN ayAuTOpUN CBEPCTHUKOB

1.21

IIpHu BbIIIOJIHCHUHA y‘I66HLIX IIPOCKTOB H HCCIICOBaHU M (1)I/ISI/I‘IGCI<
0053aHHOCTH B rpymnme B COOTBETCTBUU C IMOCTABJIICHHBIMHA 3a/la4aMHU, CJ
JEHUCTBUH U KOPpPCKTUPOBATL €0, aICKBATHO OLCHUBATH COOCTBEHHBIH )
BBICTPANBATb KOMMYHHUKATUBHOC B3aHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTE




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COeP:KAHUSA
pasaena 3J1eMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

11 ®usuka — Hayka o mnpupoge. fAsnenus npupozasl. dusnyecku
TEIJIOBBIC, SJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC
duznyeckne BeNUYUHBL. M3mepeHue GU3MUYECKUX BEIUYHH

1.2 [TorpemHocts U3MepeHuit. MexayHapoaHasi cucTeMa eIMHULL
EcrecTBeHHOHAaY4HBIII METOJ TO3HAHHS: HAOIIOACHUE, IOCTa

1.3 BBIJIBUKEHUE THUIOTE3, HKCIIEPUMEHT IO MPOBEPKE THUIIOTE3, (

1 SIBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C TTOMOIIBIO MOIeIIeH
[TpakTuueckue paboThI:
H#HH##Par###l13mepeHne pacCTOSHUM.

15 ###HPar#t#13mepenne o0bEMa KUIKOCTH U TBEPIOTO TeNa.
#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
H#HH#HPar###113Mepernre TemmepaTypbl IpU MOMOIIM KHJIKOCTHO
TEMIIepaTypbl

I[TEPBOHAYAJIBHBIE CBEJAEHM A O CTPOEHUUM BEHLIECTBA

91 ###HPar##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mep
JVICKPETHOE CTPOCHHE BELIECTBA

29 #H##Par### J|sr>xenne yactuil BemectBa. CBsI3b CKOPOCTH JIBUYKEH
bpoyHnoBckoe nBuxenue, mupdysus

2.3 B3auMozeiicTBre yacTHIl BEHIECTBA: TPUTSKEHUE U OTTATKUBAHHU!

2 ###Par### ArperaTtHple COCTOSIHUSI BEIECTBA: CTPOCHHE Ta30l

24 (kpucTayuIMyecKux) Tesl. B3auMocBs3b MEXIy CBOIMCTBaAMH Belll
COCTOSIHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[TpakTiueckue paboThI:

26 #H##Par###0Onenka quaMeTpa aToMa METOZ0M PSZIOB (C UCTIOB30ER

#H##Par###OnbpIThI IO HAOIIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30]
#AH#Par###OnbIThl 10 OOHAPYKEHUIO AEHCTBUSI CHUIT MOJIEKYJISIPHO




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe IBUKeHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE JIBHX
32 ###Par###Cxopoctb. CpenHsisi CKOPOCTh IPH HEPABHOMEPHOM
' BPEMEHH JIBHIKEHUS
33 SIBnenue nuepuuu. 3aKoH uHepuuu. B3aumosenicTBue Ten Kak np
' JBIKEHHS Tell. Macca Kak Mepa HHEpTHOCTH Tella
3.4 #H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTA C KOJIHAYEC
' 00bEMa BEIeCTBa
3.5 CuJa Kak XapaKTEepUCTHKA B3aMMOICHCTBHS TEI
3.6 Cuna ynpyrocty u 3akoH ['yka. 3MepeHue CriTbl ¢ TOMOIIBIO JIH]
3.7 ###HPar#Ht#IBnenne taroreHus u cuia Tsoxkectd. Cuiia TSDKECTH
' tena. HeBecomocTp
3.8 Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHHUe Mokos. Tpenue B np
3.9 ###Par##Cnoxenue cuil, HalIpaBJICHHBIX IO OHOI mpsiMoil. Pas
[IpakTuyeckune paboOTHI:
OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS  (IIApHK
ANEKTPUYECKOTO aBTOMOOWIIA U Tak gaiee). OmnpeneneHue cpe
3.10 Opycka WIM IIapuKa MO HAKJIOHHOW miockoctu. Omnpenenenue
ONBITH, JEMOHCTPUPYIONIME 3aBHCHMOCTH PACTSOKEHHS (1€
MPHIOKEHHOU CHITBI. OTBITHI, JEMOHCTPHUPYIOIIHAE 3aBUCHMOCTb C
Beca TeJla M XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH
311 dusnueckue SBICHUS B MIPUPOAE: MPUMEPHI ABIKEHHS C Pa3IUYH]
' HEXUBOU MIPUPOJE, IEHCTBHE CUIIBbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, OIIITUITHUKI

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 JaBnenue TBEporo tena. CrnocoObl yMEHbLICHUS U YBEIUUEHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS Ta3a 0T 00bEMa, TeMIIepa’
43 [lepenaua paBneHuss TBEPABIMU TeJIaMH, >KUIKOCTIMH U
' [THeBMaTHYECKIE MAalTUHBI
44 3aBUCHUMOCTh  JaBJIGHUS JKUJAKOCTH OT TiyOuHbl. ['uag
' Coob6maromuecs cocyasl. [ mapaBmnyeckne MeXaHu3Mbl
Atmocdepa 3emnn u armocepHoe npapnenue. IlpuumHBI C
4.5 obonouku 3emiu. OnbIT Toppuuery. 3aBUCUMOCTh aTMOC(EpPHO
YPOBHEM MOPSI
4.6 W3mepenne armocdepHoro aasneHus. [lpubopsl 11t usmMepeHus &
4.7 JleficTBHE KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BBIT




cuia. 3akoH Apxumezaa

4.8

ITnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrp)
tena. OnpeneneHue BBITAJIKUBAIOMICH CHIIbI, JIEUCTBYIOIIEH
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJKHBAIOMIEH CHIIBI,
XKHUIKOCTH, OT Macchl Tena. OIMBIThI, JEMOHCTPHUPYIOIINE 3aBI
CHJIBI, ICUCTBYIOIIECH Ha TEJIO B JKUJKOCTH, OT 00BbEMA MOTPYKEH
M OT IUIOTHOCTH >XKUAKOCTH. KOHCTpyHpoBaHHME apeoMmeTpa WiIu
ompezeneHue e€ rpy30noIbLEMHOCTH

4.10

®dwusndecKkue SBICHUS B TMPUPOJIE: BIUSHUE aTMOC(HEpPHOro J1aBJ
IJIaBaHUE PhIO

411

TexHuueckue  yYCTpoOHCTBa:  cooOuarommecs  COCYAbl, Y
THJIPaBIMYECKUN TIpecc, MAaHOMETp, OapoOMETp, BBICOTOMED, MOPIIT

PABOTA, MOITHOCTD, SOHEPI'M A

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
5.3 [TpocTbie MeXaHU3MBI: pbIvar, OJIOK, HAKJIIOHHAsS TIOCKOCTh. [Ipas
5.4 [TpumeHeHue mpaBuiia paBHOBECHS pbldyara K OJI0Ky
55 «3010T0€ TPaBUIIO» MeXaHUKU. KoappuireHT nonesHoro neict
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
5.8 [Tonnas MmexaHuueckas YHEprus. 3aKOH U3MEHEHHS U COXPaHEHUS
[IpakTuueckue pabOTHI:
59 #H##Par###Onpenenenue paboThl CHIBI TPEHHUS TPU PABHOME
' TOPU30HTAJIBHOM IOBEPXHOCTH. VcciiemoBaHne yYCIOBHM PaBHO
KII/I HakIOHHOM MIOCKOCTH. M3yueHne 3aKkoHa COXpaHEHUST MEXa
5.10 du3nueckue sIBJICHUS B IPUPOJIE: PhIYar B TEJI€ YEIOBEKa
511 TexHudeckne yCTpPOWCTBA: pblYar, MOJIBM)KHBIA M HENOJBH
' IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA




pasiena 3JIeMEeHTAa
TEIIIOBBIE ABJIEHUA
OCHOBHBIE MOJIOXKEHUS MOJIEKYJIAPHO-KHHETUYECKONH TEOPUH CT
6.1 pasmepsl MOJIEKY. OnbITHI, HOJTBEPKIAIOIINE
MOJIEKYJISIPHOKMHETHYECKOI TeOpUH
6.2 Mogenu TBEPIOTro, KUAKOIO U razo00pa3HOro COCTOSHUI Bell
' amopHbIe Tena
6.3 OObsicHEeHHE CBOMCTB Ta30B, KHIKOCTEH M TBEPABIX TeJ
' MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.4 CMauMBaHue U KalWUIIPHBIC SBICHUS
6.5 TeruioBOE pacIipeHne U CKaThue
6.6 Temneparypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOT'O 1B
6.7 Buytpennss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH 3
' COBEpILIEHHE PAOOTHI
6.8 Bunp! Teronepeaayun: TeIONPOBOJHOCTb, KOHBEKIIHS, H3Ty4et
6.9 KonuuecTBo TeminoTel. Y aenpHas TEMI0EMKOCTb BELIECTBA
6.10 TennooOMeH U TEMI0BOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO 0a
6 6.11 [InaBiieHnE U OTBEPAECBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y JIEIIb]
6.12 [Tapoobpa3zoBanue U  KoHaeHcanus. Mcmapenue. Kurmer
' napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTM(
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
6.15 [Tpuniunsl  pabotel  TerumoBelx asurateneil KIIJ[ Terutosc
' JIBUTATEIIN U 3aIlUTa OKPYKAIOLIEH Cpebl
6.16 3aKOH COXpaHEeHHMsI U MIPEBPALICHHS SHEPTUN B TEIUIOBBIX MPOIIE
[TpakTuyeckue paboTHI:
HHHPar###OnbITHI 10 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPH
HHH#Par###ONBITHI 110 BHIPAILIMBAHUIO KPHCTAIJIOB MOBAPEHHOM C
HHHPar###OnbIThl 10 HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta
6.17 Tel.
###HPar##OnpeneneHue naBaeHus Bo3ayXa B OaJIJIOHE MIMPHUIIA.
HAHPar###OnbITEI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh J1aBIICHUS
HarpeBaHus WINA OXJIaKICHUS.
###Par###11poBepka runoTe3sl JMHEHHOM 3aBUCUMOCTU JJIN!




TEPMOMETPHUYECKOM TPyOKe OT TeMITepaTyphl.
###Par###HaOmonenue W3MEHEHUs  BHYTPEHHEH  DHEpru
TeIUIoNepe1ad U padoThl BHEIIHUX CHIL.
###Par###lccnenoBanue SBJICHHUS TEIJIOOOMEHA IMPU CMEIIUB
BOJIBI.

#H#Par###0OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYSHHOTO
HArpeThiM METATUYCCKUM IIHJIUHIPOM.
#H#Par###OnpenencHue yaenbHON TEINTIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpoiecca UCIIapeHus.
###Par#H#OnpeneneHue OTHOCUTEIBHON BIQKHOCTH BO3TyXa.

###Par#Ht#OnpeneneHue yaenbHOM TEIIOTHI IIABICHUS JIbA.

duznyeckue SBICHUS B nprupoac: MOBEPXHOCTHOC HATAKCHUC

6.18 MpUpoJie, KpUCTaUIbl B mpupoje, uznydeHue CoiHIa, 3amep
Opu3br; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHeTa.
TexHUYecKkue  YCTPOWCTBA:  KAMWUIAPBI, TMPUMEPBI  HCT
6.19 JKUJIKOCTHBI TEPMOMETp, JATYMK TEMIIEPATyphl, TEPMOC, CI

TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYTpE

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpu3zanus Ten. J[Ba poaa 3eKTpUUYECKUX 3apsiioB

2 BzaumopeiictBue 3apsbkeHHbIX Tesl. 3akoH KyroHa (3aBHCHMC
' 3apsHKEHHBIX TeJ OT BEJMYMHBI 3apSAA0B U PACCTOSHUS MEXKITY TEl:

23 Onektpuueckoe mnoje. HanpsEHHOCTh AIEKTPUYECKOro OIS
' AIIEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

24 Hocutenu »aekTpuyeckux 3apsiioB. DJIEMEHTapHBIA AIIEKTP!
' aToma. [IpoBOTHUKY M TUAIEKTPUKU

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 ONEeKTpUYEeCKU TOK. YCJOBUS CYIIECTBOBAHHS DIIEKTPUY
' MOCTOSIHHOTO TOKa

27 JleiicTBUS AIEKTPUYECKOTO TOKa (TETIOBOE, XUMHUYECKOE, MarHI
' B )KHJIKOCTSIX W Ta3ax

7.8 OnexTpuyeckas 1enb. Cuia Toka. DNeKTPHUUECKoe HaNpsHKeHUe

7.9 ConpoTuBieHNE NPOBOAHUKA. Y JEIBHOE COIPOTUBIICHNE BEILEC

7.10 3akon OMa 1J1s yyacTKa Lenu

7.11 [TocnenoBarenpHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB




7.12

PaboTa 1 MOIITHOCTH 2JIEKTpUUYECKOTO TOKA. 3akoH Jlxoyis — Jle

7.13

ONeKTpUYecKue LEeNu M NOTPEOUTENH 3JIEKTPUUYECKON DHE

3aMbIKaHUEC

7.14

ITocTossHHBIC MarHHUTHI. B3aHMOﬂeﬁCTBHe MOCTOAHHBIX MAarHHTO]

7.15

MaruutHoe nojie. MarHuTHOE I10JI€ 3EMIIA U €r0 3HAUYEHUE UIA

7.16

OnbIT OpcTeaa. MarHuTHOE MOJe ANEKTPUUECKOro Toka. [Ipum

TCXHUKE

7.17

I[eﬁCTBHe MAarauMTHOTO IIOJIAA HAa IPOBOJHUK C TOKOM. BJ'ICKTpOI[E

Hcnonp3oBanue BJICKTI)O,HBI/IFaTeHeﬁ B TCXHHYCCKHX YCTpOﬁCTBa

7.18

Onpitel @apanes. SABneHue 3eKTpoMarHuTHON HAYKIUU. [Ipar

7.19

Onextporenepatop. CrnocoObl MOMY4YeHHs] SJIEKTPUUECKOM SHE

BO300HOBIISIEMBIX HCTOYHHUKAX QHCPI'un

7.20

[TpakTuyeckune paboOTHI:

OnpIThI 1O HAOJIOEHUIO 3JIEKTPU3ALUU TeJl MHAYKLUUEH U IIPH C
HccenenoBanue nefcTBUS MIEKTPUYECKOTO T10JI HAa IIPOBOIHUKHU
CoOopka u mpoBepka padOThl AMEKTPUUECKOM IETTH MOCTOSHHOTO
W3mepeHue u peryJmpoBaHHue CUIIbI TOKA.

W3mepeHnue u perynpoBaHHe HalPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, MAYIIETO 4YEpe3 pe
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUUYECKOTO COIT
€ro JJIMHBI, TUIOIIAIU MONEPEYHOr0 CEYEHHs U MaTepuara.
IIpoBepka mpaBwiIa CIOKEHHs HAINpPSOHKEHUH NPHU IOCIIEI0BAl
pesuctopoB. IIpoBepka mnpaBuia uis CHJIBI TOKa MpU 1
pesuctopoB. OmnpeneneHue padOTHI JJIEKTPUUECKOTO TOKa,
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKa, BBIIENIAEMOI H
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKYy, OT HaIlpsix
KIIJl narpeBarens. MccienoBaHne MarHUTHOTO B3aMMOJICHCTE
W3ydyeHre MarHUTHOTO MOJSI IOCTOSTHHBIX MarHUTOB MPH UX O
UccnenoBanue nEeUCTBHS SJIEKTPUYECKONO TOKAa HA MarH
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBUS KaTyI
CHJIBI TOKa M HampaBJEHUs TOKa B Karymike. M3ydeHue naeiic
MIPOBOAHMK ¢ TOKOM. KoHCTpyupoBaHue u u3yueHue paboThl 3J1e
KII[{ »nektponBurarebHOM  yCTaHOBKH. ONBITBI MO

BHGKTPOMaFHHTHOﬁ HHAYKOHUU: HMCCICI0OBAHUC H3MCHCHUH
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MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0a30BoOro Y1
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ Ha 0C

[Tonumanue ponu (GU3NKK B HayYHOW KapTHHE MHpPA; C(HOPMHUPOBAHHO
3aKOHOMEPHOM CBS3M M I103HABAEMOCTH SIBICHMM MPUPOIBI, O PpOJIK
cucTteMooOpa3yromed pojau (U3NKU B Pa3BUTUU E€CTECTBEHHBIX HAYK
3BOJIIOLIMM (PU3UYECKUX 3HAHUN U UX POJIM B IIEIOCTHON €CTECTBEHHOHA
POCCHICKHX U 3apyOeKHBIX yIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICH:

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJIE), O JABMIKEHUHU KaK CIIOCO0
ATOMHO-MOJICKYJISIPHOW TEOPHHM CTPOCHHUS BEIIEeCTBa, O (hU3UYECKOM

(MEXaHMYECKUX, TEIJIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YM
ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTP]
SBJICHHUE; YMECHUE PACIO3HABATDH IMPOSBICHUE W3YUYECHHBIX (H3UUECKUX S

BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnanenne ocHOBaMU MOHSITHIHOTO arrapara 1 CUMBOJIMYCCKOTO S3bIKc
IJId peIICHUA y‘le6HHX 3ala4; YMCHHC XapaKTCpHU30BaATb CBOMCTBA
IIPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIe 1 OMIITNPHUICCKUC 3aKOHBI

VYMenne onuchIBaTh HN3YUYCHHBIC CBOICTBA TEI H (1)I/ISI/ILI€CKI/I€ SIBJIK

BCJINYHHBI

Brnagenne ocHOBaMU METOJIOB HAy4YHOTO MO3HAHUS C YYETOM COOIIOIEH
HaOmoieHrne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSITENILHO COOMPaTh AKCIIEPUMEHTATBHYIO YCTAHOBKY U3
M0 UHCTPYKIIMH, OTIMCHIBATh XOJ OMBITA U 3aIHCHIBATH €T0 Pe3yNbTaThI, ¢
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (QUZUUECKUX BEIUYUH: YN
CaMOCTOSITENTLHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HWHCT
BEJTMYMHBI U aHAIM3UPOBATh MOTYyYEHHBIE PE3YIbTATHI C YIETOM 3a]1aH}
HU3MEPECHU;

MPOBEJICHUE  HECIOXKHBIX  IKCIEPUMEHTATbHBIX  HCCIEIOBAHUNL;
OKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOAWTH UCCIEOBAHHE TIO
MOJIy4E€HHBIE 3aBUCUMOCTH (PU3NYECKHUX BEJIMYUH B BHJIE TAOMUI[ U Tpady
JIeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHMUS

[Tonnmanue xapakTepHBIX CBOMCTB (PU3MYECKUX Mojeieil (MaTepuaibH

TEJI0, MOJIEIH CTPOEHHUS Ta30B, KUJIKOCTEH W TBEPIBIX T, IJIaHETapE




MOJI€TIb ATOMHOTO sI/Ipa) U YMEHUE IPUMEHSTDb UX JUJISl OObSICHEHUS (PU3U*

YMmenue oOBSCHATH (PU3MUYECKHE MPOLECCHl M CBOWCTBA TeN, B TOM Yl
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YAaCTHOCTH, BBIABIATH MU
CTPOUTH OOBSACHEHHE C OMOPOM Ha M3yYCHHBIE CBOWCTBA (PU3UUECKUX
3aKOHOMEPHOCTU U MOJIEIIH

YMeHne pemiaTh pacuéTHple 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHI), HUC
CBsI3bIBatOLME (PU3MYECKHE BEIMYUHBI, B YACTHOCTHU, 3alHCHIBATh KpATI
HEJOCTaIOUINe JIaHHbIe, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
CIpaBOYHbIC JAHHBIC, MPOBOJIUTH PACYETHl U OIICHUBATH PEATHUCTUYI
(bu3MUecKoil BEIIMYUHBI, YMEHHE OMPEIENATh Pa3MEPHOCTh (U3UYECKO]
pELICHUH 3a/1a4uu

YMeHHe XapaKTepu3oBaThb IPUHIUIBI JEUCTBUS TEXHUYECKUX YCTPO
npuOOPOB, W MPOMBIIIICHHBIX TEXHOJIOTUYECKUX TPOILECCOB MO MX OF

CBOMCTBaxX (PM3MUYECKUX SIBJICHUW U HEOOXOAUMBIE PU3NICCKUE 3aKOHOME

10

YMeHHe HCIONL30BaTh 3HAHUS O (i)I/I3I/I‘IeCKI/IX SIBJICHHAX B IIOBCCIHCE
0e30macHOCTH IIpH O6paIJ_[CHI/II/I ¢ OBITOBBIMU an6opaMH 1 TCXHUYCCKU]
300pOBbA H CO6J'IIOI[€HI/IH HOPpM O3KOJIOTHYCCKOI'0 IIOBCACHHA B OKp
HeO6XOI[I/IMOCTI/I IMPUMCHCHUA JOCTHXKCHUM (bHSI/IKI/I n TCXHO.
IIpUPOOOIIO0JIB30BAHU A

11

OnbIT moOMCKa, MpeoOpa3oBaHUs M MpPEACTaBIECHUS HHGpOpMaLUU

HCIOJIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI; yMe
MOJTy4YeHHOM MH(pOpMalM¥ Ha OCHOBE MMEIOUIMXCS 3HAHUN M JIOMOJIHM
UCIOJb30BAaTh MPU BBHIMOJIHEHUM YYEOHBIX 3a/laHUIl Hay4yHO-TOIMYJISPE
COJIep)KaHusl, CIPaBOYHBIE MaTepuaibl, pecypcbl ceTu MHTepHeT; BI
npeoOpa3oBaHusl HHPOPMAIIUN U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
MUCHMEHHBIE U YCTHbIE COOOLIEHHSI HA OCHOBE MH(OPMAIIUU U3 HECKOJIBK




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 I1O ®PU3UKE
Koxa IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKUE ABJIEHM A
11 Mexanunueckoe aBmxeHue. MarepuanbHas Touka. CucteMma orcuéra. OTHOCUTEIBHOCTD JIF
12 PaBHomepHOe u HepaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTh. Dopmyna [ist BBIYUCICHE
PaBHOMepHOE NpsIMONIMHEHHOE JABMXKEHHE. 3aBUCHUMOCTH KOOPJIUHATHI Tela OT BpPEM
MNPSIMOJTMHENHOTO JBU>KEHUS:
1.3 x(t)=x,+vt
I'padyku 3aBUCHUMOCTH OT BpPEMEHH JJIsI IMPOCKIUH CKOPOCTH, MPOSKIIMH TIEPEMEIII
PaBHOMEPHOM IPSMOJIMHEUHOM JIBUKEHUH
3aBUCHUMOCTDH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHEITHO]
£
Sef)=vp, #l+a* 3
@opmynbl UISI NPOEKUMU IEPEMEIICHUSA, NPOCKLIMH CKOPOCTH U IPOEKLMUHU YCKOf
MPSMOJIMHEMHOM JBUKECHUU:
— r;
14 s.(D=vy, t+a, 7
U.\'(’r) =Upy T4, -1,
a.(f) =canst,
vy, — v, =2a.s,
['paduku 3aBUCHMOCTH OT BpPEMEHU ISl TPOEKIIUU YCKOPEHUs, MPOEKIIMH CKOPOC
KOOPAMHATHI TP PABHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUH
CBoOonHoe manenue. @opmyIbl, ONMUCHIBAIOIINE CBOOOJHOE MaJieHHWE Tella MO BEPTUKA
15 BBEpPX OTHOCHUTEIILHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUMOCTH OT BPEMEHHU IS TIf
CKOPOCTH ¥ KOOPJIMHATHI IPU CBOOOTHOM TMAJCHUU TENa MO0 BEPTUKATU
CKOpOCTh PaBHOMEPHOTO JIBMKEHHS TEJa MO OKPYKHOCTH. HampaBiieHre ckopocTH.
®dopmyrna 7151 BEIYUCICHHS CKOPOCTH Yepe3 painyc OKPYKHOCTH H TIEPUO OOpaICHHUS :
_1mR

LleHTpocTpemMuTeNnbHOE ycKOpeHHe. HampaBieHue IEHTPOCTPEMHUTENBEHOTO YCKOPEHHS
YCKOPEHHUSL:




=R
®dopmyia, CBSI3bIBarOIIAsl IEPUOJ M YACTOTY OOpaICHUS:
1
1.' = —
T

Macca. IInotHocts BemecTa. @opmyia 1 BBIYUCICHUS IUIOTHOCTH:

p- =
17 v
1.8 Cuna — BekTopHas pusnueckas BenuurHa. ClokeHue Cui
19 SIBnenne unepiuu. [lepsoiii 3akoH HetoToHA
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaB/IeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJO
Bsaumogeiictsue Ten. Tpetuit 3akod HproTrona:
}:_.."\ = _}:_.'
21 1—=2
1.11
Tpenue nokos v TpeHue CKoabxkeHuss. PopMyiia 71 BBIYMCICHUS MOLYJISL CHIIbI TPEHHUS CE
FIP =u-N
1.12
Hedopmarus tena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yrnpyroi aedopmaruu (3al
F=k-Al
1.13
BcemupHoe TsArotenue. 3akOH BCEMUPHOTO TATOTEHUS:
my - M,
f—'_ _ G - '—_‘—
1.14 R”

Cuna TSHKeCTH. YCKOPCHHG CBO6OI[HOF0 naacHus.

dopmyna ajsi BEIYUCICHUS CUJIBI TSHKECTH BOJHM3H MOBepXHOCTH 3emun: F = mg.




HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKasl CKOPOCTD. HeBecomocts u Iepe

1.15

WNmnynbe Tena — BeKTopHast prusnueckasi BeIMUMHA.

p=mo

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanundeckas padora. @opMyina JjIs1 BEIYUCICHUS paOOThI CHUIIBI:
A=Fscoscx
Mexanunueckas MOITHOCTD:

A
I

N=

1.18

Kunernueckas u MNOTCHIHMAJIbHAs SHCPIrus. CDOpMYJIa JUIA BBIYUCIICHUA KUHETHICCKOMN OHC]

.
i
E E=
2
Teopema o kuHeTHueckou s3Heprun. dopmya A BHIYUCICHUS TOTEHIIMAIbHOW SHEPTHH
Haxg 3eMIIEH:

E,= mgh

1.19

MexaHnueckast SJHeprusi:

E=EJ,—{.+EP

3aK0H COXpaHEHHS MEXaHUYeCKOW YHeprun. Dopmyiia Jijis 3aKOHA COXPAHECHUS MEXaHHIE
cun Tpenus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CHJIBI TPEHHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TPABIIIO» MEXAHHUKHU.
Prruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS phluara:

M{ —ME +...=0

[ToaBuxHBIN 1 HeTTOABKHBIN O0510KU. KITJ] mpocThix MexaHW3MOB,




n= Anonesnas
Aaa'q::aqmaﬂ

JlaBnenue TBEPAOTO TENA.
®dopmyra i1 BEIYMCIICHHS TaBJICHHs TBEPIOTO Tea:

p= F
5
121 JlaBnenue raza. ATMocdepHoe JaBieHue.
' ['unpocraTyeckoe AaBlieHUEe BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=Pgh+ Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. Qopmyna AJig ONpPENETICHUS BBITAIKUBAIOLIEH CHIIbI, J1EHCTBYIOI
KUJKOCTb WIJIH Ta3:
1.23 E. =peV
Arm. T PE
VYcnoBue miaBanus tena. [lnaBanue cyJ10B M BO3yXOTUIaBaHUE
Mexannueckue koneOaHus. AMIUIUTYA, IEpUoA M yacTota Koinebanuil. dopmyra, CBs
KoJIeOaHui:
1.24
v = 1
T
1.25 Marematuueckuii ¥ pyXKUHHBIA MasiTHUKU. [IpeBpalienne sHepruu npu KojieOaTeIbHOM
1.26 3aryxatomue Konebanusi. BoiHy)1eHHbIe KoJieOanus. Pe3oHaHc
Mexannueckue BoJHBI. [IpooapHbIE U TOTIEpedHbIe BOTHBIL. J[JIMHA BOJTHBI U CKOPOCTH Pal
1.27 h=v-T
1.28 3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HAa IpaHMIle ABYX cpen. U
IIpakxmuueckue pabomoi
W3mepenne cpemnHed TIIIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBI, KECTKOCTH TMPYk
CKOJIBXKEHUST; paOOTHI CHIIBI TPEHHSI, CHJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBIKCHHS OpY
1.29 YCKOpeHHUs OpycCka TpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOThI W TEPHOJIa

MasTHHKA; YaCTOTHl U MeproAa KoieOaHui MpyKUHHOTO MasSTHHKA; MOMEHTA CHJIbI, JIeH
CHJIBI YIIPYTOCTH TP MOABEME TPy3a C TOMOIIBIO HETIOABMIKHOTO 0J10Ka; pabOThI CHIIBI Y
[MOMOIIIBIO TTOBMKHOTO OJI0KA.

HccnenoBanue 3aBUCHUMOCTH apXHMEIOBOM CHIIBI OT 00BbEMa MOTPYXKEHHON YACTH Tell




HE3aBHCHMOCTH BBITAJIKHUBAIOLIEH CHIIBI OT MAcChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJI
pOJIa TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHH Aedopmarim
OT yIVIa HAaKJIOHA HaIpaBIAONIEH; mepuoja (4acToThl) KOJeOaHWNH HUTSHOTO MAasiTHU
Kojie0aHui MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI; HCCIEIOE
Kosie0aHui HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHS phluara

Dusuueckue AG1EHUS 8 npupode.‘ NpUMEPLI ABMIKCHUA C PA3JIMYHBIMU CKOPOCTSIMHU B

I[CﬁCTBPIG CHJIbI TPCHHUA B MPUPOAC U TCXHUKC, ITPUTIUBLI U OTJIMBBI, IBUKCHUC IIJIAHCT Co

1.30 JBIDKEHUE JKUBBIX OPraHW3MOB, PhIYard B TEJIE UYEJIOBEKA, BIUSHHE aTMOC(HEPHOTO I
IUIaBaHUE PBIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CECMUYECKHE BOJHBI, 1
Texnuueckue ycmpoticmea: CUUIOMETpP, NATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEHH

131 paKeThl, pbIYar, MOABWXHBIA M HEMOABIKHBIM OJOKHM, HAKJIOHHAs IUJIOCKOCTh, Iif

' cooOInaronuecss CocyAbl, YCTPOMCTBO BOAOIPOBOJA, THUIAPABIMYECKHUN Mpecc, MaHO
MOPUIHEBOW HACOC, APEOMETP, IXOJIOT, UCIOJIB30BaHUE YIAbTPa3BYyKa B ObITY U TEXHUKE
2 TEIUJIOBBIE ABJIEHUW S
21 OCHOBHBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpUH CTPOCHUS BellecTBa. M
' ra3oo0pa3Horo coctosiHui BemecTsa. Kpucraminueckue u amopdHbIe Tena

2.2 JIBuxkenue yactuil BeuiecTBa. CBsi3b CKOPOCTH ABHKEHUS YacTHUIl ¢ TemrepaTypoi. bpoyn

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TemioBoe paclIupeHne U CkaTue

2.5 TemnoBoe paBHOBECHE

2.6 BuyTtpennss sHeprus. Pabora u reruionepeaaya kak crocoObl U3MEHEHUS! BHYTPEHHEH HHE

2.7 Bup! Teronepenaun: TeIIONPOBOHOCTh, KOHBEKITHS, U3TyICHUE
HarpeBanue u oxnaxzaenue ten. KonnyectBo TeoTsl. Y enbHas TeII0EMKOCTb:

28 O=cm(t,—1t,)
3aKOH COXpaHEHHs PHEPTUH B TEILUIOBBIX MPOIECcax. Y paBHEHUE TEIUIOBOTO OaaHca:

29 Q1_Q2 +..=0
Ucnapenne m kKoHaeHcauus. M3MeHeHHWe BHYTpEHHEW SHEpPruyM B MpOLECCe HCHapEH

2.10 JKHJIKOCTH. Y IeNIbHas TerioTa mapoobpaszosanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa

212 [TnaBnenne u kpucrauu3aiys. Vi3MeHeHre BHYTpEHHEH YHEPTUN TP TUIABJICHUU U KPHUC]

IJIaBJICHUS




2=2
m

BHyTpeHHsIsl SHeprus cropaHusi TOIUIMBA. Y IeNbHAasl TEIUIOTa CropaHus Tormmsa: ¢ = Q/m

2.13
2.14 [Tpuntumne! padoTs! TermaoBbix ABuratenei. KI1JI TermmoBoro asuraTes
Ipaxmuyeckue pabomul
W3mepenue yaenbHOl TemToEMKOCTH METATMIECKOTO IMIHH]IPA; KOJINYECTBA TEIIOTHI, T
215 TeMIEepaTypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIICH HArpeThlid MHIUHAP; KOJ
' HArpeThIM IMJIMHIPOM, IOCIIe OMYyCKaHHS €ro B BOJY KOMHATHOW TEMIIepaTypbl; OTHOC
yIETBHOU TEIIOTHI TUIABIICHUS Jibja. VccneoBaHue N3MEHEHUST TEMIIEPATyPhl BOJIBI TIPU
TEII000MeHa TP CMEIIMBAHUH XOJIOTHOM U TOPsIYe BOJIBI; TPOIIecca NCTIAPCHUS
216 Dusuueckue s671eHUsL 8 Npupode. TTIOBEPXHOCTHOE HATSHKCHUE W KAITUJUIPHBIC SIBJICHUS B TI
' uznydenue ComHIa, 3aMep3aHnue BOA0EMOB, MOPCKHE OpH3bL; 00pa3oBaHUE POCHI, TYMaHa,
Texnuueckue ycmpoiicmea: KaNWUISAPBI, MPUMEPHl UCIOJIb30BaHUS KPUCTAJUIOB, KH]
2.17 TEMIEPATyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, TICHXPOMETp, |
BHYTPEHHETO CTOPaHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHM A
3.1 DnekTpusanus Ten. [[Ba Buia d31eKTPUIECKUX 3apsiioB
3.2 BzaunmopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia
3.4 OnekTpuueckoe mone. Hanpsok€HHOCTH snekTpuueckoro moins. [IpuHImun cymeprosuil
' KauyeCTBEHHOM YpPOBHE)
35 Hocurenu snekrpudeckux 3apsnoB. JlelicTBHE SIEKTPUYECKOTO TOJNS Ha DIIEKTpUYE
' JUDJIEKTPUKH
[TocTosiHHBIN AnekTpuyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuma Toka. Hanpsoker
36 I=q/t,U=Al
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTbHOE IIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aist ygactka snekrpuyeckoi rernm: | = U/R
3.9 [TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:
2 .

U =UyI=1I+I;R=

CMelaHHbIe COCAUHCHUS ITPOBOAHUKOB

Pa6oTa u MmomHOCTH 25ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenma:
,
3.11 O=I"-R-t
3.12 OmneiT DpcTena. MarHuTHOE T0JIe IPSIMOTO TTPOBOIHHUKA ¢ TOKOM. JIMHMHM MarHUTHON MH]TY
3.13 MarauTHoe 110J1€e ITOCTOSHHOro MarHuTa. B3auMoneicTBre MOCTOSIHHLIX MArHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Omnbitel @apazes. SABnenue snekTpoMarnuTHoN uHAYKIUU. [IpaBuno Jlenna
Ipaxmuueckue pabomul
N3mepenne 3MeKTpUYecKoro COMPOTHBIICHHUS PE3UCTOPA; MOITHOCTH DJIEKTPUUECKOTO
TOKA.
316 WccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, J
' KOHI[aX TPOBOJHHMKA; 3aBUCUMOCTH COINPOTHUBIICHUS OT JJIMHBI MPOBOIHHKA, IUIOMIAIN
YACIBHOTO COMTPOTUBIICHHUS.
[TpoBepka mpaBuia ISl SJICKTPHUECKOTO HAMPSHKEHUS MPU ITOCIICIOBATSIILHOM COCIMHEH
CHWJTBI 3JIEKTPUYECKOTO TOKA MPH MapalIeTbHOM COSTUHEHUH IMPOBOTHUKOB (PE3UCTOPHI H
317 Dusuueckue a61enuss 8 npupoode: dEKTPUUECKHE SBICHUS B aTMOoc(]epe, dIEKTPUUIECTBO »
' noJie 3eMJH, Ipeid MOTFOCOB, pOJIh MArHUTHOTO TIOJIS JJIS )KU3HHU Ha 3eMJie, TOJISIPHOE CH:
Texnuueckue ycmpoiicmeéa: 3IAEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTar, CUéTt
3.18 AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HArpeBaTelbHbIE SJIEKTPONPHOOPHI (IIPUMEPHI), IIC
AIIEKTPOMArHUT, SJEKTPOABUTATENb IIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL. [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsMonrHeHOe pacpoCTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 ITpenomsienue cBeTa. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucniepcust cBera
3.24 Jlunza. Xox myueit B muH3e. DOKYCHOE pacCTOsTHUE JTHH3BL. OnTHYeckas cuia TuH3b: D =
3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI




Ipaxmuueckue pabomul
#H##Par###I3mMepeHne ONTUYECKOW CHIJIBI COOMparomieil JMH3BL, (DOKYCHOTO PAacCTOsII
CBOWCTBY pPaBEHCTBA pa3MEpOB MpeIMeTa U N300paKEeHHs, KOTIa IPEIMET PACIIOI0KEH B

3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###lccnenoBanue CBOHCTBA M300pa)XEHUSA, ITOJYYCHHOTO C TIOMOIIBIO COOT
(OKYCHOTO PAaCCTOSHUS JIBYX CIIO)KCHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETO
IPaHUIIEC «BO3IYX — CTEKIIO»
397 Qu3zuueckue senrenus 8 npupode. 3arMenus Connua u JIyHbI, 1[BETa TEJ, ONTHYECKUE SBJ
' pedpakuus, pagyra, MEPaK)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-uznyuenus. Peakuuu anbda-u Oeta-pacnana
4.2 OnbiThl Pesepdopaa no paccesuuto anbha-dactuil. [LianerapHas Moiesnb aToma
4.3 CocraB aToMHOTO sigpa. M30TOIBI
4.4 [lepuon nmonypacnaia aTOMHBIX sIep
4.5 SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEN
46 Qusuueckue s61eHUs 8 NPUpoOe. SCTECTBECHHBIN PaIHMOaKTUBHBIA (OH, KOCMHUECKUE JIY
' MPUPOIHBIX MUHEPATIOB, NEHCTBIE PAAMOAKTUBHBIX U3ITy4YEHUN Ha OPTaHU3M YeJIOBEeKa
4.7 Texnuueckue ycmpoticmaa: CIIEKTPOCKOT, HHIUBUAYAITBHBIN JTO3UMETp, Kamepa BuibcoHa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» duszuka: 7-i kiacce: 0a30BbIN YPOBEHB: YUeOHHUK; 3-¢ U3/IaHUE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» ®usuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHUE,
nepepadotantoe [leprimkun .M., UBanoB A.M. AkiimoHnepHoe o0IIECTBO
«H3narensctBo «lIpocsemienue»

» Gdusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHNE,
nepepadotantoe [leprimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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