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HOACHHTEJIbHASM 3AINTHCKA

ITporpamma no  dmanke Ha ypoBHE OCHOBHOTO o00mWIero obpasoBaHMs
COCTARICHA HA OCHOBE NMOJNOMEHMI W TpeDoBaHMil K pesyabTartaM OCBOCHHA HA
0a30BOM YPOBHE OCHOBHOI 00pa30BATENLHON NPOIPAMMBL, NPEACTABICHHLIX B
DIOC 000, a Takxe ¢ yuérom deaepanboil pabodeil nporpaMMel BOCIMTAHNA 1
Konuenimn npenojasarus yaebuoro npeamera «Puinkan,

Cogepsanne nporpaMmbl 10 (MsHKe HanpasieHo Ha  QopMHpoBaHHe
CCTECTBCHHOHAYHHOH IPAMOTHOCTH ODYHAIOWIMXCA H  OPraHM3alMio  WIYICHHA
duankn wa aestensHocTHON ocose. B nmporpamme no ¢M3MKe YYHTRIBAOTCA
BOSMOMKHOCTH yueOHOTO npeamera s peanusainn rpedosannii roOocC 000 k
MIAHHPYCMAIM JTHYHOCTHRM H METANMPCIAMCTHRIM PC3YVILTATAM ﬂﬁ}“—lﬂﬁl!ﬂ. d TaE#e
MEHTIPEIMETHRC CBAZH CCTCCTRCHHOHAYUHBIX YUYCOHLIX NPEIMETOR HA YPOBHE
OCHOBHOTO O0IIEro o0pasoBaHns.

[Mporpasma no gu3MKe YCTAHABIHBACT PACNpelenenne yuedHoro Marepiana
Mo rojgam odYYCHHS (Mo Knaccam), mpeiaract npHMEPHYIO NOCHeI0BaTeILHOCTE
H3YHCHHA TEM, OCHOBAHHYI) HA JIOTHKE Pa3BHTHR NPEJIMETHOTO COJCPHAHHA H
YUETE BOIPACTHBIX OCODEHHOCTEN 00YHAIOLINXCA.

[Mporpamma no guinke pazpadoTada ¢ UENLH OKA3AHHA METOAHYECKO
MOMOIIH YHHTENO B CO3AAHHH pabodeil nporpaMMel 1o yuedDHOMY NpeaMeTy.

(DH3INKa ARIKAETCA CHCTEMOODPAIYVIONIHM JUIA ECTECTBEHHOHAYMHBIX YHeDHbIX
MpeAMETOR, MOCKONBKY (HINYECKHE 3AKOHBI JIEXAT B OCHOBE TMPOLECCOB H
ABNCHHH, HIYYaeMBIX XHMmuel, Ononordeil, acTpoHoMHed #  HIHYECKOi
reorpapueii, BHOCHT BKNAJ] B eCTECTECHHOHAYMHYK)  KApTHHY  MUpa,
npeaocTapnfser Haubonee sAcHble O0paslBl NMPHMEHEHHMA HAYMHOTO METOMA
MOIHAHKA, TO eCTh cnocoba noayveHns A0CTOBEPHEIX IHAHMI O MHpE.

Oaua u3 raasHBIX 33734 (E3Mveckoro o0pazoBaHHA B CTPYKTYpe oDmero
00pazoBaHHA COCTOHT B (JOPMHPOBAHHH ECTECTBEHHOHAYHYHOH IPAMOTHOCTH H
HHTEpeCa K Hayre ¥ 0Dy4aroIIHXCA.

Hayuenne ¢u3ukn Ha 0a30BOM VYPOBHE MpeANoiaraeT OBAAACHHE
CASUVIOMIHMMH  KOMIETCHTHOCTAMHE, XAPAKTCPHIVIOUIHMH  CCTECTBEHHOHAYHMHYIO
IPAMOTHOCTE!

s  HAYYHO OOBACHATHL ABICHHA,

«  OHCHMBATH M NOHHMATE OCODCHHOCTH HAYMHOIO HCCIICA0BAHMA,

*  MHTEPIPETHPOBATL  daHHBIE W HCNOALIOBATL  HAYHHLIC
NOKA3ATEIBLCTEA [UIA NOAYHEHHA BLIBOI0OB,

Lean wiyuennn ¢usukn Ha ypoeHe ocHoBuoro obwmwero obpasosanns
onpedeneist 8 Konuenums npenogapanns  yuebnoro npeasmera «Dusukan B
obpasopareibHsix  opradmszaunsx  Poccuiickoil  deaepanmy, peaiHIyIiOnMx
OCHOBHLIC  ODIICODPAIOBATEILHLIC NPOrpaMMbl, YTBEPKICHHON  pelueHHeM



Konnernn Muunctepersa npoceewienns Poceniickoii Peaepaumm (npoTokon ot 3
nexabpa 2019 r. Ne [TK48u).
Hean wayHenus PpuInKm:

npuobpeTeHHe HMHTEpeca W CTpeMicHHs O0YHMAIUIMXCH K HaydHOMY
HIYHCHHKEY NPHPOIAL, PAIBHTHC HX HHTCUICKTYAIBHBIX H TBOPHECKHX
crnocobHOCTe;

pasBHTHE NPEACTABICHHI 0 HAYYHOM MET0/e No3HaHHA H popMHpOBAHNHE
HCCACAOBATCIBCKOTD OTHOLWCHHA K OKDYRAKOLIHM SBICHHAM;
(POPMHPOBAHHE HAYYHOIO MHPOBOIIPEHHA KAK Pe3yibLTATa HIYYCHHA
OCHOB CTPOCHHA MATEPHN ¥ (PyHAAMEHTAIBHEIX 3AKOHOB u3HKN;
(popMupoBaHHE NpEACTARICHMI O ponM (HIMKM [UIR PASBHTHA IPYIHX
CCTECTHEHHBLIX HAYK, TEXHHKH H TEXHOIO0IHiI;

pasBHTHE  NpeACTaBIeHnid 0 BosMOmHBIX  cdepax  Oyayuiei
npodecCHONANBHON JSATSILHOCTH, CBA3AHHON ¢ QHIMKOH, NoAroToBKa K
AansHeHeMy 00YUCHHIO B 3TOM HANPABICHHH.

Joctuaenne STHX uencid nporpaMmel 1o (PHIMKE HA YPOBHE OCHOBHOIO
odmero odpajoBannd O0CCNEUNBACTCA PEIICHHEM CNCAVIONINX 3a0a4:

npHOBPETCHHE  HAHWA 0 JNCKPETHOM  CTPOCHHM  BELIECTBa, O
MEXAHHYCCKMX, TCIUIOBKIX, MWICKTPHYCCKHX, MArHUTHBRIX M KBAHTORLIX
ABRICHHAX;

NPHODPETEHHE YMEHHH ONMHCHIBATE H ODBACHATE (PHINYECKHE ABINCHHA C
HCIONBIOBAHHEM MONYHEHHBIX JHAHMIT

OCBOSHHE  METOIOB  pelleHus  npocteiimmx  pacuéTHeIX  3a7a4 ¢
HCTIONBIOBAHHEM msHaecKHx MoJeneit, TBOPYECKHX H
NPaKTHEOOPHEHTHPOBAHHLIX 3214,

pazBHTHE yMEHHIT HaDMOAATE NPHPOIHLIE ABIEHHA W BLINTOJHATL ONLITH,
HHEUPETUPHLIE paﬁmm M IKCTEPHMCHTATbHBIE HECASIOBAHHA C
HCITONL3I0BAHHEM HIMEPHTEIEHBIX HPHEBPEB;

oceoeHHe npuémos pabotwl ¢ wHopMalked prInvecKoro coaepraHna,
BEITHOYaH HHﬂ]DpMEIHHIﬂ O COBPECMCHHBIX QOCTHHCHHAX {]]H']HEJL dHATHI |
EPHTHHMECKOS OLCHHBAHHC HHII}]-EIFMEI.I,HI{;

SHAKOMCOTBEO CO L‘d]EI'JElMH I'IPB{I.'IECEHDHH.TIBHGE JEHTCNBHOCTH, CBAIAHHBIMHE
C ¢H3Hﬁﬂﬁ+ H COBPEMCHHBIMH 4 TEXHOJIOIHAMH, OCHOBIHHBIME  H
NOCTHACHHAX (PH3HUECKOIT HayKH,

Ha wayuenne dwinkn (Ga3oesiil YpOBEHE) HA YPOBHE OCHOBHOTO 00MICro

obpazopanua oToauTca 238 gacos: B 7 knacce — 68 yacos (2 yaca B Henemo), B 8
Kinacce — 68 yacos (2 vaca B menemo), 8 9 wmacce — 102 gaca (3 vaca s Hegemo).

[Ipeanaragmeiii B nporpamsme no (gpusuke nepeucus paboparopuwx pabor u
ONBITOB HOCHT PEKOMEHIATEABLHEI XapakTep, YUHTEIL AeNaeT BLIGOp NPOBEIcHNA



maboparTopHeix padoT W ONBITOB ¢ YY4ETOM HHAMBHAYAILHWIX oOcoDeHHOCTEll
ODYHAOUIMXCA, CHHCKA YKCHEPHMEHTAMLHEIX 3a7aHli, NPeiiaraeMex B paMKax
OCHOBHOIO FOCYAPCTBEHHOTO IK3aMeHa no fH3InkKe.



COAEPAAHHE OBYUYEHHA

7 KJACC

Pazgen 1, @uanka m €€ podib B NOTHAHUK OKPYAIIOULETD MHPA.

Pusnka — vayka o npupone. AsacHus npupoant. MHIHYECKHE ABNCHHS
MCXAHHYMCCKHE, TCIUIOBLIC, NICKTPHYCCKHE, MAIHHTHBLIC, CRCTOBLIC, 3BYKOBLIC.

MUIHYCCKHE RETTHYHHEL, H‘iME‘]JEHHE tl}lIEH‘IEEHHK BEANUHH, DPuIHUCCKHE
npubopst. Morpeumnocts waMepermit, MexyHapoHas cHCTEMa CIHHIIL

Kak ¢m3mka #  ApyrHe CCTCCTHCHHBIE HAYKH  HIYYAOT  NPHPOLY.
EcTecTBeHHOHAYIHBIH  METOl Mo3HaHHA: HabnwoieHHe, NOCTAHOBKA HAYYHOTO
BONPOCA, BEUIBHMEHHE MHITOTEE, IKCTICPHMEHT MO NMPOBCPKS FHITOTSS, OOBACHEHHE
HabmogaeMoro spnedns. Onncanie (PHINYECKHX ABISHIIT ¢ NOMOLIBIO Moaenei.

Aesoncmpanui,

1. Mexannueckne, TEMIOBLIE, WIEKTPHYECKHE, MaridTHRIC, CBETOBRIE

ABSICHHA.
2, Ou3nveckne npuGOpPsl 1 NPONEIYPA NPAMBIX HIMEPEHHI AHATOTOBRIM H
HHPPOBLIM NPHOOPOM.,

Jadopamopnsie pabomst 4 onsinm.

1. OnpeneneHue HSHEL AeeHHA WKAThI H3MEPHTEILHOTO pHbopa.
Hamepenne paccroanmii.

Hamepenne 0DBEMA EHIAKOCTH M TBEPAOIO TENA,
OnpeaencHue paiMepPoB MAILIX Tell.
Hamepenue temneparypel OpH NOMOIM KHIKOCTHOIO TEPMOMETPA H
AATHHKA TEMIEPATYPEIL.
6. IlpoBenenne MccnenOBaHHMA MO NPOBEPKE IMOOTE3bLI AANBHOCTH NMONETA
IAPHEKA, MYIHICHHOPO TOPH3OHTANLHO, TeM Donbine, YeM Gonblue BLICOTA
NycKa.

Pasaen 2. llepponavaibibie CBEASHNNH O CTPOCHNN BEIIECTBA.

CTpoeHHEe BELIECTBa: aTOMBl M MOJCKYNLlL, MX  pasMepsl.  Onwirsl,
NOKAILIBAIONUIHE JHCKPETHOE CTPOCHHE BCLLICCTBA.

Hpwwenne uwactun  semectsad. CeH3k CKOPOCTH  IBHMKCHHS 4acTHL ©
Temueparypoil. bpoynosckoe aswmenue, amdysna. Biaumoaeiicreue gacTin
BCILCCTRA: NPUTAKCHHE H OTTAIKHBAHHE.

Arperatibie COCTORHMA BCLISCTBA: CTPOCHHE IAa30B, HWHAKOCTEH M TBEPILIX
(KpHcTanMeckux) Ten. Bzaumocsaib MEKIY CBOHCTBAMH BEUIECTB B PasHbIX
ArpCraTHLIX COCTOAHHAX H HX ATOMHOMOJICKVIIADHBIM CTPOCHHCM. OcobenHocTr
arperaTHbix COCTOSHMI BO/BL.

Hemoncmpanui.

1. Habmwonenue OPOYHOBCKOTO JIBHKCHHA.

o ot



2, Habmwnenne mudipysun,
3. Habmoneuwe  spnenwii,  ODBACHAWIIMXCA  NPHTHKEHHEM  WIH
OTTATEHBAHHEM YACTHIL BEHICCTRA.

JAadopamoprsie padomst & onsims,

1 EFL'[EHIEEI AHAMETPE  aToMa METODOM paRIoB (¢ HCnOAB3IOBAHHEM

thotorpadisii).

2. Onwirel no HEEJ'IID.EEEHHH:I TEIMADBOTD PACLHIHPEHHA TA308,

3. Onwirsl 10 00OHAPYKEHHIO NCHCTBUA CHI MONCKYIAPHOIO NPHTHASHWA.

Paigen 3. swkenne u sianmoaeiicrsme re.

Mexanngeckoe JABHAECHHE. PﬂBHDHEpHﬂE H HEPABHOMEPHOC JABHAKCHHCE.
Cropocte. CpeiHas CKOPOCTh NPH HEPaBHOMEPHOM ABMmeHnH. Pacuér nyru u
BPEMCHHN JIBHACHHA,

Asnenne woepunn. 3akon wHepunn. BianmoaeiicreHe Ten Kak npH4MHa
MIMCHCHHA CKOPOCTH JBM#enmMa Ten, Macca kak mepa MHEpTHOCTH Tena,
ITnornocTs Bemectsa, CBAsk MIOTHOCTH € KOAMYCCTBOM MOJCKYN B CIOAHMHHIEC
00BEMA BEIIECTRA,

Cuna kak XapaxkTepHCTHKA B3aumoaeicTeus Ten. Cuaa ynpyroctn B 3aKkoH
[N'yka, Hamepenne cunsl ¢ NOMONIBIO JHHaMOMETpa. HBICHHE TATOTEHHA W CHIA
TaaecTi. Cuna taaecT Ha apyrux nnanerax. Bee rena. Hesecomocts, Chnomenue
CHJI, HAMPARIEHHKX 10 oaHoH npaMoil. Pasnoaelcreyiomans cun. CHina TpeHHa,
Tpenne cRONBKEHNA W TPCHHE NOKOA. TpeHne B IPHPOIE H TEXHHKE.

Hemoncmpann.

1. Habmwonenne MexaHHYecKoro JIBHKEHHA Tena.

2. HaMepenue CKOpPOCTH NMPAMOJIHHEHHOTO JIBHKEHHA.

3. Habmonenwe ASBneHHs HHEPIHH,

4, HabGmonenne H3MEHEHHS CKOPOCTH NPH B3aNMOSHCTBHH TEJL

5. CpaBHEHHE MACC MO B3aHMOIEHCTEHIO T

6, CaomeHHe cHi, HANMpABACHHEIX 110 'EI.EI,HDH l'.[FIIIIM[.‘rH

Jadopamopusie padomst & onbImM b,

Ls DHPE.II,EJIEHHE CKOPOCTH PABHOMCPHOIO JABHARCHHA {I.I.I:EPHKE B HHIKOCTH,

MOJCITH ANMERTPHHSCKOT O ABTOMODHIIA W TaK J],EL‘I-EE].
2. OnpeaeneHne cpeaHeil CKOPOCTH CKOMBKEHHA Opycka MM IMapHka no
HAKJIOHHOH IJIOCKOCTH.
3, OnpeaenexnHe MIOTHOCTH TBEPIOro Teaa.
OneiTel, AEMOHCTPHPYIOLIHE 3ABHCHMOCTE pacTaseHus (acdopmarnng)
NPY#EHHED OT TRHII0GGRCH HOH CHIIKL.

3. E'HH'I'I:I. AEMOHCTPHPYIOUIHE 3ABHCHMOCTL CHILI TPEHHA CKOOLKCHHA OT
BECA TEMa 1 XapaxkTepa CONnpHEAacaiOIHXCH [lﬂBEpKH[JL‘TEﬁ.

Pazaen 4. [lasaenne TBEPALIX T, SWHIKOCTEH M IA308.



Hasnenne. CnocoObl yMEHBIIEHHA W YBEIHYCHHA nasnenns, Jlasnenue rasa.
JaBHCHMOCTL JaBrneHHs raza ot o0wéma, Temneparypei. [lepenausa nasnemms
TBEPABIMH TENAMH, MHAKOCTAMH MW rTazamu. 3axon [lackans. IlneBmaTHdeckue
MALIHHEL, 3ABACHMOCTb JABJICHHA KHAKOCTH OT 1mybHHbLL [Muapocratnueckuii
napajoke. Coobuwarommecs cocysl. [HapapIn4eckie MeXaHHIMel.

Armocdiepa Jemnn n armocepuoe aasnenne. [lpuunnsl cymecrTsoBanmus
posaymsoil obonoaxn 3emmi. Onwir Toppuuennn. Hiamepenue atmociheproro
NABACHUS. 3ABHCHMOCTS aTMOC(EPHOIO JaBICHHA OT BBICOTHI HA/L YPOBHEM MOpS.
[Tpubops! ans wiMepeHns arMochepHOro JaBieHns.

HeficTare HHAKOCTH M rasa Ha NOrpykEHHOE B HUX Teao. Burankusaiomasn
(apxumenosa) cuira. 3akon Apxusena. [lnasanne ren. Bosnyxomnasaune.

Hemonempanuun.,
3aBHCHMOCTE JABIEHASA Iasa o1 TEMINCPATYPBI.

I'lepcﬂﬂtm JABICHHA WHIKOCTLHY H FasoM,

Coobmarommecs cocy s,

I'napasanuecknii npece.

[Mpossaenne aeHcTBHA aTMOChEPHOTO TABICHHA.

JaBHCHMOCTE BRITAIKHBAIOWIEH CHIB OT 00BEMA NOTPYAREHHON 4YacTH
TEna U NASTHOCTH EHAKOCTH.

PaBeHCTBO BRITANKHBAIOWICH CHITBI BECY BBITCCHCHHOH HHAKOCTH.

8. YCIOBHE NIABAHHA TEN: MJABAHHE HIH MOrPYRCHHS TC B 3dRAHCHMOCTH
OT COOTHOWEHHA TUIOTHOCTER TENa U AHAKOCTH,

Aabopamopusie padomst 4 onsimb.

1. Heenenosanne 3aBHCHMOCTH BECa Tena B Bojie oT o0bEMa norpywEnnoil
HHIKOCTE HACTH TEJ.

2. OnpeneneHue  BuITAIKHBAKOMIEH CHALL, JEHCTBYIOMEH HA  TEno,
NOrpyXREHHOE B KHIKOCTh.

3. [lporepka HEZABHCHMOCTH BHITAIKHBAIOIIEH CHILL, JelCTBYIOLISH HA TENo
B HAKOCTH, OT MACChl Tena.

4. OneiTel, JEMOHCTPHPYIOIINE 3aBHCHMOCTL  BLITAJIKHBAIOWIEH CHIBL,
NCHCTBYIOIIEH HA Teno B KHMIKOCTH, OT 00béMa NOTPYKEHHOH B
WHIKOCTE HaCTH TEd H OT MIOTHOCTH MHIAKOCTH.

5. KoHCTpyHpOBaHHe apeoMmerpa MM KOHCTPYHPOBAHHE JIOJAKH M
OnpeaeacHne e rpy3onoILEMHOCTH.

Pazaen 5. Pabora u MOMIHOCTL. DHepIrus.

Mexannueckan pabota. MowHocTs,

IlpocThie MexanmiMmbl: poivdar, 00K, HAKIOHHAS UIOCKOCTh. [lpasmno

pasHOBeCHA phidara, [Ippmenenue npasuna paBHOBECHA poibara & ONOKYy.

UL o



«Jonoroe  npaeunor  mMexanukn,  KIIJ  npocteix  smexanwsmos.  [lpocteie
MEXAHHIMBI B OBITY H TEXHHUKE.

Mexannyeckas HHeprua. KuHerwdeckas M NOTCHIHANLHAR  IHEPrHA.
[pespaitenne 0/IHOrO BHA MEXAHHYECKOH IHEPIrHH B JAPYroi. 3aKoH coXxpaHeHHs
JHEPIHH B MEXAHHKE,

Hemoncmpanuu.

1. [lpumephl NPOCTLIX MEXAHHIMOB.

Jadopamopnsie padoms 1 onsimsl.

1. Onpeaenenne paboThl CHILI TPEHHA PH PABHOMEPHOM JIBHMKCHHH TENa

110 FOPH3OHTANLHOH NOBEPXHOCTH.

2. Hecneposanne yenoBHil paBHOBECHS Phitara.

3. Mamepenne Kl naknonnoil nnockoctn.

4, H?}-“-IEIIII'E FAKOHA COXPAHCHNA MEXAHHYLCKOT JHEPIHH.

8 KJACC

Pazjpen 6. Tennonsie apaenns.

OcHOBHBIE NOJOKEHHA MOJEKYIAPHO-KHHETHHECKOH TEOpHH  CTPOCHHA
pemecTsa. Macca u pasMepbl aToMOB M MOJEKYJ. OneiTsl, NOATBEPKAAOIAE
OCHOBHBIE TOJOAEHHA MONEKYIAPHOKHHETHYECKOH TEOpHN.

Mopenn TeEpAOTO, WHIKOrO W rasoodpa3zHOre COCTOSHHH BelIECTRA.
Kpuerannnieckne n amopueie tena. ODbACHEHHE CBOHCTE TasoB, AWIKOCTEH 1
TBEP/LIX TEA HA OCHOBE MONOKEHHH MOICKVIAPHO-KHHETHYECKOH TEOpHH.
CaaunHBaHHe W KaMWUIAPHBIE SBICHHA. Tennosoe paciiMpeHie H CHaTHE.

Temneparypa. CBA3k TEMNEPaTYpPhl CO CKOPOCTBHY TEILIOBOrO JIBHKEHHA
yacTHil. Buyrpennas oaHepruf. CnocobDbl HM3IMEHEHHA BHYTPEHHEH JHEPIHH:
TenIonepe1aya H COBEpLICHHE patoTHL. Buist TEILIONepeaH:
TEIUIONPOBOIHOCTE, KOHBEKIIHA, HITYYCHHE.

Konnuecteo Tennotsl. YensHad TennoéMKoCTs BeuecTsa. TennoobMeH #
TEIUIOBOE  paBHOBECHe. YpasHeHme Temiosporo Oanaumca. [lnamnenne wn
OTBEPACBAHME KPHCTAMNHYECKHX BEUIECTB. YIeAbHas TEMIoTa IUIaBIcHHA.
[Mapoobpazosanne u wxougencauwms. Menapenne, Kuneume. YaensHas tennora
napoodpa3oBaHHd. 3aBHCHMOCTL TEMOEPAaTyphl KHIEHHA OT arMochepHoro
JLABICHUA.

Brasmuocts Bo3ayxa.

FHeprus Tonausa. Y aeasHan TenaoTa cropatms.

Hpuaunne  paborsr Tennoseix asurarveneilt KL rennosoro asurarens.
Tennonbie ABHIATEH 1 SAUMTA OKPYHaoWeEil cpenl.

FAKOH COXPAHCHUA H TIPEBPALLCHUS FHCPIHH B TCIUIOBLIX NPOLIECCaX.

Hemoncmpayuu.

1. Habmonenne GpoyHOBCKOID JABHACHHA.



L .

Habmwogenne anddyyznn,

Habmonenne asieHnii CMauHBAHHA W KaNHIIAPHBIX ABICHHIT,
Habmogenne TennoBoro paciipeHis Te.

Hiamenenne JaBaeHHs rasa nMpH W3MeHeHHH o0bEMA W HArpeBaHHH HIH
OXAAKICHHH.

[lpasuna wiMepeHns TEMIEPATYPHI.

Buaw Tennonepesatn,

Oxnas1eHne npy COBEPLISHHN PAbOTHL

Harpesanne npu copepenny paboThl BHEIHHMH CHIAMH,

CpaBHenne TenIoEMKOCTEH pas/inyHbIX BEUIECTB.

. Habmonenne kunenms,
13
13.

Habmonenne nocTosHeTsa TEMNEPATYPLI MPH ILTABJICHHH.
Moaenn TeniopsIx ABHTATEICH.

Jadopamopuvie paboms 4 onsims,

1.
2.
3.

10.
11.
12.
13.

OnuiTel 1o oGHAPYHEHHIO ACHCTRHA CHI MOJCKYIAPHONO NPHTHKEHHA.
OnuiTsl M0 BHPALIMBAHKID KPUCTALIORB NOBAPEHHOI COMN HIH caxapa.
Oneitel Mo HAGMIOACHHIO TENJOBOTO PACIIMPCHHA TA308, KHAKOCTEH W
TBEPABLIX TEN.

OnpenencHue NABICHHA BOIIYXA B DALTONE [ITPHILA.

OnuiTel, ASMOHCTPHPYIONIME 3aBHCHMOCTE JIABICHHA BOZAYXa OT €10
OOBEMA W HATPEBAHUA HITH OXJIARIICHNA.

[Mposepra rUnoTess! IHHEHHON 3aBHCHMOCTH JUTHHE! CTOJNOHKA HHAKOCTH
B TEPMOMETPHUCCKOH TPYDKE OT TeMIeparypsl,

Habmonenwe WIMEHEHHMA BHYTPEHHEH OSHEPIHMH TeJa B pesyibTare
TEMIONepeaa n 1 paboTsl BHEMIHMX CHIL

Mcenenopanne ABNEHHA TEMI000MEHA NPH CMEIHBAHHH XOJ0IHON H
ropaviei Bkl

OnpeseneHie KOJMHMECTBA  TEIUIOTHI, NOAYMSHHOIO BOJAOH nipu
TEMA00DMEHE € HAIPETHIM METAUTHHECKHM LIMIIHHPOM.

Onpeneneane yaensHOH TCIIOEMKOCTH BEILIECTRA.

Heenenosanne npouecca HCNapeHHA.

OnpeaeneHie OTHOCHTEIBHOH BIAKHOCTH BO3AVXA.

OnpeaeneHne v1eNbHOMN TENIOTH INABACHHA NbJa.

Paszaea 7. DanexTputeckHe H MArHHTHLIC SBICHHAN,

Onextpuzauma ten. [sa poma aekTpHuecknx sapagoe. Bsanmonelcreue
JpEKcHHBIY  Ten.  3Jakon  Kynoua  (3aBHCHMOCTE  CHIBL  BIaUMOICHCTBHA
JAPAMCHIBIX T OT BEIHYHHBL 3apAI0B H PACCTOAHMA MEAILY TelaMu).

OnexTpuueckoe none. Hanpaménnocts anextpudeckoro nons, [lpuauun
CYTIEPIOSHIHN AIEKTPHYCCKHX M0 (Ha Ka4eCTBEHHOM YPOBHE).



HocuTenn aeKTpHYecKHX 3apajios. JIeMeHTapHbI AeKTPHYeCKHil japa.
Crpoenne  aroma. [lpoBoauukm #  JIHWIEKTPHKH.  3aKoH  cOXpaHeHHA
WIEKTPHUECKOTO 3apH.1a.

Dnexrpuvecknii  Tok. YCNOBHE CYIIECTBOBAHMA WISKTPHHECKOID TOKA.
Herounnkn noCcTOAHHOIO TOKA. ﬂEf‘EL‘TBHH MICKTPHHECKOTD  TOKL [T"El'IFI'.'.l]EIlZl‘Ei
XHMHYECKOE, MH.I'I-IHTHDE]. 3J'IEKT|]HT-IEE]~:]1ﬁ TOK B WHAKOCTHX W radiax.

BJ]EETPH‘]EL‘KEH HETTh. Cuna TOK:., 3.I'IE!"FI'|]HIIECKDE HAITPHEARCHHE.
ConpoTusigHue NPoBOAHHKA. YIeabpHOC CONpOTHBICHHE BewecTsa. 3axon Oma
ALTH VHACTKA LIEETH. HDEJIE.EEUBHTEJIhIlDE n [RpALICIBHOEC COCAHHEHHE
NMpoBOIHHKOB.

PabGora ®  mMOWHOCTs  MeKTpudeckoro  toka.  3akon  [woyns—Jlenua,
FNEKTPHYECKHE Lenu U noTpebuTenn MekTpuyeckoil sueprun B Owity. Koporkoe
JAMBIKAHHE.

[Mocrosunupie  Maruutsl,  Bianmoaelcreie  NOCTOAHHLIX  MArHHTOB.
Marunrioe none. MaronTHoe noae 3eMaM W ero SHANCHHE ANA HUIHH Ha 3emne,
Onwr  Dperega.  Marswtioe  none  anexktpudeckoro  toka.  [lpumencnne
WICKTPOMArHHTOR B TeXuuke. JleficTBre MarnuTHOrO NN Ha NPOBOAHHK ¢ TOKOM.
JnexTpoasHrarent nocrosnnoro Toka. Henonwsosanne anexrpojasHrarenci s
TCXHHYECKHX YCTPOHCTBAX W HA TPaHCTopTe,

Onwirer Dapanes. Asnenne exTpoMaranTroil waaykmn. Tpasuno Jlenna.
Onexrporeneparop.  Cnocobml MOAYHYEHHA  MICKTPHYECKoil IHCPIHH.
DNEKTPOCTAHIHH HA BOJODHOBISEMBIX HCTOMHHKAX IHEPIHH.

Aemoncmpanun.

1. DNEKTPH3alMA Tel,

Jlea posa MeKTPHYECKHX 3apA/I0B H B3AHMO/ICHCTBHE 3apAAREHHBIX TE.
YerpoiicTBo B ASiCTBHE YIEKTPOCKONA.
DNEKTPOCTATHYECKAR MHIYKIIHA.
JaKoH COXPAHCHHA WICKTPHYECKHX 3apA/108.
[poBoAHHEH H AHIEKTPHEN.
MG,EI.E_.‘IHPDBEHHE CHIIOBLIX JTHHHH MMEKTPHHCCKOIO MOJIH.
HeTouHHKH IOCTOAHHOTO TOKA,
JleHcTBHa MCKTPHYIECKOTO TOKA.
. JNEKTPHHUCCKHH TOK B JKHIKOCTH.
. I'azoBbii paspai.
. HaMepenne CHibl TOKA aMOSPMETPOM.
. H'IMEPEHHE WNIEKTPHYECKOID HANPAKRCHHA BONBTMETPOM.
. Peoctar u marasunn Eﬂ]lpﬂTHBﬂEHHﬁ.
; ESEHMUIIEECTEHE NMOCTOAHHLIX MATHATOR.
" MU,EI.E.'-IH]]IJBEHHL" HEBOIMOMHOCTH PA3ACICHHA NOIOCOB MAarHHT.
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17
18
19
20
21
22
23
24

25

MoaeaHpoBaHHE MArHHTHLIX NOJEH NOCTOAHHBIX MATHHTOR.

OnwiT Jperesa.

MaruuTHOE nosne Toka. INeKTPOMAariuT,

JleiicTBHE MArHHTHOIO NOJIA HA NPOBOIHHE C TOKOM.

EKTPOABHIATEN b MOCTOAHHOTO TOKA.

Heenenosanne SRISHHA WIEKTPOMATHHTHON HHITYKIIHA,

OnbiTel Papanes.

FABHCHMOCTE  HANPABACHHA HHIYKUMOHHOIO TOKA OT YCIOBHIL ero
BOSHHKHOBEHHA.

IMEKTPOrEHEPATOP NOCTORHHOND TOKA.

Jabopamopnsie padomu 4 onsim.

1.

momoE W

10.
11.

12,

13.

14.
15.

16

Onuitel N0 HAOMIOACHHIO  WIEKTPHIALUMH Tl HHAYKUMEHR #®  npH
CONPHEOCHOBECHHH,

Hecnenosanme aeiicteus  MIEKTPHYECKOIO 1MOJA  HA  NPOBOAHHKH H
JNIICKTPHEH,

Chopka n nposepka paboThl WICKTPHYCCKOH LENH NOCTOAHHOTO TOKA.
HaMmepenne u peryIHpoBanne cHiibl TOKA.

Hamepenne 0 peryHpoBanne HANPA#KCHUA,

Heenenosanme 3aBHCHMOCTH CHIIBL TOKA, WIYUIEIO Yepes PesHcTop, o
CONPOTHBICHHA PEINCTOPA H HANPAKCHNUSA HA PEIHCTOpE.

Onbirel, JEMOHCTPHPYHOTILHE JABHCHMOCTh WEKTPHYECKOID
COTIPOTHRICHHA TPOBOHHKA OT €r0 JUIWHEL, TUIOHIAJAN MOTEpevHOro
CEUCHHA H MaTepHana.

[Mposepka npaBHia CHOMEHHA HANPAKEHHH NPH  TOCHENOBATEIEHOM
COCIHHEHHH JBYX PE3HCTOPOR.

[Ipopepka npaBMina An8 CHAL TOKA TPH MApAIENBHOM COSTHHEHWH
PE3IUCTOPOB.

Onpeaenenne paboThl MEKTPHUESCKOTO TOKA, HAYIIETD HEPE: PEIHCTOP.
DﬂpﬂﬂEHEHHE MOIIHOCTH  IEKTPHHCCKOID  TOKA4, BHJ],E.'—'IHEMGE Hd
PEIHCTOPE.

Hecnenopanue 3aBHCHMOCTH CHIBI TOKA, HIYILETD HEPC3 TaMITOYMKY, OT
HANPHAECHI Ha HEeH.

Onpeaenenne KIL narpesarens.

Heenengopanne MariiTHOTO B']ﬂHMﬂ,EI.EﬁETHHH NOCTOAHHBIX MATHATOB,
H'I}l"‘lEHHE MAHHTHOIO oA MOCTORHHBIX MArHHTOR npH HX
UELE.EHHEHHH H pa3acaeHnN.

HCEJIEI[DE-EIHHE ,ﬂEﬁCﬁHﬂ MNICEKTPHHECKOTD TOKA Hd MATHHTHYH CTPEIIRY .



17. OnpITel,  JEMOHCTPHPYIOIUIHE  3aBHCHMOCTh  CHIBI  B3aHMOJISHCTBHA
KaTYHIKH € TOKOM M MarHHTa OT CHABI TOKAa M HATIPABISHHA TOKa B
KATYLIKE.

18. Mayuense AeiicTBAS MATHHTHOTO 1TOJIA HA POBOHHE ¢ TOKOM,

19. KoHCTpyHpOBaHHE W H3y4eHHe paboThl MEKTPOABHTATENA.

20. Mamepenne K11/ anextpoasurarensHoil yeTaHOBKH,

21. OnbITel MO0 HCCHEOBAHMIO ABJACHHA WIEKTPOMATHHTHONH HHAYKIHH:
HCCHCIOBAHHE HIMECHCHHMH 3IHAYCHHA M HANPABICHHMA MHAYKIHOHHOIO
TOKA

9 KJIACC

Painen 8. Mexannueckne aniaenus.

Mexanuueckoe aswaenwe. Matepuansnas  touka, Cuerema  otcuéra.
OTHOCHTENBHOCTE  MEXaHHYecKoro JRikerHnA. PasHoMepHoe npAMOIHHEHHOE
newenune, Hepasnomepruoe npamonuneiinoe asuskenne, Cpeanss 0 MrHOBEHHAR
CKOPOCTE TENA MPH HEPARHOMEPHOM JIBHACHHH,

Yekopenne. PasHoyckopennoe npaMmoiaunneiinoe aemwkenue. CrobDonmoe
najgende. Oneirel Fannnes.

PasnomepHoe JABHACHWE Nno okpyxHocTH, [lepwoa w wactota obpameHHs.
Jluneiinas u yronoeas ckopocTi. LlenTpocTpeMuTentioe yeKopeHHe.

[Nepssriit 3akon Heworona. Bropoii sakon Hetotona, Tperwii 3akon Heworona.
TTpHHIMD CYTIEPNOIHLIMH CHIT.

Cuna ynpyrocti. 3akon ['yka, Cuna TpeHHA: CHIIA TPEHUA CKOABKEHHA, CHIA
TPEHHA MNOKOA, APYIHE BUIEl TPEHHA.

Cuna TAKECTH W 3aKOH BCEMHPHOTO TATOTEHHA. YCKopeHHe cBoDOAHOrO
nageHua. pmxenne naaner sokpyr Conuua, [leppas KocMmHuecKas CKOPOCTh.
HepecomMocTs H NEPErpy3kH.

Pasnosecne marepuansHod Toukd. AGcomoTHO TBEpAOEe Teno. PaBnoBecwe
TBEPIOTD TENA C 3aKPennéHHoi ockio Bpatenna. Moment cunsl. Llentp moxectn,

Hmnynse Tena. Hamenenne wmnyabca. Mmnyiase cuasl. 3aKoH coxpaHeHHs
HUMITY/IbCA, PeaKTHBHOS JBHIKCHNAE.

Mexannyeckan pabota M MowHoCcTh. Pabota cun TSKeCTH, YHOPYIOCTH,
Tpenna. Cpase sneprun 1 pabotsl. [oTenunansian sueprus Teia, NOAHATONO HAL
NOBEPXHOCTHLIO 3eMan, [loTenumansnas HHeprua cxaToil npymunsl. Knnernueckan
neprus. Teopema 0 KHHETHHECKON HEPruH. 3aKoH COXPAHEHHA MEXaHHYMECKOI
IHEPrHH.

Hemonempanyu.

1. Habmoaesue MEXaHMYeCKoro ABMKEHHA TENd OTHOCHTEALHO pasHbeIx TCH

OTCUCTA.



U L

9.

10
11.
14
13.
14,
15,
16,

Cpasnenue nyTeil W TPaeKTOPHil JBIMKCHHS OJHOIO H TOO KE Tena
OTHOCHTCIIBHO PA3HBIX TEI OTCHETA.

HEMEFIEHHE CROPOCTH H YCKOPCHHA [TPA MOTHHEHHOTO JIBHKCHHA,
Hecneposanne NMpHIHAKOB DABHOYCEOPCHHOTO JIBHACHHA.

Habmwonenne ABHASHIA TEAa N0 OKPYKHOCTH,

HEI'EI:[H]J].EHHE‘ MEXAHHYECKHX ABICHHH, MPOHCXOOANIHX B CHCTEME OTCHETA
«Tenewkan npu e paBHOMEPHOM H  YCKOPEHHOM  IBHKEHHH
OTHOCHTENBHO Kabuuera PUInKn.

FaBHCHMOCTEL YCKOPEHHMA TENd OT MACCHl TENd W ACHCTBYIOWEH HA Hero
CHIILI,

Habmonenue papeHcTsa CHII IIPH BIAHMOICHCTEHH TEN.

Hamenenne seca Tena npu YCKOPEHHOM ABHACHHH.

INepenasa nMnyibea NpH B3aNMOACHCTEHN TE.

[Mpeobpasopanma IHEPruy NpH BIAUMOJSHCTBHH TEN.

CoxpaHenue HMOYILCa NPH HEYTIPYTOM B3aHMOACHCTBHM,

Coxpanenme HMIyasca npu adcoMIOTHO YIPYTOM B3aHMOICHCTBHA,
Habmonenne peakTHBHOTO JABHACHHA,

Coxpasenmne MEXaHHYECKOH IHEPTHH NpH CBOOOIHOM TAICHHH,
Coxpanenme MEXaHHYECKoH YHEPIHH NPH IBHACHHH TEIa noji AeHcTBHeM
MPYHRHHABL

Jadopamopusie pabomst 4 onsimel.

1.

KoHCTpyHpOBaHNE TPAKTa JUIA Pa3roHa W JATkHEHIIEro pasHOMEPHOTO
JIBHACHHA IAPHKA HITH TEJSHKH,

Onpeneneune cpeinHeil CKOPOCTH CKOMBKEHHA OpyCKa WIN JIBHKCHHSA
IIAPHKA [0 HAKITOHHOH MTOCKOCTH.

OnpenencHne YCKOPEHHA Tena NMPH PABHOYCKOPEHHOM JIBHMKEHHH 110
HAKIOHHOI NI0CKOCTH.

Heenenosanne 3aBHCHMOCTH IYTH OT BPEMEHH NPH PABHOYCKOPEHHOM
JBHKEHHH De3 HAYaTbHON CKOPOCTH,

[lpoBepka IHMMOTEIBI €CIH MPH  PABHOYCKOPCHHOM JIBH:KeHHM O3
HAMAMLHOI CKOPOCTH NYTH OTHOCHATCH Kak pPAl HEMETHBIX HHCEN, TO
COOTBETCTBYIOUIHE MPOMERKYTKH BPEMEHH 0/IHHAKOBEI.

Heenenosanne 3aBHCHMOCTH  CHIBI  TPCHHA CKONLMKCHHA OT  CHIIBL
HOPMATLHOTO JAaBJIeHHS.

Onpenenenne KOpHIHEHTA TPEHHA CKOIBKSHMA.

Onpegenenne RECTKOCTH NPYKHHEL

Onpeaenenne padoThl CHABLI TPEHHA TIPH PABHOMEPHOM JIBHMKCHHHE Tema
O FOPH3OHTANLHOIN IOBEPXHOCTH.



10. Onpeaenenye paboTel CHALL  YIPYTOCTH 0OpH  NOJbLEME Ipyia ¢
MCTIOABIOBAHHEM HETIOABHAHOTO H NOABHKHOO DI0KOB,

11. HayueHne 3aKoHa COXPaHSHHS JFHEPTHM,

Paszen 9. Mexannueckne koaedanns H BOJIHLL

Konebarensnoe nemxenne. (JCHOBHBIC XapaKTePHCTHKH KoaeDaHuil; nepuo,
HACTOTA, aMiaMTyaa, MatemaTnaeckuii W npy#unubiii MasTauks. [lpespamenne
IHEPrHH TPH KonedaTeIbHOM JBHACHHH.

Jaryxawomme  kosebamma.  Bemywoaenusie  konebaumns.  Pesonanc.
Mexanudeckne Bonusl.  Ceoiictsa mexanudeckux  Bond.  llpononbusie  #
nonepednsie  Bonuel.  JlaMHa  BONHBL W CKOPOCTL €€ pacnpocTpaHeHHs.
Mexanuuyeckue BOJIHBL B TBEPIOM TENe, CCHCMHYCCKNE BOIHR,

3syk. ['poMkocTh 3BYKa 0 BeicoTa Tona. Orpamenme snyka. Hudpassyx u
YALTPAIBYK.

Hemonempanuu,

1. Habmoaenwe konebanuil ten noa ACHCTBHEM CHILL THHKECTH H CHIL
YIPYTOCTH.

Habmoaenne konebanmii rpysa Ha HHTH H HA NPYRHHE,
Habmoaenne seiny:IcHHBIX Koaedannii 1 pesonanca,
PacnipocTpanenue npoaoibHEIX W TONEPEUHBIX BOAH (HA MOJICIH).
Habmoaenne 3aBHCHMOCTH BRICOTR 3BYKA OT YacTOThI.
AKYCTHYCCKHI pejonanc.
Jl’uiinpnmnpnue padomst 4 onsimbL.
1. OnpeneneHne 9acToTel H  NEPHOJA  KoneDaHHil  MaTeMaTH4YecKoro
MASTHHKA.

2. OnpeaeneHne HacToTsl ¥ NEPHOA KoleDaHHH NPYRHHHOTO MARTHHKLL

3. Mceaenopanne 3aBHCHMOCTH NEpHOAA KoneDaHnil NOABSIICHHOTO K HHTH

rpy3a OT JITHHBE HHTH.
4. Heccnenopanne 3aBHCHMOCTH NEPHOAA KONeDaHHi NPYHHHHOID MARTHHKA
OT MACCHI TPY34.

5. [lpoBepka HEIABHCHMOCTH NEPHOAA KONEDAHWH Ipy3a, MOJABCUICHHOIO K
HUTH, OT MACCHI IPY3a.

6. OnbiTel, JSMOHCTPHPYIOLIME  3ABHCHMOCTH  nepuoga  kojebanmi
NPYAWHHOIO MASTHHKA OT MAcChl Ipy3a W KECTKOCTH MPYAHHBL,

7. Hamepenne yckopeHus cBoOOIHOTO NajeHn.

Pazgea 10, JOeKTPpoMAarHHTHOE H0J¢ 1 NVIEKTPOMATHHTHBIE BOJIHBI.

IMEKTPOMATHHTHOE  1oje. JNeKTpoMarHMTHeie  Boassl.  CeoiicTea
aekTpoMaruuTHeiX  BonH, llkana snextpomaruwTueix poad. Henonssoeamme
WIEKTPOMATHHTHBIX BOJIH U8 COTOBOI CBAIM.

oo B W



InekTpoMaruHnTHas npupoja ceera. Ckopocts ceera. BonHosele cBoiicTea
cBETa.

Aemoncmpanu,

1. CroiicTBa MEKTPOMATHHTHBIX BOJIH,

2. BonHoBmie CBOHCTBA CBETA.

Jadopamopuwie pabomst it Onuimb.

1. H3yuenme CBOHCTB MEKTPOMATHHTHEIX BOMH C MOMOMILK MOOHIBLHOrO

Tenehona.
Pasaen 11. Ceerosnie aBienns.
Jyvesan  moaens  ceera.  Herounmxw  ceera.  [lpsmonuneiinoe

pacnpocrpadenne ceera, 3armenns Connua v Jlyus. Orpakenne ceera, [nockoe
ICPKAI0. 3aKOH OTPAKEHHE CBCTA,

[penomaenne ceera. 3akon npenomnenus csera. [lommoe suyTpennee
otpaxenne csera,  MenosssopanMe nNOAHOIO  BHYTPCHHENO  OTPAKCHHMA B
ONTHYCCKHX CBETOBO/IAX,

Junza. Xoa avuelik B awmse. OnTeueckas  cucrema  (oToannapara,
MHEpOCKONa ® Teneckona. ['na3s kak onTHueckas cucrema. bamsopykocrs u
HANBHOZOPKOCT b,

Pasnomenne OGenoro csera B cnektp. Onweimwl Hwiotowa, Chomenwe
CIIEKTPANBHBIX HBeToB, Jlucnepens ceera,

Aemoncmpanii
[MpsMonHHEHROE pacnpocTpaHeHne creta.

Orrpasenne ceera.

Moayuenne n3o0pakeHnil B NIIOCKOM, BOTHYTOM H BBITTYKIOM 3€pKaTax.

[lpenomnenne crera.

OnrHyecKHH CBETOBO,

Xoa ayqeil B coDHpaOIme Tunse.

X0 1y4eil B pacceHBaroLIeH THH3e,

[Moayuenne H3I00paKESHHH C MOMOLIBIO JTHHI,

anHl.l,]*Il'l CHCTBHA q]D'II'.'rHII]'IEIPEIT“El. MHEPOCKOIA H TCICCKOmA.

10. Moaens rnaza.

11. Paznowenne Denoro ceeTa B CNesTp.

12. [lonyvenne DEnoro ceeTa NpH CNOMKCHHH CBCTA PAIHBIX LIBETOR.

JAadopamopusie padomst 4 onsims.

1. Hccnepopanue 3aBHCHMOCTH ¥ria OTPpARCHHA CBETOBOID JIYHEd OT YIJIE
NAaacHNA.

2. Hayuenue xapakTepHcTHE H300paKeHHS NPEAMETA B IUVIOCKOM 3EepKAE.

3. HEEJIE.HU'B-EHHE JABHCHMOCTH Y14 NPCIOMICHHA CBETOBOID JIVHA OT YIJIA
MAJACHHA HA TPAHHLE «BOZIYX—CTTKION,
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[Monyuenne niobpamennii ¢ NOMOLIBIO CODUPAIOILEHT THHILI.
5. Onpeaenenne POKYCHONO PAcCTOAHHA W ONTHYECKOH CHIBLI cobHparoei
JIHH3BL,
OnbiTsl 110 pasiokeHno 01010 CBeTa B CHEKT],
OnbiTel M0 BOCOPUATHIO LBETA NPEAMETOB NPH HX HabmoaeHHH vepes
LBETOBBIE (PHABTPHI.

Painen 12. Kpanrosbie saBiaenns.

Onwitel Pesepdopaa n nnanerapuas monens aroma. Moaens aroma bopa.
Henyekanne n nornomesne cpera atoMmom. Keautsl. JInneiivarsie cnekrpsl.

Pannoaxtuenocts. Anbiha, Gera- v ramma-usayuenud. CTpoeHHe aTOMHOIO
anpa, Hyknouwas mozens  aromuoro  sapa.  Hzotonwl.  PaamoakTHBHEIC
npespauenns. [lepuoa nonypacnana aroMHbIX saep.

Anepubie peakunn, 3aKOHB COXpPAHEHNA IAPAAOBOTO H MACCOBOTO WHCE.
IE"II#;!I.'"“!‘I:H CHASH ATOMHBIX HICD. CraAlb MAcchl M FHEPIrHM, Peakumm cuutesa o
nenennd aaep. Herounusy sweprin Connua o 3séan.

Saepnas suepretuka. JleficTBua pagMoakTHBHLIX HWIYHMCHWI HA KHBBIE
OPrafH3IMbl.

Aesoncmpanuis.

1. CrnexTpsl H3YUeHHs i NOTI0WECHMS,

2. CnexTpsl pazIMUMHLIX FA308.

3. Cnexrp sopopoja.

4. Habmwonenne tpexos B kamepe Bunkscona.

5. Pabora cuéranka WOHHIHPYIOWIHX HINYUCHHI.

6. Perncrpains ninyveHHs NPHPOIHLIX MHHEPAIOB H NPOIYKTOR.

Aafiopamophnie padomst i OnbmsL.

1. HabGmoJeHne cnaoiHeX H THHEIMATEIX COEKTPOB HATYHeHH .

2. Heenegoeanne TPEKOB: WIMEPEHHE JHEPIHH HMACTHIIL MO TOPMO3IHOMY

nyTH (no poTorpagnas).

3. Hamepenue paanoaktueHoro doua,

[NopropuTeabH0-000BIIAMIHE MOIY b,

HorropiTensHo-0bo0IMAaKOIIHE MOIYIL NPEIHATHAYEH UIA CHCTEMATHIAINY
H  0000mICHHMS  TPEIMETHOIO  COJCPAAHHA W ONLITA  JICATEIBHOCTH,
MPHODPETEHHOTO NPH HIYHEHHH Beero Kypea PHIMKH, a TAKEKE I8 NOATOTOBKH K
OCHOBHOMY TOCYAAPCTBEHHOMY JK3aMeHY 0o  (pu3Inke an8  o0ydaroumxca,
BRIOpaBLIMX HTOT yaeDHBIT peaMeT.

[lpy H3yHeHHN JaHHOTO MOIYAR PEAIHIYVIOTCH H CHCTEMATHIHPYIOTCH BHIIBI
INEATeALHOCTH, HA OCHOBE KOTOPBIX ODECIeuHBACTCA AOCTIGKEHHE NPEIMETHBIX M
METANPEIMETHRIX  [UIAHHPYEMBIX  pesynbTaros  obyuenusn,  dopMmupyerca
ECTECTBCHHOHAYYHAA TPAMOTHOCTB: OCBOCHHE Hay4YHBLIX METOLOB HCCAEA0BAHHA



ABJICHHI NMPUPOALI W TEXHUKH, OBIAJICHHC YMCHHAMH O0BACHATH u3IHUecKHEe
ABICHHA, NPHMEHAA MONYYCHHBIE 3HAHMA, PellaTh 3aja4d, B TOM YHCIE
KAHECTBEHHBIC H AKCNEPHMEHTAIbHbIE,
[TpHHEIHNIHANBHO IESTEILHOCTHLIT XapakTep JaHHOTO pasjena peatusyercs
3@ cu4éT TOro, 4T0 O0YHAKIUHECH BHINOAHAKT 3AMAHHA, B KOTOPBIX MM
npeiaraeTcs:
Ha OCHOBE TONYHEHHBLIX 3HAHHH PAcOO3HABATL W HAy4HO OOBACHATHL
(PHIHYCCKHE ABICHHA B OKPYRAKLICH NPHPOIE U NOBCEIHEBHONH AHIHH;
MCHONLIOBATE HAYHHLIC METO/Ihl HCCASA0BAHMA (PUIHYECKHX HRICHHIA, B TOM
HHCIE VIS NPOBEPKH FHIOTES M TOAYHEHHA TEOPETHUECKHX BHIBOIOE;
ODBACHATE HAYYHLIC OCHOBLI HAHDOJICE RAMHBIX JLOCTHARCHHIT COBPCMCHHKIX
Tﬂﬁl[UerHr‘I, HANMPpHMEP, NPAKTHYCCKOrD HCMOALIOBAHHA PASTHYHLIX HCTOYHHKOR
JHCPIrHH Ha OCHOBC JaKOH: NMPCEPALICHHA H COXPAHCHHA BCCX HIBCCTHRX BHIOR
JHCPIrHH.



NJIAHHPYEMbIE PE3Y.IbTATbI OCBOEHHS IMMPOI'PAMMBI O
@OHUIHKE HA YPOBHE OCHOBHOT' O OBLUEINO OBPA3OBAHHS

Hayuenne Qpu3Mkn Ha ypoBHE OCHOBHOTO obuiero o0pasoBaHHA HANPABIEHO

HA JOCTHREHHE NTHHHOCTHLIX, METANPEAMETHLIX W NPEAMETHBIX 00Pa30BATEIbHBIX

pelyabTaTOB.

B pesyvabrare nayucHun pUIMKH HA YPOBHE OCHOBHOTO 0Diero obpazosarms

y obyumiomerocs OyayT CHOPMHPOBAHLI CACHYIOUIHE NMHYHOCTHBIC PEIYILTATH B

HACTH.

« 1) NATPHOTHYECKOTD BOCITHTANNW:

o — [IPOSBACHAE HHTEPECA K HCTOPHH H COBPEMEHHOMY COCTOSHHED POCCHICKOI
thusnueckoil HayKM;

*  — LHEHHOCTHOE OTHOWEHHE K AOCTHHREHHAM POCCHICKNX YYEHhX-(DHIHKOB;

o 1) IpRKIAHCKOTO B IYXOBHO-HPABCTBCHNOI0 BOCHHTAHNS:

*  — FOTOBHOCTL K AKTHBHOMY Y4aCTHIO B 00CY#ACHHH O0IIECTBEHHO SHAYHMBIX
H  ITHYECKHX MpobIeM, CBAIAHHBIX ¢ NPAKTHYECKHM  NPHMEHEHHEM
JOCTHAEHHH (MINKH;

* = OCOIHAHHE BAXHOCTH MOPAILHO-ITHYECKHX MNPHHUMIIOB B JEATEALHOCTH
YUEHOT O,

»  3)ICTETHYCCKOID BOCHHTANMA:

* = BOCHPHATHE CTETHUYECKHX KauecTB (PHIHYECKOH HAYKH: €€ FapMOHHYHOIO
MOCTPOCHHA, CTPOTOCTH, TOMHOCTH, JAKOHHYHOCTH,

= 4) HEHHOCTH HAYMHOTO NO3HANWN:

* — OCO3ZHAHHE LEHHOCTH (PMIMYECKOH HAYKM Kak MOLIHOTO HHCTPYMEHTA
MOSHAHMA MHPA, OCHOBLI PA3BHTHA TEXHOIOTHH, BamHEHECH COCTaBAAROILEH
KYJILTYPh;

* — pazBHTHE HAYYHOI MOO0IHATENLHOCTH, MHTEPECA K HCCACIOBATEILCKOH
JEATEIIBHOCTH;

« 5)  dopmuHpoBaNA  KVABTYPLI  JI0POBLA  H IMOUHONAIBHOTD
OJIAronoIyYan:

s — OCOZHAHMC UCHHOCTH DEI0NACHOIO {lﬁ[}ﬂ'.’lﬂ WHIHH B COBPCMCHHOM
TEXHOIOTHYECKOM MHPE, BAKHOCTH NpaBuia  0e30NacHOr0 NOBCACHMS Ha
TPAHCHOPTE, HA J0POrax, ¢ WICKTPHYCCKHM M TCIUIOBLIM 0DOpYAOBAHHEM B
JAOMAIIHHX YCIOBHAXS

s — CIPOPMHPOBAHHOCTL HABBIKA peICKCHH, NPHIHAHHEC CBOCIO NpaBa Ha
OLMOKY M TAKOIO e Npasa y APYroro 4e/loBeka;

= ) TPYAOBOIO BOCHMTAHNN:

* — AKTHBHOC YHacTMC B PCIICHHH NPAKTHYCCKHMX 3a1a4 (B pPaMKAX CCMBH,
oDpazoBaTensHON  OPraHM3alMH, ropoja, Kpad) TEXHOIOIHYECKOH ©



COLHANBHOH HANPABISHHOCTH, TPeDYWOUIMX B TOM 4Hciae H  (PHIHYECKHX
IHAHHI;

*  — HHTEPEC K NPAKTHUECKOMY HIVHCHHID NpodeccHii, CBA3aHHbIX ¢ (PHINKOI;

«  7) IKONOTHUECKOTD BOCTIHTAHMA:

s — OPHEHTALHA Ha NPHMEHeHHe (HINYECKHX IHAHWI U PellleHHs 347144 B
ODNACTH  OKPYKAIOIIEH Cpe/bl, NMJAHHPOBAHMA NOCTYNIKOB W OLUEHKH HX
BOSMOAHBIX MOCASACTBHH LA OKPYKAIDUIEH Cpejibl;

* — OCO3HAHHE rN0DANBHOIO XapakTepa IKOMNOIHYECKHX npodieM H rmyTed Hx
PCIICHHN;

« 8) azanTaumn K MIMEHSIOINHMCH YCAOBHAM CONMAILHOR W NPHPOAHOIT
cpeibl:

» — NOTPEOHOCTE BO B3IAMMOJCHCTBHH TNPH  BRINOJHEHHH HCCHEJ0BAHWN ¢
NMpOCKTOR liIH'.tH"-IL“EHUH HANMPARICHHOCTH, OTEPBLITOCTE ONLITY W SHAHHAM
JAPYIHX;

* — [IOBRIICHHC YPOBHA CBOCH KOMNETCHTHOCTH Hepe3:  NMPaKTHYUCCKY Y
ASATENBHOCTD;

e — noTpedHocTs B (POPMHPOBAHHN HOBKIX 3HaHil, B TOM uncne popMyIHpoOBaTH
HIEH, MOHATHA, THIOTE3b! 0 MINYECKHX 00BEKTAX H SBICHHAX;

s — OcosHAaHHE JedMUHTOB CODCTBEHHLIX IHAHMI H KOMIETEHTHOCTEH B obmacTH
thusnkn;

*» — MIAHHPOBAHHE CBOETD PA3BHTHA B MPHOOPETEHHH HOBBIX (HIHYECKHX
THAHMI;

s — CTPEMIEHHE AHATHIMPOBATE H BBIABAATE B3AHMOCBA3IH NPHPO/LL, 0DLIECTBA H
IKOHOMHKH, B TOM YHCAE C HCMMILIOBAHHEM (PHIMYSCKMX IHAHHIN;

* — OICHKA CBOHX JEHCTBHH ¢ Y4ETOM BIHAHHA HA OKPYHAOIIYID Cpeny,
BOIMOMHBIX FI00AIBHLIX NOCACACTBHI.

METANPEIMETHBIE PE3YILTATHI

B peavierare OCBOCHMA NpOrpaMMbl no (JHIMKE HA YPOBHE OCHORHOIO
obmero odpazoBanud v odyvalomerocs OyIyT cpopMHpPOBaHEl METANPEIMETHBIC
PE3VALTATHI, BEIHMAIONIHE NOIHABATEILHBIE YHHBEPCATBLHBIE YHeOHBIC CHCTRHA,
KOMMYHHKATHBHBIE ~ YHHBEpCAlbHBblE  y4eOHbIE  ACHCTBHHA,  PeryIATHBHBIE
YHHBEPCATIEHEIE Y9eOHEIE JCHCTRHA.

losuaBaTe/IbHBIE YHHBEPCANBHBIE YHeOHBIC 1CHCTBHS

bazopnie JormMeckHe 1eicTRHA:



BEIABIATE H XADAKTCPHIOBATE CYLUICCTBCHHBIC TTPH3IHAKH ODBEKTOR
(ABACHHI);

YOTAHABIIHBATE C}"I.I.I.EETBEHHI:IfI NMPpH3HAK KJIECCII{IJHKE.I.I.HH. OCHOBAHHA 118
000DIIEHNA H CPABHCHHA;

BHIABIATE JAKOHOMEDHOCTH H INMPOTHBOPDCHHA B DACCMAaTPHBACMBIX EI}PIKTE!.L
JddHHBIN H IIEEJ'IH'.‘!.EEEHHHH. UTHOCAIITHXCH K li}HSH‘-IECKHH ABICHHAM,
BBIABIATE TPAYHHHO-CACICTECHHBIE CBAIH ITIPH H3IVHCHHEA [I]HEI-H'-IE'CIEHI
ABICHHI M MpOUCCCOB, ACHAThH BRBOALI C HCNOALBIOBAHHEM ACAVETHEHBIX
H HHIAYETHBHKIX }’MU'_‘I-EIHJIH]’-IEHHE. BELUIBHIATE MHINOTE3EI O BIGHMOCAA AN
TIIH'IH'-IEL‘HHE BEIHYHH,

CAMOCTONTEALHO BuOHpaTh crnocod pewenns  yueOHol  (m3nueckoil
JA0A4H (CpaBHEHHE HECKONLEMX BAPHAHTOB peluenHs, subop nanbonee
MOAXOAAIIETD ¢ YYETOM CAMOCTOATEIBHO BLUICNCHNIBIX KPHTEPHEB).

bazopsie HCCIEAOBATENLCKHNE TCHCTRHA:

HCTIOB30BATE BONPOCH KAK HCCASA0BATENLCKHH HHCTPYMEHT NOSHAHKMA;
NPOBOAHTE 10 CAMOCTOATENIBHO COCTABASHHOMY IAAHY ONBIT, HCCIOANBII
(prsmdecknil  ARCnepuMenT, HebOIBIIOE  HCCHEAOBAHHE  (PHIHYECKOTD
ABACHHSA;

OLECHHBATL HA  MPUMEHHMOCTE W JOCTOBEPHOCTH  HH(pOPMALIHIO,
MOJTYHIEHHYIO B XOJIC HCCIEI0BAHHA HAH IKCIIEPHMEHTA;

CAMOCTOATEALHO (POPMYIHPOBATE DDOOIIEHHA W BHIBOJBI IO PE3YIBTATAM
NPOBEAEHHOTO HADIIOJIEHHA, ONBITA, HCCIEIOBAHHY,

MPOrHOZHPOBATE  BOIMOKHOE  JlanbHeiiee  paseuTHe  (PH3MYecKuX
NPOLECCOR, 4 TAKKE BRUIBHTATH NPEANOIOAKSHHA 00 HX PAIBHTHH B HOBLIX
YCITOBHAX H KOHTCKCTAX.

Patora ¢ nndopmanneii:

NMPHMEHATE PAIIHYMHLIE METOILI, HHCTPYMEHTRI H 3aNpOCHl NPH MOHCKE H
orbope HHPOPMALIMH WIH JAHHKIX C Y9€TOM NpeIomeHH0H yaedHOo
thusuyeckoi sagaun;

AHATHIHPOBATE, CHCTEMATHIHPOBATE M HHTEPIPETHPOBATL WHPOPMALIHIO
PasIHYHBIX BHIOB W GOPM NIPeICTARICHHA,

CAMOCTOATEALHO  BLIOMpaTL ONTHMANBHYID (OpMY  OpeACTABICHHA
HHGOPMALIME  H  WUNOCTPHPOBATE  PEIIAeMble  3a0aqH  HECHORHBIMH
CXEMAMH, JHArPAMMaMH, HHOI rpadHKoil B IX KOMOMHALTHAMHA,

KoMMyHHKATHBHBIC YHHBEPCAILALIC Yuehuble neilcTBus:

B Xoae o0CYAIeHHA yueDHOIO MaTepHani, pe3ynsTATOB JabopaTopHbIX
paboT H NPOEKTOR 3aJaBaTh BOMPOCK! N0 CYWECTBY 00CYHIAEMOH TEMBI H
BBICKAILIBATE WACH, HALENCHHBLIE HA PEIICHHE 3aJa4M H NOLIepKAHHE
OUaromenaTeabHOCTH 00IEHNA;



COMOCTABRIATE CBOH CYHRICHHAE C© CYWSJICHHAME JIPpYTHR YHIACTHHEOB
auanora, 00HapyKHBATL PAITHYHE M CXOACTRO MOIHIIHIAL

BBIPOAATE CEOM TOYKY IDCHIA B YCTHEIX H ITHCEMCHHBIX TCRCTHX
I:'I}’ESJTH'-IHD NPEACTABNATE PEIVIIBTATEL BRIMTOJTHEHHDID l.';]H'.tll'-IEC‘H[!]’D OIbITE
(IKCnepHUMENHTA, HCCASIOBAHMA, NIPOSKTA);

TMOHHMATE H HCNMOBIOREATH MpEHMYILICCTR: KOMAHIHOH H
HHIMBIIYANLHOH padoTel TpH  pemieHHH  KoHKpeTHOH  dmsmaeckoi
MpohIeMsl;

NMPHHHMATE LICITH COBMECTHOMH ACATCIIBHOCTH, OPraHH30BLIBATL ..'J;L‘ﬁETHHH
no eé JOCTHACHUID: PacnpeaenaTs poam, ODCY#IaTh Npoiueccsl o
PE3YALTATE COBMECTHOI pabotel, 00001ATE MHCHHS HECKOILKHX JIO/CH;
BHINOAHATL CROK Y4CTh PatoThl, JOCTHIAN KAYECTBEHHOIO PeIynbTarTa no
CBOEMY HANpPapIeHMiy H KOOPAMHHPYA CBOH JCCTBHA C JAPYTHMA
YICHAMH KOMAH kL,

OUCHHBATL KAYECTBO CBOCIO BKNARA B OOWMH NPOAYKT N0 KPUTCPHAM,
CAMOCTOATEALHO CHOPMYIHPOBAHHLIM YYACTHHKAMH B3aUMOICIiCTBHS,

PervisTueikie YHHBepCAILHBIC YaelHbIe leiicTBHA

CEHHHPTHHHIEHHH:

BEIABJIATE NMPOOIEMBl B KHIHEHHBIX H yueOHBIX cHTyauuax, Tpedyronmx
JUIA PelIeHHA (PHIHYMECKNX IHAHMI;

OPHEHTHPOBATBCA B PasNHYHBIX MOAX0AaX TPHHATHA  peleHuil
(HHAHBHAYANIBLHOE, MPHHATHE pElIEHHA B IPYINNE, NPHHATHE pelleHni
rpyimnoii);

CAMOCTOATENLHO COCTABIATE AIFOPHTM PEUICHHS (PHIMHECKO 3a0a4H HIH
NAAHA HCCHEA0BAHHA C YY4ETOM MMEIOMIHXCH PECYPCOB H CODCTBEHHBIX
BOAMOMHOCTEH, ApryMEHTHPOBATL NPELIaracMble BAPHAHTL pelleHHi;
Aenarh BuIOOp # OpaTh OTBETCTBEHHOCTL 34 PellCHHE.

CHHDHDHT]]DJII“ IMOTHOHAILHBIN HHTENIEKT:

JABATh AACKBATHYIO OLICHKY CHTYARIIHH H NPCATaraTh iL1aH ec HAMCHCHIH
O0OBACHATE  NPHYHHLL  JOCTHRCHHA  (HCHOCTHRCHHA)  PE3VILTATOR
JEATENBHOCTH, JABATH OUCHKY NPHOOPCTEHHOMY ONBITY;

BHOCHTh KOPPCETHBLI B JCHATC/IBHOCTL (B TOM 49HMCIE B X0 BLITOIHEHWA
(PHIMYECKOr0  HCCACAOBAHHA  HAH  NPOCKTa) HA  OCHOBE HOBIX
OOCTOATENLCTE, HIMCHMBIUMXCH CHTYAUMI, YCTAHOBACHHBLIX OHbOK,
BOSHHKILHX TPYAHOCTEH;

OUCHHBATL COOTBETCTBUC PCIYILTATA LCAH H YCAOBRHAM;

CTABMTL CCOA HA MECTO JAPYroro YeJNOBEKa B XOHE Crnopa HIH JAHCKYCCHH
HA HAYYHYIO TEMY, MOHMMATE MOTHBEI, HAMCPEHHA M JOTHKY JAPYyToro;



»  [PHIHABATEL CBOE NMPaBO HAa OMHOKY NpH peuleHnH GU3HYecKHX 3a1a4 HiH
B YTBEPHK/ICHUAX HA HAYYHBIE TEMBI H TAKOE e [IPABO JAPYTOro.

INPEAMETHGBIE PE3Y.JIBTATHI

K konuy obyuenns B 7 KAacCCe NPeAMETHBIC PE3yaLTaThl Ha (a30BOM YPOBHE
JOUIAHEL OTPAKATH CPOPMHPOBAHHOCTE ¥ ODVHAIOIIHXCH YMEHHI:

*  HCHONL3IOBATE  NOHATHA:  DHMIMYECKHE M XHMHYCCKHE  HBJACHHA,
HADUIFOJIEHHE, IKCIIEPHMEHT, MOJEIb, FHIOTEA, CAWHWIL (PHIHYCCKHX
BE/IHYHMH, ATOM, MOJEKYJA, arperaTtHelie COCTOAHHA BelecTsa (Teéproe,
KHIKOE, ra3loo0pa3zHoe), MEXaHWYecKoe JIBIKCHHE (paBHOMEpPHOE,
HEPABHOMEPHOE, TNPAMOIHHEHHOE), TPACKTOPHA, PAaBHOACHCTBYIONIAN
CHIIA, nedopManis (ynpyras, NMACTHYECKa ), HERECOMOCTh,
COOOIIAKITHECH COCY/IRI;

o  paznHyaTe ARNeHHA (Audupyina, TenmoBoe NBHAEHHE YACTHII BELIECTBA,
PABHOMEPHOE  JIBHIKCHHE,  HECPABHOMEPHOE  JIBHMKEHHE,  HHEPIHA,
B3AMMOJICHCTBHE TE/, PABHOBECHE TBEPIBIX TEN € 3aKPEUICHHOH OCHIO
BpalllcHHA, nNepeiada  aBIcHHA ’I'BEF.IT.I:IMH TCaMHe, WHAKOCTAMH H
razas, EI.TMI'.‘H’:[]]E]]HDE JABIIEHWE, MNIaBpaHHe TEA, MpeBpalcHHa
MEXAHHYECKOH IHEPrHH) N0 ONHCAHHK WX XAPAKTEPHLIX CBOHCTB W Ha
OCHOBC OITBITOR, JTEMOHCTPHPYHNIIHX JaHHOC {IJH'EIHT-I CCKOE ABRNEHHE,

*  PAClO3HABATH NMpoABICHHE H3YUEHHBIX dJIlEH‘[EEE{HHL ABISHHIH B
OKPYHAKLIEM MHpe, B TOM uucie (HINYecKHe ABNEHHS B NpHpoae:
NOpHMCPbl ABHACHHA C PA%IHYTHBIMH CROPOCTAMH B WHBOH H HEEKHBOH
NpHpOae, ACHCTBHE CHIBI TPEHHA B NPHPOIE H TEXHHKE, BIHAHHE
aTMOCepHOro NaBleHHd HA KHBOH OPraHisM, IUIABAHHE PLID, PLIYATH B
TENe YeJN0BEeKA, NPH ITOM NEPEBOAHThL MPAKTHYECKYD 341a4y B yueOHY,
BBLIEIATL CYILECTBEHHLIE CROHCTRA (NPH3HAKH ) PHINYECKHX ABIEHMIL;

# (NIHCBIBIETE HIVHCHHLIC CBOHCTBA TEn H ¢H3H‘-IEL‘EHL’ HBJCHHA, HCIOIL3YAE
[bil']ﬁ'-lEl.‘HHE BOTHYHHEL (Macca, Uﬁ'l:-él'ﬂ. IULIOTHOCTE BCIICCTBA, BpPCMA,
¥ Th, CROPOCTE, CPCAHAN CRODOCTL, CHJIE YIIDYTOCTH, CHIA TAMCCTH, BOC
TENa, CHAA TpeHMs, jgasinenne (TBépaoro  Teha, KHIKOCTH, T1asa),
BEITATEHBAKIIIAA CHIIA, MCXAHHMYCCKAA pﬁﬁi}'rﬂ. MOIIHOCTL, TISYHO CHILI,

MOMCHT  CHIILI. Eﬂ'i[b'LﬁHHHEHT IOTIEIHOTD .H.L"ﬁL"THHH MOXAHHIMOR,
KHHETHYCCKAS W NOTCHUMAILHAA IHEPIUA), NPH ONMCAHHH NPABHILHO
TPakTOBATE  (QMIHYECKHH  CMBICH  MCHOOJLIVEMBIX  BEIHYHH,  HX

ODOIHAYCHHA M CAHHHILE (PHIMMCCKHX BEIHYHH, HAXONHTE (opMyIs,
CRAIBIBAIONING JHAHHYIO (HIMYECKYIO BEIHYHHY € JAPYTHMH BEAHYMHAMM,
CTPOHTE TPAPHKH HIYUCHHAIX 3ABHCHMOCTEH (PHINYCCKHX BEIHYHH,



XAPAKTEPHIOBATE CBOHCTBA Ten, (MINYECKHE HABICHHA W [POLIECCHI,
MCTIONBIVA TPaBUila CIOMEHHA Ciil (BAoas oaHoll npamoil), sakon ['vka,
sakoH [lackana, 3akoH ApxuMena, NpaBuiIo pasHOBECHA peidara (Dmoka),
«I0M0TOE  TPABHIO® MEXAHHKH, 34KOH COXPaHEHHH MEeXaHH9eCcKoil
SHEPrUM, NPH 3TOM  JaBaTh CAOBECHYH (OPMYIHpPOBKY 3aKOHA H
JANMUCHIBATL €M0 MATEMATHYECKOE BLIPAKCHHE,

OOBACHATH (PHIMHECKHE ABACHHA, MPOLECCH M CBOMCTBA T, B TOM HHCae
H B KOHTEKCTC CHTYALUHH §DPAKTHKOOPHEHTHPOBAHHOIO Xapakrepa:
BLIABJAATE NPHYHHHO-CICACTBEHHLIE CBAIH, CTPOMTL OOBACHeHHe W3 1-2
NOTHYECKHX WAros ¢ onopoi ua 1-2 uiyuyeHHsiX CBOHCTBA (PMIHYECKHX
ABJEHHI, lIJH‘!-II'-tL"‘CHHK JAKOHA HIH 3AKOHOMCPHOCTH,

pewarts pacuérusie 3afaum B 1-2  AelcTBHA, MCNONL3VA 3AKOHLI W
@upmynu. CBHILIBAIOINHE @II?H'—IEEHHE BCIHYHMHBL Ha3 OCHOBC aHAIHIA
YCNOBHA TA0a4H 3aMMHCHIBATE KPATKOC YCOI0BHE, MOJACTARIATE LIJH'!H‘IE’CHH{!
BEAMYHHL B (POPMYAR U [POBOANTL Pacuérbl, HAXOAHTL CNPaBOYHbLIC
AAHHBIC, HEODXOIHMBIEC 118 pClIcHAd 33084, OLUCHHBATE PCATHCTHUYHOCTE
MOIYHECHHOH (PUINYCCKON BEMHYNNLL,

PAcTO3HABATE Ilp(ﬁﬂﬂHH. KOTOPBIC MOWHO PCIIHTE  OpH MTOMOLULH
¢iH'iH'-I¢I’.!HJ-'I'K MCTOI08, B OMHCAHHH HCCICNOBAHHA BRUICIATE MPOBCPACMOC
NpeanoIcKenne  (rUmoTesy),  pasindare H HHTEPIPETHPOBATH
MOMYHEHHBI  PEIVABTAT, HAXOANTH OWHOKH B X0Ae ONLITa, ACaTh
BRIBO/IEI 110 €10 Pe3yIIbTaTaM;

MPOBOAHTL  ONBITEL MO HADNKACHHIO  (DH3HYMECKHX  SBJICHHI MM
(PH3IHYECKHX CBOHCTR TEJ: (POpPMYIHPOBATE NpoBEpACMBIC
NPEANOIOKEHHE, COOHPATh YCTAHOBKY H3 NPE/UIOAKEHHOTO 0DOPYI0BAHNA,
JAMHCHIBATE X0/ ONLITA H (POPMYTHPOBATE BLIBO/LI;

BRIMONHATE NPAMBIE HWIMEPEHHA PaccTOAHHA, BPEMEHH, MACCHl Tena,
00BEMA, CHIL M TEMOEPATYPhI C HCOOILIOBAHHEM HAHANOTOBBIX H
nuHposeix  npuBopoB, 3ANHCLIBATE NOKA3aHWA npubopos ¢ yuéToMm
3AIAHHON A0COMOTHOH NOrPEIHOCTH HIMEPEHHH,

MPOBOAHTE HCCNEN0BAHHE 3ABHCHMOCTH OQHOH QHINYECKOH BENIHYHHEL OT
APYroil ¢ HCNOAL30BAHHEM MPAMBIX HIMEPEHHH (3ABHCHMOCTH IIYTH
PABHOMEPHO [ABHAKYIIETOCA Tella OT BpPEMEHH JIBHAKCHHS Teaa, CHIIbI
TPEHHA CKOMLMKEHHA OT BECca TeJia, KauecTsa o0paboTKH MOBEPXHOCTEH TEn
H HEIABHCHMOCTH CHJILI TPEHHA OT IUIOIAIH CONPHKOCHOBEHHA Tel, CHIILI
YOPYIOCTH OT YVIUIHHEHHA NMPYRHHLL, BRTANKHBaOWEeH cunbl o1 obbéma
MOTPYKEHHOH HacTH TeNda H OT IVIOTHOCTH AHAKOCTH, €€ HEeIaBHCHMOCTH
OT MIOTHOCTH TENa, OT [IyOHELL, HA KOTOPYIO NOTPYKEHO TENO, VCIOBHIT
ABAHKA TE, YCAOBMH paBHOBECHE phidara ¥ ONI0KOB), Y4acTBOBaTL B



IAHHPOBAHUKE  yMeDHOTO  MocaenoBanns, cobupath VYCTAHOBKY W
BBITIOJIHATD M3MEPEHHA, CHCAYA MPEIIOMKEHHOMY NaaHy, (MECHPOBATH
PEIVILTATE NONYHCHHOH 3aBHCHMOCTH (DHIMYECKHX BENHHMHH B BHJIC
MpeAno#ensslX Tabnuy v rpadukoB, aenate BBIBOIB 1O PEIyIbTATAM
HCCIEIOBAHMHA;

NPOBOAHTL KOCBEHHBIC HIMEPeHHA (PHINHECKHX BenuyaHH (NI0THOCTHL
BEUIECTBA KHIKOCTH W TBEPAOro Tend, CHIA TPEHHMH CKOIbLKEHHA,
AABNEHHE  BO3IYXA,  BLHITAIKHBAIOIMAN  CHAA,  ICHCTBYIOLIAN  Ha
NOTPYHEHHOE B #HIKOCTh Teno, KoMppuimMeHT noneiHoro aeicrans
NPOCTHIX  MEXAHHIMOB), CHEAYH NPELIOKCHHON HHCTPYKLUMH: [pH
BBIQJIHEHHH  HIMEPEHHIT coDHpaTh IKCNEPHMCHTAIBHYID YCTAHOBKY M
BBIYHCASTE SHAYCHHE HCKOMOI BEAHYMHEL;

coDMONATE NPaBAIa TEXHHKEN BE30NACHOCTH NpH padoTe ¢ nadopaTopHBIM
o0OpYIOBAHHEM;

YRAILIBATL NPHHIHIL ACHCTBHS OpHOOPOB K TEXHHYCCKHX YCTpoiicTa:
BECHI, TEPMOMETP, JAHHAMOMETP, COODIIAKMIMECH cocyisl, Dapomerp,
PhIYar, NOABHAHLIT H HENOABHAHLIH DJ0K, HAKIOHHAA NIOCKOCTh;
XApaKTepH3IonaTh  NPHHIHITH JeicTrns HIYHCHHBIX Itpllﬁﬂpﬂﬁ H
TEXHHYMCCENX _';-'E‘I‘p‘-']ﬁETH C mmpui'i H& HX ONHCAHMA (B TOM YHCHE:
MOJMIMITHAKH,  YCTPOHCTBO  BOAONPOBOAA, THIAPABIMYCCKHIT  npece,
MAHOMETP, BRICOTOMED, NOPIIHEBOH HACOC, APEOMETP), HCNIDAL3YH 3IHAHUA
0 ceoficTBax (PHINUECKHX ABNCHWIT 1 HeoOXoanMBle (PHINYECKHE 3AKOHE]
H 3JAKOHOMEPHOCTH;

NPHBOJIMTE  MPHMEPR!  (HAXOIMTE  HHQOpPMANHKY O  NpHMepax)
MPAKTHYECKOTD HCMONL30BAHHA (MIHYECKHX 3HAHHH B NOBCEAHEBHO
HHIHH A obecneveHna De30NacHOCTH NpH oOpamesny ¢ npudopaMi |
TEXHHYECKHMH YCTPOICTBAMK, COXPAHEHHA 3J0pOBeA W coDIOAEHHA
HOPM IKONOTHYMECKOT0 MOBEIACHHA B OKPYXAKILEH cpene;

OCYILECTBIATE OTOOP  MWeTouHHKOB wHHbopmaunu B  Hurephere =8
COOTBETCTBHH C 3a1aHHBIM MTOHCKOBLIM 3AIPOCOM, HA OCHOBE HMEROIHXCH
JHAHMIT W OYyTéM CPaBHCHMA PazIMMHBIX  HCTOMHHKOB  BLIIENATH
HHPOPMALHI, KOTOpPas ABIACTCA NPOTHBOPEMHBOH HIM MOWeT OwITh
HEAOCTOBEPHOM;

HCIIOIIBI0BATE NPH BRITIOIHEHHH YHEOHBIX 3A1aHHH HAYYHO-TIONYISPHYIO
IHTEpaTypy  (HIHYECKOTO  COJACPMKAHMA, CHIPaBOYMHBIE  MATCPHAILI,
pecypenl cet Murepuer, Bragets npuéMaMi KOHCHEKTHPOBAHMA TEKCTA,
npeobpalosaiina HHGOPMALIHH 1 0QHOI IHAKOBOI CHCTEMBI B IPYTYIO;
CO3ABATL COOCTBEHHBIC KPATEHE NMHCEMEHHBIC H YCTHHIE COODIIEHHA HAa
ocHose 2-3 ucTounnkor uuopMauun GUIHYECKOro CONCPHAHHA, B TOM



yucne nyoaHdHO JenaTh KpaTkHe coOOIIeHHs O pe3yiibTartax NpoeKkToB
WM y4eOHBIX HCCIEIOBaHMil, TPH ITOM IPAMOTHO HCHOAL3OBATH
HIYHEHHBIH  NOHATHIHBIH  annapar  kypea  GHIMKH, CONPOBOKIATH
BBICTYIIIEHHE MMPE3ICHTALLHEH;

NPH BRITIOJIHEHHH YHEOHBIX TMPOEKTOB H HMCCHEAOBAHWIT PacIpeacisTh
O0A3AHHOCTH B TPYNNE B COOTBETCTBHH C TOCTABICHHBIMH 3A4AMH,
CAEANTL 33 BBLITIUIHEHHEM [UIAHA ACHCTBHH, AJEKBATHO OLEHHBATH
COOCTBEHHBIH  BKIAL B JGATENLHOCTL  [PYNNBL,  BLICTPAWBATH
KOMMYHHKATHBHOE B3aHMOICHCTBHE, YUHTHIBAA MHEHHE OKPYKAIOIIHX.

K konuy obydenus B 8 KIacce npeiMeTHbe pesyabTaThl Ha DA30BOM YPOBHE
JOJBKHBL OTPaKaTh CPOPMHPOBAHHOCTE Y 00YHAIOUIMXCH YMEHHI:

HCIOJL30BATL MOHATHA: MACCA H PAsMEpPbl MOJIECKYJL, TEIIOBOE ABHKEHHE
ATOMOB M MOJICKYJ], AIPEraTHLe COCTOAHNA BEUICCTRA, KPHCTAUTHYECKHE H
aMopipHble  Tena, HACHLIMEHHLIH W HEHACHICHHBIA MAp, BIAKHOCTL
BOSAYXA, TEMMNCPATYPa, BHYTPCHHAA SHCPIUA, TEIVIOBOH JABMIATENL,
WIEMEHTAPHLII WIEKTPHYCCKNI 3apajl, WICKTPHYECKOE Noe, MpoBOIAHHKH
H AHVICKTPHEN, NOCTOAHHLIH VIEKTPHYCCKHIT TOK, MATHITHOE NOIE;
PABIHYATE HBJACHHA (TENAOBOC PACIIHPEHHE M CHMATHE, Teninonepeiava,
TEMIOBOE PABHOBECHE, CMAYMBAHHE, KANWUIAPHBIC ABACHHA, HCNAPCHHE,
KOHJCHCALIMA, TUIABNCHHC, KPHCTAIHIALMA (OTBEPACBAHHE), KHIICHWE,
Tenaonepeaaya (TENNONPOBOAHOCTS, KOHBCKIIHA, H3JYHEeHHE),
ACKTPHIAUNA TE, B3aHMOICHCTBHE 3apAI0B, JACHCTRHS WIEKTPHYECKOrD
TOKA, KOPOTKOE 3aMblKaHWe, B3ANMOJCHCTBHE MArHHTOR, JeHcTBHE
MArHHTHOTO TIOJIS HA MPOBOJHHE C TOKOM, WIEKTPOMATHHTHAR HHIYKLIHA)
e OIMMHCAHHHEDY  HX IEPEHTE:‘FIHLTK EBﬂﬁETB H Ha OCHOBE ONLITOR,
NEMOHCTPHPYHOIIHX JAHHOE (PHINYECKOe ABTIEHNE;

pElCHl}!-HEBHTI: HP[]EHFI#:HHE H3IVUHEHHEIX d}HSH'-{EﬂHII.'{ ARMEHHH B
OEPY dad FOTIER MH]]E., B TOM “HCIS ¢|IH3H'-]EE|EHE HBJICHHA B TIPH]'.II'.'I-,.EI_EZ
MOBEPXHOCTHOS HATHMRECHHE H KalHJLTADHBIC HABICHHA B 2 NOPHPOOEC,
KpHCTALILL B npipoae. wsnydenne Connua, s3aMepsaHie  BOJIOCMOB,
MOPCKHE OpH3bl, 0DPa3OBAHHE POCKHL, TYMAHA, HHEA, CHETA, MIEKTPHYCCKHE
HABJACHHA B ETMEFCIZIJEPE, MICETPHUHCCTBD AEHBLIX OPraHHIMOB, MOIHHTHOES
nomne 3emid, JApeili) NOMIOCOBR, POk MATHHTHOIO [MOJA A4 KHIHH HA
3emiie, NOAPHOS CHAHAE, NPH ATOM MEPEeBOIHTL TPAKTHYECKYIO 3a/1a4uy B
yueDHYI0, BBIICIATh CYIIECTBEHHBIC CBOHCTBA (nNpH3HakH) dHIHYecKHx
ABJIEHHIL;

OIMHCBIBATE HIVHCHHLIC CBOHCTBA TEn H 'E]'J}IHHT-IE'CKHE HBJICHHA, HCITMILIYA
(hrsHMecKHe BeTHYHHBL ( TEMIEPATYPA, BHYTPEHHAA YHEPIHE, KOIHYECTBO
TEIUIOTHI, YAeHbHAA TeIoéMKOCTL BCILECTBA, YIACAbHAA TEIOoTa



[LTABJIEHHA, YIC/OBHARA TCIIIOTE HEPHUEPEEGBEHHH, YOCAbLHAA TCILTOTS
CrOpasMf  TOMAWBA, KOMPOHMIHEHT NOMEIHOTD JIeHCTBHA  TEIIOBOi
MAlIHHbLL, OTHOCHTCIBHAH BIGEHOCTE BOITYRL, 'BJ]EHTPH‘-IEERHFI Japanu,
CHMA TOKaA, WIEKTPHYECKOC HANPAMWEHHE, CONPOTHBICHHE NPOROIHHE,
YIAEIBHOE  CONPOTHBAGHHE  BEILECTBA,  pabota ©M MOIIHOCTH
MEKTPHYECKOTD Tl]l{-ﬂ}. nmpy OIMHCAHEH NMpaBHITBLHLO TPAKTOBATH
ﬂ]Hf‘iH'—lEL‘HHﬁ CMBICIT HCIIONIBEIVEMbIX BEJITHYHH, oDo3IHAYEHHA H CHANHHIL
(PUIMYCCKNX  BLJIMYMH, HAXO0AHTH (OPMYJIEL, CBAILIBAKILAC JAHHYD
(PUIMYMECKYIO0  BEJIMUMMHY € JAPYTHMH  BEAHYHHAMH, CTPOMTh rpadmkn
HIYHCHHBIX JABHCHMOCTEH Ii}H'.HI'-IEEKHK BEIAHYHH,

XAPAKTEPH3OBATE CBOHCTBA Tes, (M3MYCCKHE HBICHUA W [IPOLECCHI,
HCTIOUIL3YS OCHOBHBIC TIOJOWEHHE MOJCKEYIAPHO-KHHETHYECKOH Teopuu
CTPOCHHA BEICCTBA, NMPHHLAT CYNEPNO3HIAN Noneil (Ha KaYecTBEHHOM
YPOBHE ), JAKOH COXPAHCHHA 3apaia, 2akon OMa 18 y9acTka Uenu, 3aKkon
woyna-Jlenua, 3aKkoH  COXpaHeHHA  IHEPIrHH, NpPH  YTOM  JlaBaTh
CNOBECHYIO (POPMYIHPOBKY 33KOHA W 3aNHCHLIBATE €TI0 MaTeMaTHUYCCKOS
BLIPAKCHHE,

OOBACHATE (PHIHYMECKHE NMPOLECCH H CBOACTBA TEA, B TOM HHCIC H B
KOHTEKCTE CHTYAIMA NPaKTHEOOPHEHTHPOBAHHOID XAPaKTepa: BhIABIATH
NPHIHHHOCICACTBEHHBIC CBASH, CTPOHTL oObACHEHHE U3 12 noruuccknx
maros ¢ onopoi Ha 1-2 MIYYCHHBIX CBOHCTBA (PHIHUECKHX SBIACHHI,
(PHIMMECKHNX 3AKOHOB HIIH 3AKOHOMEPHOCTEI;

pemars pacuéTHeie 3anaun B 2-3 ASHCTBHA, HCNOALIYA 3AKOHE H
(hopMyIIBL, CBAILIBAKOUINEG (HINUSCKHE BEIHYHHBL HA OCHOBE AHATH3A
YCITOBHA 333aMH 34lHChIBATh KPATKOE YCINOBHE, BBIABIATE HCAOCTATOK
JAHHBIX 1A PEHIeHHA  3484M, BeIOHPATH 3aKOHK W opMYyIIkL,
HEODXOAHMBIE JUIA €€ pelleHHd, TNPOBOAHTL PACYETHl H CPaBHHBATH
[TOITYHICHHOS SHAMCHHE IIIJHEHHEEEI]H BEMTHYHHB! C HABSCTHRIMHM JAHHBIME,
Pacno3HABATh I'I].'IDEIFI-EMI:L EOTOPBIE MOEHO PEHIHTE [IpH  TTOMOILIN
IZIJHEHHEEHH){ MCETOOO0B, HCIOINBEIYA OIIHCAHHE HOCACAOBAHNA, BLIICTATL
MpoBCPREMOC [IPCANONEREHHT, OUCHHBATL [MPABHIBHOCTE TOPAIKA
NMpOBEACHHA HCCACIOBAHHA, OC1dTh BhIBO/LbI

NMpOBEOIHTE OIBITR - 110 HADTIOICHHID [I]HEI-H'-IEEIEHK ABJICHHH  HIH
[IJHZIH‘IEI:HH.‘-: CBOHCTB Ten {KE[I'IHJ'LI'[H]]HI:IE ABJIIEHHA, 3ABHCHMOCTE JaBACHHA
BOZAYXA OT ero 00béMa, TeMIepaTypel, CKOPOCTH MPOLIECCa OCTHIBAHHA H
HAIPEBAHUA [PH HATYHEHHH OT UBETa WAIyHamomed (nornomaioueii)
MOBEPAHOCTH, CROPOCTE HCTIAPDCHHA BOJALI OT TCMIICDATYPBRL AHIKOCTH H
IOWAIH €€ NOBEPXHOCTH, WICKTPH3amHA Tel H  BIAHMOJCHCTBHE
MWICEKTPHYCCKHX  3apagos, BEHI[MD.I.I.E:IEL‘TEHE MOCTOAHHLIX  MAHHTOR,



BHIYAIN3ALUNA MArHHTHBRIX TOJEH  NOCTOSHHBIX MarHuTOR, JEHCTBHA
MArHHTHOTO [IOJI8 Ha TPOBOIHHE € TOKOM, CBOHCTBA WICKTPOMArHMTa,
CBOMCTBA  IEKTPOJBHIATENA  NoOCTosHHOro Toka):  dopmynuposars
MpOBEPAEMBIE NPEANONoKEeHHA, CODMPATE YCTAHOBKY H3 NPELIOKEHHOTO
obopyI0BAHHA, OIHCHIBATE X0/ ONLITA M (OPMYIHPOBATE BIBO/LL
BRINIOJIHATE  NPAMBIE  HWIMEPEHHA  TEMNEPATYPHI,  OTHOCHTEILHOI
BIAAHOCTH  BO3AYXA, CHIBI TOKd, HANPAUKESHHA C© HCNONLIOBAHHEM
AHAIOIOBLIX NPHOOPOBR M AATYMKOB (PHIHMECKHX BEIMYHH, CPABHHBATH
PesYNLTATLL HIMEPennil ¢ yaEToM 3a1antoi abComoTHON NOrPelHOCTH;
MNPOBOAHTL HCCICA0BAHHE JABHCHMOCTH OZHOIN (PHINYECKOH BENHYHHBL OT
APYrol € MCHONLIOBAHHEM  NPAMBIX  MIMCPEHMIT  (3ARHCHMOCTE
COMPOTHRICHHA [MPOBOJAHHKA OT €ro JUIMHBL, [UIOWEAH  ONEPeYHOro
CCYCHHA 1 YACTBHOIO CONMPOTHRICHHA BEUICCTBA NPOBOIHNKA, CHIIBI TOKA,
WAYHIETO  4epe3  NPOBOJHHK, OT  HANPAKEHHA  HA  [IPOBOJHHKE,
HCCIICIOBAHUE  MOCHCAOBATCABHOIO W NAPALICALHOIO  COCAMHCHUI
NPOBOAHHKOB): IUIAHHPOBATE HCCHENOBAHKE, CODMPATBL YCTAHOBKY H
BBINOIHATE H3IMEPEHUA, CIEAYA NpeamKeHnomy naany, Quxcuposars
PEIYALTATEL TOMYYCHHOH 3aBMCHMOCTH B BHAe Tabaui n rpadmkos,
JCNATh BLIBO/B MO PE3YILTATAM MCCICI0BANHA;

NPOBOAHTL KOCBCHHBIE M3IMEPCHHA (PHIMYMCCKHX  BeIMYHH  (YIC/AbHAA
TCIUIOEMKOCTE  BELIECTRA, CONPOTHBACHHE TPOBOAHHKA, padora o
MONHOCTE MEKTPHYSCKOTO TOKa): IUIAHHPOBATE HIMEPEHHA, cobupath
IKCHCPUMEHTANBHYHD YCTAHOBKY, CAEIYA NPEIOKEHHOH MHCTPYKIIHH, M
BEIMHCIATE JHAMCHHE BETHYHHEL,

cobMOAaTh NPaBiiia TEXHHKN OE30NacHOCTH NpH padote ¢ 1abopaTopHeIM
0DOPYI0BAHHEM;

XAPAKTEPHIOBATL  NPHHIHNE  1EHCTBHA  M3YYEHHBIX NpPHOOPOE #
TEXHHYECKHX YCTPOHCTB ¢ ONOPoil HA HMX ONHCAHMA (B TOM 4Hcie:
CHCTEMA OTOIUIEHHA [IOMOB, THIPOMETP, NapoBas TypOHHA, aMmnepMmerp,
BOJILTMETP, CUETYHK WICKTPHHYCCKOH JHEPrHH, WIEKTPOOCBETHTE/ILHEIE
MPUOOPE], HAMPEBATENEHEIE WIEKTPONPHOOPE! (NPHMEPSI), WIEKTPHYECKHE
NPEIOXPAHHTENN, VIEKTPOMATHHT, NICKTPOABHIATENbL IIOCTORHHOIO TOKA),
HCIOJIL3YA 3HAHHA O CBOHCTBAX (PHIHYECKHX ABNCHHH M HEODXOJIHMBIC
(IndecKne 3AKOHOMEPHOCTH;

PACIIO3HABATE MPOCTHIE TEXHHYECKHE YCTPOHCTBA H  HIMEPHTENBHBIC
npubopel 10 CXeMaM M CXEMATHYHEIM  PHCYHKAM  (KHIKOCTHBIA
TEPMOMETP. TEPMOC, MCHXPOMETP, THIPOMETP, ABHIATENL BHYTPEHHErO
CrOpaHHs, YIEKTPOCKON, PEOCTAT), COCTARIATE CXeMbl WICKTPHYECKHX



ened ¢ nocleoBaTeIbHBIM H MapajncibHbIM COCITHHCHHCM WICMEHTOR,
PaZIHYAA YEITOBHBIC 0DOIHAYCHHA VIEMEHTOR MIEETPHYCCKHX HEHEH;
NPHBOANTE  FPHMEpPH  (HAX0AWTE  WHGOpMauMio 0 [pHMepax)
MPAKTHHECKOTD  HCMO M LIOBAHHA d}HBH'-iE{:KHK IHAHHH B MOBCEIHEBHOH
HHIHH Ui oDecnedeHns De30nacHoCTH npu obpaienun ¢ npubopaMu |
TEXHHYECKHMH YCTPOMCTBAMMH, COXPAHCHHS 3I0pPOBLA H  CODMOAECHHA
HOPM IKONOTHYECKON0 NOBEISHHA B OKPYEKAIOLIEI cpene;

OCYILCCTRIATE  NOMCK  MudopMaunn  PHINYECKOID  COACPWAHHA B
Hurepuere, Ha OCHOBE HMEKIMXCA IHAHMA H nyTéM  CpaBHEHHA
JONMOITHHTCABHLIX HCTOYHHEDOB BLILALIATE H]l{hﬂpﬂﬂuﬂm, KOTOpas
ABARETCH NPOTHBOPCYMBOM WIH MOKET OBITh HEJOCTOBEPHOM;
HCTIOUIL3OBATE [TPH BLINOJIHEHHH YYeOHBLIX 3aaiMi HAYYHO-NIONYISPHY IO
AUTEPATYPY  (PHINYECKOrD  COACpMAaHMH, COPaBOMHLIC  MAaTCPHAIL,
pecypen cetw Hurepuer, snaiers npuéMaMi KOHCNCKTHPOBAHMA TEKCTA,
npeobpasosanud HHHOPMALIK W3 OJHOH IHAKOBOI CHCTEMBI B JIPYTVIO;
CO3aBaTh CODCTBCHHBIC NMHCBMEHHBIC M KPATKHE YCTHBIC COODIICHMA,
obodinas  HrOpMALHKD  H3  HECKOJIBLKMX  HCTOYHHKOB  (PH3IHUCCKOrO
CONCPWAHNA, B TOM 4uche NyOIHYHO NPEICTaBAATH  Pe3yIbTaThi
MPOCKTHONH HIH HCCAENOBATENBCKON JEATSILHOCTH, NPH 3TOM IPaMOTHO
HCTIONL3OBATE  HIYYCHALI  NOHATHIHBIH  annapar  kypea  (pM3HMEH,
CONPOBOMKAATH BHICTYIIICHHE TIPE3CHTALIREN;

NpH  BEIMOJIHEHHH Y4eOHBIX [MPOEKTOR W HCCAENORAHMWI  (MInuecKnx
MPOIECCOR PACTIPEAEIATh ODA3AHHOCTH B IPYNNe B COOTBETCTBHH C
NOCTABICHHEIMH 3AJa4aMH, CHIEIHTh 38 BRITOMHEHHEM JIaHa AcHCTBHI |
KOPPEKTHPOBATE €r0, A/IEKBATHO OIEHHBATL CODCTBEHHBIH BKNag B
ACATEIEHOCTE MPYTITTLL, BRICTRAHBATE KOMMYHHEKATHEHOC HHHHMﬂ.‘].EﬁCTBHE,
NPOABIAA NOTOBHOCTL PA3PEIIATh HDH{]]JIIIKTI:I.

K konuy obyuenns B 9 Kiacce npeMeTHLIE pe3yibTaTel HA Ga30BOM YPOBHE
JOMAKHE OTPaKaTh CHOPMHPOBAHHOCTE Y 00YHAIOUIMXCA YMEHHI:

HCIIONBIOBATL  MOHATHA: CHCTEMa OTCMETa, MATCPHAILHAR — TOMKA,
TPACKTOPHA, OTHOCHTEIBHOCTh MEXAHHYECKOTO ABMMKCHHA, AcopMalima
(vopyras, niuacTHHYecKas), TPEHHE, UEHTPOCTPEMHTENBHOE YCKOPEHHE,
HEBCCOMOCTb M NEPErpy3kH, UEHTP THXKecTH, abcomoTHo TeEpaoe Teno,
LEHTP TAKECTH TBEPIOTO Teja, PABHOBECHE, MEXAHHYECKHE KoneDaHus n
BOJIHBI, 3BYK, HHpPaIBYK H YILTPA3BYK, WIEKTPOMATHHTHRIC BOJTHBI,
LIKANA MeKTPOMATHHTHBIX BOJIH, CBET, OIIMIOPYKOCTh M JANBHOIOPKOCTD,
CHEKTPBl MCIYCKAHHA W NOrIOWeHns, anbia, 0eTa- H raMMa-H3ITyHeHHA,
WI0TOMBL, AAEPHAR FHEPTreTHKA;



pasaHYaTh ABJCHHA (PABHOMEPHOE H HEPABHOMEPHOE NpPAMOIMHEHOS
ABHIKEHME, DABHOYCKOPEHHOE NpAMOAHHelHOe aBu#eHne, csoboaHoe
NAJACHHE Tel, PABHOMEPHOE JIBHMKCHHE MO OKPYHHOCTH, BIaHMOIeHCTEBHE
TeNl, PeaKTHBHOE ABIDKeHHE, KonebaTenbHOE ABHKEHHE (3aTyXaloumHe W
BBIHYMKIACHHBIE KONeOAHNA), PEIOHAHC, BOMHOBOE IABIMKEHHE, OTPaKEHHE
IBYKL, NMPAMOIHHEHHOS PacHpoCTPAHEHHE, OTPAKEHHE H NPEIOMICHHE
CBETA, NOTHOE BUYTPEHHEE OTPAKEHHE CBETA, paiioxkenne Denoro ceeta B
CHEKTP MW CAOKEHHE CHOCKTPAIbHBIX  LUBETOB, IMCHEPCHA  CBETA,
CCTECTBEHHAR PAIHOAKTHBHOCTb, BOIHHKHOBEHHE JIHHEHYATOIO CHexkTpa
WHTYHEHHA ) 110 OTIHCAHNID HX XAPAKTEPHLIX CBONHCTE M HAa OCHOBE ONILITOB,
JEMOHCTPHPYIOLIMX JaHHOE (PHIHYECKOE ABICHHE;

PACHOZHABATE  NPOABINCHHE  MIYYCHHBIX  (PHIHMYECKHX #ABICHHIT B
OKPYKAIEM MHPE (B TOM 4HCIC (DHINYCCKHE ABICHHA B NPHpOIE:
MPHIIHEBLI H OTIIHBLIL, JIBHACHHC 111AHCT Conneunoill CHCTEMBL, PCAKTHBRHOC
JABHAKCHHEC  WHBBIX OpPrafiniMoB, BOCIPHATHC 3IBYKOB WHBOTHRIMH,
ICMICTPACCHHLE, CCICMHYCCKHE  ROJIHBI, OyHaMH, 23X0, UIBCTa TCA,
ONTHYCCKHC HBICHHA B [IpHpOQIC, OHONOTHYECKOE JICHCTBHE BHIAHMOTO,
}’IIE-'IT!HEIIHWIET{'!HGI"L'! H PEHTICHORCKOTO H'L'l}'"'-lﬂllllﬁ. CCTECTREHHBI
PATHOAKTHEHLIH (GOH, KOCMHYECKHC IIY4H, PAIMOAKTHBHOE HITY4CHHE
NPUPOIHBIX  MHHEPANOB, JCHACTBHE pPAIMOAKTHBHLIX HINYueHHWl na
OPrani3M eIoBCKa), NPH ITOM TNEPEBOJINTH NMPAKTHYECKYI0 3a1a4y B
YIeOHYH, BBUICINTh CYUIECTBCHHBIC CRBOHCTBA (NPHIHAKH) (QHIHMECKHX
ARIICHWI;

OIMCBIBATE M3YMEHHBIC CBOHCTEA TN H (DHIMUESCKHE SBICHHH, HCTIONL3YS
(puanveckne BEAHYHHE (CPEHAS W MTHOBEHHAA CKOPOCTH TENa MpH
HEPABHOMEPHOM JIBHKEHHH, YCKOPEHHE, NEPEMENICHHE, NYTh, YITOBas
CKOPOCTE, CHIIA TPEHMA, CHNA YNPYTOCTH, CHIA TAMKECTH, YCKOpEHHE
cBODOAHOIO nNAajJeHus, BEC TEend, HMNYALC TENd, HMIOYILC CHIILL
MexaHuyeckas pabora M MOWHOCTh, NOTEHUWANBHAA JHEPrHA Tena,
MOAHSATONO HAL MOBEPXHOCTBLIO 3EMIIM, NMOTCHUNRAILHAR MHEPIHA CHKATOI
MPYAHHL, KMHETHHECKAA IHEPIHA, [ONHAS MeXaHHHECKas IHEPIHA,
NEPHOA H 4acToTa Konebauuil, 11HHA BOJHEL, TPOMKOCTE 3BYKA H BBICOTA
TOHA, CKOPOCTh CRETA, TOKA3ATENIL NNPE/IOMICHHA CPelibl), IPH ONHCAHWN
NPaBHILHO TPAKTOBATE (PHIMHECKHI CMBICT MCNOMLIYEMBIX BEIHYHH,
ODOIHAYEHHA W COHUHHLLL (PUINMECKHX BEIHYHH, HAXOAHTL (HOPMYIIEL,
CBA3LIBAOIINE TAHHYIO (PHIMUECKYI0 BEIMYHHY € IPYTHMH BEJIHHHHAMMH,
CTPOHTE rpadhHKl H3YUEHHBIX JABHCHMOCTEH (HINYSCKHX BENTHYHH;
XAPAKTEPHIOBATL CBOMCTBA Ten, (MIMYMECKHEe ABICHHA W IPOLECCHl,
HCHOUIL3YH JAKOH COXPAHEHHH SHEPIHH, 3AKOH BCEMHPHOIO TANOTEHHA,



MPHHLMN  CYTEPIOIHIHN  CHI, TPHHUMIT OTHOCHTEILHOCTH [ anmnes,
3aKOoHbl HBIOTOHA, 3aK0H COXpaHeHHS HMOY/ILCA, JAKOHLI OTPAKEHHA W
NPENOMIEHHA CBETA, 3aKOHBl COXPAHEHHA 3APAI0BOI0 H MACCOBOTO YHCEN
MPH SAEPHBIX PEAKLHAX, NPH TOM [1dBaTh CAOBECHYH (hOPMYIHPOBKY
JAKOHA ¥ 3ANHCLIBATE €10 MATEMATHYECKOE BLIPAKEHHE,

O0OBACHATL (PHIHYECKHE NPOLECCH H CBOIMCTBA TEN, B TOM HHCIE H B
KOHTEKCTE CHTYAIHH NPaKTHKOOPHEHTHPOBAHHOID XapakTepa: BIABIAThL
NPHYHHHO-CNEACTBEHHEIC CBA3H, CTPOHTL 0DBLACHEHHE M3 2-3 NOrHYeCKHX
WArOE ¢ Onopoi Ha 2-3 MIyyeHHBIX CBOMCTBA (PHIHMHECKHX ABIACHHI,
(PHIMYCCKHMX 3AKOHOB WIH 3AKOHOMEPHOCTEH;

pelmarh pacuérubie  3agaum  (onuparoiiMecs Ha  cucremy w3 2-3
VPABHEHMI ), HCHIONBL3VA 3aK0HLI ¥ (POpMYIILL, CRAILIBAIOMIHE (PHIHYCCKHE
BCIAHYHHBL HA OCHOBC aHATH3A YCIOBHA 30024H 3alHCHMBATL KPATKOC
YCNOBHE, BLIABIAATE HCAOCTANOMIHC HIIH H3IOLITOUHLIE JAaHHBIE, ﬂHﬁH]JHTI:
3aKOHB H QOPMYIIb, HEOOXOIAMMBIC IR PCIICHHUA, NPOBOAHTL PacutTel U
OUCHHEATE  PCAUTHCTHYHOCTE MOJIYMCHHOTO  3HAYMCHHHA q}ll'!H‘iE'EHﬂﬁ
BCITHYHHBIL,

PAacTo3HABEATE Ilp(ﬁﬂﬂMH. KOTOPRIC MOWHO PCIIHTE  OpH MOMOLIIH
@H'!H'—IﬂﬂHHK METOMOB, HCMNOMIBIYVH ONHCAHHNE HCCACAOBAHHA, BLUICIHTH
NPpOBCPRACMOC NMPCANOINKCHHS, OUCHHBATE NMPABHABHOCTE  NOPAJIKA
MPOBCACHNA  HCCACIOBAHHA, CIaTh  BbIBOIK, HHTCPIIPETHPOBATE
pPe3yNLETATH HADMIOIEHHH 1 ONLITOB,

MPOBOJIHTE  ONBLITEL M0 HADMKJAEHHID  (PHIHYECKHX  ABISHMH  HIN
(pH3MMECKHX CBOMHCTB Ten (W3y4denwe sToporo 3axosa Heiortoma, 3akona
COXPAHEHHA IHEPIHH, IABHCHMOCTE NEpHOAa komeDaHuil npYEHHHOIO
MAATHHEA OT MAcChl IPy3a H KECTKOCTH MPYHHHB H HE3ABHCHMOCTh OT
AMILIHTY/IBEl MANBIX KOACODAHHIH, NPAMOIHHEHHOE PACTIPOCTPAHEHHE CBETA,
paznokenne Benoro cpeTa B CHEKTP, M3YHeHHE CBOHCTE M3o0pameHHs B
IUIOCKOM 3EPKAie H CBOHCTB H300pameHHs npeaMera B cobDHparouied
AHH3E, HabIOJACHHE CHNOIIHBIX H JIHHEHYATEIX CHEKTPOB HAIYHEHHA):
CAMOCTOATENBHO CODHPATL YCTAHOBKY M3 M30BITOMHOIO  Habopa
0DOpYAOBAHHA, ONHCHIBATE XOJ ONBITA W €ro  pe3yiabTarhl,
(hOPMYIHPOBRATE BhIBOILI]

NMPOBOAHTL NMPH HEOOXOAHMOCTH CEPHIO MPAMLIX WIMEPEHHII, onpeaciss
Cpe/iHee 3HA4YeHHe WiIMepaemoil  BenwuHHbl  (OKYCHOE PacCTOAHHE
cobupawomed  auH3el), 00OCHOBEIBATL BRIDOp cnocoda  MIMEpeHHA
(MEMEpHTENRHOTD PpHDOpa);

NPOBOAHTE  HCCASIOBAHME JABHCHMOCTEH (PHIMYECKHX BEIHYHH C
HCIOIL3OBAHHEM TPAMBIX HIMEPCHHH (3aBHCHMOCTL [IYTH OT BPEMEHH



MpH PABHOYCKOPEHHOM JIBHAKEHHH 0e3 HaualeHOH CKOpPOCTH, nepuoja
KomeDaHHH MAaTeMaTHYECKOrD MasTHHEA OT JAIMHHBI HHTH, 3aBHCHMOCTH
YIid OTPEARCHHA CBCTA OT YInd NaJACHHA B YTa nMpejoMiIcHHA OT YITa
I:IE..EI.EHHH]: [NTEHHPOBATE HCOCACIOBAHHE, CAMOCTOATCIIRHO EDEHPE[TI:
VCTAHOBKY, (PHKCHPOBATBH  PE3VALTATHB  MONYHEHHOH  3aBHCHMOCTH
(pmIvHeckux BeNMYMHH B Buae Tabmuu H rpafMKoB, AenaTh BRIBOIBI 110
pe3yNLTATAM HCCACAOBAHHA,

MpoBOAHTE KOCBCHHBIC HIMCPCHHA LI.IH'JH‘-IL’LFKHK BCIHYHH [CPEJ'.I.HHH
CKOPOCTL M YCKOPEHHE TEIa (pH  PaBHOYCKOPEHHOM  JIBHIKEHHH,
YVCKOpEHHE CBODOAHOIO NajeHus, RECTKOCTh NpymuHbl, woxpdmument
TPCHHS CROJBREHHS, Mexanuyeckas pabdota M MOWNHOCTL, 4acTora u
nepHoa  KoneDaumil  MATEMATHYECKOIO M NPYRHHHOIO  MasTHHKOB,
ONTHYCCKaN  cuaa  coDHpaomedi  Juu3L,  paanoakTHBHBR  don):
IIAHHPOBATL MI3MEPCHHA, CODHPATHL IKCHCPHMEHTAILHYIO YCTAHOBKY W
BRINOJHATL HIMCPCHHA, CACAYS NPEUIOWEHHOR HHCTPYKUHH, BHIMHCIAT
FHAYEHHE BEIHYHHLI H AHATHIHPOBATL NOAYYCHHBIC PEIYILTATH ¢ YUETOM
FAMAHHON NOrPEIHOCTH HIMEPCHHIA;

cOOMIOAATE NpaBuiIa TeXHHKn OesonacHocTu npu pabore ¢ naboparopHsiM
0DOPYI0BAHMEM;

pasINYaTe OCHOBHBIC MPHIHAKH HIYYEHHBIX  (HIHYCCKHX  Mojenei:
MATEPHANBHAN TOuKa, abcomoTHO TBEPAOS TENo, TOMEUHBI HCTOMHMEK
CBETA, JIyd, TOHKas JIHH3A, TUIAHETAPHAs MOJIeNb AaTOMa, HYK/IOHHAN
MOJIENE ATOMHOIO 8/1pa;

XAPAKTEPHIOBATE  TPHHIMMIBL  JeHCTBHA  MIYVMCHHBIX  npHbopos  ©
TEXHHYECKHX }"ET[}L'IEETB C {]Hl}pl}ﬁ HA HX OIMHCAaHHA ['H TOM YHCIIE:
COHAOMETP, JAATYHKH [OJIOKEHHA, PACCTOAHHA H YCKOPEHHSH, pakera,
IXOIOT, O04EH, TEPHCEON, I:Ih'.'ll'l‘i.'.'llEl.I'II'IJEIFIIHT1 ONTHHECKHE CBETOROMLIL,
CNCKTPOCKON, J03HMETP, KaMEpd Elilr!'.r'lI:.i.':I}HEI]+ HCNOOL3YA  3HAHHE O
cBOHCTBAX  (IM3IMMECKNX  ABICHMI M HeoDXoauMele  dH3HYECKHE
FAKOHOMEPHOCTH,

HCTIONb30BATE CREMBI M CXEMATHYHBIC PHCYHEH H3YHCHHBIX TEXHHYCCKHX
}’ET[IGEETH.. HIMEPHTEILHBIX ﬂpHﬁﬂpDB H TEXHOMWIONHYCCKHX MpOLeCCOoB
npH pEIIEHHEH }"-IEE'HG—HPEIK'I'H'-IEEKHK Ja0a4, ONTHYCCKHE CXEMEL IR
NOCTPOSHHA H300paXKeHHH B II0CKOM 3EPKAne W CoDHPaIIEH IHHE;
NPHBOANTE  MPUMEPEl  (HAXOAWNTE  HHQOPMALNKD ©  OpHMEpax)
OPAETHHCCEOID  HCIIOIBI0BRAHIA EI]IH'!-H'-IE’L'KHR JHAHHH B [IOBCEIHEBHOH
HHIHM 108 obecnedenns Oel0nacHoCTH npH obpamenuy ¢ npubopaMu M
TEXHHYECKIIMH :'.I’{:TP{IFICTHEMH. COXPAHCHHA 3N0pOBBA H L'[J‘EJIID.IIEHHH
HOPM IKMIOMHYECKOTO NOBEACHHA B OKPYRAIOULIEN Ccpele;



OCYIECTBAATL  NOMCK  MHOpManMM  (PHINMECKOr0  COJACpMaHHA B
Hureprere, caMocTosTenbHO (DOPMYIHPYA MOMCKOBLII 3aNPOC, HAXOAHT
NYTH ONPEICIEHHA TOCTOBEPHOCTH NONYHEHHOH HHPOPMALHK HA OCHOBE
HMEIOIHXCH SHAHHH W JONOIHATEABHEIX HCTOYHHEOR,

HCTIONB30BATE TIPH BRITIONHEHHH YHEOHBIX 3a1aHMH HAYYHO-TIONYJISPHY
IMTEPATYPY  (PHIHYECKOro  CONCKAHWA, CHOPABOMHBIE  MaTePHAlIb,
pecypes cetn MuaTepuer. anaaers npHEMaMH KOHCNEKTHPOBAHHA TEKCTA,
npeobpasoBadns HHOOPMALIHH M3 OAHOH HAKOBOI CHCTEMBL B JIPYTYIO;
COZTABNTH CODCTBEHHBLIE NMUCHMEHHEIE W YCTHRIC EDL‘IEHI.EHHH Ha OCHOBE
Hllli!ﬂpH-ﬂUHH M3 HECKOJBKHY HCTOYHHEOB [l}H'j:H‘IE'EK[HT.I COACPHEHMA,
NyGIHYHO HPEACTARIATE PE3VILTATEL IPOCKTHOIN WIH HCCACA0BATCALCKOI
NEATENBLHOCTH,  [PH  9TOM  TPAMOTHO  HCHONL30BATL  H3YUYCHHBIT
MOHATHAHBIL AnmapaT wiydaeMoro pasaena HIMKH 1 CONpoBOMKIATH
BRICTYIUICHHE npeseHtTauMed ¢ yuéroMm  ocobeHHOCTeH  ayIHTOpHH
CBEPCTHHROR,



TEMATHUYECKOE INITAHHPOBAHHE
7 KJIACC

Koanuecrno yacos

Ne Haumenosanme pasie os n Tem
n/n HPOTPaAMM Beero

Paznen 1. Puinka u €€ poik B NOIHANHE OKPVKRIOUIETD MHApa

1.1 PuaMKd - HIVED O NPpHPOAS 2
1.2 DHINMCCKHE BEIHYHHLI 2
k3 EctecteennonayMHLIi METON NOIHARAA 2

Hroroe no pazaeny f

Painen 2. lepronavuaienbie CRETENAA O CTPOCHIN BEIECTRA

2.1 CrpocHHe BCLICCTRA |
12 JeHkeHne 0 BauMOIeRCTRHE YACTHIL -
- BEIIECTRA -
2.3 ATpPeraTHee COUTORHMKA BELICCTBA 2

Hroro no paineny =

Paxnen 3. Ipmxenue n pianMoIcicTene Tea
1.1 Mexannueckoe JRHKeHIe 3

32 Huepuna, sacca, nao0THOCTE 4

Kowrpoasnsie

paboT

MpakTuaeckne

pabors

FAEKTPOHNLIE
(ungposnie)
ofipaioBare LiLie

pecypest

Butanorexa [TOK
hitips:m.edsoo.r T 61594
bubtanorexa LOK
hittps://miedsoo.my 70416194
Bummorexa LHHOK
hitps://m.edsoo, T 16194

bubmmorexa [[OK
hittps://medsoo,my 7416194
bubnnorexa [[OK
hibips: medsoo, /T HE LG9

bubmmorexka 1HOK
https://'medsoo. 7416154

bubarorera LIOK
hitps://m.edsoo. T4 1 6] 04
bubmmorexa LIOK



3.3

Cuaa, Buasi cun

Hroro no pazpeny

Paspen 4. Jlapaenne T8épapix e, SRAKOCTEH 0 TA308

4.1

44

Jasaenne. Tepenasa ganienns TeEPILMK
TEIAMH, HHAKOCTAMM W FA3MH

JlarneHHe HHAKOCTH

Atmocieproe nannenue

JeHcTBne RUAKOCTH 0 Mais Hi NOTpyREeHHoe
B HHX TEI0

Hroro no pasneny

Pasnen 5. Pabiora m Monmocts. Ineprus

a.1

" 2

5.3

Patora 1 MOUHOCTh
[pocTeie Mexannim

Mexanuueckas IHCPIHAE

Hroro no pasaeny

Peseprioe BpeMs
OBLLEE KOTHYECTBO YACOB 1O [MPOTI'PAMME

21

21

68

hitps:/m.edseo,m/ 74 16194
butanorexa LLOK
htips://m.edsoo.mu 714 16194

bButamorexa LIOK
ttps: mcdsoo my 7 LA ] 94
Butaworexa [1OK
hitps:/medsoo T TG94
Bwbmmorexka LIOK
https:/m.edsoo, /7416194

bubmrorexa LHOK
tp:d! 4161594

bBubmmorera LHHOK
hiips://meedsoom T4 16194
brtnmorexa LHOK
https://m.edsoo. T4 16194
Butmmoreka LIOK
https://m_edsoo,m/ 74 1 6194



8 KJIACC

HanMenoBanue paiie o8 0 Tem
HPOTPaMMiL

Ne /i

Panen 1. Tendorkie ARIcANA

1.1 CrpoeHne # CBOHCTRA BEIICCTEA

12 Tenaossie npoueccu

Hroro no pasaeny

Panen 2. Bﬂtﬂpl-l YCCKHE M MATHHTHRIC ARTCHHR
FNeKTPHYECKHE JapAILL JapaKeH L Ten

2.1 =
W HX BRanMoaeiicTane
2.1 [MocTornnslil 3nexTpHICCKni TOK
23 MaruuTHsie SBICHHN
24 DACKTPOMATHHTHAR HHIYKIHA

Hroro no pasaeny
Perepenoe apems
OBILEE KOJIMYECTBO YACOB 110 [TPOI'PAMME

Koanvwecrno yacos

Beero

37

s

Kowrpoasnse
paboT

MpaxTwaeckne
patoTh

14.5

IERTPONNHBIC
(nndposnic)
OBpaIDBATE LI LIE
PeCYpes

butanorexa LHOK
hitps:‘'m.edsoo.u/ 7141 8] ce

butnmorexa LIOK
hitps:/'moedsop i 714 | B 1 ce

butanorexa LIOK

htips://'m.edsoo.m/ 741 8 ce

buGanorexa LIOK
https://m.edsoo.m/7f4 1 Bl ce

butamorexa LHOK
https:/m.edsoo.m 741 81 ce
buGmmoTexa LLOK

i edsoo.nu 7




9 KJIACC

HanMenoBanue paiie o8 0 Tem
HPOTPaMMiL

Ne /i

Paznen 1. Mexaupueckne apienns

1.1 Mexannueckoe IBHEEHHE B Cnocodul ero

OMHCAHKA
12 Baanmoaeiicrane Ten
i3 3AKOHM COXPAHEHNN

Hrore no paineny

Pazgen 2. Mexannueckne KoeGamuns M BoJri

2.1 Mexaunuecrne kosebanng

2.2 Mexannieckne oL, IByK

Hrore no paneny

Paznen 3. JIekTpoMarnHTHOE NOJE B VIEKTPOMATHITHLIE BOJIHL]

31 DACKTPOMATHHTHOE TONE W
- WICKTPOMATHHTHBIC BOJIHL

Hroro no pasacny

Painen 4. Coetonkic anacnns
4.1 3aKoiid pacnpocTpaHeHHs cBeTa

Koanvwecrno yacos

Beero

10

10

40

15

fy

Kowrpoasuie
paboT

MpaxTwaeckne
patoTh

(]

IERTPONNHBIC
(nndposnic)
OBpaIDBATE LI LIE
PeCYpes

butanorexa 1HOK
hitips: 'm.edsoo.mi7 4 1 adab
bubanorexa LIOK
htrps://m.edsoo.m 714 1 ndat

butanorexa LHOK
https://m.edsoo.m 714 | adab

bBuGanorexa LIOK
https://m.edsoo.m/ 74 1 ndat

butamorexa LHOK
https://m.edsoo.m 714 | adab

Bubamorexa [TOK
https:/'m.edsoo,m 74 | pdab

bubamotexa L1OK



42 JIHH3sE B OTTHYeCKHE TPHGOPR
4.3 Paznosmenne Beloro ceeta B CnekTp
Hroro no pasneny

Pazgen 5. Kpanropsie aeicnnsa

3.1 Henyekanne u noraoueHne CBeTa aroMom
5.2 CrpoeHHe ATOMHOIO S1pa
53 Anepunie peaskunn

Hroro no PERIeny

Pazpen 6. Hostopureasno-oGolmaomimii Moayis

[osropenne 1 obobcHne COACPKAHNR

) Kypea dursikn 3a 7-9 knace

Hroro no pasaeny

OBUIEE KOJIHYHECTBO YACOB 110 [MPOTPAMME

15

17

102

27

hitps./‘m.edsoo.m 74 1 adat
Butamoresa LIOK
htips:/‘/m.edsoo.ru 74 1 adah
butanorexa 11OK

hitps:/medsoo 7 Ladab

butmmorexa LIOK
https:/‘'m.edsoo.ru 74 ladah
butanorera 11OK
hiips:/'moedsoo.mu/ 714 L adab
butanorera LIOK
https://m edsoo.m 74 | ndab

Bubanorexa LIOK
https://m.cdsoo,mu 74 1 adab



LA

MOYPOYHOE ILIAHHPOBAHHE
7 KJIACC

Tema vpora

duka
APHPOILE
MUIHieCKHe ARTCHHA

HAYKA 0 npupoae. Henenns

MUIHMYECKHE BETHYHHE H HX HAMEPCHHE

¥ pog-necaegonanme "Hivepenne
TEMTIEPATYPEL IPH MOMOMIIH KHAKOCTHOTO
TEPMOMETE H JATUHKS TeMIepaTypsl”
MeToas HayMHOIO nosHanuA. Onncanme
PHIHHCCKUX ARNICHHIT C NOMOLIBI0 MOICICH
Ypog-necaciosanne "llposepra runoresst:
JUIRHOCTE NONETA IAPHED, TYIIEHHOIG
FOPUIOHTAILHO, TeM Dobine, 4es DOAbIIC
BRECOTA MyCcka"

Crpoenne semectsa. Onwm,
AOKATRIBAKIIHE THCKPETHOE CTPOCHHE
RELICCTRA

JIBMAEHNE HACTHIL BEECTR

Ypor-necneaosanne «Onsms mo
HabIOASHHIO TEMIOROTO PACIIHPECHIN
FHOR

Koanuecrno yacos

Beero

Kourpoasnse
paboT

MpakTuueckue
paborn

FAERTPOHHLIE

unppoBLIe
ofipaioBareaLisie

pecypest

hups;//resh.edum/’

https:/ resh,edu.m’

Bubanorexa LIOK
hitps://m.edsoo,m/ U917 2a

htps:/ resh.edu.m’

bubanorexa | [OK
bt e dao. m/ TN9 fie(a

bubanorexa LIOK



19

20

A MPETETHRIC COCTOHHHE RETICCTRA

OcobeHHOCTH arperatHhiXx COCTORHHI BOJILL.

Obobmenne no payzeny «llepronavanuinie
CHEICHHA O CTPOEHIN BLIIeCTRAR

Mexannaeckoe anskenne, PasHoMeproe
HEFIHHHDHEPHG: JABHMECHHE

Cropocti. Exmmnin ckopocti

Pacyer MYTH 0 BPEMEHN TRAMRCHHE

Hiuepuns, Macca — Mepa HHEPTHOCTH Ten

[nomnocTe pemectra, Pacder sMacchl 1
OLEMA TENA M0 ero NI0THOCTH

JNaboparopHan pabota «OnpeacneHne
MAOTHOCTH TEEPAOTD TENdN

Pemenne sy no reme "lliornocts
petecTea”

Cuna kak XapakTepHCTHER BIaHMOJCACTBHA
ten Cwna ynpyrocma. 3akon [N'yka
Jlaboparopuan pabora «Haysenne
FABHCHMOCTH PaCcTHRCHUA (aeopaaiim)
APYHHHBL OT TPHICKEHHON CHITbY
Henenne TaroTeRHa, Clna THKECTH

CBase Me#Iy cHIDH THHRECTH H MAccoi
Tena. Bec tena. Pewenne 3agay no reMe
"Cuna rasectn”

Crna TRRECTH HE APYIMX IUIaHETIN.,

Bubanorexa L [OK
hittps:/m.edsoo.ny Tad A 78

Bubanorera LIOK
hitps://m.edsoo,m/ fllati5ch
Butmmorexa LIOK
hittps://m.edsoo.m/ 079
Bubanorexa LIOK
butanorexa [HHOK
hitps://m.edsoo.mu/ (TDadc 10
bubmorera LHOK
hitps:/ 'm.edsoo.m/ (Malfee

bubanorexa [[OK
hibips:/ /e Al 2 3c

bubanorexa L1OK
https:/ 'moedsoo.m/fa | 778

BuGanorexa LIOK



24

25

27

28

29

30

3l

32

33

34

DHINYECKHE XAPAKTEPHCTHEH TLIAHET

Hasepenne cun. JAunamomerp

Bec tena. Hepecomootns

Crnomenne aayx cHi, HANPapISHx 1o
oaHON npasoil. Pasroaelcreyioman cun
Pemense IaTaY Mo TeMe
"Pasnoaeiicrayioman cun”

Cuna tpenss u e€ Buaw. Tpenne B npupoae
H TCXHHEKE

Jaboparopuas pabora «Hayuenne
HBHCHMOCTH CHAB TPEHHA CEOVILECHHA OT
CHIOKI JARTCHHA I XAPAKTERA
CONPHKACHIOUINNCH NOBEPXHOCTEIN
Pemenne 1a1a4 Ha onpejiencHue
pasHoaeicTRYIMIRH CHIL

Pemenne samavu no remam: «Bee renan,

wl padmmeckoe w3obpascHne e, «Cunsim,
/PARHOACHCTRYIOUMN Ciy

Konrponkhas pabora 1o TeMan:
aMexanngeckoe TrHKeHner», «Macca,
naoTrocTeR, «Bec Tenan, «l paduueckoe
niobpakenne cums, «Cuism

Hasnenne. Cnocobu yMeHLIIEHHA H
VEBCTHYEHHS TaRNeHH

Jagneune rasa. JABHCHMOCTL THRICHIA TH3a
o1 0lbEMA, TEMNCPaTY P

Butmmorexa LHOK

httpss 'm. / b
bubmoreka LIOK
fipsme 3,1 F i
bubumorexa LIOK

Butmmorexa LHOK
hittps://m.edsoo,m: fla | b

bubmworeka LIOK
hittps://medsoo.mu/ Tla lecl

butanorexka LOK

https:/'m.edsoo. ru/ 10 | de

bubanorera LIOK
htips:/ m.edsoo.m filla20ab
Butmorexa LIOK

e ' TiMa2 3 7h



a5

36

37

£

39

40

41

42

43

45

46

47

45

HMepeaaua nanieAns TREDIRMH TEIAMH,
WHAKOCTAMA 1 rasanu. Jokon Tackans

Jannense B KHIKOCTH I TA3€, BEIIBAHHOE
ACHCTEMEM CHITE THRCCTH

Pewmenne 3naay no reme o lannense B
wHAKOCTH B rase. Jaxon Tlackans

Coobmaomnecs cocy/im

Punpanmsecknii npece

Manosmerpst. [Topumesost MUAKOCTHER
HACOC

Arsmocdepa Jesmnn u npHuaHELE ef
CYUECTROBAHHA

Bec poaayxa. Armocheproe JaBacHHe

Hanmepenne armoceproro gasieuns, Onerr
Toppuyennn

JapucHMocTs arMocfiepHOro AaRICHHA OT
BBICOTR Hdl YPORHCM MOpHE
bBaposmeTp-anepoiin. ATMocepHoe TanicHne
i PALTHHLIX BEICOTAN

Pemenne 3a1a4 no Teme ' ArMocdepHos
aapnesne”

HeficTene HUAKOCTH H FA3A HA NOTPYKCHHOE
B HHX TEmo. ﬂpﬂHMMDBﬂ. CHITE
JMaboparopuasn paborta «OnpeieneHne
BLITUIKHBAKILEH CHILL, JeRCTRYIOWEH Ha

Bubnnorexa LIOK
fpss /. J a2
buwbamorexa LIOK
hitps:/'m.edsoo. /a2 718
butomorexa LIOK
hitps://m,edsoo,my/ fRlla 2836
Butmorexa LIOK
hittps://m.edsoo,ny/ Ml 2970
Bubanorexa LIOK
hitps://m.edsoo,m/flad 1 36

Bubanorexka LOK
hittps://medsoo. mu/ lalbSa

butanorexa LIOK

hitps: medso &
bubanorexa [OK
htips:mee A2 dal
Bubanorerka LHIOK
hitps:// m.edsoo, /(a2 fod
BuGamorexa LIOK

https://m.edsoo, /el fc4

butanorexa LHHOK
hitps://m.edsoo.m/filla3276
Bubomorexa LIOK
h;mi-lllll'm :ding ['i .I[ﬂ IE ! !I.E



49

30

51

52

33

54

55

56

57
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39

Ted, MOTrPYHEHHOE B HLIKOC TR
Naboparopian paboTta no reme
uHecnenopanne JaRHCHMOCTH BCCA TEA B
BOE OT 06LEMA NOTPYRCHHON B KHIKOCTL
YACTH TEIaM

[Laasamne Ten

Naboparopian pabora "Kovcrpynposanne
APCOMETA WIH KOHCTPYHPOBAHNHE JOAKH H
onpeacncHie ef TPYIonoasEMHocTH”
Pemenne 3aza4 no remas: «[Laasanme
cynos. Bosayxomnaganmes, «/lapiesme
TBCPAKX TEN, RWIKOCTCH W ralosys
Konrponsuas pabora no Teme o/lannenne
TREPIMX T, HILIKOCTEH 1 rasons

Mexannucckan pabota

MowmoeTes. Exnmmis MotmmocTi

¥pok-neeneosanie "Pacuét MOLIHOCTH,

PAIRMBACMONE NPH NOTRCME 110 JecTHHIe”
[MpocTe mexannwimeul. Privar. Pasnosecne
CHII Ha phitare

Prisary 8 TexHnke, ObITY W ApHpoae,
Jaboparopran paborta «Hecnenoranne
YCAOBHH PARHOBCCHA Phlvaray

Pemenwe 3aga4 no Teme «Y cAOBHA
PABHOBECHA PRIYACAN

0.5

buwboamorexa 1HIOK
hitps://'m.edsoo.mu/fiTlla3514

Butmmoresa LHIOK
https://m.edsoo.m/ fllala96
butanorexa [HHOK

hitps://m.edsoo.mu/Hal6s4

butmmorexa LIOK

hitps://m.edsoo m/fla 382
bulumorexa 1 OK
hitdpis:// . i adrs?

bubanoreka LIOK
hips:// m.edsoo, m/ fad 78e

Butanorexa [HHOK
https://'m edsoo. m TadBas
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6l

bty

67

ity

Koaddmnmenr nonesHoro Jelcrans
sexaminama. Jlaboparopras pabota
«Hamepenne KIL1 nakaonnodl naockoctins
Pemenwe aaau no reme "Pabora,
smompocTs, KITT"

M:KEHFIHW}WH ]H'I:‘FI'HH. H:HIH."FIi'IL"L‘HE.H [}
NOTEHIMAIBHAR FHEPTIIR

Jagou COXpaHCHHA MEXAHHYECKD THEPTHH

Y poE-IKCICPHMENHT N0 TeME
"IKCTIEPHMEHTANBHOE ONPENeIeHHe
HAMEHEHNA KHHETHYECKON M NOTEHUIMANEHON
JHEPIHH [IPH CKATLIBAHNM TEAA N0
HAKIOHHOR niockoeTH”

Kontponsuas pabora no Teme «Pabora w
MOIEHOCTE, FHEPTHAY

Pesepanii ypor. Pabora ¢ Tekcramu no
Teme "Mexannueckoe asnkenne”
Pesepansiii ypok. Pabora ¢ Tekcramu no
Tenme "JlapacHne TBEPIBX Te, HHIAKOCTEH M
rason”

Pesepunnii ypor. Pabora ¢ TexctaMn no
teme "Pabora. Mommocts, Jnepras”

OBUIEE KOJIHYECTBO YACOB 110 [MTPOTPAMME

6

0.3

12

bubanorexa 1HIOK
hips://m.edsoo i/ flladcds
EuGomorexa LHOK
https://medson, m/ffad 252
Bubimoreka LIOK
hittps.//m.edsoo,m/ (a4 360

bubanoreka L1OK
hutps:/fm.edsoo m/ flgdect

Bubanorexa [HOK
hittps: ) m.cdsoo. ) TTad e




8 KJIACC

Ne
n'n

(S

10

Tema ypoka

OcHoBHLIE NOJOMKENHA MOTEKYIRPHO-
KHHETHYECKOH TEOPHH H HX ONETHLIE
NOITREPKICHHA

Macca i paiMep aTOMOB 0 MOIEKY
Mojenn TeEpaoro, EHAKOTO W
rasoobpatHONe COCTONHMI BELISCTRA

OfuacHeHHe CRORCTE TREPAOID, HHIAKOMO H
rasoolpainore cocToaHnil BelecTna na
OCHORE TOMKEHNH MOJCKY ARPHO-
KHHETHYECKOH TEOPHH

EpHeranimicckne n amopdiie Tenn

CMauHBAHHE H KATIWURPHOCTE,
[MosepxnocTioe HaTEKeHne

Tennopoe PACIHHPCHHE M CHATHE

Temneparypa. CBain TeMIEPATYPEL CO
CROPOCTRIO TEMADBOIO ABMKEHHA YACTHI

Buyrpennas sneprin. Cnocobn nIMCHCHHR
BHYTPCHHER SHepran

B TEnnonepea4un

KoanvecTen wacon

Beero

Konrpoasusie
paboTh

MpakTwaeckne
paborn

aeRTponnLe

nHpposLIe

ofpaloBaTe LI LIie
preypes

bubGauorexa LIOK
httpsy/im.edsoo ' (a5 256

butnuorexa LIOK
hitps://'m.edsoo.ruw/ [lin540e

bubmorexa LIOK
hittps:/'meedsoo r [Ta SO0

bubnnorera HHOK
htpss imeedsoo rw TS 530

bubtmoresa LIOK
https:/'m.edsoo.ru (Thasa26

buGanorexa LHOK
hitps:/‘m edsoo,m/ flaschl
bubGauorera LIOK
hitpss fm.edsog.ru/fand 12



15

16

19

20

Ypor-konpepenins “lpakTiveckoe
HETOIRIOBAHKE TEIUTOBKX CBOHCTR BEINECTH
i MATEPHANOR B HENAx 3eprochepexenns”
Kommectro Tennots. Y aennnan
TCIHMOCMEOCTE

Vpasuenne renosoro Dinadca,
TenaoobMen 1 TENI0BOE PARHOBECHE

Jladoparopras pabora "Heenenosanme
ABNEHUA TETIOO0OMEHA NPH CMELTHBAHNH
XOMOAHON W ropayueil sojaw"

Pacvuer xonmvecTsa TENNOTE, HEODXOIHMOTO
JUTH HANPERANHA TCNE H BLLOCTACMOTT HM
NPH ORTR TEHHH

Jadoparopuas pabora "Onpeaenenne
YASABHON TENA0EMEOCTH BewecTaa”
IHEPrug TOMMEL. Y IeNLHAR TEnmoTa
CrOpaHHA

[Tnasmenie n OTRCPJICHEHHEC
H]]HCTE..'LI'IH"'H.‘EH'HI TEIL YJIL‘J'[I:HH.H TEMIOTA
InaBIcHNH

JaGoparopuan pabora "Onpeaenesne
YACALHON TeNA0TH NAARIEHAE Jikhia"
[Napoobpaiosanne 1 KOHACHCAITHA,
Henapenne

Knnenne. ¥ nensnan Tensorta
napooipaIoBIHHE H KOWICHCAIIHH,
JaBUCHMOCTE TEMIICPATYPhE KHITCHHA OT
arMoctpepHOTIO JBICHHA

butmorexa LIOK
hitps:/im.edsoo.m/ {6 5S¢0

bubnnoresa LIOK
hitps://m.edsoo ri [Mab976

bubmmorexa LHOK
hitps:/moedsoo,ny fla TORE

Bubnvoreka [IOK
hitps:/'m.edsoo.ny/ [Tatat

bubnmnorexa LIOK
hitps:im.edsoo.ny (Tadhbl
butnnorexa LIOK
hitps://m.edsoo ' (MaTh5a

buGnuorexa LIOK
https:/imuedsoo. (a7 1 d2

butnuorexa LIOK
https:/m.edsoo rw/ (a7 2 fe
buGnmworera LIOK
hitps:/meedsoo m/ (TaT40c

BuGamnorexa LIOK
hitpsy/ imuedsoo, /(s TR 6



19

30

il

32

BaamwocTs pozayxa. Jlaboparopuas pabora
"Onpejienenne OTHOCHTENLHON BIIKHOCTH
BO3IYXA"

Pemenue A Ha onpeacincHie BlasHOCTH
BOIAYXA

[Mprmuamne pabors Tena0BLIX ABHTUTENCH,
[Taposas rypbuma. dsnrareis BHYTPEHHETO
CIOpaHHA

KIJ1 rennosoro aeurarens. Tennopsie
JIBHTATENN W BT OKPYALIOLIET cpeih
3aK0H COXPAHCHHS W NPEBPALLICHAR FHCPTHH
B TCIUTOBRLIX MPpOHcccax

[Moaroroska k KOHTPOILHOI paboTe no Teme
"Tenaoseie suncuns. Himenenne
ArperaTHBIX COCTORHMI BeecTaa"
Konrponsuas pabora no reme "Tennonsie
apnenns. Hivenenne arperaTiuix coCToORHHI
penecrea”

Dnextprsanns Ten. Jsa poaa
VACKTPHMECKHX JPAI08
Vpok-neengaoranmne NSk TpHIALINS TN
HHAVKIHEH W NpH CONpAKOCHOBEHIRH™
BaansmoneiicTane sapaxenneix Ten, 3akou
Kynoua

DnexTpraccroe noae. Hanprxennocts
ekTpideckoro noas. Mpawann
CYNEPIOIHINN WIEKTPHYECKHX NoneH

Hocwrenn WICKTPHYCCEHE 3apa 08,

butmorexa LIOK
hitps:/im.edsoo.m/ fila 7628

bubtnuorexa LIOK
https:/‘m.edsoo.rn{TaTeTe

bubtnnorexa LIOK

hitps:/‘m.edsoo.mu fla®312

buGavoreka [HOK
hitps;/'m edsoo.m/ fllaktae

buGnmworexa LIOK
hitps:/m.edsoo i/ (TaXTed

bubmorexa LIOK
hps: 'moedsoo ! Halla



34

33

36

37

iR

39
40

41

42

43

45

OnemenTapuutil sapaa. CTpoenne atoma
ITposoanBER B IHVIEKTPHER. 3aK0H
COXPAHCHHN VICKTPHYECKOTO 1apaia
Petuenne 3a0a4 Ha NPHMEHESHNE CROICTS
VICKTPHHUCCKNX Japsios
DneKTPHUECKHil TOK, VCIORHE ero
cymecTroranna, Hetounmkn
HIEKTPHYSCKEOTD TOKA

JeHcTBHA MEKTPHUCCROTD TOKA

Vpox-neenenosanue " lelictane
WIEETPHHECEOTD NMOJE Ha NPOBOIHAEN 1
JWVIEKTpHER"

IICKTPHUCCEHI TOK B METALIAX, MHAKOCTAX
1 rasax

']‘."I.EH'I]JH HECKAR LENb H €E COCTABHRIE HacTH
Cwuna toka. Haboparopuas pabora
"Hamepenne n peryinposasHe ciibl Toka"
DaekTpracckoe nanpasenne. Boasrserp.
Jaboparopnas pabora "Hamepenne u
PEIYAHPOBAHNE HANPRACHHA
CONnpOTHRICHRE NPOBOJHHEKS, Y ACARHOE
CONPOTHRICHHS BCIICCTRA

Jladoparopuas pabora "JaRHcHMOCTE
WIEKTPHYECKOTD CONPOTHRIEHHSA
NPOBOIHHER OT €ro JUTHHLL, U0
NONEPEeMHOro CeMCHHA ¥ MaTepiana”

FABHCHMOCTE CHAB TORE OT HATIPHECHIA,

0.5

0.5

butmmorexa LIOK
hittpsy/m.edsoo.ru/ {aXef

bubamoteka LIOK
hitps://m edsoo. s 0ce

Bubnnorera LIOK
hitps://m. edsoo,m/ st 5ad

butnmorera LIOK
higss! . LM I LT

bubanorexa LIOK
hitpsy/im.edsoo /(9838

butmnorexa LIOK
https:/im.edsoo.rw TaEbd6

bubtnuorexa LIOK
https:imeedsoo.ne (Thate | 4

butnmorexa LIOK
hitpa:/ i 738

butmorexa LIOK
hitpsy muedsoo. i/ faa 738

bubmuorexa LIOK



46

47

45

49

50

51

52

33

54

35

Jakon Owma 118 yHacTea uens
Jlaboparopnas pabora "Hecnenosanne
ABHCHMOCTH CHIILE TOKS, HIYIIErD qepes
PEIHCTOP, OT CONPOTHRACHHN PEIRCTOPA 1
HENPEKCHHA HE peancTope”
[MocaeaoparensHoe 1 NAPLLIEIBHOE
COCAHHEHHA NPOBOAHHEDE

Jladoparopras patora "Tlposepra npaniia
COAOMEHMA HANPaReHHil npH
NOCHE0BATENRHOM COSTHHEHHN JIBYX
pesHCTOpOR"

Jlaboparopras pabora "[lposepra npasuna
JA CHALL TORS TRH apanicibH oM
COCTHHEHHN PeIncTopoR”

Pewenne 3a1a4 Ha MPHMCHCHHE 3OK0HT Omia
U PATHYHOID CORIHHCHHA NPOB0IHHENE
Pabora 1 MOIHOCTE VISKTPHYECKOTO TOK,
3axon woyns-Jlenua

Jlaboparopuan pabora "Onpeaencune
paboTil M MOIHOCTH AACKTPHYECKOND TOKa"
DACKTPHHCCKHE eI W noTpediTens

WIEKTPHMECKOI aneprin & DTy, KopoTkoe
FMBIKAHHEC

[MoaroTopxa k KouTpOALHOH paboTte no Teme
"IMEKTPHYECKHE JAPATEL JapRKEHHEIE TENa
n ux srapmoneiicraud, [locrosuud
VIEKTPHHECKH T TOK"

Konrpoishan pabora no reme

hitps:/fm,edsoo,rn Tiadda

butmoresa LIOK
hitps/'m.edsoo ru (Maa0de

bubtnuorexa LIOK
hitps:imuedsoo.ny  Taga S8

Butnmmorexa LIOK
g o, o | iad 1 e

bubGanorexa [JOK

I

bubtnuotexa LOK
hitps: miedsoo. rig'  Thab 1 24

bubimorexa LIOK
hitps://m,edsoo,rw Tab3el

bubanorexa HOK
hitps:/ m.edsoo.r (ab660

bubtnworexa LIOK
sy meedsoo rw/ Thabd 3¢

butmorera LIOK



56

57

58

59

6l

fl

62

63

65

"TUEKTPHYMECKHE 3apaIb. 3apameHHbIe TEna
i Hx Bsanmoagicrans, [Tocrosnnmit
ERTPHYECKH il TOK"

[NMocTosHiEIe MATHHTEL, HX B]-ELHHDJ],E‘!-?CTEHE

Ypok-necneaosanne "Hiyvuenne noach
NOCTORHHBIX MATHHTOR"

Marnwrnoe nose, Marnntioe nose 3emam u
ErD IHAYEHNE IR HIIHH Ha Jemne

Onur Spereaa. Maruwmioe none
VWICEKTPHMECKOTD TORA MaruuTioe none
KATYIIEH © TOKOM

[TpHMEHEHHE MEKTPOMATHITOB B TEXHHKE.
Juboparopras pabora "Hayuenne aehcrans
MAMHHTHOMO MR Ha IIPGHHHHHH ¢ TOROM"™
EKTPOIBHTATENE NOCTOARNOTD TOKA.
Henonwiopanne ek TpoasuraTencii s
TEXHHYECKHX YCTPOHCTBAX W HA TPAHCHOpTE.
Jlabopatopuas pabora "Kouctpynposanune u
HIyHeHHE PADOTH WIEKTPoARATaTens”
Oneire Papanes. 3akon VICKTPOMATHHTHOR
urayenmn. Npasiao Jlenna

Dnexrporereparop. Cnocobel noayieHHs
FACKTPHHECKOH MHEPrim. ek TPOCTaninm
Hil BOAODHOBANEMBIX HCTOMHMKAX SHEPIHH

[MoaroToRk: K KOHTPOILHON paGoTe Mo Teme

"InexTPHMECKHE H MAMHHTHEIE SRTeHna"

Kourponsras padoTta no reme
"DNCKTPHYMECKHE H MATHHTHLIC HBACHHR"

(0.5

hitps:/‘m, edsoo, i Tubeal

bBubmnotera [LOK
hitps:/'m.edsoo.m/ e 3di
bubGnnorexa LIOK
hitps://im.edsoo. ru/(ucOba
bubGnmorexa LIOK

tpssmedsoo, rw 1d2

bubGnuorexa LIOK
hittps:'m.edsoo i fMacT4a

bubanoreka LHOK
hitps;/fm edsoo.m/ flackbe

bubanorexa LIOK
https://m.edsoo, ' flach] 4



Pesepruniii ypok. Pabota ¢ TEKCTaAMK Mo bubnnorera LIOK

e reme "Teosme srIeHng" I https: /. edsoo. iy flDace Se
67 Pesepnunii ypok. PadoTa ¢ Texcramu no | bubanorera LIOK

resme "llocTosumwii wekrpuyeckuii Tox" https://m.edsoo.ru/ facded
68 Petepssntil ypok. Pabora ¢ Tekcrami no I

reme "Marsurusie saaenna”

OBUIEE KOJTHHECTBO YACOB 110 ITPOTPAMME it 2 14.5



9 KJIACC

Ne
n'n

L]

160
11

Tema vpoka

Mexanndeckoe JIBHKEHHE, MHT'EPH aThLHAR
TOmWEA

Crerema oreueta, OTHOCHTEIEHOCTE
MEXAHAYCCKOND TRHKCHIA

PEBHGMEFHW MPpEMOIH ReliHoe JIBRKEHTE

HEPEBI‘[{JMEPIIDE H'PHMDJTHI!'EIL'.I}IH-E JABRHACHHC.

Cpeanss 0 MTHOBCHHAR CKOPOCTh
[MpasmonnHeliHoe paBHOYCKOPEHHOE
JABMACHHE, YOKOpeHHE

Cropocts npamoauneiinoro
PaBHOYCKOPEHHOTO ABicRenna. | padux
CROPOCTH

Jatoparopuas pabora "Onpeacacnne
YEKOPCHHA TETA TPH PABHOYCKOPEHHOM
JABHACHHH NO HAKAOHHON MAOCKOCTRH"
Croboanoe nagenne Ten. Onbime asues
PaBHoMeEpHOS JRHACHHE N0 OKPYHHOCTH,
[Mepuoa n wactora obpamenna. Juneiinas n
YIIOBAA CKOPOCTH

e TpocTpesMHTeNLHOE YEROPEHHE
Hepaidi 3akon Heworona, Bextop cinnl

KoanvecTen wacon

Beero

Konrpoannwe
paboT

MNpakTHueckne
paiors

NieRTponnLie
HHppoBRRIe
ofpatoBaTeiLibie

pecype

butnnorexa LHHOK
hitpsy/ ‘m.edsoo ru (add 74
Butnnorexa LHIOK
hittps:/im.edsoo.ru/T0ed | 9a

bubnnorexa LOK
hitps:/‘'m.edsoo.ru/ filadSd4

butnmnorexa LIOK
hitps:/meedsoo ru (adb | 8

buGnnorexa LHOK
hitps:/'m.edsoo mu/filac | 76

BuGnmorera LHOK



19

20

21

23

24

Bropoit saxon Hewomona,
Pasnoaciicrayioman cnia

Tperuit 3aken Huworona, Cynepnomims e

Pemenne 30129 B NPUMEHEHNE HKOHOR
Huorona

Cuna ynpyrocr. 3akon ['yka

Pemenne 3ama4 no Teme «CHaa ynpyrocTi:

Jaboparopuas padora «Onpenenenne

HCCTROCTH O Ll

Cuna Tpetns

Pemenne sanay no teme «Cuia TpeHnays

Jlaboparopuas padora "Onpesenenye
KOMpUPHITHEHTA TPEHHS CRONBREHHA"

Pemenne saaaa mo tese "Jaxkons Heuworono.,
Cuna ynpyrocri. Cuaa tperans”

CHaa TAKSCTH W 3AKOH BCOMHPHOTD

TATOTeHHA. Y ekopenne co0oaHore NateHs

Ypok-kontepenuns "Jlmokenne rea sokpyr
rpasTanHorHoro nenTpa (Conneunas
cHerema). anakmagn”

Pemienne samaq no veme "Clna THECCTH H
IAKOH BCCMHPHOTO THIOTEHNA"

[lepras KOCMHYECKAH CKOPOCTD.,

hitps./‘muedson,ru/ flact 1 2
Bubmworexa LIOK

Butnuorera LIOK
https/im.edsoo, ru/ o982
bubGanorexa LIOK
https:fm.edsoo. ru/ Tachic
buGnmnorexa LIOK

.l”' 'L l'

bubGmnorera HHOK
htips:/‘m.edsoo ry/ filnee 28
bubtnnorexa HOK
hitps://m.edsoo.ru/ fllafT38
bubGnnorexa LIOK
hitps:/m.edsoo. r Tafa2 6
bubnnorexa LIOK
hittps:/‘m.edsoo.ru/ fla{She
buGanorera LHOK
hitps.//m,edsoo.ru/ flaibie
bubnnorexa LHOK
hitps:fm edson.ru/ Tk {044

butumorexa LIOK
hitps;‘m.edsooru/ ka5 8
BuGnmoreka LHOK



26

27

28

29

30

3

32

i3

34

35

36

HerecoMoeTh W NEPETPyIkH

PasnoBecHe MaTEpHATLHON TOMKH.
AbcomoTro TBEpace Teno. Pasnonecue
TEEPAOID TEMd ¢ JMKPenIENHON OCkI0

BPALLCHHA
Momenr cnast. Lewrp roxectn

Pemenne sanas no veme "MomenT cinl,
Lentp Tamectn”

[MoaroToeka K KOHTPOILHOH paboTE N0 TEME
"Mexannveckoe IBHKCHHE.
Biaunmoaeciicrese Ten”

Kontponshas paboTa no reMe
"Mexanuueckoe IBnKeHnE.
Baanmoaeficrsue Ten”

Hunynee Tema. Hynynee cunsl. 3akon
COXPAHEHNA HMITYIILCA. Y Ipyroe o
HEYTIPYTOS BIANMOACHCTRHE

Pewrenne 3ama4 no veme "Jakon coxpacHHs
HMITYIBCa"

¥ pok-koueperins "PeaktHBHOC ABI#HEHIE
B IPUPOLE 1 TEXHKe"

Mexannaeckan paboTa 1 MOUIHOCTL

PaboTa CHIG THHRECTH, CHITR YITPYTOCTH H
CHITB TPEHHA

Jadoparopuas pabota «Onpeaenenne
pabOTL CHALI TPEHIA [PH PABHOMEPHOM
JIBHZECHHH TEma mo rﬂ]!lﬂﬂ-}lTE.Il.I:II{Jﬂ

hittps./m.edsoo.ru/ a3 3¢

bubGmnorexa LHHOK
htips:// m.edsoo, ru/ filkafe 36

buGmnorexa LIOK
hitps:m.eds bi2hd

buGnnorexa LJOK
hittpss/ m.edsoo. ru/ fTBMOS

buGnnorexa LHOK
hittps://m.edsoo.ru/ filbec

Butnnorexa LHOK
hitps.:'m.edsoo,ru AR fa

butnnorexa LIOK
hittps:/ m.edsoo, ru A0 G

bubGnnorexa HOK
hittpsMmeedsoo. ro/ TR 84

buGmoreka LIOK
hitps:/'m.edsoo. ru/ fldb{dbE




37

38

40

41

42

43

46

47

4%

49

NOREPXHOCTI

Craik aneprun v pabors. [Norenumansnan
IHEPTHA

Knnernieckan sneprus. Teopesa o
KHHETHHECKDH IHeprinn

Jaxon COX[MIHEHIA YHCPrHIE B MEXANHKE
Jlaboparopras pabota «Hayuenne sakona
COXPAHEHIA YHEPIIHN

Konebarenbioe ABHASHHE | eTo
XAPAKTCPHCTHER

Jaryxawmpe konedanin. Bumyanennse
kosteDanna, Pesonanc

MaTtesMaTHUeCKHH 0 NPYRHHHLI MAXTHHEN
Y pok-uccaeaosanne «3aBHCHMOCTS TEPHOA
koseGannil 0T KeCTROCTH NPYHEHHE 1 MICCH
Iy as

Ipenpanienie Jeprun NpH MEXAHNYECKHK
KosehannAax

Jladoparopuas pabora «Onpeaenenne
HACTOTEL U nepuoga konebanuil npyaniioro
MARTHHERS

Jaboparopran pabota «llposepra
HEIABHCHMOCTH NEPHOLE KoneGatui rpysa,
MOABCIHICHHODD K HHTH, OT MAacChl IFPY3ay
Mexaunueckne sonusl, CuoiicTea
Mexanndeckux noan. [Mpogonsiie n
MONepeYHLIE BOTHE

Ypok-konepenuns "Mexannueckne pommb

bBubmmorexa LHHOK
hittps:fm.gedsoo ry/ (b0 3 2

bubnmorexa LIOK
hittps:/‘m.edsoo.ru/filib 21
bubmnorera HHOK
hitps: ‘m.edsoo. i/ fl0h 1 858
bubGnnorera LHHOK
hittps:/'m.edsoo ru (THH20MM

bubmuorera LIOK
https:/'m.edsoo, ru 0h 197

butmuorexa LIOK
tps:muedsoo r/ b | aee

Bubnnorexa LIOK
https:/‘'m.edsoo. b1 97a

buGanorexa LHOK
hitps:/fm.edsoeru/ b2 1 e



50

51

52

33

a4

35

b

37

38

39

60

bl

B TREpAoM Tene, CelicMiYeckne BoTHE"
Fayk. PacnpocTpanienne o oTpamelne IByKa
Ypos-neeaeaosanne "Habmoaenne
JABHCHMOCTH BHICOTH 3BYKA OT vacToTe”
I'p-umuc‘rh FRYEKD W BRICOTA TOHA,
ARYCTHHECKME PeIonanc
Ypor-konepenuns "YasTpassys n
HHPAIBYE B IPHPOAC i TeXHHEe"
Nogroroska K KoHTposisHoil pabore no Teme
“Jakonn coxpatcHns. Mexanmueckne
KOICOUHHA 0 BOIHBL

Kontpoasnas paboTa no teme "3akonsl
coxpanenns. Mexanuveckne konehanus n
ROTHEL

FNEKTPOMATHHTHOE none,
INCKTPOMATHHTHEIC BOAHL

CrolicTia MEKTPOMATHITHRX BOIH

Y pok-kondepennms "xana
MIEKTPOMANHHTHREIX BOITHL. Henopwionanne
AISKTPOMATHHTHLIX BOTH JUTH COTOBON
casan"

Ypor-uceacaosanne "Hiyuacune ceoiicTs
VTCKTPOMATHATHEX BOTH € MOMOLT:IO
MOOHALHOTD Tenethora”

PeieHiie 3ama4 ni IPEACICHHE HACTOTRH B
JUTHHE NEH“FWHEFHHTI-IL}H BUTHEI
INeRTPOMArHHTHAR PHPOIA CRETA,
Cropoctsk ceera. Bonnonsle coiicTera creTa

bubnmorexa LIOK
hittps://m.edsoo.ru/fib2 3ca

bubGnnorexa LIOK
hitps:m.edsoo, ru/ T2 50

buwtnmorexa LIOK
hitps:/‘m.edsoo.ru fOb2abe

bubnnorera LIOK
hitpsy'meedsoo. ru (062 feh

butmmorexa LHOK
hitps:meedsoo ru b2 cbe

bubtnnorera LIOK
hittps://m.edsoo ru/ b3 140




63

63

66

67

68

o9

70

71

Herounnku caera. [Tpasoimneiinoe
pacnpocrpanenne ceera. Jarmenns Comna m
Jlymm

3akon oTpakeHHA ceeta. Jepxana. Peinenne
JEEM W TIPFHMCHCHAC JaKOHE OTPRRCHHA
CBCETAa

Mpenomaenne coera. 3aK0H MPEIOMICHIN
CRETH

lNonnoe pHYTPEHHEE OTPAKEHHE CBETA,
Henonsiosanne MogaHOro BHYTPEHHEND
OTPAREHHR B ONTHIECKHY CBETOBO/IAX
Jaboparopuas pabora "Hecneaosanne
FEAMCHMOCTH YTd NPENoMACHEA CBECTOBOMD
JYHa OT YTa HaJAeHHA HA TPanne "Bo3ayx-
crekno™

Ypor-koudepesuns "Henonssosanne
NOIHOID BHYTPEHHETO OTPAMEHNs:
CRETOBO/LL, OITHROBOJOKOHHAN CBNIL"

Jrmasl. CHrmiseckan CHIa JTHE L

lNocrpoenne wiohpamenni B IHHIax

Jlaboparopuas paGora "Onpeaencune
(POKYCHOTO PACCTORHIA M ONTHYECKON CHITbI
cobupaouiell annsm”

Ypok-koudepennna "Onmideckne IHHI0RkIE
nprbops"

I"mas KAk onTHYECKAN CHCTEMAL 3]!.‘““3

butumorexa LIOK
hitps.//m.edsoo, /b 3658

Butnnoresa LIOK
hitps/m.edson /b I8cd

buGanorexa LIOK
hitps:/fm,edson, ru/flb Jaca

BuGanorexa LHOK
hitps:/'m.edsoo.ru/ i3 Se

butnnorexa LIOK
https;// i !
buGnnorexa LHOK

buGnmorexa LIOK
hittpsim.edsoo.ru/ il 206

buGnuorexa LIOK
https:fmeds oo r e a7

bubGnnorexa LHHOK



73

74

16

i
TR

19

Al

sl

82

83

54

Ypok-kouepenuns "dederrs apennn. Kax
COXPAHHTE 3peHME”

Pawnoskenne Genoro ceera B cnekrp, Onems

Hutorona, CromenHe CiesTpaibibiX [BETOR,

Juenepenn cuera

Jadoparopuas pabora "Oneirw no
PRI I e10ro CReTH B CICKTR M
BOCHPHATHIO UBCTA MPEAMCTOR NPH HX
HABMOACHHH 9Epe’ UBCTOBLIE (PHALTPM "
Ypor-npaktuxym "Bosunoesie ceolicrea
CBETA! JINCTIEPCHA, HHTEphepeHiLis 1
Auippakima”

Onuirsl Pesepdopan u maaserapuas Mojiels
ATOMA

[Mocrynars bopa. Monens aroma bopa

Henyeranmne 1 nornoumeHne CReTa aToMom,
Kpantii, JInneiivarnie cnexTphi

Ypor-npaktukym "Habmoneuse cnextpon
HCTIYCKAHHA"

Paanoak THBHOCTE W o8 BH Ik

Crpoenne atomuoro sapa. Hyknonnas
MOE

PamnoakTisdsie npespamicHna. Hioronm

Pemenue 3agay no reme; "PagnoakTHeHLIE
npespaneHns"

hitps;/m.edson, ru/ fOb4684

Bubnnorera LIOK
hitps: . edsoe,ru/ Tl Ofde

Bubmmorera LHHOK
hitps.//m.edsoo.ru/flkcleln

bubGnnorexa LIOK
hittps://m.edsoo.ru/filkc 1 2a8

buGnnorexa LIOK
hitps://m edsoo /1 44c
butnnorexa LIOK
https://m.edsoo.ru/filke 1 550
bubnnorexa LIOK
https://m.edsoo ru/ fillc 1672
butinorexa LIOK
hitps://m.edsoo /i 1 8ac
bubdnnoresa LHOK
https://m.edsoo, ' fillc1al 4
BuGanorera LIOK
https:/‘m edsoo, s ik | bda
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ITepoa nomsypacnaa
Ypok-kondepennns "Pagnoakmiusinie
HUTYUCHHS B IPHPOAE, METHIHHE, TeXinke”

Anephpie peakitin. 3aK0HK COXPAHEHHRA
FAPHAOBOTD W MACCOBOTD HHOEN

j‘l-IEPI'HH CHATH ATOMHLIX A7ep. CRAlE MACCH
M YHEPTHI
Pewenne 3aaaq no veme "Aaepasie peakunuy™

Peakitnm CHHTES M ICICHHR R1EP.
Heroummin sneprin Conmia u 38€s

¥ pok-kondepentia " Haepian snepreTHra.
JleficTang paInoaKTHBHEX HamyYenii ua
WHBRIE OPrafinIME"

MoaroToska k KoHTpOILHON paboTe no TeMe
"INERTPOMATHHTHOE NONC.
INERTPOMATHHTHEIC BOAHK, KRaNTORLIC
ABRICHHA"

Konrponsnas paborta no reme
"IMICKTPOMATHITHOE (1001¢,
DNEKTPOMATHHTHRIC BOAHB, KBantoshie
AEICHNE"

losropenne, obobmenwe. Jlaboparopsse
pabore no kypey "Bianmopeiicrene Ten”
[Mosropenne, obobmenne, Pewenne
PACHCTHEIX B KAHCCTBCHHBIX 34124 10 TeMe
"Tennossie npoueccs”

HMosropenne, obobmenne, Pemenne
PACHETHBIY H KRUESCTBEHHBIX 30184 110 TeMe

butnnorexa LIOK
hitps:/'m.edsoo. il 126
butumorexa LIOK
hitps.//m.edsoo.ni e 1 c58
butmorexa LIOK
hitps:/‘'m.edsoo.ru/ e 1 d7a

bubmnorera HHOK
hitps:m.edsooru/ ik | ¢8R

buwtnmorexa LIOK
hitps:/'m.edsoo.ru/filkc223e

butmorexa LIOK
hitps:/'m.edsoo. ru TTe24 54

bubtnnorexa LIOK
htps: soo. e 2572

Bufimnorexa LIOK
hitps:/fm.edsooro/ flle 2022
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OBILIEE KOJIHHECTBO YACOB IO [MTPOI'PAMME

"KI1 rennoswx apurareneii”
lNMosropenne, obobmenwe. Pemenne
PACYETHLX W KaUNCCTREHIBIX 12124 N0 TeMe
*KI1L1 anextpoyeranopok”

HNMosropenne, obobmenne. Jlaboparophne
pabotsl no kypey "Ceeronme ABAcHHR"
lonropenne, obobmenwe, Pabora ¢
TERCTAMH 10 Teme "3aK0HL COXPAHEHHA B
Mexanmnke”

HNosropenne, obobmenwe. Pabora ¢
TekeTaMi no Tese "Konehanns v pommm”

Mosropenne, obobmenwue. Pabora ¢
TeRcTami no reme "Crerosbie spicHnA"
lNosropenne, obobmenwe. Padora ¢

TekcTaMu no Teme "Kpanroras W anepuan
thiranka”

102

buGnnorexa LIOK
hitps:‘'m.edson.ru/filc 2b30

buGnnorexa LHOK
hitps://m.edsoo /il 2e5 2

bubanorexa LHHOK
hitps:/'m.edsoo, /(e 2dba

butnnorera LIOK
hitps./m.edsoo. ru lc2el 2

BuGmmorexa LHOK




YYEBHO-METOJHYECKOE OBECIHEYEHHE
OBPAZOBATEJBHOT'O INPOLECCA
OBAZATE/ILHBIE YYEEHBIE MATEPHAJBI JLTHA YHEHHKA

» (Duanka; 7-it knace: Dazoskiii ypoBeHsb: yaebuuk, 7 knace/ [Mepeimkun MM,
Heanos A.H., Akunonepuoe obuecrso «Hagarenscrro «llpocsemenmes

* (Dranka: 8-il Kiacc: 6a308klil ypoBeHb: yueOHuK, ¥ knace/ [lepwuuxus M. M.,
Heanos A. H., Agkunonepuoe odimecrso «Hanarenserso «llpocsemennes

» Mpanka, 9 knace/ Mepenokns M., Dymang E M., Heanoe AL, [letposa

M.A., Axumoneproe obuecteo «Hinarenwerso «llpocsemennes

METOAHYECKHE MATEPHAUTBI JLTH YYHHTEJTA

HH®POBBIE OBPASOBATE/IBHBIE PECYPCBI H PECYPCHLI CETH
HHTEPHET

https://resh.edu.ru/

https://lesson.edu.ry/

https://uchi.ru/



