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MOACHHTETBHAH 3ATTHCKA

llporpavyma no usuke ®Ha yposHe ocHOBHOrG obmero obpasoBaH#A
COCTHENEHA HA OCHOBE TOA0KeHHH W TpeboBammil K peaylbIaTaM OCBOSHES HA
DazoBoM YpOBHE OCHOBHON 00pAaIOBATENLHON NPOrPAMMEL, MPEOCTARIEHHEIX B
GI'OC 000, a Tawwe ¢ yaéToM Qemepanbioi pabode MPOTpaMMEl BOCTIHTAHEA H
KoHUSIIHH TPermofapanud yuedoro npermera « DHsHKEY.

Conepicarne 0porpaMmsl 00 (H3EKe HANpasNeHo Ha QopMApOBRAHHE
ECTECTBEHHO-HAYSHOH IPaMOTHOCTH ODYHRIOUHMXCA W OPTANM3alHi0 HIYIeHHS
pHIMKA Ha aesTencHoctHOH ocHobe, B nmporpamMe 0 GHIMKS YIMTBIBAIOTCH
BOIMOEHOCTH YIeOHOTO mpeoMera B peammzamnn Tpefosammii OI'OC QOO0 x
I’mﬂmp}fﬂb{b]!-{ JTHYHOCTHEIM H METATIDEIMETHEIM PEIVIILTATAM IEI!E}"']E!I-II[E, 4 TaEE
MEWIPEIMETHEIE CBAIH BCTECTBEHHO-HAVMHBIY YHCOHB OpPEIMETOB HA VPOBHE
OCHOBHOTO oDInero o0paioRanis.

Tporpamsa no Ge3Hke yeTaHARNKBAST pacnipenenensxe yuefuoro Mateprana
no rogaM oDyHelEdd (1o KiaccaM), TPeLTaraeT IPAMEPHYI0 TOCIEIORATEALHOCTE
MIYYEHHA TEM, OCHOBAHHYID HA JOFHKE Pa3BHTHH (PEIMETHOTO CONEPHAHHS H
yaéte BOIpAcTHRK ocobenrocTel o0yualommxca.

Tporpamma 0o (uzake pazpaloTapa © [eNk0 OKAIAHAA MeTOFHEeCcKod
TIOMOIIH YYHTEM) B Co3aaaus pabodeii NporpaMyel o yHe0HOMY IpeMETY.

DysHKs  ARITSTCA  CHCTEMOOOPAIVIONIMM NS eCTEeCTEeHHCO-HAYYHEIX
yueOHEX MPEAMETOE, IOCKONEKY DHIHUSCKAS 3AK0HL IEHAT B OCHOBE IPOIIECCOR
H #ABIeHAR, HiygaeMbIX Xiawmieei, Opomormefi, acTpOHOMHEH H OHIHHSCKOH
reorpapHedl, BHOCHT BRUAJ B SCTEeCTREHHO-HAYUYHYW KapPTHEY  MHpa,
npemocTasnaer Hanbounee HCoHBE o0pasUEl OPHMCHCHHHA HAYYHOTO METONA
NO3HAHER, TO 2CTh CROCO0a IONYUSHHE JOCTOBSPHEIX SHAHMH O MHpE.

OgHa HI rAEBHEX 3a4a4 QHIEgeckore o0paloBaHHA B CTPYETYpe o0LIero
olpasopadia COCTONT B (JOPMHEDPOBAHHE ECTECTBOHHO-HEYIHOH IPAMOTHOCTH H
HHTEpecd K Hayke ¥ oDyHaiomHxCH.

Mayyense ¢uawke Ba OajosoMm  ypoBHE MNPeANoNariaeT OBIAACHAS
CACAYIOIMEMA KOMNETEHTHOCTIME, XaPaKTepPHSYIOMEME SCTECTBEHHO-HAYHHYIO
IpaMOoTHOGTE,

»  HAYVIHO O0BACHNTE HBICHHA,

s HIEHHBEATE H HOHHAMATE OCO0EHHOCTH Hay"Horo HCCnENOBAHAH;

s  UHTEPNPETHPOBATE  JAHHEIE H  HACOOUEIOBATE — HAYIHES
JOEAIATENLCTEA U MOTYHeHUA BEBOJDE,

Ilean HiyHeRHA (HAIAKH HE YPOBHE OCHOBHOTD o0mero obpasoBaHHE
onpepenens B KoHUEm@e mpenofapanus ydefmoro npeimmera «Ousnkan B
ofipasoBaTensueix  oprasuzaudax  Poccuiickol  Pefepanup, peanHiyioniHx
ocHOBRRIE o0meo0paIoRaTentHele UPOrpaMMEl, YVTEEPHRLEHHOH pemeHHeM



Koamerun Mimicrepcrsa npocsemenss Pocciiickolt Mefepainy (IpoTokon oT 3
aexzbpa 2019 r, M [TK-48H).
Menn nayqennn prsarn:

npHobpeTeHHE HMHTepECa W CTPeMiNeHHA O0YHMOMENCA K HAyIHOMY
WIY4eHHK) MPHPOIE, PAIBATHE HX HWHTEMICKTYAIBHEX H TBOPUECKHX
cnocobHoc TN,

PA3BHTHE PEACTARISHHH 0 HayTHOM METOIE NOIHAHHA H (POPMHPOBAHHS
ACCISIOEATeNRCHOTO OTHOISHHS K ORYHRIONEM ARICHEAM,
GoOpMAPORAENE HAYYHOTO MHPOBOIIPEHHN KAK DESYIBTATA MIYHEeHHA
OCHOE CTPOSHHS MATEPHH H GVHIAMEHTANBHLLY 3AK0H0B (HINKH;
DOPMHpOBARKE NPEACTABIEHHA O pPoiE (OEIKKA ONS PRIBHTHA JAPYTHX
SOTECTREHHRIX HEYK, TEXHHKH W TeXHOMDOTHIL

palBMTHE  MpPENCTARNGHWH 0 BOIMOWHEIN  ofepax  Oyumymied
npodiecoHOHATEHON NEATENEHOCTH, CRABANHON C (DHIHKOH, MOArOTOBKA K
faannelimeny obyIeHEHI0 B 3TOM HAIIPaRITeEEH.

JocTiskeHHe THX [enel nporpaMMel 0o QHIWKe Ha YpPoBHE OCHOBHOTO
obmero oipazosanng obecneunBaeTCR PelleHNEM CAeyIOMHY 3aiaqy:

L

npHolpeTenHe 3HaHMA O MCKPETHOM  CTPOSHMH  BeIIECTEA, O
MEXAHEMECKHX, TCNAOREN, IMEKTPHYSCKHN, MArHHTHEIX H KBAHTOBGIX
HBJIEHHAEX]

npHODpETERAE YMEHHE ONHCEEATE H O0LACHATE (HIHMECKHE ABISHHN C
HCIOABYOBAHHEM [10/TYSSHHLIN IHAHHE,

OCBOEHHME METOHNOB pellieHHd npocrefliax pACcYUSTHRIX 33084 C
HCTIHIS30BAHHEM DHIHTECKHX Mojienei, TEOPMECKHX H
MPAKTHIC-0PHEHTHPOBAHHBLY 3ATa4;

pasBMTHE yMeHHi HafumoIaTs OPEPOIHEIES ABACHHA W BBINONHATh OIRITHI,
nabopatopHsle  paboTH W OKCTIEPHMEHTANRHEIE HCCIENOBAHHA O
ACTIONTBER0BAHAEM HIMEPHTEARHRIX HpHOOpOE;

ocBoeHRAe MpHEMOR paboTe © HROOpManEel PHIHYSCKOTD COACPHAHNA,
BET:0MAT HHOPMAIHID 0 COBPEMEHHEIN NOCTHEEHHAN (HIMKH, AHAITHI H
KPHTHYECKOS OLSHHBAHKE HHQODMALIK,

JERKOMCTEO ¢O ciepamn mpodeccHoHanLHOR JeATeNEHOCTH, CRAZAHHEIMA
¢ (pHIMEOH, H COBPEMCHHBIMH TEXHONOTHAMHA, OCHOBAHHEIME 14
NOCTHHEHAAK QHIMIECKON HAY K.

Ha wmzyuenwe dusisn (6a30BHH yPOBEHE) Ha YPOBHE OCHOBHOIO OOMIETO

obpazosanus oTeognTea 238 wacon: B 7 knacce — 68 yacos (2 waca B Henemo), 8 8
wnacee — 68 gacon (2 yaca B wegemo), B 9 Knacce — 102 9aca (3 4aca B HELeMO).

TlpenfaraeMEif B mporpaMme ¢ (pHHKe MepeveHt nalopartopHelx pador M
ONEITOR HOCHT PeROMEHIATEIBHEIH XApAKTeD, YIHTENE eTaeT BRGoD NPOBeIeHHN



nafopatopakry pafoT ® ONETOB ¢ YUSTOM HIIHEMAYansHbIX OcofeHHOCTEH
ODVIRIOUIAXCH, CIMCKA JKCHSPHMEHTANBALIX IAMAHMH, NMpeANarasMeX B PaMEAX
OCHOBHOID FOCYIAPCTREHHOND IK3AMEHA 0 (hHIHKE,



COOEPKAHHE OBYYEHHH
7 KJACC

Pazaen 1. ©@aiuka 0 e poJib B NOZHAHAKR OKPYAGAIOMETD MHPA.

Opsixa — HAyKa O npupoge. FBueHRA TpEPoaE. PHIFUECKHE SBNEHA:
MEXZHHYECKHE, TeMIOBEIE, AICKTPHHeCKHE, METHHATHRE, CBETORBIE, 3BYEOBEIE.

duzpueckne permmgnAsl. Masepenne (mImdeckux BemmamnH. CHIHHECKAS
npeGops. [Torpemuocts H3MepeRRi. Meamysaponnas CHCTEME € IHHHAIL,

Kak msMka ® JIpyr#e ECTECTBCHHBIC HAYKH H3YHaloT IpHPOOY.
EcrecTeeHEO-HAYTHELR METO [MO3HaHHA: Halmopgenwe, OOCTAHOBKA HAYHHOTO
BOTIPOCA, BRIOGMHCHHE THITOTES, SKCMEPHMEET 10 NPOBEpKe THOOTE, 00 LACHEHN S
Hafmonaemoro senenna. ONAcaHre (HIMHECKAX FERSHUH ¢ TOMONIBI MOJIETed.

Hemoncmpanui,

1. Mexanmgeckde, TeNIOBLIE, 3MEKTPHYECKHE, MArHHTHRIE, CRETOBRBIE
SIBJICHHA,

2. mzpueckue np¥iOPEl H NpOLeAYPa MPAMBLE AIMEPEHHH AHATOTOBLIM H
MH(POBEM TPEOOPOM,

[adopamopibie padombt  oRBIRI6.
1. OnpeaencHHE NeHS! JeTeHHA MKAIL HIMEPHTENLHOMD TpHbopa.
2, Hamepeane paccTOAHHH.
3, Hamepenue obbéMa BMHAKOCTH H TREPIOTO TENA.
4. OnpenglicHAE PAIMEPOE MAMBIX TC,
5. HMasmeperwe TeMOeparyphl NPH 1IOMOME SEEAKOCTHOTO TEPMOMETPA H
AATHHKE TEMTIEPATYPEL

6. [Nposemenne HCCASHOBANEA TI0 MPOBEpKE [HIOTEIR: JANRHOCTE HONETa
WAPHEA, MYHIEHHOND TOPHIOHTANERD, TeM Gonsme, deM GoNpme BLICOTA
MyCKa.

Pasaen 2. [epronatiaibHble CBLIeHHA 0 CTPOEHHA BelIecTRA.

CrpoeHHe BemEcTBA; 8TOMEL M MONEKYAR, HX pasMepbl. COWEITEL
NOKA3BBRIOIHE THCKPETHOC CTPOSHAE BELIECTRA.

TNEwwenHe YacTHD BemlecTsa. CUpA3k cROpocTH OBHMEHHA HacTHU ©
temiteparypoit. BpoyHoBckoe nBiwedne, AaddyIns. BiammoneficraHe HacTHi
BEIECTRA: NPHTIKEHNE H OTTATKHBAHHE,

ArperaTHiE COCTOSHMA BOIIECTEA! CTPOSHHE Ta30B, MHIKOCTER M TREPARIX
(kpHcTammmeckny) Ted. B3amMocBA3b MERJY CBOHCTBAMH BEICCTR B PAIHEIX
ArPEraTHEIX COCTONHHAX H WX TOMHO-MOJISKY/ApAEM cTpoemies. OcoBeHHOCTH
AMPeTATHEIX COCTOAHNHA BOJLI.

Alemancmmpai,
1. HaGmozenue BPOYHOBCKOID ABHKEHHA,



2. Habmomenne gudiyass.
3. Habmogerwe  apgemwd,  ODLACHATONIHXCA — NPHTEHSHHASM — HIH

OTTANKHBAHHEM YacTHL] BEIIECTRA,

Jadopamopubie padomad i b

1 Onmesxa JIMaMerpd aToMA METOAOM PSA0B (¢ HCIOEIOBZHHEM

hoTorpadmi).

2. Omnerrh 10 HaGMOISHEK TELIOBOT0 PACTITHPEHIA FA308,

3, OnEITE To 0DHAPYHEHHID JeHCTEHE CHII MOJIEKYNSPHOTO IPHTAREHHA.

Paznen 3. JsHmenne 8 BIAHMOIeHCTEHE T,

MexanHgecxoe ABEXeHHe, PABHOMEpHOE M HEPABHOMEPHOE [IBHWEHHE.
Cropoers, Cpeniis CKOPOCTE TPH HepasHOMEPHOM ARmsexul. Pacwér mymH o
BPEMEHH JIBHACHHS,

Slanesie MHeplUHH, 3akoH HHeprHH. BianMoneficTERE Ten KaK NpWYHEA
WIMEHCHHS CKOPOCTH mBMweHHf Too, Macca wKaKk Mepa HHEPTHOCTH Tefa.
[MnorEocTe BemecTsa. CBA3E MIOTHOCTH ¢ KONHMECTEOM MONEKYd B enHHHIS
oOBEMa BEIIeCTRA.

Chia KaK XapaxTepHCTHEA BsanmojeiicTers Ten. Cmna ynpyrocrd H 3aKoR
'yra, FaMepeRHe CHNEL ¢ MOMOLIRR AHHAMOMETpA. ABICHHE TANOTEHHI H CHIA
remecTr, Cuna TokecTH Ha apyrux wiaderax. Bec tema. HesecoMocTs, Crowenne
CHI, HANPARTEHHEX mo ogHoli mpamoit. Pasnogeficraylonas can. Cuila TPEHHA,
TpeHne CKONsMEHHA H TPEHAE NOKoH. TPERRE B OPHPOAC H TEXHHKE.

demoncmpayin.
1. Habmogenne MexaHHYeCcKOre IBHACHAA Te/a,
2. MamepeHue CKOPOCTH NPAMOIHHEHHOMD IBHKEHHA.
3. Hafmonenne ABJIEHAR HHEPLIHMY.
4. HafmonenHe WiMeHeHHA CKOPOCTH NPH B3aMMOASHCTRIH TelL
5, CpasHeHHe MAcC 0 B3aHMOIEACTRHIO TE.
5. Chowmense cun, HANPRRTEHHEIX N0 OAHOH NPAMOH.
JTabopamopusie paiomsl it onbimint.
1. Onpenenede CKOPOCTH PABHOMEPHOTD [EHESHHA (ILAPHKA B MHAKOCTH,
MOJIETH MEKTPHEECKOrD aRTOMOOHIIA H TAK Tanee).

2. Onpenenerne cpefseft ckopocTH cxonpxendd Dpycka HuA mapHEa Mo
I-IH.HJECI-H'.[{D]-!. T KO CTTH,

. OnpexensHne MIOTHOCTH TREPNOTO TEIE.

4, Onuimes, ACMOACTPHPYIOMMG 3ABHCHMOCTE PacTameHAd (fedopnaiid)
TPVAKMHE OT OPETOAKCHHOH CHIIbL,

5. OnNuTHE, JeMOECTPHPYHOIIHE 3JABHCHMOCTE CHIE TPEHHA CKOMBMEHHE OT
Reca Tedd H XaparTepa CoNpHEaCHONHNCH NOBePXHOCTEH.

Paznen 4. dasjenne TREPARIX T, MHAKOCTER H Ta30B.



Nasnenwe, Cniocofnl yMEHLIEHHA # VBENWIeHNEA Aapnenus. [lasieHne rasa.
JABMCHMOCTR JaBTeHms rasda oT o0néma, Temmeparyphl. [lepemada JapieHAR
TBEPIRIMA TeNaMH, KHIKOCTAME W razamu. 3akoH [lackans. [Inesmariueckue
MAMHEHE. Ja8HCHEMOCTE JABNCHAN SEKHAKOCTH OT TYOMHEEL [HApPOCTATHISCKMH
napagokc. Coofmaommect ¢ocy O, [ HApaBIHIeCKHe MEXAHHIMEL.

Arsoctepa 3emmr u armocdeproe nasnenne. TIpHYHHEL CYILECTEOBANHA
poamymmEoit obonodkd Jemmr. Ommr Toppuwenny. Mamepenne armocdepHOTo
AABNCHAS, JABHCAMOCTE ATMOCHEPHOTD JEENSHHE OT ShICOTE HaJl YPORHEM MOPA.
[prGops! ons H3MEpeHAT ATMOCHEPHOID JABIEHHA,

TleficTere HUOKOCTH B TA3A HA NOIPYHEHHOE B HHX Teno. BuTANKHBAKNIAR
{apxumenosa) cana. Jaxon Apximena. [Tnanamse Ten. Bosayxonnapasye.

Hemonwcmpaigion.

JaEHCEMOCTS HABAEHHA ra3a OT TeMOSpaTypal.
IMepenga DARIEHNE KHAKOCTBIO H TE30M.
CooDnatoniHecs coCY kL
[Muapaermecxdil npece.
Tposenende HefcTEHH STMOCHEPHOTD AARISHR.
JaEHCHMOCTE BHITANKHBAOMER cEMx oT obbéMa morpymEnHOH 4acTH
Tena M IMIOTHOSTH MHIKOCTEH.
PageHCTRO BRITATKHBAHIICH CHIE BECY BRITECHEHHOH HHITKOCTH.
8. VcrosHe MIABAHET Ten: ONABAHHE HIW MOTRYIKEHHE Tl B 38BHOHMOCTH
OT COOTHOMEHHEA INOTHOCTEH Tena H AHIKOCTH,

Jlafopamopnsie padomst i onsimbl,

1. Mecnenosanme 3aBHCEMOCTH Beca Tela B Boje oT 0dsEma norpymlHHOH B
FHIKOCTE YacTH Tena.

2. Onpejenesye BETATKHBAIONICH CHIbL, JeHCTEYIOmEd Ha  TE/o,
norpyREHHee B MKHIKOCTh.

3. Tlposepks AeIABACAMOCTH BEITAIKHBAIONIEH cHst, neleTsyromel ke Teno
B #HIKOCTH, OT MACCHl T&MIa.

4 OfBITH, JEMORCTDHPYIONING 3aBHCHMOCTb BRITAIKHBAIOOEH  CHIEL,
geficTEViomed WA Ten0 B MMIKOCTH, OT oOBéMa [MOTPYRENHOH B
SHHAKOCTE YACTH TEIR | OT OAOTHOCTH HHIAKOCTH.

5. KoneTpyHpoBEHWE APEOMETPa HAW  KOHCTPYHpPOBAHHE MOAKH M
onpegencHne eé rpy30noasEMHOCTH.

Pazaen 5. Pafiora @ MOImHOCY b, JNepram.

Mexanmeckas pabora. MonHoOCTE.

MNpocTsie MEXARAIMED podar, (0K, HAKIOHHAR [LIOCKOCTE. IIpasuno

paBHoBecHEs phiuard. [IpHMEHEeRHE OpaBkia PABHOBECHN peMara K DmoKy.

moin e A R

bl



«3onoroe npasmncw  mexammxd,  KIIJ] npocreix  mexapHsmop.  lIpoctee
MEXAHMINME B OBITY H TeXHHKE.

Mexanmveckas sHeprif. KAEeTHYeCKA® W NOTEHHMANBHAR  IHEDIHA.
[Mpespamenye oIHOTO BHA2 MexaHH4eckodl JHCPIHE B JPYTod. 3aKoH coXxpaHeHHS
JHEPTHH B MEXEHHEE,

AeMoncmpaniiis

1. Tlprmepsl NPOCTRIN MEXAHHIMOR,

Jafopamaopibie padomot i ORI

1. Onpegenesne pafoThl CHIE TPeHHS DA DABHOMEPHOM IRIDKCHWH Tena

110 FTOPHIORTAIBHOR NOREPXHOCTH,

2. Hccnenopasde yeIOoRHNA PARTOBECHA PRIATL

3. HMavepenne KI1J] nagnonsHo# miockocTd.

4. MsyaeHne 3aK0HA cOXpAHERNS MEXAHNYECKOH JHEPIHH.

8 KJIACC

Pazaen 6. TenaoBnie aBjiedns.

OCHORHEE NONOMEHHE MONEKYNAPHO-—-KHHETHIECKOH TEOPHM CTPOeHHS
pemecTsa, Macca H pasMephl ATOMOE H Modexyn. OneThl, NOATBepHIAONIHE
OCHORHLE MIOT0ECHEA MOIEKYIHDHO- KHEETHHSCKON TE0pPEH.

Mogend TeEpaoroe, WHAKOTO H rascodpasHOro COCTONHWH BelIECTRA.
Kpucranmuueckue 1 avopdasie Tena. O0LIcHEHHE CRORCTE Mas0s, KHIKOCTCH H
TREPIRIX TEN HA OCHOBE [ONMKEHHH MONEKYNAPHO--KHHETHYSCKDH TEOpPHH.
CraunsaHie B KAAMIApHEE ARTeHrs. Tennosoe paciiHpeHHe 0 CaTHe.

Temmreparypa. Ceiss TEMOSPATYPH CO CKOPOCTEID TEINOBOIO IBHAKCHHA
uyacTay, Buyrpenuas ouepras. Cnocodsl HIMEHEHHA BHYTPEHHEH DJHePIHH:
Tennonepenata W copepmeEme  paborn. Bmam  rennonepensd:
TEILTOTIPOBOIHOC TS, KOHBEKITHSE, HATYICHHCE,

KonmuecTso TeIOTH, YIelsHas TennoSMKOCTs BeMGCTRA, |emnoobMeH A
TEIUIOBOE  paEBHOBecHe. YpaspeHwe Terumosoro Ganamca.  TInabincHue ®
OTBep/ACBAAHE KPHCTALIHYECKMX BeIIECTB. YIEAGHAR TeI0TA TINaBNeHHA
[[apooOpazosanie W KoRmencamud, Mconapenme. Kunemde. YaeibHas TemwloTa
Hapoofpaiosanis. 3JaBHCHMOCTh TEMIEPATYPE KHIEHHS OT arMochepHore
JARJIEHM,

BramaocTs BO3OVER.

DHepTHA TOIUTHEA. ¥ AeMBHAA TEIUIOTA CTOPaHHA.

TMpusnunet paGors; Temrosex nedratenell KITJ Temnosoro memrarens.
TennopLe IBECETEMN H SHAITATA OKDYHAIOITEH CPeIkL.

3aKOH COXPAHEeHHN B TPeRPALIEHHA SHEPTHA B TEILIOBEX MPOLSCeax.

Aemoncmpaighin,
1. Hafmoaenre SpOyHOBCKOTO JBHAEHHA,



LR o A 5

momom

ia
11,
12.
i3

Hafimogeane guddyaus.
Habmogerne ABNSARH cMaYHBEHAA H RAHIIAPHE SRACHHA,

Hafmniomerne TENnoBOND PACIIMPEHHAE TE,

HameHenre JaRICHAA Ia3a NPH MIMEHENWH o0REMA W HATPEBAHHH MITH
OXJIARTESHHH,

[Npasuna w3MepeHEs TEMITEPATYPEL

BH s rennonepeqat.

OxnaxieHEe MpH COBCPITEHNH padoTEL

Harpepanne npu cosepmeHHd paboThl BHEIIHHMH CHIAMH.
CpaBHeHHE TEMNOEMKOCTEH PAINHYEEIY BEIIECTR,
Habmogenne ¥unenis.

Habmogense NOCTONHCTEA TEMIOSPATY PRI IPH INTARISHHHA,
Mogenu TEnAORLX BATATENCH.

Aafiopamoprsie patomsl i oromb,

i
2.
3

i,
11.
11,
13:

OneiTe 0 cOEapYVREHRIO ASACTEHA CHI MOVICEY/IHPHOMN) OPATIRSHNT.
CMIBITEL IO BRIPEATTHEAH A KDUCTANT0E ]IDEEEPEH]]EI'.E"I COOH HiIEH LT-EKE]ZHH..
Onwrsl 00 HaDMOJSHHI0 TEUIOROTC PAcIIHpEeHHS Tasos, XHOKOCTed M
TBERLIX TEIL

Onpenesneane GapIeHis BO3yxa A OaI0He [HIPHIAE.

Onerrsl, ASMOHCTPHPYIONINE 3aBHCHMOCTE JABNSHHA BOOYXA OT €ro
ofbEMA | HATPEBAHMA HIH OXIaRIEHHA,

[poBepka rANOTEIE THHeHRON 3aBHCHMOCTH [UIHHEL CTONDHES HHIKOCTH
B TEPMOMETPHYCCROH TPYORE OT TeMIEpaTyPEL

Habmogenne #®iMeHeHHs BHYTpeHHeH DSHEPIHHM Tena B pe3yisTare
TEMLIONEPEAaYH W PADOTH BHEIIHHX CHIL.

Heenepopanme senesus TennooDMeHa OpH CMENTHBAHHH XONOOHOH H
ropsased BoIkL,

. Onpemenenne  EofMWHMecTBd  TEIDIOTH, MNONYUSHHOTO BOAOH  OpH

rermoniMene ¢ HAIMETHIM METANTHHECEHM MHTHHATOM,
OnpenefeHle YIeTEHON TENNOEMEOCTH BEIIECTBA,
HFlccneposanne nponeccs HCNAPEHAS.

Omnpenenenie OTHOCHTENIEHOH BIAKHOCTH BOSIYK.
Omnpefenedre YIeNRHON TENNOTE NIABICHHE JbJA.

Paznen 7. JexTpHYecKAe B MATHITHBIC HBJICHHA,

SaexTpHzagAg Ten. Jlsa pona snexTpHYCCKHs 3apagop. BiawmopesicTeme
sapmmeHnblx  Ted. 3axoH Kynowa (38BHCHMOCTD  CHIBL  B3ARMONeHCTEHS
SAPDREHHEX Tel OT BeAHYMHE 33PHJI0B H PACCTOARHE MEXIY TEIanMH ),

DnekTpHdeckoe none. Hanpmm@nwooTs siexTpdeckoro mouad. [puauum
CYNEPIOSKIHE HIEKTPHYECKHX momneil (Ha Ka1ecTBEHHOM YPOBHE).



Hocureny 3MeKTPHYECKAX 38PSA0E, “WeMEHTAPHEN JNeRTPHHMecKHH 3apail.
Crpoere  aroma.  [IpoBONHWEM M JMONEKTPHEH. 3dKOH  COXpAHESHHA
IMEKTPHUIECKOTO 3APAJIA,

JMeETpHYecKHil TOK., YCJUOBHA CYIIECTROBAHHA SNEKTPHTECKOTO TOKE.
Hetounmen nocrosppore Toka. JeficTBHR amexIpHAecKOTO TOKA (TelUIoBOe,
XAMHYECKOS, MATHITHOE ). DUIEKTPHTECKHI TOK B MHOKOCTAX H 438X,

OmekrpHMeckad  Uenk.  CHna  Toka.  DNEKTPHYECKOE  HANPHKEHHE.
ConpoTHRAGKEE MPOBOAHMKA. YIETLHOE COTPOTHEACHHE BeulecTra. 3akon Osa
OnA  yaacTke Oend.  [locliemoBaTeNbHOS M MEPAniienkHOe  COSIMHEHHE
DPOBOIHHEOB,

Pabora ® MOMHOCTE ekTpRueckoro Toka. Jaxod  [iwoyns—Jlenna.
DnexTpHYSCERE LEMH | MoTpeBHTENH JISKTpHHecKoi snepriy 5 Omry. KopoTroe
AWM BIKAHHE.

[ocTogHEALIE  MarddThl.  B3adMogeficTeHe  OOCTOAHHBIX — MATHHTORE.
Marartioe nose. MarErTHOS noae 3ol H €r0 IHAYSHAE ANS AHIHE HA Jexie.
Onerr Dperega.  Maruptece nome  anexTpEdeckoro  Toxa.  [Ipemenerne
HIEKTPOMATHATOS B TexXHAKe. [[efcTERe MATHATHOID MOV HA NPOBOIHHEE C TOKOM,
OneKTPONEWTATENR NOCTOSHHOTO Toka, Mononmsomanmme snexTpoNBHTaTENel B
TEXHAYECKHX YOTPORCTEAX H HA TRAHCIIOPTE.

Onerrs: Dapajies, Asnenue ekTpoMarnaTHOR raayKnHH. [passno Jlenua,
OnexTporenepatop.  CnocofE  OOMYSeHHR  3NMEKTPHYECKOH  SHEPTHH,
VIERTPOCTAHIHE Ha BO300HOBIREMEIX HCTOMHERAX SHEPTHH.

Aemoncmpaigii,

NMeKTPHIANAS TEI.

Jlea ponz SNCKTPASECKHK 3aPAA0E M B3AHMONEHCTRHE 3apMKeHHEIX T,
VerpolicTRo H IEHCTEME 3NCKTPOCKONA,

DaeKTPOCTATHYECKEN HHITYRIIAN.

3aK0OH CONPAMEHHA JNeKTPHYECKHN JaPAT08.

[TpoBoIHEER @ ARIISKTPHKH.

MogemHposaiie CHICBRX THHAH 3eKTPHASCKOTO MO
HeToydHEH TOCTOAHHOIO TOKA.

. AeficTBRA SNEKTPHIECKOrO TOKA,

10. INeKTpHUCCKHIE TOK B HHKOCTH.

11. INazoprni paspam.

12. Manepenue cHITE TOKA AMOSHMETPOM,

13. Mamepenne 3nekTPHYSCKOTD HANPEXEHHA BONETMETPOM.

14, Peo¢Tar H MarasHn colipOTHRISHHHN,

15. BaapmogefcTEe NOCTOAHHEELX MATHETOB.

16, MogemHpoBaEAe HeBOIMOEHOCTH PA3ISTeHHS DMIHCOE MATHIHTA.
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18,
1%,
20,
21,
22
23,
24,

25,

MonemmpobsaHie MarHHTHBIX NOJNCH NOCTOAHHEIX MAIHHTOB.

OneiT JpeTena.

MarpnTHoe noae ToORE. JNEKTPOMATHHT,

TetieTRMe MATHHTHOTO TIOMIE HA TTPOBOIHHEEK C TOKOM.

EHEthu,IlEHI"&T'EHI: MoCTONEHOD TORE.

Hecnenoranie SETeHRE JNEKTPOMATHATHOR HHAYKITHH.

Onuita Dapagesn.

3ABHCHMOCTE HANPARTSHHE MHIVEKUHOHHODO TOKa OT YCnosRf ero
ROIHHKHOBCHHS,

FNEKTPOreHEpaToR MOCTOSHHOTD TOKA.

[Mabopamopisie padomst i aHbibL.

1

wos W

s

0.
11.

13,
13,
. Mccnenopagse MArHATAON) BE3aHMOTSHCTBES DOCTONHHALY MAFHHTOR.

15,

16.

Onertel M0 HaDMFOASHRED WIEKTPHEIANMH TeNm WHAYKIOHEH H npu
COMPHEDCHOBEHMH, _
Hecnenopanke JAefiCTRES SMEKTPHYECKOT0 MOJA4 HA OpPOBOOHHKH H

OHANEKTPHEH,

CHopra u npoBepka paboTe 2MEKTPHYECKOH TEMTH TOCTOARHOTO TOKA,
Hamepennie H peryAPOBAHME CHIIL TOKA.

Hsmepenne § pery/IHPORAHAS HANDAAKEHE.

Heoenenosanse 3a8HCHMOCTH CHIBL TOKA, WAYVIIETO 4epes Pe3ncTop, oT
COTPOTHRIEHHA PEINCTOPE H HANPKCHHA Ha PCSHCTOPE.

OmnITHI, NEMOHCTPHPYIOUIHE 3ABHCHMOCTE SMEKTPHIECKOrO
CONPOTHETEHHA NPOBOJHMEA OT €r0 JUTHHEL, NAONEIH [IONSpeuyHOro
CeHEHHA B MATEpHANA.

[lpopepka mpaBuNa CHOMCHHA HANPAKEHHI NPH TOCTEI0BATENRHOM
coeHHEHHH JBYX PE3UCTOPOB.

[IpoBepra npasmaa A CHAB TOKA MPH DApPaTenbHOM COSIHHCHEH
PE3ACTOPOR.

Crnpegenetie padoThl 3NEKTPHEECKOrD TOKA, HAYIISIO 98pEd pesHCcToD.
Onpegenciue MOMHOCTH MNEKTPHYSCKOTO  TOKA, Bheasemol  Ha
PEIRCTORE.

[MccnegoBaHne 3a8HCHMOCTH CHABl TOKA, WAYIIEND Hepes JNaMOoosky, oT
HAMpA¥eRHs HA Hell,

Onpegenenne K1/l narpesarens.

Hayuerre MarsuTHoro OoA TOCTOSHHEX  MACHATOB  TNpHE HX
obbLeIEHEHTH | pasjieTeHEH,
Heconegosanne AeHCTEHS MEKTPHYSCKOND TOKE Ha MAHHTHYIO CTPEIKY,



17, OmeITeL,  ASMOHCTPHPYIOIIHE — SEBHCHMOCTE CHIB  B3aHMOJICHCTRHA
KATVIIKH ¢ TOKOM M MalHHTa OT CHIEl TOKa H HalpaB/eHWA TOK2 B
KATYIIKE.

18, May=enne aefcTBES MATHATHOTO MO HA DPOBOJHME ¢ TOKOM.

19, KoncTpyrpoBaHHe H H3yucHHE PAbOTR 3eKTPOIERTATEA,

20. Mamepenne KILI anexTpoIBHraTENBHOH YCTAHOBKH.

21 OMuTE 10 HCCTeN0BaRHI0 HBJCHHA SNEKTPOMATHHMTHOH HHIYKITHH:
HCCNENORAHKEE WIMEeHeHHH 3HaYeHWs H HANDABIEHHA AAIYKIHOBHOMO
TORH.

9 KJAACC

Pasnen 8. Mexannieckue spieHHA.

Mexapuueckee aeEmwenne, Marepwansmas  todka. CActema  oTouéra.
(ONHOCHTENLHOCTE MEXAHWYECKOTO MABHKEHWA, PapnomepHOe TPAMONHHESHHOE
asmkerde, HepasnomepHoe MpaMonARefinoe JaH#enAe. CPpeinas H MIEOBEHHAS
CKOPOCTH TENA IPH HEPABHOMEPHOM RS HHH.

Vexopesre. PapHoyckopenHoe npAMoaHueiinoe fewxepne. CsoGommoe
mapesie, OneTer lamimnes.

PasHoMepHOE ABMKEHHE N0 OKpyEHOCTH., [lepmog H 9acToTa OOpALICHHS,
Tlunefinas ¥ yrnosad ckopoctd. eRTpocTpeMATEnsHOR YOROPEHHE.

[Mepretfi saxos Helotona. Bropoit sakon Heotona. Tpern#l sakon HeioTona.
[ Tpamumit cynepro3AuHE CHIL

Cuna vopyrocti, 3akon Dyka, Cana TPEHIA: CHIIE TPEHHS CROARMEHNS, CHIA
TPEHHA ODOKOH, JPYTHE BHIB TPEHHAA.

CHAa TEmECTH W 3AKOH BCEMHPHOIO TATOTEMHA. YCKOpeHWe CBOGOIHOID
nagedad, Jpwxenne naaHer Boxpyr Conuua. [leppas xocmmueckas CROPOCTE.
HepecoMoCTh ¥ Neperpy3Ki,

Pappopecie MatephansHoi Toukd. Alcomorno Tséproe Teno. PasnopecHe
TBEPAOIO Tena ¢ 3aKperLiEHHoi ocsio Bpamenis. MoMenT crikl, LIgHT) TRRECTH,

Mmynee Tena, Mamesenne mamyanca. FMmyise CHIE. 3aK0H COXPAHEHHT
HMITYVIIECA. PeasTHBHOE TEHNEHHE,

Mexampmeckas pafora H MOUMOCTE. Pabora cHn TamecTH, YUPYrOCTH,
tperna. CBR3b sHeprid B paborsl, [loTeHIRATLAAS JHEPIHS TEld, TOIHATOND HAL
NOBEPKHOCTEIO 3emiy. [ToTeRIHATEHAR SHCPTHA CiaTof npyXHHb. Kinetrreckas
apeprig. TeopeMa o KMHeTHHecKol Hepruw. 3akoH coXpaHerHs MexasHdecxol
SHEPrHN.

Hemoncmpay i,

1. Habmogesne MexaHH9eCcKOTO JIEHMEHHA TENa OTHOCHTENbHO DASHERIX Tl

OTCHETA,
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11.
11.
13,
14
15,
i6.

Cpasnerne myTed H TpaekTopHi IBIWEHHA OAHOYC H TOTO e Tema
OTHOCHTEHHO PH3HEX TN 0TcETa

HamMepeHREe CEOPOCTH H YCKOPEHHSH NpAMOIHHERAOTO TRHMEHRS.
Mccneopanie NPHINAKOR PRRHOYCKOPEHEOTD ASIDREHI,

HabmoaeHie TRRECHHA TeNa 10 OKpYHHOCTH,

HadmoaeHne MeXxaHHYeckHy SBIeHi, MPORCXOAIIHY B CHCTeMe 0TCHETR
gTenesras nNpH 28 paBHOMEpHOM M YCKOPEHHOM  [RHEEHHH
OTEOCHTEIBHO KaOHHEETA (HINKH.

FaBHCHMOCTL YCKOPEHHA Tena 0T Macchkl Tela W NeHCTBYIOIEH HA HEro
CHIIEL,

Habmoneane papeHCTBa CHM MPH B3aHMOeACcTEHH Tel.

Hamenerne seca Tedfia MpH YOKOPEHHOM [BHRERHN.

[epenada AMTYIECA ITPH BI3aHMOIEHCTERN T/,

[MpeofpasoBaHiti SHEPTHH TIPH BIAHMONSHCTEHE TeJl.

CoxpaHenHe HMIOYIECE IPH HEYIPYIOM B3aAMOaeHCTRHH.

Coxpadenide HMITY/ECa TIPH abCOMIOTHO YIPYToM BIaHMONeRCTREH,
HaGnmoaeHHe peakTHBHOTO JBHHSHHS.

Coxpanenne Mexasngeckoif sHEPTHH MpH cRobOIHOM MaAZeHHH.
CoxpageH#e MEXAHHYECKOH IHSPrus [IPH IBHHeHHH Tea Noj elicTRHeM

TPy HHEL

HaGopamoprsie paiaimihe i oRbINGL.

1.

KomcTpyHpoBaHde TPaKTa I PajroHa # jansHefimero paBHOMEpHOTO
JBHREHHS IAPHEE HITH TeNeREH,

. Omnpenencare cpefHell CKOPOCTH CKONBKEHHA Opycka WIH IRHAEHHS

IDAPHER [0 HAKIIOHHOHE TI0CKOCTH.

. Onpegenenre YCKOpEHHS Teja NPH PABHOYCKOPEHHOM MBHMEHHH [0

HAKITOHAOH [WIOCKOCTHE.

Hconenosarse 3ABHCHMOCTH MMYTH OT BREMEHH IPH PasHOYCKODEHHOM
JeReHAd D23 HagansHol CROpOCTH,

IMposepka CHEOOTE3R: €CNH NPH  PABHOYCKOPCHHOM JBMKERHH Oes
HAUANEHOH CKOPOCTH OVTH OTHOCETCA KAK PAn Re4éTHRIX HHCCI, TO
COOTBETCTEYIONIHE TPOMERYTEH BpOMEHH OITHAKOBHI.

Hcecnemoeaare 38BUCHMOCTH CHOBl TPEHHMA CKONBMCHHA OT CHOL
HOPMANTEHOTO JABJIEHNAS.

Oupegenerne kKox(p(QHTIHEHTa TPEHHA CHONBHEHTA.

Onpejenenne MECTROCTH HMPYHHHEL

Onpegenerne pafoThl CHIL TPEHHA NpH PABHOMEPHOM NBHMCHHH Tela
M0 FOPA3OHTANBHOH TOBEPXHOCTH.



10, Onpepenesue pafoTh  cHIRL  VOPYIOCTH 0OpH  #odséMe Tpysa ©
HMCMOIBI0BANEEM HEIOABHKHOTD W NOABHEHOND BIROKOB.

11, Mayuenme 3aKoHa coOXpaHedHsa JHSPraM.

Pazgen 9. Mexannueckne koutebDania W BONHEL

KonebaTensaoe nemaeine. OCHOBHEE XapakTeDHCTHEN KOMeHOHNA: IepHO,
qacToTa, aMuTHTYaa, Maremaniraeckuil B TpyRHHIAA ManTHUKH. [Iperpaenne
IHepryH NpH konebaTentHOM JBHMEHHN.

Jaryxaroupde  konefammn.  BuHysjennsie  woneGamu.  Pesomanc,
Mexagudeckne BomAel.  CsolicTRa  MexmmmucckHx  BormH, [lpogonsmme o
nomepedHEle  BOHBL JTHHA BOAHM H CROPOCTE @8 PacHpOCTPAHEHWA.
Mexanuteckde BONHE B TEEPNOM Tele, CelcMHHEcKHe BOMHB.

Jeyk. [pomkocrs 3Byka B swicora ToHA. OTtpwkende 38yxa. Mudpassyr A
YABTPAIBYK.

Hemoncmpatgti.

1. Hafmopgende xogebammd 1ol 004 ASHCTEHEM CHILl TAHKCCTH H CHITE
YOPYTOCTH,

Hatmonenne konebanwli Ipy?a Ha HETH B HA OPYEAHE.
Hafmogesde BRByEIeHERY konedannli 0 pezoHanca.
PacnipocTpaHeHne HpOJOTEHLIX | NONePEMHbIX BOMH (Ha MOTEnH).
HaGnwogeHne 3asdcEMocTH BRICOTET 3BYKA OT YACTOTEL,
AEYCTHMECKHA pesoHane,
ﬂaﬁupnmaﬁuue Paiontel Ot
1. Onpefeledde YacToThl M [epHoja  KomeDauui  METEMATHIECKOTO
MAATHHEA.
2. Onpejaenenne YACTOTH M HEpHONA KoneDaHWi [Py RHANOTD MANTHIKA.
3, Wccnenosadte 39BRCHMOCTH OepHoda konefaami no/BeICHAOTO K HHTH
TPy32 OT JUTHHE HHTH.
4. Hconefopaune 3aEMeMOCTH EpHOIA KoneOaa il MpyKaHHOT0 MagTHHKE
OT MACCHI [PY3a,
5. [IpoBepka HE3AaBHCHMOCTH NepHoja konebanili rpyza, nOABSMERHONO K
HUTH, OT MACCH Ipy3a.
6. OMSITHL,  ASMOHCTPHPYIOWIHE  3@BHCHMOCTE  HepHoja  RomeDammd
OPYHRHHEOTD MASTHHKA OT MACCEH IPy3a B RECTKOCTH NPYAHESL

7. Hamepenue yckopeRHA CRODOMHOTND MAJSHI.

Pazpen 10, InekTpoMarunTuoe Noge B WIeKTPOMardiTHEIE BOTHBL.

JNeKTPOMATUHTHOE — mone,  JNEKTpOMarHETHRe  BomHiL  CpolicTea
sperrpoMararTasy sons, [llkaza snexrpomarmuTHex BoAH. Menonmmiosasie
ANERTPOMArHHTHEX BOXH JAMK COTOROH CEA3H.

oo oo



DnexTpoOMAraNTHAN npEpota ¢Beta. CrRopocTs oheTa. Bonmosele cROHCTBA
CHETA.

Aemoncmpaiiy,

1. CeofocTsa 3MeKTPOMArHATHEX BOJH.

2. BomHOBEIE CROMCTEA CBETA.

Jaiopamopisie pasomsl 1§ ORI,

1. M3yuenne CcROHCTE SNEKTPOMAIHHTHBIX BONH C TIOMONEID MOOHIEHOTO

TenedoHa.

Pazaen 11, Ceeronkle Apaenus,

Jlyuesan  mopgens  ceeta.  Horouswsm  ceera.  [psmonuHcHHOC
pactpoctpanenne ceeta. 3arvennn Condia o Jiyes, Orpasenwe ceeta. [Inockoe
ICPKATIO. JAKOHE OTPRKCHNA CRETA,

IMpenomuenne ceera. 3akoH npenomnenRds coerta. [lonmnoe BHYTpeHHee
oTpameHne cBeTa. HenmonklopawAe NOMHOTO BHYTPEHHCIO OTPMEHHA B
OTITHYECKHK CBETOBOMAK.

Jiwmsa. Xog ayueid B nmese. Onredeckas  cdcTeMa  (QoToanmaparTa,
MHEpOCKOTIA B Tefeckora. [7a3 Kak onTHYecKad CHCTeMa. BAMIOpYKOCTE H
N&NEHOI0PKOCTE.

Pamtoxerwe Oegoro ceera B cneerp. Oositet Heotoma, Crowenne
CHERTPANLHEIN 1[BeTOB, [[Hemepons ceeTa.

Hemoncmpayi,

[IpavonHHeHHOE PAaCOPOCTPAHEHHE CBETA.

OnpasweHHE CBETA.

Momyuenne wzobpakeddil B MI0CKOM, BOTHYTOM H BRIITYKIOM 3CPKRIAX.

[Mpenonnenre CBETA.

OnTHIecKaiE CBeTOBOI,

Xoa myaedi B cobuparomei e,

Xoa mygefi B paccedBaromei THHIE.

MMonyuense nsodpakeHAH ¢ TOMOLIEID THHI.

TMp#ALEn feficTeR QoToaNNapaTa, MHKPOCKOIA W TENecKoma,

10, Monens raasa.

11, Paznomenre Demoro ceeTa B CHEETP.

12, [Tomyaenwe Gentoro ceeTa MPH CAMKEHHN CECTA PAIHEIX BETOB.

HAabopamopubie pabomon i oRsTb.

1, Heenemopapde 3aBHCHMOCTH YITIA OTPAWEHHA CBETOBOID [y4A OT yTEa
naasHHH.

1. MayueHHe XapaxKTepHCTHE H300pamenns MPeIMETA B TUIOCKOM 3EPRATE.

3. Heenegobanse 3BHCHMOCTH YIHA TPETOMIEHHR CBETOBOID JyHa OT YIma
NADEHEA HA TPAHNLE €BOAYN—CTERION,
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[Mooryuenme @sobpakerH ¢ NOMONIEG cobRpareH NHHIE.
Onpegenesne OKYCHOTD PACCTORHHA H ONTHECKOH CHIM cobnpatomel
JTHEIEL,

5, OusiTe 0o PA3IOKEHNAD GEN0T0 CRETA B CNEKTP.

7. ONEITH N0 BOCHPHNTHIO LBETA NPEIMEeTOR TpH MX Hal/HOJCHHH Heped

UBETOBLIE (PHARTPEL

Paznen 12, KeanToBLIE ABIEHHH.

Ounerrer Pesepdiopia W nnaderapras Molens aroma. Mogens atoma bopa,
Henyckanie | nornomenze cseta aroMoM, KeagTer. JweeiuaTuie COeKTpbL.

PagnoakTHBHOCTE, ATkpa-, DeTa- B ravMa-u3TydcHAd, CTpoenHe aTaMHOID
aapa. Hyknommas wmofens atomuoro  snpa. Mhoronsl  PauioakTHBHEE
npeppamenns, [leprol HOTYPacTaga ATOMHRX S1¢p.

Snepriie peakund. 3aKOHR COXPAHEHHS 3APAZOBOIG M MACCOROTD WYHCEIL
TMeprus CEUSH ATOMHBX Suep. CB3b MacChl H SHepreM. Peaxums cHETE3R H
fenenns aaep. Herowauky sgepran Coanna A 38837,

HAnepHas oweprernka, JefcTBHA PaTHOAKTHBHEIX WMyYeHHH HA MABBIC
OPTaHEIMEL

Hesoncmpaiyii.

1. Coexrpsl HUTYYEHHS B NOTTOMIEHHA,

2. Cnexrps! pasiHIHEIX A308.

3. Cnextp Bogopojs.

4. HatGmopenne Tpexos B kaMepe Buascona.

5. Pafora codraaka HOERAHPYIOUIHE H3TYTEHHA.

6. PermcTpamua HsNy4CHEA TPHPOTHEX MHHEPANOE H TPOIYKTOB.

Jabapamopibte padonsd i onbimbi.

1. Hafimoaexne CIIOMIERX B THHEAYSTHIR CIEKTPOBE HITYICHHA,

2. Hecienosarne Tperos: WIMEPEHHE JHEPIHHM YaCTHIIR [0 TOPMOIHOMY

ayTH (10 oTorpadimam).

3. Mamepenue palHoakTHEHOMD GoOHA,

IMosTopHTENLHO-000RIATIMHE MOIY/Ik.

ToBTopHTeTEEG--0000MAITIAT MOIYIE NPeHAHAYEH A CHCTEMATHIAHE
W obofmends OpegMeTHOID CONEPWANHS H  OORTA  JISSTEdhIOCTH,
npreGpeTENEoTo PH H3YHEHHH BCEro Kyped (W3WKN, @ Tawxe AN MOATOTOBKH X
OCHOBHOMY TOCYIAPCTBEHHOMY HaMmeny no (HIEke jm  ofyvaiolinxcs,
BEIOpABIHEX YTOT Y9eDHEIl npeaMer.

[lpw m3yueHHE TEHHOTD MOJYIE DEATHIVIOTCS M CHCTEMATHIHPYIOTCS BAJIBL
NesTeNFHOCTH, Ha OCHOBE KoTopkix obecrednBaeTcd OOCTHUREHME NPEIMETHEIX H
METANPEAMETHEIN  MAAHHPYEMBIX — PeIyIETATOR oby9eHHA, QOpPMEDYETCH
ECTECTECHHOHAYSHAA TPAMOTHOCTE: OCBOCHES HAy4iBX MeTOAOB HCCTMeOoBAHHA



ABJCHHN NPHEPONL H TeXHHKH, ORIATEHHE VMEHHAMH OOBACHATE QHIMZCCEHE
ARNEHMA, OPHMEHAR TNOAYYeHHRIe SHAHHH, PellarTe 3adatws, 5 TOM HHCIE
KaueCTHCHHEE K DECTIePHMEHTRIIbHRIE.

[pHHIANBAIBED ASATSIEHOCTHEIL XapakTep JAHHOTO painend peanusyercd
sa cuér TOre, 9Te O0V9AIomMEecd BRUIONHAIOT 3IamaHMs, B KOTOPEIN HM
NpenIarasTc:

HA OCHOBE TONYHSeHHLIX 3HAHWH pACNOIHABATE M HAYYHO OOLACHATD
(HE3HEecKHe SRICHHA B OKPYRaIomed IPHPOJIE | NORCeHERHOHN KHIHH,

HCMONBA0BATE HAYMHBIC METOMR HCCTENOBAHNA QHIHYECKHN ABISHHH, B TOM
YHEIe JUTA NPOEEPKH TRNOTES B NOIYEeHER TEOPETHYECKNX BLIBOLOE,

oOLECHATE HEYYHEIE OCHOBL HaWDONee BAYKHEIX AOCTHHCHHH COBPEMeHHLIX
TEXHONOTHH, HANPHMED, NPAKTHYECKOTD HCMONbSOBAHAA PARIHTHRIX HCTOYHHEGR
SHEPTHH Hi OCHOBE 3AKOHA NPEBPAIIeHAS H COXPAHCHHA BUeX HIBECTHHIX BHIACE
IHEPIHH.



MJAHHPYEMBIE PE3¥YJIBTATbBI OCBOEHHUH HNPOIPAMMBI IO
OHIUKE HA YPOBHE OCHOBHOT'O OBHIET() OBPAIOBAHHA

Hzyuenwe (u3ded Fa ypoBHE OCHOBHOTO o0uiero 00pasoBaHEs HATIPABNCHO

HA JOCTHHREHHSE THMHOCTHRIX, Mﬂﬂ.ﬂpﬁ.ﬁ}dﬂ'ﬂm H HPEMETHHK ﬂﬁpﬂﬂﬂ'ﬂﬂmm

PEIYNLTATOR.

B peaynpTate HiyueHHS (H3HKH H4 YDPOBHE OCHOBHOTO ofmiero odpasosanns

v ofyuamomerocs GYOyT CHOPMHPOBAHE! CIeTyIOMME THYHOCTHEIE PE3YIBTATH B

HACTH:

= 1) maTPROTHYECKOrD BOCTIHTANNA:

»  — MPOABNEHAE HHTEPECE K MCTOPHH H COBPEMEHHOMY COCTOMHHMID POCCHHACKOH
(3IAYECKOl HAYKH;

e — EHHOCTHOS OTHOWEHHE K JOCTHINEHEAM POCCHACKHY vo8HEX--(DHIAKOE;

1) rpasIanHcKoro H IYXOBHO-HPABCTECHHOND BOCTTHTANKA:

+ — FOTOBHOCTE K AXKTHEHOMY YHECTHIO B 0OCYHIEHHH 00LISCTEERHO SHAMMMBIX
H ITHYMECKHX [po0lieM, CBEIAHHEIX C DPEKTHYECKHM  IMPHMEHEHHEM
TOCTHREHHA (UIHEH,

« — DCOJHAHHE BAaEHOCTH Mﬂ'ﬁﬂ.ﬂbﬂﬂ—?’fﬂqﬁm IPHHITEIIOE B AefTeNEHEGCTH
YIEHOD;

» 3} 3CTeTHYECKOTD BOCTIMTAHNA:

¢ — BOCIPHATHE JCTETHMECKMX KAYECTR (HIWYecKoH HaywH: of rapMOHHTHOIO
NOCTPOEHHE, CTPOMOCTH, TOYHOCTH, TAKOHHMHOCTH;

= 4) neHHOCTH HAYYHOTO MO3HAHHEA!

s — OQCOSHAHHE TMEHHOCTH ORIHHMecKod HAYEH KAK MOIIHOTO HHCTPYMEHTA
NOZHAHMS MHpA, OCHOBBl PASBHTHA TEXHOTOUHH, Bamueiimel cocrapmmomed
KVILTYDEL,

« ~ paisuTHe HayuHOH JEFOGOIHATENLHOCTH, HHTEpPECA K HCCHSNOBATSALCKON
nesTe/bHOCTH;

« 5) dopuupoBanns  KYARTYPEL  3I0POEE B OMOUHOHAIEHOID
DAaaromoayIna:

s« — oOco3gaMWe uemmocTH  GesonacHore o0paza WHIHE B COBPEMEHHOM
TEXHOMOTHMECKOM MHpE, BUKHOCTH Npasul OesolfacHOTO [TOBEIEHHA HA
TPAHCTIOPTe, Ha NOPOraX, ¢ SIEKTPHHECKHM M TEIIOBEM o0OpyIOBAHHEM B
JOMAITHIY YCIOBHIX;

» — cOOPMHPOBAHHOCTh HABHKA peduexkcHH, NPHIHAHHE CROSIO Tpasa Ha
OIHDKY H TAKOTO 2 Npasa ¥ JAPYroro YenoBexa;

« 6} TPVIOBOTO BOCHHTAHANA:

» — AKTHHEHOE YHACTHE B PEMIEHHH NPEETHYECKHX 330189 (B PaMKIX CeMBH,
o0paseBaTelbHOR  OpraHM3alEH, TOpPOoIa, Kpas) TeXHWIOTA9ecKeH H



COUMANEHON HAnpasnenHocTy, TpeOYIOIHX B TOM THCTE W (DHIHUCCKHX
IHAHHIT;

s — HHTEPEC K IPAKTHYCCKOMY HIYUeHHR) NPOdeccH, CBA3anHbIN C fHINx0H,

s T} HEMWIOTHYECKON0 BOCITHTANHAL

¢ — OpHEHTALMS Ha OPEMEHEHHE (HIMMECKHX 3HAHWE ia peliennd 3agad 8
obmacT oxpymawomel cpennl, I[LIAHWPOBAHHA INOCTYIIKOB H OUSHKH X
BOIMOEHED TOCIeACTEEN 108 OXpy#aOmeH cpe/iki;

« — ocozpaHne rnofaTEHOTD XapaKTepa SKONOTHYECKHR NpobneM | myTel HX
pemIeHHA;

« B) apanTanpi K HIMEHHIAMCH YCIOBHAM COMANLIOH H NPHPOIROEH
Cpeakl:

« — norpefHOCTE BO E3AHMOASHCTSMM [DH BRINOTHEHHH WCCNSTOBRHHE H
npoekTos  (HANYMECKOH HANPARNEHHOCTH, OTKPHITOCTE ONEITY H 3HAHASM
APYTHX;

» — [IOBREDEHEE YPOBHA CBOSH KOMISTEHTHOCTH Hepe: [OpAKTHHECKYHD
JCATENLHOCTE,

»  — norpefEocTs B GOPMHPOBAEMH HOBEIX JHAHHH, B TOM 9HCAE OPMYNApOBATh
HAeH, MOHATHA, THIIOTE3E! O PHIAYeCcKHX 0DBLEKTAN H ABIeHKHNEX,

v~ DCOSHAHES Do HITHTOR coGCTEEHHE IHANH B KoMIeTeRTHOCTeH & oBuacTd
(PHIHEH,

» — IUIAHKPUBAHHE CBOSID DASBATHA B NpMOGpETEHHH HOBEX QHIMYECKHX
HAHER;

+ — CTPEMISHHE AHATHIHPOBATE W BEIABANTS B3AMMOCRAIH TPHPO/LL, OOINECTE B
IKOHOMMER, B TOM SHCTE ¢ HONONL30BAHAEM DHIHHCCKHX IHAHNH;

« — oucHra chomx neftermREi o yuETOM RIHAHHA HA OKPYMRAKOUIYID Cpedy.
BOAMOIKHEL FTODATRERIX MOCHEICTRHIE,

METANPEIMETHBIE PE3VIIBTATHI

B peaynprate OCBOSHHA [POTPAMME! N0 (HIWKE HA YPOBHE OCHOBHOTO
ofimero ofipasosanus v obygammerocd GyIyT clopMapOBARE METANPEIMCTHRLIC
Pe3yALTATEI, BKINYAIONTIE N03HABATEALHLIS YHHBEPCATRHELS yaebHEle AelicTEM,
KOMMYHHRATHBHLIE  YHHBEPCATLHBEIE vuefuse  Jefictadd,  peryidTHBRHEIS
yEFBepCcATbHLle yaeiuse gelcTena.

TlosnapaTenLHbIE YHRBEpCAIb B yaelanie aeiicTBHE

BaroBbie NOrHYcCKHE TelcTRAA:



BEIHENETE H XApaxTepHI0EATH CYICCTREHARIE  MTRHIHAKE nbReKTOR
(EBeHHE );

YCTAHABITHRATE CYUIECTBEHHEIN NPH3HAK KNaccH(HEANNH, OCHOBAHNA LA
ofO0mEeRnA U CpaBHeHMS;

BRITBIATS SAKOHOMEPHOCTH H MPOTHEOPEYHS B PACCMATPHBACMELX (aKTax,
IAHHE W HaODOMEHHTX, OTHOCHITHXCH K (GH3HAeCkiM ARNEHHAM,;
BEIABNATE NDHYHHHO--C/STCTREHHEE CRAH NPH HIVIEHHH (HsHYECKHX
AENCHHI H NPOLECCos, QENaTh BhIBOABL ¢ HCTONBIOBAHHEM NEAYKTHBHGIX
W HHOYKTHBHBIY YMOZAKIOMEHKEH, BEIBHTATE THIOTEIR O B3HMMOCBA3AX
PHATECKITY, BTN,

CAMOCTOSTENRHO BRIDHpATE chocod pemenns yuebHoHl QHIHYECKOH
safadd (CcpaRHCHHE HECKONBKHX BAPHAKTOB pelleHEs, Bebop nanbones
MOZXOMAMIETO ¢ YIETOM CAMOCTOSTENSHO BRLIENCHHRIX KPHTCPHER),

BazoBkit HCWIEMOBEATEILCKHE QCHCTRHN:

HENMOTEAORATE BOTIPOCE] KK Hmf[lﬁﬂﬂﬁﬂmﬂﬁﬁﬁ AHCTPYMEHT IMOJHAHA,
NpOBOIHETS IO CAMOCTOSTENLEO COCTABNEHHOMY [LTZHY OHEIT, HECHOMHELR
duzueckiil  SKCHEPHMEHT, HeQOoNbIIOE HCCNeNoBsHHE (HIHYECKOTO
ABIEHMS,

OUEHHEATE HA OPHMEHWMOCTE ¥ JOCTOBEPHOCTE  HH(OpMAITHRD,
OOIYHEHHYH B X0/ HOCNe0BAHHS HITH SKCOEPHMEeHTa,

CAMOCTORTENEHO QOPMYITHPORATE 0B0DIIEHHS H BRIBOMEL [0 pe3yIbTaTam
MpoBeSHEOrD HabmoNe A, OITRITA, HCCTIEOBAHHE]

NPOTHOSHPOBATE — BOIMOKHOE JanbHeliiee pasBHTHe  (HINYECKHX
[IPOLECCOS, 8 TAIOKE BRITBHIATE NPEINOIOMEHN 00 HX PA3EHTHH B HOBRIX
YCTOBHAX H KOATCKCTRX,

Pabora ¢ Hudopyanmei:

TPHMEHATE PASIATHRE METOIEL, HHCTPYMEHTE H SAMPOCKH TPH TOHCKE K
orhope WHGQOPMAIHH HIH JAHHBX € YHETOM npeproaerHHol yaebnol
thsreckof 3040,

AHATHIMPOBATE, CHCTEMATHINPORATE W HHTEPOPETHPOBATE HHOPMALHIO
pasANYHB BEIOR | (opM NpeicTaieHHx,

CAMOCTOSTENEHO  BEIOHpaTk ONTHMANBHYHY (OpMY OpeIcTABNSHHA
uHOpMAITAA W HIMOCTPRPOBATL PEIIAEMEIE  3aAau  HECNOMHBIMA
cxemanH, THATPAMMAMH, HAOH rpadiroi o M KoMORHATHAMA.

KoMMyHHKATHEABIE YHHBEPCAILEBIE YielHbi¢ AeficTRAR:

B xoae obCcvEIeHHA yuebHOoTO MaTephana, pe3ylkTaToB Aa0opaTopHhX
paboT B NpoexToR 30JARATE BOIPOCH! N0 CYIIECTRY obcy#aaenMoi TEMB |
BHCKAILIBATE HICH, HAUSIEHHEIE HA PEIIEHHC FA0aME B OIIepHacaHTIe
OnaroxenaTensEOCTH ODIMEHHAS;



CONOCTABIATE CBOM CYMJCHHA ¢ CYKOSHHAMH [APYIHX YHaCTHHKOH
aEanera, o0HAPYHHBATE PAITHTHE H CXOACTEO (O3HITHE;

BEIPAKCATE CBOID TOYKY 3PENHA B YOTHSIN B MTHCEMEHHBIX TEKCTAX,
myGEHTHO MPeACTAB/IATE PE3YITETATE BRITOIHCHHOT) PHINHECKOTD OThITa
(3KCOEPHMEHTE, HCCISTOBAHAN, NPOCKTA),

NOHMMATS W HACOONB3OBATR  [PEHMYIIECTBA  KOMAHIHOE  H
WAARBRTYaIsHOE pafoTel Ope  pelleHdH KOEKpeTHOR (pH3EYECKOR
mpobieMel,

NPHHAMATE UE/IH COBMECTHOH ACATeNsHOCTH, OPraHHI0ELBATE TEHCTRAA
o el JOCTHWEHHI). PARCOpPESUENATs pPOAH, OOCYHIATh NPOUSCCH K
pesyIeTaTh coBMecTHOH paboTes, 0BofuaTh MEEHWS HECKONBKUX N/,
BEITTONHETE CROK) H2CTE PaboThl, NOCTHTAS KAYSCTBEHHOIO PE3YNETATA N0
CROBMY HANDABIEEWI0 H KOODIHHHPYS CBOM JeficTBHs ¢ JIPYTHMH
SIEHAME KOMAEH B

OIEHHEBATE K4YECTBO CBOEro BRAANE B oDWMA OpOmYET OO0 KDHTEPHAM,
CAMOCTORTENEHO cOPMYTHPOBAHEEIM YIACTHHKAMMA BIaRMOLeHCTERA,

PeryasTHRHBIE YHHBEPCANbULIE YUelkIe 1eHCTRHA

CaroopraHa3anng:

BEIABAATE NPOGASME! B WHIHCHHEX W y9ebHEX CHTYAIHAX, TpeByrompy
I8 pelueHns (HHIAGECKAX SHAHHH,

OPHEHTHPOBATECH B PAIIHYHEIN  MOIXOA3X  MPHHETHA PemeHH#H
(MEAMBHIYANBHOE, OPMHATHE PENIEHHS B IPYNNe, MPHASTHE pemeHHH
TPYIImoH );

CAMOCTOATENBHO COCTARTATE ATTOPHTM PelleHHS QHIHYeCKOH 3a0a9H HIH
NIEHE HCCTeIOBAHEA ¢ YYETOM HMEIOIMMXCH PECcYpPCOoB ¥ CODCTBCHHEIX
BOSMOWHOCTEH, ApTYMERTHPOBATE PE/UIArAEMER BADHAHTH PEIRHNH,
aenath BRGop B Opars OTBETCTEERHOCTE 38 PEMEHHE.

CaMOKOHTPOIE, IMOLMHORATLHEIH HHTEANCKT:

NABATE AEKEATHYIO OLIEHKY CHTYALMM H [IPEIIAraTh NaH ¢f HIMeHeHH,
ofBECHATS NPHYHHE — JOCTHREHHS  (HOIOCTHMEHHA) Pesy/sTarTon
NeATENEHOCTH, NEABATE OlEHKEY NpHODPETERHOMY ONBITY,

BHOCHTE KOPPEETHEEl B JISATENEHOCTE (B TOM HHCTE B X0/ BhITONHEHHA
{fuIpHecKOro  WCCAENOBAHMA HIH [POSKTa) HA OCHOBE  HOBBIX
OBCTORTENECTE, MIMEHABIEINCE CHTYAILHH, YCTAHOBNCHHEIX OMHOOK,
BOIHHKINAX TpyIHOCTEH;

OleHHBATH COOTRETCTEHE PE3IVIBTATA HEMH H YCITOBHAM;

CTABHTE CoOH Ha MECTO Opyrore YelNoBeKa B Xoue cHOpa HIH ORCKYCCHH
HE HAYYHYID TEMY, TOHHMATE MOTHEE!, HAMEPEHHA H HOTHKY APYToro;



MPH3NEBATE CBOE NPaBo HA OIMOKY NpH PemeHkH (H3HTECKEX 34187 Hin
B YTEEP®EICHHAX HA HAYYHEE TEMBL M TAKOS ¥e [PaRe OpyTroro,

MPEIMETHBIE PE3YIBTATHI

K woniy obyeennn B 7 Kiacee TpeIMETHEE PEIyILTATH Ha Ga30BOM YPORHE
NOIDKHEL OTPamaTs CHOpPMHEPOBANHOCTE ¥ 00y IarOmHXCH YMEHHH:

HCIONBIOBATE —NOHNTHA:  (HINYECKHE W XMMHYCCKHE  ABICHHSN,
HabmoaeHEe, IKCTISPHMEHT, MONEIL, [HAIIOTEIE, SOHHHLEL (HIHYECKHX
BE/IHIHH, STOM, MONEKYIs, ATPETaTHHE COCTOMHHS BemecTsa (TREpIOE,
EHOKOE, rasoofpasHoe), MeXaHHYECKOe [BIDKEHHE (PABHOMEpDHOE,
HEPARHOMEpHOS, NOpiMoNHHEEHHOES), TPacKTOpHSA, PpaBHOIEHCTHEYRIIAR
cuana,  pedopmangas  (ynpyrad, — DAACTHYECKAd),  HEBECOMOCTE,
conG AT CoCy Hbl,

pasnkYaTe gBrerds (Tuddysus, TEIOBOE RHKCHEE YACTHL BelICCTHA,
PABHOMEPHOE  [BIKEHHE, HEpAaBHOMEpHOS  [IRITKEHHE,  HHEPIHA,
BIRAMOIEHCTENE Ten, PABHOBECHES TREPAEIN TN © SEKPENIEHHOH OCHID
BpallicHyA, TMEepeladya JaBNeHHAE TREPALIME TemaMH, MHIKOCTHME M
razaMmE, ATMOCHEpPHOe AEmeHHe, [IABAHHE TEN, OPeBPAllcHHA
MeXaHETecKold JHeprHE) No OMHCAHHIO HX XAPAKTepHBIX CBOHCTE W HA
OCHOBE OITBITOR, (EMOHCTPHDVIOIINX NaHHOe GHIHYECKOe ARICHME,
PACIOIHABATE  OPOMBJICHHE  HIYWermwsix  (U3HYCCKHX SBNEHHH B
OKpPYMAIIEM MHPE, B TOM 9YHCIe (QHINUecK#e HBICHHA B ORHPOSe:
MPHMEpE] JBMKEHHA © PESIHMMHEIME CHOPOCTAMH B #HBOH M HeWHBOH
npHpoze, feficTeWe CHNULI TPCHHA B NOPHPOAE H TEXHHKE, BIHAHHE
aTMocepHOTe JABASHHA HA HHBOH OprasusM, [UIaBaHHE PR, pLdary &
Tene 4eloBea, TPH 2TOM NePEBOAMTS MPAKTHYECKYO 3ajady B yHebuyio,
BELIETATS CYIeCTReHHbBIE CROMCTRA (TPH3HAKK ) (DHIHYECKHX HBICHHH,
ONHCHBATE H3YTEHHEIE CBOHCTBA Tel B (JHIHYECKHe HBACHHHA, HCTIOMLETYR
(pHIHgecKHe BenWMMHE! (Macca, ofbéM, MIOTHOCTh BEMMECTBA, BPOMA,
My Tk, CKOPOCTR, CPETHAL CKOPOCTH, CHIA YIPYIOCTH, CHIA TAKECTH, BeC
Te7ld, CHEA TpeHH#, JapTende (TsEpAOTO TENR, MHAKOCTH, rada)
BLITANKHBAIINAS CHIA, MEXAHHHEeCKaT paboTa, MOOHOCTE, TAed0 CHIIEL,
sMOMEHT cHNEl, KodpPHUMEET OoNe3Hore  AeACTEHA  MEXaHHIMOE,
KHHEeTHYeCKAs M MOTeHIHRIRHA SHEPrAd), TPH ONHCAHWHH [IpaBHIBHO
TPAKTOBATE  (MSHMecKHH  CMBICT  HCOOJABIYCMBIX — BENHTHH,  HX
obo3HaseHHd ¥ efMHHHE (HIATECKHX BENHWHH, HAXOIHTE (QOPMYNEL,
CRAILIRAIONINEG NAHHYK (HINYECKY0 BENHTHHY C APYIHMH BeIASHHAMH,
CTPORTE rpadiiky HIVISHER 3anHcHMocTell (HIHYSCKHX BeIHTHH,



XApaKTEpPHIOBATE cBOMCTBA Tel, (HIMYECKHE MENCHHA H [OPOTIECCH,
ACAONE3YA NPABHIA CIOVKEHHE cHn (Snons eapel npaMoil), saxon [yxa,
saxos [lackand, saxor Apxusens, TPARNIO PEEHOBECHH phrdara (Oaoka),
«30MOTOE  MPABMNOY MEXAHHKE, 38KOH COXDAHEHHS MeXaHHIeckoH
sHeprud, [pF 9TOM [4BATh CHOBCCHVID (IOPMYNHPOBKY 3AKOHZ H
JAITHCHIBATE 800 MATEMATHIECKDE BRIPLIRCHHE;

o bRCHATh (JAIHHECKHE ABNCHEA, NPOLECCH W CBOHCTEA TEJ, B TOM HHCIE
H B KOHTEKCT® CHTYAIHH TPakTHKO-OPHCHTHPOBAHHOTO XapaxTepi:
BEISB/ATE TPHIARAO=-CNEACTBEHABIE CBAIN, CTRONTE obbicHeHAe W3 -2
TOTHYECKHX 1IAaros ¢ omopod Ha 1-2 wsyueHHnIX ceoficTRa duamteckx
asneHrH, QEINTECKEX 3aK0Hd HITH 3AK0HOMEHOCTH,

pemats pacuéTHBRIE 3ANATH B 1-2 peficTeHA, HCITOTEIYA 38KOHLI H
hOpMYIIEL, CBA3LBAHNNNE (QHIHGCCKHAE BENWHWHE HA OCHOBE AHATH3A
YCIIOBHA 3AMEYH SANHCEBATE KPATKOES YCIOBHE, NOACTARIATE fHIATecKue
BENMHYHHE B OPMYNEL 1 OPOBOAHTE pPacu&Thl, HAXOOHTH CIpaBOYHKIE
AAHHLE, HeoDXOAHMEe I8 perueHid 340a7, OTeHHBATE PEeATHCTHYHOCTE
noayueHHON PH3RGECKOH BRTHTHEEL,

pacnoaHasaTe npobNeMEl, KOTOPEIE MOMHO DPEITHTE NPH  HOMOIIH
HIMHECKTY METOJI0E, B ONHCAHNH HCCTIENOBANHA BELIEIATE IPOBEPAEMOe
npeanonomende  (THMOOTE3y), DPalI¥4¥aTh H  HHTEPOPeTHPOSATDH
NOMy<SeHHBH PE3yNETAT, HAXOAMTE OMHEOKH B Xo4¢ ONETE, JE1aTh
BEIBOJE TIO &7'0 PeayIILTATaM;

HpOBOINTE ONETE N0 Hafmomemmo (M3MYECKHX SBNEHHE AN
P HIECCKIY cBOHCTE Tell: ropMyTHPOBATE MpOREPEEMEIE
MpefnonoAeHEs, co0KHPATE YCTAHOBKY W3 Npejnomennoro obopy I0Banms,
JAITHCEIBATE X0 OOBTA H (OpMYIHpOEATH BRIBOART;

BREIIOAHATE [PAMEIE HIMEPCHHA PACCTORHHE, BPEMCHW, MAacchl Tedd,
ofBREMA, CHEB ¥ TEMOSDATYPE! © HCNOARIOBANMEM AHANOTOBRIX H
MEGpOBAK MpHOOPOB, SANHCHIBETE [OKA3ANHN  [PHOOPOR ¢ yuErToM
sanannoil abconroTHOH TOTPEITHOCTH H3MEPEHHH,

NPOBOIKTE HCCISNOBAHHE 33BHCHMOCTH ONHOMA dE3HYECKOl BeTHYNHEL OT
ApYTOR ¢ HCHOAE3OBAHHEM NPAMEX HIMEPEHHA (3ABHCHMOCTH [TyTH
paEHOMEpHD ABMEYIIETOCA Teda OT BpEéMEHH JBAEEHHA Tend, CRIE
TpeHHA CKONRAEHAS OT BECA TeNa, KatecTsa obpaboTkH nosepxHOCTEH TN
¥ HEIABMCHMOCTH CHITE TPCHHA OT ITTOMIAMH CONPHKOCHOBEHAR TeM, CHIIb
YIPYFOCTH OT YAIAHEHAA NPYKHHE, SbITANKHRAOMER CHILL OT o0BEMA
norpyRERHOH JACTH Tesa H OT IIIOTHOCTH MHAKDCTH, 88 HeIamHcHMOCTH
OT MOTHOCTH TENa, OT MIYOHHSL, Ha KOTOPYIO TOTPYREHO TS0, ¥CIOBHIH
ITTAREHHA T, VCAOBHE PEBHOBECHA PEIYArA H OMOKOB), YHOCTEGBATDL B



OMAHEpoBaAKy  y4eDHOrO MCCNeNoBaRmEd, CcOOHpaTe YCT2HOBKY W
BEITONHATS HIMEDSHHL, CHGOVA TPEANTOHEHHOMY UAaHy, OHKCHPOBATR
pesyNBTATE NOmyEeHHOH 3aBMcHMOCTH (H3HYECKHX BENHYHH B BHIE
npennomeHisx Tafmun o rpadEKoB, JeNaTe BLBOLE! MO PEIyNBTATAM
HCCIENOBARHA;

NpOBOANTE KOCEEHNEIE HIMEPEHHA (QuIHUeCKHX BEIHYHH (MIOTHOCTS
BeIECTRa WHAKOCTH H TBEpAOrO TENd, CHIZ TPeHHMA CROILAMEHHS,
JIABMEHME  BOIOVXA, BRTAKABAIONAR  CHUT4, JISHCTBYOWEd  Ha
norpyREHAce B HUIKOCTE Teno, KO3QQHUHEHT TOMe3HOrD ASHCTRHS
MPOCTEIX  MEXAHHIMOR), ClHeAYs [peAnOweHHod HMHCTPYKIHA: TpH
BEINOJIHEHHH HaMepeHuft cofHpaTs INCHEpUMEHTATRHYID YCTAHOBKY H
BEIYHCIATS IHAMCHHE ACKOMOH BeNHIHERI,

cobiFonaTs Npasuna TEXHAKH fesonacHoeTd npH pabote ¢ Aab0paTOPHEM
oOOpPY A0 BAHHEN;

VEAIRIBATS TPMENENS] AeficTBas UpHOOPOR M TEXHMUECKHX YCTPOHACTE!
BECE], TEPMOMETD, AMHAMOMETP, coODIMAIOHIMECA COCYARl, OapoMETp,
PEIMAT, HOIBHAHEL B HeNOIRHAHEH DI0K, HAKIOHHAA TI0CKOCTR,
XAPAKTEPH3ORATE UPHHOMOEL  JeficTBHA  MIYICHARX mpnbopos M
TUXHRYECKHX YCTpOlcTR © onopoll Ha HMX oOmHCaHMA (B TOM HUHCHE:
MOMIUHAHKKH, YOIpofCTRC  BONOTPOBOJS, THADSRMH4YecKHH Dpece,
MAHOMETD, BRICOTOMEp, TTOPMHER0H HACOC, 2PeoMeTp), HENONEIYA IHAMNNN
o ceolicTaay HHIMMECKHX FRASHAR H HeoONOIHMEE QHINYECKAS IAKOHE
H 3AK0HOMEPHOCTH,

OPHBOMNTE — OpuMepsl  (Haxomurs  uadopwanmo o NpAMEPAX )
NPEKTHYECKOTD HMCTIONB3OBAHNA (QHIMMECKMX 3HAHHH B NOBCEAHEBHOH
WHIHA A8 obecresenns Ge3onacHoCTH NpH obpalligHuH ¢ prdopaMy
TEXHHYECKHAMHE YUTpPOIHCTRAMA, COXPAHCHAA 3T0POERA H  cOGIMO/eHHS
HOPM 3KONOIFHECKOTD NOBeJCHHA B ORpYEaIeH cpene;

OCYMIECTRIATE OTGOP HoTouHMKOB  MEGopMaumu 8 MuTepnere
COOTBETCTRAN © 3AJAHHBIM MOHCKOBLIM 3aIIPOCOM, HA OCHOBE HMERIIIHXCA
SEANHE W myTEM CpPABHEHME PRUMHYHLIX HCTOIHHKOB  BRLICIATE
EHPOPMAITHIG, KOTOpas SBASETCH NPOTHBOPEYHBOA HIH MOWMET GRITE
HETOCTOBREPHONE;

HCMONEI0BATS [IPH BRETONHEHNH VIeOHEN 3aM2HHH HAYTHO--N0IYIAPHY 0
AHTEPATYPY  (DHIHYECKOND  CONCPRAHWA, COPasovqHREe MaTepHallk,
pecypesl ceTH HATepHET, BIATST: NPHEMAMH KOHCTEKTHPOBANAA TEKCTA,
npectpasosatis HEQOPMAIEY W3 OTHOH 3Hax0B0l CHCTEME B ADYTYED,
co3maBaTh CODCTBEHHBIC KPATKHe NMMCHMEHREE H VCTHBIS coobienns Ha
ocHoBe 2—3 WCTOMHMEKOE HWHOOPManHH (PHIFHCCKOID CONCPEANNS, B TOM



gEene myGmEMHO JIENaTh KpaTkHe coo0lienHs o pesyibTaray MpoeKTos
wiu  yoelHEX HCCACHOBAWHH, MPH 3TOM [PAMOTHO HCIOIBIOBATE
pIyHeHHsld  [IOHATHIALIE  annapar Kypea  GEsHEH,  CONPOBOEIATH
BHICTYILIEHHE NPe3CHTAIMHEH,

NpY BLOIHEHAH y9eOHEX NPOSKTOR H FCCNENOBSHWH pPacTpenensTs
obg3aHHOCTH B IPYIIE B COOTBETCTEHH ¢ MOCTABNEHHBIME 3AIa9aMH,
CTeORTE 33 BHINOIHEHHEM MnaHa AelcTBHE, aneKBarHO OOSHHBATEH
cofCTREeHHER  BKAAA R JMENTENBHOCTE  [PYNNH,  BEICTPAHMBATH
KOMMYHEKETHRHOR BlafMoneiicTEHE, YIATRBAN MEEHHE OKPY AT,

K xoHy ofygenns B 8 Kaacce TpeAMeTHRE pesyIbTaThl Ha 6a30BOM YPOEHE
NOJIHKHE OTPARATS CHOPMEDORAHHOCTE ¥ 00y 4aIIHKCA YMEHHHA:

HCIIONTE30BATE HOHATHS; MACCA H PAIMEPET MONSKY, TEIUIOB0Ee NBHINEHHE
ATOMOB M MONERY]T, ACPETETHRIE COCTONHNAA BERIECTEA, KPHCTAIHYECKHE H
amopdHRle Tend, HACHIIEHHHA W HEHACBIIEHHEIH Map, BMaxpocTh
BOSIYXE, TEMIEPATYPa, BHMYTPEHHAR OJHEPIHA, TeUOBOH JBHTETETS,
DAEMEHTAPHBIE ANeKTPHUSCKHE 3apay, MEKTPHYECKOE MONe, TPeB0IHHEH
§ JEANERTPUEH, MOCTORHARIN MIeKTPHUeCKHi TOkK, MATHRTHOE [I0Ie;
pasNAIaTE §ENEHEN (TeMIOROE PACINHPEHHS M CHATHE, TETINONEpensva,
TENNOBOE PABHOBECHE, CMAMHBAHHES, KAMHUIADHLIE RBICHHA, ACTIAPEHRE,
KOHIeHCALWE, [UIABTEHHE, KPHCTAMIH3ANAA (OTBEepreBanue), KHIEHHE,
TemIoNepEnada  (TEMNONpOBOJEOCTh,  KOHBCKIDMA,  H3ITYTeHHE),
WIEKTPHIALUHA TeN, BIAHMOASHCTEHE 3apAUOR, AeHCTEMS NICKTPHHCCKOTO
TOKE, KOPOTKOS SEMBIKAHHE, BIBEMOOeicTEHE MAIHWTOB, [SHCTRHE
MATHHTHODD N0/ HA TPOBOMHME ¢ TOKOM, HNeKTPOMATHHTHAA HHTYKIHA)
Mo OMHCAHAKY HX XAPAKTEPHRX CROACTE H HA OCHOSE OIBITOB,
JIEMOBCTPHPYFOITHX JaHHOe (PHIHTECKOe SBICHHE;

PACMOIHARATE  NPOARNEHEE  M3YMEHHEIX  QHIHYECKHX AENEHAR B
DKPY#AOIIEM MHPE, B TOM YHCHE (HIHYECKAE ARICHMA B NpHPOAe:
MOBEPXHOCTEOE HATEMEHHE H KANHINAPHBIE ARIGHHS B UPHPOAE,
KPHCTATINEL B NpHpoge, HamyuenHe CONHIE, 3aMepsaHie BOJAOEMOS,
MopckHe GpHasl, o0paDBAHEE POCEL, TYMAHA, HHEA, CHETE, MNSKIPHYCCRHE
ABMEHHE B aTMOC(epe, JMEKTPHYMCCTRO JKHBRX OPraHHIMOB, MATHHTHOC
none 3emMiH, Apelid NOMHOCOB, PoNh MAMHWTHOMO 1T0M8 ATH HHIHH HA
JeMie, NONAPHOS CHEHHE, TPH JTOM TePeBOINTE [IPAKTHYSCKYIO 3a/lady B
yueOHEYID, BHIETH CYIIECTBEHHBIE CBONCTEA (TPHIHAKH) (HIHILCKHX
ABACHHAHE;

OITHCLIBETE M3Y49SHHEIE CBOHCTEA Tl H (PRIHUSCKHE AR/ISHAS, HCIOALIYA
thuaHMECKHE BEMHMHEL] (TEMIIEPATYPd, BHYTPEHHAR 3HEPIHA, KOMHHECTEO
TeMIOTEH, VASMLHAY TeMnOoSMKOCTh BEIIECTRA, YACNBHAA TEMIOTA



AlaRTeMHA, YACGHRHAS TennoTa napoofipasopanad, yZenbHAd TENIOTA
CrOpaHHA  TOTUER, Ko3(Q@WIIFEHT nomesHoro ACHCTBEA TeIIOBOH
MAIMIHEEL OTHOCHTENLHAS BIDKHOCTL BOATYXA, JIEKTPHYECKHH 3apAm,
CHIA TOKA, MIEKTPHHECKOS HAMPAMEHHe, COUPOTHBISHHE NPOBONHUKL,
yAensHOE  CONPOTHRNSHAe — BemgcTa, pabora W MOIHOCTR
JMEKTPHYSCKOTD  TOK3), [pH  ONHCaHMM  OpPABHILHG  TPAKTOBATE
OAIAYECKAE CMBICH HCOOEIYEMBIX BeIMYHH, pG0INAYEHAN H ¢IHHHIL
GUIMMECKAY  BEIWYHH, HAXONHTL (POPMYJIE, CEARBAOLIHE IaHHYI0
{H3HEecKyI0 BEIMMMHY ¢ OPYTHMH BeNIHMHHAME, CTPOHTE TpafukH
MIVUICHHBIX 3RAACHMOCTER DHIMYCCKHX BeTHYHHE;

NAPEKTEPHIOBATE CBOHCTRE Tem, QUIEMeCKHe FARNEHWS H IPOLECCh,
HCOONBIYSE OCHORHEE MOMOKEHHA MONSKYTEPHO--KHHETHISCKOR TEeopH:
CTPOSHMA BEMIGCTER, MPHHLAIT CYNSPIOSHIEA Toael (Ha KauecTBeHHOM
YPOBHE), JAK0H COXPAHCHHA 3apaae, 3anon OMa /i YIAcTKE LM, 3aK0H
Mwoyns—/lenna, 38K0H COXPAHEHHS OHEPTHHM, 0NpPH  3TOM  JABATE
cToBeCHYI0 GOpPMYIHPORKY 3AKO0HA H IAIACKEATE €70 MaTeMaTHYeckoc
BLIPA#EHHE,;

oOENCHATE (DHIHYECKHe NpOLCcehl W cBOMCTBA Ted, B TOM HHCHE H B
KOHTERCTE CHTYALER NpaKTARe-0pHeHTHPORIHHOTO XapaKTeps: BhLABIATE
[PHYHAHO-CIEACTECHHEIS CRATH, CTPONTE 06bACHEHHS #3 1-2 MOrHYecKHy
maros ¢ omopoll Ha 1-2 w3yveHHHK cBoHcTBA (hHIMHMECKHX ABNEHHH,
M 3HYECKHX HKOHOE HIH JAROHOMEPHOCTESH,

PEMATE pacqfTHRe 3agaud B I-3 JeHCTEMA, MCNOMBIYA 3AKOHE H
hopMyNbl, CEASLIBAIOLIHE Qu3nvecKde BEXHIHHB! HA OCHOBE AHATH3A
YCIOBHA 327a4YH 3aMHCHIBATE KPATKDE YCNOBHE, BRIABIATE HENOCTATOR
QAHHEIX i peeHns 3ajads, ®afupats sakoHRl W opynsl,
geofxXonAMee AN ef pemeHms, NPOROAHTE PAcHéTel H CPABHHBATE
nonyHCHHOS 3HANeHEE (HIHIECKON BRlHHHE] ¢ HIBECTHEMI NAHHBIMME,
pacnoznasaTh Tpolremsl, KOTOPHE MOKHO PeLETh TMPH  IOMOUM
hUIHECCKAY METONOE, HCTIONEIYS OMHCAHHE HCCHEAOBAEHN, BBRIIGIAATH
NPOREPACMOE  [PSITONGHeHM:, ONSHEEETE [PABHIRHOCTE [ODSIKA
NPOBETEHHS HCCHeNOBAHHA, TeNaTk BhIBOIE,

APOBOOMTE ONMTH 0o Halmomemmo (QEIMIECKHEX SBNCHHA  HITH
(hmzwgeckux ceoficTR Ten (RAMMITAPHEE ARMISHIEL, 3ABHCHMOCTh JIABICHIA
RO3ZYXA OT ero 00béma, TEMNEeparypsl, CKOPOCTH MTHONecca OCTHBAHAA |
HArpenaHEms OpA HIAYIEHHH OT IBeTA HaTydaiomed ( mornomgionett)
NOBEPXEOCTH, CKOPOCT: WCHAPEHHA BOJEl OT TEMIIEPATYPH HKAZKOCTH H
Wiomami ©f NOBCPXHOCTH, MIEKTPH3AINMA Tell W B3aMMOJCHCTRHE
AMEKTPHYECKHX  33PANOS, BIAMMOACHCTEAE TWOCTONHHBIX —MATHHTOR,



BHIYRAH3ANME MATHHTHEIX [ONefl NOCTOMHHBIX MArHWTOB, AeHCTBHA
MArHRTHOT® [ONE HA NPOBOOHHE © TOKOM, CBOWCTEAL ICKTPOMATHATAE,
cEOMCTSA  SNEKTPONBHTATENd [OCTOSHHOTC Toka):  (OPMyNHPOBATE
DpoBEpAeMEIe HPeAIOIOKEHAS, coOMpaTe YCTAHORKY H3 NPeIo#eHHOro
ofopy10BAHKA, OTMHCKBATE X0 OIIEIT2 H (OPMYIHPOBATE BRBOIE,
BRITIGAHATE  OpAMBIE  HIMEPEHHE  TeMIOCPATYPE, OTHOCHTEIRHOTN
BTAMHOCTH BO3IOVXE, CHALl TOKA, HANPEKEHHN ¢ HCOOTR3OBAHHEM
AHANOTOREIX DPUGOPOR W AATUMKOB (JMIHYECKHX BENWIHH, CPABHMBATH
PEIYALTATH HIMEPEHHH ¢ YHETOM 3a18HHOH alcomoTHON MO PEITHOCTH,
MPOROIMTE HCCIEI0RARHE 3JABHCAMOCTH OIHOH (PMIHYECKON BRTHYHHE! OT
mpyroff ¢ WomonnIcBaHMeM TPAMED  HIMepeHMi  (33BHCHMOCTE
COTIPOTHENCHEA NPOBONHAKA OT €ro AIHHbl, [AOMAIH [ONepeiHOr
CEHEHHA H YISTHIOND CONPOTHRTSHAS BOIIECTBA IPOBOHHIKA, CATE TOKA,
EOVINEr® Yepes  NPOBONHHEEK, OT HANDAKeHHT Hi  [POBOIHHKE,
HCCNEOOEAHAE [OCTSA0BATENEHOND M [APAJUICTBHOID COSOMHCHHH
NPOBOUHEKOR): TINAHHPOBATE HCCTENOBANHE, CODHPATH YCTAHOBKY H
BRIMONHATL HIMEPEHHA, CHeTyS DPCLIOKeHAOMY TN2HY, GHKCHPOBATH
PesyNETATEl DOMYHeHHOH 3apMcHMoCTH B BHAe TAOMHI B rpadEROS,
JEenaTh BRBOMR M0 PesvELRTATaM HCCHSJOBAH,

TPOBOANTE KOCBEHHBIC HIMEpEHHE OHIM9SCKHX BenmutMH (YICIEHAS
TEIUIOSMEOCTE  BeMIeCTSE, CONPOTHBEACHHE NpOROJHHKa, pabora ®
MOUHOCTE HIEKTPHISCKOre TOKA) TINAHHPOBATE H3MepeHHd, cobHpars
JKCTIEPHMEHTATBHY) YCTAHOBKY, CACHYH [PeRTOKeHE0N HHCTPYKIHA, W
BLIMHC/IATE 3HAYEHHE Be/IMSHHR,

cofimonars npaRuIa TeximkH GesonacHocTi npe pabore ¢ TabOPATOPHEM
obopyJoBaHHEEM;

XAPAKTCPHIORATE OPMHIMITEL  OSHCTBHA  H3YHEHHEX npubopoB H
TEXHAVECKHX YCTPOHCTE ¢ onopod Ha WX onmcaHHa (B Tom wHCme:
CHCTEMA OTOMNEHHH IIOMOB, THIPOMCTp, TApoBas TypOHHA, AMIIEPMETP,
BOMBTMETD, CHETIAK SJIEKTPHYECKOH 3HEpIHH, JMEKTPOOCBETHTCILHBIE
fpEGOpPE, HArPEBATENEHRE AeKTPONPADOPE (pEMepEl), AMEKTPHUSCKHE
NpenoXpPAHATENH, IMEKTPOMATHHT, JMEXTPOABHIATENR MOCTOXHHOID TOKS),
HCHOTEIVA 3HAHME © CBOMCTBAX (UMIHMECKHX SRNEHHMA ¥ HEeOOXOTHMBEE
HIMHCCKHE JAKOHOMEDHOCTH,

PACTIOSHABATE TIPOCTRIE TEXHHYECKHE YCTPOHCTHA H HIMEPHTENBHBIC
npHfiops 10 CXEMam M CXEMETHYHEIM PHCYHEAM  (RHIKOCTHH
TEPMOMETP, TEPMOC, NCHXPOMETP, THIPOMETP, NBHTATENDL BHYTPEHHETO
CropaHdd, S0SKTPOCKON, PEOCTET), COCTABIATE CXEMEl IMIEKTPHHMSCKHX



uenelf ¢ nocaegoBaTelIbHEIM H MapamTensHLIM COLTHHEHHEM JEMEHTOR,
pas/Tyas yonosHsie 0003HATEHNA DIIEMEHTOR INEKTPHISCKAX Henei;
MPHBOMETE  [pPHMEPH (HaxoiuTe  HEQOPMAIH ©  IDpEMepax)
MPAKTHYECKOTO ROMOMS30BAHMA (DHINGECKHX 3HaHWi B TOBCENHeBHON
#AIHM ang obecnedenns SelonacHoctd npl obpamedss ¢ nopubopami 7
TEXHHIECKHMRE  YoTpoHCTRAMM, COXpaHeHHs 3J0POBRE W CODMONCHUA
HOPM IKONOTHIECKOTO TOBEISHHA B OKRYRAOIIEH cpene,

OCYIIECTRANTE MOHCE HHpOpMammm  QHIHYSCKOTD COJEpREHHA B
MuTepuere, HA OCHOBE MMEKONHXCH 3IHAFWH B [OyTCM CPABHEHHA
NOMNONHETEMLHEX  ECTOVHHMEOR  BeIZeNST:  HH(OpManmio, KoTOpas
ARMHETCH MPOTHBOPSHAROH MK MOkeT GRITE HEZOCTORSPHOMH;
HCIIOMEIOBATE IPH BLITONHEHAR YUedHEN 3a0anii HAYTHO--TIOMYISPEYI0
nwrepaTypy  HINHSCKOTO  COACPMAHHSA, CNPasoTHERE  MATCPHATH,
pecypchl ceTH MuTepret, BIATETE NPHEMAME KOHCICKTHPOBARASL TEKCTA,
npeodpasoBalHy HEHOPMAIEN 13 ONHON IHAKOBOH CHOUTEMEL B APYTYVHO,
COABATE COGCTBCHHEIE NHCBMEHHEE H KpPAaTKHe YOTHEIR COODINESHHS,
obobmas MEdOPMAIHI0 W3 HECKONBKHX HCTOMHWKOB (PHIMIECKOTO
cofep#aHud, B TOM uHcHe MYDAHYHO NPeACTABLATE PEIYABTATEL
NpoeKTHOR MM HCCTEAORATENLCKUR JeHTCIBHOCTH, IPH 3TOM IPaMOTHO
HCTIOMR30BATE  HIVYEHHEN MOHATHEHEH  anmapaT Eypea  QHSHKH,
COMPOBORKIATE BEICTYIUIEHHE NpeseHTaAlHeH;

MpH BEOONHenHy yyelHLIX HPOSKTOR M Hecnefomasmil  QuamHeckHx
ApOleccoR  pacnpefendrs ofS3IasdocTd B [PYIOe B COOTECTCTEHH ©
NOCTABNCHHEEIMA 3a0a9aMy, CASIHTE 38 BLITONHENWeN NaHa JelicTREl |
KOPPEKTHPOBATE €0, BJEKBATHO OUcHHBAThL cofcTBeHHEfl BKTAN B
AESTENEHOCTE TRYIEL, BHCTPAHREATE ROMMYERKATHEHOS BIaRMOneficTERE,
MPOFRIAS FOTOBHOCTE PAIpeIIaTh KOH(IAKTEL

K xomiy obygennx B 9 kiacee MpeaMeTiLe pesyisTaTsl Ha a30B0M YPOBHS
AOMAHE OTpaKaTh COPMAPOBAHBEOCTE ¥ 00YIRIONRXC YMEHHH:

ACHOTEIOBATE  [OHATEA: CHCTEMa OTCYETd, MATEPHANBHAR TOHEA,
TPAEKTOPHS, OTHOCHTEALEOCTE MENAHHUSCKOIO NBMMEHHS, mediopMAaiHs
(ynpyras, NnacTHHYeCKas). TPEHHE, IEHTPOCTPOMHTENLHOS YCROPEHHE,
HEBECOMOCTh M MEPErpY3KH, NeHTp THACCTE, abcomoTHo TBEpPILOES TEero,
UEHTP THWECTH TREPAOTO Tea, PaBHOBECHE, MEXAHHIECKHE KoneDaHHs o
BOJHEL, 3IBYE, HHQPAIBYK H YIBTPA3EYK, NEKTPOMArHHTHEIE BONHEL
KNS JNeKTPOMArHHTHEX BOMH, oBeT, OIH30pVKOCTE B JaTbHO30PKOCTE,
CHEKTPSl HCHYCKAHME H [IOMTIONIEHHA, ANbha-, GeTa- | réMMa-IImy HeHHd,
M3OTONEL, AAePHAH 3HEPTeTHKS;



»  pasuuaTh ARICHHA (pPABHOMEPHOE W WEPARHOMEPHOE NPAMOTHHEAHOS
[BWAHAG, PARHOVCKOPERHOE NPAMONHHSHHOE ABMIKEHHE, CBODOMHO®
NaJeHAS Ten, PABHOMEPHOS ABHMCHHE N0 OKPYHHOCTH, B3anMoneicTaHe
TEN, PEAKTHBHOS NBMMCHHE, KOIe0aTebHOe JMPIKEHHE (JaTYXalomme #
BRIHY®IeHREIe konefanna), pesoHaHe, BOMHOBOS MBHMCHHE, OTDANEHHES
3EYKA, NpAMOIHHeliHOE pacnpocTpaneHHe, OTPAKEHHE H [PEIOMIeHHE
CEETA, TONHDE EHYTPEHHEE OTPAKCHHS CBETa, PARTMEEHHe DEN0ro CBETa B
I:.II-EII:'IF H ChoWede CHeKTPANLHEIX  IIBETOE, ,ﬂ,]-!B'i'l'l:FIEi[Jl ChETH,
ECTECTEEHHAS PAIHOAKTHEHOCTE, BOJHHKHOBEHWE ITHHEHYATOrO CTeKTpa
MEMYHICHHA) IO OTTHCAHHIO WX XBPaKTepHLIX CBOHCTE H HA OCHOBE ONBITOB,
IEMOHCTPRPYIOMMX JaHHOS HHIHYSCKO: ARICHHE,

s DPACHO3HABATE MOPOAB/EHHE HIVUEHHRX OWIMYSCKAX SETEAHA B
OKPYIAIONIEM MHPE (B TOM HHele (ASHYECKHe ABICHHA B IIPHPOAE:
NpUIHEEL 0 OTAHBE, TBIWKEHNE MianeT Conuednoi CHCTeME, PeaKTHEHOS
OEMMEHHS JEMBEIX OPIAHHIMOB, BOCIPHHTHE IBYEOB JRKHRBOTHEIME,
seMieTpAcende, CceficMEMecKHEe BOAHBL, IYHaMH, 3X0, LOBET3 Ten,
OITHYECKHE HBICHHMS B TpHpoje, DHOnmorHdeckoe AOelCTEME BHAHMOLD,
VILTPADHOAETOBOTO M PEHTTCHOBCKOID HITYYeHHH, eCTeCTReHHLH
pelHOAKTHEHENS (0N, KOCMHMecKHe myuH, PalHOAKTHBHOS HIIYYCHHE
NpEPOAHEY MEHEPATOR, AcHCTAHE PpAfHOSKTHBHEIX HINydeHHH Ha
OpTaHiIM HENOBEKA), NpPH 3TOM TIEPEBOINTH NPAKTHHECKYD 3a0a9y B
yvueiHVI0, BEIIENATE CYIUSCTBeHHBIE cBoficTRa (TPHIHAKH) (HIHYECKAX
ERNCHHI;

= QITACKHIEATE HIVUEHHBIC cBOMCTEA Ten H 4::-{:1}1?&::1:;113 ABIEHHA, HCITONBINVA
dHIMYeCKAe BeHTHHEL (CPEiHAR H MrHOBGHHAS CROPOCTR Teda [pH
HEPANHOMEPHOM JBHEEHAH, YVCKOPEHHE, IePeMellecHne, IYTh, YIIOBad
CKOpOCTH, CHNZ TPERHX, CHIA YNPYTOCTH, CHIA TARECTH, YCKOpEHHE
cpobDogHOro MajeHHA, Bec Tena, HEMOYIRC Tena, HMIIVILS CHIBL
MeXaHHdeckas pafora M MOIHOCTh, OOTEHIWANBHAS JHEPTHA Tend,
NOAHATON HAL TOBEPXHOCTER) 3EMIH, HOTEHUHANBHAH SHEPIHA CHATOH
NPYAWHEL, KHHETHUGCKAN JHEPTHA, NOMHAS MEXAHHYECKAN IHEPIHA,
[epHol W 9acToTa Konebanwil, ANWHA BOIHR, TPOMEOCTE 3BYEE H BEICOTE
TOHA, CKOPOCTE CBETA, [IOKAIATENE TPEMOMIEHEA Cpeisl), TpH OMHCAEHHA
OPABHARHO TPAKTOBATE (HIHYCCENA CMBICT HCOTIOMBIYEMEIX BEIHYHH,
ob03HAYCHHMA W SOHEHOL (HIFYSCKMX BEIHYHH, HAXOUHTE (OPMYIE,
CBASLIBAMIIHEG JAANYI (HIHYSCKYID BeMMuHHY © ADYIHMH BeTHTHHAMH,
CTPOHTE rpadHKH H3YHEHRER 3aBACHMOCTe R QHINTECKHN BEMTHYHH,

«  XAPAKTEPHIOBATE CBOMCTBEE Tel, (DHINYSCKHWE SBASHHA H TPOLECCH,
HEMONEIYE ZaK0H COXPENEHES ESHEFI'I'HI'L SAKOH BCEMHPHODD THNOTCHHEH,



MPHUHIKN  CYTIEPNOSHIHE CHIL, NPHHIMI OTHOCHTENbHOCTH Iammanes,
sakoHE HEOTOHA, 3aKOH COXNpPAHEHHA WMITYIhCE, SAKOHB OTPEMCHHA H
[IPEJIOMIEHHA CBETE, 3aK0Hbl COXPAHSHNS 3aPA/0BOI0 H MACCOBOrD HHCE
NpH SACpHSX PeaKuuAx, TPH 3TOM JaBaTh CHOBSCHYID JopMYyIHPOBEY
SAKOHA H S2IHMCHIBATE 8I'0 MATEMATHIECKOS BRIPAUKEHHE;

oBBACEATE GHIMYECKHE Ipoueccsl M CROCTEA Ten, B TOM HHCIE H B
KOHTEKCTE CHTYRIIME IpaKTHKO-0PHEHTHPOBAHHOTO XapaKTepa: BEABIATE
IPHYHHHO--CHACTREHHBE  CBA3M, CTPOMTL oDB#CHEHWE #H3 23
TOTHUSCKAR MAros © omopoll Ha 2-3 MsydeHHBIX CROHCTEA (M3HYCCHIX
AB/EHHT, PHINYCCKIK 3aKOHOR MR 3aKOHOMEPHOCTE;

pemats pacqéTHEE 3anauM  (omMpaOIMect HAa  CHCTEMY M3 23
ypaBHeHuH), HCTOTEIYE 3AKOHE H (DOPMYJIEL, CRAIMBAIONME (PHINIECKHE
BeTHYHHEL HA OCHOBE aHaTH3a YCIOBHA 3a/a9H JANHCEEATE KpPATKOE
YCHOBHE, BHABIETE HEAOCTAIOMMS MK H3OHTOUHEE OAHHRE, REIOHPATS
jaxoHsl H opMyTE, HeolXO HMENe 1N PeHIeHAA, NPOBOIHTE PacdSTEl |
OIEHEBATE  PEATHCTHYHOSTE  [OAY9eHHOrO  3HAYeHHs  (usHHeckoR
BE/THYAHEL

PECIIOSHEBATE OPoOMEME], KOTOPEE MOKHO pemHTh IPH NOMOIH
(hHIMTECKHX METOJOE, HCHONE3YA ONHCAHHE HCCNEOBAHUA, BRLISTATE
MpoREpAEMOe  TPENONOAEHHE, ONSHHBATE NPABHARHOCTE  HOPAAKA
NpOBCHEHAS  HCCNENOBAHMWA, Ieaath BEBONL, —HHTICPIPETHPOBATS
peayILTATS] HAOMIOIEHHH | OIRITOR,

NPOBOAHTE ONBITEL MO  HaGMIOAeHEN  (HIMYECKHX HANEHHH  HIH
GHIATCCKEY CROHCTE Ten (H3IyHMeHHE BTOPOID JAKOHA HuioToHa, 3aK0mH
COXPAHENHS JHCPIWH, 3IABHCHMOCTE NEPHDIA KoneBammi npYHEHHOMO
MASTHHES OT Macchl Ipy3d W EECTKOCTH OPVEHHE! H HEIABHCHMOCTL OT
AMIITHTYOE MATEX KoneGaHui, mpsvonzueH0e pacipoCTpaHenHe CRETa,
paaomene Benoro cBETa B CHEKTD, A3YHeHHE CHOHCTE HI0OPIKeHRH B
MIOCKOM 3epkane W choMCTR M3ofpaleHHA TpeaMers B coDmparoineH
[HH3e, HAGMONEHHe CIUIONHEX H NHHEHYATEIX CHEKTPOB HINYYeHHH):
caMoCTOATENRHG  coOWpars  yerssoBky ®3  m30mmoumoro  RaGopa
ofiopynoBaHHA, ONHCHIBATE XOZ  ONRTE W &0 PesymbTaThl,
oMy IHPOBATE BEIBOIEL

NPOBOINHTE TPH HeolXOMHMOCTH CEPHI MPAMEX HIMEPEHHH, OUPENs/IHA
cpefiiee  3HAYEHME HIMEpAeMOl BeNWHHAEE (foKycHOS PACCTORHHE
cobnpajomeif  mEEIM),  obocHOBRIEATE  BRbop criocofa  HIMEpeHHN
(ManeprTeNEEONO TpHGOPa);

NpOBOIHTS  HCCTEAOBAHES  JaBHCHMOCTEH DHEIHUECKAX REIHIHH ¢
HCMOMRIOBANEEM TIPEMED HiMepermti (3aBMCHMOCTE IYTHE OF BPEMEHH



MpH PABHOYCKOPEHHOM NBIHeHHH (es HavYamhHOH CROPOCTH, MepHOma
koneDapnii MaTeMaTHHecKOro MASTHHEZ OT OMHHB HHTH, 33BHCHMOCTH
YINa OTPAKCHHA CBETA OT YT1a TagcHud H YW TpenoMieHRs T yria
naneHMA) TMTAHAPOBATE  HOCNCHOBAAAES, CAMOCTOATENBHO CODHpATE
VCTAHOBKY, OHKCHPOBATE PEIVILTATHl  HONYYSHHOH  32BHCHMOCTH
@ISHMECKAN BETHYHH B BHe Ta0OHI M rpaduxos, Aelalh BBBOOE 00
PEIVILTATAM HCCNENOBAHHA;

MPOBOIHTE KOCBEHHEIE HIMEPEHHS (HIRWEecKux BeNH4MH (CPEIHAR
CHODOCTE M VCKOPEHHe TENa NIPH DABHOYCKODEHHOM JBHIKEHHH,
YCEOPEHHE CRODOJHOTD maneHus, KECTROCTH NPYWWHEL KOSQOHHIHEHT
TPEHHA CEONLMKCHHE, MEXaHWYeckas pabora W MONIHOCTR, HacTOTE M
nepuos  KONEDAHWH —MaTeMaTHHMECKOro W TPYERHHOTO MadTHHKOB,
ONTHYecKas CHIA CODMpAIOME# NHHIE, PAARCAKTHBHELL  (ox):
ILIAHApOBATE WIMepenus, ¢oDEpaTh SECISPHMEHTAIBHYH0 YCTAHOBKY H
BLINOMHATE H3MEPEHHA, CNEOyA NPeUIOKeHRON HHCTPYRIHH, BRTHCIET
sHagelHe BeTHMHHEl H aHANTHIHPOBATE Oy SeHHEIE PEYTRTATE © YIETOM
IAMAHACH TOrpelmHOCTH HIMepeHHH,

cofMIAaTh MPARANA Texsukl Ge30nacHoCTH Tpa padoTe ¢ AabopaTOPHEM
oBOpYIOBAHHEN;

pA3NEIATE OCHOBHEIG [IPHINAKH RIYICHEBX (HIHTCCKHY Mogened:
MATEpHANRHAA TOUKA, abcomoTHo TREpAOE Teno, TO%eYHEl ACTOWHME
cBeTa, NyY, TOHKEA JHHM, NIAHETapHad MOJEnk A2TOMA, HYKICHHAA
MOJEeNh aTOMHOTO Hpa;

XAPAKTepHIOBATE [PAHUMUE  gelcTBAR  H3yveHHEX mpubopos  H
TEX:HHMECKHX VCTpoicTE ¢ omopod Ha HX ONMCAHHA (B TOM SHCIE
COHAAIOMETD, JATHHKH TONOEEHHS, PACCTOAHHA ¥ YCKODEHHA, paketa,
AXONOY, OYKH, UepHckon, doToanmapar, OOTHYECKHE CBETOBOILE,
CMEKTPOCKOMN, JO3MMETP, XaMepa DHILCORZ), MCOWIb3YA 3HAHAS ©
cpolicTeax  M3HYECKWX SuneHHiE W HeoOxomEMEe  (QEIAYEeCKHE
FAKOHOMEPHOCTH,

HCIIONL30BATE CXEMEl H CXEMATHUHEBIE PHCYHKH H3YYeHHABIX TEXHHYSCKHK
YCTPOHCTE, H3MEDHTSILHEX NpubOpOR H TEXHOMOTHYECKHX MPOHSscon
IpH PelIcHHE Y4eOHo--NPakTHYecKnx 38834, OITHIECKAE CXeMbl A4
NOCTPOSHHE MZOOPAKEHAN B MIOCKOM 3epKane # cobHpatoliel THn3e,
NPHBOGETE —TpHMepsl  (HaxojeTs HHOOPMANAK  ©  (pEMepax)
MpAKTHIECKOTO KOMOME30BAHHA (JAINYECKHKX 3HAHWK B nNoBCenHeRHON
WHIHN Ang ofecnevenna Gel0nacHOCTH IPH obpamenty ¢ apabopaMs 1
TEXHHHECKAMA YCTPOHCTBAMH, COXpAHEHHS 370POBRA H CcobmoneHHA
ROPM 3KONOTHYECKOTO NOBSNCHES B ORPyIRaiomei cpeae;



OCYIECTEAATE MONCK  HHQOPMALHE  (FEHYecKOre  COJEpPKaHHA B
Hureprere, caMocTosTenbao GopMyNHPYA TORCKOBBIH 3anpoc, HAXOIHTE
IYTH ONPEJENeHns TOCTOBEPHOCTH NOTyHeHnol WHMOPMALMA Ha OCHOBE
AMEFOIIHRCH SHAHHH § JOBOTHATEIBHEN HETOMHHEOE;

HCTIONR3OBATE [IPH BRITOIHOHNH YI9e0HRIN 3aAHRH HaYYHO--NONYISPEYI)
IHTEPATYPY  QUIMYSCKOTO CONEp#AHWd, COPABOYHEIE  MATEPHANLI,
pecypell cetd MHTepHET, BIageTs NpHEMAMH KOHCTIEKTHPOBAHHE TeKCTa,
npeoipasoBaHEs HHOOPMAITHH H3 OJ[HUH SHAKOBOM CHOTEMEL B IPYTVIO;
CO3gABaTh CODCTREHHBIC MHCEMEHHEE W YOTHEE COODIIEHHH HA OCHOBE
HHDOPMAIHA M3 HECKOABKHX WCTOYMHHKOB (DH3HYECKOTO CONepHaHHH,
MYSNHTHO MPEACTABIATE PeIyIETATE MPOEKTHOH WK HoCHe0BATENECKOH
OeSTENRHOCTH, [MpH  3TOM  IPaMOTHO  HCTIOALIOBATE  HIVICHHARH
OOHSTHHHBIH ANTapaT H3yY9acMoro paszfena QHIEKE H CONpOBOMEATH
BRICTYIUICHHe rMpeseHranmeil ¢ yu98roM  ocodeHnocTell  ayoHTOpHH
CHEPCTHHEDE,
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YUYEBHO-METOIHYECKOE OBECIIEHEHHE
OLPAZOBATEJABHOI'O IMTPOLUECCA
OBASATEJIBHBIE YHYEBHBIE MATEPHAJBI 114 YHEHHEA

- Dmauxa, 7 wnace’ Mepemrna MM, Heanop A M., AximosepHoe obmecrso
«HMaparensetso «llpocsenieHEe:

- thusmka, 8 knace/ TNepamesa ALB., O6mectso ¢ orpanngesHol
orBeTeTBeHHOCTRIO « [IPOMAR: Axnmonepaoe obmecteo «HsnarenscTeo
«ITpoceeneHnes

- Owzaka, Y wiace/ Tepumenn A B., Tyrauk EM., O0mecTso ¢ orpaHEYeHH0H

oTReTcTEeHHOCTED « JPOMAY, AxnHoHepHoe obmecTRo «3parentcTro

wllpoceemerHes

METOAHYECKHE MATEPHAJIBI 18 YUHTEIA

- vkaumk B.H., Wsanosa E.B. ChopHHE sanaq no GHIHKE 118 7-9 KITACCOR
ofimeofpasosaTensrb yapesnennii, — 13-e wan. — M.: INpoceemenue, 2000, -
224 ¢.: un, — [SBN 5-09-009531-0

- Mapou AE. thsmka, 7 knace: yeebno-Metoandeckoe nocobue / AE. Mapon,
E.A. Mapo. — 7-e #3a., crepeorun. — M.; Ipodia, 2009, — 123, (5) ¢.; wu. ISBN
5-T107-8896-1

- Mapon A E. Musnka. 8 gnace: yaedHo-MeToIHYecKoe Tocobue [ ALE, Mapos,
E.A. Mapos. — 8-¢ w3a.. crepeotHm. — M.: [poda, 20010, - 125, (3) c.: ma. ISBN

GTR-5-358-07438-5



- Mapon A.E. dwnka. 9 knace: yuedro-MeTompteckoe nocobue / ALE, Mapon,
E.A. Mapon. — 6-¢ u3a., crepeotrn. = M.: dpoda, 2008. — 127, (1) c.: s, ISBN
978-5-358-04132-5
- Mapon A.E. CHoprux KavecTReHHEIX 3a1a% 0o Qrsmxe: ana 7-9 w.
obmeoGpazorat. vapemxaerdi / ALE. Mapon, E.A. Mapow.  M.: Tlpoceemense,
2006, — 239 ¢.: 5, — ISBN 5-09-014814-7
- Opnos B.A, TemaTeHeckse TecTsl Mo (A3AKe, 7-8 Knaccs, — M.: BepGyma-M,
2000. — 144 ¢c. ISBN 5-8391-0023-4
- Opnos B.A. Temarwaeckse Tectsl 0o hismre, Y knace. — M.: Bepbyn-M, 2000,
- 142 ¢, ISBN 3-8391-0024-2
- Knpue JLA. Ousura-7. PasHoYpoBHEBRE CAMOCTOSTENLHEIE H KOHTPONRHEE
paborr. — M.: Mnexea, 2003, - 128 ¢.: un, ISBN 5-89237-077-1
- Kapux JLA. ®uanka-8, PazHoypoBHEBEE CAMOCTOATENEHEIE B KOHTPONLHES
padoTtel. — M.: Mioexca, 2003, - 160 ¢.; un. ISBN 5-89237-075-5
- Kupmx JLA. dwauea-9. PasHovpOBHEBEE CAMOCTOATENEHBIE H KOHTPONLHEE

paborr. — M.: Mnexca, 2003, - 128 c.: un. ISBN 5-89237-027-5

HH®GPOBBIE OBPASOBATEJALHBIE PECYPCHI H PECYPCHI CETH
HHTEPHET

- Enpras Konnexups s possn o0pasoBaTeNEHEX PECYPCOR
http:/fschool-collection.edu.ru/catalog/

- Caiir- «lnacclaan quimmka M mobosHaTeEHERY



httpa/felass-fizikanarod. ru/index him

- DefepaisHbi TEHTP HHOOPMATHOHAO-00Pa30BATELHE PECYPCOR
http://feior.edu.rw/catalog. page

- Caitr- Pemry EI™D, comam THA

http://phys.sdamgia.ru/

- CafiT- «Bes OHM3HKA»

http:/fwww.all-fizika.com/
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