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MNOACHATEIBHAS 3ATTHCKA

IlporpaMma no ¢usuke Ha ypoEHe ocHOBHOTO obumero  ofpasopanus
COCTARNCHA HA OCHOBE MONoxeHWH H Tpefopanmii K peayIeTataM ocBOeHHE Ha
basopoM yposHE ocHoBHOH ofpajoBaTenLmol NporpaMsel, NPelCTABIEHHEX B
PrOC OO0, a Takwe © yalrom denepansuoit paboyeit NporpaMMEl BOCIHTAHAA W
Konuenuun npenofaranns yueGaoro npenMeta «DHIHKAY,

Comepikanne nporpaMmsl no (H3MKe HanpamieHo Ha (hopmuposanne
SCTECTEEHHO-HAYTHOH TPAMOTHOCTH OOYYAIOWIMXCH H OpraiH3amm H3VHEHHN
OHIMKH HA JesTelsHOCTHOR ocHose, B NpOrpaMMe 10 HIHKE YYHTHIBAIOTCH
BOAMOMHOCTH yHe0HOIO npemMera B peanusaius TpeboBaneid ©I'OC 000
MASHHPYCMEIM JTHYHOCTHRIM i METANPEAMETHEIM Pe3ynbTaTaM obydeHHs, a Takke
MEGTIPEIMETHEIE CBAIN ECTECTBEHHO-HAYHHBIX yueGHEIX NpeIMETOB Ha YpOEHE
OCHOBHOTO obmero ofpasopasmd,

[lporpamma no dusiKe yoTaHARTHESET pacnpenenende yuefHOro MaTepHana
no rogaM obyqeHHs (no kmaccam), mpennaraer OPHMEPHYIO MOCHEI0BaTeNEHOCTE
HIYUEHHA TEM, OCHOBRHHYI0 Ha JIOTHKe DA3BHTHA NPEIMETHOr0 COAepKAHHA H
yaETe BOSPAcTHRX ocobennocTell obyaammmxcs,

I[lporpasma mo dusuke paspafortada © UeldBiD OKAZANMS MEeTOAHYECKOMH
MOMOLIH YHHTEIO B CO3TaHHH pabo4ell MPOrpaMMEL Mo yaeGHOMY HpeaMeTy.

Pusnka  ABnmeTcs  cHcTemooBpazviomHM  anw ECTECTBEHHO-HAY Y HLIX
V9eDHBIX TpejIMeTOB, NOCKOIEEY (HHIMYECKHE 3aKOMEL IEHAT B OCHORE POLECCOB
H ABNEHWH, HIy4YaeMbix XumueH, Ouonormei, acTpoHoMMeH W dHIHEECKOi
reorpapuelf, BHOCHT BRuag B CCTECTBEHHO-HAYYHYI — KAPTHHY — Mupa,
NpenocTaniseT Hanbollee scHele oOpaslBl NPHMEHEHHS HAYYHOrD MeTONA
DOIHAHMA, TO CCTh CHOCODA MONYHEHHA JIOCTOBEPHBIX SHAHKH O MHpE.

Onaa w3 rmapHeix 3agay thusu=cckoro obpasoBaHis B CIPYKTYpe obmero
ofpa3oBaHHA COCTOHT B (JOPMHPOBLHHN SCTECTHEHHO-HAYYHOH TPAMOTHOCTH H
HHTEpeca K Hayke ¥ oby4aiomxes.

Mzywenne ¢maukm Ha 06a3oBOM  ypoBHe mNpeimonaraeT OBTANCHHE
CIENYIOMHME  KOMIIETEHTHOCTAMH, XapaKTEPHIYIONHMHE eCTECTBEHHO-HAYHHYIO
rpaMoOTHOCTE:

*  Hay4HO OOBACHATE ARMEHHH;

* OLSHHBATH H IOHAMATE OCODEHHOCTH HAYHHOIO HOCTeOBAHHA;

* HHICPOpPETHPOBATE  JIaHHBIE W HCHONA3OBaTh  HAYYHEIE
JOKA3ATeNECTEA JUIN MOMYYEHHA BLIBOIOB.

Henn wu3zyuenms $H3MKM Ha ypoBHEe OCHOBHOrO oOGIIETo oOpaIoBaHHs
onpenenenkl B KoHuenuum npenonasanma ydebuoro npeamera «Op3MKany B
obpasopatensHblY  opraHuzaunax  Poccuiickoil  @egepaimm, PEANHIYIONIHY
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OCHOBHBIE  0DMeoOpajoBATENRHEE  OPOIPAMMEL, YTEEPWJIEHHOH — pellsHHenM

Komnermn Munucrepersa npocsemenns Poceufickoi Denepaiyn (npotokoln ot 3
aekabpa 2019 r, Ne TTK-48n).

Lean n3yyuenns dpuinin:

OpHODpeTeHHe WHTEPECE W CTPEMIIBHME OGYHAIONIMXCA K HEYHHOMY
HIYHCHHIO OPHPO/L, PasEMTHE HX HHTEMNEKTYATHHEIX H TBOPYECKHX
cnocobHOCTEH;

Pa3BUTHE NPelCTARNSHHE O HAYYHOM METO/le TIOZHAHNA H QOpPMHApOBAHHE
HECIEI0BATE/LCKOTD OTHOUICHHS K OKPYKAIOMIHM RBISHHIM;
(OPMHPOBAHHE HAYYHOTO MHDOBOIIPCHHS Kak PE3YNETATA M3YYSHHSN
OCHOB CTPOEHUA METEPHH H (YHIAMEHTATBHEX 3AKOHOB BHIMKH;
thopMupoBasKe npeacTABIeHHA 0 pom dH3HKH AN PA3BHTHA JIPYTHX
CCTCCTBEHHBIX HAYK, TEXHHKH H TEXHOIOTMI]

PASEMTHE  NPEOCTABNEHHH 0 BOIMOGKHRIX  chepax  Gyoymedi
OpodheccHoHRTEHON JeaTeNbHOCTH, CBAZaHHOI ¢ QHIHKOH, TOATOTORKA K
AalbHEHIIEMY O0YHEHHIO B 3TOM HAIIPaBISHHH.

HocTikenne aTHX Uenel MPOrpaMMel Mo (H3MKe Ha YpoBHE OCHOBHOIO
obiero ofpazoranns ofecnednBaeTes peleHHem CHENYIOMIMX 3a0a4:

NpHOOpPETEAME  3HAHME ©  JIMCKPETHOM CTPOEHHH  BEIIECTBa, O
MEXBHHTECKHX, TEMAOBRIX, MIEKTPHYECKHX, MATHMTHEIX H KBAHTOBEIX
ABIEHHAX;

MpHODpETeHHe yMEHHH OIMCHBATE H OOBLACHATE (QHIHNECKHE ABIEHHA C
HCIOUIL30OBAHHEM 1TOMYHEHHEIX 3HAMHMI;

OCBOCHHC METOJOE POIICHHA NPOCTEHIIMX pacYSTHEIX 34039 ©
HCIIONBIOBAHHEM (HIHYTCCKHX MO ened, TEOPYSCKHK M
NpaKTHEO-OPHEHTHPOBAHHEIX 380AY;

PA3BUTHE YMEHHHE HADMONATE MPHPOIHEE SRICHHA H HEIIOTHATE OIBITEH,
nabopartopieie  pafors! M JKCHCPHMEHTATEHEIE WCCHeNOBAHHA  ©
HCMONB30BAHHEM H3MEPHTENBHRIX NIpHGOpOE;

OCBOSHHE NpUEMOB paboTel ¢ nAGoOpMaiiel QHIHYCCKOND COTEKAHMS,
BE/IOYaA HHPOPMALNIO 0 COBPEMEHNEIN NOCTHREHHAX DHINKH, AHATHS H
KPHTHHECKOE OlIeHHBAHHE HHOPMALHE;

3HAKOMCTBO co cepamyl npothecCHOHANLHONH IeATeNEHOCTH, CRASAHHLIMA
¢ (HIEKOH, W COBPEMEHHEIMH TeXHOJOTHAMH, OCHOBAHHEIMM  Ha
JOCTHIKEHHAX (HIHYSCKOH HAYKH.

Ha usydenne Qusuin (Gasopwiil yposeHs) na ypoBHE OCHOBHOTD OBMmIErD

obpazoBaHuA oTROAMTCA 238 yacos: B 7 k1acce — 68 9acos (2 yaca B Henenw), B 8
knacce — 68 gacor (2 yaca B Henemo), B 9 kmacce — 102 1aca (3 yaca B Hememo).



Hpennaraemsifl B nporpamve o dusnke nepeveHs gadopaTopHex paGor M
ONBITOB HOCHT PEKOMEH/ATENEHLIH XapakTep, YUHTenb Jelaer BHIDOpP NpoBeAeHNS
na0opaTopHEIX paboT M ONHTOB ¢ yuETOM HHIHBHIVAILHEIX oCcODeHHOCTEH
00Y4EONHXCA, CITHCKA JKCHEPHMEHTAILHEX 3a/aHMi, MpeinaraeMuiX B paMiay
OCHOBHOIMD FOCYAAPCTREHHOND 3K3aMeHa 110 EIJHEHIEE.




COJEPAAHHUE OBYHEHHS

7TRIACC

Pazgen 1. @usuka n e€ poas B N0IHAHKA ORPYAADIIENo MUpa.

DHiuKka — HAYKE © nOpHpone. fBaeHHA NpuHpoasl. OHIHGECKHE SBICHHA:
MexXaHH4yecKkue, TEMIOBLIE, MEKTPHYECKHE, MAIHHTHEIE, CBETOBBIE, 3BYKOBRIE.

POuzpveckie BeaHYHHBL MiMmepenue QuIngecknx BenwurH, Dusuueckue
npubopst. [orpemnocts namepennit. MexIyHapoaHas cHCTeMa e THHHIIL,

Kak ¢u3uka © [IOpyrHe eCTeCTBEHHEIE HAYKH HIYHAIOT NPHPOLY.
Ecrecrpenno-nayunmii MeTol no3HaHHA: HaGMoOJEHMEe, MOCTAHOBKA HAy9HOTO
BOTIPOCA, BRITBHMEHHE THIOTES, JKCTIEPUMENHT 0 MPOBEPKE THIIOTES, 0DRACHEHME
HabmofgaeMoro senenns. Omucanne QUIMMECKHX SENCHUE ¢ NOMOLILIO MOJIened.

Adesmoncmpatin,

1. Mexanrdeckne, TennoBHIE, IEKTPHYECKHE, MATHHTHBEIC, CBETOBhLIE

HENEHNA.
2. (u3augeckHe TPUOOPE M NMPONeIypa NPAMEIX H3IMEPEHHH aHATOTOBEIM H
LHpPOBEIM TPHOOPOM.

Hadopamoprsie padomur u onsimsl.

1. Onpegenende neHsl AeNeHHA MKATL H3MEPHTEIEHOTO NpuGopa,
Hamepenne paccToAHHI,

Hamepenne obbéma MUIKOCTH M TBEPIOTO TEMA.
OnpeneneHye pasMepoB MATBIX TEMN.
HaMepenne TeMneparypsl NpH OOMONIH JEHAKOCTHOIO TEPMOMETpPE H
HaTeHKA TeMIIePaTyphl.
6. llpoBenenne HccnenoBaHHA [0 TPOBEPKE THIOTEIR! JANLHOCTE NONETA
[[[H-]_'.'FHHH, II:;."LL:I.EHHE:II"G FropH3IOHTANLHD, TEM E"I:FJ'I:I':n.T.I:IIE=I b L&l | 'EEIJ'I'E]'.I.IE BRICOTA
My CKA.

Paznen 2. lMepponavaibibie CBEIEHAA 0 CTPOCHHH BEIIECTRA.

Crpoenne  BelecTBa: aTtoMel M MONEKYNB, HX pasMepel.  ONRTH,
JNOKa3EIBAIONIHE JHCKPETHOE CTPOSHHE BELIECTBA.

Adpaenne 4acTHl BemmecTsa. (CBAZE CHOPOCTH JBHMEHHA WacTHI ©
Temneparypoi. bpoynosckoe apmkenue, audidiysua. BsauMoneficTBHE 9acTHID
BEIIECTBA: MPHTAMKEHHE H OTTATKHBAHHE.

ATperaTHsie COCTORHHN BeMIeCTBA: CTPOEHHE Ta30B, MHMIKOCTEH H TBEPILIX
(KpucTA/THYeCKHMX) Ten, BiauMocBA3s MeXIy CBOHCTBAMH BEINECTE B PasHEIX
ATPEraTHEIX COCTOAHHAX H HX ATOMHO-MOISKYIAPHEIM cTpoeHueM. OcoberHoCTH
ArperaTHEIX COCTOSHHH BOJIEL

Hdemoncmparii.
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1. HabmopeHue BpoyHOBCKOrO NBHMEHM,
Habmonerne nudidyium,

3. Habmonenwe — asnemmii, ODBACHAOIMXCH NPHTAKEHHEM HIH
OTTATKHBAHHEM YaCcTHI[ BelLECTRa,

Aadapamopusie padomp u onvimo,

1. Queska JHaMerpa aToMa  METOZOM PAOOE (€ HCHONLIOBAHHEM

dotorpadmii),

2. Onbitel 0o HA0MONEHHID TENNOBONO pacin HPEHHA Ta308,

3. Onurel no oBuapyscenmo nederens cun MOAEKYIRPHOTO OPHTSKEHHS,

Pazpen 3. Iswkenne n B3anmoneiicrene Te.

Mexanmdeckoe nBumeHHE. PAEHOMEDHOE W HepaBHOMEDHOE [EIHEHHE,
Cropocte, Cpenuas ckopocTs IpH HepaBHOMEpPHOM IBMKeHHH. Pacur nyru u
BPEMEHH JIBHIKSHHS.

Awnenne uHepumn. Jakonm wHepuum. BiaumomelicTeMe Ted kak NpHYHAL
WIMEHEHHI CKOPOCTH JBmaeHMd Ten. Macca Kak Mepa HHeprHOCTH Tena,
[InoTHocTe BemiecTBa. CBA3H NIOTHOCTH C KONHYECTEOM MOJNEKY] B eIHHHIE
obbéna BemecTea.

CHna kak XapakTepHcTHka B3aUMoneHcTsHa ten, CHua YOPYTOCTH H 3aK0H
['vka. Flsmepensre cHIBl ¢ MOMOMIBIO OHHAMOMETPA. flBneHHe THroTeHHS W CHMia
TH#ecTd. CHIA THXeCTH Ha Apyrax miakerax. Bec rena. HepecomoeTs, Clomemme
CHIL, HANpaRneHHRIX N0 OAHOH NpaMoH. Pasnogeficreyiomas can. Cuna Tpesns,
Tpenue croneskenns 1 Tperne nokos, Tpenue B NPUPOIe B TeXHHKE.

Hemoncmpauyuu,

HabmioeHne MexaHHYeCKOro NBIKEHNS Tena,

Mamepenne cropocTs NpaMOTHHENHOMD IBMIKEH S,

Hafmonenne seieuns nuepims,

Habmonenne H3MEHEHHA CKOPOCTH [IPH B3aUMOdeHCTEHHE Te,

Cpasnenne Macc 1o sB3aumojieffcTBHIO Tel,

CromeHHe CHII, HANPARIEHHEIX IO OHOH TIPAMOI,

Habopamopuie padomst t onsin,

1. OnpenencHue cKOPOCTH PABHOMEPHOTD MRHMKCHHS (MIapHKa B KHIKOCTH,
MOZENH JIeKTPHYECKOro aBToMO0HIR B Tak fanee),

2. Onpenenexse cpenHeil CKOPOCTH CRONBMEHHA OpyCKd MIH MapHKa 10
HAKNOHHOH IIOCKOCTH.

3. OnpegenerHe MIOTHOCTH TBEPIOrS Tena,
OMEITEL, JeMOHCTPHPYIOIIHE 3BHCHMOCTL DACTAKEHAA (1edopmMarin)
NPYXHHB! OT OPHIOHKEHHOH CHITEL

5. OIbITEL, AEMOHCTPHPYROIIHE 39BHCHMOCTE CHITEL TPEHHA CHONBEEHHS OT
BECA TEJA W XAPaKTEPa CONPHEACAIIMKCA IOBepXHOCTeH,

Mo g BloRh s
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Paznen 4. [lapncane TeEpoeIx Ten, muakocteii o razok.

Haenerme. Cnocofel yMEHBIIEHHS H VECTHIEHN TABISHHA, Hasnenne raza.
3aBHCHMOCTE [aRIEHHA Tasa or oOBEMa, Temneparypel. Ilepenasa naenenus
TBEPIBIMH TENaMH, MHIKOCTAMH M rasamu. 3axon [lackans. [THeRMatudeckwe
MAIIHHEL. 3aBHCHMOCTE NABINEHHA WHHIKOCTH OT TIYDHHEL [HapoctatHueckmii
napanokc. Cooblumommuecs cocyasl. [ HIpasnHIeckHe MEXaHTIMEL

Armocdepa 3emnu u atmocdeproe masnemue. [ITpHaHHE CYIIECTBOBAHNA
Bo3dyiHo# obonouxn 3emmn. Onmr Topphuenmn, Mamepenne atmoctheproro
NABIEHHA. JARHCHMOCTE ATMOCHEPHOND TABISHHA OT BRICOTE Hajl YPOBHEM MOpS.
[prbopsl gna ueMepenus atMocepHOTD TARTCHNS,

JleficTBHe #HAKOCTH M rasd Ha norpy#eéHHoe B HHX Teno. Berrankuparoman
(apxEmesopa) cuna. 3akon Apxusena. | Inasamue e, Boanyxonnaganmne.

Hesmoncmpanun,

R I

Sl

3aBHCHMOCTE [IaBIEHHA 83 OT TEMIIEPATYPEL

[lepenava MapneHHA HHKOCTEIO H TA30M,

Coobinamonsecs cocy b

I'mapasnrvecksii npece.

INposenenue neficTens atMochepHOro TaBIEHIMI.

JABMCHMOCTE BHITAIKHEAIOWEH cHARL oT obbéma MOrPYyXEHHOH YacTH
TEJA H [UTOTHOCTH KHIKOCTH.

PapencTso sHITANKHBAROWEH CHIIL BECY BREITeCHEHHOM BHIKOCTIL
YCnoBHe NIABAHHA Tell! NIABAHEE WK NOTPYMEHHE Tel B 3aBHCHMOCTH
OT COOTHOMICHHA MIOTHOCTEH Tena H MHIAKOCTH.

Habopamopusie padomut 1 onvsims.,

1.

Hecnenosanue 3aBHCHMOCTH Beca Tella B Bode oT obbEMa norpy#EHHoH B
AHIKOCTE YaCTH TENa.

OnpeneneHie  BeltankuBaiowmed  cunel, geHersyiomed  Ha Telo,
MOTPYHEHHOE B HHIKOCTD.

llpoBepka He3aBHCHMOCTH BHITATRHBAIOIEH ciTel, neleTeyiomeH Ha Temo
B HIKOCTH, OT MACCE] TEa.

OnsITel, AEMOHCTPHPYIOLIHE 3aBHCHMOCThL  BRITAIEHBAIONIEH CHIEL,
nelcTeyrolel Ha TeN0 B OKHIHOCTH, oT o6béMa NorpywEHHOH B
HHIAKOCTE SACTH Te/Id W 0T INIOTHOCTH MHIKOCTH.

KoHCTpyHpOBalne apeoMeTpa  HiaH KOHCTPYMPOBAHHE JOAKH H
ompefeeHne eé rpy3onoILEMHOCTH.

Paznen 5. Pabora w momuocts. Jueprus.

Mexanmieckas pabora. MolHOCTS.

Mpocrbie mexanusMmbl: pebar, GIOK, HawloHmas naockocTs. [IpaBiio
pasHopecHd perard. [lpumenenme npapuna pasHoBecHs peMara K GOy,
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«3onoroe  mpaemno»  mexammkd, KIJI NPOCTEIX  MEXaHW3MOB. [IpocTeie
MEXAHHIMBI B ORITY H TEXHHEE,

Mexanuyeckas osmeprus. Kumetwueckas u NOTEHIHANEHAA  3HEPIHA.
HpcapaL:IEHHe OOHOTO BHOa MEXAHHYECKOH 3HEPIHH B IpyvToii. 3akon COXpaHCHHSA
IHEPTHHU B MeXaHHKeE,

demoncmpanun.

1. [IpHMepsl DPOCTEIX MEXAHAIMOR,

HaGopamopume padoms u onvimsi,

1. Onpegenenne pafioThl cHABL Tpemus [IPH PAEHOMEPHOM [BHKEHHH Tena

0 TOPH30HTANEHOH IOBEPXHOCTH.
2. Heenenoranue yenoBHii paBHOBeCHS phrdara,
3. Mamepenne K111 naxnonnofi niockoeTy,

4. Mayueume 33K0HA CoXpaHeHHs MEXaHHYeCKOH SHEPTHH.
8 KJIACC

Paspen 6. Tenionwic aBgenns.

OCHOBHEIC MONOKEHHA MOIEKY/APHO--KHHETHIECKOH TEOPHH  CTPOCHHA
BewnecTsa, Macca W pasmepsl atoMoB H Monexyl. ONBITH, TOITBEpREIAIONIHE
OCHOBHBIE MONOMEHHA MONEKYIAPHO-KHHETHYECKoi TeopHH.

Monmenu TteEpgoro, mHIKoro H razoobpazHOre cocTodHME Bemectsa,
Eprcrannageckne u amMopisie Tena. OObacHeHNe cROHCTE I'azoB, WHAKOCTEH H
TBEPABIX Tel HA OCHOBE NOJOIKeHIH MOJCKYIAPHO--KHHETHIECKOH TEOpHH,
Cuaumpanme W kanuanspete seaeans. Tennosoe PACIIHPEHHE H CIKATHE,

Temnepatypa. Cpa3p TeMIepaTypsl €0 CKOPOCTRIO TEIIOBOrO JBHACHHA
YacTHi. BHyrpenuas sueprus. CliocoBsl  HIMeHEeHHS BHYTpPEHHEH OHEprHH:
TeNNOnepenada M coBepineHHe  paboThL Bumer  remnomepemadi:
TEeNNONPOBOAHOCTE, KOHBCKIIHE, HIYYEHHE,

Komauectso Tennorel. ¥Ynenshas tennoéMmoets memecTsa. TemmoobMen m
TCINIOBOE  paBHOBECHE. YpaBHeHHe TemnoBolo OanaHca, [lnasieHme ®
OTBEPACBAHHE KPHCTA/UIHYECKHX BeIIeCTE, YIenbHas TemioTa I[UIaBIeHHS.
Hapoobpazopanue u KoHmecamns. Mcenapemwe. Kunemwe. Viensuas Temiora
apoodpasoBaHua.  3aBHCHMMOCTE TeMNEpaTYpH  KHOEHHS OT arMochepHoro
TIABNCHHA,

BaaxHOCThE BO3MyXA.

JHEPrUA TOMIREA. ¥ IebHAL TENNOTE CrOpAHHE.

Mpunupns: paGorsr temnoswmx geurareneii KT rtennosoro asraTens.
Tennosrie neWrateny u 3ammTa OKPYRAOIIEH cpesl,

Jakon coxpanenus 1 IPEBPALIEHHA SHCPIHM B TEIUIOBEIX TPOLECCax.

Hemoncmpanuu.
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Habmonerue GpoyHOBCKOrD ABHKECHNA,

Habmonenne guddryaun.

Habmomenne sriennil cMadHBanig B KanUIIAPHED ARICHHI,
Habmopnenune tennororo paciumpenss Tern.

MaMeHeHHe HaBieHHA Ta3a MPH H3MEHEHHH o0BEMA H HAIPCBAHHW WIH
XA IS HHH.

IIpapxna H3MepeHHs TeMIEPaTYEL

Bujtel Tennonepenaqm.

OxaanaeHue NpA coBepIleHRH paboThL

Harpeeadne npu cosepimieHs padoThl BHEITHEMM CHITAMA.

. Cpasnenne TennoéMxoctell pauinyHbIX BEOIECTB.

. Habmonenne kuamenua.

. Habmonenne nocTosHCTRA TEMIIEPATY PRI IPH MTABTEHHH,
. Mopems Tennoskrx ABHraTeneii.

HMaGapamopuste pabomsr u onpimo.

1.
2.
3,

1o,
11.
1
13,

OMETsl o ofHapyweHnio TefcTERA CHII MOIEKYAAPHOTO NPHTIHEHH,
ONEITEL M0 BRPAIMHBAHHIC KPHCTALIOE DOBAPEHEOH COMM MIH caxapa.
Oneitel no HaGMONEHHIO TENA0BOTO PACHIMpEHHA TaloB, HIKoCTel M
TBEPARIX TR

OnpeneneHue GaBNeHnd BO3AyXa B GanIoHe WINPHLA.

Onerrel, JeMOHCTPHPYIOIIHE 3aBHCHMOCTH JaRIeHHS BO3AYXA OT ero
00BLEMA H HAMPEBAHHA HITH OXJI4H TS HHA.

[lpoBepka runoress THEeHHOH 3WBHCHMOCTH IUTHHEL CTONDHKA JKHIKOCTH
B TepMOMeTpHYeckoil TpybKe oT TeMIeparyphl,

Habmonenne w3MeHeHHA BHYTpeHHEll OJHEpPrHH Tela B pesyibTare
TEIUIONEPEaYy H paboThl BHEITHAX CHIL

HccnenopaHle ABNCHHS Tenioo0MeHAa NpH CMEIIMBAHHHM XOJOAHOH H
ropgdel Bk,

UnpeneneHie  KONHYECTBA  TENJIOTH, MONYHEHHOTO BOMOH  npH
TEIIOOOMEHE ¢ HATPETHIM METANIHIECKHM IHIHHIPOM.

OnpenencHie yIensHOH TEMIOEMEOCTH BEIISCTRA,

Heenenosanne npolecca HenapeHna.

Onpejenenne OTHOCHTENRHOH BIAKHOCTH BO3IYXA.

Onpenenenue yiensHoH TEMIOTH MTABICHHA 164,

Paznea 7. Dnexrpuveckne H MarnNTHLIE ARICHHA.

Onexrpuzaima Ten JlBa poga eKTpHYeCKHX 3apagoB. Bsawmonelicrame
JAPAKEHHRIX  Tel.  3akon  Kynona (3aBHCHMOCTE  CHIIBl  B3aHMOIeHCTEHH
JAPAKEHHBIX T OT BEeJIMYMHLL 3aPAN0B H PACCTOAHUA MEIKIY TelaMu).



JnextpHyeckoe none, HanpsaéuuoeTs AMeKTpHYeckoro noud. [pusumn
CYNEPNO3HIHHE JeKTPHYSCKHX 1101eH (Ha Ka4ecTRe HHOM VPOBHE ),

Hocuremn snextpryeckux sapazos. OneMeHTAPHBIN 3neKTPHYeCKH 3apaj.
Crpoense atoma. Tlposomamkd AHAIEKTPUEH.  3aK0H  coXpaHeHms
MEKTPHIECKOID 3apajia,

JnexTpHueckrd  ToR. Yenosus CYHMIECTBOBAHHA OJICKTPHYECKOrD TOKA,
HMerownikm moctosimoro Toxa. HeficTeas WICKTPHYECKOIO Toka (Temnosoe,
AHMHYECKOE, MATHATHOS). 3NekTpHYecknil TOK B MHIKOCTHX M razax,

OneKTpHdeckas Oens, (Cuma  Toxa ONeKIpHYecKos HANpMiEHHE,
Conporusnenne nposoaHuka. Yiensmoe CONPOTHENEHHE BellecTra. 3akon Oma
A ydacTka  nemd.  [lochefoBaTeNkHoe o NapaliensHoe  coEqHHEHHS
NPOBOTHHKOR.

Pafora ® mommocTs amextpmueckoro Toka, 3axow Hcoyns—Jlenna.
OnexTpEYecKHe UenH M notpelHTenn JEKTPHYECKOH 3HEPIHH B Gaimy, KopoTtkoe
JAMBIKAHHE,

[locTosliHEle  MarHATEL BanmoneficTeHe  MOCTOAHHEIX  MarHMTOR,
MarunTHOe none. MaruuTHoe nome 3eMIH B ero 3naqeHHe I KH3IHA Ha Jemie.
Omerr Operena, Maruutoe  none JEKTpHIEeCKoro  Toka.  [lpumenenne
MICKTPOMATHHTOR B TexHuKe, [leCTERe MATHHTHOTO MONS HA TPOBOIHMK ¢ TOKOM,
DACKTPOIBHTaTENb MOCTOAHHONG Toka. Menomsionanme IEKTPONBHIATENEH B
TEXHHUECKHX YCTPOHCTBAX H Ha TPaHCNOpTE,

Onerrer @apanea. Asnenne sneTpoMarauTHO uRayrHi. [lpasuno Jlenna,
Onexrporenepatop.  Chocofm NOIY4EHHA  JNEKTPUHMECKOH  oHeprum,
JNEKTPOCTAHIMEA HA BO30OHOBIREMEIX HCTOYHHELX SHEPIHH.

Hemoncmpanu.

DNeKTpH3ANA Tem,
Asa pona JNEKTPHYECKHX 3APANIOB H B3aUMOIeHCTRIE 3apskeHHE T,
YerpoiieTro 1 nelicTeMe JneRTpockona.
JNeKTPOCTATHHECCKAR HHTYKIHA,
3aKoH COXPAHEHNA HEKTPHYECKHX 3apAI0E.
[poBogHARM B THINEKTPHIH,
Moznenuporanie CHIOBRX THHHH 31eKTPHICCKONO TIOMNA,
Hetounnss noctoaHaoro Toka,
HeficTBra 3neKTpHYeckoOro TOKA.
. JNEKTPHYECKHH TOK B KHIKOCTH,
. l'azosrri pazpan.
- Hamepenne canel Toka AMITEPMETPOM,
. HaMepenne anexrpHdeckoro HanpageHns BOMBTMETPOM.
- PeocTar u Marasus cOnpoTHEICHHI,

A
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15
15
17
18
19

- BaauMosnelcTERE NOCTOAHALX MATHHTOR,

- Monenuposanie HeBOIMOKHOCTH Pa3AeNeHHS NOMOCOB MAaTHIHTA,
- Monenuposanue MardiTHEX NONCH MOCTOAHHBIX MATHHTOR,

. Onerr Dpetena.

. MarsuTHOe nose Toka. DneKTpoOMariuT.

20. JleHiCcTEHe MATHHTHOIO NOMIA HA HPOBOTHAE © TOKOM.

21
22
23
24

. DNEKTPOIBHTATENE TOCTOSHHOTO TOKA.
- Mcenenosanue apienns snexTpoMariiTHait HHJ1Y KITHH.
. OUnertel @apanes.

. 3aBHCHMOCTE  HANpPaBNeHHs HHAYKUMOMHOTO TOKa OT VeioBHi ero
BOZHHKHOEEHHA,

25. DJIEKTPOreHEPaTop NOCTOAHAOTO TOKA,
afiapamopusie padomur w onsimL.

1.

A

10.
11.

12.

13

14,
15,

146.

Onertel o HaGMOAEHHID SHEKTPH3AUMA Ten HHAYKUMeR w MnpH
COMPHKOCHOBCHHH.

Heenenosanmue peficTens  SIeKTpHYMECKOTO Noas  Ha MPOBOIHHER M
IHANEKTPHKH,

CGopka u nposepka paboTsl SAEKTPHHECKOH 1IeIH TOCTOSHHOTD TOKA.
Hamepenue ¥ perymHpoBanme CHIB ToKa.

Hasepenne B pery/iMpoBaHEe HANDAREHHS,

Hecnepopanne 3aBHCHMOCTH CHIIBI TOKA, HAYIMErD 4Yepes pesHcTop, oT
CONPOTHBASHHA Pe3HCTOPA H HAIPAKEHHA HA Pe3HCTOpe.

OneiTE, NEMOHCTPHPYIOIIHE JABHCHMOCT L WEKTPHYECKOTO
CONPOTHBACHHS IIPOBOJHHKA OT €ro [ANMHGLL, TIOMANH MOTEPEeHHOTD
CEYUEHHA H MaTepHana.

llposepka npasHia CHOMEHHA HANDAKEHHH [DH [OCHEOBATETRHOM
COSOHHEHHH JIBYX PEIHCTOPOR,

[lposepka npasuna AN CHIL TOKA TPH MAPALIETEHOM COSTHHEHHH
PEIHCTOPOE.

Onpezenense paGoTel 3MEKTPUHECKONG TOKA, HAYIIETO Yepes pe3ucTop.
Onpenenesde  MOMHOCTH 9JCKTPHYECKOr0  TOKA, BhLIENNEMOH  Ha
PesHCTOPE.

Wecnenopante 3aBHCHMOCTH CHIBL TOKA, WAYIETD Hepes MAMIOEKY, OT
HANPAKEHHA HA Hel.

. Onpepenenne KITJ narpesatens.

Mccnenosanne MarHHTHONO B3AHMONSHCTEHS NOCTOSHHEX MATHHTOB.
Hayuenne MArHHTHOrO 104 MOCTOAHHBIX  MArHHTOER MpH  MX
ODLETHHEHHN W pasIeneHHH,

Heenepopanye AefieTsas sNeKTPHEECKOTO TOKA HA MAFHITHYIO CTPEIKY.
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17. ONBITEL,  JIEMOHCTPHPYIOWIHE  3ABMCHMOCTE  CHUIAL B3auMoaeHicTRIA
KaTYUIKH © TOKOM H MarHMTa OT CHARl TOKA M HANpaBleHMA Toka B
KATYIIIKE.

18. Msyuenue neicTang MaranTHOrO Moy ua MPOBOIHHE C TOKOM.

19. KoHCTpYHpOBaHKHE B H3yUenne paloTe ane KTPOABHTATENH.

20. Miamepenue KILJ| anexrponsurarensroii yoranosiu.

21, ONBITEL [0 MCCHENOBIHHIO HBICHHS AEKTPOMATHHTHOH  HHIVEIHK:

HCCIENOBAHME HMIMSHEHWA 3HAYCHMY M HATIPABIEHHA HHIVEITHOHHOTO
TOKA,

9 KJIACC

Paszpen 8. Mexanuveckue ssnenns.

Mexanuveckoe nBumenue. Marepanshas Touka. CreTema oToubra,
OTHOCHTENEHOCTE MCXAHHUECKOTO ABHIKEHHA. PasHOMepHOE npsMommHeiinoe
AswenHe. HepasnomepHoe npaMonnueiiHoe nnmieHe, Cpejnas 1 MIHOBeHHas
CKOPOCTE TElla IIPH HEPABHOMEDHOM JIBHIKe HHH,

Yexopenue. PaBHoyckopeHHOe npsaMoiMueiioe apHxenne. Crobonnoe
nanenue. Oneite amnnes.

PasHoMepHoOe IBHKEHHE MO OKPYKHOCTH, ITepron u uwacrora ofpamenna.
Junefinan 1 yrioeas ckOpPOCTH. Hentpoctpemutensuoe yoxopense,

Hepsbiit sakon Hetotona, Bropoil sakon Heiotona, Tpetnii sakon Hetoronua,
lpunmun cynepnossims cun,

Crna ynpyrocti. 3axon Tyka, Crna TPeHH: CHIA TPEHHS CKOMBKEHHS, CHIA
TPEHHS I0KOH, APYTHE BHAB TPEHHA.

CHAS THAECTH H 3aKOH BCEMHPHOID TATOTEHMA. Yekopenne croboamnoro
naneHus. [lsmsenue nnaser sorpyr Comrima. [lepeas kocMuHeckas CHOPOCTE,
HepecomocTs 1 neperpysks.

PasnoBecHe MarepHanbhoil TOURH. ABCOmOTHO TEEpaoe Teno. PasnoBecue
TBEPIOND TEMA ¢ 3AKPEMNERIOH 0chlo BpameHns. MoMeHT cHEL Hentp tamecty.

Munynee Tena, Mamenenne ummymbca. Mvmyase crmsi, 3akon COXpaHeHHS
aMIyakca. PeakrusHoe nemkenne.

Mexanugeckan pabota W sommocts. PaGora cun THHECTH, YNPYTOCTH,
TpeHHA, CBA3k 3Heprud U patotss. [oTenmmansnas JHEPTIHA Tena, NOLHATOro Hajl
MOBEPXHOCTRIO 3eMiH. [loTennuaneian sreprus cxatoil npykuasl. Knnetiieckas
sHeprua. Teopema o kHHerHdeckol sueprum, Jaxon COXPaHEHHS MeXaHWdeckoi
JHEPrHH,

Hemoncmpanuu,

1. Habmojenne Mexanu4eckoro JBHKEHHS Tena OTHOCHTEILHO Pa3HEIX Ten

oTcyéTa.
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Mo s

0.
11.
12,
13,
14,
15,
18.

Cpabiienue myreif u TpaekTOpHil JBHMEHHS OZHOTO M TOrO e Tema
OTHOCHTEIRHO PA3HBIX TN OTCYETA.

M3amepenne ckopocTH i yekopensa IPAMOTHHEHRONO TREACHYS.
Heenenosanue npr3HakoB paBHOYCKOPEHHOR0 TRINEHNS.

Halmonense qemenna Tena 0o okpyxHOCTH.

Habmonenne Mexanrdecknx spnenmi, ITPOHCXOJIAIINX B CHCTEME OTCYETa

«Tenemray npu  cof PABHOMEPHOM M VCKOPEHHOM  JBMMEHHH
OTHOCHTENFHO KaluHeTa dHzHkH,

3aBHCHMOCTE YCKOPEHHS Tela OT MAcchl Tena NeHCTBYIOMWEH HA Hero
CHJIBL.

Habmonenue paseHcTra cHl Npy B3aaMoieiicTBHEN T,

H3menenne seca Tena OpH YCKOPEHHOM ABHKEHMH,

[lepenada ummynsca npu B3auMoeiicTBHN Tel,

lpeofpazoBarns aHEpTHE OPH BIAHMOIEHCTRHE Te,

Coxpaserue HMITyIbea MPH HEYIPYIOM B3aHMO/(elcTRHH,

Coxpaneline aMoyikea ope abcomoTHo YIIPYTOM B3aHMOIeHCTEHH,
Habmonenne peakTHBHOIO ABIKEHHS,

Coxpanenne Mexanuieckoll SHEprHH IPH cROGOIHOM IATCHIH,
CoxpaHeHHe MeXaHHYECKOI SHEPTHH NPH ABMIKEHHH TeNa N0 nefcTEneM
MPYIKHHBL

Jadapamoprvie padompr u onsinis,

1.

KoHCTpyHpoBaHHe TpakTa A8 pasroHa ® JansHeiimero PABHOMEPHOD
JBHAEHHA [APHEA HITH TeIeiKH.

Onpepienenne cpeanel CKOPOCTH CROMBXCHUS DpYCEa WAH JBHEEHHS
LIAPHKA 110 HAKIOHHOH [110CKOCTH,

Onpenenenne yckopeHHA Teld NPH PABHOYCKOPSHHOM ABHKCHHH 110
HAKNOHHOH MIOCKOCTH,

HMecnenoeanne 3aBMCHMOCTH NYTH 0T BpeMeHH TpH PABHOYCKOPCHHOM
IBHAEHHM D3 HAYANEHON CKOPOCTH.

[posepka THIOOTE3R: €CTH HPH PaBHOYCKOPEHHOM OBHMKEHWH 6ea
HAYAINBHOH CKOPOCTH MOYTH OTHOCATCR Kak PAN HEYETHRIX HHCSI, TO
COOTBETCTBYIOIIHE NPOMENCYTKH BPEMEHH OIHHAKORE.

HccnenoBaHHe 3aBHCHMOCTH CHIEL TPeHMH CEONBWEHHA OT  CHIBI
HOPMAILHOTO TaBJICHHA,

Onpenencine xosddiHenTa TPEHRE CROIKEHHA.

Onpeaenenne HECTKOCTH NPYAHHEL

Onpenensrne paGoTel CHIBL TPEHHS NpH PABHOMEPHOM IBHMCHHH Tela
10 MOPH3OHTAIEHOM [TOBEPXHOCTH,
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10. Onpeneneuse  paforsl  cums YOPYToeTH Opd  moaséme rpysa ¢
HETINILI0BAHHEM HEMOOBHMHOTO W MOTEHAHOTD BII0KOE,

11. Msyyenue sakoHa coxpanenus IHEPTHH.

Pazgen 9. Mexannueckne konebanns 0 BoanbL,

KoneGarensnoe nmmwenne, Ocrosmbe XapaKTepHCTHRH KoneGaHuil: nepro,
HACTOTA, aMmiaHTyad. Martematnueckuii NPYHHEHHEIH MASTHHER, [pespamenne
JHEPIHH NPH KonebaTenbHOM NBHKEHAH,

3aryxalommne  konefGanus, Beinysmnennsie  konebamms.  Pesomanc,
Mexanugeckne Bomuml.  CroficTra MEXAHHYECKHX BOMH. [lpomomnueie o
fonepedele BOAHEL JliMHAa BOMHEI W ckopocth  ed PACOpOCTPAHEHHA.
MexaHHYecKHe BOMHE! B TBEPJIOM Tene, celicMHYecKHe BOTHEL

38yK. ['poMKoCTE 3BYVKE M RHICOTA TOHA Crrpamenne 3syka. Mudpassys n
YABTPAIBYK.

Hemonempawue,

1. Habmopenwe womeBanmil Ten nom neficteimen CHABl THRECTH H CHIBI
YIIPYTOCTH,

Habmwoenne xonebarnii rpysa 5a wuTa 1 na [pYRHHE,
Habmonenne Bemy® Nenssx konebaHus o pesoHaHCa,
Pacnipoctpanenue npojonsHex 1 NONEPeYHEIX BOIH (Ha MOIenH),
Habmonenue sasnenMocT BRICOTE IBYKA OT 9aCTOTHL
AxrycrHueckuii pesonanc.
Havopamopnse paGomu u onvims,
1. OnpenencHHe [acToTel M epHofa konefaHHH  MaTeMaTHYecKoro
MasTHHKA.
Onpejenenne yactoThi B neproia Konehanmii NPYEHHHON MAATHHEA,
3. Hccnenopanie 3aBHCHMOCTH NEPHOIA KOJNeDAHHH NoABeMeHHOro k¥ HHTH
FPY3a OT JJTHHL] HUTH.
4, Heelnenosanue 3aBHCHMOCTH NepHoaa komeGanuii NPYXHHHOTO MaRTHHEA
OT Macchl Ipysa,
5. IlpoBepka HesaBMCHMOCTH MepHojA Koaehammi rpyza, MOJBSHIEHHOIO K
HHTH, OT MACCHL TPYy3a,
6. ONBITE,  JAEMOHCTPHPYIOIIHE  3aBHCHMOCTE nepHoga  konebanui
NPYFHHHOTO MasSTHHKA OT MACCH TPY3a H MECTKOCTH PYHHHEL,

7. Hzmepenme yckopeHns cpoSoIHOMO mateHus.

Paznea 10, 3aexrpomaranrnoe noge n NIEKTPOMATHHTHBIC BOTHBL.

DNEKTPOMATHHTHOE — [ofe.  DNEeKTPOMAIHHTHEIC  BOMNHEL Crofictsa
JCKTROMATHHTHEL  BONH. Illkana sMekTpoMarHWTHRIX BonH. Henmonnsosamme
NEKTPOMATIHHTHRIX BOJIH AJI8 COTOBOH CRIIN.

A L
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DneRTpOMArHHTHAS NPHpoda cketa. CKOpocTh cheta. BonHoBmE ceolicrsa
CBeTa.

Hemoncmpargu,

1. CpoHCTEA DNEKTPOMATHHTHEIX BOTH,

2, Bonnosmie cBoficTRa cBeTA.

HMabopamopnste paionibi 1 oRbimMbL

1. HMayuenne cBOHCTB 3NMEKTPOMAIHHTHEIX BOJH ¢ IOMOIIBID MOBHIBHORO

TenehoHa,

Pazgen 11. CeeroBbie asienus.

Jlyqepas  momens  ceera.  Meroummen  ceera.  [IpaMonHueiioe
pacnpocTpaHerse csera. 3atmenns Conana w Jlyum. Orpamenne crera, [Tnockoe
SEPEAND. 3AKOH OTPAKEHHN CEETA.

[lpenomnenne chera. 3aKkoH NpeloMIeHHs cpera. [lomHoe BHYTpeHHEe
oTpaxenHe ceera. Mcnone3oBaHHE [OMHOTO BHYTPEHHEIO OTpaMeHHA B
OITHYECKHX CBETOROAX.

JH3a. Xoji nyuel B nmmze. OnTedeckas cueTema  doToannapara,
MHKpPOCKONE M Teneckona. [7a3 Kak ONTHHeCKad CHCTeMa, BaH3opyKooTh H
JANEHOI0PKOCTS.

Paznoxenne Oemoro ceera B cmektp. Onmtel Hewotona. Crnomenue
CHEKTPANBHEIX [[BeToB. [lHCnepons ceeTa.

Hemonempayun.

IlpamMonuneiinoe pacnpocTpaHeHHe cBeTa.

Orpaxenne ceera.

lonyusenne usobpakenui B IUI0CKOM, BOTHYTOM H BEITYK/IOM 3epKanax.

[Ipenomnenve ceera.

OnTugecknii CBETOBO.

Xoja myuef B cobDuparomeil THH3e.

X0 mydei B pacceHBaiomel nunse,

[Momy4enue nzobpaxeHni C NOMOIIBID THH3I.

[pusnun neficTers QoToannapaTa, MEKPOCKONA W TENeCKONA.

10. Monens raasa.

11. Pasnosenwse Genoro ceeta B COEKTP.

12, lony4enue Genoro ceeTa NpH CIOKEHHH CBETA PAIHEIX LEETOE.

Hadopamopuwe padomst 1 onbimb.

1. Meenenopanse 3aBHCHMOCTH YINIA OTPAMEHHS CBETOBOTO JIy4a OT yraa
MaIeHHA.

2. Maydenue xapakTepHcTHE H300paKeHHS NPeIMeTa B IIOCKOM 3epKane,

3. MccnenosaHme 3aBMCHMOCTH YIUIa [IPeOMAEHHA CBETOROTO /Iy4a oT yria
MAACHHS HE NPaHBLE «BO3TYX—CTEEION.

Wom o B b W
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lMomygenue n3obpamenuti ¢ noMouTsio cobrpamomel THTILL

5. Onpenenenye (OKYCHOrO PACCTOSHHA H ONTHYECKOH CHIEI cobuparomei
JHH3H.

6. OMMBITHL 0 pa3noskeRnio Geloro CRETa B CHEKT.

7. OMBITH N0 BOCTIPHATHIO [BETA OPEIMETOR OpPH HX HabIomennu qepes
IBETOBLIE (DHABTPEL

Painen 12. Keantopbie agaenns.

Onsrrer Pesepdopna u nnaseraphas Moaens atoma. Mogens atoma bopa.
HMcnyckanme w nornomenne ceeta atoMmoM. KeanTer, JTureiiuare CIIEKTPHL.

Pajnoartussocts. Anba-, Geta-  ramva-usnydenns. CTPOCHHE ATOMHOIO
snpa. Hywnonwas womens  aromuoro  sgpa,  Maotonel.  PagmoakTHeHbe
npespamenna. [lepro) nonypacnana atoMHbIxX anep.

FAnepHele peaxuun. 3aKOHB COXPAHEHHS 3apANOBOTC M MACCOROTO 9HCe,
DHEPrHA CBH3M ATOMHEIX Anep. CBA3b Maccel W oHepruy., Peakumm cuiresa u
nenenna Anep. Merounnkn sueprin Connna u 3883,

Anepras sueprerHra. JleficTBHA pPajMOAKTHBHEIN WiTvueHmil Ha RHBLE
OpraHHIMEL

Hemonempanuu.

CrHexTps! HITYYeHHs H OTAOMEHAS,

CHeKTpsl pa3nHYHEX 4308,

CrexTp Bojlopomaa.

Habmonenne tpexkos s kamepe Buascona,

Pabota cuérymka HOHHIHPYIOUMX H3Iy9eHHI,

Peructpamma manydenus OpHPOIHE MUHEDATOR H IPOJIYKTOB.

Hadopamopusie pabomst t onsimoi.

1. Habmonenue CrulomHEIX I THHEHYATRIX CIEKTPOB HAIYYCHHA.

2. HocnenopaHHe TPOKOR: HIMEPEHHE IHEPrHH HACTHUE! N0 TOPMOIHOMY

Iy TH (1o dororpadmsm).

3. Hamepenue pamsoakTHBHOO (hoHa,

MoeTopuTensLuo-oGodmanmni Moy Tk,

[TopTopuTeNbHO--0606 AN MO/YIIL NMpeTHARHAYEH /18 CHCTEMATHIALIHHN
H  0DODMIEHMA  mpeMETHOrO  COJCPKAHHS M ONLITA  JEATEIEHOCTH,
NpHOOPeTENHOND IPH H3YYeHHY BCErD Kypea (MIHKH, & TAKKS JNA [0ATOTORKH K
OCHOBHOMY TOCY/lapCTBEHHOMY 9K3aMeHyY no buHsuxe s ofydaonmxcs,
BRIGPABILMY 3TOT yueGHEIH npeamer,

[IpH H3y9eHHH NAHHOTC MOIYNH PEATHIVIOTCH H CHCTEMATHIHPYIOTCA BHJIH
AeATellbHOCTH, Ha OCHOBE KOTODEIX ofecleuHBaeTCs JOCTIKEHHE NpPEejMETHEX H
METANpPENMETHRIX  [UAHHPYeMbIX  pesyneratoB  obydeHus, QopMmHpyeTca
ECTEeCTBEHHOHAYYHAN I'DAMOTHOCTB: OCBOCHHE HAYYHEIX METONOB MCCTENORAHHS

LI et AR
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ABMEHHH NMPHPOJLL M TeXHHKH, OBAANEHHE YMEHHAMH OOBACHATL (hHIAYeCKHE
SBICHHA, NPHMCHAR TONYYeHHBIE 3HAHWS, PEIIaTh 3aj@ud, B TOM HYHee
KAYECTBEHHRIS H IKCHEPHMEHTANBLHELE,
[lprHIHIHATEHO NeATeNbHOCTHEI XapaKTep AAHHOTO pa3iena peanHIyercs
& culT TOro, urto oGyvawImMecd BLIOIHAOT 3A0aHHA, B KOTOPBIX MM
NpeanaraeTca:
Hi OCHOBE MOUIYHCHHBEIX 3HAHWHE PAacno3HaBATE H HAYYHO OOBACHATE
(HIHYECKHE HRIEHIA B OKPYHAIIE NPHPOAE H NOECETHERHO #HIHH;
HEIOMBI0EATL HAYYHEIE METOIE HOCTeNoBaHNHA dHIHUECKHY SRNEHEN, B ToM
HHCAE 1A DIPOBEPKH THNOTES H NONYYSHHA TEOPeTHICCKHX BRIBO10B;
ODBACHATL HAYYHEIE OCHOBL HaMOONee BANHEIX JOCTHIKEHHH COBpeMEHHELX
TEXHONOTHH, HANPHMER, PAKTHYECKOrD HCTOLI0OBAHNS PA3THYHEIX HCTOYHHKOR
JHEPTHH HA OCHOBE 3aK0HA NPePPAINGHEA H COXPAHEHHN BCeX MIBECTHRIX BHIOE
SHEPIHH.
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ILIAHHPYEMBIE PE3VJILTATHI OCBOEHHSI TIPOIPAMMBI T10
DH3IHKE HA YPOBHE OCHOBHOTO OBIIETO OBPA3OBAHUS

Hzyyenue (M3HKH Ha ypoOBHE OCHOBHOTO 0BLIEro ofpasoBasnn HanpasIeHo
HA ADCTHICHWE JIHTHOCTHEIX, METANPEAMETHEIX | NPEAMETHRIX 00pa3oBaTEIBHEIX
PE3YILTATOR.

B peaynerate wayaenus doangn na YpOBHE OCHOBHOPO 0DmEro oOpasoBaHMS

¥ obysamiierocs GymyT COHOPMHPOBAHE! CHEIYIONHE THIHOCTHELR PE3YILTATH B
qACTH:

» 1) DATPHOTHYECKOTD BOCTIHTAHU:

* — NpOfBISHHE HHTEPeCE K HCTOPHH H COBPEMEHHOMY COCTOSHMIO pPoOCCHHCKOH
thuzmeckoil Hayku;

* — UEHHOCTHOE OTHOILIEHHE K JOCTINNEHHAM POCCHITCKI YIEHRIX--(DH3IHKOB;

* 1) rpamIanCKOTO H 1Y XOBHO-HPABCTHEHAOI0 BOCIIHTANIS:

* T TUIOBHOCTD K AKTHEHOMY YHACTHIO B o0cymIeHHN obIIECTREHRO SHAMHMEL
H OTHHECKMX nNpoDreM, CBA3AHHBIX C  NpPAKTHISCKHM MpHMEHEHHEM
AOCTHReHHH QHIMKH;

* = OCOSHAHAE BAWHOCTH MOPANBHO--3THYECKHX MPHHINNOE B [eSTelbHOCTH
YUEHOTD;

s 3) 3CTETHYECKOTO BOCITHTAHW:

* — BOCHPHATHE 3CTETHHECKHX KadecTR (DH3HYecKoil HaykH: e rapMOHHYHOID
NOCTPOSHHA, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH!

*  4) HEHHOCTH HAYYHOTO HOIHAHMA:

* — OCOIHAHHE UCHHOCTH (HiMYeckol HAayEW Kak MOM[HOTO HHCTpYMEHTA
MOSHAHAA MHDA, OCHOBBI PA3BHTHI TEXHONOTHH, BakHeHIuel coctannmomei
KYIBTYphI;

* — PasBMTHE HayyHOH IO00IHATENLHOCTH, HHTEPECa K HCCIeOBaATENRCKOH
HCATEMBHOCTH;

= 5} dopmuposaHES  KyabTYpbI 310poBEHE H  IMOUHOHAILHOFD
DAATrOmOaY S H:

* — OcCOosHanMe MeHHOCTH OesonacHoro ofpasa JKHIAM B COBPEMEHHOM
TEXHOIOrHYECKOM MHPE, Ba¥HOCTH NpaBMNl Oe30NacHOro NOBeJeHHA Ha
TPAaHCnopTe, Ha OOpOrax, ¢ 3MeKIPHYECKHM M TelNoBbM o6opynoBaHHEM B
JDOMANTHHY YCITOBHAX;

* — CHOPMHPOBAHHOCTL HABEKA pediekcun, NPH3HaHHE CBOErD Mpaga Ha
OLIHOKY B TAKOr0 e Npasa y Ipyroro Heiobeka;

»  6) TPYAOBOTO BOCHHTARMNN:

* — GKTHBHOS YY4CTHE B PENIEHHH IIPaKTHYECKHX 3024 (B paMKSX CeMbH,

OBPaIoBATENEHON  OpranHIaimm, ropona, Kpag) TexHONOIHYecKoH w
18



COUMATEHOH HampaBieHHOCTH, TPeGYVIONMX B TOM WHede W dhuzEecKnx
SHAHMIH,

* ~ HHTEPEC K NPAKTHYCCKOMY HIYHEHHIO Npodeceui, CEI3aHEEX ¢ tha3nKoi;

* 7)) SKONOFHYECKOro BOCTTHTAHH:

* — OPHCHTAIHA HA MpHMEHEHHE (MHSHYSCKHX 3HaHHT 4 PelUIeHHA 3a7a4g B
obnacTh oxpymammell cpemer, IUTAaHHPOBAHHA TIOCTYIIKOB M OLCHKH HX
BOIMOIKCHELX NOCHEACTEHEA 1118 OKpYIKAOMER cpeip;

* — OCO3HAHHE MMODATRHOTOD XapakTeps SEONOTHYECKHX npofinem u oyTed Hux
peuerss;

« 8) alanTanum K H3IMeHsIOMMMCH YCIOBHAM cOUMaNLHOA W npHpoaHoii
cpeanl:

* — THOTPeOHOCT: BO BIAHMOJSHCTBHH TIPH  BHINOTHEHHH HCCACMOBAHAE M
NPOeKTOB  (PH3KYecKol HanpaBIeHHOCTH, OTKPEITOCTL ONBITY H 3HAHHSM
APYTHXEL

* — TOBBINEHHE YPOBHA CBOGH KOMIETEHTHOCTH Yepe3 NPaKTHYECKYIO
JIEATENEHOCTE;

*  — noTpebHOCTE B GOPMHPOBAHNE HOBEIX THANHME, B TOM SHCIe (opmynEposaTs
HIEH, IOHATHA, MHO0TEIR O GHIHGeCKHX ODBeKTAX B ABNEHHAK,

* — OCO3HaHME NedHUHTOR cODCTREHHEIX SHAHMH W KOMISTEHTHOCTEH B odyiacTH
DHINKH;

* — [UIEHHPOBAHHE CEOSID PASBMTHA B NpHOCPETEHHMH HOBEDX (QHINYECKNX
SHAHHA;

* = CTPEMISHHE AHAMHIHPOBATE H BHARIATE B3AHMOCBAIH IIPHPOIEL, ofilecTa |
JKOHOMHKH, B TOM YHC/IE C HCNOIL3I0BAHHEM (HaHYECKHX 3HAHKIL

* — OLCHKA CBOMX JCHCTBHE © Y4€TOM BIHMAHHA Ha OKPYHAWIIYVIO Cpey,
BOIMOMHBLY IMI0DANLHEX MocaencTEHI.

METANPEIMETHBIE PE3Y.JILhTATEI

B pesynbrare OCROSHHA NporpaMMBl 1O (GHIHKe Ha ¥POBHE OCHOBHOID
obuiero obpazoBaiug v ofyHarOIErocs OYI¥T clopMUPOBAHE METAPEIMETHEIE
PEIYNRTATEL, BEIIOYAINHE TOIHABATENEHEE YHHBEPCANEHEE vaefHEe neficTrrg,
ROMMYHHKATHEHEIE — yHHBEPCANLHEIE  yHeDHBlE  felicTBHA, pErVIAATHEHHE
YHHEEPCATBHEIE YUeOHEIC leHCTBHA.

Hosnasarentnnie yausepeaannsie yaebubie geficTans

basoBwie noruveckue geiicraus:
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BRIABMATE M XAPAKTEPHIOBATL CYNIECTBEHHBIE NPHIHAKH 0OBEKTOR
(sBnewmii);

YCTAHARNHBATEL CYMICCTBEHHEIH [[PHIHAK KIACCHPHKALIHH, OCHOBAHHA 1714
o0oBIEHHA H CpABHEHMH:

BBUABILATE 3AKOHOMEPHOCTH H IPOTHBOPEHMS B PACCMATPHBAEMEIX (aKTax,
AAHHBX H HalUTIOIEHHAX, OTHOCAIIMXCHA K (HIMYECKHM SETEHHIM:
BRIABIATE NPHYHHHO--CASNCTBEHHEIE CBASH NMPH M3VYEHHH (HIHYECKHX
ABNEHMA H NPONECcoB, AeNarh BRIBOAL ¢ HCIOML3OBAHHEM JeTYKTHEHEIX
H HHOIYETHBHED YMO3AKTIOYeHHH, BRIABHTATL MHIOTEIs O BIaHMOCRIIRX
(PHIHYECKHX BETHYHH;

CaMOCTOATENRHO BRIGHpaTh cnocol pemeHms yuebHoll  duzHueckoil
3anaun (CpaBHEHHE HECKONBKHX BAPHAHTOR peilcHHH, BRIDOp Haubomee
TOOXOAAIIETD © YHETOM CAMOCTOATRIBHO BhISTSHHEIX KDHTEpHER),

bazoekie HeeTea0BaTEIbCKHE [IeiiCTBH:

HCIOIB30BATE BOTIPOCKH KAK HCC/IeA0BaTe/ IhCKHI HHCTPYMEHT NO3HAHNE;
MPOBOJHTL NO CAMOCTOATENEHO COCTABICHHOMY THIAHY ONBIT, HECTOWKHbI
(hrsHueckmil SKcrepHMeRT, HefoNkINOe HCCIEOBAHHE (puzraeckoro
ABJICHHS,

OUCHHBATE  HA [PHMEHHMOCTE H  JIOCTOBEPHOCTE  HH(OPMAIHIO,
NOTYHEHHYIO B XO[I¢ HCC/IeA0BAHHS HIIH SKCIePHMEHTA,

CAMOCTOATENTBHO (HOPMYIHPORATE 00OGILEHHE B BEIBOIE IO Pe3YALTATAM
MPOBEEHHOTO HABMIO ASHHA, OMBITA, HCCIEOBAHHR;

MPOTHOIMPOBATE  BOIMOWHOE nankHefimes paipuTHe  QHIMYECKHX
MPOHSCCOB, a TAKKE BRIABHTATE [IPEIN0I0KEHHA 00 HX PAIBMTHH B HOBEIX
YCIOBHAX H KOHTEKCTaX.

PaBoTa ¢ nndopmanneii:
* [PHMEHATE PEITHYHEIE METOME, HHCTPYMEHTH M 3alpockl IpH NOHCKE H

orfope WHGOPMAUHH WIH TAHHEIX C Y4ETOM (peaioMeHHOH yuebHoi
dusuaeckol 3aaun;

AHANTH3HPOBATh, CHCTEMATHIHPOBATh H HHTEPIPETHPOBATE HH(OPMALIHIO
PA3THYHEIX BHOOB H (JOPM NMPeICTARTEHMS,

CAMOCTOATENEHO  BHIDHPATE  ONTHMANEHYIO (OpMY NpencTARNEHHH
HHQOPMALHH H HIIOCTPHPOBATE  pPeliaeMble  3afaqd  HecHouMHLIME
CHEMAMH, HarpaMManH, HHOH rpadHEoli ¥ ux KoMOHHAIMAMH.

KoMMyRHEATHBNBIC YHHEEPCATLHELE YMebibie AelicTan:

B Xofie obcymieHus yqebHOrO MarepHana, pesyasTaToB NaGOPAaTOPHBIX
pabOT H NPOEKTOB 340ABATE BONPOCH N0 CYIECTBY obCcyAIaeMoil TeMBl |
BRICKA3BIBATL HACH, HAlENEHHBIE HA DEIIEHHE 3a8adH  I0JUIEDHKAHHE
BraroienaTensHOCTH 0D IeH S,
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CONOCTABIATE CROM CYKICHHA C CYMISHHAMH OpYIHX YIACTHHEOB
AHENOra, OGHAPYHHBATE PAIIYHE H CXOOCTED TOIHITHI;

BRIPKATE CBOIO TOUKY IPEHHA B YCTHEIX H THCEMEHHBIX TOKCTAX:
MyOAHYHO NPEICTABAATE Pe3YIRTATE! BEITIONHEHHOID (hH3MHeckoro onsTa
(IKCHEepHMEHTS, HOCe TOBaHMA, npoexta);

NOHMMATE  H  HCOOMBIOBATE  NPEHMYLIECTEA  KOMAHIHOE &
HHAHBHAYANEHOH pabortsl Oope  pemenun KOHKpeTHOH  duzHyeckoii
npobnemer;

IPHHAMATE LeTH COBMECTHOH ASATEeNLHOCTH, OpTraHH30BRIBATE ASHCTBHY
no ef NOCTHMEHHIO: pachopenelinTs ponx, oDCYHAATE [polecchl H
PEIYNBTATEl COBMECTHOH paboThl, 0000IIATE MHEHHA HECKOIBRHEX mone;
BBIIIOMHATE CBOK) YAcTh PaboTel, JOCTHTAN KauyeCTBEHHOTO Pe3VIETATA N0
CBOCMY HANPABICHHI) M KOOPIMHHDYH CBOH JIEHCTBHN C ApYIHME
“eHAMH KOMAHIE,

OHEHHBATE KAYECTBO CBOCIO BENANA B OBLIMI DPOIYKT MO KpHTepHaM,
CAMOCTOATELHO COOPMYIHPOBAHHEIM YYACTHHKAMM B3aRMOIeiCTENA,

PeryanTuBHEIe yHHBEpCa LHEIE yuehuble geiicTenn

Camoopranusans:

BEIABIATE OPODJIeMEl B HHIHEHHEIX M yvae0HBIX CHTYallMAX, Tpedy X
ANA peliieHns QH3HYeCKIX IHAHMI;

OPHEHTHPOBATECA B PAIMYHBIX  [OAXO[AX TNPHHATHA  pelueHuH
(MHIMBHIYaNEHOS, NPHHATHE pelCHHA B Tpynne, NpHHATHE permensHt
TPYIIoi);

CaMOCTONTRIEHO COCTABIATE AITOPHTM PENIEHH (PH3IHUECKOI 3a0a9H 1iTH
[IaHa HCCASNOBAHWA ¢ yu8TOM MMEMOIIHXCH PeCYpeoB H cODCTBEHHEIX
BOIMOAHOCTEH, ApryMeHTHPOBATE [Pe/IaraeMble BAPHAHTL PELICHHIT:
fenath BBIOOp u Gpath OTBETCTBEHHOCTS 3a pelleHHe,

CamoKoHTPO/IB, IMOUHONATLHBIH HETE/LIeRT:

AHBATL ANEKBATHYIO OLEHKY CHTYAIHH M IPENIATATE [UIaH of HIMEHEHHT;
ODBACHATE  NPHYHHBl  NOCTHHEHHA (HEAOCTHMEHHA)  pesyIETATOR
ASATRNLHOCTH, NaBATh OUEHKY NPHOOPeTEHHOMY ONEITY:

BHOCHTE KODDEKTHBEl B NEATENBHOCTE (B TOM 4HCHE B XOO BHINTOTHEHHS
(PH3HUECKOTD  HMCCTeNOBAHMA  WAM IPOCKTA) HA OCHOBE HOBBIX
0DCTOATENLCTE, HIMEHMBIINXCH CHTYALHI, YCTAHOBAEHHEIX OIIHOOK,
BOZHHKIUWX TPYIHOCTEHH;

OHEHHBATE COOTBETCTBHE PE3YNLTATA HENH H YCIOBHIM,

21



CTABHTL CebA Ha MEeCTO OpYTroro 4enosexa B XOO€ CNOpa HAH JIMCKYCCHM
Hé HAYHIYIO TeMY, TOHHMATh MOTHBEL, HAMEPEHHS H JIOTHKY APYTOro;
NPU3HABATE CEOE NPABO HA OWHOKY IPH PEleHHH (HIHIECKHX ATaY WK
B YTBEPHICHHAX HA HaY'THBIC TeMbl H TAKOE JKe [PaBo Apyroro.

HNPEIMETHBIE PE3Y.ILTATEI

K konuy obyuennd B 7 knacee npegMeriie Pe3ynsTaThl Ha 0a30BOM YpOBHE
AOIGKHEL OTPANKATE CHOPMHPOBAHHOCTE ¥ O6YHAONIXCE YMEHHTIL:

MCTONE30BATE  OOHATHA:  (U3MYECKME M XHMHYECKHE  SBISHHS,
Habmo/IeHHe, 3KCHEPHMEHT, MOOENs, THOOTe3d, eOHHHIBL PHIMYSCKHX
BUIIHYHH, aTOM, MONCKYNA, arperaTHele COCTOSHHS BellecTHA (TRépHoe,
AHIOKOE, rajoo0paizHoe), MexaHHYeCKoe ABHIKEHHE (paBHOMEpHOE,
HEPaBHOMEpHOE, UPAMONIMHEHHOE), TPAGKIODHE, paBHoAeHcTBYIOmAs
cuna,  jedopmanus  (yopyras, UIACTHYECKAd),  HEBECOMOCTE,
cOODILAIOIIHECH COCYIBL;

Pa3THAATE ABICHHA (nuddysns, Temnoboe IEMMKeHHe HACTHI[ BeIlecTHa,
PABHOMEDHOR  NMBIMCHHE, HEPABHOMEPHOE  JBHXEHWE, HHEpIHS,
BIAHMOJICHCTRBHE Tell, PABHOBECHE TBEPARIX TN ¢ 3aKPEIUIEHHOH OCHIO
BpallleHHA, [Mepena4a AaBieHHS TBEPAEIMM  TelaMM, KHAKOCTIMH H
Ta3aMH, ETMOC(IepHOS [aBNeHHe, [I4BaHHe  Tem, NpeBpaneHug
MEXBHHYCCKOH IHEPIMM) 10 ONMMCAHHID MX XAPAKTePHEIX CBOMCTE W Ha
OCHOBE ONEITOE, JIEMOHCTPHPYIOMIHX JalHOe (IM3HYECKDe SRITCHHE,
PRCMOSHABATE TPOABISHHE HIYYEHHBIX (HIHYECKHX ABjeHHH B
OKPYAAIOIMEM MHpE, B TOM 4YHCNE (DHIHYECKHE SBIEHH] B NPHPOJE:
NpHMEPE] JBHKEHHA ¢ PasiIH4YHBIMH CKOPOCTAMH B #HBOH H HEWHBON
MpHpone, gelicrsame CHIB TPeHHA B OpHpoje H TCXHHKE, BIAHIHHE
ATMOCQEPHOTO NABNCHAT HA HHEOH OPTAHAZM, MIABAHHE peID, peiMarH B
TENE HenoBeKd, IIPH ITOM NEepeBOIHTE NPAKTHYeCKYIO 3ajady B y4eBHYIo,
BLIOENATE CYMECTEEHHLE CEOHCTEA (MpHIAaKH) dH3HYeCKIX ABTeHH
OMHUCHIBATE H3YHEHHEIE CHOHCTEA TN H (U3HYECKHE ABJICHHA, HCTIONE3YS
usmEecKine BemHWMHLI (Macca, OOBEM, IIOTHOCTE HEIIECTBA, BpPeMH,
yTh, CKOPOCTE, CPeIHAL CKOPOCTE, CHAA YIIPYTOCTH, CHIA TAKECTH, BEC
Tena, cHAA TpeHHA, [JapneHHe (TREpmOTO  Tesa, EMAKOCTH, rasa),
BRITANKHBAIOMAL CH4, MeXaHH4eckas palora, MOLIHOCTE, IUTEYNO GCHITE,
MOMEHT CHALL, KoOQMpUIMEHT nNofAe3HOTO [elcTEHA MEXAHHIMOBR,
KHHCTHUCCKAA H NOTEHLHANBHAA SHEPIHs), NMPH OIMCAHHH NpPABHILHO
TPAKTOBATE  (PMIMYECKMA  CMBICH  MCOOIBIYEMEIX BEIMYHH, WX
0DO3HAYEHH H eIHHHIM (DHIHUCCKHX BEIUUMH, HAXOIHTH dopaty s,

22



CHAIRIBAIOIINE MAHHYIO0 QHINISCKYI0 BEITHUMEY © OPYTHMH BelHIHHAMA,
CTPOMTE TPAMHEN H3YYEHHBIX 3ARHCHMOCTEH (JM3IHHECKHX BEITHYMH;
XAPAKTEPHIOBATE CHOHCTBA Tell, (JM3MYECKHE HBASHME M IPOLSCCHL,
HCTIQIBIYA [IPABAITA CHOMEHHA CHT (BI0IL 0nHOH npaMoit), saxon [via,
3akoH [lackand, 3aK0H ApxHMENa, NPaBWI0 paBHOBeCHS peruara (Groxa)l,
“30J10TOC  NPABHIIO® MEXAHHKH, 38KOH COXpaHeHHS MeXaHHdeckoi
JHEPIHH, MNpH 5TOM [3BATh CHOBECHYHD (JOPMYIHPOBKY 34K0HA H
3AMHCEIBATE €10 MATEMATHYECKOE BEIPAMEHHE;

ODBACHATE (PU3IMHECKHE ARNEHNA, NPOLUSCCH B CROHCTEA TEl, B TOM YHCIe
H B KOHTEKCTE CHTYAIMH NPaKTHKO-OPHEHTHPOBAHHOIO XapakTepa:
BRERIATE NPHITHHAC--CIIEICTBEHHEIC CBA3H, CTPOHTE oObacHeHHe H3 |2
MOTHYECKHX IMAroe ¢ onopol Ha 1-2 wsydMeHHsX ceoiicTEa dM3Hueckmx
ABJICHI, QUINYECKIK 33K0HA HITH 3aK0HOMEPHOCTH,

pemartk pacdérdsie 3anadd B 1-2 neHCTBHA, HCNONE3YS 34KOHH M
(POPMYIIEI, CBASBIBAIOMIME (HMIHHECKHE BElHYMHLL HA OCHOBE aHaIM3a
YCIIOBHSA 3a/[a4H 3aMHMCEIBATE KPATKOS YCIOBHE, MONCTABIATE QHIHYECKHE
BEIHYHHLL B QOPMYIEl H IPOBOAHTE Pactérhl, HAXOIHTE CTIpaso4lLIe
JaHHEIE, HeOOXOAHMEIE ONA PEeIleHHs 3a/1a4, OLeHHBATE PEANTHCTHIHOCTE
MOJTYUEHHOH (HHIHTECKON BeIHHHEL

PAcOO3HABATE NpOGNeMEl, KOTOPEIE MOMHO PELIHTE NpH  MOMOIIN
(PHINUECKHX METOJOB, B ONHCAHHH HCCASAOBAHNA BLIEIATE IPOBEPAEMOe
NpEqUONOMeHHe  (THOOTE3Y), PasiHYats ®  HHTEPIPEeTHPOBATE
MONYYeHHBIH PE3YNBTAT, HAXOOWTh OMMOKH B XO4e ONHTA, JeTaTh
BEIBOJIEL [10 €10 Pe3yIbTaTaM;

MPOBOMHTE ONBITEL N0 HabmomeHHEI0  (GHIMYecKMX ABICHHN  WiN
(hHIAYECKAX CEOHCTB TeN: hopMyIHPOBATE POBEPASMEIE
NpeanonekeHns, coOHPaTh YCTAHOBKY H3 [peiiokeHHOro o6opy 1oBaHa,
JANHCRIBATE X0 ONEITA H QOPMYIHPOBATE BRIBOEL

BLINOMHATE OPAMEIE WIMEPEHHS DAcCTOAHHY, BPEMEHH, Macchl Tena,
00BEMA, CHIBI M TEMIEPATYPE € HCHOJBIOBAHHEM AHANOIOBHIX H
UHppoBeX  OpHOOPOB, SANMCHBATE DOKASAHHS npuGOpoOB © YuBTOM
3aNaHHOH a0CcoMOTHOH NOTPEIHOCTH H3MepeHHii;

NPOBOIHTE HCCASNOBAHHE 3aBUCHMOCTH OJHON (M3HYeckoll BeTHYHHE! OT
APYTOH € HCNONB30BAHHEM NPAMBEIN HIMEpPeHHH (3ABHCHMOCTH IIVTH
pPaBHOMEPHO IBHMKYINETOCH TeNa OT BPEMEHH IBHMKCHMA Tela, CHIBL
TPEHIA CKONBKEHH OT Beca Tena, KavecTea o0paboTKK noeepxHOoCcTel TE
H HE3ABHCHMOCTH CH/IBI TPEHHA OT TUIOMIANIH CONPHKOCHOBEHHA Tej, CHIIE]
YOPYTOCTH OT VANHHECHMS [IPYIKMHBL, BRITAIKHEBAKONIEH cHIEl OoT 00BéMa
NOrpyAEHHOH 4acTH Tena | OT IUIOTHOCTH JKHIKOCTH, €8 He3aBHCHMOCTH
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OT NAOTHOCTH Tend, oT IyGHHEL, Ha KOTOPYIO NOTPY#EHo Teno, YelosHi
TI4BAHAA Ted, YCIOBHH paBHOBECHS PEIMara W DA0KOR), yYacTsOBaTh B
[HIAHMPOBAHKH  yuelHOro mccileqoBaHms, colpars ycramosky w
BRITOAHATE HM3IMEPEHHA, Cenys MPENNOMEHHOMY NNaHy, QHKCHPOBATE
PESYILTATE NOMYMEHHOH 3aPHCHMOCTH (H3MIECKHX Be M B BHIE
OpemnokenHsy Tabuun ® rpadmkos, nemars BEIBOZEl 110 PE3yIRTATAM
HCCIEnoBaHHA;

HPOBOINTL KOCBEHHBIE HIMEDEHMA (IHaHIeCcKHy BEIHYHH (IUIOTHOCTE
BEINECTEA OKHAKOCTH M TBEPIOTO Tema, cHua TPEHHA CKOJBIKEHHH,
A4BICHHE  BO3OYXA,  BRITANKHBAIOMAN CHIta,  geficreyiomas  Ha
NOPYHEHHOE B HHIKOCTE Telo, KO3((HIHERT nonesHoro jaeiicTeis
TPOCTRIX  MEXEHWIMOE), CHeiys upemlowenHod HHCTPYKLUMH: [pH
BEITOMHEHWH H3MEpeHHi colupars IKCTICPHMCHTANEHYIO YCTAHOBKY H
BRIHCIATE SHAYEHHE HCKOMOH BEIHIHHRL

codIionaTh NPABHITA TEXHUKH Ge30M8cHOCTH npH pabote ¢ mabopaTopHey
obopynoBanHen;

YRAIBIBATE NPHHLMOE MeHCTEMA OpHOODOE M TeXMmueckin YCTpoHCTR:
BECEL, TEPMOMETP, JHHAMOMEIp, coolNarompeca cocynsl, Bapomerp,
PhINAT, NOIBMKHLIH H HEMOOBAMHEL B0k, HAKTOHIAA TIOCKOCTE!
XAPAKTEPHIOBATE NPHHUMOBL  JeHCTEUS HIY4EeHHLIX npHbOopoB
TEXHHYUECKHX YCTpOHCTE © omopoll Ha MX oNMcaHms (B TOM =ZmHCHE:
NOAMHTHAKE,  YCTPOHOTBO  BOSOIpPOBOIE, THOPARTHYeCKHE  npece,
MaHOMETP, BRICOTOMED, MopiiHeBoil Hacoe, apeoMeTp), HCIONB3YA IHAHKMA
O CBOMCTBAX DMIMYECKHX IBNEHMH H HeoOXOUMUMELE (DHIHYCCKHE 2AKOHE]
H 38KOHOMEPHOCTH;

NPHEQOHTE  OpHMepH  (Haxoiuts  wrdopmamme o npEMepax )
MPaKTHHECKOr0 HCMONBI0BAHUA GHIMNECKHX 3Hanmi B MoBCEAHeBHON
HAINH 1018 obecnedenus GelonacocTH mpm obpamenns ¢ npuBopaMu u
TEXHHYECKHMH yoTpolicTBaMy, COXPAHECHHA 3/10POBLA M cobmojeHHs
HOPM IKOJIOrHYECKOrD MOBEIeHH B OEpYIKaomel cpeae;

OCYMICCTRILATE  OTBOP MCTOYMHHKOR HHpOpMADAM B Huteprere ®
COOTBETCTRHE C 34[AHHEIM MOMCKOBEIM JAMPOCOM, HA OCHOBE HMERIIHXCH
3HAHHH W nyTéM  CcpaBHCHHS PAITHYHBIX  HCTOYHHKOB  BEIIEIATEH
HHIOPMAITHIO, KOTOpPAR SBIReTCH MPOTHEOPEYHBOH MW MOMeT OBITH
HE/I0CTOBEPHO;

HCIONL30BATE IIPH BEIMONHEHHH yaeOHux 3a i HAYHHO--[IOMYIAPHYIO
THTEpATYPY  (HIMYECKOrD  CojepHaAHNS, CHPABOYHEIE  MaTepHANLL,
PECYpCH ceTi HHATepuer, siagets npEMamy KOHCIEKTHPOBAHHA TeKCTa,
npeobpasopasns HEDOpPMAIHE W3 oIHOMH FHAKOBOH CHCTEMBI B ADYTVIO;
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* COSIABATE CODCTEEHHEIE KPATKHC IHCEMEHHEIE H YCTHHIE COOBMICHWS Ha
OCHOBE -3 MCTOYHHKOE MHbOpMai (pusEdecKoro comepKalna, B ToM
qHeae nyOnHYHO JeNath KpaTKHE COOBIIEHMS o PesyabTaTax MPOESKTOR
HIW  yqeDHBIX HCCHeTOBAMHIE, npH 5ToM IPpaMOTHO  HCIOAL3IOBATE
MSYHEHHRIR TOHATHHHBIH  ammapat  kypea  dhmamg, CONPOBOMIATE
BRICTYILICHHE Npe3eHTalHe;

* OpH BLNONHEHHE Y4eOHBIX OpOSKTON H HeCAEXOBamHmi pacnpeie/saTs
obf3aHHOCTH B IPYIIE B COOTBCTCTBHH C [OCTARTEHHLIMH 331A9aAMH,
CACOHTE 33 BRIOOMHEHHEM [faHa JeHCTEHH, ANeKBATHO OUEHHBATE
COOCTBEHHBIH  BKARN B JesTeNBHOCTH TPYNOBL,  BEICTPAHBATE
ROMMYHHKATHEHOE BIAHMOIEHCTHHE, YHHTHIBAS MHEHHE OKPYRAKIIHX.

K xoruy ofyuenss B 8 kaacee npegmerinie PeaynbTaTE HA DA30BOM YpoRHE

AQTAHE! OTPAHKATH CHOPMUPOBAHHOCTE ¥ OBYHAIOIIHXCH YMeHHH:

* HCNOMBIOBATE IOHATHA: MACCA H PaIMEPRl MONSKYI, TEMIOBOS IRHECHHES
ATOMOB H MOTCKY, arperaTHEE COCTOAHNRS BEIIECTRA, KPHCTATIHICCKNEE |
aMOpQHBIC Tend, HACHINEHHBIH M HEHACHICHHEL map, RIAHHOCTE
BO3NYX4A, TEMIEPATYPa, BHYTPCHMAR JHEPTHA, TEILIOROH IBHTATEND,
SNEeMeNTAPHLI JNeKTPHYecKuil 3apa], 3NeKTpHYecKoe Noe, MPOBOTHHEH
H IHANCKTPAKH, NOCTORHHBIA 21eKTPHYECKHH TOK, MaIHHTHOE Hoe;

* PaIIHYATE ARICHHA (TENNOBOC PACIIHPEHHE W CIKaTHE, TeNmnonepena4a,
TEILIOROE paBHOBECHE, CMATHBAHUE, KAIMILIAPHEIE SBICHWS, HCIapenne,
ROHACHCALINA, TUIABICHHE, KPHCTANMHIALHA (oTEEpieBanme), KHITeHHe,
Telonepetaya  (TenNonpoROIHOCTE, KOHBEKITHA, H3NTYYEHHE ),
MICKTPHIAMI Tell, BIAHMOISHCTRHE 3apaion, JelicTBHA aneKTpHYeckoro
TOKE, KOPOTKOE 3AMLINAHHE, BIaHMO/EiICTBHE MATHHTOR, DeficTBue
MATHHTHOIC TOMA Ha MPOBOJHHE © TOKOM, 3feKTPOMAIHHTHAS HHTYKIIHA)
HE  OOHCAHHI0 HX XapakTePHRIX CBOMCTE W Ha OCHOBE OIRITOR,
ASMOHCTPHPYIOIHX JaHHOE (PHIMMECKoe ARIeHHe;

* PACNOGHABATE TPOABISHHE HIYVHEHHRX  (HIHYECKHX ABNeHHN B
OREpY#alomeM MHpe, B TOM 4YHCe (H3HYeCKHe HAWICHHS B MPpHPOE:
NOBEPXHOCTHOS HATHKEHHC H KalNWAIADHBIE NBICHHR B npHpoaIe,
KPHCTAAEL B npupone, wamydenne ColHoa, saMepiaHye BoaoéMos,
MOpCcKHE DpHasl, o0pasopanie POCEL, TYMaHA, HHEH, CHETra, YeKThHICCKHE
HBICHHA B aTMOC(iepe, 3MCKTPHYECTRO HHBRIX OpTaHH3MOB, MArHHTHOS
mone 3eMuH, apeif NONOCOB, pomh MArUMTHOTO oA Ui WH3IHH Ha
Jemne, NOIMpHOE CHANME, TPH 3TOM HNEPEBOIHTE NPaKTHYECKYIO 3a/laqyy B
yueOHYI0, BHIOENATH CYUICCTBEHHEIC CBOMCTRA (npH3nakn) dusuyecknx
SABICHHI;
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* OIMCHIBATH H3YYCHHbLIE CBOMCTBA TeN M DH3NYECKHE SR/IeHHs, MCIIONB3YA
(pU3HHeCKHEe BEMHYHHLL (TeMnepaTypa, BHYTPEHHAA JHEPIHA, KOTHYECTBO
TEMIOTRL,  YCAbHAS TeMNOEMKOCTE BEIIECTBA, YIOSNRHaH TemloTa
IUIABICHHA, yheldbHas TeIuoTa napoodpasoBaHus, YIENEHAS TemmoTa
CropaHis  TOINMHEE, KOMPPHIHEHT MONeIHOro NeficTBHA  TeloBoi
MAIIHIEL, OTHOCHTENBHAS BIAKHOCTE BOIAYKA, SHEKTPHHECKHH 3aps,
CHIIa TOKZ, JNMEKTPHYECKOS HANPSKEHME, CONPOTHBIEHHE NPOBO/HMKA,
YACIEHOS  CONPOTHBIEHWE — BelllecTa, paboTa ®W  MOMIHOCTE
JCKTPHIECKOTO  TOKE), 0OPH  OMOMCAHHH  NPAaBHIBHO TPAKTOBATE
HIMTCCKHH CMBICT HCTIONE3YEMBIX BEMWYHH, 0DO3HAYCHHA W €M HHIIEL
(DH3HYECKAX BENHYHH, HAXODHTE (QOPMYIILI, CBASBIBAIOIITHE JIAHHVIO
(buzudeckyio BenMYMHY © ApYrEHMEH BEMHIHHAMH, CTPOMTE Tpaduin
HIYUCHHBIX 3aBHCHMOCTEH (hMIHYECKHX BEITHYHH;

* XApaKTCPH30BATE CBOHCTBA Tel, (QHIHYeckHe ABRIeHHA H NpoLeccHl,
HCIIOAESYA OCHOBHEIC TONOKEHHA MONCKYNAPHO--KHHETHUECKOH TeopHR
CTPOCHHA BRILSCTEY, NPHHIMO CYNepnosHiHy noneli (Ha xadecTremHOM
YPOEHE), 3AKOH COXPAHEHHA Yapana, sakon OMa s YHACTKA LemH, 3aKoH
Howoyna—Jlenua, zakon  coxpaHeHus JHCPrHH, 0pH  3TOM  J|4BaTh
CINOBECHY1I0 (DOPMYJIMDOBKY 38KOHA M 33IIMCHIBATE €0 MATCMATHUECKOE
BRIpAKEHHE;

« ODBACHATH (U3MYecKHE NPOLECCH H CBOMCTBA Tell, B TOM WHCIE H B
KOHTEKCTE CHTYAlHl NPaKTHKO-0PHEHTHPOBAHHONO XapaKTepa: BEIEIHTH
NPHYHHHEO-CNENCTBEHHEIE CBA3H, CTPONTE o0nIcHen e u3 1—2 JorHueckux
MAroE ¢ Onopod Ha 1-2 HIYYeHHRIX cBOiicTBa (MIHYECKHX ARNeHHI,
(HIMHECKHX 3aKOHOB HITH 3aKOHOMEPHOCTEI:

* Pellrh pacqETHele 3aiadu B 2-3 fnelicTBHA, MCTONBG3IYA 3AKOHL ™
(pOpMYIEL, CRE3RIBAICNIME (MIHMECKHE BEIHMHIL: HA OCHOBE AHATHIE
YCIOBHA 380a9H S34NUCBIBATE KPATKOE YCIOBHE, BEIAEIATE HEOOCTATOK
ARHHBIX JIA  pemieHHs  sagadd, BeOHpath sakomsl ®  Gopmyis,
HeODXOMHMEle 1A ef pemieHHA, NPOBOIWTE PACYETEL W CPaBHHBATh
MOIYHEHHOE 3HAMEHHE (PHIMMECKOH BETHYHHE! C HIBECTHEIMH JIAHHEIMI;

* PaclosHABATE NpOONEMEl, KOTOPBIE MOMWHO PeIIHTE OpH [OMONIH
(PHIHTECKIX METOIOB, HCHONBIYH ONHCAHHE HCCHEAOBANMA, BBLICITATE
NpoBEpaeMOe  [PeNNO/OMENHs, OUEHHBATE NPABMNEHOCTE  MOPAIKA
NPOBE/IEHAA HCCEN0BaHHA, IBIATE BRIBORL

* MNPOBOAHTE OOBITH 10 HabDmoOZenmo QHIMYecKHX AENEHME  WIH
{(pH3IeCKiX CBOHCTS Tel (KaMMIAPHEE ARICHAR, 3aBHCHMOCTD 1aBIEHMH
BO3AYXA OT ero obkéMa, TEMIePATYPE], CKOPOCTH NMPOLecca OCTEIBARNS M
HArpeBaHHd TIpH H3INY4YeHHH OT UBeTa Wimydaromieit (moraommioimed)
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NOBEPXHOCTH, CKOPOCTE HCIAPEHHA BOJLI OT TEMNEPATYPHl KHIKOCTH H
owany  e€  MOBCPXHOCTH, 3ASKTPHIAUMA Ten W E3aHMOIelcTBHE
MIEKTPHYECKHX  32pHJ0B, B3aHMONCHCTBHE MOCTOSHHEIX MAIHHTOB,
BH3YAIM3alHA MAarHHTHRIX NONEH MDOCTOAHHBIX MATHHTOR, AeHCTBAN
MATHHTHOTO [OJIA HA MPOBOOHHE © TOKOM, CBOHCTBA 3NICKTPOMATHHTA,
CBOHCTBA  JIEKTPOABHTATENA TOCTONHHOTO  TOKA)  (OpMYIHPOBATE
npoBepdemMble IpeanoIokeHid, cODHPaTh YCTAHOBKY H3 NIPeaoKeHHONo
0BOPYI0BAHNA, ONHCHIBATE X0 OlBITA B HOPMYIHPOEATH BHBOIEL
ERIMOIHATE  OPAMBIE  HIMEDEHHS  TEMICPaTypel, OTHOCHTENEHOH
BIAHHOCTH BO3JYXA, CHIEl TOKA, HANPAMEHHS C HCIOILIOBAHHEM
AHATIOTOBRIX MPHOOPOB H AATYMKOB (DMIMHECKHX BEIHYHH, CpaBHHBATh
Pe3yILTATH H3MEpeHHH ¢ y4éToM 3a1aHAol abcomoTHOl norpenHocTH;
NPOBOJHTE HCCeIOBAHME 3ABHCHMOCTH OOHOH (H3HYCCKOl BETHIHHEL OT
APYroH ¢ HCHONLIOBAHMEM [NPAMEIN  M3MEpeHHH  (3aBHCHMOCTE
CONPOTHBIEHHA [POBOJHHKA OT €ro JUIHHEL, IDIOWANH TIONEepeqHoro
CeYEeHHA H YIeNsEHOIo CONPOTHRIEHHS BEIECTEA NPOBOIHAES, CHIEI TOKE,
HAYWEre 4epes NPOBOJHHE, OT HANPAMKEHWS HA [POBOJHHKE,
HCCNENOBAHHE MNOCISI0BATENBHOID H  [I@PAIENbHOTO  COSIHHEHMH
NPOBGJHAKOB): MIAHHPOBATE HCCIENOBaHHe, CODMpAThL YCTAHOBKY H
BRIIOUIHATE W3IMEPEHHH, Cleiyd MNpelImKeHHOMY NnaHy, (HKCHPOBATE
Pe3yNLTATEL MOMYYSHHOH 2aBHCHMOCTH B BHIe Tabimui W rpadmkos,
NenaTh BEIBOJEL [T0 Pe3YILTATAM HCCASI0BaHNH;

NPOBOJMTE KOCBEHHBIE HIMEpPeHHs (HINYecKHX BelHuMH (yjeihHas
TeNNoEMKOCTE  BElIecTBA, CONPOTHBICHHE [POBOIHMKA, paboTa #H
MOMIHOCTL JNeKTPHYECKOr0 TOK&): NIaHHPOBATH HMEMEpeHHA, cobHpats
IKCNEPHMEHTAIBHYIO YCTAHOBKY, CIe/yd NpeloMeHHoH HHCTPYKIHH, H
BEITHC/IATE 3HAYCHHE BElMYHHEL

cofmoaaTk MpaBMIla TEXHHKH Ge3onacHocTl npy paboTe ¢ nabopaTopHemM
0DopYI0BaHHEM,

XAPAKTCPH3IOBATE OPHHLMNBL  JeHicTeMs  M3yueHHRIX npubGopoR W
TEXHHMECKHX YCTPOHCTE © omopoli Ha WX onMcanda (B ToM 4HCIE:
CHCTEMA OTOIUIEHMA JOMOB, THIFpOMETp, Naposas TypOHHA, aMIepMerp,
BOJITMETP, CHETYHME 3ICKTPHYECKDH DHEPrHH, 3MEKTPOOCEETHTENLHEIE
NpHBOpPEL, HATPERATENLHER WIEKTPOIPHEOPE! (IIPHMEpPEL), MeKTPHYECKHE
NpeloXpaHHTeNH, JTEKTPOMAIHHT, 3MeKTPO/BHIaTelb NOCTOAHHOTD ToKA),
HCHOJIL3YH 3HAHHA O CBOHCTBAX (H3IMYeCKHX SBneHHH H HeolXomHMble
(HIHIECKHE 3aK0OHOMEPHOCTH;

PACIIOZHABATE INPOCTHIE TEXHHYECKHE YCTpoiicrea M HIMEpPHTENLHEIE
NpUbOpPE Mo cxeMaM M CXEMATHYHLIM DHCYHEKaM  (KEIKOCTHEIH
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TEPMOMETD, TepMoc, NCHXPOMETDP, THIPOMETP, OBHTETENL BHYTPEHHETO
CropaHHd, MEKTPOCKON, PEeOcTar), COCTABIATE CXEME INEKTPHYECKHX
Henei ¢ nocneloBaTeNbHbIM | NAPANIEIEHEM COSTHHCHHEM 3EMEHTOB,
pasEias YCIoBHbIE 0003HAYCHUA IEMEHTOR 3MeKTpPHIeckHy. Leneii:
NPHBOIHTE  OPHMEPEl  (HaxOAWTE uHDOpMAIHID o IpHMEpaX)
NPaKTHHECKOr0 HCIONB30BAHHA (pU3HHecKHK 3HaHHN B MoBCeNHERHOH
HHIHE 08 obecnenenma DezomacuocTd npy ofpamenuy ¢ NpHOOpaMe |
TEXHUYSCKHMH YCTPOHCTEAMM, COXPAHEHHA 3N0DOBEA H CcoGIIONeHAS
HOPM 3KOIOTHYECKOTO NOBEIEHHS B OKPYIKAKOIIEH cpefe;

OCYIECTBIATE  [OHCK  HHOODMAIMH  QMIMYECKOrs  COTEQWEHHA B
Hureprete, Ha ocHOBe WMeOIMXcH 3HAHHA o OyTEM CcpaBHEHHS
ACTIONHHTENBHBIX  HCTOYHHKOB  BRIIGNSTH  HH(OPMAIIHIO, KoTOpad
ABIAETCA NPOTHBOPEYHBOH MM MOMKeT OBTEH HelocTOBEpHO;
HEMOIL30BATE PH BRINOIHEHHH YueOHEIX 381aHHi Hay HO—IOTYpHYIO
IHTEPATYPY  (MIHHECKOTD  CONEPMAHMN, CUPAROYHEIE METEPHAIIEL
pecypcel cetn MaTepHer, Baagets npuéMamu KOHCIIEKTHPOBAHAA TEKCTA,
npeodpasoBani HEGOPMAIHKH 13 OIHOH 3HAKOBOH CHCTEME! B APYIYIO;
CO3NABATE CODCTECHHEIE MHCEMEHHBIE M KPATKME YCTHEIE cOODIMEHHA,
ofofiias MHOOPMAIMIO H3 HECKONBKHX HCTOMHHKOB (pHIHYECKOTD
COTSPEAHMA, B TOM 4HCHe NYONMYHO NpPeiCcTABNATE pPeIyILTATH
MPOEKTHOH HIIM MCCMeNOBATELCKOH ACATeNEHOCTH, IPH 3TOM IPAMOTHO
HENONB3OBATE  H3YYEHHEIH DOHATHAHEI annapar wypea  dHzHEm,
CONPOBOMKIATE BRICTYIUICHHE MPE3eHTAIHEI;

OpH  BLIIOMHEHHM Y4eOHEIX NPOSKTOE H MCCHENOBAHRH (H3MMeckmy
NPOOECCOB PAacOpeleniTs 0DA3aHHOCTH B TPVINE B COOTBETCTBHH C
NOCTABNEHHEIMH 33/la4aMHe, Cle/IHTh 34 BEINMIHEHHEM UIaHa TeHCTEHE 1
KOPpPCKTHPOBATE ero, aaeKBATHO OUEHHEATH coOCTBeHHENH BrRaan B
AEHTEITEHOCTE MPYNIIEL, BEICTPEHBATE KOMMYHHKATHEHOE RiauMomekcTene,
NPOABLAA MOTOBHOCTh PA3PEIIATE KOH(IHKTEL

K xoniy obyuesus B 9 kaacee npeMeTHsIE pesyIBTATE HA GazoB0M YpOBHE
AMDEHEL OTPEKATE CROPMAPORANHOCTE ¥ O0YHAIMIHYCH YMEHHI:

HCIOMB30BATE  NOHATHA  CHCTeMa oTcuéTa, MaTepHANLHAS TOYKA,
TPAEKTOPHs, OTHOCHTENLHOCTh MEXAHHYCCKOTO IBHMCHHS, nedopMaims
(ympyras, niacTHHeCKas), TpPeHHe, UeHTPUCTPEMHTENLHOE YCKOpeHne,
HEBECOMOCTE M [EPErpyskH, LEHTP TAMECTH, alcomoTHO TeépIoe Teno,
UEHTP TAHECTH TREPIOTD TENa, PABHOBECHE, MeXaHHYECKHe Komebanmug n
BOMHEL, 3BYK, WHQPAssyK H YIBTPAIBYE, SNEKTPOMATHHTHEIE BOMHEL
lIKaIa 3ICKTPOMArHATHBX BONH, CBET, GM30pYKOCTh H JATBHOIOPKOCTE,
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CNEKTPEl HCITYCKANKA B NOTNONIEHMA, anbga-, Deta- H raMma-Halyyenus,
H3OTOMNEL, ATEPHAS SHEPreTHKA;

PaMIHYETE ABMEHEA (PAEBHOMEDHOE M HEPABHOMEPHOE NpPAMOTHHEHHOE
ABHIKCHHE, PABHOYCKOPCHHOE TNpAMONHHeHHOE IRMKeHWe, ceoDOIHOe
NaJeHHE Tell, pABHOMEPHOE NBHKEHHE 110 OKPYAHOCTH, BIAHMOAeHCTEHE
Tell, peaKTHRIOS IBHMEHHE, KOedarTenbHOe [BHMEHHE (3aTyXAIONHe M
BEIHY W IESHHEIE KONeOaHHT), Pe3oHAHC, BOIHOBOE IBHMEHME, OTPLHEHHE
3BYKA, TPAMONHHCHHOE PACOPOCTPaHEeHHe, OTPaXeHHE H OpenoMIeHHe
CBETA, MOMHOE BHYTPEHHEE OTPAXEHHe CBeTa, pasjiomenne Oenoro ceera B
CIOCKTP W CHOMEHHE CIOSKTPAIBHBEIX LBETOB, [OHCOEPCHA CRETA,
CCTECTESHHAA PalHOAKTHBHOCTE, BOIHHKHOBEHHE MHHEHTATOr0 coexTpa
HAMYHEHHA ) 10 OMHCAHMID WX XAPAKTEPHBIX CROMCTE M HA OCHOBE OITLITOR,
JEMOHCTPHPYIOIIHX JaHHOe DHIHYECKOE ARICHHE,

pacmosHaBaTh MPOABRNEHHE HIVHEHHRIX  (HAWYeCKHX #BIcHHH &
ORPYIAIOMEM MHpe (B TOM 4mcne QH3MYeCKMe ABICHHA B NpHpoIe:
NPHIHBB! H OT/IHBGL, ABMAeHHE IUaneT ConHedHOH CHCTeMB, peaKTHEHOE
ABHXEHHE JHBEIX OpPraHHIMOB, BOCNPUATHE 3BYKOB HHBOTHLIMH,
IEMIETPACEHHE, CeHCMHYECKHE BOAHBIL, UYHAMH, 3X0, LBETA Tel,
ONTHYECKHE ARNEHHA B npHpole, DHonorudeckoe OeHCTEME BHAMMOTO,
YNETPAMONETOBOTO M PEHTTEHOBCKOTO  MSNYHeMHi, eCTecTReHHEI
pATHOBKTHEHEHA (OB, KOCMHYECKHE TyHH, PATHOAKTHEHOE M3TYHeHHE
NPHPOAHED MHHEPATIOR, JIEHCTBHE pagHOAKTHBHBIX M3MYH9eHHH Ha
OpTaHHIM HeloBEKa), NPH ITOM NEPeRoIUTh UPAKTHYECKYHD 34lauy B
yHeOHYW, BHIENATE cyIECTHEeHHBE CBOHCTEA (NpH3HaKH) DHIHMecKHX
ARIEHHI,

ONHCHIBATE H3YHEHHBIE CROMCTBA Ten H QUIMYECKHE ABASHHA, HONOIE3YA
(H3HYeCKHe BEIHYHHEL (CPefHAd W MIHOBEHHAA CKOpOCThL Tela OpH
HEPABHOMEPHOM JIBH/KEHHH, YCKOPEHHE, [IepeMelleHHe, MyTh, YIIOBAH
CKOPOCTH, CHNIA TPEHHS, CHIlA YNPYTOCTH, CHIA THKECTH, YCKOpEeHHE
CBODOJHOND MAJEeHHst, BEC TeNd, HMOYILC Tejd, HMIYABE CHIEL,
MexXaHuuyeckas paboTa H MOIIHOCTE, TNOTEHUMATEHAS SHEPrHs Tena,
NOAHATOrC HAl MOBEPXHOCTRIO 3SMITH, MOTEHIHANEHAN IHEPrHA CHATOH
NpYy#®HHBI, KHUHETHYECKAS 3SHEPIHA, [0HAA MEXAHHHYECKAs JHEprys,
[epHOI M 9acToTa KoneOaHui, IIHHA BOMHEL, TPOMKOCTE 3BYKA H BEICOTA
TOHA, CKOPOCTh CBETA, NOKA3ZATENb NPENOMISHHS CPEIkl), IPH ONHCAHHH
NPaBHILHD TPaKTOBATL (PHIHYCCKWH CMBICK HCIONBEIYEMEBIX BEITHYMH,
of03NAYEHHA M eOMHHUE (HIMYSCKHK BEIHYHH, HAXOIUTE (OPMYIHL,
CEA3BIBAICLIHG JAHUYK (HIMHECKYI0 BEIHYMHY ¢ APYTHMH BelHIHHAMH,
CTPOHTE TPAadHKH HIVIEHHEIX 3ABHCHMOCTS DHIHUSCKHX BT
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XHPAKTEPHIORATL CBOHCTBA TeN, (UIHYECKME ABICHHN § NPOLEceh,
HCIDAL3YA 3aKOH COXPAHEHHA SHEPrHH, 3aK0H BCEMHPHOIO TATOTEHMNA,
MPUHLHI  CYNEPHOIHLKA CHI, NPHHIMI OTHOCHTEIBHOCTH lamanes,
3akoHEl HploToHa, 3sakon coxpanenny HMIYIbCA, 3aKOHB OTPRNEHHA W
NPENOMICHHA CBETA, 3AKOHBL COXPAHEHHA 3APANOBOTO B MACCOBOMO qHCEN
IpH ANEPHBIX PEaKlHAX, TpPH 3TOM JaBaTrh CIOBECHYH) (hOpMyTHPOBKY
FAKOHA H 3aIHCHIBATE €r0 MaTeMaTHYecKoe EBIPAMEHHE;

O0BACHATE (huaHyecKHe NpOLOECCh] H CBOHCTEA TEN, B TOM 4HCHe H B
KOHTEKCTe CHTYALHH MParTHEO-0PHEHTHPOBAHHOTO XapakTepa: BRISBRIATH
NPHEMHHO—CNeACTECHHEIE  CBASH, CTPOHTE OOBACHEHHE w3 2-3
MOTHUECKHX INArcE ¢ onopoll Ha 2-3 WayvaeHHEm ceoficTea dHzHecKnx
HBICHHH, (HEHYECKHX 3aK0HOR HIH 3AKOHOMEPHOCTEH;

PElaTh  pacy@THRIE 3aflaud  (OUHpaOInHMecs Ha CHCTEMY ™3 2-3
YPaBHEeHHH), HCONESYA 38KOHE H (POPMYNBL, CBA3LIBAIONIHE (hHIMIECKHE
BEHTHHE: HA OCHOBE AHAMHIAZ YCUOBME 38/14YM SANHCHIBATE Kparioe
YCNOBHE, BBRIABIATE HEAOCTAKIIHE HITH H30LITOMHLIE IOaHHEIE, BEIGHpaTH
3AKOHEL W (OpMY/IEL, HeoBXoIHMLE 018 PELICHNA, TIPOBOJIHTE PAcTETh |
OLCHHBATE  PEAlTHCTHYHOCTE MONYYEHHOID  SHAYSHHS (pHIHYeCKOl
BEJIHIHHEI,

PAclo3HaBaTe npobieMEl, KOTOPHIE MOMHO PEIINTE  TIpH  MOMOIIH
(rzEHecKkHx MeTonoE, HCTIOIB3YR ONHCAHHE HCCIeNOPAHHA, BRLIEIATH
HPOBEpAEMOC  OPEANONOMKEHHE, OUEHHBATL NPABHIBHOCT NopagKa
NPOBCOCHMA — HCCAENOBAHMA, [ENATE  BEIBOJIEL, HHTEPNPETHPOBATE
Pe3YIRTATEl HAOTIOAEHIH H ONEITOR;

UPOBONMTE ONBITEL 10 HaBIOODEHHID (HIMYECKHX  SBICHIG HIIH
(hH3HHeCKHX CBOHCTE Ten (usydeHue BTOpOro 3akoHa HelotoHa, saxona
COXPaHEHHA JHEPTHH, 33BHCHMOCTE NEpPHONd KoleOaHmii NpYARHHHOIO
MAATHHKA OT MACCH TPY3a M WECTHOCTH OPYEHHM H He3aBHCHMOCTE OT
AMILIHTY ORI ManklX KoneDaHwH, npaMomHeiiHoe pacnpocTpaHeHHe cBera,
pasioxenue Geloro cHeTa B CHEKTP, H3yHeHHe cRONCTE H300paweHHt B
MIOCKOM 3eprane M cBOlCTE H3oDpameHHs npeiMeTa B cobHparome
/IHH3e, HabmOoJACHHe CIVIONHEIX W JHHCHYATHIX CHOEKTPOR MIMyYeHHd ):
CAMOCTOATENBHO  COBMPATE  YCTEHORKY HI  MSOMTOYHODO Habopa
00OpYIOBAHUA, ONMCHIBATE X0 ONEITA W ero Pe3yIBTATEI,
(OPMYIHPOBATE BEIBOLIEL

MPOBOAHTE NIPH HeoGXOMMMOCTH CEpHID IPAMEIX HIMEPEeRHH, onpeaenss
CpeIHEeEe 3HAUEHWe HIMEpAeMOl BemHvHIE (thoxycHOE paccTosmme
cobHpalomiell  JHH3E), OBOCHOBHIBATL Belfiop cmocofa  WiMepenns
(HamepHTenkRiore npubopa);
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NPOBOINTE  HCCNCNIOBAHME SABHCHMOCTEH (JH3HYECKHX BelHYHH C
HETOMBIDBAHHEM TPAMEIX H3MEPEeHHH (3ABHCHMOCTE MYIH OT BpeMeHH
fpH PABHOYCKOPCHHOM NBMMEHHH 0e3 HauamkHOH cKopocT, neépHoga
KoNeDaHHi MATeMATHYECKOrD MAsTHHKA O INWHEL HETH, 3ABMCHMOCTH
¥ria OTpaMeHHs CBETA oT ¥rna nageHes H ¥riia mpenoMieHHa OT ¥rioa
NaACHUAY. TIAHHPOBATE MCCHENOBAHME, CAMOCTORTEILHO colHpaTk
YCTRHOBKY, QHKCHPOBATE PesyiabTarhl [OMYYEHHOH  3aBHCHMOCTH
(bH3HYECKHX BEAMYNWH B Buje Tabiuy u rpadWkos, JelarTsh BBBOIE 0O
PeEsyNBETATAM MCCTIe 0BaHMA;

HPOBONHTE  KOCBeHHBIE HIMEpPEHHA (HIHYECKMX BEMHYHH (CpPEIHAA
CKOPOCTE  H YCHOPEHHE Tena NOpPH  PaRHOYCKODSHHOM  IBHEEHWHN,
YeROpeHHEe cBODOTHOIO MaieHHs, mECTEOCTh IIPYHHHEL ko3 {HIHEHT
TPCHHA CHONBMEHHH, MeXaHH9eckad paboTa H MOMIHOCTB, Y&cTOTA H
OEpHON  KONeDaHui MaTeMaTHYeCKOr0 ®  MpYHKHHHOIO MagTHHKOR,
ONTHYECKAN  cHIA  cofHparomel  IWHSE, pagHOAKTHRHEL (onl:
IAHHPOBATE HIMEPEHHUR, CODHPATh SKCIEPHMEHTANLHYIO YCTAHOBKY H
BHIIOIHATE H3IMEPEHHA, CISIYS NpeAnoXeHHol HHCTPYKIHH, BEIYHC/IATE
AHANCHHE BEHYHHEL H SHAIHINPOBATE NOMYHEHHBE PEIYIBTATE © ya&ToM
3AIAHHOH DOTPEIIHOCTH HIMepeHHIT;

CODIFOAaTE NpaBHIa TEXHHKH Ge30TacHOCTH npH pabore ¢ nabopaTopHLIM
ofopy1oBaHHeM;

PANIHYIATE  OCHOBHBIE [IPH3HAKH H3YYEHHEIX (M3IHYECKHX  Mozenei:
MATCpHATEHAA TOYKA, abCOMOTHO TBEPNOE Teno, ToOYeYHBH HCTOYHHK
CBETa, 1YY, TOHKAA ITHH3A, TIIAHETAPHAA MOJE/]L ATOM4, HYKIOHHAS
MOJIeIb aTOMHOIO Spa;

XapakTCpHIOBATE  TPHHLMOBL  NCHCTBHA — W3YYeHHEIX TpHOOpOE H
TEXHHYECKHX YCTPOHCTE ¢ Onopod Ha HX omHcanMa (B ToM uHcne:
CIHADMETP, AATHMKH TONONEHHS, PACCTONHHA M YCKOPEHMH, paxera,
FIMOAOT, OUKH, NEPHCKON, ((OTOANmapaT, ONTHMECKHE CEETOBOII,
COSKTPOCKOM, MO3HMeTp, kamepa BuiabcoHa), Henonesys 3HaHMs o
CBOHCTRAX  (M3MYecKHX WBICHMH H  Heobxommmbie  (u3mdeckue
3AKOHOMEPHOCTH;

HCNONB30OBATE CXEMBI H CXEMATHYHBIE PHCYHKH M3YIEHHBIX TeXHHYECKHX
YCTPOHCTH, M3MEPHTCNLHEIX NPHOOPOB H TEXHONOIMHECKHX NpOLECcOB
NpH pPelleHHH Y4YeDHO--IIPAKTHHECKHX 3a/jay, ONTHYECKHE CXeMBI s
MOCTPOSHKS H300pameHnil B nockoM 3epkane # cobHpaloied THH3e;
OPHBOJMTE  OpHMEps (HAXOOHTE  HHDOPMAIHKD O pHMEpax)
MPEKTHHECKOTO HCMOMB30BAHHA (PMIHMECKHX 3HaHWI B TORCenHeBHOM
AHIHH L1 oDecriedeHns Ge3onacHOCTH NpK oOpalleHnn ¢ nprbopaMy 1

a1



TEXHMHMECKHMH YCTPOHCTBAMH, COXpaHEHHA 3J0pPOBES H COONHOEHHA
HOPM 3KOIOTHMECKOIO MOBEACHHS B OKpyaioiei cpee;

OCYIIECTBIATh [MOHCK HHQOPMENHA (PHIMYECKOrD COASPHKAHHA B
HHTCpHETE, CAMOCTORTENRHO QOPMYIHPYS MOHCKOBEIH 3a0poc, HAXOIHTE
TINTH D!TFE[[E.TTEI‘IHH_ lII'I;I'.::IIZ-".I'|:]'EE'[:I'Hi:fl-l'..'.'l"l-‘l l'I'ﬂJ'I}"-tE'HHﬂﬁ Hlid]ﬂ]:I-MEI.'[HH HA GCHOBES
HMEIOIIHXCA 3HAHUH 1 JONOIHATENLHEX HCTOUHHKOB,

HCMOIB30BATE [IPH BRIOIHEHHH Y4eDHEIX 3A0aHHH HAYTHO--NOMYIApHYIO
IMTEpaTypy  (QHIMYMECKOr0  coNepiaHMs, ClIPABOYHLIE  MATEPHANEL,
pecypesl cetH HMuTepHer, anagers npHEéMaMK KOHCNEKTHPOBAHMA TEKCTA,
npeobpasosanid HHHOPMAIH H3 OTHOH 3HAKOBOH CHCTEME! B IIPYTYIO,
CO3NEBATh CODCTBEHHBIE MTHCHMEHHBIE H YCTHBIE COODINEHHA HA OCHOBE
HHPOPMATHA H3 HECKOIBKHX HCTOYHHMKOB (H3IHYECKOrD COISPWAHHA,
MyDAHYHO MpeAcTaslIATE Pe3YIETATE NPpoeKTHOH HIN HecneJosaTenbekoi
AEATENBHOCTH, OpPH 3TOM  [PAMOTHO HMCOOAB3OBATE  MIyHEHHLIH
NOHATHHHEIN ANmapar W3y4aemoro pazfena QHIHKH H CONpOBOXIATH
BRICTYIUIEHHE npesedTamded ¢ yuftom  ocobDennocrell  ayauTOpHH
CBEpPCTHHKOE.
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Hopmel onenusanus yaednoro npeamera «@uinkan

Quenika omeemos VRauUXca _ npu nposeden iy ycmnezo onpoca

Cuenxa "5" craEWTCcA B CNENYIOWIEM COYHae: - OTBET YYEHWKA NONHLIH,
CAMOCTOATENBHEIH, MpABHIBHBIH, H3N0MEH JMTEpaTypHEIM  S3BIKOM B
OnpeleneHHOH JOTHYecKOH MOCIel0BATENLHOCTH, PACCKAR CONpPOBOMIAETCH
HOBLIMH TIPHMEPaMH; - YHaluHiica oDHApyEHBAST BEPHOE MOHMMAHHE (pH3nUecKoi
CYIIHOCTH PAcCMATPHBASMBIX ABIEHHA W 3AKOHOMEpPHOCTEH, 3aKOHOB M TEOpHH,
JaeT TOYHOE ONpedeleHHe W HCTOIKOBAHHE OCHOBHEIX MOHATHH, 3aK0HOB, TEOpHIi,
NpaBHIEHOE ONpeleleHHe (H3IHMYECKHX BeJWYHH, HX eIHHHI H CcHocoboB
H3MCPEHHA; - YYaluiicd yMEeeT NpHMEHHTE 3HAHHWA B HOBOH CMTYaoWH OpH
BEIIOHEHHH TIPAKTHYCCKHX 3afaHuii, 3HaeT OCHOBHBIE TIOHATHA H YMEeT
ONEPHPOBATE MMM TIPH PellieHMH 331184, [PaBHIBHO BUTONHAST YePTenHH, CXeMbl H
rpafHKH, COMYTCTBYIOMIHE OTBETY; MOMKET YCTAHOBHTE CBA3Zb MEWIY H3Y4AEMBIM H
paHee HIYYeHHBIM MATEPHAIOM 10 KYpeY (H3IHKH, a Tawke © MaTepHAIOM,

YCBOSHHEIM NIPH H3YHEHHH JPYIHX NPEeIMETOB; - BIaAeeT 3HAHHAMH H YMEHHAMH
B 00BEeMe 95% - 100% ot TpeboBaHHA IPOTPAMMEL.

Ouedka "4" cTAaBHTCA B CIEOYIOUIEM CIYYaE: = OTBET YAOBIETBOPSACT OCHOBHEIM
TpehOBaHHAM K OTBETY HA OLUeHKY 2", HO COOSPMHT HETOHHOCTH B MINOMEHHH
thaxros, ONpeAenCHE, NOHATHR, 00LACHEHHH B3AHMOCEA3ZEH, BEIBOIAX H PEIIEHHH
sagad. HeTowHooTH Nerko HCNpasIflTCAd OPH OTBETE HA JONOIHHTENLHELE
EOTIPOCH]; - YHAUTHHCA HE HCMOIE3yeT cobCTBeHHbIH [1aH 0TBeTa, 3ATPYAHACTCA B
NpHBEAEHHH HOBLIX NPHMEPOE, H NPHMEHEHHHE 3HaHHE B HOBOI cHTyauuH, crabo
HCTIONRIYET CBAZH C PAaHEee HIVYEHHBIM MATEPHANOM H C MATEPHAIIOM, YCBOCHHEIM
nNpH M3YHCHHM ApYrMX [OpeAMeToB; - o0beM 3HaHHH W YMeHHH YHamerocs
cocTasnaioT 80-95% or TpedoBaHHA MpOTpPaMME.

Ouenxa  "3" crasures B clelylomeM ciaydae: - Oofemas 4acTk OTBETA
yaoBneTBOpaeT TpeboBaHMAM K OTBeTY Ha oueHKy 4", HO B OTBETE
00HAPYRHBARDTCH OTOENLHEE Npodelsl, He OPENATCTEYIONIHE IAlNbHEHIIEMY
YCBOSHHID) NPOrpaMMHOTO MATEpHANa; - ydamuics obHapy#HBaeT NOHHMAaHHE
yueGHOro MaTepHana NpH HEJOCTATOYHOH IOAHOTE YCBOSHHA [NOHATHH HIH
HENOCAENOBATELHOCTH HINOMEHHA MATEpPHAAA, YMEET MPUMEHATH NOJYUCHHEIS
IHAHKA [TPH PellieHHH [POCTEIX 381849 ¢ HCIOABIOBAHHEM FOTOBRIX (GOpMYN, HO
SATPYIHACTCA NpH pPelieHWH KAYecTBeHHEIX 3adad ®  3amgad, Tpebylowux
npecGpazopaHns GOPMYIT, - yHalMics RIaHCeT 3HAHHAME B YMeHHAMH B 0DBeMe
ne smenee 80 % conepaaHHA, COOTBETCTBYIONIEIO MPOrpaMMHBEIM TpeboBaHHAM.
Quengka "2" CTABHTCH B CHENYIONIEM CYYae: - OTBET HEeNPABHARHEIH, MOKAIKIBAET
HEIHAHHE OCHOBHBIX NOHATHH, HEeMOHMMAHHE M3YHUEHHEIX 3AKOHOMEPHOCTCH H




p3auMocBasel, meyMenne paborate ¢ yueOHHKOM, pemiath KONHYECTBEHHLIE W
KAYECTEEHHEE 3a/laud; - yuamuilcd He oOBnagen OCHOBHBIMH 3IHAHMWIMH H
YMEHHAMH B COOTECTCTBHE ¢ TpeDOBaHHAME NPOTPaMME; - YHAITHHCA He BIANeeT
sHAHHAMH B 00ReMe Tpebosanuii Ha onenxy "3".

Quetica _npy npogeded iy caMocmoRmelbibix i KOHMPORsibX padorn

Ouenka "5" craBuTes B CHEIYOIEM ciiyyae: - paboTa BNOIHEHA MOMHOCTRIO] -
caenan nepesoll egEHMl Beex duzmueckux semmuH B «Cly, see HeoDXOIuMEIE
AAHHBIE 3AHECEHE B VCIOBHE, IPABHIIEHO BEITNOJHEHE! HEPTEKH, CXEMEL, rpaiHKH,
PHCYHKHM, CONYTCTBYIOLIMG  pPEIISHHIO  3aja4, Cc/enaHa [NpoBepka 1o
HAMMEHOBAHMAM, [TPABHIBHO NPOBE/EHE MATEMATHYSCKHE PACHETEL H TaH NOIHBIH
OTBeT: - HAa KAYeCTBEHHEIE M TEOPETHYECKHE BONPOCH AaH  TOMHEIRH,
MCHEPIEBAOWIME OTBET JIWTEPaTYPHEIM A3RKOM B ONpelsieHHOH NoTHEECKod
NOCHeN0BATRIEHOCTH, YHAlIHHCA NPHBOIHT HOBLIE NPHMEPR], YCTAHABTHBAST
CHA3L MEHIY HIYUaeMbIM H paHee W3y4CHHEIM MATEPHANOM 10 Kypey QusHkH, a
TAKKE C MATEPHATIOM, YCBOGHHEIM IPH M3YYCHHH IPYIMX NpelMEeTOB, YMEeT
NPHMEHNTE 3HAHHA B HOBOH CHTYallHH; - y4alHica oDHapyAHBAcT BepHOe
NOHHMaHHE  (UIHveckoldl  CYLIHOCTH  DAcCMATPHBAEMEIX — ARISHHH M
IAKOHOMEPHOCTE], 3aK0H0B H TEOPHE, JE4eT TOHOE ONpeeIeHne H HCTOMKOBaHHE
OCHOBHBEIX NMOHSTHIL, 38KOHOB, TEOpPHH, & TaKke NPABHIRHOS OINPSIeacHHEe
{HIMMECKHY BEIHYHH, HX SIHHHAL H cOCoB0B HIMEPEHHA.

Orenka "4" cTaRHTCA B CHENyOUes caydae: - pafoTa BHIONHEHA MOIHOCTEI W
e menee wem Ha 80 % or obhema 3amaHHA, HO B HEH HMEOTCH HENOHETEl M
HEeCYIIeCTBeHHEIE OMHOKK; - OTBET HA KaYSCTBEHHBIE H TEOPETHHECKHS BONPOCH
YIOBAETBOPACT BbILUEMEPEIHCACHHBIM TpeboBaHHAM, HO COAEPHHT HETOTHOCTH B
MANOWEHHH  (palktoB, omnpemeneHnH, nNoRATHHE, OOBACHEHHY R3AHMOCBAZEH,
BRIBOZAX M PEIISHHH 34/144; - yHamHACH HCIBITEIRAET TRYIHOCTH B NPHMCHCHHH
sHaHMil B HOBOH CHTYallMW, He B JOCTATOYHOH Mepe MCMONB3YET CBA3M C paHES
W3YHMEHHBEIM MATCPHATIOM M ¢ MATEPHANAOM, YCBOGHHRIM MPH H3yHeHWH APYTHX
[PeIMETOR.

Ouenra "3" cTABHTCA B CHEJYROIIEM cAyYae! - paboTa BLINONHEHA B OCHOBHOM
pepHO (00beM BEITOTHEHHON YACTH COCTARIACT HE MEHES 2/3 ot obmero obbeMa),
HO ADNYIIEHbl CYIIECTBEHHBIE HETOYHOCTH; - ydamuics O0GHapymHBACT
noHEMaHHe yaeOHOro MATepHana [IpH  HEOOCTATOYMHOH MONHOTE YCBOCHHA
[OHATHH M 3aKOHOMEpPHOCTEH; - YMEEeT NPHMEHATh MOJIYYCHHBIE 3HAHHA [OpPH
pellielHi TPOCTHIX 3884 C HCMONL3OBAHHEM TOTOBLIX QOPMYN, HO 3ATPYTHACTCS
NpH pellleHHH KAYECTBEHHHIX 3a71ad W CHOKHBIX KONHYECTBEHHBIX 3adad,
rpefyionmy npeofpasoBaiis QopMyIL



COuenxa "2" cTaBuTcA B CHACAYIOMIEM cryHae: - paboTa B OCHOBHOM HE BEINO/HEHA
(ofBem BHIMONHEHHOH dacTH Menee 2/3 or ofmero ofBeMa 3anauua); - yuanuica
MOKA3RIBAST HE3HAHHWE OCHOBHEIX — MOHATHH, HENOHHMAHHE  H3YYEHHBIX

3AKOHOMEPHOCTEH M BIAUMOCBA3CH, HE YMeeT pemarh KOINMYECTBCHHBIE W
KaqecTBeHHEIC 341a9H.

Oueriica omaemos VHauiuxen npu nposedenuy Aadopamoprsix pabom

Cieaka "5" cTaprTea B Cleayiomen cryyae: - nabopatopHas paboTa BelIONHEHA B
nojaHoM obEeMe © cobmoIcHReM HeoDXoIUMOil NoCIeIoBaATENbHOCTH POBEICHHA
QMBITOR H HIMEPEHHH; - YYalHHcA CaMOCTORTEALHO H PAllHOHATEHO CMOHTHPOBAT
HeobxoauMoe obopyooBaHWe, BCE ONBITHL MPOBEN B YCOOBHAX H DPEMHMAX,
ofecHeYHBAIGIIHY OMyHeH S NPAsWIEHEX PEIVILTATOR W BRIBOMOB; colaiojan
TpefoBanna De30IACHOCTH TPYA4; - B OTHETE NPABHIBHO H AKKYPATHO BEIMOJIHHI
BCe SAMMHCH, TabmHIlL, PHCYHKH, HepTesmH, IPaQUEH, BEMHCISHHS, NPaBHILHO
BEINOJTHAI 8HATHI TOTPEHOCTEH.

Ouenxa "4" cTanwicd B cNeQyIOLWIEM cily4ae: BRIMONHeRHe nafopaTopHOl paboThl
YIOBAETEOPAET OCHOBHEIM TpeGOBAHHAM K OTBETY Ha OLEHKY "3", HO yuaHics
OOMYCTHI Hejo4eThl B HerpyOweie olWMOKH, He MOBIMABIIHE HA PE3VILTATLI
BLINOJHEHAS paboThl.

Ouenka "3" CTABMTCH B CHELYIOMIEM CAYYAE: PE3YNLTAT BRIMONHEHHOH 9acTH
nafoparoproii paboTe TaKoB, 4T0 NO3BOIAEST NOTYYHTE PABHIBHLIH BHEOT, HO B
XoJle NPOBEIEHA ONETA B HaMepeHHH GBINE TomymeHs OIIHGKN.

Oueura "2" CTAaBHTCA B CHCAYIOMIEM COyYae: pesyIbTaThl  BeIIOTHEHHA
nafoparopaoll paloThl HE NO3BOIKIOT CICNIATE NPaBHILALIH BEIEOM, H3IMCPEHHS,
BEIMHCAeHHH, HabMoAeHuA NPOH3BOIHIRCE HelPaBHIBHO.

Mpumenuanns, Bo Beex caydasx OlEHKAE CHHMAETCA, €CAH YICHHK He cobnroan
tpefopaHuil TexHWKM OC30NACHOCTH MpH NPOBENCHHM JKCMCPHMEHTA. B Tex
CIydgasy, KOTOA YIAmMHAcH NOKAIAN OpPHIHHANEHEIR MOOXOL K BHIIONHEHHIO
pafoTHL, HO B OTYETE CONEPIKATCH HEJOCTATH, OlIEHKA 38 BEITIOIHEHHE paboTsl, 1o
YCMOTPEHHIO YMWTENd, Mo#eT OblTh TMOBBINEHA 110 CPABHEHHIO C© YKA3AHHEIMH
HOPMAMH.

Tecmoabl i KOHMPOIL

[leneio TECTOBRIX 337aHWH ARIAETCH BOZMOMHOCTE BRIABICHHA IHAHHH, YMEHHH,
HABEIKOB KAWIOTD MCIMTYEMOTD, NOITOMY B KadecTBe HHTEpOpeTAllHOHHOH
CHOTEMEBl OTCYSTA HCNONBIYETCA KOMKPETHAR UM ONpefeleHHOd BOSPACcTHOH



rpyIiel yeamxcs ofIacTs Colepkaua JanHoro yuednoro npeiMera. Jamanus
TecToB paspaboTaHsl B ARYK QOPMAX:

- 3aKpHITHIE 3ajlaHHA (3a7aHHs ¢ BHIDOPOM OTBETOR, NPH KOTOPBIX HCIBITY MBI
ERIOHpaeT NPaBHIbLHBIN OTBET H3 HHCIA TOTOBBIX, MpHIaraeMeix B 3a0aHHH TeCcTa
(kax npasiao 3-4 BapuanTa).

- OTEpEITEIE 3ajaHud (3a0aHHS, B KOTOPGIX HCTIEITYeMEI cam QopMyaHpyeT
OTBET).

[pr TecTHpOBAHWH Bee BepHBIe OTBETR Depyred 34 100%, Torza OTMETKA
BLICTABIAETCH B COOTEETCTBAH C TADMUIIEH:

| Tiponent [ 95u> | 75-94 50 - 74 < 50%
BRITTONHEHNA

|3a,uaHan

| OMeTka OTHMMHO | XOpOIIO Y1108, HEYIOBA. |

Tlepeuent oMHGOK
Tpyisie outuiru:

- HeamaHWe ONpeleneidd OCHOBHEDY TNOHATHI, 3aKOHOB, [PABWN, OCHOBHBIX
nonoweHnid  Teopus, opmyn, OOIIENPHHEATRX  CHMBOAOE obo3navueHHs
(pHIMYECKIX BETHHHH, eIHHILL HX H3MEPSHHA,

- HeyMEHHE BhIIE/NTh B OTBETE IIABHOE,

- HeyMeHHe TTPUMEHATE IHAHWA Nns PelleHHA 3ana4 H oDBACHEHH QHIHMECKHX
ARAeHNH; HenpaBuabHO cdOpMYTHPOBAHHEE BONPOCH 3AMAYH MM HEBEPHME
ofbHCHEHHS XO/IA 66 DELIeHHA; HeIHAHHE TPHEMOE PEIISHHA 3a71at, aHANOTHIHEX
paHee pelleHHBIM B Kaacce, OUHGKH, NOKa3kIBaloNHE HEIPABKILHOS NOHHMAHHE
YCIOBMA 3AJa9H HIH HENPaBHIBHOE HCTOIKOBAHHE PeIICHHR,

- HeYMEHHE JHTATE H CTPOHTE TPadiid i IPHHUHIHATBHEIE CXEMBL

- HEYMEHHE MOATOTOBHTE K paboTe YCTAHOBKY HIH nabopaTopuoe obopynoBaHAe,
MpOBECTH OMEIT, HeOGXOAHMbLIE PACUETR!, HIH HCNO/ILI0BATE MOAYUEHHBIE JAHHBIE
IITA BEIBOJIOE,

- pefpe#Hoe OTHOMEHHE K NabopaTopHOMY ODOPYIOBAHHID H HIMEPUTEIBHEM
npubopam;

- HEYMEHHE OTIPEe/IHTh IIDKA3AHHE HIMEPHTENEHOTO npubopa;



- HapyweHHe TpeDopanuii npasun Oe3onacHOTO TPYOA MNpPH BHIMOTHEHHH
IKCIIEPHMEHTA.,

Hezpyosie owinbru:

-  HeTOYHOCTH (OpPMYITHpPOBOK, ONpeieleHHH, MOHATHH, 3aKOHOR, TEOPHI,
BEI3BAHHEIE HEMOJIHOTOH OXBATA OCHOBHBIX NPH3HAKOB ONPElelseMoro NoHATHA,
ommMbKKH, BEI3BAHHRE HecoDIIOOEHHWEM VCIOBHH [POBSlIEHHH OMNLITR WM
HIMEPEHH;

- OIHOKH B YCJIOBHBIX OOO3HAYEHHAX HA NPHHIMMHANLHLX CXeMax, HeTOMHOCTH
yeprexeli, rpadHKOB, cXeM;

- OpOonyCKE HIH HETOYHOS HAMHCEHWE HAHMMCHOBAHHIT SaHHHALL @HSH":IECM
BEJTHHYHH;

- HEPAITHOHANBHLIA BEIDOP X014 pelleHHA.
Henogers::

- HEpPAUHOHANLHEIE 34IIHCH MOPH BLYUCASHMAX, HEPANHOHAIBHEIE IIPHEMEL
BEIYHCIEHHH, NpeodpasoBaniii B pelleHHi 3a5a9;

- apudMeTHYECKHE OWMOKH B BRMHCISHHAX, ecoH 3TH ommbrn rpybo e
HCKARAIOT PEallEHOCTE TTOMYYEHHOTO Pe3yIbTaTa,

- OTJENBHEIE IOTPEIIHOCTH B (hOPMYITHPOEKE BOTIPOCA HITH OTBETA;
- HebpesKHOe BRITIOIHEHHS 3anuceil, Yepremxeli, cieM, rpadHEOER;

- opthorpaHHecKHe M NYHKTYAHOHHEIE ONTHOKH,



