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HOACHUTEJILHAA 3AIIMCKA

Ilporpamma 1o ¢u3MKE Ha YpPOBHE OCHOBHOTO OOIMEro oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE MOJIOKCHHMA M TpeOOoBaHW K pe3yihTaraM OCBOCHMS Ha
0a30BOM YpPOBHE OCHOBHOH 00Opa3oBareJIbHOM IPOrpaMMEL, IIPEJCTABJICHHBIX B
®I'OC 00O, a Takxke ¢ yaéToM deaepaabHoit padboueii mporpaMMbl BOCIIUTaHUA H
Konmnemumu npenopapanus yaeOHoro npeamera « Dusukay.

Cojiepxkanue nporpaMMmel 110 (usnke HamnpapiaeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOI TpaMOTHOCTH OOYYalONUXCA M OpPraHu3aIlio H3yUYeHUs
$U3MKN Ha JIEATENbHOCTHON ocHOoBe. B 1mporpamme 1o ¢usuke y4duTHIBaIOTCH
BO3MOKHOCTH Y4YeOHOrO mpejMera B peaymsanuu Tpedopanuit ®I'OC OO0 k
IUTAHUPY EMBIM JTMIHOCTHBIM U METAIIPEAMETHRIM pe3yibTaTaM OOyUeHHUs, a TaKKe
MEXKIIPE/IMETHRIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX IIPE/IMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHu.

IIporpamma 1o u3KKe ycTaHABIMBAET paclpeiesicHue yaeOHOro Marepuaa
o rojaM oOydeHus (1o Kiaccam), MpeajaraeT IpUMEPHYIO TOCIEA0BaTEILHOCTh
WU3YUYCHUS TEM, OCHOBAaHHYK) Ha JIOTMKE Pa3BUTHA LPEJIMETHOIO COJICPMKAHUS U
y4ETe BO3PACTHRIX 0COOCHHOCTEN 00y UaroImuxcs.

ITporpaMmma 1o ¢usuke paszpaboTaHa ¢ IENBKO OKa3aHUSA METOJMUECKOMN
OMOIIY YUHUTEIO B CO3/[aHUM pabodeit nporpaMMel 110 yUeOHOMY HIPEAMETY.

duznka ABIAETCA CUCTEMOOOPA3YIONUM /IS €CTECTBEHHOHAYUHBIX YIEOHBIX
LPEJAMETOB, TOCKOILKY (U3MUecKUe 3aKOHBI JIEXKAT B OCHOBE IIPOIECCOB U
ABJICHUH, WM3y4YacMBIX XUMHCEH, Owuonorucii, acrpoHoMucii ©u (U3HUSCKOU
reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY  MHpa,
IpenocTapisgeT Hambosee sCHBIe 00pa3lbl MPUMEHEHWA HayIHOTO METoja
IIO3HAHUS, TO €CTh CIIOCO0A IMOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUpeE.

Opna U3 TIABHBIX 3a/lad (PU3HUIECKOTO OOpa3oBaHUSA B CTPYKType OOIIEro
o0pa3oBaHud COCTOUT B (POPMHUPOBAHMU €CTECTBEHHOHAYYHOW I'PAMOTHOCTH W
HHTEpeca K HayKe y 00yYaroIuxcs.

M3yuenne ¢Qusnku Ha 0a30BOM YpOBHE MpEAIoiaraeT  OBJAJCHUE
CIEJIYIOMKUMHU  KOMIIETEHTHOCTAMM, XapaKTePU3VIOIUMKU €CTECTBEHHOHAYYHYHO
IPaMOTHOCTD:

e HAay4YHO OOBACHATH SIBJICHUS;

e OIIEHUBATH U TOHUMATHL OCOOEHHOCTH HAYYHOTO UCCIIE/IOBAHNA,

e HHTCPIPECTHPOBATh  JAaHHBIC W  HCIOJNB30BaTh  HAyYHBIC
JTIOKa3aTeIbCTRA UL MOJTyYeHUS BHIBOJOB.

IMesm w3yueHus (U3MKM Ha YPOBHE OCHOBHOrO o0Imero o0pa3zoBaHUs
onpejieneHsl B KoHnennuu npenojiapanud yueOHoro upejaMera «®Ousuka» B
oOpazoBaTenpbHBIX opranmsanmax Poccuiickoit (exmepaiun, peanmu3yIONUX
OCHOBHBIE  00mc00pa3oBaTENbHBIE [POrPaAaMMBL,  VTBEPKIEHHOW  pEIICHUEM



Komnernun Mununcrepcersa npocsemcuns Poccutickoid Oeaeparunm (IipoToKOI OT 3
nexadps 2019 r. Ne T[TIK4en).
ey m3yuenust puzuku:

NpHOOPETCHUE HMHTEpPEca M CTPEMIICHHA OOyYaloIMUXCAd K HayYHOMY
W3YUYCHUIO TIPUPOILI, pPa3sBUTHE WX HHTEIEKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEIA;

Pa3BUTHE TIPC/ICTARJIICHUI O HAYYHOM METOJIC TTO3HAHAA 1 (OPMHUPOBAHUC
HCCIIEAOBATENLCKOTO OTHOMICHUS K OKPYKAIOIITUM SIBJICHUIM;
(¢opMHpOBaHME HAYYHOTO MHPOBO33PCHHMA KaK pe3ysibrata W3yUYCHUs
OCHOB CTPOCHHS MaTepuu U PyHTaMEHTAILHBIX 3aKOHOB (DH3HKH;
(dopMupoBaHUE TIPEACTARICHUN O posid (PU3UKM UL pa3BUTHA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKW U TEXHOJIOTHIA;

pPa3BUTHC  TIPCACTAaBICHUHA O  BO3MOXKHBEIX  cepax  Oyaymei
1po¢eCCUOHANLHOM ACATENBHOCTH, CBSI3aHHON ¢ (PU3MKON, MOATOTOBKA K
JapHEeMy 00yYCHUIO B ATOM HalPaRJICHUH.

JlocTokeHue STUX Teleid nporpaMmel 0 (U3MKE Ha YPOBHE OCHOBHOIO
obmmero oO6pazoBaHus 00ecIIeunBaeTCs PEIMIEHUEM CIEIYIOMNX 3aa:

npuoOpeTeHue 3HaHUH O  JIMCKPETHOM  CTPOCHHMHM  BENIECTBA, O
MEXAHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX KW KBAHTOBBIX
ABJICHUAX

HPHOOPETEHUE YMEHUM ONMCHIBATE U OOBACHATH (PU3UUECKHE SABICHUA C
HCIIONB30BAHUEM IOy UCHHBIX 3HAHW;

OCBOCHHME METOJIOB DEIICHHUA IPOCTEHINHX PpacyETHBIX 33ja4  C
HCIIONIB30BaHUEM PU3HICCKAX MOJCIICH, TBOPYECKHUX 51
IIPaKTUKOOPUCHTUP OBAHHBIX 3a/1a4;

pa3BUTHE YMEHUl HAOMOAATh IPUPOAHEIE ABICHUSA U BBHIIONHATE OIBITHL,
nabopatopHele  palOTBl W SKCHEPUMEHTAIBHBIE  UCCIECJOBAHUA €
HCIIOJIL30BaHUEM U3MEPUTENLHEIX IPUOOPOB;

OCBOCHHE HPUEMOB paboThl ¢ MHpOpMaIued (PU3HIECKOTO COJIEpIKaHMA,
BKJIOYAs MHPOPMAITAIO O COBPEMEHHBIX JOCTKEHUAX (PU3MKH, aHAIU3 U
KpUTHUECKOE OLIEHUBaNKE NHPOpMaIny;

3HAKOMCTBO €O chepaMu 1IpOPeCCHOHAILHOMR JIEATENLHOCTH, CBA3aHHBIMH
¢ (u3MKOH, W COBPCMCHHLIMH TCXHOJIOTHMAMH, OCHOBAaHHBIMHA Ha
TOCTIKCHIAX (PU3HICCKOM HAyKH.

Ha wuzydenue ¢usuku (0a30BEIM ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoraHud otBojiuTcd 238 yacor: B 7 kilacce — 68 yacon (2 yaca B HeJlelno), B 8
KJ1acce — 68 gacoB (2 yaca B Hezemo), B 9 kiacce — 102 gaca (3 gaca B HEIEIIO).

Ilpennaraemenii B mporpaMmMe 1o (U3UKE NepeueHsb JTabopaTOPHEIX padoT U
OIIKITOB HOCUT PCKOMCH/IATCIIBHBINA XapaKTep, YUATEIh JieacT BEIOOP MPOBC/ICHUS



7a0opaTopHBIX pPadOT W ONBITOB C YYETOM WHIWBHIYaTbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIIMCKA HKCIIEPUMEHTAIBHBIX 33/IaHWi, Mpe/jlaraéMplXx B pamKax
OCHOBHOTO rOCY/IapCTBEHHOTO SK3aMEHa o buzuke.



COAEPKAHUE ObYUYEHWS
7 KIIACC

Pazpnes 1. ®u3uka U eé poJib B IO3HAHUM OKPYKAIOLIEro MHPA.

dusnka — Hayka O mpupoje. sBieHua npupoisl. DusndecKue ABJICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUIECKHUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIE.

Ouzpueckne BenmuuHnl. MsMepenme ¢usnueckux Bemmund. Dusudeckne
nupudopsL [Torpenmuocts n3mMepeHuii. Mex/tyHapo/iHas CUCTEMA SIMHMII.

Kak ¢usuka u JIpyrMe ecTECTBEHHBIE HAyKH HM3y4aloT UPHPOJLY.
EcrectBennonayunnlii MeTOJ MO3HAHWA: HaOMOJIEHHE, IMOCTAHOBKA HAay4HOIO
BOIIPOCA, BHIJIBMIKEHHE ITMIIOTES, SKCIIEPUMEHT 110 IIPOBEPKE TMIIOTE3, OObACHEHUE
HabmoaeMoro spjeHud. Onucanne GU3NIeCKUX SBICHHAN ¢ TOMOIBIO MOJCIICH.

Hemoncmpauuu.

1. MexaHudecKkue, TEIUIOBEIE, HSJIEKTPUYECKUE, MArHUTHBIE, CBETOBEIC

ABJICHHUS.

2. Ouznpdeckue IpuOOPEHI U IpoLeAypa IPAMBIX U3MEpEHUN aHaTOTOBLIM U

¢ poBrsIM IPUOOPOM.
Habopamopnuie pabomst u Onvimol.
1. Omnpezenenue NeHB ASNSHUS MKAILI H3MEPUTEILHOTO IpHOOpa.
2. M3mepenne paccTosgHUN.
3. M3mepenme 06bEMa KUAKOCTH U TBEPIOTO TENA.
4. OnpeJielieHue pasMepOB MaJIbIX TEJL.
5. MsmepeHue Ttemueparypbl MPH HOMOIMMA KUJIKOCTHOIO TEPMOMETPA M
ATYNKA TCMIICPATYPHL.

6. llpoBenenue wmccneaoBaHUA 110 NPOBEPKE THIIOTE3BL JANBHOCTH IIOJIETA
IMapHKa, IYIMEHHOI0 TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbITIE BhICOTA
Iy CKa.

Pazpnes 2. llepBoHavaJibHbIe CBeIeHHSI 0 CTPOCHUH BelllecTBa.

CrpoeHue BelecrBa: aroMbl M MOJICKYJBL, HMX pasMepbl.  OIBITHI,
JNOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEINECTBA.

JIpwkenue dacturl BemecTBa. CBA3b  CKOPOCTH JIBDKEHHS YACTHI[ C
TeMiiepatypoil. bpoyHoBckoe jpwkeHue, juddysud. BiaumojeiicrBue 4vacTwil
BCIICCTBA: IPUTKCHUC U OTTAJIKABAHUE.

ArperaTHbIE COCTOSIHUSA BEIECTBA: CTPOCHHUE Ia30B, KAIKOCTEH W TBEPIBIX
(KpUCTAIIMYECKMX) TeJl. B3auMOCBA3b MEXKJy CBOMCTBAMM BEIMECTB B Pa3HBIX
arperaTHbIX COCTOSHHUAX M MX aTOMHOMOJIEKYJAPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHAN BOJBL.

Hemoncmpauuu.

1. Habmopenue OpOyHOBCKOTO ABUKECHUSI.



2. Habmonenue muddysun.
3. Habmopenne  spiieHnid,  OOBACHAIONMUXCA  TNPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUIL BEIIECTRA.

Jabopamopnuie pabomot u onsvimet.

1. Onenka JuaMeTpa aroMa METOAOM psAIoB (€ HUCHOJIb30BAHUEM

dhororpaduii).
2. OneITh 10 HAOIIOJEHUIO TEIIOBOTO PACHIMPEHUS I'a30B.
3. OnBITEI 10 OOHAPYKEHUIO ASUCTBHUS CHIT MOJIEKY JSIPHOTO MIPUTIKEHUA.
Paznen 3. /IBikeHre U B3auMo/ielicTBHe TeJl.
Mexanndeckoe Bu:keHne. PaBHOMepHOEe W HEPaBHOMEPHOE JIBH/KCHHE.
Ckopoctb. CpejiHsAd CKOPOCTh IPU HEPABHOMEPHOM JIBIDKEHUH. Pacuér nyTtu u
BPEMEHHU JIBUKCHU.
Slpnenne WHEPIMHU. 3aKOH HMHEPIUMU. B3amMOICHCTBHEC Tel Kak IIpUIMHA
W3MEHEHHA CKOPOCTH JIBWDKEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHoCTh BemecrBa. CBA3b IUIOTHOCTA € KOJUYECTBOM MOJIEKYJ B €JIMHUIE
00BEMA BelecTna.
Cuta Kak XapaKTepUCTHKa B3auMojeicTBhs Tenl. CHila yOpyrocTd W 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMOIINBIO JIMHAMOMETpA. SBJIEHUE TATOTEHUS U CHUJIA
TskecTr. CHila TAKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocts. Crnoxkenne
CHJI, HalIpaBJICHHBIX 110 OJHON npsamoil. PapHojelcrryromas cuil. Cujla TpeHUs.
TpeHue CKOJIbKEHUA U TPEHUE NOKOA. TpeHue B IpUpoJIe U TEXHUKE.
Hemoncmpauuu.
1. HabGmojeHne MEXaHUIECKOTO JIBHKECHMS TEJIA.
2. HzMmepeHne CKOpOCTH NPAMOIMHCHHOIO JBU/KCHUA.
3. HaOmopneHue ABJICHUA UHEPITHH.
4. HabmoaeHre n3MeHEeHUs CKOPOCTHU MPHU B3aMMOJIeHCTBAN TEIT.
5. CpaBHeHHME Mace 110 B3aUMOJICHCTBUIO TEIL
6. CnoskeHmue cUJI, HaIIpaBJICHHBIX IO OHOI IPsAMOU.
Jabopamopnuie pabomst u onvimol.
1. OnpejielieHre CKOPOCTH PABHOMEPHOI'O JIBMKEHUA (IIapUKa B KUJKOCTH,
MO/ICIIH HJIEKTPUUECKOTO aBTOMOOMIIS M TaK JaJiee).

2. OmnpejiesieHUe CpeJIHEN CKOPOCTU CKOJIbKEHUS OpycKa WJIM IapuKa 110
HaKJOHHOM IUIOCKOCTH.
OrnpenencHue MIOTHOCTH TBEPAOTO TeJa.

4. ONBITHI, JEMOHCTPUPYIOMUE 3aBUCUMOCTEL pacTXeHus (Jedopmarun)
HPYKUHBI OT TPUIIOKEHHOMN CHUIIBL

5. ONOBITBHL, AEMOHCTPUPYIOITNE 3aBUCUMOCTEL CHIIBI TPEHUS CKOJIBLKEHUS OT

peca Tela U XapakTepa CONPUKACAIONMXCH TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJL, AKHIKOCTEH H ra3oB.



Japnenne. CriocoObl yMEHBIICHUA U YBEIMUCHUA MaBicHus. /laBnenue rasa.
3aBUCHMOCTh JIaBJIEHHA raza oT oObéma, temriieparypsl. llepejnava jpapiieHus

TBEPJIBIMH TEJIAMH, >KUJIKOCTAMU M TaszamMu. 3akoH llackaia. [THeBmarmdeckue
MAaIllUHEL. 3aBUCHMOCTh JAaBICHHA JKUJIKOCTH OT INIyOHMHBEL. [mapocTtarmdeckuii
napagokc. Coobmarommuecs cocyasl. | uapaBimmaeckue MEXaHu3MbL.

ArMocdepa 3emun M armocdepHoe JaBiieHue. [IpUYMHBL CyIECTBOBAHUA

pogjtymHoi obonoukn 3emum. OuweiT Toppuueinm. MsmepeHue armocdepHOro
JaBJIeHus. 3aBHUCUMOCTEL aTMOC(epHOro JaBIeHUA OT BHICOTHI HaJ YPOBHEM MOPAL.
[ IpuOOpHI /311 U3MEpPEHUSA ATMOC(EPHOTO JIABJICHUS.

JleficTBHE KUIKOCTH M raza Ha MOTPYKEHHOE B HUX TEJIO. BHITaIKUBAIOIas
(apxumesioBa) cuia. 3akoH Apxumesa. [Inapanue ten. BozayxoninasaHue.

Hemoncmpauuu.
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3aBUCHAMOCTH JABJICHUA Ia3a OT TEMIICPATypEL

Ilepenada JaBICHUA KUAKOCTHIO U Ta30M.

CooOlmatomuecs cocy/ibl.

['wjipaBimyeckuii npece.

IIposrienne neiicTBUSA aTMOC(epHOTo JaBICHYA.

3aBUCMMOCTh BBITAJIKMBAIONEH CHIIBI OT 00BbEMa NOIPYKEHHOH 4HacTH
TeJa U IUNIOTHOCTH KUIAKOCTH.

PaBeHCTBO BHITAJIKABAIONIEH CHIIBI BECY BHITECHEHHOM MHIKOCTH.
YcaoBue 11aBaHuA TeJl IUIABAHUE WA HOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIICHUA IIJIOTHOCTCH Tela U KUIKOCTH.

JlabopamopHuie padbomst u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BhEMa MOTPYKEHHOM! B
JKUKOCTH YaCcTH TEa.

Onpenenenue  BHITAIKUBAIOMENH  CHIIBI, JcicTByromeit Ha  Teno,
MOTPYKEHHOE B KHUJIKOCTh.

IIpoBepka HE3aBUCUMOCTH BBHITAJIKABAOIIEH CHUIIEI, IEHCTRYIOMEN Ha TEIO
B KHUJIKOCTH, OT MACCHI TEIIA.

OUBITH, JICMOHCTPHUPYIONUC 3aBUCAMOCTh  BRITAJKABAIONICH — CHIIBI,
nelficTBylomelf Ha Teno B KUAKOCTH, OT 00hEMa TMOTpY:KEHHOH B
JKUJIKOCTh YaCTH TeJIa ¥ OT IJIOTHOCTH KHUJIKOCTH.

KoHcTpyupoBanne apeoMerpa WIM KOHCTPYHPOBAHHE JIOJKH U
onpeaeicHnuE €€ IPy30IOIBLEMHOCTH.

Paznen S. PaGoTa 1 MOIITHOCTEL. DHeprusi.

Mexannueckas pabora. MOIHOCTS.

IlpocTele MexaHM3MBL phIYUar, OJIOK, HAKIOHHAs IUIOcKocTh. [IpaBumo
paBHOBecus phluara. [IpuMeHeHWe npaBuiia paBHOBECHS phHara K OJIOKY.



«3omoroc  mpaBwio» Mexanukd. KII[JI mpocteix MexammsmoB. [Ipoctoie
MEXaHU3MEI B OBITY W TEXHUKE.

Mexannueckas oHeprus. KuHernueckas M [NOTEHIMAIBHAA — JHEPIUSL.
[IpeBpalneHne OTHOTO BHJIa MCXaHUICCKOM SHEPTHAH B IPYToif. 3aKOH COXPaHCHUA
DHEPIUM B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamoprbsie pabomst u onvimel.

1. OupejiesieHre pabOTHl CHIIBI TPEHUS [P PABHOMEPHOM JIBMKCHUM Tella

10 TOPHA30HTANLHON MOBEPXHOCTH.
2. Hccneyopanue yciioBuil paBHOBECHS phluara.
3. Mamepenue KlI/] HaKJIOHHOM TJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPaHCHUS MEXAaHUUCCKOM SHEPTUU.
8 KVIACC

Paznen 6. TensioBbie sIBJIeHHSI.

OCHOBHBIE TIOJIOXEHUS MOJIEKYJEIPHO-KMHETHYECKOM TEOPUU  CTPOEHUA
BelecTBa. Macca W pa3Mephl aTOMOB M MOJIEKYJ. OMNBITHL, HOATBEP:KIAIOINNE
OCHOBHBIE IIOJIOKEHUSA MOJIEKYJIAPHOKUHETUIECKON TEOpUU.

Mopem  TBEPJIOrO, KUJKOIO W 1a3000pa3HOIO  COCTOAHUN BellecTRa.
Kpucrammraeckue u amopdubie Tena. OObACHEHHE CBOICTB ra3oB, KUAKOCTEH 1
TBEPJIBIX TEJ HAa OCHOBE IOJOKEHUN MOJIEKYJHIPHO-KUHETUYECKOH TEOPUU.
CMmaunBaHue U KaWULIPHEIC ABJICHUA. TeNIoBOE pacIupeHUE U CiKaTHE.

Temmeparypa. CpsI3b TeMIEpaTypHl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUA
yactull. BuyTpennas osHeprus. CrocoObl H3MEHEHUS BHYTPEHHEUH »SHEPIuu:
TeIonepesaua 5 COBEpIICHUE paboTHL Buaer TEILIONEPEIAUN
TEIUIONPOBOIHOCTE, KOHBEKITHS, U3y YCHHE.

KommuectBo TernioTel. YjaelbHasd TCIDIOEMKOCTE BelmecTBa. TeINIooOMeH H
TEIUIOBOE paBHOBecue. YpapHeHWe Telloporo Oananca. IliarneHue u
OTBEpJICBaHUE KPHUCTAUIMUYECKUX BEIMIECTB. YJACHbHAd TEIJIoTa IIJIaBJICHUA.
[TapooOpaszoranue u konjieHcanud. Mcnapenue. Kunenue. VYjensHad Ttemuiora
mapooOpazoBaHusA. 3aBUCUMOCThL TEMIICPAaTyphl KHUIICHHUSA OT aTMOC(EpHOro
JTaBJICHUS.

BitaskHOCTE BO3/Ty X 4.

DOHeprud TOIUIMBa. Y AeTbHAA TEIUIOTa CTOPaHMA.

Ilpunnuner paboTel TemmoBbix apurareneit KlIJ| temiaororo apurarens.
Teropsle JIBUTaTEeM U 3al{UTa OKPYKAOINESH CpeIbl.

3aKOH COXpaHEHUS U HIPEBPAICHUS SHEPTUH B TEIJIOBBIX IPOIECCax.

Hemoncmpauuu.

1. HalinojieHue 6poyHOBCKOTO JIBMKECHHUS.
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Habmonenue muddysun.

Habinoienue siBJIeHAN cMaurBaHWA W KaITHJUTSIPHBIX SBJICHWA.
Habinoienue TeIoBoro pacimupeHus TE.

M3MmeHEeHNE AaBJICHHA Ta3a IpH M3MCHCHHHM 0O0bEMa W HarpcBaHHHM VUM
OXJIaKICHUM.

ITpapvia U3MepeHUs TEMITEPaTyPHI.

BTl TEIIOTICpC/IauH.

OxJakIeHAE TIPHA COBEPIICHUH PadOTHI.

Harpepanue nipy copepriieHUH paboThl BHSIMTHAMHA CHIJIAMH.

. CpaBHenue TEINIOEMKOCTEN pa3JIMIHBIX BEIMECTB.

. HaGmoienne kumneHus.

. HabinojieHue nocrosgHeTBa TeMIepaTyphl Py IJIABJICHUU.
13.

Moieay TEIIOBBIX IBUTATCIICH.

JlabopamopHhusie padomst u onvimel.

1.
2.
3.

10.
11.
12.
13.

OUBITH IO OOHAPYKEHUIO JIEHCTBHA CHII MOJIEKY JEIPHOI'O NPUTSKEHHA.
OIBITHI IO BHIPAIMBAHUIO KPUCTAJUIOB IIOBAPECHHOM COJIM WK caxapa.
OnwITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUs Ia30B, KUIKOCTEH u
TBEPABIX TEIL.

Omnpezenenve gaBieHus Bo3Ayxa B OaJUIOHe MITPHUILA.

OIBITEI, JEMOHCTPUPYIOIUE 3aBUCMMOCTh JIABJICHUA BO3JyXa OT €ro
00BEMA W HAIPEBAHMS VIIA OXJIAMK/ICHU.

IIpoBepka runoTessl MTMHCHHON 3aBUCUMOCTH JIIMHEI CTOJIONKA KUIKOCTH
B TEPMOMETPUIECKON TPyOKE OT TeMIeparyphl.

HaGmoneHue #W3MEHEHUA BHYTPCHHEH »SHEprUM Tela B pe3yibTare
TeIJIoNepeIaut U pPaOOTHl BHEIIHUX CHIL

HccnenoBanue sABJICHUS TEINIOOOMEHA IIPU CMEMMBAHUM XOJOIHON 1
ropAa4en BOJIBL.

Ompeznenenyue  KOIMYECTBA  TEIUIOTHl, I[ONYYEHHOIO  BOMOH  IIpH
TEIIOOOMEHE ¢ HAIPEThIM METAIUIMIECKUM ITHIIMH/POM.

OrnpesienieHue y1enbHOM TEIIOEMKOCTH BEIIECTRA.

HecenemoBanue mnpoiecca UCIapeHus.

OrnpesiesieHne OTHOCUTEIBHOM BJIAKHOCTH BO3/yXa.

OrmnpenencHue yIenbHOM TEIIOTH IIIaBICHAA JIBIA.

Pazgen 7. DjekTpuyueckrue U MarHATHLIE SIBJICHMSI.

Onektpuzanus Tel. J[Ba poaa sIekTpudecKux 3apsajoB. BzammoneiicTteue
3apsKEHHBIX  Tell.  3akoH KylioHa (3aBUCHMOCTH  CHJIBI  B3aUMOJIEHCTBRUS
3apsKEHHBIX TEJ OT BEJIMUMHEI 3apsIIOB U PACCTOAHUA MEKTY TEIIAMH ).

Dnekrpuueckoe moje. HanpskéHHocTh allekrpudeckoro noiid. [IpuHnur

CYNIECPIO3UIMY SJICKTPAICCKUX TIOJICH (Ha KAYECTBEHHOM YPOBHE).



Hocurenmn aiekTpryccKkux 3apsAnoB. ODICMEHTAPHBIA JICKTPUUCCKUN 3apall.
Crpoenne aroma. IIpoBOJHMKA W JIMDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

ONCKTPUYCCKANA TOK. YCIOBHA CYIIECTBOBAHUA JJICKTPHYCCKOIO TOKA.
HMeTouyHAKM ITOCTOAHHOTO TOKAa. J[eMCTBHA DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B JKHJIKOCTAX U r'a3ax.

Onekrpudeckasd 1enb. Cuila  Toka.  DJIEKTPUYECKOE  HalpsAKEHUE.
ConpoTHBIIEHNE IIPOBOJHUKA. Y IEIBEHOE COIPOTUBIEHUE BelecTBA. 3akoH Oma
Juid - ydacrka 1nend.  [lociepoparellbHoe M IapajUISNIbHOE  COEJIMHEHUE
IIPOBOJTHUKOB.

PaGora w MomHocTs siiekTpudeckoro Toka. 3akoH Jhxoyis—Jlenna.
DINEKTPUYECKHUE TIENH U TTOTPEOUTENN IIEKTPUIECKOH sHepTHH B ObITy. KopoTkoe
3aMBIKaHUC.

IlocToAHHBIE  MarHATHL.  B3auMOACHCTBHE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1noJjie 3eMiIM ¥ €ro 3Ha4YEHUe JUIA )KU3HH Ha 3eMIIe.
OnsiT  Opcresla. MarHuTHOE 1IOJIE  BJIEKTPAYECKOro  Toka. [IpumeHeHune
AIEKTPOMArHUTOB B TEXHUKE. [IeiicTBME MarHUTHOTO II0JIA Ha IIPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENh TIOCTOAHHOrO TOKa. Mcloiab30BaHHUE 3JIEKTpOJIBUIATENCd B
TEXHUYECKUX yCTPOUCTBAX ¥ HA TPAHCIIOPTE.

Onsitel @apajied. SBneHne siekrpoMaraiuTHOR HHAYKIKAKU. [IpaBmiio Jlenna.
DIEKTpOTEHEPATOP. CrocoOnt HOJIy YEHUA AIEKTPUYECKOM SHEPTHH.
DICKTPOCTAHIIMH Ha BO300OHOBILIEMBIX HCTOUHHUKAX DHEPIHH.

HAemoncmpauuu.

DICKTpU3aLyA TEIL.
JIBa pona 3JICKTpUYICCKUAX 3apAJ0B U B3aUMOICHCTBUC 3apA’KCHHBIX TEIL
YeTpoHeTBO U IEUCTBHE DIIEKTPOCKOIIA.
DuekTpocTaruiecKas HHTYKITUA.
3aK0H COXpaHEHU SJIEKTPUIECKUX 3apAI0B.
TTpOBOJIHUKH U JIUAJIEKTPUKH.
MoieJIMpoBaHHE CHIIOBBIX JIMHUH 3JIEKTPUIECKOTO TIOJIA.
M eTOYHNKY ITOCTOAHHOIO TOKA.
JIeHCTBUA BIEKTPHIECKOTO TOKA.
. DIICKTPUICCKANA TOK B KAIJKOCTH.
. I'a30BBIi1 pasps.
. I3sMepenne clilbl TOKa aMIIEpMETPOM.
. I3MepeHne AIIeKTPUYECKOT0 HAIPSHKEHUS BOJIBTMETPOM.
. PeocTtar u MarasuH colpoTHUBICHUIA.
. BzaumoieiicTBHe IOCTOAHHBIX MarHUTOR.

A L A
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. MOI[GJII/IpOBaHI/IG HCBO3MOYKHOCTHU pa3JCcJICHWA 1TOJIFOCOB Maronra.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenmpoBaHue MarHUTHBIX IOJICH IIOCTOAHHBIX MATHATOB.

OnsIT Jpcrea.

MarauTHoE 110J1€ TOKa. DJIEKTPOMATHUT.

JleicTBrE MarHUTHOTO IIOJIA Ha IIPOBOJHUK C TOKOM.

DIEKTPOJBUTATEIH IIOCTOAHHOIO TOKA.

Hccenenopanue ABJICHUA 3JIEKTPOMATrHUTHOM HH/Ty KITHH.

Onsitel Dapanest.

3aBUCAMOCTh HAIIPaBIEHUA HWHIYKIMOHHOIO TOKAa OT YCJIOBHU €ro
BO3HUKHOBEHHA.

DIIEKTPOTreHEPaTOp NOCTOAHHOIO TOKA.

Jlabopamopnuie pabomst u onsvimoL.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneIThl 10  HAOMIOJEHUIO BJIEKTPU3AIlMU  Tel WHJYKIUEH u 1pu
COIPUKOCHOBCHHH.

Hccneoranne JeUCTBUA DJIEKTPUYECKOTO IO Ha IIPOBOJHUKA U
JIABJIEK TPUKU.

CoOopka u nporepka padboThl JJIIEKTPUUECKON IENU HOCTOAHHOIO TOKA.
W3mepenne u perympoBaHue CHUIIBI TOKA.

M3mepeHre 1 peryJimpoBaHue HALPSKEHU.

HccneoBanne 3aBUCUMOCTH CHJIBI TOKA, WUIYINETO YEpPE3 PE3UCTOp, OT
COIPOTURJICHUS PE3UCTOPA U HAIIPSKEHUA HA PEUCTOPE.

OIBITHI, JIEMOHCTPUPYIOIUE 3aBUCUMOCTh AIEKTPUYECKOTO
COIPOTHBJICHUS IIPOBOJAHUKA OT €r0 [UIMHEBI, IUIOIMAAW IOICPCUHOTO
CeUEHUA U Marepuaa.

IIpoBepka mpaBmna CIOKCHUA HANPDKCHHNA NPH MOCICAOBATCIFHOM
COC/IMHCHUH JIBYX PE3ACTOPOB.

IIpoBepka mpaBWwia JUI1 CHJIBL TOKA IIPU HApaJUICILHOM COEIUHEHUU
PE3UCTOPOR.

Omnpenenenue pabOTHI IEKTPUIECKOTO TOKA, UIYITIETO UePEe3 PE3UCTOP.
OrnpesielieHue  MONTHOCTH  JIEKTPUYECKOrO  TOKa, BBLICIBIEMOM Ha
pe3ucrope.

HccneoBanne 3aBUCMMOCTHA CHJIBI TOKA, WAYINETO YEPE3 JIAMIIOUKY, OT
HAIIPSKEHUS Ha HEld.

Onpeaencune K11 narpearest.

HccenemoBanue MaraiuTHOTO B3aMMOJICHCTBIA MMOCTOSIHHBIX MarHUTOB.
HM3ydeHne MarHUTHOTO TIONA  IOCTOSHHBIX  MATHUTOB IIPU  HX
00BEJINHEHUU U Pa3/ICIICHUM.

HccnemoBanue neicTBAA DIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY .



17. OIBITBL, IEMOHCTPUPYIOIIME 3aBUCHMOCTH CHJBL  B3aWMOJCHCTBUA
KaTylniKd C TOKOM M MarHuMra OT CHJIbl TOKa W HallpaBJIEHWA TOKa B
KaTylIke.

18. M3yucHuE NECTBUA MarHUTHOTO IIOJI HA IIPOBOJHUK € TOKOM.

19. Konctpyuponanue u uzydenue padboThl DIIEKTPOIBUTATEI.

20. smepenne KIIJ] anexkTpo/jiBUrarenbHOM yCTAHOBKHU.

21. OOBITBL O  MCCJIEJOBAHUIO ABJICHUA DSJIEKTPOMAIHUTHOM WHYKITUH:
HCCIICOBAHNE W3MEHECHMI 3HAYEHWA W HAIPABICHHUA WHAYKIMOHHOTO
TOKA.

9 KVIACC

Paznes 8. Mexannveckue siBJIeHUsI.

Mexannyeckoe JiBmkeHHe. MarepruanbHad Touka. Cucrema oOTcuéra.
OTHOCUTEIILHOCTh MEXAHHYCCKOTO JBIKCHHA. PaBHOMEpHOE NpAMOIMHEHHOE
newxkeHne. HepaBHoMepHOe mpsAMonHeliHOe ABKeHUEe. CpelHAAd U MTHOBEHHAs
CKOpOCTH TeJIa IIPHU HEPABHOMEPHOM JIBUKECHUU.

Vcekopenue. PapHoyckopeHHoe npamoiiMHeliHoe JipmkeHue. CpoOojHOoe
najgenue. OnsITsl [ amamnes.

PapHOMepHOE JIBH:KEHHME 110 OKpY:kHOCTH. llepmoji m yacrora oOparneHus.
JInHeitHad u yriiorad ckopocTd. [[eHTpocTpeMUTENIEHOE YCKOPEHHE.

Ilepsoiii 3akon Hetotona. Bropoit 3akon Hrrotona. Tperuii 3akon Herorona.
[IpuHIUI CYNIEPIIOZUITANA CHL.

Cuna yupyroctu. 3akoH | yka. Cuiia TpeHUA: CUila TPEHUA CKOJIBKCHU, CUIA
TpEHUA IIOKOS, APYTUE BUILI TPEHUS.

Cuia TAKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najieaus. J[Bwkenue rianer Bokpyr CousHna. IlepBad kocmuueckas CKOPOCTH.
HeBecoMocTs 1 IteperpysKu.

PapHoBecue marepuaibHOR Touku. AOCOMOTHO TBEpJI0e Teno. ParHoBecue
TBEPJIOTO TElA € 3aKPEIVIEHHON OChIO BpalieHns. MOMeHT cuiibl. [[eHTp TshKecTH.

Nmmyibe Tema. M3menenne uMimyinea. MMIyane cHiIbl. 3aKOH cOXpaHeHUst
HMMIIYJIbCa. PEaKTMBHOE JIBUKEHUE.

Mexanaudeckas paboTa W MOIMHOCThL. PaboTa cmil TSDKECTH, YHIPYTOCTH,
TpeHus. Cesa3h sHepruM U paboThl. [loTeHNMansHas SHEPTHs TeJa, MOHATOTO Ha/l
ITOBEPXHOCTHIO 3eMIH. [[oTeHInansHas sHeprus cxaTroi npyxuHbl. Knneruueckas
sHeprud. TeopeMa O KMHECTHYCCKOWM SHEPTHU. 3aKOH COXPAHCHHS MCEXAHHUYCCKOM
SHEPIUU.

Hemoncmpauuu.

1. HalinojieHue MexaHM4ecKoro JIBUAKEHUS Tejla OTHOCUTENLHO Pa3HbIX Tell

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

CpaBHCHHAC NYTCH W TPacKTOpHUil OBIKCHHUA OMHOTO M TOTO JKC TCla
OTHOCHTEIILHO Pa3HBIX TEJI OTCUETA.

M3MepeHne CKOpoCTH U YCKOPEHHS MPAMOJIMHEHHOTO JIBUKCHHUA.
Hccnenopanme Mpu3HAKOB PABHOYCKOPCHHOTO TBHKCHUA.

HaGmoaenue NBIKCHIS Tea IO OKPYKHOCTH.

HabinoieHne MexaHumIecKuX ABJICHUHN, POUCXO AKX B CUCTEME OTCUETa
«Tenexkkay mnpu  e€ paBHOMEPHOM W YCKOPCHHOM  JIBHGKCHUH
OTHOCHTENHHO KabnuHeTa PU3UKH.

3aBUCHMOCTh YCKOPCHHA Tejla OT MAacChl TeJla M JICHCTRYIONMEH Ha Hero
CHJIBL

Habinoienne paBeHCcTBa CHIT TIPH B3aUMO/IEHCTBIY TEIT.

M3MmeHeHre Beca Telia TP YCKOPEHHOM JIBHIKCHHH.

Ilepemada uMITy JIbCca MPH B3aUMOJICHCTBIM TCIL.

[IpeobpaszoBaHusA PHEPTUH MIPH B3aMOICHCTBUH TEIL.

CoxpaHeHNE UMITYJIbCa TIPH HEYTIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHHE UMITYJIbca TIPH a0COFOTHO YIIPYTOM B3aUMO/ICHCTRYH.
Habmoaenmne peakTHBHOTO TBIKCHIS.

CoxpaHeHHE MEXaHMICCKON SHEPTHN TIPH CBOOOTHOM TTa/[CHUH.
CoxpaHeHHe MEXaHMISCKOM DHEPTAH IIPH ABIKSHUN Tejla MO ASHCTBIEM
IIPYKUHBL

Jabopamopnuie pabomst u onvimoL.

1.

KoHcTpynpoBanue Tpakra Il pasroHa W JAJIBHCHINEIO PaBHOMEPHOIO
JIBWDKEHUA IMAPUKA U TEJICHKKH.

OmnpeneneHue cpeAHEH CKOPOCTH CKOJBKCHHA Opycka WM JBU/KCHUA
IIapHKa 10 HAKJIOHHO INIOCKOCTH.

OnpeneneHue yCKOpPeHMs Tejla IPA PABHOYCKOPEHHOM JIBIGKEHHH II0
HAKJIOHHOM INIOCKOCTH.

Heenenopanre 3aBUCAMOCTH IYTH OT BPEMEHM IIPH PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 HadalbHOH CKOPOCTH.

[IpoBepKka TIHIIOTE3Bl: €CJIMA IIPY PABHOYCKOPEHHOM JIBMKEHHMM 0e€3
Ha9aJbHOM CKOPOCTH IIyTH OTHOCATCA KaK pAl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE POMEKYTKH BPEMEHHU OJIMHAKOBHI.

Hccnenopanve 3aBUCUMOCTH  CHJIBI TPCHHS CKOJNBKCHUA OT CHIIBI
HOPMAJIGHOTO JABJICHUS.

Omnpenenenne Ko3GppUIMEHTa TPEHUA CKOIBKCHUA.

OnpejiesieHue KECTKOCTH IPYKUHBL.

Omnpenenenvie paboTHl CUIBI TPEHUI IPU PAaBHOMEPHOM JIBHKEHUU Tella
110 TOPU3OHTAILHONA HOBEPXHOCTH.



10. Onpenenenue padOTHl  CHUJBI  YIOPYTOCTH IHpU MOALEME TIpys3a ¢
HCIOJIb30BaHUEM HETIOJIBMKHOTO U TIOJ[BUKHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXPaHEHHS SHEPTHH.

Paznen 9. MexaHuveckHe KoJie0aHHS U BOJIHBI.

Konebarenpnoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KoleOaHuii: epuos,
4acToTa, aMIUMTY1a. Maremarudeckuii U Npy »KUHHBIA MasTHUKH. [Ipeppamenue
SHEPIUU IIPH KOJIeOATEIHLHOM JIBUKEHUH.

aryxaromue — KojeOanws.  Bromy:kaennsle — Kolebanma.  Pesomamc.
Mexanudeckue BoJiHBL. CpoiicTBa MexaHudeckux BoJH. [IpojoibHble W
IIONICPEYHBIE BOJHEL. JlnWHA BOJNHEI M CKOPOCTH €€ paclpoCTpaHEHUA.
MexaHudecKHe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI.

3eyk. I'poMkocTh 3ByKa U BhicOTa TOHa. OrpaxeHue 3pyka. MHdpaseyk u
VIBTPa3BYK.

Hemoncmpauuu.

1. HabGmopnenue koneOGaHWil Ten 10JI JICHCTBHEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

HaGmonenue kosebanmii rpy3a Ha HUTH U Ha IPYKALE.
HabmojieHre BhIHY KICHHBIX KOJIEOaHHIA M pe30HaHca.
PacripocTpaneHre IIpoI0IbHBIX U IOIIEPEYHBIX BOJH (HA MOJIEIIN).
HabmoieHue 3aBUCUMOCTH BHICOTHI 3BYKa OT YaCTOTHI.

o vk wWwN

AKYCTHYECKHI pe30HaHC.
JIaﬁopamopubze pabomer u onvimet.
1. OmpejiesieHne 4YacTOThl W TIEPHOJIa  KOJeOaHWHA MaTeMaTHIeCKOTO
MaATHHKA.
2. OmpeneneHne 4acTOTH 1 IIepHoAa KojcObaHuid Py KMHHOTO MasgTHHKA.
3. Hccaenopanre 3aBUCUMOCTH MEpHOjIa KoJieOaHUM MOABSHICHHOTO K HUTH
rpy3a OT JUIMHBI HUTU.
4. HccnenoBaHue 3aBUCHMOCTH IIEpHOAa KOJICOaHUM Py KMHHOTO MasTHHUKA
OT MAcchl Ipy3a.
5. TlpoBepka HE3aBUCHUMOCTH IIEpHOJIa KOJICOaHUI Ipy3a, MOJABEHICHHOIO K
HHTH, OT Macchl rpysa.
6. ONBITBL,  JICMOHCTPUPYIOUIUME  3aBUCUMOCTh  IIEpHOJIa  KOJICOaHUI
MPYKAHHOTO MAasTHUKA OT MAacCHl Ipy3a U KECTKOCTH Py KUHEIL.
7. W3Mmepenme ycKopeHUA cBOOOIHOTO MaCHHUS.
Paznest 10. DieKTpoMarHUTHOE 110J1€ H 3JIEKTPOMATHUTHLIE BOJIHBL.
DIIEKTPOMAarHUTHOE  1oJie.  JJIeKTpoMarHuTHele  BoJiHBL — CroiicrBa
AJIEKTPOMArHuTHRIX BOJH. Illkana »IEKTpOMarHUTHBRIX BOJH. lcmoias3oBaHme
AJIEKTPOMArHUTHBIX BOJH JUIA COTOBOM CBA3H.



ODIIEKTpOMarHuTHasA npupoga ceera. CKOpPOCTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

HAemoncmpauuu.

1. CBOWCTBa 3JICKTPOMAarHUTHBIX BOJIH.

2. BomnHoBEIE CBOiicTBa CcBeETA.

Habopamopnuie pabomst u Onvimol.

1. M3yyeHue CBOMCIB AJIEKTPOMATHUTHBIX BOJH € HOMOIEI0 MOOHJIBHOIO

TenedoHa.

Paznen 11. CBeToBEIC ABJICHHS.

JlyueBag  Mopens  cBera.  Mcerounmkm — cBeta.  llpamosmneinoe
pacrpocrpaneHue cpera. 3artMeHud Connna u Jlynel. Otpaxkenue cpera. [limockoe
3epKajo. 3aKOH OTPAKEHUA CBETA.

Ilpenmomnenue cBeTa. 3akoH MIPEIOMICHMA cCBeTa. lloaHoe BHyTpeHHee
OTpaKeHHe cBeTa. lcmonp3oBaHWE IIOJIHOIO BHYTPEHHETO OTPaKEeHUA B
ONITHYECKHAX CBETOBO/IAX.

Jlunza. Xojx aydeil B gymH3e. Onrumyeckad cucreMa (¢oToarapara,
MUKPOCKOIIA M TelecKoma. l1a3 Kak OIITHYecKasd CHCTEMA. bLIM30pyKOCTh U
JTAJIbHO30PKOCTb.

Pazmoskenue Oemoro cBera B croekTp. Omnnitel Hpioroma. Croxkenne
CHEKTPAJIbHBIX IBETOB. /[ucniepens crera.

Hemoncmpauuu.

IIpAMoImHENHOE paclpoCTpaHEHNE CBETA.

OtpakeHue crera.

IonydeHne n300pakKCHAN B IITIOCKOM, BOTHYTOM H BBIITyKJIOM 3€pKaslax.
IIpenomMiicHuE cBETA.

OnTrdecKuil CBETOBO/I,

Xop syueit B coOuparolneii JimHse.

Xo[ JIy4eil B paccerBaloieii JIMH3e.

[TosyueHure n300pakeHUH ¢ HOMOIBIO JIMH3.

L oo NN R W N

[Tpuanun acvicteus ¢oToarmapara, MUKpPOCKOIIA U TEJICCKOTIA.

10. Mopgenn riasa.

11. Pazjioxkenune 6eoro ceera B CeKTp.

12. Ilomyuenne 6€0T0 CBETA IPH CIIOKCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnusie pabomot u onsvimet.

1. Hccenenopanue 3aBUCUMOCTH YIila OTPAaKEHHUA CBETOBOTO JIyua OT yIJia
A/ [CHUS.

2. M3yuenwne xapaKTepuCTUK N300paKeHUs TIPEAMETA B IIOCKOM 3€pKalie.

3. Hccnenopanne 3aBHCHMOCTH YTJIa HPEIOMIICHHAS CBETOBOTO JIyda OT yTiia

Ma/ICHUS HA TPAHUIIC «BO3TYX—CTCKIION.



4. llomyuenne n300pakeHU ¢ TOMOIIBIO cOOUparomeit TUH3HI.
Onpejienenne GOKYCHOTO PacCTOSAHHUA W ONTUYECKON CHIIBI coOMparormeit
JIMH3BL.

ONBITH IO PA3JIOKCHUIO OEIOTO CBETA B CIICKTP.

7. ONBITHI IO BOCHPUATHIO IBETA MPEIMETOB IPU WX HAOMOJECHUU Yepes3
IBETOBBIE (PUIIBTPHL.

Pazjnen 12. KBa"nToBEIC ABJICHUSA.

OnwiTel Pesepdopma ¥ mraHetapHas MoJenb aroma. Monens atoma bopa.
Hcrryckanue u noromeHre ceera aromoM. KpanTel. JIMHeH4arkie ClIEKTPHI.

PamnoaktBHOCTh. Anb(da, OeTa- 1 ramma-musnydeHnsa. CTpoeHHe aTOMHOTO
aapa. HyxkiioHHaga wMojienb  atoMHoro  sjipa.  Mzoronsl.  PajuoakrupHbIe
upeppanienud. [lepuo/ nosaypaciiajia arOMHBIX SJIED.

Snepusie peaknuy. 3aKOHBI COXPAaHCHHS 3apsAlOBOIO W MAacCOBOTO UHCEIL.
OHeprus cBsA3W aTOMHBIX sAjep. CBA3k MacchHl W SHEpIWM. Peakiuuy cuHTE3a U
neneHus qjiep. Merounuku sHepru CoIHIA U 3BE3L.

AnepHas sHepreruxa. JIeMcTBUA pPajMOAKTUBHBIX H3JYUYCHHUI Ha KUBBIE
OpPTaHU3MEI.

Hemoncmpauuu.

1. CHeKTpHl U3IIyYeHUs U MMOTJIOMEHHAS.

2. CHEKTpHI pa3JIMUHBIX ['a30B.

3. Cuekrp Bojopo/Ia.

4. Habmonenue TpekoB B Kamepe Buimcona.

5. Pabota cuérunka HOHU3UPYIOMNX HU3ITyICHUH.

6. Permcrpanua n3iaydeHUA OPUPOIHBIX MUHCPAJIOB U IIPOIYKTOB.

Jabopamopnuie pabomot u onsvimet.

1. HabmopaeHue CIIONHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyUCHHUS .

2. Hccneyioranne TPEeKOB: M3MEPEHHUE SHEPIMU YACTUIBL 110 TOPMO3HOMY

myTH (110 poTorpadpusim).

3. Mzmepenue pajimoakTupHoro GoHa.

IHoBTOpUTEILHO-00001AIIMIA MO/LYJIb.

IloBTOpUTENLEHO-0000IMAIOMKN MOYJIb TIPeAHAa3HAYCH /I CUCTEMAaTU3aITuH
u  000OImEeHus  [PEJMETHOIO  COJECpKAaHUS U OObITa  JIEATEILHOCTH,
MpUOOPETEHHOTO TIPU U3YUSHUH BCETo Kypca PU3HUKH, a TaKKE I MOJITOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke i1  o0ydaromuxcs,
BHIOpPABIINX 3TOT YUSOHBINA MpeMeT.

[Ipy u3ydYeHUN JJAHHOTO MOJIYJISl PEATU3YIOTCH U CUCTEMATU3UPYIOTCA BUJIBI
JeATENHHOCTH, Ha OCHOBE KOTOPHIX OOECIIEUMBACTCA JAOCTUKEHUE MPEAMETHRIX 1
METAlpPE/IMETHRIX  IUIAHUPYEMBIX  pe3yJibTaroB  oOyueHus, dopmupyercs
€CTECTBCHHOHAYYHAATPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIC/IOBAHMS



SIBJICHUI IpUpoaLl 1 TCXHHUKH, OBJIAACHHC YMCHHAMHA 00TACHATL (1)I/ISI/I‘IGCKI/I€
ABJICHWA, IIPDUMCHAA ITOJYYCHHBIC 3HAaHWA, peliarthk 3a/ladd, B TOM HYHCIIC
Ka4CeCTBCHHEIC H SKCIICPHUMEHTAJILHBIC.

HpI/IHHI/IHI/IaJIBHO JNCATCIIBHOCTHBRIMN XApPaKTCp AAHHOTO pasacila pcalli3ycTcA
3a CUET TOro, 4YTO 06yqa101unec;1 BLIIIOJHAIOT 3aJaHrdA, B KOTOPLIX HM
HpejuraracTes:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUKA paclio3HaBpalb W HAYYHO OOBICHATH
(1)I/ISI/I‘I€CKI/I€ JABJICHHUA B OKPY)KaIOH_Ief/’I IIpupoac u HOBC@,Z[H@BHOP’I AKHU3HH,

HCIIOJIE30BaThE HAYYHBEIC MCTOABI UCCIICTOBAHMA (bHBI/I‘IGCKI/IX HBHGHHﬁ, B TOM
TUCIIC I IIPOBCPKHU THIIOTC3 | ITOJIYUCHHUA TCOPCTUICCKUX BEIBOOOB,

OOBACHATE Hay4YHBbIC OCHOBEI Hanbojiee BaKHBIX JIOCTHKEHU M COBpPEMCHHEIX
TGXHOHOFHﬁ, HallpuMeEp, NPAKTHICCKOTI'O UCIIQJIB30BaAHUS PA3JIMIHBIX HCTOYHUKOB
JHCPIHHA Ha OCHOBC 3aKOHa IIPCBPAIICHIA M COXPAaHCHHA BCCX M3BCCTHLIX BHIOB
OHCPI'UH.



IVIAHUPYEMDBIE PE3YJIbLTATbBI OCBOEHHA 1IPOI'PAMMDBI 110
POHU3UKE HA YPOBHE OCHOBHOI'O OBIITETI'O OBPA3OBAHUA

N3ydeHne (U3MKU Ha YPOBHE OCHOBHOIO 0OOIMIEro 0Opa3OBaHUA HAIPARIIEHO

HA JIOCTMKCHHC JIMYHOCTHRIX, METAIIPE/IMETHRIX U TIPE/IMETHRIX 00pa30BaTCIHHBIX
PE3YILTATOB.

B pesyibTare nusyuenusa pU3NKA Ha ypOBHE OCHOBHOTO OOIMEro 0O6pa3oBaHus

y obyyaromeroca OyayT copMUPOBaHBI CIEYIOINUE JTUIHOCTHBIE PE3yJIbTaThl B

JacTH:

1) naTpUOTHYECKOI0 BOCIIUTAHUSA:

— IPOSBIICHUE UHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCUICKOMH
dbusnyeckoi HayKu;

— IIEHHOCTHOE OTHOIMEHIE K TOCTIKEHUAM POCCUICKIX YVUEHBIX-(H3HUKOB,

2) rpaskaaHCKOI0 U TyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

— FOTOBHOCTH K aKTUBHOMY YYACTHIO B OOCYKJICHUN OOIMECTBeHHO3HAUNMBIXT
ATUUECKUX TPOOIIEM, CBA3AHHBIX ¢ MPAKTUISCKUM IPUMEHEHUEM JO0CTHKEHUH
dbusukuy;

— OCO3HaHHE Ba)KHOCTH MOPAIHLHO-3THYECKUX IPUHIUIIOB B JICATEIHHOCTH
YUCHOTIO,

3) 3CTEeTHYECKOT0 BOCIITMTAHHUS

— BOCIPHMATHE ICTETHUCCKUX KadecTB (PU3MUCCKONM HayKH: €€ TapMOHHIHOTO
IIOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI'0 II03HAHUSI:

— OCO3HAaHME NEHHOCTH (U3MUECKOM HayKM KaK MOIHOI'O MHCTPYMEHTA
[IO3HaHUS MHPA, OCHOBHI Pa3BUTHSA TEXHOJOIMU, BaKHEHINEH cocTaBisronei
KYJIETYPHI;

— pa3BUTHE HaydHOI MOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BaTEIbLCKOMH
NEeATSNLHOCTH,

S) dopMupoBaHust  KYJLTYPbI  3JIOPOBBS H  3MOIHMOHAJLHOIO
0J1ar OTI0JTY IHSI:

— OCO3HaHWE MEeHHOCTH Oe3omacHOro oOpasa KWU3HH B COBPEMEHHOM
TEXHOJOTHISCKOM MHpE, BaKHOCTH MpaBUI O€30IacHOTO IIOBEICHUA Ha
TPAHCIIOPTE, Ha JIOpOrax, € BJEKTPUUECKUM W TEILUIOBBIM O0OPYJ/IOBaHUEM B
JOMAIIHUX YCJIOBHAX

— copMHpOBaHHOCTL, HaBBIKa peIIEKCHH, MpPHU3HAHHE CBOETO IIpaBa Ha
omMOKY M TaKOTO KE IIpaBa y APyroro YeIoBeKa,

6) TPY/10BOT'0 BOCIIMTAHMSL:

— AaKTHBHOE Yy4YacTHE B PEIICHHM HIPaKTHUSCKUX 3a/1a4 (B paMKaX CEMBH,
o0pa3opaTelIbHON  OpraHW3alid, Topojla, Kpas) TEXHOJOIMYECKOW U



COIMAJILHOM HaIpaBJICHHOCTH, TPEOYIOMMUX B TOM UHCIC U (PHU3MUCCKUX
3HAHWU,

e — MHTEPEC K HPAKTHUECKOMY U3YUEHHUIO IIpodecchii, CBA3aHHBIX ¢ PU3NKOI;

e 7) 3K0JIOIHYECKOI'0 BOCIIUTAHMS :

e — OpPHEHTAMA Ha HpUMeHEHHE (PU3MUECKUX 3HAHWI M4 pelieHus 3aaad B
o0macTl OKpy:Karommelt cpennl, IUIAaHUPOBAaHUA IIOCTYIKOB M OIEHKH HX
BO3MOKHBIX ITOCIEACTBUM I OKPYSKAIOIIEN CPEIDI;

e — OCO3HaHWC TI00ATBLHOIO XapaxkTepa 35KOJOTMHCCKUX HpO6H6M n HyTeﬁ nx
PENICHNUA,

L 8) agalTalliild K H3MCHSIOIMMCH YCJI0BHIM COLIMAJILHOM H l'[pHpOI[HOﬁ
CpeanI:

* — HOTpG6HOCTB BO BBaHMOI[GﬁCTBHH IIpU  BLIITOJIHCHUNA I/ICCJIGI[OBaHI/Iﬁ "

HPOEKTOR (PU3UYECKONM HAIPABIIEHHOCTH, OTKPHITOCTh ONBLITY W 3HAHUAM
APYTruX;

e — TIOBHINECHHWE VYPOBHA CBOEH KOMIIETEHTHOCTH UYEpe3 IPAKTUUICCKYIO
IeSITEILHOCTE;

e — noTpeOHOCTH B (JOPMUPOBAHUM HOBBLIX 3HAHUA, B TOM uncie GopMyMpoBarh
UJEeH, IOHATHA, TUTIOTE3HI 0 PU3MIECKUX 00BEKTaX U ABJICHUAIX;

e — OCO3HaHHE ASPUIUTOB COOCTBCHHLIX 3HAHUH M KOMIICTCHTHOCTEH B 00s1acTH
$u3uKy,;

e — IUIAHUPOBAaHUE CBOErO pa3BUTUA B NPUOOPETEHUM HOBBIX (U3UUECKUX
3HAHWM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBIABJIATE B3aUMOCBA3H HPUPO/JILL, OOIIECTBA U
SKOHOMMKH, B TOM YUCIIE € UCIIOJL30BaHUEM (PU3UYECKUX 3HAHUI;

e — OIICHKAa CBOMX JCHCTBHM ¢ YUYETOM BIMSIHHA Ha OKPYKAIOIMYIO Cpemy,
BO3MOXKHEIX TTI00AIIHBIX TOCIIC/ICTBHIA.

METANPE/IMETHDBIE PE3YJIbTATDI

B pesynbTaTe OCcBOSHHS NporpaMMbl II0 (pU3KMKE Ha YPOBHE OCHOBHOTO
o01ero obpazopanus y oOyuarorerocs OyjiyT ¢copMUpOBaHEL MeTallpe/MeTHbIe
pe3yIbTAThI, BKIIOYAIONNE [103HAaBATEILHBIC YHUBEPCAILHEIC YICOHEIC NCHCTBUA,
KOMMYHHMKAaTUBHBIC  yHUBEpcalbHble  yUCOHLIC  JACHCTIBHA,  peryJLATHBHBIC
YHUBEpCalbHEIE YUeOHbIE IeHCTRUA.

IloznaBarteibHBIE YHHUBeEpPCaJIbHbBIE y‘IeﬁHbIe JelcTBUA

bazoBsbie Jlornveckue JlelCTBHA:



BLLIBSITE M XApaKTCPU30BaThL CYIICCTBCHHLIC IPHU3HAKA OOBEKTOB
(SBJICHUH );

YCTaHaBJIMBATh CYNECTBEHHBIA NPU3HAK KilacCH(UKAIMN, OCHOBAHUS JIJIA
0000ITICHNA 1 CPaPHEHUA,

BBEIIBJITH 3aKOHOMEPHOCTU ¥ IPOTHUBOPEUMS B pacCMaTPUBAEMBIX (paKTax,
JIAHHBIX 1 HAOJIOJICHUAX, OTHOCATIMXCA K PU3NIESCKUM SBJICHUAM;
BBISBJIATh UPUUMHHO-CJIC/ICTBEHHBIE CBA3M IPH H3YYCHHH (UBMYECKUX
ABIIEHUI U MPOIECCOB, /IETaTh BHIBOALI ¢ MCIOIL30BAHUEM JI€TYKTUBHBIX
W WHJYKTHBHBIX YMO3aKIIOUECHUH, BBUIBUIaTh THIOTE3B O B3aMMOCBA3AX
(pU3UUESCKUX BEITMUHLL

CAMOCTOATENILHO BHIOMparh croco0 peimeHus y4yeOHOU  ¢usndeckoit
3a/jaun (CpaBHEHUE HECKOJIBKMX BapUaHTOB peEIIeHUs, BHIOOpP Haumbolee
IIOJIXO/IAIETO ¢ YUETOM CaMOCTOATEILHO BEIICTICHHBIX KPUTCPUEB).

bazoBnle HcciieoBaTeILCKHE JTeHCTBHSA:

HCIIONB30BaTh BOIIPOCHI KaK UCCIIEIOBATEIIBCKUI MHCTPYMEHT IIO3HAHMA;
HIPOBOJUTH 10 CAMOCTOATEIBHO COCTARJICHHOMY ILJIaHY OIIBIT, HECIIOKHBIN
¢uznueckuif DKCIEpUMEHT, HEOOJLINOE HCCISTOBAaHUE (PU3HIECKOTO
ABJICHUA,

OIIEHMBAThL Ha [PUMEHHUMOCTh M  JOCTOBEPHOCTL HHGOPMAIHIO,
IOJYYEHHYIO B XO/I€ UCCIIE/IOBAHUA WIIM SKCIIEPUMEHTA,

CaMOCTOATENILHO (GopMyHMpoBaTh 000OINEHUA U BBIBOJIBI IO PE3yJIbTaTam
IIPOBEIEHHOrO HAOJMOICHUS, OIBITA, UCCIICTOBAHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JIaJibHEWINEe  paszBuTtue  PU3MUYECKUX
IIPOIIECCOB, a TAK/KE BBIIBUTaTh IPEINONOKEHNAA 00 X pa3BUTHH B HOBBIX
YCIOBUAX U KOHTCKCTAX.

Pa6orta ¢ undgopmanmeii:

HPUMEHATh PA3JIMYHBIE METO/(bl, THCTPYMEHTHI U 3alIPOCHI 1IPU IIOUCKE U
otbope mHpOpPMAIMM WM AAaHHBIX ¢ YUETOM MPEIOKEHHON ydeOHOM
dbusrueckoit 3a1a4u;

AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPUPETUPOBATE UH(OPMAIIUIO
Pa3IUIHBIX BUAOB U (POpM IIpeICTaBICHHUS,

CAMOCTOSTENILHO  BBHIOMpaTh ONTUMAILHYKO  (OpMYy  LpeJICTaBJIeHUs
nHpOpMAITUl W WUIOCTPUPOBAThL pPEIMAcMBIE 3aJladdl  HECTIOKHBEIMH
CXEMaMH, TuarpaMMaMu, UHoO# rpadukoif 1 MX KOMOMHAIIMSMMU.

KOMMYHI/IKaTI/IBHLIe YHHBe¢PCAJILHBIE yqeﬁﬂme JeHCTBUS:

B XOJIc OOCYKJICHUS yUcOHOro Marepualia, pe3yJIbTaToB JIadOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOIPOCH! IO CYIMIECTBY 0OCY:KIaeMOM TEMEI U
BBICKA3bIBaTh WJ/ICHW, HAIICJICHHBIC Ha PCINCHHUC 3a/1a4d W TIOJUICpKaHUC
OJaro;keaaTeJIbHOCTH OOINCHUA,



COIIOCTAaBJATh CBOM CYKICHHUS C CYXACHWAMH [PYTUX VYIaCTHHUKOB
Jaaiora, OOHApYy KUBATh PA3IAIAE U CXOJCTRO TTO3HITHII;

BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

Ty OJIMTYHO TPEICTABIIATE PE3yAbTaThH BHIIOTHCHHOTO (PU3MICCKOTO OIBITA
(oKCIIepuMeHTa, UCCIICIOBAHM, TIPOEKTA);

IMOHUMATh W WCIOJNB30BaTh  INPCUMYINECTBA  KOMAaHJIHOH W
VHMBWIYATHHONM  pabOTHl NPU  PEIICHUN KOHKPETHOM  (PU3HUCCKOM
MIPOOJIEMEL;

MIPUHUMATE TCJTH COBMECTHOM JICATEIRHOCTH, OPTraHW30BBIBATh JICHCTBHSA
0 €€ JOCTIKEHHIO. paclpedeisTh poid, OOCYKIaTh IPOIECCH H
PE3YJILTATHl COBMECTHOM paboOTHI, 0000IATh MHEHUA HECKOIBKHX JIIOJTEHH;
BHIMOJHATH CBOIO YacTh pabOTHI, JOCTHras Ka4eCTBEHHOTO pe3yJibrara 1o
CBOCMY HAIPaBICHUIO W KOOPAWHUPYS CBOM JCHCTBHS C JAPYyTHMH
IEHaMH KOMaH/THI,

OIICHHMBAThL KA4yecTBO CBOCTO BKJaja B OOIMMMA MPOJYKT MO KPHUTCPHSIM,
CaAMOCTOATEIILHO CHOPMYIMPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTRYS.

PeryisiTuBHbBIe YHHBepcaJbHbIe yueOHbIe JelicTBHSA

CaMOOpFaHI/ISaHI/IfR

BBIABJIATH HpO6H€MBI B JKXU3HCHHEIX H yq€6HBIX CUTyanuiax, Tp€6yIOHII/IX
TS peieHUI GU3MICCKUX 3HAHUM,

OPUCHTHUPOBATHCA B Pa3JINMYHbIX HoOJaAXO0Hax MMPpUHATUA pemeHI/Iﬁ
(MHJIUBU/Ty aTIbHOE, TIPUHATHE PEIIEHUA B TIPYIINIE, IPUHATHAE PEIICHUN
IpyNnoi);

CaAMOCTOATCIILEHO COCTABILITEL AJIT'OPHUTM PCIICHNA (I)I/IBPI‘IGCKOﬁ 3agaduu nim
IJIaHa HCCIICHOBAHUA C yqéTOM HUMCIONUXCA PECYypPCoOB H COOCTBEHHBIX
BOBMO)I(HOCTGﬁ, APIr'yMCHTHPOBATH HIPEJIATaCMBIC BAPUAHTHI pemeHHﬁ;
AcCIaTh BBI60p u 6paTB OTBCTCTBCHHOCTE 34 PCIICHUC.

CaMOKOHTpO.H]), IMOIIMOHAJbHBLIN HHTEJIJIEKT:

IaBaTh aJICKBATHYIO OLEHKY CUTYALlMH U IIpeAararh IUIaH €€ N3MEHEHNUA;
OOBACHATH ~ UPUYHMHBI  JIOCTHIKEHHMA  (HEJOCTHIKEHUA)  PE3yJIbTaToB
JIEATEILHOCTH, JIABATh OIIEHKY IPUOOPETEHHOMY OLBITY;

BHOCHUTH KOPPEKTHUBEL B JICATEIBHOCTE (B TOM YHCIE B XOJ BBHIIIOJIHCHUA
(¢u3MUecKOro  WCCIEAOBaHMS WM IPOEeKTa) HAa OCHOBE HOBHIX
O0CTOATENBCTB, W3MEHUBIIMXCA CHTYyallMii, YCTaHOBJIEHHBIX OIMUOOK,
BO3HUKINMX TPYHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEIH U YCIIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeka B XOJe Clopa WM JIMCKYCCHH
Ha HayYHYIO TeMY, IIOHUMATh MOTHUBEI, HAMEPEHU U JIOTUKY APYIroro;



e IIpU3HABATH CBOE MPaBO Ha OMMOKY IPH PEIICHUN PU3MUSCKUX 3a/1a49 WIIH
B YTBEPK/ICHUAX HA HAYUHBIE TEMBI U TAKOE K€ MPABO JPYTOrO.

IHHPEIMETHDIE PE3YJIBTATDI

K xonrty obyduenus B 7 kj1acce IpeAMETHBIE pe3yJIbTaThl HA 6a30BOM YpOBHE
JIOJKHBL OTpakark ¢QOPMUPOBAHHOCTE Y OOYUAIOIINXCH YMEHUIA:

e WCIONH30BaTh MOHATHA: (PU3MUECKUE M XUMHAUYECKHE  SABJICHUA,
Ha0JIIOJICHUE, SKCHEPUMEHT, MOJIEIh, TUIOTE3a, €AUHUIBL (PU3NUECKUX
BEIIMYUH, 4TOM, MOJICKYJIa, arperarHele COCTOSHUA BelecTBa (TBEPJIOE,
KUAKOE, Ta3z000pasHOe), MeXaHWUecKoe JBIKEeHHE (paBHOMEpPHOE,
HEPABHOMEPHOE, MPAMOJMHENHOE), TPAaeKTOPUs, PaBHOJEHCTRYIONIA
cwia,  AedopMaims (yopyrass, — IIacTU4ecKas),  HEBECOMOCTD,
COOOIIAIOIINEC COCYBL;

e pazmmyath ABIeHUA (MUdQy3ua, TEITOBOE JIBWKCHUE JACTHUI BEIECTBA,
PABHOMEPHOE  JIBMIKCHHME, HEPABHOMEPHOE  JIBUXKEHHME,  WHEPIIMA,
B3aMMOJICCTBUE TEJ, PAaBHOBECHE TBEPJLIX TENI ¢ 3aKPEIJIEHHON OCBIO
BpallleHud, [epejladya JIaBJIeHUud TBEPJIBIMU TelaMU, KUJKOCTIMU U
razam, armocdepHOe JlapJicHME, IUlaBaHME TeJ, [peBpalicHus
MEXaHWIECKOI DHEpPruy) MO OMMCAHUIO WX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE ABJICHUE;

e pacmo3HaBaTh IMPOSIBICHUEC W3YUYEHHBIX (U3UUECKUX SABICHUNH B
OKPYKaIOIMEM MHpEe, B TOM uWciie (U3NYECKHe SBJICHHA B TPHUPOJIE:
HIPUMEPHI JIBUKEHUA C PA3JIMUHBIMU CKOPOCTAMHM B KUBOH U HEKUBOU
MIpUPOAC, JCHCTBUC CHIBI TPCHUA B IPHUPOAC W TCXHHUKE, BIHMAHUC
atMoc¢epHOro J1aBJieHUA Ha KUBOI OpraHU3M, IUIABaHUE PHIO, phIYaru B
TeJle YEJIOBEKa, IPU ATOM HEPEBOAUTH PAKTUUECKYIO 3314y B YUeOHYIO,
BBIJICIIATE CYIIECTBEHHBIE CBOMCTRA (NIpU3HAKHU) PUBHUECKUX ABJICHUI;

e OIHMCHIBATHL U3YUEHHBIE CBOMCTBA Tel U (PU3MUESCKUE SABICHUA, UCIIONb3Y S
(dbusryeckue BeJMUMHBL (Macca, OO0BEM, IUIOTHOCTh BEHIECTBA, BPEMS,
IIyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHJIA VIIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Cuia TPEeHWs, JaprlieHue (TBEPAOro Teja, KUJKOCTH, rasza),
BBITAIKUBAIONIAA CUJIA, MeXaHuveckad padora, MOIMHOCTh, ILIEYO CHUJIBI,
MOMEHT CHIBI, KOX((UIMEHT TMOJE3HOIO JCHCTBHA MEXaHW3MOB,
KUHETUYECKasd W IMOTCHIUWANbHAA SHEPIUs), NPU OIUCAHWUW IIPABWIEHO
TpaKkTOBaTh  (U3UYECKUIl  CMBICH  HUCHOJB3YEMBIX  BEIMYMH, HX
0003HAYEHU W €AUHUIIBI (U3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIBL,
CBSI3BIBAIOIIE JAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTHMH BEITUUMHAMMI,
CTPOUTH IpadyKy U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYNH;



XapaKTepU30BaTh CBOICTBA TeJ, (U3UUCCKUC SABICHUS U IIPOIICCCHI,
WCIIOJNB3YA IIpaBHIIa CIOKEHUA CHJI (BJIOJIb OJIHOM NpAMOM), 3aKOH [ yKa,
3akoH Ilackais, 3akoH Apxumesia, paBuio papHOBecHs phluara (6Jioka),
«30JI0TOC IPaBHIO» MCXAHHUKH, 3aKOH COXPAaHCHHA MCXaHUYCCKOH
DHEPrUM, IpPH OHTOM JABaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKoHA U
3alICHIBATH €10 MATEMATUYECKOE BBIPAKCHUE,

OOBACHATH (PU3UUECKUE ABJIECHUS, IIPOIIECCHL U CBOMCTBA TEJ, B TOM YUCIIE
M B KOHTEKCTE€ CHUTYallud MPAKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBIABIATH NPUYUHHO-CIIC/ICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHE M3 1-2
JIOTHYECKUX IMAroB ¢ omopoil Ha 1-2 W3y4YeHHLIX CBOMCTBA (PHM3MUSCKUX
ABJIEHUAM, (PU3UUECKHX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacd€THBIE 3aja4yd B 1—2 JCHCTBUA, HCIONb3YA 3aKOHBI H
¢$opMyJIBI, CBA3BIBAOIMUEC (PU3MUCCKAC BEIMYMHBL HAa OCHOBE aHalm3a
YCIIOBUA 33Ja4U 3aIIUCHIBATh KPATKOE YCIOBUE, MTOACTARIATE (PU3UUCCKUE
BEJIMUMHBL B (OPMYJIBI M IIPOBOJIUTH PACUETHI, HAXOJMUTH CIPABOYHBIE
JIAHHBIE, HEOOXOJUMBIE JUIA PENICHUA 3a/1a4, OIEHUBATH PEATMCTUYHOCTh
IIOJIyYEHHOM (PpU3udecKol BeIMIUHEL;

pacno3HaBarh MHPOOJIEMBI, KOTOPHIE MOKHO pENIUTh UPU  TOMOINHU
(pu3HIECKUX METOAOB, B OIIUCAHNUH UCCIIETOBAHNA BEIEIATEH IIPOBEPIEMOE
HpENONIOKEHAE  (TUIIOTE3Y),  pasdindarb M HHTEpPIPETUPOBATH
IOJIyYEHHBIA PE3yJIbTaT, HaxoJIUTh OIMUOKHM B XOJIE OIBITA, JIENATh
BBIBOJIBI 1O €T'0 PE3YJILTaTaM,

IPOBOJUTH ONBITHL 110 HAOMOACHUIO (PU3MYECKUX SBICHUA WM
dpuzHICCKUX CBOMCTB TCIL ¢dopMyIpOBaTh IIPOBEPACMBIC
IIPEIIOJIOKEHIA, COOMPATh YCTAHOBKY W3 MPEANIOKEHHOTO 000pyI0BaHMUA,
3alKCHIBAThL X0/ ONBITA U (POPMYIMPOBATE BEIBOJBL,

BBIIOJIHATE HPAMBIC W3MEPEHUA PacCTOAHUA, BPEMEHH, MAacChl Tela,
00BéMa, CHIIBI KW TEMIIEpaTyphl ¢ UCIOJNL30BAHUEM AaHAJIOTOBLIX U
nUQpoBBIX MPUOOPOB, 3alMCHIBAThL IIOKa3aHUA IPUOOPOB € YUYETOM
33JIaHHOM abCOJHOTHOM HOIPENTHOCTH U3MEPEHUI;

IIPOBOAUTDH UCCIENOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKO BETMUUHEI OT
JIPYTOH € HCIOJbB30BAHUEM MPAMBIX HM3MEPEHMI (3aBUCUMOCTH IIyTH
PaBHOMCPHO [ABIDKYINCTOCS Tejla OT BPEMCHU ABIDKCHUSA TENa, CHIIBI
TPEHHA CKOJLKCHHA OT Beca Tella, KauecTBa 0OpabOTKH IMIOBEPXHOCTEH TeT
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAIU COIIPUKOCHOBEHUA TETI, CHJIBI
VIPYTOCTH OT YJUIMHEHUA IPYKUHBI, BBITAJIKUBAIONIECH CHIIBI OT 00bEMa
IOTPYKEHHOM YacTH Tejla U OT INIOTHOCTH KUAKOCTH, €€ HEe3aBUCUMOCTH
OT INIOTHOCTH TeJIa, OT INIyOHHBI, HA KOTOPYIO IOIPYIKEHO TEJO, YCIOBHMA
IJIABAHUA TEJl, YCJIIOBUI paBHOBeCHs phldara M OJIOKOB), y4acTBOBaTh B



IUTAHAPOBAHUM yICOHOTO WCCICAOBaHMA, CcOOMpaTh yCTaHOBKY W
BHIMOJHATE WU3MEPEHUsA, Cclejiysl IMPeJUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3YJILTAThl MOJIYYCHHOH 3aBUCHMOCTH (H3MYECKHX BEIWYWH B BUJIC
MIPCIUIOKCHHBIX TaOaMIl W TpadUKOB, ACHAaTh BHIBOJABI IO pPE3yJIbTaTaM
HCcCIIeOBAHNS,

IIPOBOUTh KOCBECHHBIC HM3MEPCHHMS (PH3UUCCKUX BeIMIUH (IIOTHOCTH
BEIECTBA JKWJIKOCTH W TBEPJIOrO Tejla, cuia TPCHHUS CKOJIBKCHHA,
TaBJICHHE  BO3/AyXa, BHTAJKUBAIOIMAs cHJIa, JeHCTByIomas Ha
MOTPYKEHHOE B IKWJIKOCTh TeJO, KOAX()(PHUIMECHT MMOJIC3HOro JIeHCTBHA
MIPOCTBIX MEXAHHU3MOB), CJeAys TNPEIIIOKSHHOW WHCTPYKIHUA: IIpH
BHIMOJIHEHUHM HM3MEPEHU CcOOMpaTh SKCHEPUMEHTAILHYI) YCTAaHOBKY H
BBIUHCIIATH 3HAYCHAE UCKOMOM BEJIMYHHEI,

coOIOIaTh MpaBHIa TEXHUKU O€30MacHOCTH IpH padboTe ¢ 1abopaTOPHBIM
000pyA0BaHUEM;

YKa3BIBATh TPUHIMIIEI JICHCTBUSA HPUOOPOB M TEXHUYECKHUX YCTPOUCTR!
BECHl, TEPMOMETp, JUHAMOMETP, COOONIAIOIMHAECA COCYJIBI, OapoMerp,
pBIUar, TOABMKHEIN U HETTOABMKHEII OJIOK, HAKJIIOHHAA TIOCKOCTE;
XapaKTepu30BaTh MPUHITANLI  JICHCTBHA  W3YYCHHBIX TNpHOOPOR W
TEXHUIECKAX YCTPOWCTIB C OMOpoM Ha WX OmucaHusd (B TOM YHCIE:
ITOJUMUITHAKA,  YCTPOMCTBO  BOJIONPOROJIA, T'MJIPABJIMYCCKUNM  Tpecc,
MaHOMETP, BRICOTOMEp, TTOPIITHEROI HACOC, apeOMETP), UCTIOIL3YS 3HAHHS
O CBOHMCTBaX (U3MICCKUX SIBICHUN W HEOOXOMUMBIC (PU3NIECCKUC 3aKOHBI
Y 3aKOHOMEPHOCTH;

MIPUBOUTH  NPUMEPH  (HAXOAWTH HHQPOPMAIMIO O  [pPHUMEpax)
MIPaKTHIECCKOTO HCIOMb30BaHAA (PU3MUCCKUX 3HAHWKA B IIOBCETHCBHOM
KU3HE I oOecteueHrsa 6€30IacHOCTH Hpu oOpaIneHun ¢ MpubopaMu U
TEXHHICCKAMH YCTPOMCTBAMH, COXPAHCHHA 3JI0POBBA W  COOJIOCHHSA
HOPM DKOJIOTHIESCKOTO TTOBEACHUS B OKpYKaloIeit cpee;

OCYMICCTBIIATE  OTOOp HMCTOYHHMKOB HHpopmarnmu B VHTepHeTe B
COOTBETCTRHH C 33/ITAHHBIM TIOHMCKOBBIM 3allPOCOM, HA OCHOBE UMCIOTITHX CS
3HAHUA ¥ TYyTEM CPaBHEHHA Pa3IMIHBIX HCTOYHHKOB  BBIACIATH
MHPOPMAITHIO, KOTOpasd SBJISAETCA TPOTHBOPEUYMBOW WIIM MOXKET OBITH
HETOCTOBEPHOIA,

HCIIOJIL30BaTh MPH BHINOTHCHUH YICOHBIX 3aJaHUil HAayJIHO-TIOMYJHIPHYIO
omTepaTypy  (Qusmueckoro comepsKaHWA, CIPABOUHBIE  MaTepPHAIIbI,
pecyperl cetr MIHTepHET, BIajeTh MPpUEMaMU KOHCTICKTUPOBAHUS TCKCTA,
mpeoOpazoBaHmA HHPOPMAITHH U3 OJTHOM 3HAKOBOM CHCTEMEI B APYTVIO;
co3/1aBaTh COOCTBCHHBIC KPATKUE MUCHMCHHBIC M YCTHHIC COOOINMEHUS Ha
OCHOBE 2—3 HUCTOYHUKOBR WH(POPMAITIU (PH3UICSCKOTO COJICPKAHMA, B TOM



Ypcle MyONMYHO JelaTh KPaTKUe COOOIMEHUI O Pe3ysbTaraX MpPOCKTOB
WM  Y4YeOHBIX HCCIECJOBaHUN, I1IPM 3TOM T'PaMOTHO HCIIOJIb30BATh
M3YYCHHBI TOHATHHHBIN anmapar Kypca (M3HMKH, COIPOBOX/IATh
BBICTYIUICHUE IIPE3CHTAIIUCH;

IIPY BBIIOJNHEHUN VYIEOHLIX IPOSKTOB M HCCISJOBAHUI paclpeesiarh
00A3aHHOCTH B TPYyHIE B COOTBETCTBHH € IOCTABJICHHBIMU 3aj[a4aMH,
CJIEC/IUTh 3a BBIIOJHCHHEM IUIAHA JICUCTBUIL, aJ[CKBAaTHO OICHUBATh
COOCTBEHHBIA  BKJaJ B  ASATCILHOCTL  IPYNIBI,  BLICTPAaUBaTh
KOMMYHHUKATUBHOE B3aUMO/JICHCTBUC, YIATHIBAA MHCHHUE OKPYIKAIOIUX.

K xouiry o0ydenus B 8 kij1acce IpeqMeTHLIE PE3YILTAaTEl Ha 0a30BOM YPOBHE
JIOJKHBL OTpakark ¢QOPMUPOBAHHOCTE Y 0OYUAIOMUXCH YMEHUIA:

HUCHOJb30BaTh IIOHATUA: MAacca U pasMepbl MOJIEKYJI, TENJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTtHble COCTOSHUA BEIECTBA, KPUCTAUINUECCKUE U
amMop(dHBIE Tela, HACHITEHHBIA W HEHACHINEHHBIA Map, BIAXKHOCTH
BO3/lyXa, TEMIICpalypa, BHYTPCHHAA SHEPIUd, TCIUIOBOM JIBUIATECIb,
3JICMCHTAPHBIA 3JICKTPUYCCKUN 3apAJl, JJICKTPUUYCCKOE T0JIE, IPOBOJIHUKHA
U TUAJIEKTPUKHU, TTIOCTOSIHHBINA SJIEKTPUUECKUNA TOK, MATHUTHOE TI0JIE,
pasnu4aTth fABJIEHUA (TEIJIOBOE PACHIMPEHHME M CiKaTHe, TeIllolepe/iaJa,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWULAPHBIE ABJICHUA, UCIIApEHUE,
KOHJICHCAIIUA, IUIABJICHUE, KpPUCTAUM3alyd (OTBEPJICBAHNE), KHUIICHUE,
Tenjonepeaya (TEILIOIIPOBOJIHOCTH, KOHBEKIIHA, W3JIYUYEHHUE),
SIIEKTPU3AU TEN, B3aUMOICHCTBUE 3apAN0OB, NEUCTBUA SIECKTPUUECCKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJICHCTBUE MAardHUTOB, JEUCTBUE
MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, 3JICKTPOMarHATHAA HHIYKITHA)
IO ONHWCAaHUIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMUX AaHHOE GHU3HISCKOE ABJICHUE,

paclio3Haralh  IPOSABJICHUE U3YYEHHBIX  (QuzMueckux  dBJEeHUN B
OKpYy:KaloIleM MHpe, B TOM 4YHCIe (PU3MUSCKUE SBJICHUI B TMPHUPOJIE:
IHIOBEPXHOCTHOC HATAKCHUEC W KAOWJUBIPHBIC SABJICHUA B IHPUPOJIC,
KpPUCTAJUIBI B Opupoje, wu3nydyeHue CoJHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe OpH3bI, 00pasoBaHUE POCH, TYMaHa, HHEsA, CHETa, DIICKTPHUCCKIE
ABJIEHUSA B arMocdepe, BJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojae 3emum, apeitd MoMmocoB, pojib MarHUTHOTO HOJIA I KH3HH Ha
3eMIie, HOJIPHOC CUSIHUE, IIPHA DTOM IICPECBOAUTH MPAKTUUCCKYIO 3a1auy B
yUueOHYI0, BBIJICIATH CYIECTBEHHBIE CBOIcTBa (IpU3HAKU) (PU3MUECKUX
SIBJICHUM,

ONHUCHIBATH U3yYUCHHBIE CBOHCTBA Tel M (PU3MUSCKUE SIBICHUS, UCIONb3Y S
(u3ryuecKkue BelIMYUHBL (TeMIlepaTypa, BHYTPEHHAS SHEPIU, KOJIUYECTBO
TEIJIOTHI, VJICJAbHAasA TCIUVIOEMKOCTh  BEIECTBA, VJCJIbHad TenjloTa



IUTaBJICHUA, YJeNbHasg TEIIoTa MapooOpaszoBaHusd, yIcibHasg TEIUIOoTa
CropaHusi TOIUIMBA, KO3((UIMEHT MOJIE3HOTO JICHCTBUA — TEILIOBOH
MaIllMHbI, OTHOCUTEINIbHAA BJAKHOCTH BO3/lyXa, SJIEKTPUYECKUN 3aps,
CHUJIa TOKa, SJICKTPUYECKOC HAIPAKCHUE, CONPOTUBICHUE IIPOBOJHHKA,
VACILHOE  CONPOTUBJIECHME  BemecrBa, paboTa W MOIMHOCTE
AICKTPAYECKOTO  TOKAa), I1IpM  ONMCAaHWHA  IIPABWILHO  TPaKTOBAaTh
(pU3HUECKUI CMBICIT MCHOJIB3YEMBIX BEJIMYUH, 00O3HAYCHHUS W €JMHHUIIBI
¢uzuUecKUX BENWYINH, HAXOMWUTL (POPMYJBI, CBS3BIBAIOIUE JTAHHYIO
(pM3UYECKYIO BEIMYMHY C JIPYITMMH BEJIMYHMHAMH, CTPOWTH I'paduKH
M3yUCHHBIX 3aBUCUMOCTEN (PU3UIECKIX BEIUINH,

XapaKTEepU30BaTh CBOMCTBA TeJl, (PU3MIECKHE HABICHUA M IPOIECCHI,
WCIIOJNb3YA OCHOBHBIE IIOJIOXKEHUA MOJEKYJAPHO-KMHETUUECKOH TEOPUH
CTPOCHMA BEINECTBA, NPUHIMI CYIIECPIIOZULINM ITOJIEH (Ha KaueCTBCHHOM
VPOBHE), 3aKOH COXPAHEHUA 3apAJa, 3aKOH OMa JUId y4acTKa eI, 3aKOH
Jixkoyna—Jlenna, 3aKkoH COXpaHCHWA SHEPIMH, UPH HSTOM  JlaBaTh
CJIIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA M 3allMCHIBATHL €I0 MATEMaTHYECKOE
BBIpAKEHUE;

OOBACHATH (PU3HYECKHE MPOIECCHl M CBOHCTBA TEN, B TOM 4YHCJIE WU B
KOHTEKCTE CHTYalHil IIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABILATH
HPUYUHHOCIIEICTBEHHBIE CBA3H, CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX
maroB ¢ omnopoil Ha 1-2 WM3y4YEHHBIX CBOKMCTBA (PUBMYECKUX SBJICHMIA,
(pU3HICCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacd€THBIE 33/@ad4d B 2-3 JCHCTBUA, HCIONb3YSA 3aKOHBI H
dopMyJIBl, CBA3BIBAIOINNC (PHU3MYCCKAC BEIMYMHBL HAa OCHOBE aHaJM3a
YCIOBUA 3a/1aud 3allUCHIBATH KPAaTKOE YCIIOBHUE, BBIABIIATH HENOCTATOK
JAHHBIX JUIS1  peleHus 3ajadd, BLIOUpaTh 3aKoHBI U (POPMYIIHI,
HEOOXOJIMMBIE JUIA €€ pEeNIeHUs, HPOBOJUTh PacyEThl M CpPaBHHUBATh
IIOJIyYEHHOE 3HaUeHUE (U3NIECKOM BEIMUNHEI C H3BECTHHIMU JaHHBIMH,
pacno3HaBaTh MHPOOJIEMBI, KOTOPHIE MOKHO pENIUTh UPU  TOMOINHU
(pM3HUECKUX METOJOB, HCIOJb3ysd OIMCAHWUE HCCIEOBAHUA, BBICIHATH
IIPOBEPAEMOE  IPENIIONIOKEHNE, OLCHUBATL IIPABUIBHOCTL  ITOPAAKA
IIPOBEJIEHUA UCCIIE/IOBAHUA, JIETIATh BHIBOJIBI,

IIPOBOAUTHL ONBITHI 10 HAOMOACHMIO (PU3WUCCKUX SABICHUA WM
¢uzHICCKUX CBOMCTB Tel (KaIWILAPHLIC SABICHUS, 3aBUCUMOCTE AaBJICHUS
BO3JlyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH IIpoliecca OCTHIBAHUA U
HAarpeBaHMAA IPHA M3IYUYCHHUH OT IBETA M3Jy4aroleil (IOrIomaroinei)
IIOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOABI OT TEMIIEPATYPHl KUIAKOCTU U
IUIOIMA A €€ IIOBEPXHOCTH, DBJICKTPHU3anMA Tell W B3aUMOJICHCTBHC
AICKTPAYECKUX  3apsAJIOB, B3aUMOJICCTBAEC IOCTOAHHBIX MAarHHUTOB,



BU3yaIM3alisl MarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHWUTOB, JCHCTBUSA
MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENS IOCTOAHHOIO ToKa): (GopMyimpoBarh
IIPOBEPACMBIC NIPEANIOIOKCHNA, COOMPATh YCTAHOBKY M3 IMPEITI0KECHHOTO
00opyAOBaHUs, OIUCHIBATE X0/ ONBITa U (POPMYJIMPOBATH BHIBOKL;
BHIIOJIHATh  IIPAMBIE  W3MEPEHHA  TEMIEPaTyphl, OTHOCHUTEIHHOMR
BIIAXKHOCTH BO3JlyXa, CHJIBI TOKA, HAIPHKEHUSA C MCIOJIL30BAHUEM
aHaJIOTOBBIX IPHOOPOB M [AaTYMKOB (PM3MUECKUX BEIMYUH, CPAaBHUBATL
pe3yIbTaThl U3MEPEHHUH ¢ YUETOM 3aJIaHHON aOCONIOTHOHN TOIPENTHOCTH;
IIPOBOAUTDH UCCIENOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKO BETMUUHEI OT
JIPyTOM ¢  HMCIHOJIb30BAHUEM  MPAMBIX  H3MEPEHUH  (3aBUCHMOCTh
COIPOTUBJIEHUA NPOBOJHUKA OT €ro JUIMHBL, IUIOMAJM [OIEPEIHOro
CCUCHMA U YICIBHOTO COIPOTUBJICHNA BEIECTBA IIPOBOJIHMKA, CHJIEI TOKA,
AAYIIErO dYepe3 IPOBOAHUK, OT HAIPKCHWS Ha  IIPOBOJHUKE,
HCCIIEJIOBAHUE  TIOCJICJOBATENBHOIO W IMAPAJUIENLHOIO  COSJMHEHUH
IIPOBOJIHAKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpATh YCTAHOBKY M
BLINOIATE M3MEPEHUs, clenysl IMPeNIoKEHHOMY IUIaHny, (UKCHPOBATh
pe3yibTaThl NOJYYEHHOH 3aBUCMMOCTH B BHJIe TaOJMIT W TI'padUKOB,
IleaTh BEIBOJEI 110 PE3yJIbTaTaM UCCIIEIOBAHNIA;

IIPOBOJIUTH KOCBEHHBIE W3MEPEHHMA (PU3MYECKUX BEJMYUH (yJEIbHAs
TEINIOEMKOCTh ~ BEINIECTBA, CONPOTUBICHUE NPOBOJHUKA, padora U
MOIIMHOCTL DJICKTPUUECKOTO TOKA): INIAHUPOBATL H3MEpEHUs, coOMparh
OKCIIEPUMEHTAILHYIO YCTAHOBKY, CJIe/yd IPEIUIOKEHHOH UHCTPYKITUMH, W
BBIYHCIATH 3HAYCHUC BCIIMYMHEI;

cOOMIONaTh MpaBUIa TEXHUKU O€30IaCHOCTH IIPH paboTe ¢ 1abopaTOPHBIM
o0opyAOBaHUEM;

XapakTepU30BaTh UPUHIMIB  JISHCTBAA HM3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIOPOM Ha HMX ONMCAHUA (B TOM YHCIE!
CHUCTEMa OTOIUICHHA JIOMOB, I'MIPOMETP, apoBasd TypOWHa, aMIlepMeErp,
BOJIbTMETP, CUETYMK HIIEKTPHUYECKOM 3HEPIUH, BJIEKTPOOCBETHTEILHbIC
IIpuOOPEI, HarpeBaTENLHBIE IEKTPOIPUOOPEI (IPUMEPEI), DIIEKTPUUSCKIAE
IPEJOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOJBUTATEb IIOCTOAHHOIO TOKA),
WCIOJNL3YSl 3HAHMA O CBOMCTBAX (PU3MUCCKHUX SIBJICHUN W HEOOXOIUMEIC
¢$uzHIecKre 3aKOHOMEPHOCTH;

PACIIO3HABATE IIPOCTHIE TEXHWYECKHE VCTpPOICTBA M W3MEPHUTEIBLHBIE
IPUOOPEL IO  CXEMaM M CXEMAaTHYHBIM PUCYHKaM  (3KHJIKOCTHBIA
TEPMOMETP, TEPMOC, IICUXPOMETP, MIPOMETP, JABUraTellb BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOIl, PEOCTaT), COCTABIEATH CXEMBbl AJIECKTPUYECKUX



TIETCH ¢ TMOCIECAOBATEIRHEIM U MapaJICIbHBIM COSTUHCHUECM DIIEMEHTOB,
pasiudas yCJIOBHBIE 0003HAYCHHA IIEMEHTOB 3JIEKTPHICCKUX TIETICH;
MPUBO/IUTh  NMPUMEPHl  (HaXOJAUTh  WHQOPMAIMIO O  [pUMEpax)
MIPaKTHIECCKOTO HCIOMb30BaHAA (PU3MUCCKUX 3HAHWKA B IIOBCETHCBHOM
KU3HE I oOecteueHrsa 6€30IacHOCTH Hpu oOpaIneHun ¢ MpubopaMu U
TEXHHICCKAMH YCTPOMCTBAMH, COXPAHCHHA 3JI0POBBA W  COOJIOCHHSA
HOPM 3KOJIOTHICCKOTO TTOBE/ICHHS B OKPYIKaIOIMEH cpejie;

OCYIIECTBIATE TOWCK HWH(POPMAITMH  (U3HIECKOTO  COACpPKAHUA B
WMuTepHeTe, Ha OCHOBE WMCIOMUXCA 3HAHUW W TYTEM CpaBHCHUS
TOMOJTHUTETHHHIX ~ MCTOYHHUKOB  BBIACIATH HHQOPMAITHIO, KOTOpas
ABJIACTCA TPOTUBOPEUHBOM WUJIA MOJKET OBITh HEJTOCTOBEPHOI;
VICIIOJIL30BaTh MPHU BHINOJHEHHHA YYeOHBIX 3a/IaHUi HAYJIHO-TIOMYJHPHYIO
JMTEpaTypy  (PHU3HMUECKOTO  COACp/KaHMA, CIPABOUHBIC MaTCpHAILL,
pecypcerl cetn MHTepHET, BIafeTh MPHEMAMH KOHCIICKTUPOBAHUA TEKCTa,
peoOpa3oBaHmsA UHPOPMAITUH U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTVIO;
CO3/1aBaTh COOCTBCHHBIC TNHCHMCHHBIC W KPAaTKUE YCTHBIC COOOIICHMA,
0600mas  uHpOpMalMIO U3 HECKOJBKMX HCTOYHUKOB (PH3MIECKOTO
COJICpKaHusA, B TOM 4YHCJC MyOJUYHO TIPEJACTARIATHE PE3YJIbTAThI
IIPOEKTHOH WM HCCIeI0BATENhCKOM AeATETLHOCTH, IPH 3TOM TPaMOTHO
VICIIONIb30BaTh  W3YYCHHBIM TOHATHUHBIA — ammapar Kypca (U3HKH,
COIPOBOK/IATh BRHICTYIICHHAE TIPE3CHTAIHCIH;

IIPY  BBITOJIHCHUN YUYCOHBIX IPOCKTOB W HCCIACAOBAHUN (PU3MUCCKUX
IIPOIIECCOB  paclpeiessiTh OOA3aHHOCTH B TPYNIE B COOTBETCTBHH C
ITOCTABJICHHBIMHU 3aJla¥aMHM, CICTUTH 3a BHIIIOJHCHHUCM IUIaHa JACHCTBHI U
KOPPEKTHPOBAaTh €TI0, aJCKBAaTHO OIICHUBAaTh COOCTBCHHEIN BKJIaa B
JSSITEILHOCTH TPYIIIEI, BEICTPaUBaTh KOMMYHHUKATHBHOE B3aUMO/ICIHCTRHE,
IIPOABIIASA TOTOBHOCTH pa3periarh KOHQIAKTHI.

K xonity o0yuenus B 9 kij1acce IpeaMeTHBIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBL OTpakark ¢QOPMUPOBAHHOCTE Y 00YUAIOMUXCH YMEHUIA:

HCIIOJIB30BaTh  MOHATHA: CHCTEMa OTCU€ra, MarepualbHasd ToYKa,
TPaeKTOPHs, OTHOCUTEILHOCTE MEXAHUIECKOTO IBIKEHUA, NedopManus
(yrpyras, INIACTHYECKasA), TPEHHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTL M MEPErpy3KH, IECHTP TLKECTH, aOCOMOTHO TBEPIOE TEIO,
ICHTP TSLKECTH TBEPAOIO TENa, PABHOBECUE, MEXAHUICCKUC KOJICOAHUS U
BOJIHHI, 3BYK, MH(Qpa3ByK W YIBTPa3ByK, 3JIEKTPOMAarHUTHHEIE BOJIHEI,
IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JAJIBHO30PKOCTD,
CIEKTPELI UCIYCKAaHWs U IOTJIOMEHMs, anbda, OeTa- U raMMa-u3JIydeHus,
W30TOIIBL, AJ/[€pHad SHEPreTHKA;



pa3Myuarh ABJICHUA (PaBHOMCPHOC W HCPABHOMCPHOC MPIMOJMHCHHOC
JIBIKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JIBHKEHHE, CBOOOJIHOE
HAJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PCaKTUBHOC NBHAKCHUE, KoJcOaTCIBHOES IBIDKCHHUE (3aTYXaIOIMUE U
BBIHYXJACHHBIC KOJECOAHUs), PE30OHAHC, BOJHOBOE ABMKECHHE, OTPaKCHUE
3BYKa, IPAMOJMHCHHOC PACHPOCTPAHCHUE, OTPAKCHUC U IPEIOMIICHUC
CBETAa, MI0JIHOE BHYTPEHHEE OTPAKECHUE CBETa, PAa3JIoKEeHUE OEJI0ro CBeTa B
CIIEKTP M CIHOKEHUE CHEKTPAJbHBIX IIBETOB, JIUCHEPCUA  CBETA,
CCTCCTBCHHAA PaJIMOaKTUBHOCTh, BO3HUKHOBCHUEC JIMHCHAYATOIO CIICKTpa
W3ITyYSHUS) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE PU3NIECKOE ABJICHUE;

paclio3HaBalh  IPOSABJIIEHUE  U3YYEHHBIX  (uzMueckux  dBJIEHUA B
OKpy’KafolmeM MHpe (B TOM 4YHCIC (QU3MUCCKUE ABJICHUSA B NPHUPOJE:
IIPYJIMBEL ¥ OTJIMBEL, JBIKEHHUE IUIAaHET COTHEYHOUM CUCTEMEI, PpEaKTUBHOE
JIBWOKCHUC KUBBIX OPraHU3MOB, BOCHPUATUEC 3BYKOB JKUBOTHBIMHU,
3EMIICTPACCHUE, CCUCMMYCCKUE BOJHBI, I[yHAMH, 3X0O, IBETa Tell,
ONTHYECKUE SIBICHUA B IIPUPOJIE, OHOJIOTHYECKOE IEHCTBHE BHIUMOTO,
VIBTPaQUOISTOBOIO U PEHTIEHOBCKOIO  U3JIYYEHUH, €CTEeCTBEHHBIM
PaguoaKTUBHEIN (POH, KOCMHYSCKHE JyYH, PATHOAKTHUBHOE H3JIyUCHUE
LHPUPOJHBIX MHUHEPAIOB, JCHCTBUE PAJIMOAKTABHBIX U3JIyUEHUA Ha
OpPraHu3M 4YeJIOBEKa), NPH STOM [EPEBOJIUTh IPAKTUYECKYIO 3aja4yy B
yueOHY10, BBIICIATH CYINESCTBCHHBLIC CBOMCTBA (IIPU3HAKU) (PU3MUCCKUX
SIBJICHUM,

OIHUCHIBATh U3YUCHHBIC CBOHCTBA Tel M (PU3HUCCKHUE SBICHUS, UCIONB3YS
$u3sHUCCKUEe BEIMUMHBI (CPEIHAA M MIHOBCHHAA CKOPOCTh Tejla IIpH
HEPABHOMEPHOM JIBUKEHUU, YCKOPEHUE, IEPEMEINECHUE, IYTh, YIJIOBAs
CKOPOCTbh, CHJIA TPCHHUH, CUJIA YIPYIOCTH, CHJIA TAKECTH, YCKOPCHUC
CBOOO/IHOTO IAJICHUA, BEC Tella, HUMIIYILC Tela, HMITYILC CHIIBL,
MexaHh4ueckasg pabora W MOIMHOCTh, IIOTCHIMAJILHAA DSHEPIrUd Tela,
HOJIHATOIO HaJ| MOBEPXHOCTHIO 3EMIIM, OTCHIMAILHAA SHEPIUA CKATOH
OPYKAHBI, KUHETUYECKAsA OSHEPrud, MHOJMHAA MeXaHWdecKasd OSHEepPIud,
HIEPUOJ] U YacTOTa KoJIeOAHUM, JUIMHA BOJHBI, IPOMKOCTh 3BYKa U BBRICOTA
TOHA, CKOPOCTH CBETA, IIOKA3aTClb MPCIOMIICHUA CPE/Bl), IIPU ONMCAHUH
MPaBWILHO TPaKTOBaTh (YU3HUSCKUIT CMBICI MCHOIB3YEMBIX BCJIMUMH,
o0o3HaUeHNA W eIUHUINBl (PU3NMUECKUX BEIMYUH, HAXOJUTH (HOPMYIIHL,
CBA3BIBAIONIUE JIAHHYKO (PU3MUECKYIO BEJMUYMHY C JPYTUMU BEIUYUHAMU,
CTPOUTH rpaduKy U3YUSHHBIX 3aBUCUMOCTEH (PU3MIESCKUX BEIMUNH,
XapaKkTepru30BaThk CBOKCTBA Tei, (U3NIECKUE SBICHUS U IIPOIECCHI,
HUCHOJb3YSA 3aKOH COXPAaHCHUA 3HEPIUM, 3aKOH BCEMHUPHOI'O TATOTCHUA,



IPUHINI CYyNCPIIO3UIUN CHWJI, NPUHIUIN OTHOCUTEIbHOCTH | ammmes,
3aKOHbI HBIOTOHA, 3aKOH COXpPaHEHHMA HMIYJILCA, 3aKOHBl OTPAKECHUA U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOIO U MAaCCOBOI'O YUCEI
IIpH AOCPHBIX pPEaKIMAX, IPH 3TOM [1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aIIUCHIBATDL €r0 MaTEMAaTUIECKOE BEIPAKEHUE;

OOBACHATH (PUBMUYECKUE HPOIECCHT W CBOMCTBA TEll, B TOM YHUCJIEC U B
KOHTEKCTE CHUTYyalluii MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IIPUYUHHO-CIIEICTBEHHLIE CBSI3U, CTPOUTH OOBACHEHNE U3 23 JIOTHUECKUX
Iarop ¢ Onopol Ha 2-3 W3YYCHHBIX CBOMCTBA (U3HUECKUX SIBICHUIA,
(u3HIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemars  pacyérHele 3ajiaun  (onWparomuecs Ha cucremy u3  2-3
YPaBHEHMIA), UCIIOIB3YS 3aKOHB U (HOPMYJIBI, CBI3BIBAIONIME Qu3ndecKkue
BEIMYUHLL HAa OCHOBE aHaaM3a yCJIOBUA 3aJaud 3allUCHIBATL KPaTKOE
YCIIOBUE, BBIABIATH HENOCTAOIMME UM W30BITOYHBIE TaHHEIE, BHIOUPATH
3aKOHBI M (OpMYJIBI, HEOOXOJIMMEBIE JUIS PEICHUS, IPOBOJIUTH PACUETHI U
OIICHHMBATh  PEAMCTUYHOCTh IOJNYUYEHHOI'O 3HaueHud  (usuueckoi
BEJTMYIUHEL,

pacrio3Haparhk IHpoOJEMBbl, KOTOPHIE MOKHO PEHIUTh I[IPU  TOMOIIHU
(U3HYECKUX METO/IOB, MCIOJIL3YsA OIMUCAHWE WCCIECTOBAHWS, BBIACITD
IPOBEPSEMOE  TIPEJIIONIOKEHUE, OINEHUBATh  PABWIBHOCTH  MOPAJIKA
IIPOBEJICHUS  MCCIICJOBaHMA, JIENaTh  BBIBOJIBL, HMHTEPUPETUPOBATH
PE3yJILTaTHl HAOMOICHUN U OIIBITOB,;

IPOBOJUTH ONBITHL 110 HAOMOACHUIO (PU3MYECKUX SBICHUA WM
($u3HUCCKUX CBOMCTB Tel (M3ydeHHE BTOporo 3akoHa HBIOTOHa, 3akoHa
COXPaHCHUA HHEPIHH, 3aBHCHUMOCTh IepHOAa KOJICOaHWH IIpYKMHHOTO
MasTHUKa OT MAcCHI Ipy3a M XKECTKOCTU NPYKUHBI U HE3aBUCUMOCTE OT
aMILIMTY 1Bl MAJIBIX KOJICOaHUI, IPSAMOJIMHEHOE PaclipOCTPAHCHUE CBETA,
pa3oKeHue OelIoro cBeTa B CIIEKTp, M3YyUCHHE CBOMCTIB M300paKeHUs B
IUIOCKOM 3€pKalle M CBOMCTBE M300pa)keHUs LpeaMera B coOuparorei
JMH3E, HAOJIOJICHUE CIUIONMHBIX W JIMHEHUYATHIX CHEKTPOB H3JIyUCHH:):
CaMOCTOATENILHO  COOMpaTh yCTaHOBKY W3 HW30nIToumHoro Habopa
o0Opy/IOBaHUA, OUMCHIBATH  XOJI ONBITA ©  €r0  Pe3yJbTarhl,
¢opMyIpOBaTh BHIBOLI,

IIPOBOAUTH IPH HECOOXOAMMOCTH CEPHIO MPSMBIX M3MEpPCHUl, ONpeIeiuis
cpefHee 3HAUCHHE W3MepAeMOil BemMUMHEL ((POKYyCHOE paccTOAHUE
cobuparomeit  JIMH3bI), OOOCHOBBIBaThL BEIOOP croco0a H3MEPEHUs
(M3MepUTENLHOTO Tpudopa);

IPOBOJUTH HMCCIECJOBAHNE 3aBUCUMOCTEH (U3MUECKMX BEIMYMH C
WCHOJIb30BaHUEM TPAMBIX HM3MEPEHUI (3aBUCUMOCTH IIyTH OT BPEMEHH



IIPH PaBHOYCKOPECHHOM [BHKCHUM O¢3 HadalbHON CKOPOCTH, TCPHOa
KoJIeOaHUi MareMaTHYecKOro MasTHHKa OT JUIMHBI HUTH, 3aBHCHMOCTH
yIlla OTPaKEHHsA CBeTa OT yIUIa NMaJICHUA M YIJIa MPEIOMIICHUS OT yrIiia
MAJCHAA). IUIAHAPOBATh HCCIICIOBAHUE, CaMOCTOSTCIBFHO coOHparth
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJIYYCHHOH  3aBHCHUMOCTH
($U3HYCCKUX BEIWYHMH B BUjC TaOJMI| U IpadHKOR, JiedaTh BBIBOJIBI 11O
pe3yJIbTaTaM MCCIIe/IOBAHMA;

IIPOBOANTH KOCBEHHBIC W3MEpPEHUA (HU3MUSCKAX BEIMUHH (CpPEemHAA
CKOPOCTh M YCKOpPCHHE Tella TIPH PAaBHOYCKOPCHHOM JIBUKCHHH,
YCKOPEHHE CBOOOTHOTO TAJCHUA, KECTKOCTH MPYXKUHBL, Kod(dduimeHnt
TPEHHA CKOJILKCHHSA, MEXaHWJeckas padoTa M MOIMHOCTh, YacToTa H
Iepuoyl  KoJeOaHWii MaTeMaTWdecKoro |  IPYXKHHHOTO MAasATHHUKOR,
ONTHYCCKAs CHJa coOWparomeil  JMH3BL, PaJuoOaKTHBHEIA  (oOH):
IUTAHAPOBATh HM3MEPCHUA, COOHMPATh DKCIEPUMEHTANRHYIO YCTAHOBKY H
BHIMOJHATE U3MEPEHUS, CICAYS TPE/UIOKCHHOM MHCTPYKITUU, BHIYUCIIATH
3HAYCHUC BCIIMUMHBI M aHAJM3UPOBATH MTOJYUYCHHBIC PE3YJIBTATHI C YUETOM
3aJJaHHOU MTOTPEIHOCTH N3MEPEHHIA;

coOJI0/1aTh MpaBWiIa TEXHUKW OE30MacHOCTH TIpH padoTe ¢ JIabopaTOpHBIM
000pyA0BaHUEM;

pa3uyaTh OCHOBHBIC TPHU3HAKA HM3YUCHHBIX (PUIMISCKUX MOJIEIICH:
MaTepralibHasd TOYKa, aOCOMOTHO TBEPJOE TEJIO, TOUYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUTAHECTapHas MOJACIL aToMa, HyKIJIOHHas
MOJIEJIh aTOMHOTO 5/1pa,

XapaKTepU30BaTh TNPUHITAOBL JCHCTBHA W3YUCHHBEIX NpHOOPOB W
TCXHUICCKAX YCTPOWCTIB C OMOpOM Ha WX ONHCaHUA (B TOM YHCIE:
CHHJIOMETp, JAaTUUKHU ITIOJIOKEHUSA, PACCTOAHHUA WM YCKOPEHUs, paKera,
AXOJIOT, O4YKH, IEpUcKol, ¢oToanmnapar, OINTHICCKUEC CBETOBOJIHI,
CHEKTPOCKOI, JIO3MMETp, KaMepa BWiahcoHa), HCHOIB3ySA 3HAHHA O
CBOMCTBAX  (PU3MUCCKUX SABJICHHM W  HEOOXOJUMEBIC  (HU3MYCCKHC
3aKOHOMEPHOCTH,

HCIIOTB30BaTh CXEMEBI U CXEMATHYHEIE PUCYHKH M3YYEHHBIX TEXHHUISCKUX
YCTPOMCTR, M3MEPHUTEITHHBIX NPHOOPOB M TEXHOJOTMYECKHX IPOIECCOR
IIpH PEIICHUN VICOHO-IIPAKTUICCKUX 3a1a4, ONTHICCKAE CXEMBI I
ITOCTPOCHUA H300paKCHHM B INIOCKOM 3¢pKajic U cOOMpAIONICH THH3E;
IPUBOIUTE  MPUMEPH  (HAXOAWTH  HHQPOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HWCIOJB30BAHMA (PU3MUCCKUX 3HAHWIA B IOBCETHCBHOM
KU3HE 71 oOecIeueHnsa 6€30IacHOCTH HpH oOpalneHud ¢ IpuoopaMu U
TEXHHICCKUMHI YCTPOMCTBAMH, COXPAaHECHHA 3JI0POBBhA W  COOJIOJCHHSA
HOPM 3KOJIOTHICCKOTO TTOBE/ICHHS B OKPYIKaIOIEH cpejie;



OCYIIECTBILIT, NOWCK HMHGpOpMAIMH  (PU3UUCCKOTO  COACPKAHUA B
HNuTepHeTe, caMOCTOATENRHO (POPMYJIUPYSI IIOUCKOBBINA 3alIpoc, HaXO/UTh
IIyTH OUPEJIEIIEHUS JJOCTOBEPHOCTH MOJIYYEHHOH MHPOpPMAITUU Ha OCHOBE
VMCIOINAXCA 3HAHUM U JOTIOJIHUTCIIFHBIX HCTOYHHUKOB;

WCIIOJIL30BATh MPH BHIIOTHEHUN YUSOHBIX 3aJaHuil Hay4IHO-TOIYJBIPHYIO
JUTEPaTypy  (PU3MUECKOro  COJIEP)KaHMA, CIPABOYHBIE  MaTepHAJIbI,
pecypcehl cetd MHTEpHET, BiIaJieTh NPUEMAaMKU KOHCIIEKTUPOBAHUA TEKCTA,
npeoOpa3zoBanusa HHGOPMaIUU U3 O/IHOM 3HAKOBOM CHCTEMEL B APYTVIO;
CO3/[aBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(OpMallUd W3 HECKOJILKAX HCTOYHUKOB (PU3MUECKOrO COACpIKAHU,
1Ty OJIMYHO TPEJICTABIATh PE3YJIHLTATHl IPOESKTHOM WM MCCIIEI0BATEBCKOM
JIEATEILHOCTH, [PH OTOM IPAMOTHO  HCIIOJIb30BAaTh  HM3YYECHHBIH
MOHATUMHEIN anmaparT HW3ydaeMoro pasieia (pU3MKA U CONPOBOXKAATL
BEHICTYIUIEHHE IIpe3eHTaIMel ¢ y4éToM O0coOe€HHOCTEH ayauTOpUH
CBEPCTHUKOB.



TEMATIMECRO TTAHITPOBAHITE

TRIACC
Romuecrso uacos IMeKTPOHHLIE
No | Hauveosaiie pasgenos n en (ngposbie)
Rotrponsible | Tpakmisecke
mm | mporpavvbl Beero O0Gpa30BATEbHblE
paGosl paGorsi
pecypes
Pa3gen 1 Dusia e pob B NOSHAHHH OKDYAAIOLIETO Milpa
bibmoresa LIOK
L1 Qusika - vayka o mpupoge )
RO hips: medsoo.u 74161 %4
12| Ousmeecke sommmkb ) 1 hbmarc K
hips: medsoou 416194
[3 | EorecmoexnoHay bl MeTO nOSHaHHS ] 1 b K
hips:modsoo u E4161 %4
Hrono mo paszeny i

Pa3zen 2. TepBona3abHbIe CBETEHIA 0 CTOGHHN BELIECTBA

21| Croeme Bemecra l b [[X
| P hits:/m edsoo. TE4161%4
. Tpixere 1 B3O TEICTBIE YacTi : | Bubmioresa LJOK
| BRIECTB hits:/m edsoou TEA161%4
bimorexa L{OK
23 A 2
OO Tt https:/m.edsoo.ru 4161
Hroro o pasgeny \
Paszen 3, Ipitkerie 1 B3HMOTeiiCTBHE Tel
bibmorexa L{OK
i M 3
PHEATE BIREHE hifps:/m.edsoo.ru 161
32 Muepums, Macca, TI0THOCTS 4 1 ibmorexa LOK




hilps:im edsoo ru/ 741614

idmorexa L{OK

33| CimB 14 ]
i S his: m.edsoo.ru T4 61 94
Hroro mo pasgeny 2
Pa3zen 4,TasaeHie TBEDIBIX Tel, AHUIROCTEI! H ra308
i Towrcte. Tlepe ava Jammeing TBEpTBME 3 ibmorexa L[OK
RO RITROCTEME K M hits: m edsooru TEA161%4
bitmorexa L{OK
4 \
A e hips: m.edsoo.ru T4 61 %4
bimiorexa L{OK
374 6
Tl e hips: m.edsoo.ru T4 61 %4
" leiicTaie i IKOCTH 1 1434 Ha IOTpYAGHHOS 7 : ibmorexa L{OK
| BHINT hifps: m.edsonru TE4L61%4
Hroro mo pasgeny i
Pasen §.PaGora 1 wotrocTs, JHepri
bibmoresa LIOK
S1 P ] 1
OO hifs: m.edsoo.ru TH4161 %4
bibmoresa LIOK
21 \ 1
AR hifs: m.edsoo.ru TH4161 %
33 Mexarmeckas sueprus ! 1 b K
hips: m.edsoo.ru T4 61 4
Hrono mo paszeny 2
PesepBro¢ e ]
OBIIEE KOMMYECTBO YACOBTIOTIPOTPAMME | 0§ 12




SRTACC

Komnuectso uacos IMERTOHHbIE
Hanverosanite pa3genos i Tew (1ripoBe)
Nerln Konmponseie | Tipaxmaecine
TIpOTPAMMbI Beero 0Gpa30BaTETbHbIE
paGoThi pabior
pecypebl
Pasnen 1, Tentosbie aBes
bitomiorexa L{OK
Ll i 1
e o hitps: medsoo.ru T4 8 oo
bitomiorexa LJOK
1211 2l l \
FHBE TPOIEES hitps: medsoo.ru T4 8 e
Vroro mo paseny 2
Pa3gen 1 IneRTHYECKIE H MATHITHbIE SBIEHH
) OMEKTPIFECKIE SAPATBL. SADTAEHHBE TET8 7 | Bubmiorexa [{OK
| I X B30 BecTB e hitps: medsoo.ru T4 8 oo
itmorexa L{OK
2211 i i 0 l l
PO ERTRGERION https:/m.edsoo.ru 74 8 e
itmorexa L{OK
23 M 6 l 13
AR TG https:/m.edsoo.ru 784 8 e
ibmorexa L{OK
24 4
S gy https:/m.edsoo.ru 74 8 e
Hrono mo paszeny il
PesepBrog Bpens ]
OBIIEE KOJMMYECTBO YACOB TIOTIPOTPAMME | 68 ] 143




IRTACC

Komnuectso uacos IMERTOHHbIE
Hanverosanite pa3genos i Tew (1ripoBe)
Nl Kotrponbibie | [Ipaxtiueckne
TIpOTPAMMbI Beero 0Gpa30BaTETbHbIE
paGoThi pabior
DECY pebl
Paszen [ Mexaniueckue sBmeHms
" Mexamiecxoe JBIAGHIE 1 CT0G0Db 10 0 | bitomioreka L{OK
| OMICAHI hips medsor T4 dat
12 Baamiozeiicrane Ten il l 3 bibmorez K
hitps:m.odsoo.ru T4 dgd
bitomorexa L{OK
33 10 ]
PO e hitps:m.odsoo.ru T4 dgd
Hroro o pasgeny 4
Pasnen 2 Mexanmueckine komeamis 1 BOTHb
21 Mexammeckie sonedanmg T ] itmoral {0
hifpsm.dsoo.nu T4 gt
itmorexa L{OK
20 Mexammgcke somms, 3 ) 1 ]
HIEATE SO hifpsm.dsoo.nu T4 gt
Hrono mo paseny 1)
Pa3ien 3, nexTpOMATHATHOE TIOTE 1 HMERTPOMATHHTHBIE BOHbI
S OeKTpONATHIITHOS TOTE 6 ) bugmorexa LIOK
| EKT)OMATHATHbIE BOTH hips: m.edsoo.nu TE4 aded
Vroro o paseny 6
Pasen 4.Caerosbie ssnenis
A1 | awomsl pacpocTpaeHns caera b ) bumorexa LIOK




hitps: m.edsoo.ru T adat
itmorexa L{OK
211 { 6 3
T IR hitps:m.edsoo.nu T gt
bitomiorexa LJOK
IR 0 3 ]
ASTOREHIS ORIOT0 CBETA B CIGRT) R —
Vroro mo paseny [}
Passen . KeanTosbie aBeris
5 Mcmycxanue H TORTOLIGHH CBETA ATOMOM 4 l bibmorez K
hitps: m.edsoo.ru T4 adat
bitomorexa L{OK
321 C 6 |
RO T hitps: m.edsoo.ru T4 adat
bitomorexa L{OK
51 1 l
R hitps: medsoo.ru TH4Lada
Hroro mo paspeny [7
Paszen 6. IloBropirmenHo-oBoBiarouii Mozy.tb
. [TowTopesie 1 0600EHHE Conepans ; ) utmiorexa [{OK
| rpoa s 30 749 nace hipsmedsoo./ T ded
Hroro mo pasgeny g
OBIIEE KOJMYECTBO YACOBTIOTIPOTPAMME | 102 ]







[T0YPOYHOE ILTAHIPOBAHIIE

RomiueeTso vaco MEKTPOHHbIE
Al Tt | undposbie
Tewa ypoxa Rormponbeie | Tpakrisecke
nn Beero IBYYeHIIS | 0DpA30BATE bHbIE
paGoTsl paGor
pecype
| Qw3ika — HayKa O TpIDOTE. |
Aenemus mpupoe
1| Osimeckne et 1
: QU3IMECKIE BETHHABIH IX |
SMEEHEE
Yporenccmeonams "Hoyepene
|| ORI O | |
ITROCTHOTO TEPMOMET)A H JATviKg
TTEDATy bl
Men0g5t HaysHOr0 MOSHAHA.
u Bibmioresa [{OK
| Omicane Qusmseckuns seenii 1
U hiips:/m.cdsoo.ru 0917
TOMOMBHD MOJEIER
Yporeaccenonats 'Thpopepsa
6 TYMOTE3H; JATBHOCTS TIOTETA LApHKa, | |
TIGHROTO TOH3OHTATHHO, TEM
Db, e G0msie BeioTa mycRa'
Crpoetne Beteeea, Qs
T OKASHIBBEOIES ICKPRTHOS 1 bt [k
TOKASHIBHOIIE JCKDETH
hips.m.edsoo nu0%e0a
CTPOCHIE BILECT
S S—— | Biomiorexa LIOK
BICKEHIE YACTH] BILECTB
his:/m edsoo.ru a0 3¢




Yporenec e oBarne « QT 10

0| HalTHOTEHIHO TRIIOBONO PACILIDEATS
14508

[0 | Arperamibi cocToshms BeIgcTsa
OcobetHocT aperaTHBix cocTogH

o Oobmeanz no pasgeny Bifmioresa LIOK
([ TepRoasanbHbie CBOTEHIS 0 hips:medsoo ruH03T8
CTDOGHIH BILECT)

Mexammieoros TomaeHe,
12| PaHoviepHoS 1 HEDABHOMEDHOS bt [k
hips.m.edsoo a0t
TBIAEHEE
Biomiorexa LIOK

1 CoprsEpcopn hips:m.edson Tl %

[4 | Pacser mym 1 BOEMCHN TBICKCHHA bt [k

hiips:/m.edsoo Tl

’ Mrepus. Macca — vepa bifmmoresa LIOK
HHEPTHOCTH o hips.m.odsoo el

’ [11orHocTs BemecTsa. Pacuer Macc Bufmiorexa LIOK
HO0BNA TE T0 €70 TIOTHOCTH hips:m.edsoo ru flalfee

. Tafoparopas padora «npegerneane
TITOTHOCTI TREDIOTO TeTe)

’ Pemere saay o Teve "Thnomocrs Budmiorera [{0K
BIECTBA' his./medsooru Mlal 3¢
China Kak XepaKTepiCTIKa

19| smioeicrsms 121, Cuma
yIpyrOCTH. Jaxon [ yka

" Tabopatopeas padora «ayuemn

SABHCHMOCTH DACTERCHIA




(eopatm) mpy Kk 0T

TDHACHEHHO CHTbD)
A | Aenenme aroretng, Cuma Toxecn
Chas My CaTOi THRGCTH I
U H Bufmiorexa LIOK
2| waccoi tena. Bec rema. Pemenne
" " hiips./m edsoo Tl 778
sana 10 Tewe "China ToAec
. Cina ke Ha JpyTI ITARETAN bimoresa [{OK
OW3H4ECKIS NAPAKTEPHCTIA ITaHeT hips: m.edsooru e 302
Bibmiorexa LIOK
U | Mowepenne cun. [lnmasone
p — hifps: . edsoo.u fHalBog
Biomiorexa LIOK
3| Bec rena. Hescoomoers
hifps i edsoo.u/fHal 178
C0peHI TBYX. CIT, HATABTRHbI
20| noo7Hoi mpaoi bt [k
Up | hitpsm.cdsoo.ru lal a7l
PanoeiicTaytomas cun
. Pemem 3a104 10 TeMie
"PaBozeiicTaytomas cit
% Cra ems ¢ pigpl, Tyeme B Bibmioresa [{OK
TDHDOTE H TXHIIKE hips: m.dsoo.rufflalbde
Tabopanopaas pabora hsyetus
SABIICIOCTI CHTB] TEHIS
2| CKOTHKGHNS OT CIUTe! JABTEHEA K bimoral K
hips./m oo gl
XADAKTEA COMDHKACAIOLIANCH
TIOBEPEHOCTEID)
" Pemernie 30704 Ha ompetenete
DABHOTHCTRYROIH CHTh
| Dermette 3a7a1 10 Teva, «Bec Biomiorexa LIOK

rea, ([ painiecioe ms00paKeHIe

hips: m.edsoo ru/taldel




o, (Crms, «PaptogeiicTeyomgs
I

Kormpomstas padora mo mevi
examiecioe emeinen, Macca,

0 momhocrsy, «Bec Tena,
([ paisecxoe Hs00paReHIE cam,
(Crimsiy
Tawere. Croco0 yMebiERH i Bitmrorexa LIOK
3
VBETHVEHIA JABTEHE hitps:/m.edsoo.fu/tH0a20at
Towete rasa, SABICHMOCTS
Y —— Biomiorexa LIOK
RIREN R T, hifps: m edsoo.ru Ea23 76
TEMTATPH
[Tepenava fasnenus TBEp 6NN
. pall ﬂoc p:ga Bufmiorexa LIOK
1l TA3OME,
TIRHE, SEFROCTE hifps: m edsoo.ru fa25b0
Sakon Tackans
Tmee B AIROCTH H TA%, Biomiorexa LIOK
3 u
BLI3BAAOR JCHCTBHEM CHTHL THASCTI hitps: m.edsooufflal] 18
. Pemese 34704 10 Teve «[lapTere B Budmiorera [{0K
RITROCTI 1 Ta3¢. Jaon [ackansy hitps:/m.edsoo.ru 2826
® | Coomaroryecs cocys bitmoral (K
MDA htfps: m edsoo.ru Eg2970
9 Tunpasmraeckani mpeee bitmoral (K
1D
it p hifps: m edsoo.ru Ea31 36
0 Marowenps. lopmresoi
ITKOGTHBI Bacoe
| Anvoodepa Jevem v mpimoms ¢ bifmioresa [[OK
CYVIIECTBOBAHI hifps: m edsoo.fu b3y
| Beososnyxa Anvocepuoe ibmioresa LJOK




JABTCHIE

hios: medsoorulabda

sepere ATMOGQEDHOTO JABTEHI,

Budmiorera [{0K

. Onsir Toppmserm hips:mcdsoru Ma2daf
SIBICTOCTS gCEpHOTD
44| aneH 07 BBICOTHL AT YDOBHEM bt [k
hips.m.edsoo nu0adfed
Mops
r Bapover-arepory, Anvocdeproe bimoresa [{OK
TABTEHIS Ha DA3THYHBI BBICOTAX hips:m.edsao rul0adfed
i Pemesne sazau o e "
Amiocepros nasnesne’
Teiteraie AumgocT 1 1430 Ha
47| norpymetso¢ B Hix Teno, b X
hitps./m.cdsoo.n fHa3276
Apxmyezosa cina
labopatopeas padora «Onpeeneme
i BATATKIBAIOMEH CHTH, Biomiorexa LIOK
TRHCTRYIOILEH Ha 1270, TOTYACHHOE hips:modsoo a3t
B AHINOCTS)
Maboparopas pabora 1o Teve
0 e omatne SaBICHMOCTH Bega Bidmiorera L{OK
TETA B BOTE O 00BENA TOTpYAEHAOH hips.modsoo i3S 14
B HIIKOCTS Y4CTH TeT)
Biomiorexa LIOK
4| e bt m.edsoo a3t
Taboparopas paora
; "Kokctpynposatne apeonerpa i
KOHCTDYHDOBAAHE TOTKI 1
OMEETERIE &8 y30m0mbEMHOCTH'
57| Pememe 38704 no revan: «(Inapag Bibmiorexa LIOK




0y 108, Bostysonmasariey,
« laBTeAIE TRPTBI Te7, AdTROCTEN
I 2308

hifos:/m edsoo ru/ T304

Kormporsas paiora 10 Teve

3| «Jlanetne TheTB Ten, AUTROCTEN
I T230B)

Bufmiorexa LIOK

| Vs pom htps./m edsoo u 3fE)

Biomiorexa LIOK

33| Mommocrs. Emermst MouocT hips: medsoo T3
Ypor-ticcrenoatne 'Pacuér

| MomHOcTH, passiBaGNON TP 1
TOTBEME 10 TeCTHLE'

. [Tpocrsie MexammeL, Pomar.

PaHoectie Ci1 Ha phivare
Poaru B Texinke, Obiry 1 mpipoze

| Toparopias paor i Bibmoresa LIOK
(e xoBae yeT0Bii paBHOBECHS hips: m.edsooru ledT8e
DHara)

" Pemerne 3a7a1 1o Teve «Venopaa Bibmorera LOK
DABHOBECHA PbYara) his:m edsoo.ru led8ad
Koadmoesr nonestono geficis

" vexamsya. laboparopeas pabora i
wepeme K1 raxnomwoi
TITOCKOCTED

q Pemetne 3agau 10 Tewie "Paora, Budmroreka [[0K
omwocrs, KT hitps: /m.edsoo.u ffladod8

00 | Mexammeckas suepri. bifmioresa [{OK




Kinermieckad n moTeHIiATSHAS

SHeprig

hitos:Im edsoo rullTad2d)

JAKOH COXPAHEHES MEXAHITUECKOT

SHeprI

Butmrorea [[OK
hitps:/m.edsoo ru 360

b4

Y00k SKCTEPIMEHT 10 TEME
"ORCTEPTNERTATHHOE OMpE JETEHTE
TSMEHCHTY KIRGTHUECHON
TIOTEHIHATBHOI SHEpII T
CKATIBHICH T&71a 1O HAKTOHHO
T0CROCTH

Kormporsas pabora mo Tene
«Pabora 1 womaocTs. Jiepri

06

Pesepaiai ypox. Padora ¢ Texcrav
0 Tene "Mexariiecxoe tieenie”

Biomiorexa LIOK
htos: medsoo.ufflpdeet

07

Peseppiait ypox. Pabora ¢ rexcrav
T0 TeMe " TABTEAIE TBEDTB Te1,
RUTKOCTEAL 1 14308

Bibmorera LOK
hitps:/m.edsoo ru fladfe

Peseppiait ypox. Pabora ¢ rexcrav
o 7eve "Pabora. Momrocrs,
Oheprns’

OBLLEE KOM1ECTBO YACOB 10
[IPOTPAMME




SRTACC

Komiuecso uacos ERTOHHbIE
Yo Taa  uposbie
Teva ypoka Kotrponbie | Tpaxrisecue
i Beero IByYeHIIs | 0DpA30BATE bHbIE
paGoThi pabior
pecypes
(cHoBHbE TOTOASHIE MOTEKYTADHO:
[ | KHCTINECKON TeOpHH 1 X OMbiTHB | | bt [k
his.m edsooru 3236
TOTBEIKEHIA
2| Macca m pasviep aromos 1 MOTeKy 1
3 Mozem Tsépaoro, KaHoro i | bifmoresa [{OK
TAR000DABHOT0 COCTORHH BETIECTSE hips m edsoou 34l
Ofchee caoicTs ThépzoN,
| ILTROTO H T43000DA3HOTO COCTOAHH |
BRILECTBA HA OCHOBE MOTOEHT
MOTEKY TADHO-KIHETIYECROI TEOHE
S| Kpuorarmeewie n avoppuse rena | | b X
p p his:m edsoo.ru 3800
6 ChigUIBaHE I KATITIADHOCTS, | Bitmorexa LIOK
[ToBepXHOCTHOS HaTAACHIE hips.medsoo.ru iled530
T Tennosoe pacummpene i Crame 1 bt [k
i his: m.edsonru MlaSade
Teameparypa. Casss TenmepaTy bl 0
§ | CHODOCTSI TENIOBORO ABIokEHIS 1
4TI
; Biymperas steprs. CrocoBe | Bibmiorera [JOK
HSMGHERTS BHY TDeHHEl SHepTim hips:m edsoo.ru ladetd
[0 | Bt renmonepesaun 1 birfmmorexa 10K




hitos://m edsoo ru/lTlagd])

Vporerondepentns ' Tpawmecioe

HCTIOMB30B3HIE TENTOBBIX CBOMCT

Biomiorexa LIOK

1l
BRLIGCTS 1 VATEHATOB B IETAX hitps:/m.edsoo g6l
sweprochepeRens’

0 Kommecrso remnorst, Y seas Bibmorera LOK
TRITOEMEOCTS hips.modsoo 970

" Y paHEHTe TeTT0ROTO0 OataHca, bifmioresa LIOK
Temmoo0Men 1 TemIOBOE PaBHoBeCH: his.m edsoo.ru Hla7088
Taboparopas paor

" "Hocnegosate spreHs buomioresa LIOK
TET000NEHA TpH CEIIHBAHIH hipsm edson  flatalt
X007Hoil 1 POp#Yei BOTBI
Pacuer xomruecTBa TeNTOTH,

5| Heo0NOTIMOTO 714 HATDEBAHIA Tefa
I BYGTAENION0 M )M QXK TEHIK

y labopatopeas padora "Onpezereme Bibmioresa [{OK
IGIBHOM TETOGMKOCTH BRTIECTBA' hips:im.cdsoo.ru Mlatbt)

0 OHepris TonnBa, Y 7eToHas Temiona Bifmorexa LIOK
CrOpaHs hiips./m.edsoo.uflThsa
Tnasexuee 1 OTBep eBame

18 HCTATTIECKI I;en Y e himora X
! | hipsmedsooruflla7ld2
TEII0TA TTABEHAS

' Tafoparopas pabora "Onperenemme bifmoresa [{OK
Y IETBHOI TEITI0TH ITABTERTA Th14' hips.m.edsoo Tl

0 [Tapoodpasosaie i KORTEHCALIA. bibmioresa LJOK
Monapenm hitps:/m.cdsoo g P4k

A | Kunene. Venstan rennona Biomiorexa LIOK




TADOOOAS0BAHIA 1 KOHJEHCALI
SABHCINOGTS TEMTEDTYbl KITEHNA
OT ATNOCQEPHORO JABTCHAS

hitos: m edsoo /Mg Th6e

i

Braksocrs bosyxa. Madoparopeas
pabora “Onpererene
OTHOCHTEsHOI! BIARHOCTI BoTyXa’

Budmrorea [[OK
hitps:/m.edsoo ru 7628

Pemernie 30704 a ompe teTeHe
BIAKHOCTH BO3INA

U

[Tprepms padors TemToBBi
Tpirarenel. Tlaposas TypOisa
Birares ByTDERHEIO Cropaiiy

KT temo8omo pirares,
Tennoe geirare 1 satira
ORDYRAKOIRI Cpeb

Biomiorexa LIOK
htos: medsoouflaeTe

2

JAKOH COXDAHEHTA 1 RBDATICHTS
SHEDIICN B TEIT0BBIX TDOIECEAX

0

[TogrorosKa K KORTpOTeHOM padore
10 7606 " TeIT0BHE ABTEHHS
VIsvHeHIS arperaTHBIX COCTOAHI
BRILECTBE

Biomiorexa LIOK
htos, medsoo a8t

Kormporsias paiora 10 Teve
"Temmosic gnenng, Movenenne
ANDETATHBIX COCTOAHIH BOIECTBA'

Budmroreka [[0K
hifps:/m.edsoo ru fla86ae

9

Snexmpizanna 167, Tl pora
VEKTDIFIRCKI 34pAT0B

Y porketcc e oBae " JreKTpiGALA
TEM HHYKLEH H i
CONPHKOCHOBEH




BsamioTeiicTBiG SaEACHHBIY TEI,

Bibmiorexa LIOK

. Jakon Kynomg hips:medsoo Tl Ted
ONERTPIIECHOE TOTe,

. HampeAGHHOCTS AMEKTPIIECKOTO bifmioresa LIOK
nons., Ipmeaym ¢ymeprosim hips:medsoo el
MEKTIYECKI NOTRH
Hocarremn 3mexTpiraectany 3apatos,

3| Onevesrapett sapsz, Crpoee
a0

y [10BOHHE H JUEKTDHKE, JaK0H Biomiorexa LIOK
COXDAHEHIS 3TRKTPIYECHOTO 3ApATa htps.m edsoo u et

y Pemesne 3a1au Ha TpINEHCHTE Bidmiorexa LIOK
CROHCTB SRKTDIUECKIN 383108 hips:m.edsan nl0aStog
OeKTIYECKIH TOK, VG0 610

% | cymecrsonanms. Horoumms bt [

hips:medsoo nufHaS5ad
AEKTDIFECKOND TOKA
S| Teicrens srexTpmmEcRor0 ToRa b X
hips.modsoo nfladtb
Ypor-nicetonatne " leicTeie

3| STRKTDIMECKOO MO HA TPOBOTHIKI 1
I EKTDIRL

" OMeKTPIECKIE 10K B VETATTAY, Budmrorea L[OK
ITROCTAX H 1430 hips:medsoo ru %838

0 OMEKTDIIECKAS 1Mb 1 66 COCTABHBE
g
Ciina Toka. laBoparopsas padora

A1 | "Vovepes i eryTHpOBaIe CHTh 03 b X

I

TOKA

hitos: medsoo.rufa8hdt




OMRKTDINECHOR HATARCHIE,
Bosmierp. Jadoparopras padora

Budmroreka [[0K

! "Havepete i perympoBaH " hips:medsoo ruTlael4
HaTpskeHTS

i Compom7esie TpOBO K bimoresa [{OK
Y 166H0R COMPOTHBIEHHS BEILECTRA hips:medsoo 738
labopamopean padora "SamcmiocTs

| TENTRETO OB e | bifmioresa [{OK
TIDOBOTHIIKA 0T £10 JTHHSL, MAOW37 htips./m edsoo g 38
TONEDRYHORO CEYGHNS 1 VaTepaTs
S4BICINOCTS CHTH TOKA 0T

45| vanprrens. Jawon Onia 178 yuacria b X

hiips./m.edson ulTlaadde

I
Tabopmopeas paora
"HeceoBae saBicOCTI CHTB

40 TOKa, HIYIENO epe3 pesuerop, or 1 bt [k

hips:medsoo e

COMPOTHBTEHIA PESCTOpd i
HATAAEHIE A PESHCTOp"

" [10Ce10BaTeTbHOE 1 MApATIETHO:
(OB THHCHIE TDOBOHIROR
Tabopatopeas padora 'Thposepka

I TIDABITa CTOXEHIS HANDRRCH DK | Bitmorexa LIOK
TIOG TS T0BATETHOM CORTNHERTH TRy his.m edsoo.ruleaad
pesHcTopos'
Taboparopeas padora Tlposepka

g | PR | ibmioresa [{OK

TADATIETBHOM GO TUHEH
pesHcTopos'

hips:/m.edsoo ru flsadle




Pemre 3a1au Ha mpiMEHEHIE

0| saxoma Oma g pasimeoro o [
p hitps:/m.edsoo.fu flaatSa
CORHHEHIA T)OBOHIKOB

; Pabora I MOIHOCTS S7EKTPIYECHOTO ibmioresa LJOK
T0kA, Jakor Jwoye-Tetma htis./m edson.u bl 4
Naoparopas pabora “Onpeereame

$2 | paboTeLH MOMHOCTH YIEKTYIIECHOTO bimoral K
" & hips: m.cdsoo.uTabde]
T0KA
OMERTIYECHIE LT T TOTpRORTEN

$ | ymexTpmecxoi sneprin b O Fimerea X
? B hips:fimedsoo o Mlabé)
Koporsoe sabriate
[Togrorossa K KORTpOTsHOM padore
10 TeME " IEKTDIECKIE 3437,

S Siparemse rema i iy Fimerea X
p ) ] hifps: m edsoo.ru [labd2e
Rsamvoneriersas, TlocTognmi
TEKTPIIGCHT 10K
Kormporsias paora 10 Teve
"OMeKTDIMECKIE 3ap3Tb.

$ 1 Jupanense rema iy Fimerea X
p ) ] hifps: m edsoo.ru [abea
Rsamvoneriersas, TlocTognmi
EKTDIFECRI TOK'

. [locTosHble MATHATS, X
B3AMMOTEICTBHE

. Yporeuceeoanme 'Hayseme Bibmorera LOK
TO7EH TOCTOAHHBI MATHATOR' hitps: m.edsoo.fu/tlac3d0
Marwiroe none. Marsmroe none

Bufmiorexa LIOK
| Jevmrn ero SHaueHIe A I HA

Jewme

hifps:/m.edsoo fu flaclbg




Onsir Sperena. Mareuroe mone
TEKTpITIEGROTO T0Ka MarwuTHog
TOTE KATYILKI G TOROM

Biomiorexa LIOK
hitos: m edsoo.rugeld)

ol

[DVEHEHTE STEXTPOMATHITOR B
rextse, Jladopatopas padora
"Hsyuene JiicTaus varsioo
TIOTA Ha IDOBOTANK ¢ TOROM'

Budmrorea [[OK
hifps:/m.edsoo ru flac g

OTeKTOTBATATES NOCTOFHHOID
roka. Monoms3osae
ATCKTDOTBITATEIEN B TEXHIMECKI
YCTPOICTBAY I HA THAHCTOPT.
Tabopropeas paora
"Kokerpymposae 1 1ysene
Da00TH! STEKTPO JBHTATEIA'

Bibmiorexa LIOK
htos: mdsoo.nuifilacSe

i

Onbirst Qapanes. Jaxon
TCKTDOMATHITHOI KRy,
[Tpasno Jesa

Inextporeeparop. Crocobs
TIOTYYEHTA STEKTDHYECHOI SHEpITL
OMEKTpOCTAHIIEN Ha
BOSO0HOBIARMBIX HCTOYHITKAX

HEII

b4

[Togroroska K KORTpOTBHON padore
10 TeMe "JRRTHYECHIE
MATHATHBIC ABTCHAS”

Kormpomstas padora o reve
"OMeKTDIFUECKIE T VATHITHbE

ABICHIS

Biomiorexa LIOK
hitos: m.edsoouflach 14

6

Pesepaaut ypor. Pabora ¢ TexcTavm

Biomiorexa LIOK




10 Tehe " TemnoBbie B7cHHS"

hios: medsoonuMlaccSe

07

Peseppiait ypox. Pabora ¢ rexcrav
10 7ev " TlocTommsi
AEKTDIFCKITE TOK'

Budmiorera [{0K
hitos: m.edsooufaodod

6

Peseppiait ypox. Pabora ¢ rexcrav
10 7eMe " MarmuTHble sB7cHHg

OBLLIEE KOTHYECTBO YACOB TT0
[IPOTPAMME




IRTACC

Komnuecso uacos ERTOHHbIE

)

J:/-“ Tewa ypoka - Ronmponbhbie | pakrigckne il:;jem ;lg:az(;zl;lfeanble

paGoThi pabior -

| Mexammieoxos TRiacHe |

MarepaTsuas 1042

; Chcrena orcuera. OTHOCHTRTeHOTS | Bitmorexa LIOK
MGSAHIYECKOTO TBHASHES hits:/m.edso.u fladd 74

3 PaBHoNEpHOS MEMOTHHEIHOS | bifmroresa [{OK
TBITKEHIE hitps:/m.edsoo.ruladl%
HepaBrovepHos mpaoTHeiiHo2

4 Toikere, Cpean 1 MTHOBEHHAS l

COPOGTS

: [TpsvomiHeiinoe pasHoyCKOpeHO | bifmroresa [{OK
TBiCkeHIE. YCKopeHie htfps:m edsoo. i HladSdd
Cropocts mpaomeiHo

6| PABHOVCKOEHHOT TBICKEHS, 1

Tpadh cxopoc

Tabopatopeas padora Onpezeresne

: YCRODEHTA oA T | | Budmrorea L[OK
ABHOYCHODEHHOM JBICKEHI 0 hips:medsoo nufHadol§
HAKITORROM IOCKOCTH'

; CobomHoe nazene e, Onbima |

[amines

9 PaBrOMEHOE BITKEAHE 10 | Biomiorexa LIOK
OKpYAHOGTH Tepuo i uacrora hips.m edsoo.ru fileel 7o




o0pantgin, el 1 yroes

ChopocTI
[0 | lesmpocpesnimensHog yoKopesne
" [TepBt sawon Hiorona, Bexrop birfmrorexa [{OK
b his.m edsoo.ru leed1
Bropoit sason Hetoroma, ibmioresa LJOK
12 U
PaHoeiicTeytomas Cring hiips./m edsoo.ulfleha
" et sawor Htoros, bifmroresa [{OK
Cynepmosus ci7 hips.m.edson.nlaeS)
’ Petehi 34721 Ha MpiMEHEHTE Biomiorexa LIOK
sak0H0B Hetoroma hips.m edsoo.ru ilachte
Bufmiorexa LIOK
| oo S [y his.m edsoo.ru lageal
’ Pemetne 38704 10 TeMe «Cia
IpYTOCTID)
’ Tafoparopaas padora «npeserneane bifmroresa [{OK
RECTHOCTH DY AUHb hips: m.edsonru Mlgee8
8 O Bufmiorexa LIOK
T hips:m.edsoo et T38
Permene sana o reve «Cima Biomiorexa LIOK
19
TYGHIS) hips./m edson u flfad6
0 Taboparopas pabora “Onpeenene bibmioresa LJOK
KOS QUINEHTA ToeHES CKOTBReHT' hitps:/m.cdsoo . fHlafRbe
Pemerne 3aa4 10 Teng "Jakona
1 om0 - Bibmorexa L{OK
Hmfa' R hiips:/m.edsoo ru lafbee
Tpes
. China TEAECTH 1 33K0H BCEMIDHOTO Budmrorea L[OK

maroTes, YCRopent cBo00HOr

hitps: m.edsoo ru fHafl4




TATEHI

Yporkoreperns " IBmxerne 161

B | BOKDYT TPABHTALIORHOTO LEHTD
(Comtemas cncrenta). [amakria
Pemesne 3azau 1o e "Cina
y o Biomiorexa LIOK
TRAECTI 1 4KO0H BCEMDHOT:
" p hips,m edsoo /a8
TATOTEHIA
. [1epBas KOCIYECKAS CKOPOCTS birfmroresa [{OK
Hesecomocts i neperpysxi hits:/m edsoo u/fla3de
PaBHOBECHE MATEpHATHHOK TOUKH.
Abcomomo T8époe e, bimroresa [{OK
2 "
PaproBecre TBEpIOND oA ¢ hips:modsoo n lafe3s
SARDEITEHHOI OCBH0 BALLEHIA
2 Movencrmst, Leamp reaec
. Permenie 3aza4 o Teve "Movenr Biomiorexa LIOK
ol L Texec’ hips.m edsoo.ru b0 Ibd
[1oroToBsa K KORTPOBHOL padore o
. . ecTEe epe Bibmroresa [{OK
rene "Mexauimieckog Joiagiie,
u ﬂ hips.m edsoo.ru 0408
Bsamyoeticrane
Kotrmomstas paora o Tene
3 uMTp o (l:e ol BH6HHOT€K&HOK
EXAHIIECKOE TBILACHIE,
u : hips.m.edsoo nFUD6ee
Bsamyoeticrane e’
Mvmynsc Tena, PvmymsG cineL, Sako
: y yay ) Biomiorexa LIOK
CONpaHGHEE IMmyTaca, YTpyrog
p y . " hips.medsoo nuUNO7Ea
HEYTDYTOR B3O cicTIE
" Pemuerme sanau o Teve "Saxon Biomiorexa LIOK
CONDAHEHMA Iy hips: m.edsoru 0%
3| Vporkordepenns ‘Peakrishog




TRIKEHEE B IDHDOTE 1 Texie’

3| Mexanmseckas pabora i MOIHOCTS bt [k
hips: m.edsoou bl
. Pabora cusl TReCTH, b Biomiorexa LIOK
YpYTOCTH H CHThl TpEHTA his.m dsoo.ru liblghd
Tafoparopaas padora «npeserneane
. Da0OTS LT TDEAES T
DABHOMEDHOM JBIAEHI TE7a 10
TOPI3OHTATEHOH TOBEPYHOCTI
. s weprit i paborsL
[loremuamsas 3eepris
. Kunermaecxan suepris, Teopeya o Bibmiorexa LIOK
KIKETHYECHOI! SHETI hips:m edsoo.ru lbles)
4 JAKOH CONDAHEHNA SHEPII B
VEXAHIKE
0 labopatopeas padora «lzyuenne ibmioresa LJOK
SAKOHA CONPAHEHAA SHEPIILI) hips.medsoo ruThL2fe
| Kore0arenenoe fpients 1 ero bufmioreka L{OK
XADAKTEDICTIKH hips.medson nufThI858
0 SamyXaoie Koe0aHs, bifmroresa [{OK
Brmmy ke Konedamms, Pesonane hips.modsoo nuHR2CAD
i Marenvarraecni 1 Ty AammHb
AN THI
Y DOK-HcCTE0BaHHS (SABICHMOCT
Y| nepuoe KoneDami 07 AECTROCTH hitmor X
hips: m.edsooru bl 9T
TIYIKIEBL 1 MACCBI T30
r [TpespaeHie neprio Tpi

EXAHIECKY KOTeDaHInY




4

Tafoparopaas padora «npeserneane
YRCTOTH I TEPHOTA KOTE0amch
TV AUHHODO MAATHEKA)

Biomiorexa LIOK
hitos: medsoouilblaeg

4

labopatopeas padora «[Tposepra
HESABICIMOCTI TEPHOTA KoTeOamm
IpY34, TOIBELIEHHOTO & HATH, OT
MALKH T30

Bubmrorera [[0K
hifps: m.edsoo.ru tlb197,

Mexanimeckie Bombi, CaoiicTsa
MEXAHIMECKIL BOTH. TIpoToTeHble

TIONERYHEIE BOTHb

Bibmorexa L{OK
hios: medsoou b2 e

9

Yporkoreperns "Mexammecine
BOMHbI B TBEPIOM TEIE.
Ceficwmyecie BoTHS

3oy Pacpocrpasente 1 OTpaReHIE
3ByKA

Vporecneonane Habmopene
SABICIMOCTE BBCOTHI BYKA 0T
YaTOTH'

[ DOVOGTB 38YKa I BBCOTA TORA
Akyereckii pesonac

Vpor-konepesins "V ToIpasey i
TA3BYK B IDOTE 1 TeXRe

Biomiorexa LIOK
hitos: medsooru b3

[TororosKa & KoHTpomeHoii padore o
TeM. " JAKOHbI CONaHEHS
Mexamecie KoeDams 1 BoTes!

Bibmorexa L{OK
hitos: m.edsooru HUB23HD

Kormporsas pabora mo Tene
"Savorsl coxpanein. Mexanmeckie

KOTE0ARMS 1 BOTHH




OMEKTDOMATHITHO TOT,

Bibmiorexa LIOK

i
OMEKTDOMATHITHBIE BOTHb hips: m.edsooru lbdabe
37| CholicTea S7eKTOOMATHITHBY BOTH
Ypor-rordepernns "liana
. ATEKTDONATHITHBLX BOTH, Bibmioresa [{OK
Vomoms30ame STEKTDOMATHITHBIY hips:medsoo rulh2feh
BOTH J14 COTOBOH CRA3H'
Yporenccnegosae "Hayuchie
" pu a y e Biomiorexa LIOK
CBOCTB TERTDOMATHITHBI BOTH
Y " hitps:/m.edsoo.n fHblete
TIOMOLIBHD MOOIETBHOTO TeTEOHa
Pemere 3anau Ha ompeereHie
60 | HacroTBI I JHHbI AMEKTDOMATHITHO
BOTHb
TRKTOOMATHHTHAR TDHPOTA CBETA
bl Co?: caera. Bo popeco”ca b X
HODOCT CBera. BomHoBbie CaoiicTs
p hips.medsoo 31l
(B2
Worowmsa cagra. Tpmiommmeiimos
0 - Bufmiorexa LIOK
ACTDOCTDAHEHHS CBRTA. Jamvehs
HTRCT hips.medsoo.nuU3638
Cona n Ty
S0KOH OT)REHIS CBETA, EpRaa
Q7 K , eepe Bibmiorexa LIOK
GILEHHE 30304 Ha TDHNEHEHK
D hips:medsoo 0384
SAKOHA OTYAREHIL CBETA
[Tpenonmete cBera, afon bifmioresa LIOK
b4
TIDTONTCHI CBETA hips:medsoo rufT0h3aea
[TomHOg BHYTCHHES OTDAKSH CBETA
6 & ngo o Biomiorexa LIOK
CTOTB30BAHIS TOTHOTO BHYTpEHHET
m hips.m.edson nuU3eSe
OTHAREHA B OMTHIECHIY CBETOBOTAX
06 | Jaboparopuas padora "Hecegosane




SOBICTONOGT T4 TDETONTEHIS
CBETOBOTO 744 0T YT1a TATEHYS Ha

il

IDAHHIE "BO3IYX-CTEKT0

Yporerondepers "Heromsosare

67 | TOTHOrO BHYTDERHETO OTpAACHI.
CBETOBOTbL, ONTHKOBOTOKOHHAL CBI3H'
08 | Jluabl Onrirseckan ciita Mol himor X
htps.m edson u FFB3F2e
Biomiorexa LIOK
09 | Tlocrpoete mobpaxemi b Tmese
! RIS hitps:/m edsoo /b4
Tlaboparopsas pabora "Onpegenesne
HIED p U Biomiorexa LIOK
T | QoKyCHOTO paccTOfHAS i ONTHYECKON
. hips:/medsooru b2k
CHTBl CoDMpaRog T3
. Ypor-korceperns "Onmiecs Bufmrorea L[OK
THH30BHE IpHOOpH hips.medsoo rulele7e
Biomiorexa LIOK
T | Tmas koK onTivieckad cueTeMa. Speine
p htips./m.edsoo.r bG8
" Yporeondepentns ' Tedexs
spers, Ka coxpanrs 3pese’
Pagoetie 0671000 (T4 B CIEKT).
" Onsirst Hisorona, Croetne Bitmorexa LIOK
CIEKTDATBHBI 1BEroB. [JcTEpcHa hips:medsoo kil
(BT
Tabopatopeas padora "Onbimst o
DASTOREHIED 061010 CBETA B CIeKTp
Biomiorexa LIOK
T3 | BOC{HATHEO WBETA TDRTMETOB MK HX
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