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MMOSICHUTEJBbHASA 3AITMCKA

IMporpamma mo ¢u3MKEe Ha YPOBHE OCHOBHOIO OOILIETO 0OOpa3oBaHMS COCTAaBICHA HA OCHOBE IOJOXKEHUH H
TpeboBaHNUil K pe3ybTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHOW MPOTPAMMBI, NMPEACTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yaétoM (enepaiabHOil padodeit mporpaMMbl BocinTaHus  KoHIeNmy mpernogaBaHus yaeOHOToO
npeamera «Duznkay.

Conepxanue mHporpaMMbl 1O (U3MKE HANMpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
00y4alomuXxcsl U OPraHU3alMi0 M3yueHHsl (PU3UKHM Ha JIeITeIbHOCTHONH OCHOBe. B mporpamme no ¢usuke y4uThIBaroTCS
BO3MOXKHOCTH ydeOHoro mnpeamera B peanmusanuu TpeboBannit ®I'OC OOO Kk mIaHUpyeMBIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJbTaTaM O0y4eHHs, a TaK)KEe MEXKIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB
Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHusl.

[Iporpamma mo (hu3nKe yCTaHABIMBAET paclperesicHHe y4eOHOro MaTepHasia o rojaM oOydeHHs (To Kiaccam),
IpeAnaraeT NPHMEPHYIO IIOCIENIOBATENbHOCTh HM3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pa3BUTHSA IIPEIMETHOTO
collepKaHUs M YIETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommxCsl.

ITporpamma mo ¢u3uke pa3paboTaHa ¢ IIEIbI0 OKa3aHMUS METOAWYECKOH MOMOIIM YYHTETIO B CO3JaHUHU paboueii
IIPOTPaMMBI [0 YI€OHOMY MPEAMETY.

®usuka sABIAETCS CHCTEMOOOPA3yIONIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, TIOCKOIBKY (BH3MYECKHE
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SBJICHWH, HM3y4aeMbIX XHMHEW, Ouojorueil, actpoHomuend u (pU3NUECKOM
reorpadueli, BHOCHT BKJIQJi B €CTECTBEHHO-Hay4HYI0 KapTHHY MHpa, NpENOCTaBisieT Hauboyiee sICHble 00pa3lpbl
MPUMECHCHUA HAYYHOI'0O ME€TOAA MMO3HAHUsA, TO €CTh crocoba MOJIY4Y€HUA JOCTOBECPHBIX 3HAHUU O MHUpe.

OnHa U3 rIaBHBIX 33734 (U3MYECKOro 00pa3oBaHUs B CTPYKTYpe 0o0mIero o0pa3zoBaHust COCTOUT B (JOPMUPOBAHUU
€CTECTBEHHO-HaY4YHON IPaMOTHOCTH U MHTEpeca K HayKe Y OOyUYaromixcsl.

Wzyyenne ¢usnkm Ha 0a30BOM YpOBHE MPEATNONiaracT OBJAJCHUE CIEAYIOIUMH KOMIICTEHTHOCTSIMH,
XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB!

® HAyYHO OOBSCHSITH SIBICHNUS;

® OIICHMBATh M TIOHUMATh OCOOCHHOCTH HayYHOTO HCCIICJOBaHMS;

® MHTEPIPETUPOBATH JAHHBIC U HCIIOJIB30BATh HAYYHBIE T0KA3aTENBCTBA JUIS TIOJTyYeHHS BBIBOJIOB.

Henn u3ydenust pU3MKM HA ypOBHE OCHOBHOIO 0OILEro oOpa3oBaHus ompejeieHbl B KOHIeNuu mnpenogaBaHus
yuebHoro mpenmera «®Du3nka» B 00pa3oBaTeIbHBIX opraHusaiusx Poccuiickoit deneparu, peaiu3yoIInX OCHOBHBIC
00111e00pa3oBaTeNIbHbIC MPOTPAMMBI, YTBEpPKIACHHOW perrenueMm Kommernu MuHHCTEpPCTBa MpoCBelieHus Poccuiickoit
Deneparu (mpotokor oT 3 nexadps 2019 r. Ne ITK-4BH).

eau uzyyenus GpU3UKU:

e MpHOOpeTeHNE WHTEpeca W CTPeMIICHHS OOYYalOMMXCsl K HAyIHOMY W3YUYCHHIO TIPHPOIBI, pPa3BHTHE WX
HWHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BHUTHC MPEICTABICHUN O HAYYHOM METOJE MO3HAHUS W (HOPMHUpPOBAHHE HCCICIOBATEIBCKOTO OTHOIICHUS K
OKPY’KAIOIIUM SIBJICHUSM;

e popMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3ylbTara W3YYEeHHS OCHOB CTPOCHHS MaTepud |
(G yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o opMHpOBaHUE MPEACTABICHUNA O poiau (GU3UKK IS Pa3BUTHUS JPYTUX ECTECTBCHHBIX HAyK, TEXHHUKH U
TEXHOJIOTUH;

® pDa3BUTHE MPEJICTABICHUA O BO3MOXHBIX cepax Oyaymied mpodecCHOHANBHOW MeATeIbHOCTH, CBS3aHHOU C
(GU3MKOMA, IOATOTOBKA K JalbHEHIIIEMy 00yICHUIO B 3TOM HAIIPABICHUU.

JlocTKeHHe ITHX IIeJIeH MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHHUs 00eCreunBacTCs
peIIeHIEeM CICAYIONINX 3a4a4:

® IPHOOpETeHNE 3HAHUA O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX, TEIUIOBBIX, 3JCKTPHUYCCKUX,
MAaTrHUTHBIX U KBaHTOBBIX SBIICHHSX;

® IPHOOpETCHNE YMEHHUI OMTUCHIBATh H OOBICHATH (PU3UUECKUE SBIICHHS C HCITOIB30BAHNEM ITOTyICHHBIX 3HAHHUIA;

® OCBOCHHE METOJIOB PCHICHHS TPOCTEHIMNX pPacYETHRIX 3aJad C HCIOJh30BAHHEM (U3UUECKUX MOMIECICH,
TBOPYECKHX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHWH HaOJNIOaTh TPUPOJHBIE SBICHWS W BBINOJHATH ONBITHI, J1a0OopaTopHbie pPAbOTHI |
AKCIIEPUMEHTATLHBIC UCCIICOBAHSI C NCIIOIB30BAHUEM U3MEPUTEIHHBIX TPHOOPOB;

® 0CBOEHHUE MPUEMOB PabOTHI ¢ MHpopMaIueil GU3NIECKOTo CoAepKaHUs, BKIIIOUas HHPOPMAIIO O COBPEMEHHBIX
TOCTKEHUSIX (DU3UKH, aHATIN3 U KPUTHUIECKOE OIleHUBaHUE HH(POPMAITUH;

® 3HAKOMCTBO €O cdepaMu TPOo(HEeCCHOHATHLHOW AESITENLHOCTH, CBS3aHHBIMH C (DU3UKOW, W COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha JOCTIDKCHHUAX (PU3MUCCKON HAYKH.



Ha n3ydenue ¢usuxu (6a30BBIil ypOBEHb) Ha yPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHusi oTBoaUTCs 238 yacoB: B 7
Kiacce — 68 gacoB (2 yaca B Heziel0), B 8 kiacce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).
[Ipennaraemslii B nporpamme 1o Gu3uKe nepeueHb 1adopaToOpHbIX paboT U ONBITOB HOCUT PEKOMEHIATEJILHBIN XapaKTep,

YUHTEIb JIeJIaeT BBIOOP IPOBEACHHS J1AO0paTOPHBIX paboT U ONBITOB C YUYETOM MHIUBHIYAIBHBIX 0COOEHHOCTEH
00y4JaronmXcs, CIIUCKa SKCIIEPUMEHTANIBHBIX 3a/IaHUi, IpeaIaraeMbIX B paMKaxX OCHOBHOTO T'OCYIapCTBEHHOI'O SK3aMeHa
o ¢uzuke. Ucnonab3oBanue nadoparopuii nenrpa «Touka pocray PU3UKA

COJEPKAHUE OBYUYEHUS
7 KIIACC

Paznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEro MUpa.

®duzuka — HayKa o Tpupoje. ABneHus npupoabl. OU3NUEcKUe SIBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE, DIEKTPUUECKHE,
MarHUTHBIE, CBETOBbIE, 3BYKOBEIE.

®usnueckne BenuuuHbL M3Mepenue Qusnueckux BennuuH. Ouzndeckue npubopsl. IlorpemHocTs n3MepeHHit.
MexnyHapoaHas cucTeMa eIMHUIL.

Kak ¢wusnka m npyrue ecTecTBEHHBIE HAyKW H3y4aroT NpHUpOAy. ECTecTBEHHO-HAyYHBIH METOJ ITO3HAHMUSA:
HaOJIOIeHNEe, TIOCTAHOBKA HAYYHOTO BOIIPOCA, BHIABIDKCHHE THIIOTE3, HKCIEPHMEHT IO MPOBEpKE THIIOTE3, OOBSICHEHHE
Habmomaemoro sBieHus. Onucanne GU3NIECKUX SBICHUH ¢ TOMOIIBIO0 MOJCIICH.

Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBEIC, JIEKTPUIECKHIE, MATHUTHBIC, CBETOBHIC SBIICHHUS.

2. ®uznveckre MpUOOPHI U MPOLEAYPa IPSAMBIX H3MEPECHUH aHATOTOBBIM M IU(PPOBEIM IPHOOPOM.

Jlabopamopuvie padbomol u onvimel.

Omnpenenenue LeHbI JEJICHUS IIKaJIbl ©3MEPUTEIBHOIO PHOOpA.

W3mepeHue pacCTOSHU.

N3mepenue 06bEMa KUIKOCTH U TBEPOTO TeTIa.

OnpeneneHue pa3MepoB MaJIbIX TEIl.

M3mepeHue Temmeparypsl Ipu MOMOIIH KUAKOCTHOTO TEPMOMETpaA U JaTUMKa TEMIEPaTypBbI.

IIpoBeneHne uccieIoBaHUA MO MPOBEPKE THUIIOTE3BI: JATBHOCTh MOJETA MIAPHKA, MYIMIEHHOTO TOPH30OHTAIBHO,
TeM OolbIre, 4eM OOJIbIIe BRICOTA ITyCKa.

Paspen 2. IlepBoHayaibHble CBeJeHUS 0 CTPOEHMH BelecTBa.

CrpoeHne BeIecTBa: aTOMBI M MOJICKYIIBL, UX pa3Mepsl. OIBITHL, JOKa3bIBAOIINE TUCKPETHOE CTPOCHIE BEIIeCTRA.

JBmwxkeHne yactul BemecTBa. CBs3b CKOPOCTH IBIKCHHS YaCTHI[ C TeMmIeparypoil. BpoyHoBckoe nBmkeHHe,
i dysus. B3aumoaelicTBre yacTHll BEIECTBA: IPUTSDKEHNE U OTTaIKHBaHHE.

ArperaTHbIe COCTOSIHHS BEI[ECTBA: CTPOEHHUE I'a30B, KUAKOCTEH M TBEPABIX (KPUCTAITMUECKUX) Tel. B3aumMocBsa3b
ME)X]Iy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHSX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoGeHHOCTH
arperaTHBIX COCTOSHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHue GpOyHOBCKOTO IBHKEHHS.

2. Habmonenne nuddy3um.

3. HabGmonenune sBieHUi, 00BSICHIIONMIIXCS MPUTSHKCHUEM FITH OTTaJKUBAHHEM YaCTHII BEIIECCTBA.

Jabopamopnvie pabomot u onvimul.

1. Omenka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHKeM (oTorpaduii).

2. OrsITH 110 HAOTFOICHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OIBITH M0 0OHAPYKEHUFO NEHCTBUS CHIT MOJEKYIISIPHOTO TIPUTSKEHIS.

Paznen 3. /IBu:keHue u B3auMojaeiicTBue TeJl.

Mexannueckoe IBH)KEHHE. PaBHOMepHOoe M HepaBHOMepHoe JBibkeHHe. CkopocTs. CpemHssl CKOpPOCTh MpH
HEpPaBHOMEPHOM JIBMKCHHUU. PacuéT myTH U BPEeMEHHU JBMKCHHUS.

SIBnenue mMHepIMM. 3aKOH HMHEpUUH. B3aumojeiicTBue Ten Kak MPUYMHA M3MEHEHHUS CKOPOCTH IBIDKEHHS Tedl.
Macca xak Mepa HHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00BbEMa
BEIIECTBA.

Cuita KaK XapakTepUCTHKa B3amMopaeicTBus Ten. Cuia ynmpyrocTd U 3akoH ['yka. VM3sMepeHUe CHIIBI ¢ MOMOIIBIO
TUHaMOMeTpa. SIBieHue TATOTeHHs M cwia TsokecTH. CUila TsDHKECTH Ha JAPYruX IulaHeraXx. Bec tema. HeBecomocTs.
CrnosxeHue cuil, HalpaBJIEHHBIX N0 OJHOMU mpsiMoil. PaBHoaelcTBytomas cun. Cuina TpeHus. TpeHue CKOJIbXEHUS U TPEHUE
mokosi. TpeHre B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MeEXaHMYECKOTO ABVMIKEHUS TeEIa.

ocourwbdE



M3mepenne ckopocTd NPSIMOIUHEHHOTO ABMKEHHUS.
HaOmroneHne sBICHUSI MHEPLIUU.

Ha6mronenne naMeHeHus1 CKOPOCTH TP B3aUMOICHCTBUH TEll.
CpaBHEHHE Macc 10 B3aMMOJCHCTBHIO TEIL.

. CnoxxeHnue cmii, HaIPaBICHHBIX IO OJHOHN MPSMOH.

Jabopamopnvie pabomut u onvimol.

1. OmnpexneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (MIAapUKa B )KUAKOCTH, MOJACITH 3JICKTPUIECKOTO aBTOMOOWIISA
U TaK gajee).

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBXEHUS OpyCcKa MM IIapuKa [0 HAKJIOHHOH IIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTb PACTHKEHUS (1e(OopMalin) NPY>KUHBI OT TPHII0KEHHOH CHIIBI.

5. OmbITEL, AEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHJIBI TPEHHsS CKOJBXKEHHsS OT Beca Tela W Xapakrepa
COIIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3gen 4. [laBienne TBEPABIX TeJ, ;KUAKOCTel 1 ra3oB.

Hasnenne. CriocoObl yMECHBIICHHSI M yBEIWUCHHUS NaBieHus. JlaBneHuwe rasa. 3aBUCHMOCTH AABICHUS Taza OT
00béMma, Temiiepatypsl. [lepenada naBiaeHus TBEPABIMU TETAMH, KUIKOCTSIMHU U ra3aMu. 3akoH [lackais. [THeBMaTHdeckue
MaIlMHbEL. 3aBHCHMOCTh NABIECHUS XHUIKOCTH OT TayOmHBl. I'mapocratmdeckuii mapamgokc. CooOmmaromuecs COCYIBI.
I'mppaBnuyeckrne MeXaHU3MBL.

Atmocdepa 3emnu u arMocdepHoe nasneHue. [IpudmHBI CyIIeCTBOBaHUS BO3AYIIHOW 00010ukn 3emud. OnbIT
Toppuuemu. M3mepenue atMocdepHOro naBieHUs. 3aBUCUMOCTb aTMOC(EPHOrO JaBIEHHS OT BBICOTHI HaJl YPOBHEM
Mopst. [IpuGops! uist u3MepeHus: aTMOC(HEPHOTO JaBICHUS.

JleiicTBre )XUIIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTamkuBaromas (apXxuMeioBa) cuia. 3akoH ApxumMena.
IInaBanue Ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTD AABJICHUS I'a3a OT TEMIIEPATYPEI.

[lepenaya naBneHNs JKUIKOCTHIO U TA30M.

CooOmaromuecs CoOCyabl.

T'uppaBanueckuii nmpecc.

[IposiBnenne neicTBHs aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTD BBITAJIKUBAIOLIECH CHIIBI OT 00bEMa NOTPYKEHHOM YaCTH Tea U INIOTHOCTH )KUAKOCTH.

PaBeHCTBO BbITaNKMBAaIOIIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.

VYcnoBue IiaBaHus Tel: IJIaBaHHWE WM IOTPYXKEHHE Tel B 3aBHCHMOCTH OT COOTHOIICHHMS IUIOTHOCTEH Tena u
KHUJIKOCTH.

Jlabopamopnvie pabomol u onvimel.

1. UccnenoBaHue 3aBUCUMOCTH Beca Tena B BoJe OT 00bEMa MOTpyKEHHOM B KUIKOCTh YaCTH Tela.

2. OmpenencHre BHITANKHBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYXEHHOE B KHUIKOCTb.

3. TlpoBepka He3aBHCHMOCTH BHITAJIKUBAIONIEH CHIIbI, AEHCTBYIONIEH HA TEJIO B XKHUIKOCTH, OT Macchl Teja.

4. OnbITHl, TEMOHCTPUPYIOUINE 3aBUCHMOCTD BBITAIKHMBAIOIIEH CHIIBI, JEWCTBYIOIICH Ha TENO B >KHUIKOCTH, OT
00bEMa Morpy)EHHOH B )KUAKOCTh YACTHU TEJA M OT MIIOTHOCTH KHUIKOCTH.

5. KoncTtpynposanue apeomeTpa WM KOHCTPYHPOBAHUE JIOAKH U ONIpeieTIeHUE €€ TPY30TI0IbEMHOCTH.

Paspgen 5. Pa6ora u MOIIHOCTb. JHEpPrus.

Mexannueckasi pabota. MOIIHOCTE.

[IpocThie MEXaHU3MBI: pbIuar, OJ0K, HaKIIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecust peruara. [I[puMeHeHne npaBuia
paBHOBecHs prryara K 6110Ky. «3o0Toe npaBmio» Mexanuku. KI1J1 mpocTeix MexaHn3MoB. [IpocTsie MEXaHU3MBI B OBITY H
TCXHHUKE.

MexaHnunueckas OHEPIus. Kunernueckass u NMOTCHIUAJIbHASA SHEPTrUs. HpeBpameHI/Ie OJJTHOTO BHJA MEXaHHYECKOMU
9HEPIuu B Ipyroil. 3aKOH COXpaHEHHUS SHEPTHH B MEXaHHKE.

Jemoncmpayuu.

1. TlpumMepsl MPOCTHIX MEXaHU3MOB.

Jabopamopnvie pabomot u onvimul.

1. Ompenenenune paboOTHI CHITBI TPEHNUS TIPH PABHOMEPHOM ABHXEHUH TeJla MO TOPH30HTAIEHON TOBEPXHOCTH.

2. HccnenoBanune ycnoBuil paBHOBECHS phIvara.

3. Uamepenune KIIJ] HAKIOHHO# MIOCKOCTH.

4. U3y4eHwne 3aKOHA COXPAHEHUS MEXaHUIECKOH SHEPTHH.

o U AW
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI IPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOT O OBHIETI'O OBPA30BAHUS

I/I3y‘l€HI/I€ (I)I/ISI/IKI/I Ha YPOBHE OCHOBHOI'O O6III€FO O6paSOBaHI/I$I HalpaBJICHO Ha JOCTHUKEHUE JIMYHOCTHBIX,
METANPEAMETHBIX U MPECAMCETHBIX 06pa30BaTeJ’[LHLIX PE3YIbTATOB.



B pesynbrare wn3ydenusi (U3MKM Ha YpOBHE OCHOBHOrO oOmero o0OpasoBaHusi y oOydaromerocs OyIayT
c(hOpMUPOBAHBI CIEIYIOMINE IMYHOCTHBIE PE3YIIBTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

® IIPOSIBJICHHE UHTEPECa K NCTOPHUU i COBPEMEHHOMY COCTOSIHHIO POCCHHCKOHN PU3NIECKON HAYKH;

® [[EHHOCTHOE OTHOIIEHHE K JOCTIDKCHUSAM POCCHICKHX yUEHBIX--(DU3HKOB;

2) rpa’kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CY/I€HHH OOIECTBEHHO 3HAYUMBIX M ATHYECKHX MPOOJIEM, CBA3aHHBIX C
MPaKTHYECKUM NTPUMEHEHHEM JIOCTHKCHUH (DU3UKH;

® OCO3HAHUE BAKHOCTH MOPAJIHO--3TUYECKUX NPUHIUIIOB B AEATEILHOCTH YUEHOIO;

3) 3cTeTH4ecKOro BOCIIUTAHUS:

® BOCIIPHATHE 3CTETUUECKMX KadeCTB (PM3NUECKOM Hayku: €€ TapMOHUYHOTO IOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JIAKOHWYHOCTH;

4) HeHHOCTH HAYYHOI0 MO3HAHUS:

® OCO3HAHHE NEHHOCTH (PM3MYECKONH HAyKH KaK MOINMHOTO HHCTPYMEHTa IIO3HAHMA MHpPA, OCHOBBI Pa3BUTHSA
TEXHOJIOTUH, BAXKHENIIEH COCTABIIAIOILEN KYJIbTYpBI;

® pa3BUTHE HAYYHOH JIFOO03HATEILHOCTH, HHTEPECA K MCCIIEA0BATEILCKON JIESITENbHOCTH;

5) popmupoBaHus KyJIbTYpPbI 310POBbSl U SMOLMOHAJIBHOI0 0JIArONOIYYHsI:

® OCO3HaHME LICHHOCTH 0€30MacHOro odpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaYKHOCTH INPABUII
0e30MacHOro MOBEJCHHUs Ha TPAHCIIOPTE, Ha JOpOrax, C JJIEKTPUYECKHMM M TEIUIOBBIM O0OpYZOBaHHEM B JOMAalTHHX
YCIIOBHSIX;

e c(OpMUPOBAHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHKME CBOETO MNpaBa Ha OMMOKY M TaKOTo )K€ IpaBa y JAPYroro
YeJI0BeKa;

6) TPy10BOro BOCIIMTAHMA:

® AKTHBHOE YYacTHe B PEUICHHH NPaKTHYECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTebHOI OpraHW3alliy, TOpoAa,
Kpast) TEXHOJIOTHYECKOH M COIMAIbHOM HAIPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3NIECKUX 3HAHUH;

® UHTEpeC K NPaKTHIECKOMY H3yUCHUIO MPOQECCHi, CBA3aHHBIX ¢ (DH3HUKOI;

7) 3K0J10r14ecKOro BOCIIUTAHMS

® OpHEHTAIlMsI Ha TNpHMEHEHHE (U3MYECKMX 3HAHWH JUIS peUIeHHs 3a7ad B OONacTH OKpyXKaromeil cpenpl,
TJIaHUPOBAHUA MMOCTYIIKOB U OLICHKH MX BO3MOKHBIX HOCJ’IC}ICTBI/Iﬁ JJI Opr)KaIOHleﬁ CpCabI;

® OCO3HaHHE TII00aNTBEHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U IyTeil UX peleHHs;

8) ajanTanuyu K N3MEHALIUMCS YCJIOBUAM COLMATBHON U MPUPOIHOM cpelbl:

® MOTPeOHOCTh BO B3aMMOJICHCTBHU NPU BBIOJHEHHH HCCIIEIOBAHUNA M NMPOEKTOB (HM3MYECKOH HaNpaBICHHOCTH,
OTKPBITOCTH OIILITY U 3HAHUAM APYTUX]

® TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AeATeIbHOCTE;

® 1O0TpeOHOCTh B (JOPMHUPOBAHMM HOBBIX 3HAHUHA, B TOM dYHcie (OPMYIHPOBATh HJCH, TOHSATHSA, THIIOTE3BI O
¢dusnyecKnX 00bEKTax M SBICHHSAX;

® OCo3HaHME Ae(UINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® [UIAHWPOBAHUE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (PU3NYECKUX 3HAHUM;

® CTpeMJICHHE aHAJIM3MPOBaTh M BBUIBISATH B3aMMOCBSI3M NPUPOJBI, OOIIECTBA M SKOHOMMKH, B TOM YHCIE C
HCTIONB30BaHUEM (DPU3NYECKUX 3HAHUM;

® OIICHKA CBOMX JICHCTBHUI C yU€TOM BIMSHUS HA OKPYXKAIOIIYIO CPELy, BO3MOXKHBIX II100aJIbHBIX OCIEICTBHH.

METANPEAMETHBIE PE3YJIbTATBI

B pesyipraTte OCBOEHHS MporpamMmsl MO (U3UKE HAa ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs y 0Oydaromierocs
Oynyt chopmHupoBaHbI MeTanpeIMeTHbIE Pe3yJbTAThl, BKIIOYAIONINE [T03HABATEIbHbIE YHHBEpCAIbHbIE YyueOHbIE
JeHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YueOHbIE NICHCTBUS, PeryIATHBHBIC YHUBEPCAIbHBIC y4eOHbIC eHCTBHS.

IHo3naBaTe/ibHBbIEC YyHUBEpPCcAIbHbIE YueOHbIE 1eHCTBUS

ba3zoBble JJornueckue aeiicTBus:

® BBIABJIATH U XapaKTEpHU30BaTh CYIIECTBEHHBIC MPHU3HAKN OOBEKTOB (SIBICHUH);

L] yCTaHaBJ'II/IBaTB CyHIGCTBCHHI:.Iﬁ HpI/ISHaK Knaccnquaunn, OCHOBAaHUA OJIsd 0606IJ_ICHI/I$[ nu CpaBHeHI/Iﬂ;

® BRISIBIITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B paccMaTpuBaeMbIX (akTax, MaHHBIX M HAOIIOACHUSX,
OTHOCAIIIUXCS K (1)I/I3I/I‘IGCKI/IM ABJICHUSM,

® BBIABIISITH HpI/I‘H/IHHO--CHe}ICTBeHHBIe CBs3HU HpI/I 1/13y11eH1/m q)I/IBI/IqCCKI/IX HBJ’[CHI/Iﬁ nu HpOHeCCOB, JAcJIaTh BBIBOJBI C
HUCIIOJIb30BAHUCM lle)IyKTI/IBHI)IX 1 MHAYKTUBHBIX yMOSaKH}O‘IeHI/Iﬁ, BBIABUT'AaTh THUIIOTE3bI O B3aUMOCBS3SIX (1)1/I3I/I‘-ICCKI/IX
BCJIUYNH,



® CaMOCTOSITEIFHO BBIOMpATh CIIOco0 pelreHus yueOHOH (u3uyYecKoi 3a1aun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pereHus, BEIOOp Hambosee MOAXOASIIEro ¢ YIETOM CaMOCTOATEIBHO BEIICIICHHBIX KPUTEPHUER).

Ba3oBble ucciiegoBaTe1bcKkue AeiicTBUA:

® JICITONIF30BATh BOMIPOCH KaK MCCIICAOBATEIHCKII HHCTPYMEHT MTO3HAHNUS;

® IIPOBOANTH TI0 CAMOCTOSITEIIFHO COCTABICHHOMY IUIAHY OIIBIT, HECTIOXKHBIA (PH3WYECKI SKCIEPUMEHT, HEOOIBIIIOEe
HccliefoBaHue (PU3NIECKOTO SBIICHHS,

® OIICHMBATh Ha NPHMEHHMOCTb M JOCTOBEPHOCTb HH(OPMALMIO, IOJYYEHHYIO B XOJE MWCCIEIOBaHHA WM
9KCIIEPUMEHTA;

® caMOCTOSTENFHO (hopMynupoBaTh 00OOIIEHUST U BBIBOJBI 110 Pe3yjbTaTaM MPOBEIEHHOTO HAOJIOJCHHUS, OIbITA,
HCCIIeIOBAHMUS;

® IPOTHO3MPOBATh BO3MOXKHOE JajbHeWliee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKXKe BBIABUTATh
MIPEATIOI0KEHHS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora c undopmanueii:

® IPUMEHATH PAa3IMYHBIC METOMBI, MHCTPYMEHTHI M 3aIllpOCHl IPH MOWCKE W 0TOOpe MH(MOpMAIMX WM JAHHBIX C
Y4ETOM IpeTIOKEHHOH yaeOHOH Ppr3nuecKoi 3a1adm;

® AHANM3WPOBATh, CHUCTEMATH3HPOBATh W HWHTEPIPETHPOBATH WH(POPMAIMIO pa3IUYHBIX BHIOB M  (opMm
TIPECTaBIICHNUS,

® CaMOCTOSITENILHO BHIOMpATh ONTHUMAaNbHYIO (JOpMY HpeACTaBICHUs MHGOPMALMH U WIIIOCTPUPOBAThH pellacMble
3aJ]a4M HECJIOKHBIMH CXeMaMH, AnarpaMMaMy, HHOH TpaduKol 1 UX KOMOWHALIUSIMU.

KoMMyHHKaTHBHBIE YHUBepCaJIbHbIE yUeOHbIe Al CTBUS:

® B X0JIe 00CYXXAEHUs Y4eOHOro MaTepHaia, pe3yJibTaToB J1abopaTOpHBIX paboOT M NPOEKTOB 3aaBaTh BOIPOCHI IO
CYIIECTBY O6Cy)K[[aeMOI>i TEMbl W BBICKA3bIBaTb HMACHU, HALCJICHHBIC Ha PpCIICHUE 3aJaduu U [NoAACpIKAHUEC
OJ1aroenaTeIbHOCTH OOIIECHHS,

® COTIOCTABIIATh CBOU CYXKICHUS C CY)KICHUAMH APYTUX YUYACTHUKOB JHAIOTA, OOHAPYKUBATH PAa3JIMUMEC U CXOJCTBO
TO3HIINI;

® BEIpa)KaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MICEMEHHBIX TEKCTAX;

® MyOJMYHO TPEACTABIATH PE3YNIBTATHl BEHIIONIHEHHOTO (PH3MYECKOrO OMBITa (IKCHEPUMEHTa, HCCIICIOBAHMUS,
MIPOEKTA);

® [IOHMMATh W KCIOJH30BATH MPCUMYIICCTBA KOMAHIHOW M HMHIUBUIYaIbHONH PabOThI MPHU PEUICHUH KOHKPETHOU
¢bu3nYecKoii NpooIeMbl;

® [[PpUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BHIBATH NEUCTBUS MO €€ JOCTUKEHHUIO: paclpeleisiTh
POJTH, 00CYKIaTh MPOIECCHI M PE3YJIbTAThl COBMECTHOM PabOThI, 0000IaTh MHCHHS HECKOJIBKUX JIFOJICH;

© BBIMIOJIHATH CBOIO YacTh PabOTHI, JOCTUrasi KAYeCTBEHHOI'O pe3yJibTaTa 110 CBOEMY HAIpPaBICHUIO U KOOPIUHUPYS
CBOHU I[eﬁCTBPI)I C IPpYIruMHU 4JICHAMU KOMaH/bI;

® OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOIIMH MPOTYKT IO KPUTEPHUSIM, CAMOCTOATEIHEHO C(HOPMYIHPOBAHHBIM
YY9aCTHUKaMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHMBepcabHble yueOHbIe AeicTBUS

Camoopranuzanus:

® BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIONIMX ISl pelieHust GU3NUECKUX 3HAHHH;

® OPHEHTHPOBATHCS B PA3IMUHBIX MOJIX0aX NPUHATHA pEIIeHNH (MHAUBUIyaIbHOE, IPUHATHE PEIICHUS B TPYIIIE,
MIPUHATHE PELICHUH TPYIIo);

® CaMOCTOSITEJIBHO COCTAaBJIATh QITOPUTM DEHICHUS (PU3MUYECKOW 3aJa4yd WM IJIAHA HCCIIEOBaHUS C Y4ETOM
UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh MpesiaraeMble BaApUaHThI PEIICHUH;

e J1eaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIH MHTEJIEKT:

® J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluu U MpeAarath mjiaH €€ n3MEHEHUs;

® O0BSACHATH PUYUHBI JOCTIKCHHS (HEIOCTHIKCHUS) Pe3yIbTaTOB IEATSIFHOCTH, 1aBaTh OLCHKY MPHOOPETEHHOMY
OIBITY;

® BHOCUTH KOPPEKTHUBBI B JCATCIBHOCTH (B TOM 4YHCJI€ B XOJ BBbIIIOJHCHUA (bI/ISI/I‘IeCKOFO HCCIICAOBAHUS WIIH
HpOGKTa) Ha OCHOBE HOBBIX O6CTOHTGJ’[BCTB, N3MCHUBIIIHNXCA chyauHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HUKIINX prIIHOCTeﬁ;

® OIICHHWBATh COOTBETCTBUE PE3YJIbTATa IS U YCIOBHSIM;

® CTaBUTH ce0sI HA MECTO JIPYTOT0 YeJIOBEeKa B XOJ€ CIOpa WM JTUCKYCCHH Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBHI,
HaMEPEHHUs U JIOTHKY APYroro;

® IPU3HABATH CBOE MPABO Ha OIMMOKY MPH pelIeHUU (HU3WICCKHUX 3a]ad WM B YTBEP)KICHHUAX HA HAYIHBIC TEMBI U
TaKoe e MPaBo JPYroro.



HPEJMETHBIE PE3YJIbTATBI

K xoHmy oOydenus B 7 KJjacce IIPEIMETHBIE pE3ylbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPa)XaTh
chopMHUpPOBAHHOCTH y 0OYJAIOIIUXCS YMEHUH:

® JICTIOJIb30BaTh MOHATHS: (DU3UUECKHE M XMMHUYECKHE SBICHHA, HAOIIOJCHHE, SKCIEPUMEHT, MOJENb, THUIIOTE3a,
eIVHUIB! (PU3WIECKUX BEIMYUH, aTOM, MOJEKYJa, arperaTHble COCTOSIHHS BemlecTBa (TBEpIOE, JKUAKOE, Ta3000pa3Hoe),
MEXaHWYECKOe IBIDKCHUE (PaBHOMEPHOE, HEPABHOMEPHOE, INPSIMOJHHEIHOE), TPaeKTOpHs, PAaBHOACHCTBYIONIAs CHIIA,
nedopmanust (ynpyras, IiacTHyeckas ), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

e pasnmuarh  sABiIeHUs (AudQy3us, TEIUIOBOE JBIKCHHWE YacTHI] BEIIECTBa, pPABHOMEPHOE JBHIXKEHUE,
HEpaBHOMEPHOE JBI)KEHHE, HHEPIHS, B3aUMOJICHCTBHE TEJ, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOHW OCHIO BpalLCHHUS,
nepenada JaBieHUs] TBEPABIMH TEJIaMH, )KUAKOCTSMH M ra3aMu, atMoc(epHOe NaBJiicHWE, IUIaBaHHe TeJ, NPEeBpaleHUs
MEXaHWYECKOW SHEPrHH) MO ONHCAHWIO UX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOLIIMX IaHHOE
¢u3mgeckoe SBICHAE;

® PacIio3HaBaTh IMPOSIBICHUE U3YUYECHHBIX (DU3MUECKHUX SIBICHHH B OKPY)KAIOIIEM MHpPE, B TOM dHCiIe (HU3UIECKUC
SIBIICHUSI B TPUPOJE: NPUMEPHI IBIKCHUS C Pa3IMUHBIMH CKOPOCTSMH B )KMBOWH M HEXWBOHW NPHUPOJE, IEHCTBUE CHIIBI
TpPEHHsI B NPUPOJE M TEXHUKE, BIUSHNEC aTMOC(EPHOTO AABICHHUS HA JKHBOM OpraHW3M, IUIABaHHE PBIO, phIYaru B Tene
YeJI0BEeKa, MPHU ITOM IIEPEBOIUTH IMPAKTHUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA (IPU3HAKMN)
(U3NIeCKUX SABIICHUI;

® ONMCHIBaTh M3YUCHHBIC CBOWCTBA TeJ U (PU3NUECKHE SBIICHUS, HCIONIB3Ys (M3MYECKUE BEIMYUHBI (Macca, 00bEM,
IUIOTHOCTb BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUJIa TPEHMS,
JapieHue (TBEPAOTo Tena, KHUAKOCTH, Ta3a), BBHITAIKMBAIOIIAS CHJIA, MEXaHMYeckas paboTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMCHT CHIJIbI, KOE)q)(i)I/IIlI/IeHT IIOJIE3HOI'O [[eﬁCTBH)I MCXAaHHM3MOB, KHHCTHUYCCKAsA H IIOTCHIUAJIbHAA 3Hepr1/1$1), npu
OIMMCAaHUM NIPABUJIBHO TPAKTOBATH q)HSqucKHfI CMBICJI UCITOJIb3YEMBIX BCJIIMYWH, UX 0003HaYEHNS U [S21050505000331 (1)1/13qu01<1/1)(
BEJINYNH, HAXOJUTH (OPMYJIBI, CBA3BIBAIOININE JAaHHYIO (PU3UUECKYIO BEIMUUHY C APYTHMH BEIHIMHAMH, CTPOUTH TpahuKu
N3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHIHH;

® XapaKTEePHU30BaTh CBOMCTBA Tel, (PU3WUECKUE SIBICHUS M MPOLECCHI, UCTIOIb3Ys MPABHIIA CIOXKECHUS CHI (BIONb
oIHOI1 mpsiMoit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApXuMenaa, IPaBUIIO paBHOBECHS phryara (010Ka), «30JI0TOE IIPABUIIO»
MEXaHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOW OSHEpPIWH, IPH 3TOM MAaBaTh CIOBECHYIO ()OPMYJIHPOBKY 3aKOHA H
3aIMChIBATh €r0 MaTEMAaTHIECKOE BBIPAKCHHE;

® 00BICHATD (1)I/ISI/I‘ICCKI/IG SABJICHUA, MTPOLECChlI M CBOMCTBA TCJI, B TOM 4YHUCIC MU B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATH MPUYUHHO--CIICACTBCHHBIC CBA3U, CTPOUTH O6'I))ICHCHI/IG u3 1-2
JIOTMYECKUX IIaroB C ONOpOoH Ha 1—2 W3y4YeHHBIX CBOWCTBA (U3MYECKUX SBICHHH, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemiath pacyérHple 3amayd B 1—2 OEHCTBHUS, WUCMOJB3Ys 3aKOHBI M (OPMYJIbI, CBS3bIBAIOLIME (QHU3MYECKUE
BEJIMYMHBI: HA OCHOBE aHAllM3a YCJIOBHS 33/1a4d 3allMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (GU3MYECKHUE BEIMYHMHBI B
¢GbopMynBl M TPOBOIUTH pacyEThl, HAXOJUTh CIPABOYHBIC AAHHBIC, HEOOXOAMMBIC U1 PpEIICHMS 3ajad, OLEHHBAThH
PEATMCTUIHOCTH MTOJYYeHHOH (hU3MUEeCcKOil BeNYNHBI;

® pacrio3HaBaTh IPOOJEMBI, KOTOPbIE MOXKHO PpEIINTh MPH IIOMOINM (U3UUECKHX METOJIOB, B OIMCAHHH
WCCIIEIOBAHMS BBIJEIATH IPOBEPSIEMOE IIPEAINONIOKEHHE (THUIOTE3y), pPa3iudaTh M HHTEPIPETUPOBATH MOITYYEHHBINH
pe3ynbTaT, HAXOIUTh OMINOKH B XOI€ OIIBITA, JIeJIaTh BBIBOJIBI 110 €r0 pe3yJibTaTaM;

® [IPOBOJIUTH OMBITHI 10 HAOIIOACHHIO (H3UUCCKUX SBICHUNA WM (PU3MYCCKHX CBOWCTB Tell: (OPMYIHPOBATH
MPOBEPSIEMbIC TMPEIIIONI0KEHUS, COOMPAaTh YCTAHOBKY W3 MNPEJIOKCHHOTO OOOPYIOBAaHUs, 3allUCHIBATH XOJ OMbITA H
(OpMyIHPOBATh BHIBOJIbI;

® BLINIOJIHATL MPAMBIC HN3MEPECHHUA pPACCTOSAHUA, BPEMEHU, MACChl TEia, O6’béMa, CUJIbI WU TEMIICpATyphbl C
HCIIOJIb30BAaHMEM aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB, 3aMKUCHIBATH MIOKA3aHUs IPHOOPOB € YUETOM 3a/JaHHON aOCOJIIOTHOM
NOTPEIIHOCTH U3MEPEHUN;

® [IPOBOJIMTH HCCJIEOBaHNE 3aBUCHMOCTH OJHOW (PM3MUECKON BEJMYMHBI OT JPYrod C WCIIOIB30BAHHEM MPSMBIX
n3MepeHni (3aBUCUMOCTH IyTH PaBHOMEPHO ABIKYILETOCS TeJla OT BPEMEHH JIBW)KEHHS TeNa, CHIIBI TPEHHS CKOJIBKEHHS
OT Beca Tela, KauecTBa 00pabOTKHU IMMOBEPXHOCTEH TeJI U HE3aBUCHMOCTH CHIIBI TPEHHUS OT IUIONIAIN CONPUKOCHOBEHHUS Tel,
CHJIBI YIIPYTOCTH OT YAJIMHEHHMS NPY>KUHBI, BHITAJIKHBAIOIIEH CHIIBI OT 00bEMa MOTpyKEHHON YacTH Tela M OT IUIOTHOCTH
XKHUIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT IIIyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJO, YCIOBHH IUIaBaHUS Tel,
YCIIOBHMI paBHOBECHS pbldara u OJIOKOB), y4aCTBOBATh B INIAHMPOBAHWU YI€OHOTO HCCIIECOBAHUS, COOMPATh yCTAaHOBKY H
BBITIOJITHATE HW3MEPCHUA, CICAYA TMPEIIIOKCHHOMY IIJIaHYy, q)HKCI/IpOBaTB PE3YyIbTAThI HOqueHHOﬁ 3aBUCHUMOCTH
q)I/ISI/IquKI/IX BCJIMYMH B BUJIC MTPEATTOKCHHBIX Ta6HI/IH )5 Fpa(i)I/IKOB, J€J1aTh BBIBOAKI 11O PE3YJIbTaTaM UCCIICAOBAHMNA,

® [IPOBOJIUTH KOCBCHHBLIEC U3MEPEHUA q)I/I?;I/I'-IeCKI/IX BCJIIMYUH (HJ'IOTHOCTB BCIICCTBA XXKUJKOCTHU U TBépIIOFO TCJa, CHujia
TPEHHUA CKOJIBKCHUA, TaBJICHUC BO3/yXa, BBITAJIKHWBArOMas CuHia, lleﬁCTBy}OHlaH Ha HOpr)KéHHOG B XKHUAKOCThb TE€JO,
KOX(QHUINEHT TONE3HOTO ACWCTBUS MPOCTBIX MEXaHHU3MOB), CIEAys MNPEIOKEHHOW WHCTPYKIMH: TPH BBITOJHEHHUU
n3MepeHnit coOMpaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYSHNE NCKOMOHN BEJTMIHMHBI;

® coOMOaaTh MpaBMIIa TEXHUKH 0E30I1aCHOCTH MU paboTe ¢ 1ad0paTOPHBIM 000PYyI0BaHUEM;



® yKa3blBaTh IPUHLUIBI JEHCTBHS NPHUOOPOB M TEXHMYECKUX YCTPOWCTB: BECHI, TEPMOMETp, JAWHAMOMETP,
cooOImaromuecs: cocyzpl, 0apoMeTp, pbIuar, MOIBIKHBIN U HETOABI)KHBIHN OJIOK, HAKIIOHHAS TIJIOCKOCTH;

® XapaKTEePU30BaTh MPUHIUMBI ACHCTBUS H3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOH Ha HX
omucaHust (B TOM YHCIE: TMOAMUIHUKH, YCTPOMCTBO BOJOIPOBOAA, THAPABIMYECKUH IIPECC, MAaHOMETP, BBICOTOMED,
MTOPIIHEBOW HACOC, apeoMETp), WCIIONB3Ys 3HAHHWSA O CBOMCTBAaX (PH3MUYECKUX SBICHHH M HEOOXOAMMBIC (HU3NIECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJUTH NPUMEPHI (HAXOAUTh MH(POPMALIHIO O ITPUMEpax) MPaKTHYECKOTO UCII0JIb30BaHMS (PU3NUECKUX 3HAHHM
B ITOBCEAHEBHOM XU3HU AJIsl o0ecnieyeHns: 0e30MacHOCTH MPpH 0OpaIleHNH ¢ IPHOOpPaMU ¥ TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUsI 370POBbs M COOIIOACHHST HOPM 3KOJIOTMYECKOTO MOBEACHHS B OKPY KarolleH cpejie;

® OCYILECTBJIATh OTOOp MCTOYHUKOB HMHGpOpManuu B VIHTepHeTe B COOTBETCTBMHM C 33JaHHBIM ITIOMCKOBBIM
3aIpocoM, Ha OCHOBE UMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUSI Pa3JIMUHbIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOpast
SIBJISIETCSI IPOTUBOPEYHMBON MIIM MOXKET OBITh HEIOCTOBEPHOH;

® JICTIOJIb30BATh ITPH BBHITIOTHEHUH YUEOHBIX 3aJaHIH HAyYHO--TIOMYJIAPHYIO JUTEPaTypy GU3HIECKOTO COAEpKaHus,
CIpaBOYHBIC MaTEepHaJbl, Pecypchl cetn MHTepHeT, BIaneTh HNpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, NMPEoOpa3OBaHUS
nHPOPMALIUHU U3 OTHON 3HAKOBOH CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHHKOB MH(OpMAIH
(U3MIECKOT0 COAEpP)KaHMs, B TOM YHCIIE MyOJIMYHO AeNaTh KPAaTKHE COOOLICHUS O pe3yibTaTax MPOCKTOB MM Y4eOHBIX
HCCIICIOBAHMM, TPH STOM TPAMOTHO HCIIONB30BaTh W3YUCHHBIN MOHATHHHBIN ammapaT Kypca (HU3WKH, COIPOBOXKIATH
BBICTYIUICHHE TTPE3EHTALUCH;

® [IpY BBIMIOJIHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAaHMUN paclpeaensaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMU 3aJadyaMH, CJIICAUTH 3a BBIINIOJHCHHUCM IlJIaHA )IeﬁCTBI/Iﬁ, aJICKBAaTHO OLICHHUBATHb COOCTBCHHBIHN BKJIaJ B
ACATCIIBHOCTD I'PYIIIEBI, BEICTpaWnBaTh KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, YUYuThIBasg MHCHHUEC OKPYKaronux.
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1.2 DH3MUCCKHE BETHIHHbI 2 1 https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METO/T IIO3HAHUS 2 1 Bubmorexa [IOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazmery 6
Paspean 2. [lepBoHayabHble CBeJeHHMs O CTPOEHHMH BelllecTBa
2.1 CTpoeHue BelecTBa 1 bubimorexa LIOK
' p e https://m.edsoo0.ru/7f416194
29 JIBmKeHMe U B3aMMOJECHCTBHE YaCTHUIL 5 1 bubnunoreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
Bbubnnoreka I[JOK
2.3 ArperaTHble COCTOSHISI BEIIeCTBA 2 https://m.edsoo.ru/7f416194
Hroro mo pazueny 5
Pa3znen 3. /IBukeHue 1 B3auMoIelicTBHE TeJl
Bbutnuorexa IIOK
3.1 Mexanuseckoe ApuwxeHHe 3 https://m.edso0.ru/7f416194
Bbutnuorexa IIOK
3.2 Hnepuus, macca, mioTHocts 4 1 https://m.edso0.ru/7f416194
Bbubaunorexka [JOK
3.3 Crna. Buner cun 14 1 2 https://m.edso00.ru/7f416194
Hroro no pazmery 21
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Pasnen 4. JlaBjienne TBEPABIX TeJl, AKUAKOCTEH U ra3oB

a1 Hasnenwne. [lepenava naBneHns TBEPABIMH 3 Bubnuorexa I[JOK
) TeIaMu, )KUAKOCTAMH U Ta3aMHU https://m.edsoo.ru/7f416194
Bbubnuorexa [JOK
4.2 Jlasnenme xuaKocTn 5 https://m.edso0.ru/7f416194
Bbubaunoreka [JOK
4.3 AmmochepHoe napiieHHe 6 https://m.edso0.ru/7f416194
4.4 JlelicTBUE XKUIKOCTU U ra3a Ha IOrpyKEHHOE 7 1 3 Bubnmoreka [IOK
’ B HHUX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazneny 21
Paspnea 5. Pa6oTra u MOIIHOCTb. DHEprus
Bubnmoreka [JOK
51 Pabora u mompocTs 3 1 https://m.edso0.ru/7f416194
bubaunoreka [JOK
5.2 Tpocreie Mexam3MeL 5 1 https://m.edsoo0.ru/7f416194
bubaunoreka [JOK
53 Mexannueckas suepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro mo pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 12
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IHOYPOYHOE IINIAHUPOBAHMUE

7 KIIACC
Kosmm4ecTBo yacos DJIeKTpOHHBIe NU(POBLIE
o0pa3oBare/ibHbIE
Ne Tema ypoxa Hara pecypchl
n/n Bcero KonTposabHbie IIpakTnueckue H3yYeHUsA Hcnoas3oBanue
padoTLI padoThI (paxr) JabdoparTopuii neHTpa

«Touka pocra»

OU3UKA

1 ®usuka — Hayka o npupoje. SBnenus 1
TIPUPOJIBI
@duzndeckue SBICHASA 1
dusnyeckre BeIUIUHbBI U UX U3MEpPEHHE 1
VYpok-uccienosanue "M3mepenue

4 TeMIepaTyphl P MOMOIIH KAAKOCTHOTO 1 1
TEPMOMETpa U JaTYNKa TeMIIepaTypol”

5 Mertoap!l HayyHOTO no3HaHML. OnHcaHne 1 bubnuoreka [JOK
(bu3nUecKuX SIBICHHU ¢ TIOMOMIBIO MOJIeTICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJIETA IIAPHKA, ITYIEHHOTO 1 1
TOPU30HTAJIbHO, TEM OOJIblIe, YeM OoJbliIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OnbIThL
7 uoEa%mammne JUCKpPETHOE ::TpoeHI/Ie 1 BnGimorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeIIleCTBa

8 JIBIKEHHE YacTHII BEIIeCTBA 1 Bubnmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMBITH IO 1 1
HaOJIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B)»

10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1
OCO0EHHOCTH arperaTHbIX COCTOSIHUI BOJIBI. BuGmiorexa LIOK

11 O600mmenue o pazneny «llepBonauanbHble 1

CBCACHUS O CTPOCHHU BEIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
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12 MexaHmndeckoe ABIKeHHE. PaBHOMepHOE 1 Bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKCHHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enmunuier ckopoctu bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHH IBIKEHUS EH6H_HOTeKa oK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — Mepa HHEPTHOCTH Tell bubamorexa [OK
https://m.edso0o.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer macchl u bubaunoreka [JOK
o0beMa Terna 110 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabota «OmnpeneneHue
IUIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3agau mo teme "IImoTHOCTD Bubnmoreka [JOK
BemiecTsa" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapakTepUCTHKA B3aUMOACHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlabopaTopHnas pabota «/3ydeHne
20 3aBHCHUMOCTH PACTSHKCHUS (IepOopMaIinm)
MPYKUHBI OT TPUIIOKEHHON CHIIBI
21 SBnenue Tarorenus. Cuia TSHKECTH
| e ot e ke
- https://m.edsoo.ru/ff0al778
93 Cuiia TSDKeCTH Ha IPYTuX IIaHeTax. bubnmoreka [JOK
DdusryecKre XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
Bubmmorexa [IOK
24 Hsmepetiite ciut. Jitamometp https://m.edS(])_E).ru/fanlScc
Bubmmorexa IIOK
25 Bec texa. Henecomocts https://m.edS(I)lo.ru/ff0a1778
2% CroskeHre ABYX CHJI, HAPaBJICHHBIX 110 bubnmoreka [JOK
OJTHOM TIpsiMOit. PaBHOEHCTBYOMIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3anau no teme

"PaBHopeicTBYIOMAs cut"
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Cua TpeHus u e€ BuApl. TpeHHe B IPUPOAe

Bubnuorexa [JOK

28 U TeXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabota «/3ydenne
29 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT Bubmmorexa [IOK
CHJIbI JIaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIIXCS IOBEPXHOCTEI
30 Pewmenue 3anay Ha onpejeneHye
PaBHOJIEHCTBYIOIIEH CHUIIBI
Pemenne 3amau mo Temam: «Bec Tenmay,
31 «Fpa(blxmecgoe u3o0pakeHune cuin», «CHITBD». bromorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIIAS CUID»
KonrpoabHas padora no remam:
32 «MexaHn4eckoe IBH:KeHHe», «Macca,
IVIOTHOCTBbY», «Bec Tena», «I'padpuueckoe
u3oldpakeHue cDy, «CHIbD
33 Hasnenne. CiocoObl yMEHbIIICHUS U Bubnmorexa ITOK
YBEIMUYCHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a Bubnmorexa ITOK
0T 00bEMa, TeMITepaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHust TBEPABIMU TEJIAMH, Bubnmoreka [JOK
JKAJIKOCTSAMMU M razamu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B KHUAKOCTHU U ra3e, BEI3BAHHOE Bubnmorexa ITOK
IEACTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3aga4 no teme «/lapienue B Bbubnaunoreka [JOK
XKHIKOCTH ¥ ra3e. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
Bubmmorexa [IOK
38 Coobuatontmecs cocys! https://m.edS(])_E).ru/ff0a2970
39 I'uppaBanueckuii mpecc bubamorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBoi *UAKOCTHBIH
Hacoc
a1 ATtMocdepa 3emMiTn 1 IPUIHUHEI €€ bubnmoreka [JOK

CyIIECTBOBaHUA

https://m.edsoo.ru/ff0a2b5a
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Bubnuoreka [IOK

42 B A
e¢ Bosiyxa TMOC(i)epHOG AABIICHHE https://m.edsoo.ru/ff0a2b5a
43 Uzmepenne atmocheproro nasieHus. OnsIT Bubmmorexa IIOK
Toppuuesut https://m.edsoo.ru/ff0a2da8
m 3aBUCHMOCTh aTMOC(EPHOT0 IABJICHHS OT Bubnuorexa [JOK
BBICOTBI HaJl yPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomertp-aneponn. AtMocdepHoe naBieHne Bubmmorexa IIOK
45
HA Pa3IHUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " AtMochepHoe
napieHue"
47 JlelicTBUE KHUIKOCTH U ra3a Ha IOTPYKEHHOE Bubnuoreka [JOK
B HUX TeJI0. ApXUMeIoBa CHia https://m.edsoo.ru/ff0a3276
J1ab 0 O
4  wsanomsiouei o, Acierayiouei na Bimorera LIOK
B » ACHCTBYIOM https://m.edso0.ru/ff0a33fc
TEJO, IOTPYKEHHOE B JKUAKOCTH
JlaGoparopnas pabota mo Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Teja B Bubnmorexa ITOK
49 R .
BOJIE OT 00BEMA OTPYKEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeIa»
50 [TmaBanHUMe Ten BuGmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOIKA 1
onpejesneHue e€ rpy3onoabEMHocTH"
Pewenue 3anau no temam: «IlnaBanue cynos.
52 BOL;J Hronn;al;ze: <]<\/[Z[ellv}[3neH;e]?rB:H LI})/(H ' Bubmmorexa LIOK
v . P https://m.edsoo.ru/ff0a3654
TeJI, JKUJKOCTEH 1 Ta30B»
53 KontpoabHnas padora no teme «/laBiienune
TBEPABIX TeJl, 5)KHAKOCTEH U ra3oB»
Bbubnaunoreka [JOK
54 M o
CXAHMHECKAT paboTa https://m.edsoo.ru/ff0a3f82
bub. OK
55 MomurHocth. EquHuibl MomHoCTH nonwotexa 11

https://m.edsoo.ru/ff0a3f82
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Ypoxk-uccienoranue "Pacuér MomHOCTH,

56 g ) 1
pa3BHBaeMoil Ipu MoabEMeE 110 JIecTHUIE"
57 IIpocteie MexaHu3Mel. Peruar. PaBHOBecHe
CHWII Ha pBIYare
Prryaru B TexHUKE, OBITY U IPHPOJIE.
58 a6 5 };/I pup 05 Bubmmorexa IIOK
abopatopHas pabora «/ccnenoBanue .
P . P p https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHUS phluara
Pemenue 3ama4d mo teMe «Y ClIOBUSA Bubnmoreka IJOK
59
PaBHOBECHSI pbIuara https://m.edsoo.ru/ff0a48a6
KoadduiueHT mosie3Horo aeicTBus
60 MexaHu3Mma. JlaboparopHas pabota 0.5
«M3mepenune KII/] HaKIOHHOM MIOCKOCTH»
61 Pemienne 3ama4 mo Teme "PaboTta, MOIITHOCTD, bubaunoreka [JOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u Bubmmorexa [IOK
MOTEHIUATbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3 . bubnuorexa [JOK
aKOH COXPaHCHHS MEXaHUIECKOH YHEPTUH
P P https://m.edso0.ru/ff0a4360
YPpOK-3KCIIEpHUMEHT 110 TEME
"DKcTepUMEeHTAIbHOE ONpeieTICHNe
64 U3MEHEHHUSI KHHETHYECKOHN U TTOTEHI[HAIbHON 1
SHEPIUH MPH CKaTHIBAHUU TeJa 110
HaKJIOHHOH miockocTh"
65 KonTtponbnas pabdora no teme «Padora u
MOIIHOCTb. JHEPrus
Pe3sepBHbIit ypok. Pabora ¢ Tekcramu 1o Teme Bubnmorexa [IOK
66 n "
MexaHIYECKOE ABIKCHHE https://m.edsoo.ru/ff0adee6
PesepsHsiit ypok. Pabora ¢ TekcTamu 1o Teme
67 " P yp N Bubmmorexa [IOK
aBJICHUE TBEPIBIX TEJ, )KUIKOCTEH 1
R pA A https://m.edsoo.ru/ff0a4ffe
ra3os
68 Pe3sepBHbIit ypok. Pabora ¢ Tekcramu 1o Teme
"Pabora. MomtHocTh. DHeprus"
69 Hroroelii kKouTpoJb (ITA). KonTposbHas
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padora 3a kypc 7 Kiaacca.
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YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

-Yuebnuk «Pumsuka» U. M. [lepeimknn, A. . IBaroBa mox penakiueir Mocksa «IIpocsemenue» 2021
- COopHUK 3a/1a4 TIe0 (pU3MKe oA penakiuei Jlykammk.

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

WN.M.IIéprikun. dusnka. YueOnuk aist 7 kinacca. — Mocksa «IIpocBeruenuey, 2021

dusuka. Meronudeckoe mocodue. 7 knacc /H.B.dunonosuy, [Apoda, 2014

Odwusuka. [lugakTuyeckue marepuais 7, 8, 9 xiracc A.E.Mapon, E.A.MapoH, [Ipoda, 2019, 2020
®dwusuka. Pabouas Terpans. 7, kinace/P.JI.MunbkoBa, B.B.lBanoBa, - M.:Dk3ameHn, 2019 2020
Co6opuuk s perrenus 3amaw/ 7-9 xmaccsl/ B.M.JIykammk, E.B.MIBanosa. — M.:IIpocBemenue,
Tector «®uznkay 7, kmaccsl. ABropsl: H.K. Xannanos, T.A. Xannanosa, 2016

Co6opruk 3agad 1o ¢pusuke. 7-9 xir./A.B.I1épeimkun, H.B.®unonosma—M.:Ok3amen, 2016
KonTponsHsIe 1 camocTosTeNnsHbIe paboTH! 1o pusuke.7 kiracc/O.U.I'pomnesa, - M.:Ok3amen, 2016

AN N NN

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

1. Jdemosepcumn, crerudukannu, komupukatopsl OI'D 2018. [DnexTpoHHEIH pecype] — Pexknm goctyma:
http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory (lata oopamenus 24.06.2018).

2. JlemoBepcuu, cnenndukanum, kogudukaropsl BIIP 2018. [DnexTponHBIl pecypc] — Pexum gocrtyma
http://www.fipi.ru/vpr (Jlata obpamenus 24.06.2018).

3. Meroauyeckne peKOMEHAALMH I YUUTesel, MOAr0TOBJICHHbIE Ha OCHOBE aHalIM3a TUIMYHBIX OIIMOOK
yuactHukoB EI'D 2017 roma. [OmektponHbiit pecypc] — Pexum gocryma: http://www.fipi.ru/ege-i-gve-
11/analiticheskie-i-metodicheskie-materialy ([lata o6pamenus 24.06.2018).

4. OrtkpeiTeiii 6ank 3amanuii EI'D. Pexum mocryma: http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
(Mara obpamenus 24.06.2018).

5. OtkpeiThiii  Oank  3amanuit OI'D. [Onektponnbiii  pecypc] —  Pexum  nmocryna:
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge ([latra oopamienust 24.06.2018).

6. CnpaBka 00 wimeHenmax KHUM EI'D 2018. [DnexrtpoHHbIi pecypc] — Pexum gocryma:
http://fipi.ru/sites/default/files/document/1512738574/spravka_ob_izmeneniyah v_kim_ege.pdf (Jlata oGpamienus
24.06.2018).

7. CnpaBka 00 wusMeHeHmsaix KHUM OI'D 2018. [OnekrpoHHBI pecypc] — Pexkmm nmocryma
http://fipi.ru/sites/default/files/document/1512738535/spravka_ob_izmeneniyah v_kim_oge.pdf (/lara oGpamuienus
24.06.2018).

8. Bcepoccuiickne mpoBepouHble paboThl. [DieKTpoHHBIM pecypc] — Pexum mocryma : https://4vpr.ru/
(ara obpamenus 24.06.2018).
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