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[HOACHUTEJIBHAS 3AITNCKA

ConepxaHue IpOrpaMMbl HalpaBIeHO Ha (OPMUPOBAHME ECTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
y4Jaluxcsi M OpPraHU3alMi0 U3y-dyeHus (U3MKH Ha AESTeIbHOCTHOH OCHOBE. B Hel y4HTBIBaIOTCS
BO3MOXKHOCTH mipenMeTta B peanuzanuu  TpeboBanmii PI'OC OOO k miaHHpyeMbIM JUYHOCTHBIM H
METanpeMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O OOILEr0 00pa3oBaHMsL.

OBIIAS XAPAKTEPUCTHUKA YUEBHOI'O ITPEJIMETA «®U3UKA»

Kypc dusukm — crucreMoo0pa3yrommii Isl eCTeCTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY
(u3mdeckre 3aKOHBI JIE)KAaT B OCHO-BE TIPOIECCOB M SIBJICHHM, W3YYaeMBIX XWMHEH, OHMOIOTHEH,
acTpoHO-MHeH W (Qusnueckol reorpadueii. du3mka — 3TO MPEIMET, KOTOPHIH HE TOIHKO BHOCHUT
OCHOBHOH BKJIaJ] B €CTECTBEHHO-HAYUHYIO KAPTHHY MUPA, HO | MIPEIOCTABIISET Hanbojee siCHbIe 00pa3Ilbl
MIPUMEHEHUs HAyYyHOrO0 METOoJa MO3HAaHMS, T.e. Croco0a MONY4YeHHs JOCTOBEPHBIX 3HAHHH O MHPE.
Hakonen, gu3uka — 3T0 IpeaMeT, KOTOPBIA HAPSAAY C JPYTUMHU €CTECTBEHHO-HAYYHBIMU IMPEIMETaMU
JIOJDKEH JIaTh INKOJIbHUKAM MpPEICTaBlIeHUE 00 YBJICKATEILHOCTH HAYyYHOI'O HMCCJIE-IOBAaHUS U PaJOCTH
CaMOCTOSITEIFHOT'0 OTKPBITUSI HOBOTO 3HAHUS.

OmHa W3 THaBHBIX 3aaad (U3UIECKOro OOpa3oBaHMS B CTPYKType oOOIero oOpa3oBaHUS COCTOUT B
(hOpMHPOBAaHMM €CTECTBCHHO-HAYYHOW TPAMOTHOCTH M HMHTEpeca K HAyKe Yy OCHOBHOW MAacChl
o0y4Jar-nuxcs, KOTOpble B JalbHEWIIeM OYAyT 3aHATBl B CaMbIX pa3HO- 00pasHbIX cdepax
nestenbHOCTH. HO He MeHee Ba)KHOM 3ajaueil sB-NS€TCA BBHISBICHHWE M IOJNOTOBKA TallaHTIHMBBIX
MOJIOJIBIX JIFOJICH Uil IPOAOIDKEHUsST 00pa30BaHus U AalibHEHIel mpodecCuoHamb-HOM JAeATeIbHOCTU B
00JIaCTH €CTECTBEHHO-HAYYHBIX UCCIICIOBAHUN M CO3JJaHUM HOBBIX TeXHONOrui. CoriiacHO MPUHATOMY B
MEXIyHa-pOAHOM COOOIECTBE olpeaeneHnto, «EcrecTBeHHO-HayYHas! TPaMOTHOCTh — 3TO CITOCOOHOCTb
YCIIOBCKa 3aHUMATb AaKTUBHYIO TIpaX-AaHCKYIO IIO3UIIUIO II0 OGH_IGCTBCHHO 3Ha4YMMbIM BOIIpOCaM,
CBSI3aH-HBIM C €CTECTBCHHHIMH HAyKaMHU, U €ro0 I'OTOBHOCTh WHTEPECOBATHCS ECTECTBEHHO-HAYYHBIMHU
uaesmMu. HaydHO IpaMOTHBIH YENOBEK CTPEMHTCS Y4acTBOBATH B apryMEHTHPOBAHHOM OOCYKICHUHU
Mpo-0JieM, OTHOCSIIUXCSA K €CTECTBCHHBIM HAayKaM W TEXHOJOTHSM, UTO TPEOYET OT HEro CIEAYIOIINX
KOMITETCHTHOCTCH:HAYYHO OOBSCHATH SIBICHHS,OIICHUBATh W IOHUMAaTh OCOOCHHOCTH HAyYHOTO
WCCIICZIOBAHUS, MHTEPIPETUPOBATh JaHHBIE W HWCIOIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IONYYCHUS
BBIBONIOB.M3yueHne  ¢u3MKu  CIOCOOHO  BHECTHM  pellalolmuii  BKiIag B (QOpMHU-pOBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYUYaIOINXCS.

HEJIN N3YYEHUA YYEBHOT'O ITPEJIMETA «®U3UKA»

Henn wn3yueHus (QU3MKM HAa YpPOBHE OCHOBHOrO oOmiero oOpa3oBa-Hus omnpenencHsl B Konuenmun
npenofaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Denepa-1uy, peaau3yIoOMUX OCHOBHBIE 00IIe00pa30oBaTeNbHbBIE MPOrPpaMMBbl, YTBEPKIEHHONW peleHneM
Konmnernn Munucrepcrsa npocsemenust Poccutickoit @enepanun, npotokon ot 3 nekadps 2019 r. Ne
[TK--4BH.

Henmu nzyueHust Gu3nKu:

proOpeTeHne HHTEPeca ¥ CTPEMIICHHS 00YJaroINXCs K HAy4-HOMY U3YUEHHUIO TPHPOJBI, Pa3BUTHE WX
WMHTEIJIEKTYATbHBIX U TBOPYECKUX CITOCOOHOCTENH;

pa3BUTHE TIPEACTABICHWA O HAYYHOM METO/E MO3HaHUS M (QOPMHU-POBAHUE WCCIE][OBATEIHBCKOTO
OTHOILICHUS K OKPYIKAIOIINM SIBIIC-HHSIM;

(dhopMHpOBaHNE HAYYHOIO MHUPOBO33PEHHsI KaK pe3yjibTaTa H3y-YeHUS OCHOB CTPOEHHSI MaTepuu H
(dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dhopMHpOBaHKE MPEACTABICHUH O poiu (PU3MKH Uil Pa3BHTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU W
TEXHOJIOTUH;

pa3BUTHE TIPENCTAaBICHUH O BO3MOXHBIX chepax Oymymed mnpo-GpecCHOHATBHON MeATEeIhbHOCTH,
CBSI3aHHOM ¢ (PU3UKOM, MOJITOTOBKA K NaJIbHENUIIEMY 00yYEHHIO B 3TOM HaIlPaBIICHUH.

JocTimkeHue 3TUX IeNiell Ha YpPOBHE OCHOBHOI'O 0O0IIero oOpa3oBa-HHsI OOECIEUHMBAETCS pEIICHHEM
CIICAYIOIIUX 3a7a4:
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npuoOpeTeHne 3HAaHWUM O JUCKPETHOM CTPOCHHMH BENIECTBA, O ME-XaHWYECKUX, TEIUIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTO-BBIX SIBIICHHSIX;

IpUOOPETEHNE YMEHHUH OMUCHIBATh U OOBACHITH (PU3MUECKUE SAB-JIEHUS C UCIIOJIb30BAHUEM ITOIY4YEHHBIX
3HAHWI;

OCBOCHHE METO/IOB PELICHHS MPOCTEHUIINX PACUETHBIX 3a7ay C UC-TI0JIb30BaHNEM (DPU3NYIECKUX MOAETICH,
TBOPUYECKUX M MMPAKTUKO-OPHEHTHPOBAHHBIX 3a1ay;

pa3BUTHE YMEHHUI HaOmIOAaTh MPUPONHBIC SIBICHHS M BBHIIOJHITH OMBITHI, JabOpaTOpHBIE PabOTHI H
9KCIIEPHUMEHTAIILHBIE UCCIIE0-BaHUS C UCIIOIb30BAHUEM M3MEPUTEIBLHBIX TPUOOPOB;

OCBOEHHE MPHUEMOB pabOThl ¢ MHpOpMANMENd (DU3MUECKOro COIEp-KaHMS, BKIIOUYas HHPOPMAIHMIO O
COBPEMEHHBIX JIOCTHIKEHHX (QU3UKH; aHAIN3 U KPUTHYIECKOE OllCHUBaHNE HH()OpMAIINY;

3HaKOMCTBO c0 cpepamu ipopeccnoHanTb HON NeSITeTbHOCTH, CBSI-3aHHBIMH C (PU3UKOM, 1 COBpeMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTIKEHUSIX (PU3MUECKON HAyKH.

MECTO YYEBHOTI'O ITPEJIMETA «®1U3UKA» B YYHEBHOM ITJIAHE

B coorerctBun ¢ ®I'OC OO0 ¢Qusuka sBusercss 00s13aTeNbHBIM NMPEIMETOM HA YPOBHE OCHOBHOI'O
obmero obpa3zoBanus. JlaHHas mporpaMma npenycMaTpruBaeT u3ydeHne Gpusuku Ha 6a30BOM ypoB-HE B 7
Kiacce B 00béMe 68 yacoB 1o 2 yaca B HEHEIIo.

COIEPXAHWE YYEBHOI'O ITPEAMETA

Paznen 1. @usuka u e€ ponpb B MO3HAHUH OKPY)KAIOIIEro MUpa

®du3nka — HayKa 0 IPUPOJE, N3yJaeT pU3nde-CKre SIBICHIS: MEXaHHIECKHE, TETUTOBBIC, dJIEKTPUUIECKHE,
Mar-HUTHBIE, CBETOBBIE, 3BYKOBEIE.

Odusnueckne BenuuuHbL. M3Mepenue Qusmdeckux BenuuuH. Pu-3udeckue npubdopsl. [lorpemHocts
u3MepeHui. MexxnyHapoaHasi cucTeMa eIMHUII.

Kak ¢u3nka u nqpyrue ecTecTBEHHbIC HAYKH H3YYaroT MPUPOAY. ECTeCTBEHHO-HAyUHBIH METO]T TO3HAHMUS:
HaOJIIOJICHUE, TOCTAHOBKA HAyYHOrO BOIPOCA, BBIIBUKCHUE THIIOTE3, 3KCIICPUMEHT IO MPO-BEpPKE
TUII0TE3, 00BbsICHEHHE Ha0JIt01aeMoro sBjicHus. Onucanue PU3NICCKUX SIBJICHUH C TOMOIIIBIO MOJICIICH.

JeMoncTpanuu

1. MexaHnvecKkue, TeMIOBbIC, SIEKTPHUCCKUE, MATHUTHBIC, CBE-TOBBIC SBIICHHS.
2. ®usnyeckue TpuOOPHI U MPOoLEAypa MPSMBIX H3MEPEHUH aHa-JIOTOBBIM U ITU(POBBIM TPHOOPOM.
JlaGopaTopHbIe paOOTHI U OIBITHI

1. Onpenenenue IEHBI ISICHUS KAl U3MEPUTEIHLHOTO IMpU-0opa.

2. VI3aMepeHne pacCTOSTHHM.

3. U3mepenne o0bEéMa KUIAKOCTH U TBEPAOTO Tea.

4. Ompenenenne pa3MepoB MaJbIX TeElL.

5. M3aMepeHune TeMIiepaTypbl PH MTOMOIIH KUAKOCTHOTO TEPMO-METpa U TaTINKA TEMIIEPATYPEHI.

6. IlpoBeaeHue wuccineqoBaHUS IO MPOBEPKE THMIOTE3bl: NAJBHOCTh MOJETA IIApUKA, MYIIEHHOI'O
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHavanbHbIEe CBEIEHUS O CTPOSHUH BEIIECTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYIIBbI, UX pazMepbl. OMbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BeriecTBa. OMBITHI, JOKa3bIBAIONIUE JUCKPETHOE CTPOCHHE BEIECTBA.

JBrokenne dvacTuil BemiectBa. CBs3b CKOPOCTH JBHDKCHHUS YaCTHI[ C TeMIeparypoil. BpoyHoBckoe
nBrkeHue, muddysus. BzaumoseiicTBre 4acTUIl BEIIECTBA: IPUTHKCHUE U OTTAIKUBAHHE.

ArperaTHbIC COCTOSIHUS BCINECTBA: CTPOCHHE Ta30B, JKUJIKOCTCH M TBEPABIX (KPUCTAJLUTUMYCCKUX) TEIl.
BzaumocBs3b MCKOY CBOMCTBAMH BCIIICCTB B Ppa3HbIX arperaTHbix COCTOsSITHHUAX u ux
aTOM-HO-MOJICKYJISIpHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHHE BOZbI. B3auMocBs3b Mexay
CBOM-CTBAMH BCHICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U HUX ATOM-HO-MOJICKYJIAPHBIM CTPOCHHUEM.
Oco0EeHHOCTH arperaTHBIX COCTOS-HUN BoABl. OCOOCHHOCTH arperaTHBIX COCTOS-HUI BOIBI.

HemoHcTpanuu

1. Habmronenne OpOYHOBCKOTO JTBMYKEHHSL.

2. HaOmroerve I[I/IS)(‘By?,I/II/I.
OOKYMEHT MOANWUCAH 3JIEKTPOHHOW MOAMUCHIO
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3. HaGmoenue sBjIeHUI, OOBSICHSIONIMNXCS TPUTKCHUEM UM OTTAJIKMBAHUEM YaCTHIL BEIICCTB.
JlaGopaTopHbIe pabOTHI U OITBITHI

1. Ouenka auameTpa aToMa METOIOM PAIOB (C McHonb30BaHUEM GoTorpaduii).
2. OnbITH 10 HAOIIOACHUIO TEIUIOBOTO PACLUIMPEHUS TA30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUI MOJIEKYISIPHOTO MPH-TSHKEHHSL.

Paznen 3. JIBvkeHNEe M B3aUMOACHCTBUH

Mexannyeckoe ABIKeHHE. PaBHOMepHOE U HepaBHOMepHOe MBU-keHue. Ckopocth. CpenHsst CKOpOCTh
IIpU HEpPaBHOMEPHOM IBIKCHHMHU. Pacuér myTu m BpeMeHM ABMXKEHUS. PaBHOMepHOE M HEpaBHOMEPHOE
nBu-xkeHue. Ckopocts. CpenHsAs CKOPOCTh IIPH HEPAaBHOMEPHOM IBHMKe-HUHU. Pacuér myTw m BpeMeHH
JBUKEHUS.

SBnenue uHepuu. 3aKoH MHEpIUH. B3aumonelicTBue Ten Kak IpUYMHA U3MEHEHUSI CKOPOCTH JBUKECHHUSA
ten. Macca kak mepa mHepTHOcTH Tena. IlnmoTHocTs BemecTBa. CBSI3b MJIOTHOCTH C KOJU-YE€CTBOM
MOJICKYJ B eIMHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucThKa B3amMmojeiicTBus ten. Cuia ynpyro-ctu u 3akoH ['yka. M3mepenune cuisl ¢
MIOMOIIBI0 TUHAMOMeETpa. SIBieHune TATOTeHHs W cuiia TshkecTd. Cuila TSDKECTH Ha JIPYTHX IUIa-HeTax
(MC). Bec Tema. HeBecomocTs. CroskeHHe CvIl, HAPaBJIEHHBIX 110 OIXHOW MpsiMoi. PaBHOneHCTBYIOMIIAS
cmt. Cuna tpeHusi. TpeHne CKONbKEeHHS U TpeHue 1mokos. Tpenue B npupoae u rexauke (MC).

HemoHcTpanuu

1. HabmroieHre MEXaHU4IeCKOTo ABHKCHUS TEa.

2. 3mepeHne CKOpoCTH MPSIMOITMHEWHOTO JBU)KEHUSI.

3. HaGmronenme siBICHMS HHEPITHH.

4. Habmromenre N3MEHEHHsI CKOPOCTH TIPH B3aMMOJICHCTBUH TEI.
5. CpaBHEHHE Macc MO B3aUMOACUCTBUIO TEI

6. CnoxeHue CHJI, HalpaBJIEHHBIX IO OJHON MPAMOIL.

JlaGopaTopHbIe paOOTHI U OIBITHI

1. Ompenenenwne CKOpOCTH PaBHOMEPHOI'O JBHKCHUS (mapuka B JKHUAKOCTH, MOJIENIU
AIIEKTPUIECKOr0 aBTOMOOUJIS U T. I1.).

2. Onpenenenne cpenHell CKOPOCTH CKOIBKECHHS OpycKa MITH IIa-prKa 110 HAKIIOHHOW TTIIOCKOCTH.

3. OnpeneneHue MWIOTHOCTH TBEPAOTO Tena.

4. OnBITHI, TEMOHCTPUPYIONINE 3aBHCUMOCTh PACTSDKEHUS (Ie-PopManuu) MNPy UHBI OT MPUI0KEHHON
CHUIBI.

5. OnbITHl, EMOHCTPUPYIOLINE 3aBHUCUMOCTh CHJIBI TPEHMsI CKOJb-)KEHUS OT Beca Tela M Xapakrepa
COIPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TEI, KUIKOCTEH U Ta30B

Hasnenne. CriocoObl yMEHBILICHUS U YBEJIMUYEHHs AaBieHus. JlaB-eHue rasa. 3aBUCHUMOCTb JaBJICHUS
rasa or oopéma, Temnepatypsl. Ilepenaua naBneHus: TBEPABIMU TEJIaMH, XHUIKOCTSAMH M razaMy. 3aKOH
[lackans. IlHeBMaTHueckue MAalIMHBL.  3aBUCHUMOCTh  JaBlie-HUS  KHUIKOCTH  OT  TJyOWHBI.
I'mapocratnyeckuit mapanokce. Coob-1maromuecs cocyasl. ' uapaBInueckiue MeXaHHu3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [[pHanuHBI cyle-CTBOBAHHS BO3AYIIHONW 000I0UYKH 3eMITH.
OmnsiT Toppuuennu. M3mepenue arMochepHOro JaBlieHHS. 3aBUCHMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprGopsI i M3MepeHus aTMOC(EPHOTO JIABIICHMSL.

JlelicTBue KUAKOCTU M Ta3a Ha MOrPYKEHHOE B HUX Telo. BrlTan-kuBaromas (apxumenosa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bozayxomnnapanue.

HemoHcTpanuu

1. 3aBUCHMOCTb JaBIICHUS Ta3a OT TEMIepaTyphl.
AOKYMEHT MOAMVCAH 3NEKTPOHHOW NOAMMUCHIO
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2. Ilepenaya 1aBJICHUS JKUIKOCTBIO M Ta30M.
3. Coolmmaronuecst CoCyIpl.

4. I'upaBaryecKui mnpecc.

5. [IposiBiieHne pericTBUs aTMOCHEPHOTO IABIICHHUS.

6. 3aBUCHMOCTb BBITAJIKABAOIIEH CHIIBI OT 00bEMa OTPYKEHHOW YaCTH Tella U TUIOTHOCTH YKHUKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLEH CHJIBI BECY BBITECHEHHOW JKUJIKO-CTH.

8. YcioBue miaBaHus TEIN: MIABAHKUE WU MOTPY>KEHUE TET B 3aBUCUMOCTH OT COOTHOIICHHUS TUIOTHOCTEH
Tea W KUJKOCTH.

JlaGopaTopHbIe pabOTHI U OITBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpy->kEHHOH B XKHUIKOCTh YaCcTH TENa.

2. OnpezeneHye BHITATKUBAIOIIEH CUJIBL, JEHCTBYIONIEH HA TENO, HOTPYKEHHOE B KUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEWCTBYIO-IEH Ha TENO B MKHUIKOCTH, OT MACChI
Tena.

4. OnbITE, AEMOHCTPHUPYIOIIME 3aBHUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI, JAEHCTBYIOLIEH Ha Telno B
XKHUJKOCTH, OT 00BbEMa MOrpyKEHHOM B )KUAKOCTh YaCTH Tella M OT MJIOTHOCTH JKUKOCTH.

5. KorctpynpoBaHue apeoMeTpa Wik KOHCTPYHPOBAHHE JOAKH U OIIPEeNIeHHE €€ TPy3010abEMHOCTH.
Paznen 5. PaGora 1 MOmHOCTE. DHEPTHs

Mexanundeckas padbora. MOIITHOCTE.

[IpocTeie MexaHU3MBI: pbIyar, OJIOK, HAKJIOHHAs IUIocKocTh. [IpaBuino paBHOBecus peruara. [Ipumenenue
MpaBUjia paBHOBECUsl pblyara K OJoKy. «3osoroe mpaBwiio» Mexanuku. KIIJ[ mpocTbIX MexaHH3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckast sHeprus. Kunermdeckas M moTeHIuanbHas »Heprud. lIpeBpaiieHue omHOro BUIA
MEXaHMYEeCKON IHEPTUuu B APYroi. 3aKOH COXpaHEHMsI SHEPTUH B MEXaHHKE.

HeMoHncTpanuun
[TprMeps! TPOCTHIX MEXaHU3MOB
JlabopaTopHbIe paOOTHI U OIBITHI

1. Onpenenenue paOOTHl CHUJIBI TPEHHS MpPU PaBHOMEPHOM [BI)KE-HUU Tella IO TOPU30HTAILHOH
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS pblyara.

3. M3mepenne KI1J] HaKIOHHOM MTIIOCKOCTH.

4. M3ydeHre 3aKOHA COXpaHEHUS MEXaHUICCKOW SHEPTHH.

IINTAHUPYEMBIE ObPA30OBATEJIbHBIE PE3YJIbTATHI
Uzyuenne ¢usukn B 7 Kiacce HampaBlICHO Ha JOCTH)KEHHE OOYYaIOUIMMHUCS JIMYHOCTHBIX,
MeTaInpeMETHBIX U MPEJMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOr 0 MpeaAMeETa.

JIMYHOCTHBIE PE3VYJIbTATHI
[TaTproTrnyeckoe BocIMTaHuUE:
MpOsIBIICHHE MHTEPEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (PU3UYECKON HAYKH;
LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCUHCKUX y4&-HBIX -(DU3UKOB.
I'pask taHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!
TOTOBHOCTh K AKTHBHOMY YYacCTHIO B OOCY)XIEHHU OOIIECTBEHHO--3HAYMMBIX M 3THYECKHX MHpoOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUI QHU3HKH;
OCO3HaHHUE Ba)KHOCTH MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B JIES-TEIbHOCTH YUEHOTO.
OcTeTu4ecKoe BOCIIUTAHUE!
BOCIIPUSITHE 3CTETUYECKUX KadecTB (U3MUECKOH HAayKH: € rap-MOHHYHOTO IMOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.
IleHHOCTH Hay4YHOT O MO3HAHUS:
OCO3HAHUE IEHHOCTH (U3MYECKOW HAayKHM KaK MOIIHOI'O HMHCTPY-MEHTa IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BaXKHEHU-1IEH COCTABIISIONICH KYIbTYpbI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEPECa K UCCIIEeI0Ba-TEIbCKOM IeSITebHOCTH.
dopMupoBaHUE KyJIbTYphl 3A0POBbSI 1 3MOLMOHAIBHOT'O OJIaronoaynsi:
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OCO3HaHHWE IEHHOCTH 0e30macHoro odpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE, BaKHOCTH
npaBuJI 0E30MaCHOr'0 TIOBEAC-HUS Ha TPAHCIOPTE, HA J0pOrax, ¢ OSJICKTPUYECKHMM M TEIJIOBBIM
000pyIOBaHNEM B JOMAIIHUX YCIIOBUSX;

chOpMHUPOBAHHOCTh HABBIKA peIIEeKCHH, MPHU3HAHUE CBOETO Mpa-Ba Ha OMMOKY M TaKOro JXKe IpaBa y
JPYTOTO YeIIOBEKa.

TpynoBoe BociuTaHue:

AKTUBHOE YyYaCTHE B pEIICHWU NPAKTUYECKHX 3anad (B paMKaX CeMbH, IIKOJbI, TOPOAa, Kpas)
TEXHOJIOTHYECKOH U COIIMATIbHON HAPaBIEHHOCTH, TPEOYIOMIMX B TOM YUCIe H (PU3NIECKUX 3HA-HUH;
UHTEPEC K MPAKTHYECKOMY HM3Y4YCHHIO MPO(GECCHid, CBSI3aHHBIX C PU3UKOM.

DKOJOTHYIECKOE BOCIIUTAHHE:

OpHEHTAIIMs Ha MPUMEHEHHE PU3NUCCKUX 3HAHUI IS PELICHUS 3a1ad B 001acTH OKPY)KAIOIICH Cpeibl,
IIJIAHUPOBAHUS TIOCTYITKOB M OI[EHKH MX BO3MOYKHBIX TTOCIIEACTBHIA IS OKPY’KAIOIIEH Cpeibl;

OCO3HAHUE TIIO0ATBHOTO XapaKTepa JKOJOTHYECKHUX IPOOJIEM U IyTel WX pelIeHusl.

Apnanranus o0y4aronierocss K U3BMEHSIOIIMMCS YCIIOBUSM COLUATBHON W IPUPOIHON CPEIbL:

MOTPEOHOCTh BO B3aMMOJCHCTBUU TPH BBHIMOJIHEHUM WCCIICAOBAa-HUM W TMPOSKTOB (DHU3MUECKON
HanpaBJICHHOCTH, OTKPLITOCTD ONBITY U 3HAHUAM APYTUX;

MOBBIIICHUC YPOBHA CBOEH KOMITETEHTHOCTH qgepe3 MPAKTUYC-CKYIO ACATCIbHOCTD,

noTpeOHOCTh B (QOPMUPOBAHWU HOBBIX 3HAHWI, B TOM Yucle (QOpP-MyJIUpPOBATH HJIEH, IOHSTHS,
TUTIOTE3b 0 (HU3MYECKUX OOBEKTax U SBICHUSX;

0CO3HaHHE Me(hUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DH3UKH;

IIJIAHUPOBAaHUE CBOETO PA3BUTHA B TPUOOPETEHUN HOBBIX (DM3HU-YECKUX 3HAHUI;

CTPEMIICHUE aHAJIN3UPOBATh U BBISBISATH B3aUMOCBSI3U IIPUPO-/bI, OOIIECTBA U SKOHOMHUKH, B TOM UYHUCIIC
C HCIIOJIb30BaHUEM (PH3UYCCKUX 3HAHMIA,

OLICHKA CBOUX JCHCTBUI C Yy4ETOM BIIMSHUS Ha OKPYKAIONIYIO CpPEIy, BO3MOXHBIX TJ00aJBHBIX
MOCHEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATHI

YHuBepcanbHbIE T03HABATEIbHBIE IEHCTBUSA

ba3zoBrie noruueckue AeHCTBUS:

BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKN 00BEK-TOB (SIBIICHUH);

yCTaHaBIMBATh CYIECTBEHHBIN MPU3HAK KIaccH(PHUKaIMY, OCHO-BAaHUS 71 000OIIEHNS U CPAaBHEHHUS,
BBISIBIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTphBae-MbIX (DaKTax, NaHHBIX W HAOIIOJCHHUSIX,
OTHOCSIIUXCS K (DU3HUCCKUM SBJIICHUSM;

BBIABJIATE HIPUYUHHO--CIICACTBCHHLIC CBA3U IIPU U3YYCHHUU (1)H31/I-‘-ICCKI/IX SIBJICHUUN M IIPOLECCOB; nCIaThb
BBIBOABI C MCIIOJIB30BAHU-EM JCAYKTHBHBIX W WHAYKTUBHBIX YMO3aKJIIOLIeHPII>'I, BBIABUI'AaTh THUIIOTE3bI O
B3aMMOCBSI3AX (PU3NIECKUX BEINUHH,

CaMOCTOSITCIIFHO BBIOMpATH CITOCO0 pemieHuss yueOHOH (u3nde-CKoW 3amadu (CpaBHEHHE HECKOIBKUX
BAapHaHTOB pEIICHHUs, BBHIOOpP Hambolee IOAXOMANIET0 C YYETOM CaMOCTOSITEIHHO BBIJEIEH-HBIX
KpUTEPHUEB).

bazoBbie nccnenoBaTenbCKue NEHCTBUS:

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJIGI[OB&TCHI)CKI/II\/'I HWHCTPYMCHT IMO3HAHU A,

MIPOBOJIUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY OIBIT, HE-CIOXKHBIA (PU3NUECKUN SKCIECPUMEHT,
HeOobII0e HcceoBaHNe (PU3NIECKOTO SIBICHMS,

OLCHHBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH I/IH(bOpMaHI/IIO, IMMOJIYUYCHHYIO B XOA€ UCCICIOBaAHUA U
IKCIEPUMEHTA;

CaMOCTOATENBHO (POPMYITHPOBATh 00OOIIEHHUS W BHIBOABI IO pe-3yJbTaTaM MPOBEAEHHOTO HAOIIOICHIS,
OITBITA, UCCIIEIOBAHUS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (U3UYSCKHX IPOIECCOB, & TaKKE BBIJIBHUIaTh
MIPEIOI0KEHNS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmariueii:

NPUMEHSATh Pa3IMYHBbIE METO/bI, HHCTPYMEHTHI W 3aIllpochl MpH IMOUCKE W 0TOOpe MH(OpMALUW WIIH
TaHHBIX ¢ yYETOM MpeaoKeHHON yaeOHol hr3nuecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3NPOBATh M MHTEPIPETHPOBATh MH-POPMALHIO Pa3IHMYHBIX BHIOB M (hopMm
MIPEICTABIICHUS;

CaMOCTOATEIBHO BBIOMpPATh ONTHMAIBHYIO (DOpMY IpejacTaBie-HUS HWHPOPMAIMd U HMIUTFOCTPUPOBATH
peliaeMbie 3a71a91 HECIOKHBIMU CXEMaMHU, TuarpaMMaMuy, HHON TpaduKol U MX KOM-OHHAIIASMU.
YHuBepcanbHbIE KOMMYHUKATHBHBIC JICHCTBUS
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OO6mienue:

B X0Je OOCYXJEHHUs yueOHOro MaTepuaia, pe3yibTaToOB J1adopa-TOPHBIX PabOT W MPOEKTOB 3ajaBaTh
BOMPOCHI TI0 CYIIECTBY 00CYXIaeMOW TeMbI W BBICKAa3bIBaTh WJEH, HAIIEJICHHbIE HA peIle-Hue 3a1aqn 1
ro/iiepKaHne OIarokenaTeTbHOCTH OOIIEHMS;

COITOCTAaBIISATh CBOM CYKJIEHUS C CYXKICHHSIMH JIPYTHX YIaCTHU-KOB IUAJOra, OOHapYKHBaTh pasindne u
CXOZCTBO IIO3ULIMI;

BBIPaXKaTh CBOKO TOYKY 3PCHHS B YCTHBIX U TUCHBMEHHBIX TEKCTaX;

MyONMYHO TPEACTaBIATh  Pe3yJAbTaThl  BBIMOJHEHHOTO  (PU3MYECKO-TO  OMBITa  (IKCHEPHUMEHTA,
HCCIICTOBAHUSA, TTPOCKTA).

CoBMecTHas IeSTENBHOCTD (COTPYIHUYECTBO):

MIOHUMAaTh W HCIOJB30BATh INPEUMYIIECTBA KOMaHAHON W WHAW-BUAYaJIbHOW pabOTHl MPH pPENICHUU
KOHKPETHOH (pHU3HIECKOi TPOoOIeMEl;

MIPUHUMATh 1IN COBMECTHOH [eSTeNbHOCTH, OpPraHW30BHIBATH JEHCTBUS IO €€ OCTHIKEHUIO:
pacmpenensaTh ponH, OOCYXIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOW pa0OThI; 0000INaTh MHEHUS
HECKOJIbKUX JIIOJICH;

BBIITOJIHATH CBOIO 4YacCTb pa6OTBI, AO0CTUrasA Ka4YCCTBCHHOI'O pE-3yjibTaTa IO CBOEMY HAIPAaBJICHUIO U
KOOpAWHUPYS CBOU I[eI\/'ICTBI/IH C APpYIruMHU 4JICHaAMU KOMaH/bI;

OLIEHMBAaTh KadecTBO CBOEr0 BKJaJa B OOMMUH MPOAYKT IO KPHUTE-PHSIM, CaMOCTOSTEIHHO
chOpMYITHPOBAHHBIM YUYaCTHUKAMH B3a-MMOJICHCTBUS.

YHuBepcanbHble PEryiIaTUBHBIE JEHCTBUS

CamMoopranuzanusi:

BBISBJIATH TPOOJIEMBI B XM3HEHHBIX M YYEOHBIX CHUTyalHsX, Tpe-OYIOIIMX Uil pelieHus (HU3NIeCKUuX
3HAHMH;

OpPHEHTHPOBATHCS B PA3NUYHBIX MOAXO0/aX MPUHATHUS pellleHu# (MHAWBUyalbHOE, IPUHATHE PELICHHs B
TpyIIe, IPUHATHE PEeLIEHUI TPYIIIO);

CaMOCTOSITEIBHO COCTABJATh QJITOPUTM pEIHICHUS (DU3MYECKOW 3a7aud WM IUIaHA MCCIIENOBAHUA C
y4€TOM HMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh Ipeliara-emMble
BapHUaHTHI PELLICHUH;

JenaTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CamokoHTpoIb (pedrexcust):

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallH U IPeAIaraTh IlaH e€ u3-MeHEeHHUs],;

OOBSICHATh TPUYHMHBI JIOCTIOKEHUs (HEIOCTHIKCHHUS) pe3ylbTaTOB JESITEIbHOCTH, [aBaTh OLCHKY
IpHOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJI-HEHUS (PU3NYECKOI'0 MCCIIECAOBAHUS
WM TIPOEKTa) HAa OCHOBE HO-BBIX OOCTOSTENHCTB, M3MEHMBILIMXCS CUTYaIMH, YCTAHOBIECHHBIX OIIMOOK,
BO3HMKILUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YNIbTaTa LETH U YCIOBHSIM.

OMOLMOHAJIBHBIN HHTENIEKT:

CTaBUTH ce0s1 HA MECTO JAPYrOro 4eJoBeKa B XOJe CIOpa MM AMC- KYCCHH Ha Hay4yHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIO-THKY JPYroro.

[Ipunastue cebs u Apyrux:

MIpU3HABaTh CBOE MPaBO HA OMIMOKY MPH pelIeHnH (PU3NUECKUX 3a7jad UIIH B YTBEPXKICHUAX HA HAYIHBIE
TEMBbI U TAKOE K€ [IPAaBO JIPYTOro.

[NPEAMETHBIE PE3VYJIbTATHI

[IpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)aTh CHOPMUPOBAHHOCTD Y O0yYarOIIHXCS
YMEHHUH:

HUCIIOJIb30BaTh ITOHATHA: (1)I/I3I/I‘ICCKI/IG U XUMHYCCKHE SBJICHUSA, Ha6J'IIOI[CHI/Ie, OKCIICPUMEHT, MOICJIb,
TUIIOTEC3a, CIAUHHIIBI (1)I/I3I/I'-ICCKI/IX BCJIMYUH, aTOM, MOJICKYJIda, arp€raTHbIC COCTOSAHHUA BEIIC-CTBA
(TBEpmOE, KHMOKOE, Ta3000pa3HOE); MEXaHMYECKOe JBIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MIPSIMOJIMHEWHOE), TPAeKTOPHs, paBHOMSHCTBYIOmMAs CwiI, nedopmarus (ymnpyras, IIacTHIecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

pasnmuuath sBreHUS (Auddysus; TeraoBoe IBMKEHHWE YACTHIl Be-IECTBA; PABHOMEPHOE JBIDKEHUE,
HEPaBHOMEPHOE JBIIKCHUE; MHEPIIMSI, B3aUMOCHCTBUE TEJ; paBHOBECHUE TBEPJBIX TEN C 3a-KPETIEHH Oi
OCBI0 BpAIICHUS; Mepelavya JaBJICHUS TBEPIBIMHU TENaMH, JXHAKOCTSIMH M Ta3aMHd; aTMOC(EpHOe
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JaBJIEHUE; IUIaBa-HHUE TEN; IPEeBpaIleHNsT MEXaHHYECKOH OSHEpPruu) IO OMHCAHUIO WX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPHPYIO-IIUX JaHHOE (PU3UUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B TOM 4HUCIIE
(usnveckue sIBICHNUS B IPH-POE: IPUMEPBI JBIKEHHS C Pa3INYHBIMHU CKOPOCTSIMU B JKUBOW U HEXHUBOU
MIpUpOJiE; ACHCTBUE CHUJIBI TPEHUS B MPUPOIE U TEXHHU-KE; BIMSHUE aTMOC(EPHOrO JABJICHUS HA JKUBOW
OpraHu3M; IUIa-BaHUE PbIO; pHIYard B TeJE YeNOBEKa; MPH ATOM MEPEBOAMUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIACTATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SIBICHUI;

OINUCHIBATh HM3YYCHHBIC CBOWCTBA TeNl W (pU3MUECKUE SBICHUS, UC-TIONB3Ysd (PHU3MUECKHE BETHMYHHBI
(macca, 00bEM, IUIOTHOCTH BE-IIECTBA, BPEMsi, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPY-TOCTH,
CHJIa TSDKECTH, BEC Tella, CHJIa TPEHHSs, JaBieHue (TBEPAO-TO Tena, KUIKOCTH, ra3a), BHITAJIKHABAIOLIAS
CHJIa, MexaHu4eckas paboTa, MOIIHOCTb, TJIEYO CHIIBI, MOMEHT CHITBI, KOO(Q(UITHEHT OIE3HOT0 NeHCTBUS
MEXaHU3MOB, KHMHETHYECKas M IOTCHLU-aJbHAs 3HEPrHs); NPH ONMCAHUM MPAaBUIBHO TPAKTOBATH
(u3n-yecKUi CMBICT HCHONb3YeMbIX BEJMYMH, WX OOO3HAYCHUS M EIU-HUIBI (U3MUYECKUX BEIHUHH,
HAXOIUTH (OPMYJIBI, CBA3BIBAIO-IUE AAHHYIO (PH3MUYECKYIO BENUYMHY C APYTMMHU BEIMYHUHAMHU, CTPOUTD
rpauKi U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKHX BEJH-YHH;

XapaKkTepu30BaTh CBOMCTBA Tel, PU3INUECKHUE SBJICHUS U MPOLEC-ChI, UCIONb3Ys MpaBUiIa CIOKEHUS CHII
(Bmons omHOM mpsiMoit), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumesaa, IPaBMIO PaBHO-BECHS phIyara
(6moka), «3070TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOM IHEpPruu; MpH 3TOM JaBaTh
CIIOBECHYIO (DOpPMYTHUPOBKY 3aKOHA M 3aIHCHIBATH €r0 MaTEMaTHYECKOE BhI-pakeHHE;

OOBSACHATH (U3NYECKHE SIBICHMS, IPOLECCHl W CBOWCTBA TEN, B TOM YUCIE U B KOHTEKCTE CUTYaIUil
MIPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh MPUYMHHO--CIECICTBEHHBIE CBSI3H, CTPOUTH
00bsicHeHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UUECKHX SIBJICHHUH,
(M3NYECKNX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemath pacu€rHble 3amaud B |—2 JEHCTBHA, HWCHONB3YS 3aKOHBI W (POpMYIBI, CBSI3BIBAIOIINE
¢u3nvecKkre BENMYMHBI: HAa OCHOBE AaHaM3a YCJIOBUS 3allaud 3allUChIBaTh KPaTKOE YCIOBHE,
MOJ-CTaBIIATh (DU3NYECKUE BENUYMHBI B (OPMYIBl M TPOBOAUTH pac-4€Thl, HAXOIUTH CIIPABOYHEIC
JaHHbIE, HEOOXOIUMBIC I pelle-HUs 3a/ad, OLCHMBATh PEAaJMCTUYHOCTh IOIY4YEHHOH (u3nueckoi
BEIIMYNHEI;

pacro3HaBaTh HPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPH MOMOLIM (U3MYECKHX METOAOB; B ONMCAHUHU
HCCIIeIOBaHUS BBIACIATH MPO-BEPAEMOE MPENNONOKEeHHE (TUIOTE3Y), pa3nudaTth U HHTEPHpPE-TUPOBATH
MOJTYYEHHBIN pe3yIbTaT, HAXOAUTH OIIMOKU B XOJ€ ONbITA, AENATh BHIBOJBI 110 €r0 pe3yabTaTam;
OPOBOJAUTH ONBITHl MO HaOMIOACHUIO (U3WYECKUX SBJICHHMH WM (U3MYECKHMX CBOWCTB Tell:
(dbopMymUpOBaTh IpOBEpSiEMbIC  MPEANOJIIOKEHHs, COOMpaTh  YCTAaHOBKY W3  MPEAJIOKECHHOTO
000pyI0Ba-HUs, 3aMUCHIBATH XOJI OIBITA ¥ POPMYITHPOBATH BHIBOIBI;

BBITIOJIHATH IIPSMbIE U3MEPEHUS! PacCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CHIIBI U TEMIIEPaTyphl C
HCIIOJIb30BAHUEM aHAJIOTO-BBIX M LU(POBBIX NMPUOOPOB; 3aNUCHIBATH IIOKA3aHUSI NPHOOPOB € y4ETOM
3aJlaHHON aOCONOTHOW MOTPENTHOCTH H3MEPEHHIA;

MIPOBOJMTH MCCIIEAOBAHUE 3aBUCUMOCTH ONHOW (h)M3NYECKOW BE-JIMYMHBI OT APYTOH C MCHOJIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBUCHMOCTH IIYTH PaBHOMEPHO JIBMIKYLIETOCS Tela OT BPEMEHH JABMKEHUS Tena;
CHJIBI TPEHHS CKOJILKEHHSI OT Beca Tejla, KadyecTBa 00pabOTKK MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CHJIbI
Tpe-HUS OT TIUIOIAAM CONPUKOCHOBEHHUS TeN; CHJIBI YOPYTrOoCTH OT YA-IMHEHUS IPYKUHBI,
BBITQJIKMBAIONICH CHIIBI OT 00bEMa MOrpy-KEHHOW 4YacTH Telna W OT IUIOTHOCTH IKHJKOCTH, €&
HE3aBHCHMOCTH OT IJIOTHOCTH TelNa, OT TIIYOWHBI, Ha KOTOPYIO MOTPY)KEHO TeJ0; YCIOBUHN TIJIaBaHUS Ted,
yCIOBUIl paBHOBecusl pbplyara M OJIOKOB); y4acTBOBAaTh B IIJJAHUPOBAHUU Y4eOHOI'O MCCIIEIOBAHUS,
coOM-paTh YCTAaHOBKY U BBINOJNHATH M3MEPEHUs, cienys MpeUIoKeH-HOMY IJIaHy, (puKcupoBaTth
pe3ynbTaThl IMOIYYEHHOH 3aBHCUMO-CTH (DM3MYECKUX BEIMYMH B BHIE INPEUIOKEHHBIX TaOmuL H
rpaduKoB, 1eJ1aTh BEIBOJBI 110 PE3yJIbTaTaM MUCCIICIOBAHNUS;

MPOBOJNTH KOCBEHHBIE M3MEpeHHs (HU3NYECKUX BENUYHMH (TIOT-HOCTh BELIECTBA JKUAKOCTUA M TBEPIOTO
TeNa; CWJIa TPEHUS CKOJb-)KeHWs; JaBJeHHE BO3AyXa; BBITAJKHMBAIOIAs CHUJA, JEHCTByIO-IIas Ha
NOTPYKEHHOE B JKHJIKOCTH Te0; KO3()(PHUIMEHT MONe3HO-TO JNEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
MIPEUIOKEHHOW MHCTPYKIWHU: TIPU BBITIOTHEHWN U3MEPEHUH COOMpPATh IKCIIEPH-MEHTAIBHYIO YCTaHOBKY
1 BBIYUCIIATE 3HAYEHHE UCKOMOW BEIN-UYNHBI;

co0JII0AaTh MpaBuila TEXHUKU 0€3011aCHOCTHU IPH paboTe ¢ 1abo-paTOPHEIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHLMIbI JEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD, TUHAMOMETD,
cooOIaromumecs cocysl, 6apoMeTp, pelyar, MOABMKHBIN U HEMTOJBMKHBIN OJI0K, HAa-KJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIMILI JEHCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMNOPOM Ha

X onvucaHvd (B TOM UYHUC-JICT TTOANUIWITHUKH, yCTpOfICTBO BOJOIIPOBOAA, mapaBanecKmI/i Impecc,
JOKYMEHT NOAMNCAH 3NEKTPOHHOW MOANNCHIO
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MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMEeTp), UC-TOIb3Ysl 3HAHHS O CBOWCTBaX (M3HUYECKUX
SIBJICHUH ¥ HE0OX0AU-Mble (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IIPUBOIUTH IPUMEPHI / HAXOAUTH MH(OPMALIHIO O IIPUMEpaxX MPaKTHYECKOT0 UCIOIb30BaHUS (PU3NUECKUX
3HAHWH B TIOBCCIHEBHOW JXH3HHM I oOecredeHHUs OE30mMacHOCTH IpH OOpalleHHH C MpuOopamMu U
TEXHUYECKHMHU yCTPOMCTBAMH, COXPaHEHHs 310-POBbSI M COOJIOZCHUSI HOPM 3KOJIOTHYECKOTr0 IOBEACHUS
B OKpY-JKarollen cpene;

OCYILIECTBJISITh OTOOpP HMCTOYHMKOB HH(popMauuu B ceTH VHTepHET B COOTBETCTBUH C 3aJaHHBIM
MTOMCKOBBIM 3aIllpOCOM, HAa OCHOBE MMEIOLINXCSA 3HAHMM M MyTEM CpPaBHEHHS pA3IUYHBIX HCTOUYHHUKOB
BBLJIEISTh HH(POPMAIUIO, KOTOpasi SBISIETCS MPOTHBOPEYU-BON HIIM MOXKET ObITh HEJJOCTOBEPH OIf;
WCIOJB30BaTh IPU BBIMONHEHUHM Y4YeOHBIX 3a/JaHUN HAydHO--TO-MYJSIPHYIO JUTEPaTypy (QU3NIECKOro
CONepXKaHMs, CIOPaBOYHbIE  MaTepuajbl, pecypcel ceTH  VHTepHeT; Bmagerb NpuéMaMu
KOH-CIIEKTHPOBaHMsI TEKCTa, IpeoOpa3oBaHus HHGOPMALK U3 OJHOMN 3HAKOBOW CHCTEMBI B IPYT'yIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE NMHCBMEHHBIE M YCTHBIE COOOLIE-HUS HA OCHOBE 2—3 HCTOYHUKOB
uHpopMaun (U3NYECKOrO CO-IEpXKaHUs, B TOM 4YHCIE MyOIMYHO [eNaThb KpaTKue COOOIIEHHS O
pe3ynbTaTax MPOEKTOB HIIM y4eOHBIX HCCIEAOBAHHI; MPH 3TOM I'PaMOTHO HMCIOJIB30BAaTh M3yYEHHBIN
MOHSATHHHBIN anmapaT Kyp-ca (U3MKH, COMPOBOXKAATH BHICTYINICHHE PE3eHTAIICH;

MpU BBHIMOJIHEHUM YYEOHBIX TPOEKTOB W HCCICAOBAaHUH pacmpene-iasTh OO0SM3aHHOCTH B TpyIIE B
COOTBETCTBHHU C TOCTABJICHHBIMH 3aJadyaMH, CIEAWTH 3a BBHITIOJHEHHWEM IUIaHa NEHCTBHIA, aleKBaT-HO
OLIEHUBAaTh COOCTBEHHBIH BKJaJ B JIEATENBHOCTh TPYIIBI, BBI-CTpPaMBaTh KOMMYHUKAaTHBHOE
B3aUMOJEUCTBHE, YUUTHIBAs MHE-HUE OKPYKAIOLIHX.

®opmbl opraHusaummn yuebHoro npouecca

OcHOBHOM (GopMOIi opranu3anuu yIecOHO-BOCITUTATEILHONH PabOThl ¢ YYAIIUMHCS B IIKOJIE SBIISICTCS
ypoK (YpPOK O3HAKOMIJICHUSI C HOBBIM MAaTEpPHANIOM, YPOK 3aKPEIJICHUS U3YU4ECHHOTO, YPOK MPHUMCHCHHUS
3HAHUI M YMEHUH, YpOK 000OIICHUS U CUCTEMATHU3AI[UH 3HAHUH, YPOK MPOBEPKH W KOPPEKIUU 3HAHUN U
YMEHU, KOMOMHUPOBAHHBIN YPOK)

dopmamu 1 METOIAMU M3YUEHHS Kypca SBISIFOTCS JEKIMH, CEMUHAPBIL, 3alIUTa pedepaToB, IPAaKTHKYMBI
[0 pELICHUI0 (U3NYECKHX 3aJady, YCTHbIE COOOLICHMS YYallUXCsl C MOCIEAYIOIeHd ANCKYCCHEH.
[IpenycmarpuBaercss W HWHIWBUAyalnbHass (opma paboTel. Bce 95TH mpueMbl HampaBieHbl Ha
CTUMYJIMPOBaHHUE IT03HABATEIILHOIO HHTEpeca yJamuxcs 1 GOpMUPOBAHUS Y HUX TBOPYECKHX YMECHHUH.

@D opMbI KOHTPOJISI: TIPAKTHYECKHAE, KOHTPOIbHBIE PaOOTHI M 0000IIAIOIINHA YPOK.

Buabl neiTeIbHOCTH :

-IpaKTU4ecKas NeATeNbHOCTh YYalluXCs IO IMPOBEACHUIO HAaONIOACHWH, TMOCTAHOBKE OIBITOB, yUYETY
MIPUPOJHBIX 00BEKTOB, OMUCAHHUIO PKOJOTHYECKUX TTOCIECACTBUHN MPU MCIIONB30BAHUU U MPeoOpa3oBaHUH
OKpY>Karolllel Cpe/ibl;

- Pa3sBUTHUC TMPAKTUUYCCKUX YMGHI/II‘/'I B pa60Te C JAOIIOJHHUTCIBHBIMU HNCTOYHUKAMU I/IH(I)OpMaHI/II/Il
CIIPaBOYHUKAMH, SHUUKIIONEIUSMHU, CIIOBApsIMH, HAYYHO-TIOMYJSPHOW JUTEPATypoOd s  MIAALIEro
MOJIPOCTKOBOI'O BO3pacTa, peCypcaMy HHTEPHETA.

TemaTunyeckoe naaHUpoBaHue

Ne HaunmeHoBaHue pasgenos u tem | Konnuecr aop O6opypoBaHue
n/n YPOKOB BO Yacos
Paspgen 1. dusuKa u e€ posob 6 6

MO3HAHUU OKpyMcarouwe2co mupa

1 YT1o nsyuaet pusnka. Hekotopsble 1 http://class- dnekTpodopHasn

dU3nYECKME TEPMUHDI. fizik.ruiv7.html MallnMHa,MarH1Tbl, MarHuTHas
CTpesnKa Ha NoACTaBKe,
Mmozesb reHepartopa,
KaMepTOH C MOJIOTOYKOM.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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2 HabnoaeHuns v onbiTbl. 1

3 dusmnyeckne BeNNUYUHbI. 1
N3mepeHne dpusnyeckmx
BeAMYUNH. TOYHOCTb U
NorpewHoCcTb U3MepPeHNA.

MeH3ypKa, MHeRnKa, Yyacsl.

4 JNabopatopHan paboTa Ne 1 1
«OnpedesieHue yeHol OeneHusn
usmepumesnvHozo npubopa»

MeH3ypKa, CTakaH ¢ Bo40M,
HebonblLaa Konba.

5 ®u3snKa 1 TEXHUKA. 1 http://class-
fizik.ruiv7.html

6 EcTecTBEHHOHAYYHbI MeTOA, 1
NO3HaHWA NPUPOAbI.

Paspen 2. llepsoHa4anbHble ceedeHus o cmpoeHuu eewjecmea 5 4

7 CtpoeHue Belwectsa. Monekynbl. 1

8 NabopaTtopHas paboTa Ne 2 1
«OnpedeneHue pazmepos mMmasbix
mes. OyeHka duamempa amoma
memodom padoe (c
ucnonv3oeaHuem ghpomozpaghuli)»

Fopox, NWeHo, UronkKa,
M3MepUTEeNbHaA NHENKa.

«I'IepBOHaqaanble cBegeHunA o
CTpOeHNN BeLeCTBa»

9 [BuKeHne U B3aumogelncTeme 1 http://class- MUKPOCKOMN 6MOoN0rMyeckuii,
MOIEKY. fizik-ruv7.html | wanpa monoka, pas6asnennoro
BOAOM
10 ArperaTHble COCTOAHUA BeLecTBa. 1
11 KoHmponbHas paboma Nel 1 dusmka. uaaktnyeckme

maTtepwmanbl. 7 Knacc (asTopbl: A.
E. MapoH, E. A. MapoH)

Paspen 3. [euxceHue u e3aumoodeiicmeue men 214

PacyéT NyT1 1 BpeMeHU ABUNKEHHUA.

12 MexaHun4yecKkoe aBUXKEHME. 1 Tenexku No MexaHuKe
PaBHOMepHOE 1 HepaBHOMEPHOE
OBUXKEHMe.

13 CkopocTb. EAMHMLbI CKOPOCTU. 1

B3saumogeiicteune Ten.

14 PeweHune 3a4a4 Ha pacyéT 1 dusmka. Anagaktnyeckme
CKOpPOCTH, NYTU U BPEMEHMU maTtepuanbl. 7 Knacc (aBTopbl:A.
OBUXKeHunA. E. MapoH, E. A. MapoH)

15 ABneHne nHepuunmn. 3aKOH nHepLumu. 1 uop

16 Macca Tena. EguHunupl macchbl. 1
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MN3mepeHune macchbl Tena Ha Becax.
17 | NabopatopHas paboTtaNe3 1 Becbl ¢ pasHoBecamu,
HECKONbKO HEBONbLLMX Ten
« U3mepeHue maccobl mena Ha .
pa3HoM Macchbl.
PbIYAXCHbIX 8ECaAX»

18 MnoTHOCTb. 1

19 | JlTabopaTopHas pabota No4 « 1 Becbl ¢ pasHoBecamu,
OnpedeneHue naomHocmu N3MepUTENbHbIN LUANHAP,
meépodozo mena» UUAUMHAP Ha HUTU.

20 PacyéT maccbl 1 06BEMma Tena no ero 1
NJOTHOCTH

21 PeweHue 3aga4 no Temam 1 dusmka. uaaktnyeckme
«MexaHu4yeckoe aBuxKeHne, maTepuanbl. 7 Knacc (aBTopbl:A.
«Macca», «llnoTHOCTb BelecTBa» E. MapoH, E. A. MapoH)

22 KoHnmponosHasa paboma Ne2 no 1 dusmka. uaaktnyeckme
Temam «MexaHn4veckoe maTepuanbl. 7 Knacc (aBTopbl:A.
asuxeHuner», «Macca», «[ThOTHOCTb E. MapoH, E. A. MapoH)
BeLecTea»

23 Cuna. lBneHune taroteHua. Cnna 1
TAMKECTW.

24 | Cvna ynpyroctu. 3akoH lNyKka. 1 http://class- LLTatuse c Kpenexom, Habop

fizik.ru/v7.htm | npyswuH, Habop rpy3os,
| NNHeNKa, AMHaMOMETp

25 Bec Tena. EanHunubl cunbl. CBA3b 1
MEXAY CUOM TAXKECTU U MacCcom
Tena.

26 Cvna TAXKEeCTU Ha APYrMx NAaHEeTax. 1
dusnyeckne xapakrTepucTuKkm
naaHer.

27 OuHamomeTp. JlabopaTopHas 1 AdnHamomeTp c npegesiom nusme
pabota Ne5 «padyuposaHue peHna 5 H, NpyXuHbl Ha
ApYyMCUHbLI U U3MepeHue cun naaHweTe, rpysbl maccoi no100
duHamomempom» r.

28 CnoxeHue gByx Cun, HanpaBAeHHbIX 1
no o4HOM NPSMONA.

PaBHOgeMCTBYOWAA CUI.
29 | Cuna TpeHus. TpeHune nokos. 1 JepeBsaHHbIN Bpycok, Habop
TpeHune B Npupoae n TEXHUKe. "BUIEOYPOKM: | FPY30B, MeXaHWYecKas ckambs,
®usmka 7 knacc" | AMHAMOMETP
Ha YouTube
30 | labopaTtopHana paboTta Ne6 1 TpunbomeTp, 6pycok, Habop

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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« UccnedosaHue 3asucumocmu
CUAIbI MpPeHUs CKOAbM(eHUA om
naowjadu conpukocHoseHUs men u
npuxcumaroweli cunoi»

rpy3oB, AMHaMOMETP

31

PeweHune 3aga4 no Temam «Bec
Tena. Mpaduyeckoe nsobpaxkeHue
cun. Cunbl. PaBHogencTByOWAnN
cmn»

32

KoHTponbHasa paboTta Ne3 no temam
«Bec Tena», «paduyeckoe
CNoXKeHune cnnx», «Cnnbi»,
«PaBHOAeNCTBYOWAA CUI»

dusnka. Juaaktmyeckme
maTepuanbl. 7 Knacc (aBTopbl:A.
E. MapoH, E. A. MapoH)

4. flaeneHue meépdbix men,
Mudkocmeii u 2a3os.

21

33

OasneHue. EAVHUUDBI faBNEHUA.
Cnocobbl ymeHbLIEHUSA U
yBenMYeHus AaBNeHuUA.

"BUJIEOYPOKU:
dusuka { KJ1acc"
Ha YouTube.

34

JasneHue rasa. 3aBUCMMOCTb
[aB/eHnA rasa ot o6bEma u
Temnepartypbl.

35

3akoH Mackana. [MTHeBMaTHU4eckmne
MaLUUHBbI.

[aTtumk aaBneHus, WTaTUB,
pabouas EMKOCTb, TPYOKa,
NINHENKa.

36

[aBneHue B XXNMOKOCTK U rase.

Mpubop gna AeMOHCTpaLMM
[aBAEHUSA B *KUAKOCTH

37

Pacuét nasneHus rasa Ha AHO U
CTEHKM cocyaa.

38

PeweHue 3aga4 no Teme
«[laBneHune B *XUAKOCTU U rase»

®dusuka. Jupaktnyeckune
maTepuanbl. 7 Knacc (aBTopbl:A.
E. MapoH, E. A. MapoH)

39

Coobuiatowpeca cocyabl.

http://class-
fizik.ru/v7.htm
I

Coobuiatolmeca cocyabl.

40

Mvapasanyeckme mexaHu3mol.

41

Bec Bo3ayxa. ATmocdepHoe
JasneHue.

CTeKNAHHbIN Wap, Becbl, Hacoc.

42

OnbiT Toppuyennun. UamepeHune

0K

[YMEHT MO,

atmochepHoOro nagaeHuUs
eV PepHRH e BHERW A

[NNCAH SNEKTPOHHOW NOAMNUCHIO

MYHUUMNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
YYPEXXAEHME "BPOJKOBCKAS CPE[JHAIS1 OBLLIEOBEPA30BATEJIbHAS

LUKOJIA UMEHM F'EPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp

01.10.24 06:37 (MSK)

CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A




43 BapomeTp-aHepoua. ATmochepHoe 1 BapomeTp-aHepoug
JaBNieHWe Ha Pa3/IYHbIX BbICOTAX.

44 PeweHune 3a4a4 Ha pacyéT 1 dusmka. uaaktnyeckme
aTMochepHOro AaBaeHnn maTepuanbl. 7 Knacc (aBTopbl:A.

E. MapoH, E. A. MapoH)

45 PeweHune 3ag4a4 Ha pacyéT 1 MaHomeTp
aTMocpepHOro AaBaeHmA

46 | [leicTBME KUAKOCTU U rasa Ha 1 http://class-

NOrpy>KEHHOE B HUX TeJO. fizik.ru/v7.htm
I

47 3aKoH Apxumepga. 1

48 | NNabopaTtopHan 1 OuHaMmomeTp, LWTAaTUB C /1aMNKoM,
pabotaNe7«OnpedeneHue ABa Tesia pa3Horo ob6béma,
sbvimankusaroweli cusnol, CTakaHbl C BOAOW U
deiicmeyroweli Ha nozpyxéHHOe 8 HaCbILWEHHbIM PacTBOPOM CONU
HUOKOCMb meno» B BOJE.

49 PeweHue 3agay no Teme « 1 ®dusuka. Jupaktnyeckune
3aKoH Apxumega» maTtepwmanbl. 7 Knacc (aBTopbl: A.

E. MapoH, E. A. MapoH)

50 MNnasaHue Ten. BosgyxonnasaHue. 1 AdnHamomeTp, WwWratms
"BULEOYPOKM: YHUBEpPCanbHbIN, MEPHbIN
®u3umka 7 knacc UnnnHAP(MeHsypKa), rpys
T UUIMHAPUYECKUI U3

crneunanbHOro NAacTmKa, HUTb,
noBapeHHas CoJb, NaJIouKa ANA
nepemeLumBaHuA

51 PeweHue 3aga4 no Teme 1 dusmka. uaaktnyeckme

y maTepuasnbl. 7 Knacc (aBTopbi:
« YCnoBusa nnaBaHuA Ten»
A. E. MapoH, E. A. MapoH)

52 PeweHune 3apa4 no tTemam 1 dusmka. uaaktnyeckme
«ApxmmenoBa cuna», «fnasaHne maTepuanbl. 7 Knacc (aBTopsbl: A.
Ten», «BosgyxonnasaHumer. E. MapoH, E. A. MapoH)

53 KoHTponbHasa paboTta Ne4 no Teme 1 dusmka. uaaktnyeckme
«[laBneHue TBEPAbIX Te, maTepuanbl. 7 Knacc (aBTopsl: A.
*KNOKOCTEN U ra3oB» E. MapoH, E. A. MapoH)

5. Paboma u mowyHocme. SHepaus. 12

54 MexaHuyecKas paboTa. EanHuMLbI 1
paboTbl.

55 MowWwHOCTb. EAMHMLBI MOLHOCTH. 1

56 PewleHme 3a0a4 Ha DacueT n:lﬁnTkl ] 1 (hl 3uKka.- dunaktuueckue

6 PeweHue 3a0ay Ha pacuéT paboTbi 1 1 buzuka. dupaxkruuecku
JOKYMEHT NOJNVCAH SNEKTPOHHO NOAMMCHIO
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MomeHT cunbl.

MOLLHOCTU. maTepuanbl. 7 Knacc (aBTopbl:A.
E. MapoH, E. A. MapoH)
57 MpocTble mexaHU3Mbl. Pblyar. 1 Pbiyar Ha wWTaTnBe, Habop

rpy3oB, AMHaMOMETP.

58 Pblyaru B TexHUKe, ObITY U Npupoae. 1
NlabopatopHasn paboTa Ne 8
«UccnedosaHue ycnosus

Pblyar Ha wTatmee, Habop
rpy30B, 4MHAaMOMETP.

«OnpedeneHue Kl npu nodvéme
mena no HAKAOHHOU NaocKkocmu»

pasHosecusA poel4aza»
59, | bnoku. «3o0n0TOE NPABUIO 2 MoABUMKHbBIN U HENOABUMKHbIN
60 | mexaHuKu». KM npocTbixX "BUIEOYPOKM: b 610KN, Habop rpy30B, HUTb,
MEeXaHU3MOB. 3uKka 7 knace" Ha | AMHAMOMETD, WTATUB, /IMHEeKa
YouTube
61 PeweHue 3aga4 Ha NnpumeHeHne 1 dusmka. uaaktnyeckme
npaBuna paBHOBECUSA pblyara v Ha maTepuanbl. 7 Knacc (aBTopbl:A.
pacyét Kz E. MapoH, E. A. MapoH)
62 | NabopaTopHas paboTta N9 1 TpubomeTp, AMHaAMOMETP,

KapeTka. LUtatne ¢ mydToii n
NanKkon.

63 MNoTeHUManbHaa U KMHETUYECKaA 1
3Hepruu.
64 MNpeBpalieHme ogHoro BMaa 1

MEeXaHMYECKOWN 3HEPTUM B APYroM

«PaboTa M MOLLHOCTb. IHEPrna»

65, 3aKOH COXpaHEeHUA U USMEeHEeHUA 2
66 SHeprmm B mexaHuke. PeweHue
3aja
67 KoHTponbHaa paborta Ne5 no Teme 1 dusunKa. Jupaktnyeckue

maTtepuanbl. 7 Knacc (aBTopbl:A.
E. MapoH, E. A. MapoH)

Pe3seps 3

UTorosoe nosTopeHme
nporaeHHOro MaTepuana

68 MNosTOpeHune Tem 1
«lMNepBOHa4YanbHble CBEAEHUA O
CTPOEHUU BeLLEecTBa» U
«B3anmopgeiictene Ten»

®dusuka. Jupaktnyeckune
maTtepwuanbl. 7 Knacc (aBTopbl:A.
E. MapoH, E. A. MapoH)

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 01.10.24 06:37 (MSK)
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp

CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A




Onucanue MaTepuabHO-TEXHUYECKOT0 U y4eOHO-METOIMUECKOro 00ecreyeHust
PaGoueit mporpammsl

Y4eOHO-METOAUUECKHUN KOMILIEKC:

1. A.E.MapoH, E.A.MapoH, C.B. CoopHMK BONPOCOB 1 33434 nNo ¢pu3nke 7-9 KA. : yueb. nocobue ans
oblieobpasosar. yupexaeHuin /, -, M.: ipoda, 2013. -123 c.

2. A.B. NepblwknH ®dusnka 7 KA. : yueb.ana obuieobpasosart. yupexaeHuii/— M.: poda, 2012.

3. A.E.MapoH, E.A.MapoH, Angaktnyeckme matepumasnbl K yuebHMKy A.B. MepbIWwKNH dnsnka 7 KA.
M: Opoda 2018r.

4. A.E.MapoH, E.A.MapoH, camocToATe/lbHble U KOHTPO/IbHbIE PaboTbl K yuebHUKY A.B. MepbIKUH
®usnka 7 kn. M: poda 2016r.

5. H B. ®unoHosunY, metoamnyeckoe nocobue K yuebHuKy A.B. MNepbllwKnH dPunsmnka 7 kn. M: [poda
2015r.

TexHuueckue cpeacTBa 00yueHus
1. Kommbrorep.
2. MynbTuMeananpoeKkTop.
3. BKpaH
411udpasas nadopatopus Releon.
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