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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO OOLIEro 0Opa30BaHMs COCTaBJI€HA Ha
OCHOBE TIOJIO)KEHMM M TpeOOBaHMWI K pe3ysibTaTaM OCBOCHHSI Ha YIIIyOJIEHHOM YPOBHE
OCHOBHOM 00pa3oBaTesnbHON mporpammsl, npeacraBieHHbix B PI'OC OO0, a takxe ¢
yuétoM (enepanbHOil paboueil mporpaMmbl BocnuTaHuss W KoOHIENIMU TpenoaaBaHus
yueOHoro npeameta «Dusukay.

Copeprkanue nporpamMmsl Mo (pU3MKe HAMPaBIECHO Ha YOBIETBOPEHUE MOBBIILICHHBIX
3aMpoCcOB OOYYaIOIIUXCS, CTpEeMsIIMXCA K Oosee TIyOOKOMY OCBOEHHIO (PU3MYECKHUX
3HaHMM, U Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOy4aromuxcsi. B
nporpaMMme Mo (U3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro HpeIMeTa B pealu3aluu
tpedoBanuit PI'OC OO0 K mIaHUPyEMbIM JIUYHOCTHBIM U METANPEIMETHBIM pe3yibTaTaM
oOy4deHHsl, a TaK)Ke MEKITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YU€OHBIX TPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeliejieHue y4yeOHOro marepuana Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet NpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUSHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEP)KAHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIIXCS.

[Iporpamma mno ¢usuke paspaboTaHa ¢ UENbIO OKAa3aHUS METOJIUYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl E€CTECTBEHHOHAYYHBIX YYEOHBIX
NPEIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBJICHUH,
U3y4aeMbIX XUMUEH, OUOIoTHeH, acCTpOHOMUEH U (hu3ndecKor reorpadueii, BHOCUT BKJIa]l
B €CTECTBCHHOHAYYHYIO KapTUHY MHUpa, MPENOoCTaBisieT Hauboiee sICHbIe OO0pa3Ilbl
NPUMEHEHHUS] HAyYHOTO METOJla MO3HAHUSA, TO €CTh CIOoco0a MOJYYEHHs JTOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 TraaBHBIX 3a7ad  (U3HUYECKOr0 OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON rPaMOTHOCTH M MHTEpeca K
HayKe y 00yJaromuxcs.

N3yuyenne ¢usuku Ha yriayOJaEHHOM YPOBHE MPEIONAraeT yBEpPEHHOE BIaJCHUE
CIEAYIOIMMU  KOMIIETEHTHOCTSMH, XApaKTEPU3YIOUIUMU  €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

Hay4YHO OOBSICHSTH SIBIICHHUS;

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAY4YHOT'O UCCIIe0BaHUS;

MHTEPIPETUPOBATh JIaHHbIE M MKCIOJb30BaTh HAYy4YHbIE JOKAa3aTeNbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enu n3ydyenus pu3nKu Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUsI OINPEICIICHBI B
Konnenmuu npenogaBanuss yueOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHBIX
opranuzamusax Poccuiickoit @eneparuu, peaan3yomnuXx OCHOBHBIE 00111e00pa3oBaTeIbHbIC



porpamMMsbl, yTBEpKIEHHOM pemeHneM Komerum MuHucTepcTBa MPOCBEMICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aekadpst 2019 r. Ne I1K-4BH).

Lenu u3zydyenust pu3MKM Ha YriIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECa U CTPEMIICHUSI 00YUaIOIMXCAd K HAYyYHOMY M3YYEHUIO MPUPOJBI,
Pa3BUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUA O HAy4yHOM METOoJie To3HaHus U (HOpMUPOBAHUE
HCCIIEeIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopmMupoBaHuEe HAYYHOTO MUPOBO33PEHUSI KaK Pe3yiIbTaTa U3y4eHUs OCHOB CTPOCHUS
Marepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHue yMEHHUI TPUMEHAITH (DU3NYECKUE 3HAHUS U HAyYHbIE JI0KAa3aTeIbCTBA
JUIs1 OOBSICHEHUS OKPYKAIOIIUX SBJICHUM;

dbopmupoBaHue MPEACTABICHUN O POJIU PUBUKHU JIJIS1 PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA;

pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oynymiei mnpodeccuoHanbHOM
NESATeIbHOCTH, CBSI3aHHOW ¢ (PU3HMKOHM, MOATOTOBKA K JaJbHEHIIEMY OOYYEHHIO B ITOM
HaIlpaBJICHUH;

dbopmMupoBaHue TOTOBHOCTH K JajbHEUIIEMY HM3Yy4YCHHIO (PU3UKU Ha YIIyOJIEHHOM
YPOBHE B paMKax COOTBETCTBYIONIUX Mpoduiieid oOydeHuss Ha ypOBHE CpeaHEro oOIero
oOpa3zoBaHUs.

JlocTikeHue 3TUX Ielield mporpaMMmbl o (U3HKE Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00ecTieunBaeTCs PEHICHUEM CIIENYIONIUX 3a1a4:

OpUOOpEeTeHne 3HAHUM O JUCKPETHOM CTPOEHHUU BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHHI aHATN3UPOBATh U O0BSICHITH GU3HMUECKUE SIBICHUS HA OCHOBE
U3YYCHHBIX (PU3MUYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB pEHICHUS PACUETHBIX M KAueCTBEHHBIX 3aja4, TPEOYIOMUX
CO37aHUsl U MCIOJB30BaHUS (DU3UUYECKUX MOJENEH, BKIIOYash TBOPYECKHE M IMPAKTHUKO-
OpUEHTHPOBAHHBIE 3a]1a4U;

Pa3BHUTHE UCCIIEAOBATEILCKUX YMEHUN: HAOIIONATh SBICHUS U U3MEPATH (HU3NIECKUE
BEJIMYMHBI, BBIIBUTAaTh THUIOTE3bl W TMpeIJaratb HSKCIEPUMEHTATbHBIE CIIOCOOBI HX
MPOBEPKH, IUIAHUPOBATH W MPOBOJUTH OMbBITHI, AKCHEPUMEHTAJIbHBIE HCCIEIOBAHMUS,
aHAJM3UPOBATH MOJYYEHHBIE TaHHBIE U J€JIaTh BBIBOJbL;

OCBOCHHE TPUEMOB paboOTHl ¢ WH(popMalmendn (PU3NIECKOTO COACPIKAHUS, BKITFOYAS
UHOOPMAITMIO O COBPEMEHHBIX IOCTMIKEHUAX (DU3UKH, MHTECPIPETAIUS M KPUTHUECKOE
OlIeHMBaHUE UH(OpPMaLINH;

3HAKOMCTBO CO chepamMu MpoPeCCHOHATBHOMN IEITeTLHOCTH, CBI3aHHBIMHU C (DU3HKOM,
Y COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU HA IOCTHXKEHUSIX PU3HUECKON HAYKH.

Ha usyuenne yuebHOro Kypca «®dusuka» oroautcs B 7 kinacce 102 yaca (3 yaca B
HEJIEJTIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOLIEr0 MHUPA.

dusnka — Hayka O mnpupoje. SBieHUS TPUPOILI (DPJIEMEHTHI COACPKAHUS,
BKJTIOYAIOIIIUE MEXKIPEIMETHBIC CBsI3H). DU3NUECKUE SIBJICHUS: MEXaHUYECKHUE, TEIIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuunHbl. PazmepHocTh. Enunnibl puznyeckux BeanuuH. M3Mepenue
¢usznueckux BenuuyuH. DTtanoHbl. Ouznueckue npudopsl. Llena nenenus. [lorpemHocTsb
n3Mmepenuil. [lpaBuiia 6e3onacHoro Tpyna mnpu padore ¢ J1abopaTopHbBIM 000PYIOBAHUEM.
MexayHapoaHas cuctema enunul. [lepeBo1 BHECUCTEMHBIX €UHUI B enuHuLbl CU.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKM H3y4aloT Opupoay. EcTecTBeHHO-
HAyYHBIA METOJ| TIO3HAHMS: HAOIOJEHNEe, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBHUKECHUE
TUMOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSCHEHHWE HAOII0JAeMOTO SIBJICHUS.
Onucanne GU3NIECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

MexaHnyeckue, TEIJIOBbIC, SICKTPUUYECKHWE, MAarHUTHbIC, CBETOBBIC, 3BYKOBBIC
SIBJICHUSL.

duznyeckre TpuOOPHI U MPOLEypa IPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIUGPOBBIM
pudopoMm.

Jlabopamopnuie padbomot u onvimeot.

Omnpenenenue 1EHBI IEIECHUS IIKaIbl U3MEPUTEIHLHOTO Tprbopa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHNSI 0 CTPOCHHUHU BelecTBA.

CtpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, HUX pa3Mepbl U MacChl. OTBITHI,
JIOKA3bIBAIOIIIUE TUCKPETHOE CTPOEHUE BEIIECTRA.

JIBrokeHre yacTtull BemecTBa. CBA3b CKOPOCTH JABMIKEHHUS YACTHUIl C TEMIIEPaTypoil.
bpoyHoBckoe nBmwxkenwne. Juddysus. BzanmoneicTBrue 4acTHIl BEIIESCTBA: MPUTHKCHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, XUIAKOCTEHW U TBEPABIX
(KkpucTayuIMUeCKKX ) TeJl. B3auMoCBsI3b MEX/1y CBOMCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHAM BOJIBI.

JHemoncmpayuu.

Hab6mronerre 6poyHOBCKOTO JIBUIKCHHUS.

Ha6monenne nuddysun.

Habnronenue sBineHu, 0OBICHIIOMMXCS MPUTSKEHUEM HIIM OTTAJTKMBAHUEM YaCTHII
BEILIECTBA.

Jlabopamopnuie padbomot u onvimeot.



Omnpenenenne pasmMepoB MalbIX Tell. MeTon psIoB.

Paznea 3. JIBukenune u B3anMoaeiicTBUe TeJl.

Mexannueckoe nBuxkeHue. Ilyts u nepemenienue. PaBHOMEpHOE U HEPABHOMEPHOE
newkenne. CBOOOIHOE MaJieHHuEe KaK MpUMep HEPABHOMEPHOTO ABUkKeHUsS Ted. CKOPOCTh.
Cpennsis CKOPOCTb NP HEPABHOMEPHOM JIBUKEHUM. Pacu€T myTH U BpeMEHU IBUKECHMUSL.

['paduixu 3aBHCHMOCTEN BEIWYMH, ONUCHIBAIOIIUX ABMKeHHE. OOuue noHsATHs 00
OTHOCUTEJIBHOCTHU ABM>KEHUSI. CII0)KEHUE CKOPOCTEN ISl TEN, ABWKYIIUXCS apaIeIbHO.

SBnenne nHepuuu. 3aKOH UHEPIMHU. B3auMoeicTBue Tell Kak NpuYMHa U3MEHECHUS
CKOpPOCTHU JBHM>KEHUA Tell. Macca Kak Mepa MHEPTHOCTH TeJjla B MOCTYMATEIbHOM JIBUKEHUH.
[TnoTHOCTH BemiecTBa. CBsA3h IUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IWHHUIIE 00BEMA
BemiecTBa. CMecu U cruiaBbl. [IoBepXHOCTHAs U IMHEHHAS TIJIOTHOCTb.

Cuna kak XxapakTepucTuKa B3aumojaeicTBua Ted. Cuna ynpyroctd u 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOIIBIO AUHAMOMETpa. SBJIE€HUE TATOTCHUS U cuia TsxecTu. Cuia
TSDKECTH Ha Apyrux mianerax. Bec tena. HeBecomocth. CrnoxeHne cuil, HalpaBJI€HHBIX MO
oaHoil mpsiMoid. PaBHojelicTByomas cwi. Cuna TpeHus. TpeHue CKOJbXKEHUS U TPEHUE
MOKO$I, BA3KOE TpeHue. TpeHune B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.

N3mepenne cKopocTu NPSIMOJIMHENHOTO IBUKECHUS.

HaGmronenue siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHus CKOPOCTH MPU B3aUMOICHCTBUM TEIl.

CpaBHeHuE Macc Mo B3aUMOJIEHCTBUIO TEI.

Ciio’)xeHue CuJl, HalpaBJICHHBIX M0 OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

N3mepenne CKopoCTH, IIyTH U BPEMEHHW PAaBHOMEPHOI'O MPSIMOJIMHEUHOTO JBUKEHUS
TEesa

N3mepenne Maccel Tena Ha plYaXKHbIX BECaX

N3mepenne o6beMa 1 MIIOTHOCTH TBEPAOTO Tela

['pagynpoBaHue npyKUHBI AUHAMOMETPA

UccnenoBanne  3aBUCHMOCTM  CHJIBI  TPEHUS  CKOJBXKEHHMS  OT  IUIOLIAJHU
COINIPUKACAIOIIUXCS TEJI U MPUKUMAIOIIEH CUJIIbI

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra3oB.
HaBnenne. Cuna naBieHus. CrocoObl YMEHBIICHHWS W YBEIHUYCHHS JaBJICHUS.
JlaBiieHue rasza. 3aBHCHMOCTh JaBJCHHMS Taza OT 00bEMa W TemmepaTypbl. Ilepemada

JaBJICHUA TBépI[BIMI/I TCJIaMHU, KUJIKOCTAMHU M Ia3aMH. 3axoH Ilackans. [THeBMaTHUecKne
MalllnHEbI.



3aBUCHUMOCTD JIaBJICHUS KUAKOCTU OT TIYOMHBI MOrpYy:KeHUs. ['mapocTatudeckuid
napagokc. CooOmaromuecs cocyasl. ['mapaBiandeckue MexaHu3Mbl. Mcmonb3oBaHue
BBICOKHUX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX. Y CTPOMCTBO BOAONPOBOAA.

Atmocdepa 3emnn u atmocepHoe napienue. [IpuunHbl cyiecTBoOBaHUS BO3AYILIHON
o6omouku 3emiin. OnbIT Toppuuenu. M3Mepenne atmochepHOro AaBieHUs. 3aBUCUMOCTb
aTMOC(EpHOro JaBJieHUs] OT BBICOTHI HajJ ypoBHeM Mops. [IpuGopsl st U3MepeHus
aTMOC(hEpHOro JIaBJICHHUS.

JlelicTBUE JKMAKOCTHM M Ta3a Ha IOIPY)KEHHOE B HUX TeJo. BrlTankusaromias
(apxumenoBa) cuia. 3akoH ApxuMmena. YCIOBUE€ BO3HUKHOBEHHS BBITAJKHBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Fa30M.

CooOmatoiuecs cocy/bl.

I'mppasinueckuii npecc.

[IposiBneHue necTBUsS aTMOCHEPHOTO JTABIICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BEMaA MOTPYXKEHHON B JKHIKOCTh YaCTH
TeJa U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1miaBaHus TeN: IUIABAHWE WJIM TOTPY>KEHUE TeNl B 3aBUCUMOCTU OT
COOTHOUIEHHUS INIOTHOCTEN TeJa U JKUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

N3yuyenune 3aBUCUMOCTHU JABJICHUS Ta3a OT €ro TeMIIepaTyphl U 00bemMa cocyaa

OrnpeneneHue BHITAIIKUBAIOIINI CUJIbI, ICHCTBYIONIUN Ha MOTPY>KEHHOE B JKUJKOCTh
TEJ0

BrisicHeHue yCcinoBuUi TUIaBaHUs TEJl B )KUIKOCTH

Paznen 5. PaGora u MoliHOCTb. JHEprus.

Mexannueckass paboTa Ui CHJI, HaIlpaBICHHBIX BJIOJb JUHUHA TIEPEMEIICHUS.
MomHOCTS.

[IpocThie MEXaHW3MBI: pbIYar, BOPOT, OJIOK, TOJHCIIACT, HAKJIOHHAS IUIOCKOCTD,
HOXKHUYHBIM MexaHu3M. MomeHT cuibl. PaBHOBecue peryara. IIpaBuiio MOMEHTOB.
[IpumeHneHue npaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30510Toe npaBuio» MexaHuku. KITJ]
MPOCTBIX MEeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX OpraHU3Max.

Mexannueckasa sHeprusd. Kunerndeckas v nmoTeHIMalbHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHMYECKOM SHEPruM B JPYrod. 3aKOH COXpPAHECHHUS M MPEBpaIlCHUS
SHEPTUU B MEXaHUKE.

Jemoncmpayuu.



[Tpumepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padomot u onvimot.
N3mepenue paboThl CUITBI TPEHHUS.
BrrsicHeHue ycioBui paBHOBECUs pblyara
Onpenenenue KII/] HakIOHHOM IJIOCKOCTH



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 ®U3UKE HA
YI'IYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

W3yuenue (u3uku Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUsl HAMPABIECHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METAaNpeAMETHBIX W TPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3yuenus (U3MKM HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Y
oOyyaroierocst 0ynyT chopMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:
e I)nampuomuueckozo éocnumanus:

NpOSIBJICHUE HWHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUIecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHUE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;
o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AaKTHUBHOMY Yy4YacTUIO B OOCYXIEHWU OOIIECTBEHHO 3HAYHMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM MTPUMEHEHUEM JOCTHKCHUN (DU3UKU;

OCO3HAaHHE BAXKHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
e 3)acmemuueckozo 60CnUMAHUA:

BOCHPUATHE JCTETUYECKUX KauecTB (U3MUECKOW Haykh: €€ TapMOHUYHOIO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4)yennocmu HayuHo20 nO3HAHUA:

OCO3HAHHE IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHMS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPBHI;

OpHUEHTAIUS B JEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAay4YHOW JIIOOO3HATENBHOCTH, HWHTEpEca K  HCCIEAOBATEIbCKOU
NEeATEIbHOCTH;
o 5)ppopmuposanun Kynomypol 300p06ba U IMOYUOHATLHOZ0 ONAZONONYUUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TNpaBUJ O€30MacHOr0 IMOBEIEHHUS Ha TPAHCIOPTE, Ha JAOporax, C
AIEKTPUYECKUM U TETIOBBIM 000OPYI0BAHUEM B JJOMAIITHUX YCIOBHSIX;

c(hOpMHPOBAHHOCTh HaBBIKA pedIEKCHH, MPU3HAHWE CBOETO IMpaBa Ha OMMUOKY H
TaKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;
e 6)mpyooe6ozo eocnumaHus:

aKTUBHOE Yy4yacTHE€ B pEIICHHH TMPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3AIMH, TOPOJa, Kpas) TEXHOJIOTHYECKOM W COIHaIbHON
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCIE U (PU3NYECKUX 3HAHUK;

MHTEpEC K NPAKTUYECKOMY U3YUYECHUIO Mpodeccuil, CBSI3aHHbIX C QU3UKOM;



o 7)IK0J102U4ECKO20 60CNUMAHUA:

OpUEHTAIlMSl HAa MpUMEHEHHE (U3UYECKUX 3HAHUM NJIA pelleHHs 3a1ad B o0JacTu
OKpY’Karolen cpejibl, INIaHUPOBAHUS MOCTYNKOB M OLIEHKU UX BO3MOXXHBIX MOCJIEIACTBUM
JUI OKPYKAKOIIEN Cpelibl;

OCO3HAHHUE II100ALHOTO XapaKTepa KOJIOTHYECKUX MPOOIJIeM U MyTeH UX pelieHus;

e 8)aoanmavuu K u3MEHAIOUWUMCA YCI08UAM COUUATILHOU U RPUPOOHOUL CPedbl:

MOTPeOHOCTh BO B3aUMOJICHCTBUM TMPU BBINOTHEHUU HUCCIEIOBAHUM U TPOEKTOB
(br3UYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

MOBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YePe3 MPAKTHUUECKYIO JIESITEIIbHOCTH;

noTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHUW, yMEHUU (QOpMYIUPOBATH WUJIEH,
MOHSITUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

0CO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 00J1acTU (DU3UKH;

IJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUN;

CTpeMJICHHUE aHaJIM3UPOBaTh U BBIABISATH B3aMMOCBS3M TIPUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOIH30BaHUEM (PU3NUECKUX 3HAHUM;

OIICHKAa CBOMX JCHUCTBHM C y4ETOM BIIMSIHUS Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX
IJI00aTBHBIX MOCTEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTe OCBOEHMsS TpOrpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOywatromierocst OynyT copMUpOBaHbl MeTamnpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIIME TO3HABATENIbHbIE YHUBEpCAIbHbIC yueOHbIC JEHCTBUS, KOMMYHHKATUBHBIC
YHUBEpPCAJIbHBIC yUeOHBIC IEHCTBHUSA, PETYISTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue AeMcTBUA:

BBISIBJISIT M XapaKTEpU30BaTh CYIIECTBEHHBIE MpPHU3HAKH OOBEKTOB (SIBICHUM),
KJIacCU(UIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (aKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K PU3NUECKUM SIBICHUSIM;

BBISIBIISITh NIPUYMHHO-CJICJACTBEHHBIC CBSI3U MPU WM3YYCHUU (U3HMYECKUX SIBICHUN U
MPOLIECCOB, JI€NaTh BBIBOJBI C MCIOJIB30BAHHEM JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUIIOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSAITETILHO BBIOMPATh CHOCOO perieHus: y4eOHOW (uU3MYecKOW 3amadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEILCHUS, BHIOOP Hanbosiee MOAXOASUIETO C yUETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTe/bCKue AeiCTBUS !
HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS,



MPOBOJIUTh MO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3HYeCcKUil SKCIIEPUMEHT, HEOOJIBIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOJIYYEHHYIO B X0JI€
MCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITeIbHO  (OPMYJIUPOBAaTh OO0OOIIEHHS M BBIBOJABI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIIEOBAHUS;

MIPOTrHO3UPOBATH BOZMOXKHOE JlajbHelIIee pa3BuTHe (PU3MUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATh MPEJTOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBI U 3alpoChl MPHU MOUCKE W OTOOpe
uH(OpPMaIMK WIH TAHHBIX C YYETOM MPEI0KEHHON yueOHON (hU3nuecKoil 3a1auu;

aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIINIO Pa3TMUHBIX
BUJIOB U (DOpPM TMpeICTaBICHHUS;

OIICHUBATh HAJIEKHOCTh MH(GOPMAITUH 110 KPUTEPHUSIM, MPEIOKCHHBIM YUUTETIEM WU
c(hopMyJIMPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOSITEILHO BBIOMpATh ONTUMaTbHYIO (OpMY MpelcTaBicHUs HHPOPMAIUHU U
WUTIOCTPUPOBATh pellaeMble 3a7a4d  HECIOXHBIMH CXEMaMH, JuarpaMMmMaMu, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBUS:

B Xojie OOCyXJIeHMs] Y4eOHOro Marepuana, pe3yjbTaTOB JIA0OpAaTOPHBIX padoOT U
IPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKTa€MON TE€Mbl U BBICKA3bIBATh WJICH,
HaIleJICHHbIE Ha PEIlICHUE 3a/1a4u U TOoJIIep)KaHne O1arokenaTeIbHOCTH OOIIEeHNUS;

COTOCTAaBJISITh CBOM CYXIEHUS C CYXKICHUAMH JIPYyrUX YYacTHUKOB JHAiora,
0OHapy’KHUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;

BBIP@YKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPENCTaBIATh PE3YNbTAThl  BHIMOJHEHHOTO (DU3MYECKOTO  OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHIWBUIYAIHHOU PaOOTHI
MIPY pEIICHUU KOHKPETHOW PU3NUECKON TPOOIIEMBI;

OPUHUMATh IIEIM COBMECTHOW JEATEIHHOCTHU, OPTaHW30BHIBATH NEHUCTBUA MO €&
JTOCTIKEHUIO: PACHpeNeNsiTh poyik, OOCYXIaTh MPOIECCHl U PE3ydbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHATH CBOKO YacTh pabOTHI, JOCTUTAs KauyeCTBEHHOTO PE3yJIbTaTa 1O CBOEMY
HAIPABJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C IPYTUMU WICHAMU KOMaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIaga B OOMMA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSTEIFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

BBISIBJISITH POOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYALMSX, TPEOYIOMIMX JIJIsl pEICHUS
(u3HUECKNX 3HAHUIA;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATUS pEIIeHUN (MHAMBUAYaIbHOE,
MPUHATHE PELIEHUs B TPYIIE, IPUHITHE PEIIEHUN TPYHIION);

CaMOCTOSITEJIbHO COCTABJIATH AATOPUTM pelIeHHs] (PU3UUECKOM 3ajaud WM IJIaH
UCCJEIOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBATh MpeJiaraeMble BApUAHTBI PEILICHUN;

JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlMU U Mpejararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh TPUYUHBI JOCTHKEHHSI (HEAOCTHXKEHHUS) Ppe3yJbTaTOB JESATEeIbHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHCIIE B XOJ] BBIMOJIHEHUS (PU3UUECKOTO
UCCJIEIOBAHMUS UM TIPOEKTA) Ha OCHOBE HOBBIX 00CTOSTEIHCTB, U3BMEHHUBIINXCSA CUTYalUH,
YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIN U YCIOBHUSIM.

CTaBUTH ce0s1 HA MECTO PYroro 4YejJoBeKa B XOJI€ CIopa WK JUCKYCCUU HA HAYYHYIO
TEMY, IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro.

IpU3HAaBaThb CBOE MPAaBO Ha OIIMOKY NpU pelleHuu (U3NYECKUX 3ajad WIH B
YTBEPKJICHUSAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIry 00y4eHus ¢ 7 Kiacce peIMETHBIE PEe3yIbTAaThl HA YIITyOJICHHOM YPOBHE JTOJIKHBI
OTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHUM:

UCTIOJh30BaTh TMOHATHS: (QU3NYECKUE M XUMUYECKUE SIBJICHUS, HaOIIOJCHHE,
OKCIIEPUMEHT, MOJIeb, THUIIOTE3a, CIWHUIBI (PU3UYCCKHX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUSA BemiecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHWYECKOe
TIBUKCHUE (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHEHHOE), TPACKTOPUS,
paBHOACHUCTBYOmAs cui, Jaedopmarust (ympyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCYbL;

YBEpPEHHO pa3inuyvarh sBieHus (quddy3usi, TemIoBoe IBMKEHNWE YAaCTHIl BEIECTBA,
paBHOMEPHOE JBI)KCHHE, HEPABHOMEPHOE ABWKCHHE, WHEPIUS, B3aUMOJCHCTBHE Te,
paBHOBECHE TBEP/IBIX TEJ C 3aKPEIUIEHHON OCHIO BPAIICHHUS, TIEpe1ada 1aBIeHUs TBEPIBIMU
TEJaMH, JKUJIKOCTSIMH M Ta3aMmH, aTMOC(EepHOE MaBlieHWE; IJIaBaHWE TeJ, MPEBpaICHUS
MEXaHUYECKOW DPHEPTUH) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMKX JaHHOE (PU3NYECKOE SBICHUE;



pacno3HaBaTh MPOSIBICHUE MU3YUYECHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MHpE
(B ToM uyucie (U3MYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI JBIKECHHUS C Pa3IUUYHBIMU
CKOpPOCTSAMU B )KUBOW U HEI)KUBOU IIPUPOJE, NEUCTBUE CUIl TSKECTH, TPEHHUS, YIIPYTOCTH B
NPUPOAE U TEXHUKE, BIMSHHUE aTMOC(PEPHOro JaBICHUS Ha XKUBOM OpPraHusM, IJIaBaHUE
pBIO, phIUaru B TeJ€ YEJIOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTRA (TPU3HAKU) (DU3NYECKUX SIBJICHUN;

OMKCHIBATh U3YUEHHBIE CBOMCTBA Te U (U3UUYECKUE SBJICHUS, UCTIONB3Ys (GU3HUECKHE
BEJIUYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CPEAHSSI CKOPOCTh, CHJIa
yIPYTrOCTH, CUJIa TSDKECTH, BEC Teja, Cuja TPEHUs, JaBJICHHE TBEPAOrO Teja, JaBJICHUE
cTOJNI0a KUJKOCTH, BHITAJIKUBAIOIIAS CHJIa, MEXaHUUYECKasi paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbl, KOA((UIIMEHT IMO0JIE3HOr0 JAEUCTBHS MEXaHW3MOB, KHHETHYecKas |
NOTEHIMATIbHAS DHEPrUs), MPU ONUCAHUU TMPABWIHHO TPAKTOBATH (PU3HMYECKUM CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUCHHS M €IUHMIIBI (DU3UUYECKUX BEJIIMYUH, HAXOJAUTh
(GopMyIbl, CBA3BIBAIOUIME JaHHYI (U3UYECKYI0 BEIWYUHY C JAPYTMMH BEJIMYUHAMH,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (U3NYECKUX BEJIUYUUH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKHE SBJICHUS W MPOIECCHl, HCIONb3Ys
npaBWiIa CJIOXKEHUA cui (BIOJIb OJHOW mpsAMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUjIO paBHOBecUs pbiuara (0JI0Ka), «30J0TO€ MPABUII0» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHUUYECKOW SHEPTUH, TIPU STOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA
Y 3aMHUCBIBaTh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3NUECKUE MOJIETTU pealbHbIX 00BEKTOB, IPOLIECCOB U SIBJICHUH,
BBIJIEIISATH MPU ATOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB,
ABJICHUN, MPUMEHATHh (U3UUECKUE MOJENH i OOBSCHEHUS (U3UUECKUX MPOIECCOB U
peleHns y4eOHbIX 3a/1a4;

00BSACHATH GU3NUECKUE ABJICHUS, TIPOIECCHI U CBOWCTBA TEJI, B TOM YUCJIE B KOHTEKCTE
CUTyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa, W pellaTh KauyeCTBEHHBIE 3aJayH, B
TOM 4YHCIIe TpeOyIoIINe YHMCIECHHOTO OIEHHWBAHMS XapAKTEPHBIX 3HAYECHUN (PU3NYECKUX
BEJIMYMH, TIPU 3TOM BBIOMpATh aJIEKBATHYIO (PU3MUYECKYIO MOJIEIb, BBISBISATH MPUYUHHO-
CJI€ICTBEHHBIE CBSI3U U BBICTPAMBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUU C OMOPOM Ha
M3Y4YCHHBIC CBOWCTBA (PU3MUYECKHUX SBICHHM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIIN;

pemiath pacy€THbIC 3a/1auu (B 2—3 NEWCTBUS) MO W3y4aeMbIM TeMaM Kypca (pU3UKH,
BBIOWpass aJeKBaTHYIO (U3UYECKYI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB U (opMyd,
CBA3BIBAIOIINX (DU3UYECKHE BEJIIMYMHBI, 3aMHUCHIBATH KPATKOE YCJIOBUE M Pa3BEPHYTOE
pelieHre 3ajlaud, BBISIBISATh HEAOCTAIONIME WIM H30bITOUYHBIE JaHHBIE, 0OOCHOBBIBATH
BEIOOpD METOJla peIIeHHs 3a7add, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJIUTH
MaTeMaTu4YecKrue mpeoOpa3oBaHus U PacyEThl, OIICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO
3HAYECHUS! (PU3UMYECKON BEIMYMHBI U OINPENENATh Pa3MEPHOCTh (U3UUYECKOW BEIUYUHBI,
MOJIYYEHHOU MPU PEIICHUU 3a/1a4H;



pacmo3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPH TOMOIIUA (PU3HUECKHUX
METOJIOB, W MpeJiaraTh OPpUEHTUPOBOYHBIN CIIOCOO PEIICHUS, B ONMUCAHUU MCCIICIOBAHUS
pacrno3HaBaTh NIPOBEPSIEMOE TIPEIONIOKEHUE (TUTIOTE3Y ), HHTEPIPETUPOBATH TOTYICHHBIN
pe3ynbTarT;

MIPOBOIUTH OTBITHI IO HAOJIOICHNIO (PU3HYECKUX SIBICHUH WM (PU3NYECKUX CBOHCTB
ten (muddys3us, TEMIoBOE paclIUPEHUE ra3oB, SBJICHUE HMHEPIIUU, U3MEHEHUE CKOPOCTH
P B3aUMOJICHCTBHUH TEJ, TIepeaada JaBICHUS )KUIKOCTBIO U Ta30M, ITPOSIBIICHHUE JCHCTBUS
aTMOC(EpPHOTO  JaBJCHUS, JCHCTBHE TPOCTHIX MEXaHU3MOB): (opmMyIHpoBaTh
NPEIIoNIOXKeHUE (TUITOTE3Y) O BO3MOXKHBIX pe3yibTaTaX HAOJIOJIEHUN, CaMOCTOSTEIHEHO
coOupaTh YCTAaHOBKY M3 H30BITOYHOT'O HA00Opa 000py10BaHUS U (POPMYIUPOBATH BHIBOJIHI;

NPOBOAUTEL TPSIMbIE M KOCBEHHBIE M3MEPCHHS (DU3UYCCKUX BEIMYHMH (PACCTOSHHE,
IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tella, CHIIa, TeMIIEpaTypa, TUIOTHOCTh KUIKOCTH
U TBEPAOTO Tela, CUJIa TPCHUS CKOJIBKCHHS, TaBJICHUE BO3JIyXa, BBITAJKHBAIONIAS CHJIA,
JCHCTBYIOIIAs Ha MOTPYKEHHOE B JKHUJIKOCTH TEI0, KOI(PPHUIIMEHT IMOJIE3HOTO JCHCTBUS
NPOCTBIX MEXaHW3MOB) C HCIIOJIb30BAaHUEM AaHAJIOTOBBIX W IUPPOBBIX NPHOOPOB,
000CHOBBIBaTh BBIOOpP METOJIa M3MEPEHUs, PUKCUPOBATH MMOKAa3aHUs PUOOPOB, HAXOAUTh
3HAUCHWE U3MEPSAEMON BEIIMUMHBI C TIOMOIIBIO YCPEIHEHUS PE3yIbTaTOB CEPUU U3MEPEHUH
Y OLICHUBATh MOTPEITHOCTh U3MEPEHUI;

OPOBOAUTH  HECJIOXKHBIE  JKCIEPUMEHTANbHBIE  HCCIEAOBAHUS  3aBUCUMOCTEH
(bu3MUecKNX BEJIMYUH (3aBUCMMOCTHU IYTH PaBHOMEPHO IBMXKYIIETOCsS Tela OT BPEMEHU
JBUKEHUS TeJla, CHJIBI TPEHHUSI CKOJBKEHHUS OT CHJIbl HOPMAJIbHOTO JIaBJIEHUs, KayecTBa
00pabOTKH TOBEPXHOCTEH TE€N ¢ HE3aBUCUMOCTH CHJIBI TPEHHMS OT IUJIOINAu
CONPUKOCHOBEHUS TE€Jl, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CUIIbI
oT 00béMa MOTPYKEHHON YAaCTH Tela U OT IUIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO TOTPYXKEHO TEJO, YCIOBHM IUTaBaHUS Tel,
yCIIOBUI paBHOBECHS pbIyara U OJJOKOB): COBMECTHO C yUHTelleM (hOopMyIupoBaTh 3a/1a4y U
TUIOTE3Yy UCCIEAOBAHUS, CAMOCTOSATEIBHO TUIAHUPOBATh MCCIIEI0BAHNUE, CAMOCTOSTEIILHO
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY C MCIIOJIb30BAHUEM WHCTPYKIIUH, MPEJCTABISATh
MOJIYYCHHBIE 3aBUCUMOCTU (DU3MYECKUX BEIWYMH B BHJIC TAOJIUIl U TpadUKOB, OIEHUBATH
MOTPENTHOCTH, JENIaTh BHIBOBI MO pe3yabTaTaM MUCCIIET0BAHNUS,

coOIo1aTh TpaBWJIA TEXHUKH O€30MacHOro Tpyna mpu paboTe C J1abopaTopHBIM
00opyT0BaHUEM;

VKa3bIBaTh MPUHIMIBI JEHCTBUSA NPUOOPOB MU TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIMAIOIIHUECS COCYIbI, 0apoOMeTp, phluar, MOABIMKHBIN U
HETOIBM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;

XapaKTepru30BaTh TNPHUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB M TEXHOJIOTHYECKHX MPOIIECCOB C OMOPOM HAa WX OMUCAHUSA (B TOM YHCIIE:
MOIIUITHAKK, YCTPONUCTBO BOJOMPOBOJA, THUIPABIMYECKHI mpecc, CU(OH, MaHOMETD,



BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIIONb3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
ABJICHUN U HE0OXOANMbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH U3yUYE€HHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPU PEIIeHUH Y4eOHO-
MPaKTUYECKUX 3a]1aY;

NPUBOJIUTh NpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsl oOecreyeHus
6e30macHOCTH IpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUUYECKUMH YCTPOMCTBAMHM, COXPAHEHUS
3JI0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIEH Cpene;

OCYHIECTBJISITh OTOOP HCTOYHMKOB HWHGOpMAIMU (U3NUECKOT0 COJEPKaHUA B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYsI MOUCKOBBIA 3alpoOC, HA OCHOBE MMEIOLIUXCS
3HAHUM U MyTEM CPaBHEHMS PA3JIMYHBIX MCTOUYHUKOB BBIJIEIATH MHGOPMALIMIO, KOTOpas
ABJIETCS MPOTUBOPEUMBOM MIIM MOXET ObITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHITTOJIHEHUH YUYE€OHBIX 33/JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy
(Gu3MUecKoro cojaepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceth WHTepHET, BiaeTh
npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIIMKU U3 OAHOW 3HAKOBOMH
CUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
HUCTOYHMKOB HMH(pOpManuu (U3NYECKOTO COAEpKAHUSA, B TOM 4HUCIE MYyOJUYHO JAeaTh
KpaTKhe COOOIIEHUS O pe3ysbTaTax MPOEKTOB WINM y4eOHBIX HCCIEIOBAHUN, IPHU 3TOM
IpPaMOTHO HCIOJIb30BaTh U3yUEHHBIH NOHITUIHBIN annapaT Kypca QU3UKH, CONPOBOKIATH
BBICTYIUIEHUE TIPE3CHTallEH;

[P BHIIOJIHEHUH Y4€OHBIX IPOEKTOB M MCCIEA0OBAaHUMN paCIIpeesaTh 003aHHOCTH B
IpylIe B COOTBETCTBUM C IOCTABJICHHBIMU 3a/ayaMH, CJIEIUTh 3a BBIIOJHEHUEM IlJlaHa
JeMCTBUNA, aJeKBATHO OIIEHUBAThb COOCTBEHHBI BKJIaJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsS MHEHUE OKPYKAIOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

HaunmeHnoBanue KoamnuecTBo 4acoB
Ne
H/H pa3aesoB U TeM KoJsmm4yecTBO YacoB B ®PII1 S [T
NpPOrpaMmbl (tKoHCTPYKTOP) P
Bcero KP IIP Bcero | KP 1P
Pa3nen 1. ®u3uka u e€ posib B NIO3HAHUM
OKPY’Kalolero Mupa
dusznka — HayKa o
11 K 2 2
pUpoJIie
1.2 dusnyeckue BETNINHEI 3 1 4 3
EcrecTBEeHHO-HAYUHBIH
13 i 1 2 1
METOI [IO3HAHUSI
Hroro no pazneny 6 8
Paspnen 2. IlepBoHayasibHbIe CBeICHUS O CTPOCHUH
BelllecTBA
2.1 Crtpoenue BemecTa 2 1 2 1
JBrmxkenue u
2.2 B3aMOIENCTBHE YACTHI] 2 4 2
BeIleCTBa
ArperaTHBIE COCTOSTHUSA
2.3 P 2 1
BeIleCTBa
Hroro no pazgeny 6 !
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
MexaHndueckoe
3.1 11 1 1 10 2
NIIBHKEHHE
HMuepuus, macca,
3.2 P 9 1 2 9 1 1
IIOTHOCTD
3.3 Cuia. Bunsl cun 13 2 15 1 3
u 34
TOTO IO pasaeny 33
Pa3znea 4. JlaBienne TBEPABIX TeJ, )KUAKOCTE U ra3oB
JaBnenue. [lepenaya
aBJIEHUS TBEPILIMU
41 | " pA 6 1 5 2
TelaMH, JKUJIKOCTIMH U
razaMu
4.2 JlaBaeHHe KUIKOCTH 5 6
4.3 ATMmocdepHoe aBieHue 8 1 1




JleicTBUE XUAKOCTH U

4.4 rasa Ha Morpyx¢éHHOe B 15 1 2 12 3
HUX TEJO
Hroro no 28
pasneny 34
Pa3nen 5. PaGora u MomHOCTb. DHEprus
5.1 PaboTa 1 MOITHOCTB 5 1 6
5.2 [IpocTpie MEXaHU3MBI 10 2 8
5.3 Mexannueckasi JHeprus 5 1 5
Hroro no pazneny 20 19
Pa3nes 6. IloBropuTeibHO-0000 a0 1M MOYJIb
6.1 HOBTOpI/ITeJ'II)j-IO- 3 6
000011t MOTYIb
Hroro no pazneny 3 6
OBUIEE KOJIMYECTBO
102 5 13
YACOB I10 ITPOI'PAMME 102 23




IHOYPOYHOE IIVIAHUPOBAHHUE

Ng‘

HaumenoBanue ypoka

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUHN OKPY/KAOIIEro MIUpa

1 Ponb ¢pu3uky B )KHU3HU YeIOBEKA
2 ®dusuka - Hayka o npupoje. Habmonenus u onpitel. @u3nyecKkue TEPMUHBL.
3 dwusnueckue BenmunuHbl. PasmepHocTs. Eqununie! pusundeckux Bennuud. M3mMepenune
(U3NYECKUX BETHMYUH. DTaJIOHBI
Odusnueckue npubopsl. [lena nenenus. [lorpemnocts uamepenuii. [IpaBuna 6e3omacHoro
4 TpyJa C JIabopaToOpHBIM 000PYAOBAaHUEM.
JladopaTopnas pa6ora Ne 1 "Onpenenenue 1eHbl JSICHUS] U3MEPUTEIBLHOTO Tpudopa”
3HAKOMCTBO € U3MEPUTEIbHBIMU MTpHUOOpaMu
) MexnyHapoaHas cuctema eiuHul. [lepeBo BHECUCTEMHBIX eMHUI B eAnHULBI CU.
EcTtecTBeHHO-Hay4YHBIN METO]1 HO3HAHMS: HAOIIO/IeHUE, TTOCTAHOBKA HAYYHOTO BOMpOCa,
6 BBIJIBH)KEHHE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, 00bsICHEHNE HAOII0AaeMOro

spieHns. Onucanue GU3NIEeCKUX SIBJICHHUH C ITOMOIIBIO MO IETICH.

Paspnen 2. IlepBoHayasbHbIe CBeICHUS 0 CTPOCHUH BeleCTBA

7

CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIBI, X PasMEPbl U MACCBHI. OHBITBI, JOKa3bIBaroUue
JUCKPETHOC CTPOCHUC BCIICCTBA.

JladopaTopHas pa6ora Ne 2 "M3mepenue pa3MepoB MaJIbIX T€J CIOCOOOM psiioB"

JIBm>xenue yactuil BeuiectBa. CBsi3b CKOPOCTU JBUKEHUS YACTHUIL C TEMIIEPATYPOU.
bpoynoBckoe aemxenue. uddysus.

10

B3aHMOHeﬁCTBHC YaCTHL BEIICCTBA: IIPUTIKCHUC U OTTAJIKMBAHUC. CMauuBaHNE U
KallWJIAPHOCTD. HOBerHOCTHOC HaTs2KCHUC.

11

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, KUJAKOCTEH U TBEPABIX
(KpUCTAJUTMYECKHX) TEI.

12

O606menue o teme "[lepBoHavyanbHBIC CBEICHUS 00 ATOMHO-MOJICKYJISIPHOM CTPOSHUH
BelecTna"

Pa3ngen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl

13 | Mexanuueckoe aBuxeHre. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JBMKCHHE

14 | Ckopoctb. EnuHuUIEI H3MEpeHUs: CKOPOCTH

15 | Pacder myTu U BpEMEHH JIBUKECHUS

16 | JlabopatopHas padora Ne 3 "M3mepeHue ckopocTH, IyTH U BpEMEHU paBHOMEPHOTO
MPSIMOJIMHENHOTO ABMKEHUS Tena"

17 | Cpennsisi ckopocThb

18 | Pemenue 3a1a4 Ha pacueT MyTH U BPEMEHU JIBIKEHUS

19 | I'paduueckuii cnocod onMcaHus IBHKEHUS

20 | OTHOCHUTENHHOCTH JABHKEHUS
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Pelenne KOMIIEKCHBIX 3aZla4 Ha paBHOMCPHOC HpSIMOHHHCfIHOC JBUKCHUC

22 | IlogroroBka K KOHTPOJIBHOM paboTe. PaBHOMEpHOE MPSMOTUHEWHOE BIKEHHE.

23 | KontpoasHas padora Nel. PaBHoMepHOE IPSAMOJIMHEWHOE JBIKEHHE.

24 | Macca tena. [ImoTHOCTH BetecTBa
JladopaTopHnas padora Ne 4 "3mepenue Maccel Telia Ha PhIYaXHBIX Becax"

25 | Macca Tena. lHepTHOCTD

26 | [ITnotHOCTH BemecTBa. PacueT Macchl m 00beMa Tella 1o ero IIOTHOCTH.

27 | JlabopaTtopHasi padora Ne S "M3mepenne oObeMa U IUIOTHOCTH TBEPJOTO Tea'

28 | Texna ¢ monocTsiMu, MacIITaOHbIE MOIENH. Pemenne 3ama4

29 | Cpenssst IIOTHOCTH. CTUIaBBI M CMECH.

30 | [ToBepxHOCTHAS W JIMHEHHAS TUIOTHOCTh

31 | Pemenwue 3amau o Teme "Macca Tena. [TnotHOCTS BemectBa". I1oroToBKa K KOHTPOIBHOU
pabore.

32 | KontpoabHas padota Ne2. Macca Tena. [I10THOCTH BemecTBa

33 | AHanm3 UTOTOB KOHTPOJILHOU paboThl. B3anmoneiictue Ten. Cuna

34 | Becemupnoe Tsarorenue. Cuna TsokecT. Crjia TSOKECTH Ha JPYTUX IJIaHeTax.

35 | Cuna ynpyrocru. 3akoH ['yka

36 | U3mepenue cumbl. Juaamometp.
JlaGoparopHas padora Ne 6 "['panyupoBanue npyxuHbl TuHamomerpa"

37 | Pemenue 3ama4 0 CHIIE€ TSDKECTH U CUJIE YIIPYTOCTH

38 | PaBHogeiicTByromas cuna. CloKeHre CuJl, IeWCTBYIONIUX 10 OTHOW MPSIMOH.

39 | Bec Tena. HeBecomocTb.

40 | Tpernii 3axkoH HproToHa. Crita peakiuu ornopsbl

41 | Cuna Tpenus. TpeHue CKOJIbKEHUS U TPEHHE MTOKOsI, BI3KOE TPEHUE.

42 | JlaGopaTopHas pab6ora Ne 7 "VccienoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKECHHS OT
TJIOLIA/IA COTIPUKACAIOLIUXCA TE U MPHKUMAIOLIEeH cuitbl"

43 | Tpenue B mpUPOJIC U TEXHHUKE.

44 | Pemenue 3a7a4 Ha OMpPEIEICHUE CUIIbl TPEHUSI.

45 | Pemenne KOMIUIEKCHBIX 3a1a4 110 TeMme "B3anmoneiictBue ten. Cuibl B MexaHuke"

Pa3znea 4. /laByienne TBEPABIX TeJ, JKUAKOCTEH U ra3oB

46 | Hasnenue. [lepenaua nasnenus TBEpAbIMU TenaMu. CrOcOObI YMEHBIIICHHS U YBETUYCHHUS
JABJICHUS

47 | Ypok-skcnepumeHT "Omnpenenenue JaBieHus TBepaoro Tena'

48 | Pemenue 3a7au Ha onpeieieHUe JaBieHUs TBepAbIX Ten. Cuia 1aBleHusl.

49 | llaBneHue ra3a. 3aBUCUMOCTb JABJICHUS ra3a 0T 00bEMa U TeMIIEPATypPHI.

50 | laBneHue B *KUAKOCTAX U ra3ax. 3akoH [lackans. [[HeBMaTHuecKrue MaIIMHbI
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JladopaTopHas padora Ne 8 "[3yyeHue 3aBUCUMOCTH J1aBJICHUSI ra3a OT €ro TeMIIepaTyphl U
obwvema cocyna"

52 | 3aBUCUMOCTH JaBIICHUS )XKUIKOCTH OT TIIyOMHBI IOTPYKEeHHsI. [ HApOoCTaTUYECKUi mapagokc.

53 | Pemenue 3a/1a4 Ha HAX0XKACHHUE JABJICHUS CTOJ0A KUIKOCTH

54 | Pacuer naBiieHUs KUJIKOCTH HA CTEHKH COCYy/ia

55 | Coobmiaromuecs cocybl. 3aKOH COOOMIAIOIINXCS COCY/IOB.

56 | Pemenwue 3amau o Teme "CooOmadmuecst cocyabr"

57 | Atmocdeproe naBnenue. Atmocdepa 3emau u atMmochepHoe nasieHue. [Ipuannb
CYLIECTBOBaHMS BO3AYIIHOMN 00osouku 3emun. OnbIT Toppuuenu.

58 | U3smepenue atMoc(hepHOTO AaBJICHUS. 3aBHCHMOCTh aTMOC(EPHOTO JaBIICHUS OT BBICOTHI HAJT
ypoBHeM Mopsi. [Tpubops! utst u3MepeHus aTMOC()EPHOTO TaBICHUS

59 | Pemenwue 3a/1a4 Ha ompe/ie/ICHUE JTaBIICHUS B )KHJIKOCTH C Y4ETOM aTMOC(HEPHOTO JIaBJICHHSL.

60 | l'mapaBiMyecKue MEXaHU3MEI. VICIOTb30BaHkE BRICOKUX JaBJICHUN B COBPEMEHHBIX
TEXHOJIOTHSAX. Y CTPOUCTBO BOJOIPOBOIA

61 | Kak MBI JBITIIAM U TThEM

62 | Pemenwue 3ama4 o Teme "JlaBiieHue TBEPBIX TEJ, KUAKOCTEH U ra3oB"

63 | Pemenwue 3ama4 o Teme "JlaBiieHne TBEPBIX TEI, )KUIKOCTESH U Ta30B"
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

64 | KonTpoabHasi pa6ora Ne3. "BzaumonerictBue Ten. Cuiibl B MeXaHuke. J[aBieHNe TBEPIbIX
TeN, JKUAKOCTEH 1 ra3os."

65 | AHanu3 UTOrOB KOHTPOJBHOHN paboThI. [leficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankuparomas (apxumenoBa) cuiia. 3akoH Apxumena.

66 | JlabopaTopHas pa6ora Ne 9 "OnpenencHue BHITATKUBAIONIANA CHITBI, TISHCTBYIOIINI Ha
MOTPYKEHHOE B KHUJKOCTh TEJIO"

67 | Pemenue 3a1a4 Ha onpe/esieHue BbITAIKUBAIOIIEH CHIIbI

68 | Pemenue 3a1a4 Ha onpe/ie/ieHUE BHITAIKUBAIOIIEH CHIIbI

69 | ILtaBanue Tem.
JladopaTopHas padora Ne 10 "BrisicHeHMe yCIIOBHI TUIaBaHUS TEN B )KUJIKOCTH"

70 | IlnaBanue Ten. Pemenue 3anauy.

71 | [InaBanue cynoB.Ocaaka. Bo3nyxomnaBanue

72 | Pemenue 3ama4 no teme «llnaBanue ten. BozayxonnaBanue»

73 | Pemenue 3amau no Teme «IlnaBanue ten. BozmyxomnaBanuey

74 | [IpoekTupoBaHKHe U KOHCTPYUPOBAHHUE apeoMeTpa

75 | Pemenune 3amay no Teme "M3MeHeHue ypoBHS KUAKOCTH"

76 | Pemenwne 3amay no Teme "M3MeHeHue ypOBHS KUAKOCTH"

77 | Pemenue 3ama4 no Teme "JlelicTBHE KUAKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeNo"
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[ToaroroBka k KOHTPOJIBHOM padoTe no TeMe "JleicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B

HUX TEIO"

79

KountpoabsHnas padora Ned4. "/leficTBHE )KUKOCTU U Ta3a HA IOTPYKEHHOE B HUX TeJo"

Pa3nesa 5. PaGora u MomHOCTb. DHEprus

80 | AHanu3 UTOTOB KOHTPOJILHOW paboTel. Mexanndeckas pabora

81 | PabGoTa CHIIBI TSDKECTH U CHITBI TPEHUS

82 | JlabopaTtopHasi padora Ne 11 «/3mepeHne pabOThI CHIIBI TPEHUSD)

83 | MomHoCTh

84 | Pemenwue 3aqau Ha ONpeieieHne MEXaHNIECKOH pabOThl M MOIITHOCTH

85 | [IpocThic MEXaHHU3MBIL.

86 | Peruar. YcioBue paBHOBecus cuil Ha peruare. Jlaboparopuasi padora Ne 12 "BrisicHeHue
yCIIOBUI paBHOBecHs pblyara'

87 | MowmenT cuibl. [IpaBruiio MOMEHTOB

88 | Pemenwue 3amau. YcioBue paBHOBECHS CHII Ha phryare. [IpaBuiio MOMEHTOB.

89 | HemoaBWXHEBI 1 IIOABIKHEIN OJIOKH

90 | "3os0TOC" MPABUIIO MEXAHUKH

91 | Pemenwue 3amau. [IpocThie MEXaHU3MBI

92 | KoaddunueHT mojae3Horo AeiHCTBUI MEXaHU3Ma.

93 | JlabopaTopHas padora Ne 13 "Onpenenenue KI1/l HakmoHHON MI0CKOCTH"

94 | Pemienue 3amau "KIIJ] mpocThix MexaHH3MOB"

95 | Dueprus. Mexanndeckas sHeprusi. Kunetndeckas ¥ moTeHIMAIbHAS DHEPTHSL.

96 | [IpeBpamieHre 0JHOTO BUJa MEXaHHUUYECKON YHEPTUU B IPYTOi. 3aKOH COXpaHEHUS U
MIPEBPALLIEHUS SDHEPTUH B MEXaHUKE

97 | Pemenue 3aaay no teme "Pabora. MomnocTs. DHeprus"

98 | IloaroroBka K KOHTPOJIBHOU paboTe 1o Teme "Mexanuka. Pabora. MomHoOCTs. DHeprus.
CraTuka 1 IpoCThle MEXaHU3MBI"

99 | KonTpoubHas padora Ne 5 o reme "Mexanuka. Pabota. MomtHocts. DHeprus. CtaTuka u
MPOCThIE MEXaHU3MBbI"

100 | IToBTOpEHUE

101 | [ToBTOpEHUE

102 | IToBTOpEeHUE
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