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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenonaBanus yueoHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydvarommxcsi. B mporpamme 1o  (u3MKE  Y4YUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOYy4EHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMa o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMMa no ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3HUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTePU3yIOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (MpoToKosa ot 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYaIOIMMXCA K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE B3HAHUS U Hay4YHBIC
JIOKA3aTeNIbCTBA NIl OOBACHEHUS OKPYKAIOITUX SIBJICHHUI;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 5TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieii 00ydeHUs Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTikeHne 3TUX Liened mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEIOBATEIILCKUX YMEHHUN: HAOMIOAaTh SIBICHUS U HW3MEPSATH
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpopMaIueldn (HU3NIECKOTO CONepKaHUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
bU3MKON, W COBPEMCHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
buznueckoil HayKu.



Ha uzyuenue ¢usuku (yriayOaéHHBIM ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obpaszoBanust oTBoaUTCsA B 7 Kiacce — 102 gaca (3 yaca B HEJEIIO ).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEro MUpa.

dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznyeckre BeIWUYUHBL. Pa3smepHocTh. EnuHuibl (U3MUECKUX BETUYHH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢u3nka u 1pyrue ecTecCTBEHHbIE HAYKH HU3y4daroT npupoy. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA MTYCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKCHHS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKUx) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe nBwxkenue. [lyte u  mnepememenue. PaBHOMepHOE w
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHssl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

I'padukn 3aBUCHMMOCTEl BEJIMYMH, ONMCHIBAIOIUX JBWXeHHE. OO6mue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
WU3MEHEHUSI CKOPOCTH [IBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTM Tejla B
NOCTyNaTreapHOM JBWKeHuU. [lmoTHocTh BemiecTBa. CBSI3b  IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpa. fBJIECHHE TATOTEHHUS U CUja
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OMNBIThIL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbl TPEHHS CKOJIBKEHUS OT CUJIbI
JTaBJICHUS U XapaKTepa CONPUKACAIOIIUXCSA ITOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKMIAKOCTE M ra30B.

Jasnenue. Cuna naBieHusi. CriocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCUMOCTb JaBJICHU raza oT 00béma u TemriepaTtypsl. [lepegauda
JaBJICHUST TBEPABIMU TEJIaMH, JKHAKOCTAMM U ra3aMu. 3akoH Ilackas.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIABJICHHMSI  JKUJKOCTHU  OT  TJIYyOWMHBI  MOTPYXEHUS.
['uppocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'HapaBaudeckue
MeXaHU3Mbl. VICronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHOW 000s0ouku 3emiu. OmnbiT Toppuuennmu. M3mepenue arMmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJlI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMmesa. Y cJIOBUE€ BOSHUKHOBEHUS BHITAJIKUBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATyPhI.

[lTepenava naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBneHune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcioBue miaBaHus TeNl: IUIABAHWE WA MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHUSI TFIOTHOCTEW TeJIa U KUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUM TIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocThie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsI phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexanuueckas dsHeprus. KuHeTtmueckas U IOTCHIMAJbHAsA DSHEPIUS.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW YHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycinoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MTOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHune 3akoHa COXpPaHECHUSI MEXaHUYECKON SHEPTUH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIECHUH OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHUEM JOCTHUKEHUN
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (HU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npeCcTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXHOCTH TpaBUJ 0OE30MacCHOTO IMOBEACHUSA Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OITUOKY
Y TAKOT'O K€ MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanusn:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a71ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

OCO3HaHUE TJI00AJBHOTO XapakTepa IKOJOTHMUYECKUX MpoOJIeM W MyTed HX
pelIeHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4YE€pe3 IPAKTUUECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHHE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

MJJAHUPOBAHUE CBOETO PAa3BUTUSI B NPUOOPETEHHH HOBBIX (HU3UUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOYKHBIX TJ100QIBHBIX TTOCICACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTare ocBoeHUS MpOTrpaMMEl 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKU OOBEKTOB (SIBJIICHUI),
KJIaCCU(PUIIMPOBATH HX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
UHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIABUIaTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IIPOTHO3UPOBATh BOZMOXKHOE JAJIbHEWIEE Pa3BUTHE (PU3HUECKHUX MPOLIECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0/JI¢ 00CYKJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOPHBIX paboT
U TIPOEKTOB 33J1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaEeMOM TEMBbl M BBICKA3bIBATh
WJICH, HAICJIICHHBIE Ha pEIICHWE 3a/Jayd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTHMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelieHHs (U3MUECKON 3aladyu WIH
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipeyiararh IJiaH €€ U3MEHEHHS,

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY JPYTOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSI YMEHUI:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €TMHUIIBI (PU3UYECKUX BEIIMYUH, AaTOM, MOJICKYJIa,
arperaTHble  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3z000pa3Hoe),
MEXaHUYECKOE JBWKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHENHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWUKEHUE, WHEpLUS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepenavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJICHUHN B OKPYKaIOLIEM
Mupe (B TOM 4ucie (PU3NYECKHe SBJICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOM M HEKUBOW MPHUPOJE, TEUCTBUE CUIT TSKECTH,
TpPEHUS, YIPYrOCTH B MPHUPOJEC U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJE YEJI0BEKa), IPU 3TOM EPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIJICNIAThH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
bU3NYECKUX SBICHHUI;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
(bu3nyeckue BeIMYUHbI (Macca, 00bEM, MIJIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEAHSISA
CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSDKECTH, BEC Tejla, CHJla TPEHUs, JaBJCHHE
TBEPIOTrO TeJa, JaBJIECHUE CTON0A )KUAKOCTH, BEITAIKMBAIOIIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(D(HUIMEHT IOJIE3HOTO
JIEUCTBUSI MEXAaHU3MOB, KHHETUYECKas M MOTCHITMAIbHAS SHEPTHU), IPU OMUCAHUN
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HaueHusT W eAUHULbB (QU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEePU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MIPOIIECCHI, UCTIONB3YS
npaBuJa CJI0KEeHUs cuJl (BJIOJIb OAHOM NpsiMOit), 3akoH ['yka, 3akoH [lackais, 3akoH
ApxuMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPruu, MpPHU HTOM J1aBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUYECKOE BHIPAKECHHE,

CTPOUTH MPOCThIE (PU3MUYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPH OTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, MPUMEHATH (PU3NUECKHE MOJICTN JIJIsi OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSACHATH (PU3UYECKUE SIBICHHUS, POIIECChl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUU (PU3WUECKUX BEJIWYWH, IIPHU ATOM BHIOMpATH aJIeKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CIICICTBEHHBIC CBS3M M BHICTPAWBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nUecKux sBICHUM, (PU3nyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacdy€THbIC 3aauu (B 2—3 ACMCTBUSI) MO U3y4yaeMbIM T€MaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMYII, CBSI3BIBAIOIINX (DU3UYECKHE BETUIMHBI, 3aMMHCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISIBISTH HEIOCTAIOIINE WIIH N30BITOYHBIEC JAHHBIE,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aJlayd, HCIOJIb30BaTh CIPABOYHBIE
JaHHBIE, TPOBOAMTH MAaTEMAaTUYECKUE MPeoOpa3oBaHUsA M PaCUETHI, OIICHHWBATH
PEATMCTUYHOCTh MOJyYEHHOTO 3HA4YeHHS (PU3MUECKON BETMYHUHBI U OMPEICNAThH
pa3MepHOCTh (HPU3UUECKON BEIMUMHBI, TOJTYYEHHON MpU PEIICHUH 33/1a4K;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TP TOMOIIU (PU3HUECKUX
METO/IOB, W TMpejyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIIeHUs, B OMHCAHUU
WCCIICIOBAaHMSI  PACIO3HAaBAaTh MPOBEpsIeMOE  MPEANOJOXKeHHEe  (TUIOTE3Y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MIPH B3aMMOJICHCTBUH TeJ, TIepeada JaBICHUS KUIAKOCTHIO U
ra3oM, TMpPOSIBICHUE JEHCTBUS aTMOC(HEPHOTO aBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OpPMYJIHUPOBaATh MPEANOT0XKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHsI (U3UYCCKUX BEITUYHH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIlepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJa TPEHHUS CKOJBXKEHUsS, IaBJICHHUE
BO3]lyXa, BEITAIKUBAIOIIAS CUJIa, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO,
KOA(D(PHUITMEHT MOJE3HOTO JEHCTBUS TMPOCTHIX MEXAHU3MOB) C HMCIOJb30BaHHUEM
aHAJIOrOBBIX M LHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(bUKCUPOBATH IMOKA3aHUS MPUOOPOB, HAXOIUTH 3HAUCHNUE U3MEPSICMOM BEITMUNHEI C
MIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU M3MEPEHUM U OIEHWBATH MOTPEIIHOCTh
U3MEpPECHUN;

MIPOBOUTH HECIIOKHBIE AKCIEPUMEHTAIbHBIC HMCCIEIOBAHUS 3aBUCUMOCTEH
du3MYECKNX BETWYHMH (3aBHCUMOCTH IMyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBWKEHUS Tela, CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAajJbHOTO
JIaBJICHUS, KauecTBa 00paOOTKHU MOBEPXHOCTEH T€ U HE3aBUCUMOCTH CHUJIbI TPEHHUS



OT IUJIOIIAU COMPUKOCHOBEHHMSI T€Jl, CHJIbI YIPYrOCTU OT YAJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBAHUS TEJ, YCIOBUN paBHOBECHS pblyara u 0JIOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHMpOBaTh 3aJady M THIOTE3y HCCIEeI0BaHus,
CaMOCTOATENILHO  IUIAHUPOBAaTh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY C MCHOJB30BAHHEM HHCTPYKIIMH, MPEIACTaBIAThH
MOJTy4YE€HHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJIEC TaOnHIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phlUar, MOABUKHBIN
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMUECKHX MPOLIECCOB C ONOPOM HAa UX ONUCAHUS (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOICTBO BOJONPOBOAA, THJPABIMYECKUN Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPUIHEBOM HACOC, apeoOMETp), HCIOJb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHUYECKHX MPOLECCOB MpHU
pEIIeHUH YYeOHO-TTPaKTUYECKHUX 3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTHYECKOTO TMOBEAEHUS B
OKPYKaIOIIEN CpeIE;

OCYHIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITU (PU3UIECKOTO CONECPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uH(popMaIuIo, KOTopas SBISETCS MPOTHUBOPEYMBONM MM  MOXKET  OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BianeTb nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE KpAaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COACPKAHHS, B TOM UHUCIE



nyOJMUYHO JeNlaTh KpaTKhe COOOIIEHMS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHUM, TPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBIM MOHATUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN paclpenessTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUTaHa JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKIaJl B
NEeATEIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOICHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pazneu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
11 ®duszuka — HayKa 0 IpUpoJe 2
1.2 DOU3NYECKUE BEITUYHNHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 1
Wroro mo paszneny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BeniecTBa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BeIIeCTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHUUECKOE OBUKEHUE 10 1
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pasneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4 JlaBiieHue XuIKOCTH. ATMOC(EpHOE 6
' JaBJICHHE
43 HeﬁCTBIiI.C KUJKOCTH U Tra3a Ha 5 1
MOTpYXEHHOE B HUX TEJIO
4.4 Cuna Apxumena. 12 3
Wroro mo paszneny 28
Paznen 5. Pabora u MOIHOCTL. JHeprus
5.1 Pabora u MomtHOCTH 6
5.2 [IpocThie MeXaHNU3MBI 8
5.3 MexaHnuecKasi SHEeprHs
Hroro no paszneny 19
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23













IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 dusuka — HayKa o Ipupoze. AsneHus 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenosanue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Metoy psiioB”
Metoapl HayuHOro no3Hanud. Onucanue
7 (bu3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO TBUKECHHS U

mddysun”

14

BzanmoeiicTBre YacTHIT BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe asrxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo treme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonyuenue u ananu3s rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Konrtponbnas padora 1 "MexaHuka.

25 PaBHOMEpPHOE NpsAMOJIMHENHOE
nBIKeHHe"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs1 CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH Tella TIpr
MOCTYIATEIbHOM JIBHYKEHUHU

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

IJIOTHOCTHU TBEPIOTO Tema"




Pemtenue 3amau mo teme ""Macca tena.

31 |
[TnoTHOCTH BellecTBa

32 Cwmecu u ciiaBbl. [loBepxHocTHas u
JINHENHAS IUIOTHOCTh

33 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo
teme "[lnotHocTh"

34 KonTponbhas padota no teme 2
"I[LnotHoCTB"

35 Cuna. SBnenue tarorenus. Cuia
TSDKECTH

36 N3o0paxenue cui. Pemenue 3amad mo
teme "OnpeaeneHue CUilbl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

ec Tena. U3mepenue cui. Jlunamomer

38 B nu
VYpok-uccnenosanue "Habmonenue

39 U3MEHEHHUS CKOPOCTH MpHU
B3aUMOJEICTBUU TEN"

40 Pemenue 3amau mo teme "Cuiia
ynpyroctu. Bec tena"

JlaGopatopHnas padota "OnbITHI,

41 JEMOHCTPUPYIOLTUE 3aBUCUMOCTh
pacTspkeHus (aeopmaiiu) NpyKUHbI OT
MIPUIIOKEHHOMN CHIIBI"

42 Cuna tpenus

43 Crnoxenue cuil. PaBHoselicTBy01As
cuina

44 Pemenue 3ampau no reme "CroxeHue cuil.

PaBHopelicTByrOmas cuia"




45

Pemrenue 3agad mo reme
"Bzaumoneiictsue tein. CUiIbl B
MmexaHuke"

46

Pemenue 3anau no reme "Cuia TpeHus".
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TPEHHS OT IIOIIAIU COTPUKOCHOBEHUS"

47

Jlaboparopras padota "ONBITEHI,
JIEMOHCTPHPYIOIINE 3aBUCHMOCTH CHITBI
TPEHUS CKOJILKCHHSI OT CHJIBI JTABJICHUS U
XapakTepa CONPUKACAIOIINXCS
MoBepxHOCTEH"

48

49

50

Pemenne 3amad mo Teme
"B3anmonencreue tei. CHiisl B
MexaHuke"

KonrtponbHas padorta 3 o Teme
"B3zanmonenicTBue Tea"

JlaBiieHne TBEPABIX TeEI

51

52

Ypok-skcriepuMenT "CriocoObl
ompe/ieseHus JaBjIeHus TBepaAoro tena'

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JABJIEHUS ra3a OT TeMIeparypsb”

53

JlaBneHue )XUIKOCTEH U ra30B. 3aKOH
ITackans

54

55

[THeBMaTH4ECKHE YCTPOUCTBA

3aBUCUMOCTbH JIaBJICHUS )KUJKOCTU OT
TITyOUHBI

56

I'mapocraTnyeckuii mapagokc




VYpok-nipoekt "U3yuenue

>7 COOOMIAOITUXCS COCYA0B"

58 VYpoxk-konpepenuus "['uapaBianueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BHICOKUX /IaBJICHUI B
COBPEMEHHBIX TEXHOJIOTUSAX

60 Pemenue 3agau mo treme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMi U IPUIHHBL €
CYIIECTBOBAHUS

62 VYpok-uccnenosanue "lIposiBienue
neicTBUs aTMochepHoro AaBiacHUs"

63 N3mepenune aTMOCHEpHOTO JaBJICHUS.
OnsiT Toppuuennu
3aBHUCUMOCTH aTMOC(HEPHOTO JAaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr
JUTSI ©3MEPEHUs aTMOC(HEPHOTO
naBiieHusi. bapomerp.

65 KonrtponbHas padora 4"JlaBienue"

66 BrrtankuBaromias cuna. 3akoH Apxumena

67 Pemrenue 3apau no reme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "JKcrepuMeHTaIbHOE OOHApYKEHHE

JIENCTBUS )KUJKOCTHU U Ta3a Ha
MOTrpy>KEHHOE B HUX TeJ0"




Jlaboparopuas pabota "Onpenencaue

69 BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH
Ha TeJIO, MOTPYKEHHOE B )KUIKOCTh"

70 IInaBanue ten
JIaGoparopnas padora "UccienoBanue

paTop p

71 3aBHCHUMOCTH BecCa Teja B BOJE OT
o0beMa Morpy>KEHHOM B KUJIKOCTh YaCTH
Teaa"

12 BoznyxomnaBanue. [1naBanue cynoB
Pemenue 3ama4 no treme "3akoH

73 Apxumena. YcioBus miasadus ten"

p

Pemenwne 3agau o teme "JlelicTBue

74 KHUJIKOCTHU U raza Ha MOrPY>KEHHOE B HUX
Teao"
Ypok-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOJKU U OIpe/ieJICHHe
Ipy30n0bEMHOCTH"

76 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO
teme "Cuiia Apxumena"

77 KonTponsnas padora 5 o teme "Cuiia
Apxumena"

78 IIpocTeie MexaHU3MBI

79 MowmenT cuinsl. [IpaBuino MOMEHTOB
JlaGopatopHnas pabora "HU3yuenue

80 MpaBmWJIa pblyara JAjsi OJBUKHOTO U
HEMOABM)KHOTO OJIOKOB"

81 "30510TO€ MPaBUIIO" MEXAHUKHU

p




VYpoxk-tipoekt "lIpoexTupoBanue

82 ITOJIMCITACTOB C 3aJaHHBIMH
napametrpamu"
VYpox-koupepenuus "[IpocTsie

83 MEXaHHU3MBI B OBITY, TEXHHKE, JKUBBIX
opranuszmax"

84 Koaddumnuent nonesnoro necTpust
MIPOCTBIX MEXaHU3MOB
Jlaboparopnas pabota "Onpenenenue

85 KII/] mogBMKHOTO M HEITOABHIKHOTO
0J10KOB"

86 KonTponbnas padora 6 " [Ipocteie
MEXaHHU3MBbI"

87 Mexannueckast pabora

88 MoIHOCTb

89 Pemenwue 3ama4 Ha onpesesieHne paboThl
1 MOIITHOCTH

90 PaboTa cuitbl TSXKECTH U CUIIBI TPEHUS
Pemenue 3agau mo teme "Pabota cuisl
TSYKECTH U CUJIbI TpeHus"

91 /Bcepoccuiickas mpoBepodyHas paboTa
MIPY MIPOBEICHUH C UCIIOJIb30BAHUEM
KOMITBIOTEpa
Ypoxk-uccienopanue "Pacuér MOIIHOCTH,

92 pa3BUBaeMoOM IpU MOABEME 110
nectHuIe"

93 Mexannueckas sHeprus. Kunernueckast

" NIOTCHIHAJIbHAasA SHEPTUA




94

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUn

95

96

97

98

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
teme "Pabota u MomHOCTh. DHEeprus"

KontponbHas padota 7 o reme "Pabora

1 MOIITHOCTB. DHeprus" /Beepoccuiickas

IpoBepoYHasi paboTa mpu MPOBEICHUU Ha

OyMaXHOM HOCHTEJIC

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAJIBLHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJI0OCKOCTH"

PaGora c Tekctamu o reme "CtpoeHue
BenlecTna"

99

Pabota ¢ Texcramu o Teme "CHiibl B
npupone”

100

101

Pabota c Texctamu o reme "JlaBienue
TBEPJBIX T, )KUJIKOCTEH U Tra3oB"

Pabota ¢ Tekcramu no Teme "DHeprus"

102

Pa6ora c rekcramu o reme "lIpocteie
MEXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I1O0
I[MPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA
o @usuka. 7 kiacc. YriyosieHHbIN ypoBeHb. B 2-x yacTsax B.B.benara

JO.A. [TaneobparueB , H.M.Boponmoa Mockpa «IIpocBemienue »

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

http://zor.class-fizika.ru/shiv.html


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%91%D0%B5%D0%BB%D0%B0%D0%B3%D0%B0%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D1%8F%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%91%D0%B5%D0%BB%D0%B0%D0%B3%D0%B0%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D1%8F%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9F%D0%B0%D0%BD%D0%B5%D0%B1%D1%80%D0%B0%D1%82%D1%86%D0%B5%D0%B2%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%D0%B0%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%8F%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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