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CopneprkaHue mporpamMMbl HallpaBjIeHO HAa (OPMUPOBAHME €CTECTBEHHOHAYYHON IPaMOTHOCTH y4allluXcs M OpraHM3alldi0 U3ydeHUs (U3MKU Ha
JeITebHOCTHON OCHOBE. B Hell yuyMTHIBAIOTCS BOBMOXKHOCTH npenMeTa B peanusanuu tpedoBanuit ®I'OC OOO K miaHHUpPyEeMbIM JIUYHOCTHBIM U
METaIpeIMETHBIM pe3yJbTaTaM 00yUYeHHMs], @ TAK)KE MEKIPEAMETHBIE CBSA3U €CTECTBEHHOHAYUYHBIX YUE€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHMUs.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»

Kypc ¢pusuku — cucremoo0Opa3yronuil Ui eCTeCTBEeHHOHAYYHbIX Y4eOHBIX IPEIMETOB, TOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB
U SABJICHHI, N3y9aeMbIX XUMHUEH, OHooTrneii, actpoHoMuel u pu3ndeckoit reorpadueit. u3nuka — 3T0 IPeaMET, KOTOPBIN HE TOIBKO BHOCUT OCHOBHOU
BKJI4/l B €CTECTBEHHOHAYUHYIO0 KapTUHY MHUpa, HO U IPEJoCcTaBisseT Haubosee sscHble 00pa3iibl IPUMEHEHNs HayYHOI0 METO/1a MO3HaHUs, T.€. crocoda
MOJTyYEeHHUS TOCTOBEPHBIX 3HAaHUH 0 Mupe. HakoHer, pusnka — 3T0 mpeaMeT, KOTOPBIA HapsiLy ¢ IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEAMETAaMH JI0JKCH
JaTh MIKOJIbHUKAM IPECTaBICHNE 00 YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEIOBAHUS U PAIOCTH CAMOCTOSTENILHOTO OTKPBITUSL HOBOT'O 3HAHUS.

OnHa U3 TIaBHBIX 33/1a4 (pU3M9IecKoro 00pa3oBaHMs B CTPYKTYpe 00IIero 00pa30BaHus COCTOUT B (JOPMUPOBAHUH €CTECTBCHHOHAYYHON I'PAMOTHOCTH
U MHTEpeca K HayKe y OCHOBHON Macchl 00y4aroIuXcsi, KOTOpbIe B JajbHENIIeM Oy1yT 3aHAThI B CAMBIX pa3HO 00pa3HbIX cdepax AesrenbHocTH. Ho He
MEHee BaKHOM 3ajjauell sIBJsIeTCS BBISBICHHE M TOJATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIOJEH JUIsi NMPOAODKEHHS OOpa3oBaHMs M JalIbHEHIIeH
po¢eCCHOHATLHOMN JIeSTETbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIIeIOBAaHUN U CO3/ITaHMM HOBBIX TeXHOJIOTUH. COrjacHO MPUHATOMY B MEXAyHa-
POJHOM cOO0LIECTBE OnpeeneHnto, «EcTecTBeHHOHayYHas TPAMOTHOCTb — 3TO CIIOCOOHOCTh 4€JI0BEKa 3aHMMaTh aKTUBHYIO IPAXKIAAHCKYIO MO3ULHIO
10 OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMM, U €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH UIESIMHU.
Hay4yHO rpaMOTHBIA 4elOBEK CTPEMHUTCS y4acTBOBaTb B apryMEHTHPOBAHHOM OOCYKAECHHUHU IMPOOJieM, OTHOCALIMXCS K €CTECTBEHHbIM HayKaM W
TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CIAEAYIOUINX KOMIETEHTHOCTEH:

HAay4YHO O00BACHATH SIBJICHUA,
OLICHUBATHb U IOHUMATh 0COOEHHOCTHU HAay4YHOTr'0 UCCJICAOBAHUA,
HHTEPHNPETUPOBATE JAHHBIC U UCITIOJb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA ITOJTYUCHUA BHIBOJIOB.

N3ydenue ¢pu3nku cnocoOHO BHECTH pellaloNIuii BKIaa B GOpMHpPOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00yYaroIMXCsl.

HEJIM U3YYEHUS YYEBHOI'O IPEJAMETA «®U3UKA»

[{enu n3ydyenust pU3uKy Ha YpOBHE OCHOBHOTO 00111eT0 00pazoBaHus onpesenenbl B KoHuenuuu npenoaaBanus yueOHOro npeaMera



«Du3uka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit ®Penepanmu, peaau3ylOUIMX OCHOBHBIE 00I1€00pa3oBaTebHbIE IMPOTPaMMBI,
yTBepka¢HHOU permeHrnemM Komternn MunucrepcTBa nmpocserienust Poccuiickoit denepanuu, mpotokoi ot 3 aexadps 2019 r. Ne [1K-4BH.
Henu nzyuenust puszuku:

NpPHOOpPETEHUE HHTEPECA U CTPEMIICHHS 00yJarOINXCs K HAYYHOMY U3YUCHHIO MPUPOIBI, PA3BUTHE MX WHTEIUIEKTYaTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE MIPEICTABICHUI O HAYYHOM METOJC IMO3HAHUS U (POPMUPOBAHHE UCCIICIOBATEILCKOTO OTHONICHHUS K OKPYXAIOIINM SIBJICHUSIM;
(dbopMUpPOBaHHE HAYYHOTO MUPOBO33PECHHS KaK Pe3y/IbTaTa U3yYCHHsI OCHOB CTPOCHHUS MaTepUU U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
(dbopMUpOBaHUE IPEICTABICHUN O POJIM (DPU3UKH JUTSI PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cepax Oyaymiel npodecCHOHATLHON ACSTEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, IOJrOTOBKA K JajbHEHUIIIEMY
00y4Y€HHIO B 3TOM HaIlpaBJICHUU.

I[OCTI/I)KGHI/IC 9THX ueneﬁ Ha YPOBHC OCHOBHOT'O 06H_[CFO O6paBOBaHI/I${ obOecrieunBaeTcs pelICHUEM CIICAYIOIIHNX 3a1a4:

npruoOpeTeHne 3HaHUui O IUCKPETHOM CTPOSHUH BEILECTBA, O MEXAHUYECKUX, TEIUIOBBIX, IEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npruoOpeTeHne YMEHUH OMUCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHUS C UCIIOJIB30BAHUEM TTOTYUYEHHBIX 3HAHUH;

OCBOCHME METO/I0B PEIICHUS IPOCTEHIINX PACUETHBIX 33124 ¢ UCTI0Ib30BAHUEM (PU3MUECKUX MOJIeNIEH, TBOPUECKUX U MTPAKTUKOOPUEHTHPOBAHHBIX
3az1ay;

pa3BUTHE YMEHUI HaOM0aTh IPUPOIHbIE SIBJICHHS U BBIOJHATH OMBITHI, JAOOpAaTOPHBIE pabOThI M HIKCIIEPUMEHTAIbHbIE UCCIIEA0BAHNUS C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX PHUOOPOB;

OCBOEHME PUEMOB paboThI ¢ HHPOpMaLUell pU3NUECKOro cofepKaHUs, BKI0Yas HHPOPMALIUIO O COBPEMEHHBIX JOCTHXEHUAX (PU3HUKH; aHAIN3 U
KPUTHUYECKOE OLIEHNBaHNE NH(POpMAIUH;

3HaKOMCTBO CO cepamu Mpo(hecCUOHATBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOM, 1 COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3HUECKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OO0 ¢usmka sBiseTcs 003aTENBHBIM NPEJMETOM Ha YPOBHE OCHOBHOTO 00IIero odOpa3oBanus. [laHHas mporpamma
npeaycMaTpuBaeT n3ydeHue pu3uku Ha 6a30BOM ypoBHE B 7 Kilacce B 00béMe 68 wacoB mo 2 yaca B HEHAETIO.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
®dusnka — Hayka o IPUPOJE, U3ydaeT (PU3NUECKUE SIBICHHS: MEXaHUYECKHE, TEIIIOBbIE, JICKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
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Ousnueckue BennuuHbl. 3mepenue puznyeckux BenununH. @usznyeckue npudopsl. [lorpemHocTs n3mepenuit. MexayHapoaHasi cucTeMa eInHUIL.

Kak ¢usuka u apyrue ectecTBeHHble HAyKM M3y4aloT NMPHUPONy. EcTecTBeHHOHayuHBIH METOJ| MO3HaHUS: HAOJIIOAEHHUE, TOCTAHOBKA HAY4YHOI'O
BOMPOCA, BBIIBKCHHE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsACHEeHHE HaOmonaemMoro spieHus. Omnucanue (U3NYECKUX SBICHUN C
ITOMOLIBIO MOJIEIIEH.

JdemoncTpanuu

1. MexaHn4eckue, TEII0BbIE, dJICKTPUUECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npruOOpsI ¥ MPOLEAYpa MPSAMBIX U3MEPEHHUN aHAJIOTOBBIM U TU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenne EHbI JEICHHUS IIKAIBl U3MEPUTEIBLHOTO Tpubdopa

2. U3mepenue paccTossHUi

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TeNa

4. OnpeneneHue pazmMepoB MAJIBbIX TeEIl

5. M3mepenue temMneparypsl IIPU IOMOIIM KUAKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPBI

6. [IpoBeneHue uccinegoBaHms O MPOBEPKE TMIIOTE3bI: JAbHOCTh MOJETA IapuKa, MYLIIEHHOT0 TOPU30HTAIBHO, TEM OoJibliIe, 4YeM OOJbIle BHICOTA
ITyCKa

Pa3znen 2. [lepBoHavaibHbIE CBEJIE€HUS 0 CTPOEHUU BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONBITHI, JTOKa3bIBAIOIIUE IUCKPETHOE CTpoeHHe BemiecTBa. ONBITHI, JT0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmxenue yactull Bemectsa. CBA3b CKOPOCTH JIBU)KEHUS YacTHUI] ¢ TemrepaTypoil. bpoyHoBckoe aBmkenue, nuddysusa. BzaumozaeiicTBue yacTuil
BELIECTBA: PUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tes. B3auMOCBsA3b MEXAy CBONMCTBAMU BEILECTB B
pa3HBIX arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHMM BOABI. B3anMOCBS3b MEXIy CBOIi-
CTBAaMHM BEIIECTB B pPa3HbIX arperatHbIX COCTOSHUSIX U HX AaTOMHOMOJEKYJSpPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX COCTOSIHHM
BO/ibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

JdemoHcTpauuu

HaGmonenne OpOyHOBCKOTO JBUKEHUS
Habmozaenue nupdysuu
Habmonenune siBieHuil, 00BACHSIOMNXCS TPUTSHKEHUEM WA OTTATKHBAHUEM YaCTHIT BEIIECTB

JlabopaTopHbie padoThl U ONBITHI

Ornenka [uaMeTpa aToMa METOJIOM PSIIOB (C HCIIOJIb30BaHUEM (hoTorpadumii)
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OMnBITHI MO HAOIIOEHUIO TETIOBOTO PACIIUPEHUS Ta30B
OnbIThI 10 OOHAPY)KEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS

Paznen 3. /IBu:xeHHe U B3aUMO/IeliCTBUH

Mexanuueckoe qBrxkeHHE. PaBHOMEpHOE U HepaBHOMEpPHOE JBUKeHUE. CKopocTh. CpenHss CKOPOCTh P HEPABHOMEPHOM JBMKEHUU. Pacuér mytu
U BpeMEHH JBIKeHUs. PaBHOMepHOe M HepaBHOMepHOe jaBHkeHHue. CkopocTh. CpeqHssi CKOPOCTh IPU HEPaBHOMEPHOM JIBHXKEHUHU. Pacuér mytu u
BPEMEHHU JIBUXKECHHUSI.

SIBnenue mHepuuu. 3aKoH MHepUuU. B3anMopeiicTBue Tesn Kak NPUYMHA U3MEHEHUsI CKOPOCTH JBMXKEHHs Teld. Macca Kak Mepa MHEpTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBsA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuita Kak XxapakTepucTuKa B3aumojiercTBrs Ten. Cuia ynpyroctu v 3akoH ['yka. MI3Mepenue cuibl ¢ HOMOUIBI0 TUHAMOMETpA. SIBJIEHUE TATOTEHUS
u cuia tspkectu. Cunna Tsbkectu Ha apyrux ruianetax (MC). Bec tenma. HeBecomocth. CrioeHue CHII, HalpaBlIE€HHBIX IO OJHOW TMPSIMOM.
PaBnogeiictBytomas cuin. Cuna TpeHus. TpeHue CKOIbKeHUs U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JBUKESHUS Teja

2. I3MepeHue CKOpoCTU MPSMOIUHEHHOTO ABUKCHUS

3. Habnronenue siBIeHUS HHEPLUH

4. HabnroieHre U3MEHEHUsI CKOPOCTH NPH B3aUMOJICHCTBUU Tell

5. CpaBHeHHE Macc MO B3aUMOJACICTBUIO Tel

6. Cno>xeHue cuJ1, HalpaBJICHHBIX 110 OAHOM MPSIMOI

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBWXKEHHUS (IIapuKa B AKUAKOCTHU, MOJENN AIEKTPUIECKOTO0 aBTOMOOWIIS U T. 1. )

2. OmpeneneHue cpeHeld CKOPOCTH CKOMBKEHHs OpyCcKa WM [IapHuKa M0 HAKJIOHHOM MITOCKOCTH

3. Omnpefenenne MIOTHOCTH TBEPIOTO Tela

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsLKeHUS (AeopMaIii) MPYKUHBI OT MPHIIOKEHHON CHUITBI

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIbKEHUS OT Beca Tejla M XapaKTepa CONPUKACAIOUINXCS TOBEPXHOCTEN

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JaBnenue. CriocoObl YMEHBIIEHHs] U yBelIHueHUsl AaBieHus. /laBneHue rasa. 3aBUCUMOCTh JaBlieHHS raza oT o0béma, Temreparypsl. [lepenaua
JaBJICHUS TBEPABIMU TEJIAMHU, KHUAKOCTAMU U razamu. 3akoH [lackans. [THeBMaTHdeckue MalvHbBI. 3aBUCUMOCTD JABJICHUS KUJIKOCTU OT TIyOHWHBI.
IMuapocraTnyeckuii mapagokc. CooOmraronuecs cocybl. [ uapapimmueckue MeXaHu3MBbl.

AtMocdepa 3emun u armocdepHoe AaBieHue. I[IpuumHBI cymiecTBoBaHHs BO3AYIIHONH o0onouku 3emnu. Omeir Toppuuermu. U3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIeHUsI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 n3mMepeHus: atMochepHOro AaBJIeHUS.

JelicTBHE )XKMIKOCTH U raza Ha MOrpyX€HHOE B HUX Telo. BriTankuBaromas (apxumeoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

JdemoHcTpauuu



. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATypbl
. Ilepenaya naBieHMs )KUIKOCTBIO U Fa30M
. Coobmmaromiuecst cocy bl
. 'mapaBnuueckuii mpece
. I[IposiBnenue neiictBus aTMOCHEPHOTO JaBICHUS
. 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOrPY>KEHHON YaCTH TeJa U INIOTHOCTU KUJKOCTH
. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIBI BECY BHITCCHEHHOM KUJIKOCTH
. YcioBue 11aBanys Tel: IIaBaHUE WK IOTPYKEHHE TN B 38 BACUMOCTH OT COOTHOIIEHUS INIOTHOCTEN Tea U KUAKOCTU
JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOjIe 0T 00bEMa IOrpyKEHHOM B KUAKOCTh YAaCTH Tella
2. OnpeneneHye BHITAIKMBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUAKOCTh
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CUJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MACCHI Teja
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKMBAIOMICH CHJIBI, ICHCTBYIOMIEH HA TEJO B KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUJIKOCTD
YacTHU TeJa U OT IVIOTHOCTHU XKHUJIKOCTH
5 KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJAKH U ONpEesIeHne €€ rpy30I01bEMHOCTU
Pa3zgea 5. Pa6ora u MOIHOCTB. JHEPIrus
Mexanunueckas padota. MoIHOCTb.
[TpocTbie MexaHU3MBI: pblYar, OJOK, HaKJIOHHAs IIOCKOCTh. IIpaBuio paBHoOBecus pbruara. [IprMeHeHHe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3omnotoe npasuno» mexanuku. KIIJ] mpoctsix MexanuzMoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.
Mexannueckass sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. lIpeBpamieHne ogHOro BuIa MEXAHMYECKOM PHEPrMM B JPYrod. 3aKkoH
COXPAHEHHUS SHEPTUU B MEXAHUKE.
JdemoncTpauuu
[Ipumepsl poCThIX MEXaHU3MOB
JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenne pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JABM)KEHUHU TeJa MO0 TOPU30HTAIBHOMN MOBEPXHOCTH
2. UccnenoBanue ycloBUM paBHOBECHUS pblyara
3. U3mepenne KIIJI HakJIIOHHOM MJIOCKOCTH
4. N3yueHue 3aKk0OHa COXpAaHEHHUS] MEXaHUYECKOW YHEPTUU

03O DN W~

ININTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

Nzyuenne Gusuku B 7 KiIacce HAMPABICHO HA JOCTHKEHHE 00yUYaIOIIMMUCS JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOT0 MpeameTa.



JIMYHOCTHBIE PE3YJIBTATBI

Hampuomuttecxoe 60CIIUTAHHE:

IPOSIBJIICHUE UHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PM3NYECKOI HAyKH;
[IEHHOCTHOE OTHOIIIEHHUE K JJOCTH)KEHUSIM POCCUICKHIX YUEHBIX (PU3HUKOB.

Fpa.m’()aucxoe u dyxoeuo-npaecmeennoe eocnumanue:
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKICHHUU OOIECTBEHHO-3HAYUMBIX U 3TUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM
JOCTIKEHUH (pr3uKw;
OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:
BOCIIPHSTHE 3CTETHUECKUX KauecTB (PU3NUYECKON HayKH: €€ TapMOHUYHOI'O TOCTPOEHHUsI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
Iennocmu nayunozo nosnanus:
OCO3HaHHE EHHOCTU (PU3NYECKON HayKu KaK MOIIIHOTO MHCTPYMEHTA [TO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH cocTaBIsAoIEeH
KYJIBTYPBI;
pa3BUTHE HAyYHOH JIF0003HATENIBHOCTH, HHTEPECca K UCCIIEJ0BATENbCKOM 1A TEIbHOCTH.
Dopmuposanue Kyapbmypsl 300p06bs U IMOUUOHATILHOZ0 0J1A2ONOTYUUA:
0CO3HaHME [IEHHOCTH 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHpPE, BaXXHOCTH MPaBHJI 0€30MacHOr0 MOBEACHUS HA
TPaHCIOPTE, Ha JIOPOTax, C JMEKTPUUECKUM U TEIUIOBBIM 000OPYJOBAaHUEM B JOMAIIHUX YCIOBHSAX;
c(hOpMHPOBAHHOCTH HaBbIKA PEQIIEKCHH, TPU3HAHNE CBOETO IIpaBa Ha OMKOKY M TaKOr'o JKe MpaBa y APYroro 4yeaoBeka.
Tpyooesoe socnumanue:
AaKTUBHOE Y4acTHE B PELLICHUU MPAKTUUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbL, TOPOJa, Kpasi) TEXHOJIOTHYECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,

TpeOyIOIMX B TOM YHCIIe U GU3NYECKUX 3HAHUI;
UHTEpEC K MPAKTUYECKOMY M3Y4YCHHIO NpOoQeccuil, CBA3aHHBIX C (PUZNUKOM.



IKonozuueckoe socnumanue:

e OpHUEHTalUs Ha IPUMEHEHHE (PU3NYECKUX 3HAHUH Ul peleHUs 3aau B 00JIaCTH OKPY’KaIOLIEeH Cpeibl, IJIAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX ITOCJIEICTBUM I OKPYKAIOILEH Cpebl;
e OCO3HaHHME TIJI00AJIBHOIO XapakKTepa HKOJOTMYECKUX IPOOJIEeM U IMyTeH UX pereHHs.

Aoanmayus o0yuaOuezoca K U3MeHAIOUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

e NOTPeOHOCTH BO B3aUMOJICHICTBUY IIPU BBIIIOJHEHUN UCCIIEI0BAaHUN U IPOEKTOB (PU3MUECKON HAPaBIEHHOCTH, OTKPHITOCTh OINBITY U 3HAHUSM
APYTHX,

e TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUYECKYIO NEATEIBHOCTD;

e TOTPeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (POPMYITUPOBATH UCH, TOHSATHS, TUIOTE3bI O (PU3NYECKUX OOBEKTAaX W SIBICHHSIX;

e 0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3UKY;

e IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBHIX (PU3NYECKHUX 3HAHUM;

e CTpEMJIEHHE aHAIM3UPOBATH U BBIABIIATH B3aUMOCBSA3H IIPUPO/IbI, OOILECTBA U IKOHOMMKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (U 3UUECKUX 3HAHUI;

e  OLIEHKA CBOMX JACHCTBUI C YUETOM BIMSHUS Ha OKPYXKAIOLIYIO CPENY, BO3MOYKHBIX TJI00aIbHBIX MTOCIIEICTBHUI.

METAHNPEIMETHBIE PE3YJIBTATBI

YHI/IBepcaJ'IBHBIC TO3HaBaTeIbHbIE ACHCTBUS

Bba3zoevie nocuueckue oeticmeus:

e BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBIICHUN);

e yCTaHABJIMBATh CYIECTBEHHBIH MPU3HAK KJIACCHU(PUKALIUU, OCHOBAHUSA /7151 0000IIEHNS U CPaBHEHHUS;

e  BBIABIATH 3aKOHOMEPHOCTH U POTHUBOPEUMSI B pacCMaTpUBaeMbIX (DaKTax, TaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3NYE CKUM SIBICHUSIM;

e  BBUIBJISATH IPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MPU U3YUEHUU (PU3UUYECKUX SIBICHUH U MPOLIECCOB; JeNaTh BHIBO/bI C UCIOIb30BAHUEM JIETYKTUBHBIX U
MHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIIBUTAaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIUUNH;

e  CaMOCTOSTENIbHO BBIOMPATh CIOCcO0 perieHus: yueOHol pu3ndeckoi 3a1aun (CpaBHEHHE HECKOIBKUX BapUAaHTOB PELICHHUs, BBl OOp Haubosee
MOJXOJSIIET0 ¢ YUETOM CaMOCTOSITEIHHO BbIIEJICHHBIX KPUTEPHUEB).

Bazoevle uccneooeamensckue oelicmeusn:

e HCIOJIE30BAaTh BOIIPOCHI KaK I/ICCHe}IOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHU A,



IPOBOJUTH [0 CAMOCTOATEIBHO COCTABJICHHOMY IIaHY OIBIT, HECTIOXKHBIN (PHU3NUECKUI SKCIIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHnEe (PU3NIECKOTO
SBJICHUS;

OLIEHUBATh HA MPUMEHUMOCTH M IOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYCHHYIO B X0JI€ HCCIIEOBAHUS HITH SKCIIEPUMEHTA;

CaMOCTOSTENbHO (hOPMYIUPOBaTh 000OIIEHNS M BBIBOJIBI IO PE3y/IbTaTaM NMPOBEAEHHOTO HAOIIOJCHUS, OIIbITA, UCCIIEIOBAHUS;
IPOTHO3UPOBATH BO3MOXKHOE JabHEHIIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a TAKXKE BBIABUIATh MPEANONOKEHHS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

NPUMEHSTH Pa3InYHBIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOMCKE U 0TOOpe MHPOPMALIMHU HITH TAHHBIX C YIETOM MPEI0KESHHON yueOHO
busndeckoit 3a1aun;

aHAJIM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMAIHIO pa3IMYHBIX BUJIOB U (POPM MPEICTABICHHSI,

CaMOCTOATECIIBHO BI)I6I/IpaTI) ONTUMAJIbLHYIO (1)OpMy MpEaACTaBJIICHUA I/IH(l)OpMaIII/II/I 1 WJUIIOCTPUPOBATH PCIIACMBIC 3a/la4X HC CJIIOKHBIMH CXEMaMH,
JrarpaMMamMu, HHOU TpaguKol U UX KOMOMHALIUSMH.

yHI/IBepcaHBHBIC KOMMYHUKATHBHBIC ,Z[GI>'ICTBH5{
Obwenue:

B X0J1€ 00CYXIeHHUsI yueOHOTO MaTepHuaia, pe3yabTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB 3a1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlEJIEHHbIE Ha pPEIIeHHE 33aJa4d U ToJiepKaHue 01arokenareaIbHOCTH OOIeHMS;

COIIOCTABJIATH CBOHM CYXXJACHUA C CYXKICHUAMU JPYTIUX YUaCTHUKOB JUaliora, 06H21py>KI/IBaTI> pasiinuue u CXoaCTBO HO3I/IHI/II\/JI;—BI)Ipa)KaTI> CBOIO
TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;—IyOJINYHO MPEICTABIATh PE3YbTaThl BHITOJIHEHHOTO (PU3UUYECKOTO OMbITA (IKCTIEPUMEHTA,
WCCJIEIOBAHMUS, TIPOEKTA).

Coemecmuas 0eamenbHOCHb (COMPYOHUYECE0):

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHANBUIYATbHON pabOThI MPU PELICHUH KOHKPETHOU (pr3nueckoi mpobaeMsl;
NPUHUMATD eI COBMECTHOM EATETbHOCTH, OPIraHU30BBIBATh IEHCTBUS MO €€ JOCTHXKEHUIO: pacIpeaessaTh PO, 00CYX1aTh MPOLECCHl U
pe3yNbTaThl COBMECTHOU paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITOJIHATH CBOIO YaCTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3ysbTaTa o CBOEMY HAIPABICHUIO U KOOPIUHHUPYS CBOU €W CTBUS C JPYTUMHU
YiIeHaMU KOMaH Ibl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPUSAM, CAMOCTOSITEILHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



YHUBEpPCAIBHBIE PETYIATUBHBIC 1EHCTBUS

Camoopzauuwuuﬂ:

BBISIBJIATH POOJIEMBI B )KM3HEHHBIX U YU4EOHBIX CUTYaLUAX, TPEOYIOLINX AJIs pelleHus] PU3NUeCKUX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MTOAXO0/1aX MPUHATUS pelIeHUN (MHAUBUAYAIbHOE, IPUHATUE PELICHUS] B TPYIIIIE, IPUHATHE PELIEHUN IPyNIoN);
CaMOCTOSITEJILHO COCTAaBJIATh AJIFOPUTM PELICHUs PU3NUECKOM 3a/1aun WIN IJIaHA UCCIIEA0BaHMS ¢ YUYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTUPOBATH IIPEUIaracMble BApUAHThl PELICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxoumpons (pegpnexcus):

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh Ij1aH €€ U3MECHECHMUS,

OOBSICHATH PUYHUHBI JJOCTIKEHUS (HETOCTHIKCHHUS) PE3YIbTaTOB JICATEIILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJI BHIIIOJHEHHS (PU3NYECKOT0 CCIEIOBAHUS WM MIPOEKTA) HA OCHOBE HOBBIX
0OCTOSITENILCTB, U3MEHUBIINXCS CUTYAIIHi, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSIM.

Imoyuonanvulii unmennexkm:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eloBeKa B X0JI€ CIIopa WK AUC KYCCUU Ha HayYHYIO TEMY, TOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JAPYToro.
Ilpunamue ceda u opyzux:

IpHU3HaBaTh CBOE MIPABO Ha OLIMOKY MPH pelieHnr (U3NUECKUX 337a4 WIN B YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3yabTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0YHAIOIUXCSl YMEHUH:

UCIIONIb30BATh OHATHUS: (PU3HUECKHUE U XUMUYECKUE SIBIICHUS;, HAOIOICHNE, SKCTIEPUMEHT, MOJEIb, TUIIOTe3a; €AUHUIBI (PH3U YECKUX BETUYHH;
aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSA BellecTBa (TBEPAOE, )KUIKOE, ra3000pa3HOE); MEXAHUYECKOE BMKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHOE ), TPACKTOPHS, PaBHOACHCTBYIOIIAs cui, edopmarus (yrnpyras, IiIacTUIecKas ), HeBECOMOCTh, COOOIIAOIINECS COCY/IBI,
pa3nuuath sBieHus (quddy3us; TEIIOBOE IBUKEHIE YaCTHII BEIIECTBA; PAaBHOMEPHOE ABM)KECHUE; HEPABHOMEPHOE JIBIKCHUE; HHEPIINS,
B3aUMO/ICHCTBHE Tell; paBHOBECHE TBEP/BIX TEJl C 3aKPEIUIEHHON OCBhIO BPAIICHUS; TIepeada JaBICHUS TBEPABIMH TE JIAMH, KHUIKOCTSIMUA U



ra3amu; aTMoc(epHoe JaBJCHHE; IUIaBaHHE Tell; MPEBPAIICHUS MEXaHWYECKOW SHEPrHH) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3NYECKHUX SBICHHI B OKPYXKAIOIIEM MHPE, B TOM YKCIIe (PU3UYECKHE SBJICHUS B IPUPOE: TPUMEPHI
JIBYDKEHUS C PA3JINYHBIMU CKOPOCTSAMU B KUBOM U HEKUBOW NIPUPOAE; NEHCTBUE CUIIbI TPEHUSI B IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOrO
JIaBJICHUS HA )KUBOI OpraHu3M; IJIaBaHKUE PbIO; PbIUaru B TeJE YEIOBEKa; MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3371a4y B YU€OHYIO, BHIACTATD
CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3MUECKUX SBJICHUH;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NUYECKHE SBICHUSA, UCTIONB3YS (PU3NUECKUE BETUUNHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS,
IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUJIa TPEHUs, JaBiieHue (TBEPAOro Tema, KHUJIKOCTH, rasa),
BBITJIKMBAOINAS CHJIA, MEXaHUYeCKasi pad0Ta, MOIIHOCTb, IJIEUO CHIIBI, MOMEHT CHJIBI, KOO((UIIUEHT MOJIE3HOTO IEHCTBHS MEXaHU3MOB,
KHHEeTHYeCKasi U NOTEHIMAIbHAsl SHEPIUs); IPU ONMCAHUY NIPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI HCIOIb3YEMBIX BEJIMUMH, X 0003HAYEHUS U
eIMHUIB PU3NIECKUX BEITMYNH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3MYECKYIO BEIMYHHY C APYTUMH BEIHUYUHAMHU, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHUS U MPOLIECCHI, HCIIONIB3YS MPaBHIIa CIOKEHHS CHIT (BIOJIb OJTHOW MPSMOIA), 3aKoH ['yKa, 3aKOH
[Tackans, 3aKkoH Apxumena, IpaBUIO paBHOBECHs pblyara (6J10Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUUECKOW SHEPIUu; pu
ITOM JIaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U 3aMTMCBHIBATh €T0 MAaTEMaTHUECKOE BBIPAKCHNUE;

OO0BACHATH (U3NYECKUE SIBJIICHUS, IPOLECChl M CBOMCTBA Tel, B TOM YUCIIE U B KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH 00BSICHEHNE U3 |—2 JOrM4ecKHX II1aroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;—pelllaTh pacuéTHbIC 3a/1auu B 1—2 NeicTBUSA, UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE
¢u3nuecKkue BEIMYUHBL: HA OCHOBE aHAJIM3a yCIOBUS 3aauy 3alliChIBaTh KPAaTKOE YCIOBHE, IOJCTABIATh GU3NUYECKUE BEIIUYUHBI B QOPMYIIBI U
IPOBOJUTH PacUEThl, HAXOAUTh CIPABOYHBIE JaHHBIE, HEOOXOAUMBIE JJIs PEIIeHNUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOJIy4eHHON (PU3NUECKOM
BEJINYMHBI,

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEIINUTh NP MOMOIIN (PU3NYECKUX METOJIOB; B OMIMCAHUH UCCIIEAOBAHUS BBIACIATH IPOBEPSEMOe
IpEeoNIoKeHNE (TUIIOTE3Y), pa3IudaTh U UHTEPIIPETUPOBATH MOTYYEHHBIN pe3ysbTaT, HaXOJAUTh OIIMOKHU B XOJ€ OIBITA, JIeJaTh BHIBOBI 110 €r0
pe3yibTaTaM;—IIpPOBOAMUTH OIBITHI 10 HAOMIOJCHUIO (PU3NYECKUX SBICHUHN WM (PU3NYECKUX CBOMCTB Tel: (hOPMYIHPOBATH IPOBEPSEMBIE TIPE]
MOJIO’KEHHUS, COOMPATh YCTAaHOBKY U3 MPEI0KEHHOT0 000pYyA0BaHNs, 3allMChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOAbI;

BBITOJIHATH NMPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tella, 00b&Ma, CHIIbI U TEMIIEPATYPhl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX
npuOOpPOB; 3alMCHIBATh MOKa3aHUsI TPUOOPOB € YUETOM 3aJaHHOW aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OHON (PU3MUECKON BETHMUUHBI OT IPYTOi ¢ UCIOIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU MYTH
PaBHOMEPHO JIBHKYILETOCs Tejla OT BPEMEHH JIBKEHUS TeJla; CHIIbI TPEHUS CKOJIbKEHHS OT Beca Teja, KauecTBa 00paboTKK MOBEpXHOCTEN Tell U
HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIOLIAAN COIPUKOCHOBEHUS TEJ; CUIIBI YIPYTOCTH OT YJIMHEHHS MPYKUHBI; BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOrpyXEHHON YacTH Tesla U OT IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH TeJia, OT IIyOHHbI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBHIMA
IUTaBaHUs TeJ, YCIOBUN paBHOBECHUS pbluara 1 OJOKOB); yUaCTBOBAThH B INITAHUPOBAHUHU YU€OHOIO MCCIIEIOBAHNUS, COOMPATh YCTAHOBKY U BBIITOJIHSATD



U3MEpEeHUs, CIeys MPeI0KEHHOMY IJIaHy, (PUKCUPOBATh PE3yIbTATHI MOJYYCHHOH 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHH B BUE MPEUIOKEHHBIX
TaOJIMI U TpaQUKOB, AETATh BBIBOABI 110 pe3yJIbTaTaM HCCIeI0BaHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BETHMUUH (TUIOTHOCTH BEIIECTBA KUIKOCTH M TBEPJIOTO TEJIA; CHJIAa TPEHUS CKOJIbKCHHUS; JaBIICHHUE
BO3/1yXa; BBITAJIKMBAIOIIAs CUJIA, IEHCTBYIOIAs HA OTPYKEHHOE B )KUAKOCTh TEJI0; KO3(PPULNEHT M0JIE3HOr0 JeHCTBUS MPOCTHIX MEXaHU3MOB),
cleAys MPeANIOKEHHON MHCTPYKIMH: IIPH BBITIOJIHEHUH U3MEPEHU COOUPaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE HCKOMON
BEJIMYMHBI;

co0JIr01aTh MpaBHiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1ab0opaTOpHBIM 000pYI0BaHHEM;

yKa3bIBaTh IPUHIMIIBI I€HCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOLIAIOIIUECS CO CYAbIL, OapoMeTp,
pBIYar, MoABWXHBIN M HEMOABIKHBINA OJIOK, HAKJIOHHAS IIOCKOCTB;

XapaKTepru30BaTh MPUHLUIIBI AEUCTBUS HW3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OOPON Ha UX OMMCAHUS (B TOM YUCIIE: MOIIUITHUKHY,
YCTPOMCTBO BOJIOIPOBO/IA, THIPABINYECKUIN IIPECC, MAaHOMETP, BEICOTOMED, IOPIIHEBOM HACOC, ApEOMETP), UCIIONIb3Yys 3HAHUS O CBOWCTBAX
(bu3nUecKux sBJICHUH U HEOOXOqUMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH TIPUMEPHI / HAXOIUTHh HH(POPMALIHIO O TPUMEPAX MPAKTHUECKOTO UCTIOIH30BaHUS (PH3NUECKUX 3HAHUI B MMOBCE]] HEBHOM JKU3HU JIJIS
oOecrieyeHus 6€30MaCHOCTH MTPHU 0OpAIEHUH ¢ TPHOOPAMH U TEXHUUECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/10pPOBbs U COOIIOIEHUS] HOPM
HKOJIOTMYECKOTO IMOBEJCHUS B OKPY’KaIOLLEH Cpee;

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(POpMaLuK B ceTU VIHTEpHET B COOTBETCTBUM € 33JJaHHBIM [TOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUH U TyTEM CPaBHEHUSI Pa3IMYHBIX WMCTOYHHUKOB BBIICISATH HH(POPMAINIO, KOTOPAs SABISETCS MPOTHBOPEYHBOMN HITH MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIB30BAaTh TPH BBHITIOTHEHUH YY€OHBIX 33JaHUH HAYYHO-TIONYJSIPHYIO JTUTEPATypy (PU3HUECKOTO COJepKaHuUs, CIIPABOYHBIE MaTepHAIIBI,
pecypcsl cetu IHTepHeT; BiaieTh NpUEMaMu KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HH(OPMAIIMK U3 OJJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
c03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 MCTOYHUKOB MHPOPMAUN (PU3NYECKOTO COAEPKAHUS, B TOM
yrcie myOIuyHo AenaTh KpaTKue COOOLIECHHs O pe3yabTaTax MPOeKTOB UM YUeOHBIX UCCIeI0BaHUN; IPU 3TOM IPaMOTHO UCIOJIb30BATh
W3yYEHHBIN MOHATUHHBIN anmapart Kypca (pU3UKH, COMPOBOXKIATh BRICTYIICHHE MTPE3CHTAINCH;

IIPY BBIIOJIHEHUH y4eOHBIX MPOEKTOB U UCCIIEOBAHUM pacipeiesaTh 0053aHHOCTH B IPYIINE B COOTBETCTBHH C IOCTaBIEHHBIMH 33/1a4aMH, CIEIUTh
3a BBIMTOJIHEHUEM TUTaHA IEHCTBHIA, aIEKBaTHO OIICHWBATh COOCTBEHHBIH BKJIA]] B ICSITEIILHOCTD TPYIIIEI; BRICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBas MHEHHE OKPYKAIOIINX.

TEMATHYECKOE INTAHUPOBAHHUE

Ne | HaumeHoBaHue KounyecTBOo 4yacoB Hara Buabl gesiTeJibHOCTH Buabl, ¢opmbl | DaeKTpOHHbIE
n/m | pa3iejoB M TeM U3YYEeHUS KOHTPOJISA (undpossbie)
NporpaMMBI BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE 00pa3zoBaTelbHbIE
padoThI padoThI pecypenl




Pa3nen 1. dusuka u eé posb B No3HAHMM OKpYKaKOIIEro MUpa

1.1. | Pusuka — Haykao |_2| il I_OI 02.09.2022 | iPacrio3naBanue u knaccudukanys | {Ycerusiii ompoc; | Mudoypok, PIIL
npupoAs (u3nIeCKUX SIBJICHUM:
MEXaHUYECKHUX, TETUIOBBIX,
DJIEKTPHUUECKUX, MArHUTHBIX H
CBETOBBIX;
1.2. | Pusuyeckue '_2' i' I_ll 10.09.2022! | Onpeneneane ueHsl  aenennms | {Ycrubii onpoc; | Mudoypok, PIILI
RO IIKAJIbI U3MEPUTEIIHOTO
nputopa;
1.3 | EcrecrBenHo- '2| “ IOI 117.09.2022 | BeiiBrsKeHme runores, | 'Ycruslit onpoc; | Mudoypok, PIILL
HAy4YHBbIX ME€TOJ, - o -
N — 00BSICHAIOIUX MPOCTHIE SIBJICHMUS,
Hanpumep:— OYEMY.
OCTaHABIIMBACTCS JABIDKYIIEECS IO
TOPU30HTAIILHOM  ITOBEPXHOCTH
TEJIO;— TOYeMy B  JKapKyIo
IIOroJy B CBETIOH  ONEKIE
MpOXJIAJHEH, YeM B TEMHOM;

Hroro no pazgeny 6

Paznien 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUHU BelleCTBa

2.1. | Crpoenue BemecTBa !_]__!

i 23.09.2022! | Onpenencare pasMepoB Malbixi | 1Y cTHBIH onpoc; | "Hudoypox" POILL

rA=1




2.2, | Asmkenue u 2 |0 (0 27.09.2022! | HaObmonenne u  oObsacHeHue | (Ycerupii onpoc; | "Hudoypok" POILL
B3aUMOJenucCcTBue - o -
i — OpOYHOBCKOTO JIBU)KCHUS M SIBIIC-
HUSI i dy3uu;
ro r- ro ) 1 1 ) 1
2.3. | ArperaTHble 2 | 0; 04.10.2022 | {YcraHOBIICHHE B3auMocBs3M; | KontponbHast | "MHdoypok" POIL
COCTOAHMA BelecrBa o - - I
MEX1y OCOOCHHOCTSIMU arperar-|ipa0oTa;;
HBIX  COCTOSIHU  BOJBI W
CYIIECTBOBAaHUEM BOJTHBIX
oprann3zmoB (MC — Owuomnorusi,
reorpagus);
=
Hroro no paszneny o
Pa3zen 3. ABuxenue u BanumopeiicTeue Ten
3.1. | Mexanuyeckoe 3 [0 0: 118.10.2022 | HccnenoBanre  paBHOMepHOTO; | (Y cTHBINA ompoc; | {"Uuboypok" POIILL
ABHIKEHHE - o -
TIBIDKEHUSI W ONPEACTICHHE €ro
PH3HAKOR;
3.2. | Huepnus, Macea, |4 L il 113.12.2022; | Pemienue 3amay Ha onpexnenenwue; | IKortponpras |{"'Uuboypox" POIILL
IJIOTHOCTDb - - - . i
Macchl Teja, ero o0béMa M |ipabora;
IIOTHOOTH; Sader;
[IpakTnueckas
padora;
3.3. | Cuna. Buapi cun 14 | 21 :31.01.2023 | M3yueHune B3ammoxaencTBusl Kak: | [Ipaktuueckas |{"'Muboypox" POIIL
MPUYMHBl HM3MEHEHUS] CKOPOCTH | {paboTa;;
Tena wim  ero aedopmanuy; | TectupoBaHue:;;




Hroro no pazneny 21!
PaSI[eH 4 JdaBieHue TBé ABbIX TEJI, )KP[,CI,KOCTEﬁ H Tra30B
Y
r [ ping ] r r 1 1 ) 1 r 1
4.1. | Aasrenue. llepenaia 3 | O 0 110.02.2023! | DKCIIEpUMEHTAIBHOE, Veruiit onpoc; | "Uupoypok" POIILL
AaBJICHUA - o - 1
TBEPALIMH TeTaMH, TIOKa3aTeIbCTBO 3aKoHa Ilackas;;
XKUAKOCTAMH U ra3daMHu
i r- ro ) 1 1 ) 1
4.2. | AaBrenue KuAKOCTH = | 2 125.02.2023; | UccnenoBanue 3aBUCUMOCTH | 'Y cTHBIN omnpoc; | "UHpoypok" POIL
TIABJICHUS )KUIKOCTH OT IIyOHMHBI | [lMchMeHHBIN
MTOTPY>KEHUS u TUIOTHOCTH | {KOHTPOJIb;;
YKUJKOCTH;| KonTtposbHas
________________________________ JIbHA,
pabora;;
3ayer;
[IpakTrueckas
pabora;
4.3. | AtmocdepHoe 6 | O 0 114.03.2023! | i3yuenue ycrpoiicta Gapomerpa; | 'Yerubiii onpoc; | "Uudoypox" POILL
AaBJIEHUe - o o 1
aHepOnza,,
- i r- r- ) 1 1 ) 1
4.4 | AehictBue xuAKOCTH H | {7} | {]; il 04.04.2023 | Pemienue 3amay Ha npumeHeHwue; | Ilpaktuueckas |{"'Wupoypox" POIILL
rasa Ha NOTpPYKEéHHOe = = = T
B HUX TeJI0 3aKOHA Apxumena W ycJloBus | ipaboTa;
I1JIaBaHUS Tex; | {TecTupoBanue;;
-
Hroro no pazneny 21
Pazner 5. Paora u momHOCTS. 3HEprUA
5.1. | PaGora u MomHOCTL 3 |0 0 128.04.2023 | DkcriepuMeHTAIEHOE; Ycrabilt onpoc; | "Uudboypox" POILL
OIIpeJIeJIeHUE MEXaHUYECKOM
abOTBl  CHJIBI  TSDKECTH  TIpH




ITaICHUHN TEJIa U CUJIBI TPCHUSA IIPU

ABHOMCPHOM MNCPCMCIICHHUHU TCJIa:

110 TOPU30HTAJILHOM,

5.2. | llpocTbie MeXaHU3MBI '_5' b I_ll 112.05.2023 | Onpenenenne Bemrpsina B cune | Ipaktuueckas | "Uudoypox" PIILL
MIPOCTBHIX MEXaHU3MOB Ha, | paboTa;
IpUMepe pbluara, MOJBUKHOTO U
HEIOIBIYKHOTO OJIOKOB,
HAKJIOHHOM MJIOCKOCTH;
5.3. | Mexannyeckas '4' rll Ill 530.05.20235 9KcnepHMeHTanLHoe§ HpaKTquCKaﬂi E”I/IHQ)oypOK" PBLHE
JHeprusa - - - T
P OTIpeIeIICHUE W3MEHEHHS, | (paboTa;;
KMHETUYECKOM M MOTCHUHMAIBHOM | {TecTupoBaHuE;
SHEPIUn Tena npu €ro
CKaThIBAHUM 110  HAKJIOHHOW
IUIOCKOCTH,;
Hroro no pazneny: _12
Pe3epBHOE Bpems '_3'
OBILIEE 68 10
KOJIMYECTBO
YACOB o
[MPOIT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE




Tema ypoxka

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoThI

NMpPaKTU4ecKue
padoThI

Jara
U3y4YeHUS

KonTtpoanpyembie
3J1eMEeHTBhI CO/Iep:KAHUSA

IIpoBepsieMbIe 3IeMEHTHI
Co/IepP KAHUSA

Buapbl,

dopmbi
KOHTPOJIf

®du3uka - HayKa o
pupoJie

re=31

_______________ 1

YKaxuTe

®dusuka — Hayka o
npupoje. Pusnueckue
SIBJICHUS: MEXaHUYECKHE,
TEIUIOBBIE, AJIEKTPUUECKUE,
MarHuTHBIE, CBETOBBIE,
3BYKOBBIE

MeTtoabl HAay4YHOTr'O
IIO3HAaHUA

re=31

Meroabl Hay4YHOTO
MMO3HAHUS: HAOJII0/ICHHUE,
OTBIT (IKCIIEPUMEHT),
n3mepenue. ['unoresa.
[IpeBparienue runoressl B
Hay4HYIO TEOPHIO.
MonenupoBaHue SIBICHUN U
npouecco. Ouznueckue
MOHSTHS U (PU3HUECKUE
BEJIMYUHBI

du3nyecKre BeITNYHHBI,
UX €MHUIBI U IPUOOPHI
JUISL U3MEpPEHUs

re=1

_______________ 1

YKaxuTe!

| ST r-----=-

[TpuOops! 1151 MpoBeACHUS
nccnenoBanui. [lena
neneHus mpudopa.
Me:xyHaposiHas cuctema
€IMHUIL. 3alKiCh Pe3yyibTaTa
IIPSIMOTO U3MEPEHUS C
y4€ToM a0COIIOTHOMN
MOTPEIIHOCTH.
NHTepBansHOE
IIpEJICTaBICHHE
aOCOJIIOTHOM TTOTPEITHOCTH.




To4YHOCTP U3MEPEHHUIA.
W3mepenue maccel Tena,
BECHI (pBbIYaKHBIE,
IPY>KUHHBIE, 3JIEKTPOHHBIE)

N3mepenue Gpuszndeckoit
BEJTUYHHEI.
JlaGopaTopHas pabota
"N3mepenue oobema
KHUJIKOCTH U TBEPAOTO
Tena"

[Ipsimble 1 KOCBEHHbIE
HU3MEpPEHUS BEIIMYUH.
N3MepuTenbHbIN HUITHHAP.
N3mepenune oobema
KHUJKOCTU U TBEPJOTO Tea.
Cpennee 3HaueHuUE MO
pe3ylbTaTaM HECKOJIbKHX
n3mepenuil. Cirydaiinas
MOTPEIIHOCTb.

I IpakTrueckast

pabora;

Hccnenosanue
3aBHUCHMOCTH OJHOM
(bu3MYECKOIl BETUYNHBI
OT JIpYyToi.
JIaGoparophas pabota "
HccnegoBanme
3aBUCUMOCTH ITyTH
PaBHOMEPHO
JBUKYILIETOCS TENa OT
BPEMEHHU JIBIKCHUSI
Tena"

'Y KQ)KHTE 4achl,

YKaxKuTe!

Crny4aiiHasi HOrpelHOCTb.
Cpennee 3HaueHUE MO
pe3yJibTaTaM HECKOJIBKHUX
n3Mepenuil. MccnegoBanus
3aBHCHUMOCTEIH,
MIpe/ICTaBICHUE JTaHHBIX
UCCleIoBaHMs B TabuIIe,
Ha rpauke Win
nuarpamme. Mccnenosanue
3aBUCHUMOCTH ITYTH
PaBHOMEPHO BHXKYIIETOCS
Tea OT BpEMEHU JBHXKEHUS
tena. I[IpencraBnenue
JAHHBIX HCCIIEIOBAaHUS B
Tabnuie u Ha rpaduke (¢
YYETOM 3aIaHHOMU
a0COIOTHON MOTPEIIHOCTH
U3MEpeHuil).

[IpakTrueckas




O6obmarommii ypoK 1o yKa)KI/ITe' 'ViaxuTe uacel | Y KaxuTe DuU3nYeCKUe SIBICHUS. KOHTpOJ'II)Ha}I'
teme "Uto uzyyaer — z[aTy: ®u3nYecKre BEITUYUHBI U pa60Ta, __________
¢usuka". Kourpoapsas | (| | enuHUIbI BenuuuH. [Ipsmbie |
pabora U3MEPEHUS U MOTPEIIHOCTh
IIPSIMOTO U3MEPEHUSI.
Monekyna — YKamHTe- EYKamHTe qacmi YKaxcHTeE Mounexyna — ATOMBI 1 MOJIEKYJIBI, UX
Mebuaiias yacTuila — aTy; Mebuaiiias yacTuila pa3mepbl. OnbITHL,
BemecTBa | BEIIECTBA. ATperaTtHble | JOKa3bIBAIOIINE JUCKPETHOE
COCTOSTHUSI BEIIECTBA. CTpOCHHE BEIECTBA.
Mogenu cTpoeHus Monekyna — menpyanas
ra3oB, JKUIKOCTEH, YacTHlla BEUIeCTBa.
TBEPABIX TEJ ArperaTHble COCTOSIHUS
BeniecTBa. Moenu
CTPOEHMSI ra30B,
KHUIKOCTEH, TBEPIBIX
(KpHCTaJUIMYECKUX ) TEIN
Jlaboparopnas paboTa YKa)I(I/ITe. 'VkaxuTe yachl | Ykaxute | Monexyna — Merton psinos. [IpakTHyecKast
I10 OIIPENIETICHUIO oaCED naTy; Mebyaiias yacTuIa Omnpenenenue pasmepa paboTa;
pasmepoB MameIXx TENMX | | BEIIECTBA. ATperaTtHpie | MOJEKyJbl O ¢portorpadum |
METOJIOM PsIJI0B COCTOSIHUS BEILIECTBA.
Mopenu cTpoeHus
ra3oB, KUIKOCTEH,
TBEPABIX TEN
JIBU>KeHHEe 4acTuIl yI(a)KI/ITe. 'VikakuTe gachl | Ykaxute | TermoBoe nBukeHHe TemuioBoe nBUXKEHNE YCTHLII/L
BenecTBa. CBs3b — naTy; aTOMOB M MOJIEKYJI. aTOMOB M MOJeKyJ. CBA3b onpoc,

CKOpPOCTH ABMIKCHUA

YaCTHL C TEMIIEPATYPOM.
BbpoyHOBCKOE IBUXKEHUE.

Muddysus

CBsi3b TEMIIEpATYpPHI
BELIECTBA CO CKOPOCTHIO
Xa0THUYECKOTO
JIBIDKEHUS YaCTHIL.
bpoyHoBckoe
nerxenue. uddysus.

TEMIIEpaTyphl BEIIECTBA CO
CKOPOCTBIO Xa0TUYECKOTO
JIBUKEHUS YaCTHII.
bpoyHOBCKOE IBHXKEHHE.

Hudpdysus




B3aumoneiictBue

MOJIEKYT
10 | B3zaumopnelicTBre 4acTull YKa)KI/ITe EVKaxche qacmi YKaxcheE TemnoBoe nBrxkeHHne Bs3aumoeiicTBue yacTull
BELIECTBA . nary aTOMOB M MOJIEKYJI. BELIECTBA: PUTSKEHUE U
"""""""""" CBs3b TeMIepaTyphl OTTaJKMBaHue. SIBieHue
BELIECTBA CO CKOPOCTHIO | CMAaUMBaHUS U
Xa0THUYECKOTO HECMa4HUBaHUS
JIBUKCHUS YaCTHLI.
bpoynosckoe
nerxkenue. Auddysus.
BsaumopeiictBue
MOJIEKYI
11 | B3aumocBs3p MEXIY YKamme. VkaxuTe achl | Yxaxute | Monekyna — Mogenu cTpoenus rasos, YCTHHH
CBOMCTBaMH BEIIECTB B — aTy; MenbuaiIas yacTuila KHUAKOCTEH, TBEPIBIX TET U onpoc,
pasHbIX arperatiblx | | BEIIECTBA. ATperaTHple | MX Makpockomuyeckue |
COCTOSIHUSIX U UX aTOMHO COCTOSIHUS BEILIECTBA. cBOMcTBa. J[BI>KEHNE U
MOJIEKYJIIPHBIM Mopenu cTpoeHus B3aUMO/ICIICTBHE MOJIEKYJI B
CTPOEHHUEM. ra3oB, JKUIKOCTEH, Pa3HBIX arperaTHbIX
OcobenHoctu TBEPABIX TET COCTOSIHUSIX
arperaTHbIX COCTOSTHUI
BOJbI
12 | O6o06maromuii ypok mo }_’_ISEZK_?II_G_' 'ViaxuTe gachl | {Yikaxure | Monekyna — Monexkyna — Menbpuaiinas _ISQH_T_R_(_)JII_,_I_{_@_;;:
teme: "CtpoeHue — J:IaTy§ MeJbyaiiias yactuia YacTHUIa BEUIECTBA. pa60Ta,.

BenrecTna'.
KonTponbHas pabota

BEILIECTBA. ATperaTHbIe
COCTOSIHMS BELIECTBA.
Mogenu cTpoeHus
ra3oB, JKUIKOCTEH,
TBEPABIX TEN

ArperaTHble COCTOSTHUS
BeliecTra. Moaenu
CTPOEHUS Ta3oB,
JKUJIKOCTEMN, TBEPIBIX TEI




13 | MexaHnuueckoe Y KaKuTE] 'ViaxkuTe yachl | Ykaxure | MexaHuueckoe Mexannueckoe JBUKEHUE.
nBuxkeHue. PapBHomepHoe _— nary JIBUKECHHE. OTHOCHUTENBHOCTH
W HepaBHOMEpHOC | [ | [ OTHOCHUTENHHOCTh IBUOKEeHHS. TpaekTopus.
JIBHOKCHUE nBwxenus. Tpaektopus. | [Iyte. [lepemenienue.
Ilyts. Ilepemelenue. PaBHOMEpHOE U
PaBHOMEpHOE U HEpPaBHOMEPHOE JIBH>KEHUE.
HEPaBHOMEPHOE CpenHsist CKOpOoCTb.
neuxenue. CpeaHsis ®dopmyra s BBIYUCIICHUS
ckopoctb. DopMyna i | CpeAHEN CKOPOCTH
BBIUKCJICHHSI CpEIHEN
CKOPOCTH
14 | Cxopoctb YKamHTeI ViaxuTe yackl | Ykaxure | MexaHnueckoe CpenHsist CKOPOCTb yCTHBIﬁI
GaCED aTy; JIBUKECHHE. HEPaBHOMEPHOTO onpoc:
"""""""""" OTHOCHUTEIIBHOCTD NBIOKeHUS. EquHuIbI
nBrxkeHus. Tpaektopus. | ckopoctu. CKOpoOCTb -
Ilyts. Ilepemerienue. BEKTOPHAas BEJIMYMHA.
PaBHOMEpHOE 1 dopmyna a7 BBIYUCICHUS
HEPaBHOMEPHOE cpenHeil ckopoctu. I'padpuk
nerxenue. Cpenssisa 3aBHCHUMOCTH CKOPOCTHU OT
ckopoctb. DopMyna g | BpEMEHHU
BBIUNCJICHUSI CPEIHEN
CKOPOCTH
15 | I'paduyeckoe YKa)I(I/ITeI 'VkakuTe gachl | Ykaxute | MexaHnueckoe I'papuueckoe
IIpE/ICTaBICHHE — naTy; JIBUKECHHE. IIPEICTaBICHUE JBUKCHMS.
aBwxeswss | | OTHOCHUTENBHOCTD [TocTpoenue rpaduka myTu

nBkeHus. Tpaekropusi.
ITyts. Ilepemeienue.
PaBHOMepHOE 1
HEpPaBHOMEPHOE
nerxenue. Cpenssis
ckopoctb. DopMyna s

U ckopoctu. Pemenue 3agau
C UCIOJIb30BAaHUEM
rpauKoB




BBIYMCIICHHS CPEAHEN
CKOPOCTH

16 | CpenHsisi CKOPOCTB ITPU YKa)KI/ITe. 'VkaxuTe dacel | Ykaxure | MexaHn4eckoe Breruucnenue cpenneit B516epHTe.
HCEPABHOMCPHOM sacel nary JIBUKCHHE. CKOPOCTH JIBUKCHUS. BHI[/(POPMY
mewkennu. Pacwéroyrm | | | |77 OTHOCHTEJBHOCTh Pacuér myTH u BpeMeHH KOHTpONS,
1 BPEMCHH JBHKCHUA nuwkenns. Tpaektopus. | nBwxenus. Onpenenenue |

[Tyte. [Tepemenienue. MyTH, TPONUJEHHOIO TEJIOM
PaBHOMepHOE 1 IIpU PAaBHOMEPHOM
HEpaBHOMEPHOE JBYDKEHUH, TI0 (POPMYIIE U C
newkenue. CpenHsis MOMOIIBIO TPApHUKOB
ckopocth. Dopmyna s

BBIYMCIICHHS CPEAHEN

CKOpPOCTH

17 | SIBnenue unepuuH. YKancme. 'ViakuTe yackl | Ykakure | SIBICHHE HHEPIHH. SIBrieHne UHEPIHY. B1)16ep1/1Te.
3axoH uHepuun wachl nary. [epsbiii 3akoH Hpiotona | [IposiBieHne nHEPUUH B BI/I)I/(POPMY

N OBITY M TEXHHUKE. KOHTPOM
Wweptnoctrs | T

18 | B3aumogeiicTBue Ten VKaxuTeE! 'Vkaxure gacel | Ykaxure | Macca. [lnoTHOCTB N3menenue ckopocTu Ten Bri6epure;
KaK MpUYHHA U3MEHEHUS — naTy; BemecTBa. GopMmyna A | IPU B3aUMOICHCTBUU. Bnn/(bopMy
CKOpoCTH JBWXewus Tenm | (| [T BBIUMCJICHNS INIOTHOCTH | B3anmomelicTBre Te Kak KOHTpOJ'ISI

MPUYKMHA U3MEHEHUS
CKOPOCTH JIBUKECHUS TEIl

19 | Macca kak mepa Y KaKHTE ViaxnTe yackl | Yikaxure | Macca. [IIoTHOCTB WueprHOCTE. Macca - mepa | BoiGepure

WHEPTHOCTH TEJA — IIaTyi BenlecTBa. @opmyina g | MHEPTHOCTH. ETMHUIBI BI/I,u/(bopMy
[ I BBIYMCIICHHS IUNIOTHOCTH | Macchl. OmpeseneHue KOHTPOM

MaccChl TeJla B pe3ybTaTe
€ro B3aMMO/ICHCTBHS C
IPYTUMH TEIaMHU.
JlaGopatopHas pabota




"N3mepeHune macchl Teja Ha
phIYaXHBIX Becax"

20 | [InoTHOCTH BewIECTBA. yKa)KI/ITe. 'Viaxure uachr | Ykakure | Macca. [LioTHOCTS Macca. ITnotHOCTB BhiGepHTe
CBsi3b TUIOTHOCTH ¢ qacel nary Bemectsa. Gopmyia 1is | Bemecrsa. Gopmyia s BHI[/(bOpMy
KOJIMYECTBOM MOJICKYJT B BBIYUCIICHHSI ITIOTHOCTH | BEIYUCIICHHSI ITIOTHOCTH .I(OHTpOJ'I}L
emuHune ooséma | | | T
BEIIIECTBA

21 | JJaboparopHas paboTa YKa)KI/ITe 'Vkaxure dacel | Ykaxure | Macca. [lnotHocTh N3mepenne maccel 1 B1)16epI/ITe
"OnpeneneHne Lo IR nary Bemecta. dopMyra uis | 00beMa TBEPIOTO Tena. Bnﬂ/q)opMy
WwioTHocTH TBSpgoro | | | |7 BBIYMCIICHHS IUIOTHOCTH | PacueT mioTHOCTH KOHTpOJ'ISI
TeJla ¢ IOMOIIBIO BECOB
Y U3MEPUTEILHOTO
uuIuHIpa"

22 | Pemenue 3anau. Pacuer Y KaKUTE 'Vkakure gachl | [Yxaxure | Macca. [TnotHocTs Onpe/ieNeH e Macchl Tena
Macchl 1 06beMa TejIa Mo — nary BemecTa. DopMyIa U | 1O ero 06bEMY 1
ero mmorsocts | | T7— |77 BBIYMCIICHUS IUIOTHOCTU | IIoTHOCTH. Otipenenenue ,KOHTPOH,L

o0bEéMa Tena 1o ero macce u |
TUIOTHOCTH

23 | Cuna kak VKam/ITe- 'ViaxuTe gachl | Ykaxure | Cniia — BEKTOpHas Cuna Kak mpu4ynHa BLI6epHT€
XapaKkTepHCTHKa vacel nary (usnYecKas BeNMMYMHA. | U3MEHEHUS CKOPOCTH BI/II[/(bopMy
B3aMMofeicTBus TN | | Cnoskenue cu JBIKeHus Ten. Cuma - o B

BEKTOpHAs BEJIUYMHA.
I'paduueckoe nzodpakeHue
cuibl. CltoKeHUe CUII

24 | sIBneHUE TATOTEHUS U yKa)KI/ITe EVKaxcHTe qacmi Yxam/nei BcemupHoe tarorenue. | fBnenue tsarorenus. Cuia YCTHHH
cuia Tsokectu. Cuiia Lo nary 3aKOH BCEMHUPHOTO TSKECTH. 3aBUCUMOCTD onpoc,

TSKECTH Ha JPYTUX
IJIaHeTax

Tarorenus. Cuia
TSDKECTH. Y CKOPEHHE
C¢BOOOIHOTO ITaEHU.

CHUJIBI TSAXKECCTHU OT MACCHhI
Tena. HampaBrienue cuiibl
Tsoxectr. CBOOOIHOE




dopmyna 1
BBIYMCIICHUSI CUIIBI
TSDKECTH BOIU3U
MTOBEPXHOCTU 3EMIIH.
HckyccTBeHHBIE
CITYTHHUKHU 3€MJIA

nanenue teii. Cuia TSHKECTH
Ha JIPYyTUX IJIaHeTax

25 | Cuna ynpyrocTH v 3aKOH EVKaxcMTe qacmi YKaxcheE JlaBnenue TBEpAOTO Hedopmarus Tena.
I'yka nary tena. opmyia s Yupyrue u Heynpyrue
""""" BBIUMCJICHUS IaBJeHus | nedopMaruu. 3aKoH
TBEPAOrO Tela. ynpyroi aepopmanuu
JlaBnenue rasa. (3axoH ['yka)
ATtMocdepHoe
JIaBJICHHE.
I'mppocratuaeckoe
JaBJICHUE BHYTPHU
KuJakoctu. Dopmyna
JUTSL BBIYHCIICHUS
JIaBJICHUS BHYTPH
KUJKOCTH
26 | Cuubl ynpyroctu. Bec 'ViaxuTe gacsr | Yikaxure | Jedopmanus tena. Bec Tena - cuna ynpyroctu. BBI6epHT€
tena. HesecomocTh JlaTyf VYnpyrue n Heynpyrue [IpnunHa BO3ZHUKHOBEHUS BI/I)I/(bopMy
""""" negopmanuu. 3aKoH Beca. Touka NpuiIoKeHUs U .KOHTpOJ'ISI.
ynpyroi aepopmanuu HamnpasieHue. Bec | TT77T7TTTTT
(3akoH 'yka) MOKOSIIIETOCs TeNa.
Cuna — BeKTOpHas W3menenue Beca Tena npu
dbusnuecKkas BeIMUMHA. | YCKOPEHHOM JBUKESHHUH T10
Cnoxxenue cuin BepTHKanu. HeBecomocTh
27 | JlaboparopHas pabota EVKaxcHTe qacmi YKach/ITeE Hedopmarus Tena. N3mepenne cuibl ¢ BLI6epI/ITe
"I'panynpoBanue naTy; VYrpyrue u Heynpyrue | IOMOILBIO TUHAMOMETpA. BI/IIL/(bOpMY
OpyXWHBl ¥ M3Mepenne | | | |7 negopmanuu. 3aKoH Y CTponCTBO JMHAMOMETPA .KOHTpOJ'IS{-

CWJI JUHaMoMeTpoM"




yrpyroii gedopmaruu

(3akoH ['yka)

28 | CrnoxkeHue cul, YKa)KI/ITe 'Vkaxure yacel | [Ykaxure | Cuia — BeKTopHas PaBHozelicTByIOIIas CHJL. Bm6epHTe
HaIIpaBJIeHHAIX 110 OJHOM — nary, ¢usnueckas Benuunna. | ClosxkeHue cuil, BI/IIL/(POPMY
opsmod. | | CrnoxeHue Cuil HaIPaBJICHHBIX 10 OJHON KOHTpOJ'IH
PaBrozelcTByIOImMAs CHII npsiMoyt B otHom | T

HaIpaBJIEHUU U B
MIPOTHUBOMOJIOKHBIX.
I'paduaeckoe n3odpaxkeHne
PaBHOJECHCTBYIOLIEN

29 | Cuna tpenus. Tpenue yKamme- iyxamme qacmi yxmmei Tpenue nokos u TpeHue | TpeHUe CKOIbKEHUS.
CKOJIb>KEHUS U TPEHUE — aTy; ckonbkeHus. @opmyna | M3mepenue cuiibl TpeHUS
mokos | JUTSI BEIYHCIICHUS ckosibkeHusi. CpaBHEHHE

MOJYJISl CHJIBI TPEHUS CHJIBI TPEHUS CKOJIBKEHHSI C
CKOJIBKCHUS CHJION TPEHUS KaUCHHUS.
Tpenune nokos

30 | JlabGoparopHas paboTa }_’_E_&BK_I/ITG‘ 'VkaxuTe yachl | Ykaxute | Tpenue nokos u tpenre | KOCBEeHHBIE H3MepeHHs, BLI6epI/ITe
"N3y4yeHue cuibl TpeHUs —— nary ckonbkeHus. @opmyna | uccieroBaHUE 3aBUCUMOCTH BH)I/q)opMy
CKOJIbXKEHUS TIPU JUTSL BBIYHCIICHUS CHJIBI TPEHUS OT CHIIBI
JBUKCHUH OpyCKa o MOJTYJISI CHJTBI TPEHUS HOPMAJIBHOTO JaBJICHUS,

TOPU30HTAIEHOM CKOJIb)KEHUS koddduImeHTa TpeHus 1

noBepxHoctu "Tpenue B HE3aBUCUMOCTH OT

MIPUPOJIC U TEXHUKE TUIOMIA/IA COTIPUKOCHOBEHHUS
ten. Ponb TpeHus B
TexHuke. CrocoOb!
VBEJTMUCHUS U YMEHBIIICHHS
Tpenus. JKuakoe TpeHue.

31 | OGoOmaronwii ypox Imo XE_&EK_I_/!I_C_. EVKaxcHTe qacmi YKaxcHTeE MexaHnudeckoe IBUKECHHE. _}_3_!,_1__6_91_)_1_4_?_?_.
teme: "JIBuxkeHue u - HaTy: Macca. ITnoraocts. Cuita BI/I)I/(bOpM}-/‘
B3aummopnewcrspe ren" [ [ [ TSDKECTH, YIIPYTOCTH, ool




TpEHUs.

PaBHopelicTByOIas
32 | KonrponbHas pabora 1o YKam/ITe 'VKakuTe yack!l | YKaxuTe MexaHHuuecKoe JIBHKEHHE. | BriGepuTe
Teme: "JIBIKeHNE U qacel nary Macca. ITnotHOCTB. CHnta BHI[/(POPMY
B3aumonewcrspe ren" | | | |7 TSDKECTH, YIIPYTOCTH, KOHTpOJ'IH
TPEHHUS.
PaBHopelicTByOIas
33 | JaBnenue YKa)KI/ITe' 'Viaxure uachr | Ykaxure | JaBnenue TBEPLOro JaBnenue TBEPIOro Tena. BriGepuTe
vacel nary! tena. @opmyna s Dopmyi1a 115 BHYUCICHHUS BHﬂ/(bOpMy
BBIYMCIICHUS JJABJICHHUSA | JaBJICHUS TBEPIOIO TeNa. .KOHTpOJ'IH.
TBEPJOTO Tela. IIpakTnueckas paborano | T
JlaBnenue rasa. ONpEJIENICHUIO TaBJICHUS
ATtMocdepHoe TBEPJIOTO Teja
JlaBJICHHE.
I'mppocratuueckoe
JlaBJIeHHE BHYTPH
xuakoctu. Popmyia
JUIs1 BEIYHUCIIEHUS
JlaBJIE€HHs BHYTPU
KHUIKOCTH
34 | CnocoObl yMEHBILIEHUS U Y KaKUTe ViaxuTe yackl | Ykaxure | JlaneHue TBEPAOTO JaBnenue TBEPIOro Tena. BriGepute
yBEINYEHUs 1aBJICHUS HachT nary tena. Dopmyna ams dopmyna 1 BEIYUCIECHUS BI/I)I/(bOpMY
BBIYUCIICHUS JJABICHHUA | AaBJIECHUS TBEPAOIO TeNa. .KOHTpOJ'ISI.

TBEPAOIO Tea.
JlaBneHnue rasa.
Atmocdeproe
JIaBJICHUE.
I'mppocratuueckoe
JIaBJIEHHUE BHYTPHU
KUJIKoCcTH. Dopmyna
JUIs1 BBIYUCITICHUS

[laBnenue B mpupoae u
TEXHHUKE




JIaBJICHUs BHYTPU

KUJKOCTH
35 | laBnenue rasa YKancHTe. 'ViaxuTe yachl | Ykaxure | JlaBnenue rasa. JlaBnenue rasa. BriGepute
qacel nary! AtmocdepHoe 1aBieHre | 3aBUCUMOCTD JIaBJIEHHS ra3a BI/IIL/(bOpMY
e e OT 00bEMA U TEMIIEPATYPBI | kommro et
36 | [IneBmaTHueckue yKa)KI/ITe EYKamHTe qacmi Vkaxure | /laBieHue TBEpAOro [Tpumepsl MalIMH U BI,16epme
MallHBI — z{aTy: tena. Popmyna amis UHCTPYMEHTOB, lem/q)opMy
"""""""""" BBIYHCJICHUS IaBJICHUS | pabOTaIONINX MOCPEACTBOM KOHTPOM:
TBEPIOTO TeIa. C)KaToro BO3AyXa
JlaBienue rasa.
AtmocdepHoe
JaBJIEHHE.
IMuapocraTudeckoe
JIaBJIEHUE BHYTPHU
)kuakoctu. @opmyna
JUTSL BLIYMCIIEHHS
JABJICHUS BHYTPU
KUIKOCTH
37 | 3axoH ITackains yKa)I(I/ITe EVKaxche qacmi YKamHTeE 3axoH ITackas. [Tepenava maBiaeHMS
qacel JIaTyE I'mppaBnuueckuit mpecc | TBEPABIMU TEJIAMM,
KUIKOCTSIMH U Ta3aMHU.
3akon ITackans.
I'mppaBnnueckwmii npece
38 | /laBieHue BHyTpH yI(a)KI/ITe EVKaxcHTe qacmi Yxaxcmei I'mppocratnyeckoe JlaBneHue KUJAKOCTH Ha JTHO BLI6epI/ITe
JKUIKOCTH qaCH """" J:[aTy“f JIaBJIEHUE BHYTPHU U cTeHKH cocyna. Dopmyna BI/IIL/(bOpMY
"""""""""" xuakoctu. Gopmyina JUTS BEIYMCIIEHUS TaBJICHUS

JUISL BBIYACIICHUS
JTaBJICHUS BHYTPH
KUJKOCTU

BHYTPH JKUJIKOCTH.
I'mppocraTnueckuii
apasoKc




39 | 3aBUCHUMOCTb JAaBIECHUS VKax(me- Viaxure yacel | Ykaxure | JlapneHue TBEPAOTO I'mapocratuyeckoe BribepuTe;
’KUJKOCTH OT TIIyOMHEI _— nary| Tena. opmyna 1is JIaBJICHUE BHYTPH BHI[/(bopMy
norpyxenus. Pemeswe | | [ BBIUUCIICHUS JaBJIeHUs | KuAKocTH. Dopmyna i KOHTPOH,I
3a1a4 TBEPJIOTO Tea. BBIUUCIICHUSI JaBJICHUS

[laBnenue rasa. BHYTPH JKHJIKOCTH.
AtmocdepHoe Pemenue 3angau
JIaBJICHUE.
I'mapocratuyeckoe
JTaBJICHUE BHYTPH
xuakoctu. Popmyina
JUTSL BEIYUCIICHHSI
JTaBJICHUS BHYTPU
KHUJIKOCTH
40 | CooOmaromuecs coCybl yKamme. 'VkaxuTe yachl | Ykaxure | 3axon [Tackans. Coobuaromuecs: cocyzpl. BBIGepI/ITe.
GaCED aTy; I'mapaBanueckuii npecc | CooOmaroniyecs cocysl B BHH/CI)OPMY
MPUPOJIE U TEXHUKE ROHTDONS

41 | Bec Bo3ayxau Y KaxKuTe! 'Vkaxure gacel | Ykaxure |JlaBnenue TBEPIOTO ATMmocdepHOE aBIIeHHE. Bribepure.
aTMoc(epHOE JJaBJICHHE. oaCED nary Tena. dopMymna as DKCHepUMEHTAITEHOE BI/II[/(bOpMy
[Ipuunnsbl BBIUUCIICHUS JaBJI€HUsl | HAOIIOJeHUE IeHCTBUS KOHTpOJ'I}I
CYHIECTBOBAHMA TBEPIOTO TeEIA. atMocepHOro naBjieHus. |

BO3TYIITHOW 0007I0YKH
e

JlaBneHue rasza.
Atmocdepnoe
JIaBJICHUE.
I'mppocratuueckoe
JIaBJIEHUE BHYTPHU
KUJIKoCcTH. Dopmyna
JUIS1 BBIYACTIEHUS
JIaBJICHUS BHYTPH
KUJKOCTH

ATtmochepa 3emin,
MIPUYMHBI CYIIECTBOBAHUS
BO3YIITHOW 000T0YKH
3emun
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OmnsiT Toppuuenu.
N3mepenne
aTMoc(hepHOro JaBICHUS

yKa)KI/ITe'

{YKaXKuTe 4achl,

JaBiienue TBEpIOTO
tena. opmyna s
BBIYMCIICHUS] 1aBJICHUS
TBEPJIOTO TENA.
[laBienue rasa.
AtmocdepHoe
JIaBJICHUE.
I'uppocraTnueckoe
JIaBJICHUE BHYTPHU
)Kkuakoctu. @opmyia
TSl BBIYUCIICHUS
JIaBJICHUS BHYTPH
JKUJKOCTH

OmnsiT Toppuuenu.
N3mepenune armocdepHOro
JIaBJICHHS. 3aBUCUMOCTD
aTMOC(EpPHOTO TaBJICHHS OT
BBICOTBHI HaJl yDPOBHEM MOPsI

BI>16ep1/ITei
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[TpuGops! amnst
U3MEpCHUs
aTMOC(EepHOTO TaBJICHUS

'Y KQ)KHTE Yachl,

JlaBiienue TBEPIOTO
tena. Gopmyna s
BBIYHMCIICHHS TaBJICHUS
TBEPAOIO TeENA.
JlaBinenue rasa.
ATMocdepHoe
JIaBJICHUE.
I'mppocratnueckoe
JIaBJIEHUE BHYTPH
*kuakoctu. @opmyna
JUIST BBIYACITICHUS
JIaBJICHUS BHYTPH
KHUTKOCTH

KunkoctHsle 6apoMeTphl,
GapomeTp-aHepous,
BbICOTOMEP. MaHOMETp

44

I'mppaBnnueckue
MEXaHU3MBI

YKaXUT€E 4achl

JlaBienue TBEPIOTO
tena. Gopmyna st
BBIYHMCIICHHS TaBJICHUS
TBEPIOTO TEJA.
[laBrnenue rasa.

[IpuMmeps! ruApaBInYECKUX
MallliH U HHCTPYMEHTOB




ATtMocdepHoe
JIaBJICHUE.
I'mppocratuueckoe
JIaBJICHUE BHYTPHU
)kunkoctu. Popmyna
JUIS1 BBIYUCIICHUS
JaBJIE€HUSA BHYTPU

YKHJIKOCTH
45 | leficTBrE XKUIKOCTH U Y KaKHTe! 'VkaxuTe dacel | Ykaxure | 3aKOH Apxumena. JlelicTBIE KMIKOCTH ¥ Ta3a | BriGepuTe
ras3a Ha HOTPYXEHHOE B qaCBf _______ HaTy: dopmyna s Ha IOTPYKEHHOE B HAX BI/Iz[/(bopMy
HMx Teno.3akonm | ompesieneHus Teno. 3akon ApxumMeria e
Apxumena BBITQJIKMBAfOICH CWOTBL, | T
JEeHCTBYIOIIEH Ha TeJo,
BBITAJIKMBAIOIICH CHUJIBL,
JEHCTBYIOIIEH Ha T,
IIOrPY>KEHHOE B
JKHAKOCTD WJIN Ta3.
YcnoBue niaBaHuS
tena. [InaBanue cynos u
BO3/1yXOIJIABAHHE
46 | BertankuBaronias YKam/ITe- EVKaxche qacmi YKancHTeE 3akoH Apxumena. 3akoH Apxumena. BLI6epI/ITe
(apxumenoBa) cuia. — I[aTy“: dopmyna 1i1s DKCHepUMEHTAIBHOE BHI[/(bOpMy
DKcrnepuMeHTaIbHOE ompeaeaeHus ompenencHue ,IS_O__I:IE‘P_(_)_J:[_S_{_,
onpeerIeHnue BBITAJIKMBAIOIICH CUJIBI, | BHITAJKHBAIOIICH CHIIBI

BBITAJIKABAIOIIEH CHJIEI

JIEUCTBYIOILEH Ha TEJIO,
BBITAJIKMBAIOIICH CHUJIBI,
JIEUCTBYIOILEH Ha TEJIO,
MIOTPYKEHHOE B
JKHJIKOCTh WJIN ras.
VYcnoBue nmiaBaHus




tena. [naBanue cynos u

BO3/yXOILJIaBaHUE
47 | JIaboparopHas paboTa YKaxcHTe. 'VkaxuTe dacel | Ykaxure | 3aKOH Apxumena. 3akoH ApxuMesa. Bm6epHTe.
110 MCCIIEI0BAHHIO — nary dopmyna ms UccnenoBanne BH;[/(bopMy
3aBHCHMOCTH ompenenenns 3aBHCHMOCTH 'ISQH_T_P_(_’_JP_I_'
BBITAJIKABAIOIIEH CUIIBI BBITAIKMBAIOIICH CHIIbI, | BBITAJIKUBAIOIIEH CUJIBI OT
0T 00beMa MOrPYKEHHOM JIEHCTBYIOIIEH Ha TeNO, | oObeMa MOTPYKEHHOU
4acTH Tela, OT BBITAJIKMBAIOIIECH CHIIBI, | 9acTU TeJa, OT IMJIOTHOCTH
IUIOTHOCTHU KHUJIKOCTH neicTByromIe Ha Teno, | kuakocTd. [IpoBepka
MOTPYKEHHOE B HE3aBUCUMOCTH
JKUJKOCTD WIJIH Ta3. BBITAJIKUBAIOIICH CHIIBI OT
VYcnoBue miaBaHus MaccChl Telna
tena. [InaBanue cynoB u
BO3/1yXOILJIABAHHE
48 | Pemrenue 3a1a4 1mo TeMe YKa)I(I/ITe. EYKaxche qacmi YKaxcheE 3akoH Apxumena. 3akon Apxumena. @opmyna BBIGepI/ITe.
"Apxumenosa cumna" oaCED IlaTyi ®opmyna s JUISL OTIpEeleIeHUs BHIL/(bopMy
ompefenenns BBITA/IKMBAIOLIEH CHIIbL, _159_1_{_1_‘_1?99_1_’_1_'
BBITAJIKMBAIOIIEH CUIIBI, | IEUCTBYIONIEH HA TETO,
JICUCTBYIOIIEH HA TE€JIO, | BHITAJIKUBAIOILIEH CHIIBI,
BBITAJIKUBAIOLIEH CHJIBI, | JEHCTBYIOLIEN HA TEJIO,
JICHCTBYIOIIEH HA TEJO, | HOTPYKEHHOE B KUAKOCTh
MOTPYKEHHOE B uiu ra3. Pemenue 3agau
XKUJIKOCTh UJIH Ta3.
YcnoBue niaBaHus
tena. [nmaBanue cynos u
BO3/1yXOILJIABAHHE
49 | DkcriepUMEeHTaTBHOE anmme- EVKamMTe qacmi YKam/ITeE 3akoH Apxumena. VYcnoBus muiaBaHus Tena.
HICCIIeIOBAHNE YCTOBHi - nary dopmyna aas DKCIepUMEHTATEHOE
TUTABaHUS TEJ onpeeneHus HCCJIEIOBAHUE YCIOBUS

BBITATKABAIOIIEH CHIIBI,
JIEUCTBYIOLLEH HA TEIIO,

IIJ1aBaHUs TEJla B X KUJIKOCTH.




BBITAJIKUBAIOIICH CHUJIBI,
JICUCTBYIOILIECH HA TEJIO,
IIOTPY’KEHHOE B
JKHJKOCTh WJIH Ta3.
YcaoBue miaBaHus
tena. [InaBanue cynoB u

Apeomertp. Kapresunanckuit
BOJIOJIA3

BO3/1yXOILJIABAHHE
50 | YcnoBus miaBaHuUs Tel. YKamHTe' 'V KaKHTE Yackl 3akoH Apxumena. 3akon Apxumena. @opmyia BLIGepI/ITel
Pemrenne 3amau — dopmyna amis JUTSI OTIPEICIICHHS Bnn/(bopMy'
T OIpeeIeHuUs BBITAJIKUBAIOLIEN CHJIBL, I i
BBITAJIKMBAIOLIECH CUIIbI, | IEUCTBYIOIIEH HA TEJO,
JICUCTBYIOILIEH HA TEJIO, | BHITAJIKUBAIOILLIEH CHIIBL,
BBITAJIKMBAIOLIECH CUIIbI, | IEUCTBYIOLIEH HA TEJO,
JIEUCTBYIOIIEH HA TEJO, | MOTPY>KEHHOE B KUIAKOCTh
NOTpYyXEHHOE B I ra3. Y CI0BHE IaBaHUs
JKUJIKOCTH MJIH T'a3. Tema. Pemenne 3aqaq
YcnoBue njaBaHus
tena. [naBanue cynos u
BO3yXOILJIaBaHUE
51 | [InaBanue cynoB. VKamme EVKamHTe qacmi 3akoH Apxumena. VcaoBue miaBaHus Tea. BLI6epHT€
BosmyxomniaBanue. E— dopmyna s [InaBanue Cym0B 1 Br/bopmy!
UccnepoBanne MOpCKUX ompeseNneHus BO3/IyXOIJIaBaHUE. :KOHTPOME

riyouH. [Tokopenue
TOPHBIX BEPILIUH

BBITATKABAIOIIEH CHIIBI,
JIEUCTBYIOLLEH Ha TEIIO,
BBITATKABAIOIIEH CHIIBI,
JIEUCTBYIOLLEH Ha TEIIO,
IIOrPY>KEHHOE B
JKUJIKOCTD MIIU Ta3.
VcnoBue nmuaBaHus
tena. [ImaBanue cynoB u
BO3YyXOIJITaBAHUE

baruckadsr u 6atuchepsi.
JleiicTBUE Ha UeOBEKa
BBICOKOT'O M HU3KOT'O
JTaBJICHUS
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Oo6o0uraromuii ypox 1mo
teme "JlaBneHne
TBEPIBIX TE,
SKUOKOCTEN U ra3oB"

yKa)KI/ITe'

{YKaXKuTe 4achl,

YKaxuTe,

3akoH Apxumena.
dopmyna s
onpeesIeHus
BBITAJIKUBAIOIIEH CHIIBI,
JICUCTBYIOLLEH HA TEIIO,
BBITAJIKUBAIOIIEH CHIIBI,
JICUCTBYIOLLEH HA TEIIO,
MOTPYKEHHOE B
JKUJIKOCTh WJIH Ta3.
VYcnoBue miaBanus
tena. [naBanue cynos u
BO3/1yXOIlJIABAHHE

JlaBiieHre TBEPABIX TEIL,
JKUIKOCTEN U ra30B. 3aKOH
[Tackains. 3akon Apxumena.
VcnoBud naaBaHus TEN

BI>16ep1/ITei
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KoHntposbHas padota mo
teme "JlaBineHue
TBEPJIBIX TEII,
SKHUIKOCTEH U ra3oB"

'Y KQ)KHUTE 4achl,

YKaxKuTe!

3akoH Apxumena.
dopmyna s
onpeaeeHus
BBITATKABAIOIIEH CHIIBI,
JIEUCTBYIOLLEH Ha TEIIO,
BBITATKABAIOIIEH CHIIBI,
JIEUCTBYIOLLEH Ha TEJIO,
IIOrPY>KEHHOE B
JKUJKOCTD MJIU Ta3.
YcnoBue niaBaHuS
tena. [lmaBanue cynoB u
BO3AYyXOIJITaBAHUE

JlaBneHne TBEPABIX Tell,
JKHJIKOCTEH 1 ra3oB. 3aKoH
[Tackans. 3akon Apxumena.
VcmoBus niaBaHus Tell
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Mexanunyeckas paborta

YKaXUT€E 4achl

YKaxuTe!

Mexanudeckas pabora.
®opmyina s
BBIUHCIICHHS paOOTHI
cubl. MexaHudeckast
MOIIIHOCTb

Mexanundeckas padora.
dopmyna 1S BBIYUCICHUS
pabOTHI CHITHL.
DKCIepUMEHTALHOE
OTIpe/ieIIeHNe
MEXaHHYECKON paboThI
CHJIBI TSXKECTHU ITPU NMAJCHHUN




TeJla ¥ CWJIbI TPEHUS IIPH

paBHOMEPHOM
NepeMeIeHIH Tea 10
TOPHU30HTAIILHOU
MOBEPXHOCTHU
55 | MomuHocTs Y KaKUTE, ViaxuTe yackl | Ykaxure | MexaHudeckas paGora. | MowHOCTS - BriGepuTe
— aTy; dopmyna s XapaKTepUCTHKA CKOPOCTHU BH;[/(bopMy
I e BBIYHCIICHHS PAOOTHI BBITIOJTHEHUS pa0OTHI. KOHTPOJM
cuibl. MexaHudeckast Beipaxxenue momHoctn | T T
MOIIHOCTb yepes paboty. Ennnuniib
MotHocTH. Popmyna s
pacuera MOLTHOCTH 4Yepe3
CKOpPOCTb. AHAIH3
TAOJMYHBIX TaHHBIX.
Pemenue 3aa4 Ha pacuet
paboOTHI M MOIITHOCTH
56 | Kunernueckas u Yxax(me. 'ViaxuTe uacl | Yikaxure | Knnernueckas n Kunernueckas u BLI6epI/ITe.
MOTEHIMAJIbHAs SHEPT Ul oaCED naTy; NOTEHIMAIbHAS NOTEHIMATIbHAsl SHEPT U BHﬂ/(bopMy
R I sneprust. opmyna st | Dopmysia Al BRIYUCICHUS KOHTpOJ'IH
BBIUHCIICHHUS KUHETHYECKOW YHEPTUU.
KHHETHYECKOW dHEepTruu. | Popmyra aisi BBIYUCICHUS
dopmyna nmis MOTEHIMATILHON 3HEPTHH
BBIYUCIICHUS TeJa, MOAHATOTO HA/T
MOTEHLMAIBHON 3emunéit
DHEPTUU Tea,
MOAHATOr0 Haja 3eMIEn
57 | IIpeBparienue 0JHOTO VKamme- 'Vkaxure dacel | Ykaxure | Mexanuueckas sueprus. | [lepexon oaHoro Bua
BHJIa MEXaHUYECKON - JIaTy: 3aKOH COXpaHEHUs MEXaHWYECKON YHEPTUU B

SHEPIUU B Ipyrou

MEXaHHU4YECKOI SHCPTHUHU.

dopmyna s 3aKOHa
COXpaHEHHUs

Ipyroi. Pombs paGoThl cUITBI
TpEHUS




MEXaHUYECKON YHEPTrUun
B OTCYTCTBHE CHJI
Tpenus. [IpeBpaienue
MEXAHUYECKOM dHEPIrun
IIPY HAJIMYUHU CUJIBI
TPEHMUS

58 | 3akoH coxpaHEHUs U YKaKUTE! 'VkaxuTe dacel | Ykaxure | Mexanudeckas sHeprus. | MexaHuueckas SHEpIHL.
W3MEHEHUS SHEPTUHU B Lo IR HaTy: 3aK0oH COXpaHEHUs 3aK0oH COXpaHEHUs
MeXaHUKe MEXaHUYECKOM SHEPrUU. | MEXaHUYECKOM SHEPIHH.
@opMyia s 3aK0Ha @opMyna s 3aK0Ha
COXpaHEHMS COXPaHEHMs MEXaHUYECKOM
MEXaHUYECKOM SHEPTUU | SHEPTUU B OTCYTCTBUE CUJII
B OTCYTCTBHUE CUJI Tpenus. [IpeBparienne
Tpenus. [IpeBpamenne | MEXaHMYECKOW SHEPTUHU NPU
MEXaHUYECKOM SHEpruy | HAJIMYUU CUJIbI TPEHUS
IIPU HAJIMYUU CUIIBI
TPEHMUSI
99 | DHeprus ABHKYLIEHCS VKamHTeE EVKamHTe qacmi YKam/ITeE Mexanuueckas 3Heprus. | Pemenue 3amau Ha pacuer BI)I6epI/IT€E
BO/IbI U BETpA. E— nary 3aKOH COXpaHEHUSI MeXaHUYeCKOl paboThl, BI/I)I/(l)OpMy:
Moropeswewn | | | | MEXaHWYECKOW PHEPTUH. | MOIIHOCTH U SHEPTHH. KOHTPOM"

0000IIIcHHE TEMBI
PabGora, MOIIHOCTE ,
JHEpPTUs

dopmyna s 3aKOHA
COXpaHEeHUs
MEXaHUYECKON YHEPTUU
B OTCYTCTBHE CHUII
Tpenus. [IpeBpamienue
MEXaHUYECKON YHEPTUU
IIPU HAJIMYWH CHJIBI
TpeHus

Hcnons3oBatk 3aKk0H
COXPAHEHHUS U U3MEHEHUS
MEXaHUYECKON DHEPTUU IIPU
pELIEHNN PACUETHBIX 3a/1a4




60 | IIpocTele MEXaHU3MBI: yKa)KI/ITe' 'ViaxuTe gachl | Ykaxute | [[pOCTbIE MEXaHU3MBL. IIpocTbie MEXaHU3MBI. BribepuTe;
phIyar, 6JI0K, HaKJIOHHAs _— nary «30J10TO€ MPABUIIO» Perauar. MoMeHT CUJIbL. BI/IIL/(bOpMY
wiockocts. [Ipapyo | ([ | MeXaHHUKH. Pbryar. YcioBue paBHOBeCHs KOHTpOJISI
paBHOBeCHs pblyara. MowmeHT cunbl. YcnoBue | pplyara | T
MowmeHT cuibl paBHOBECHSI pbluara.

IToaBm>XHEIN 1
HEMOABMXHBII OJIOKH.
KII mpocthix
MEXaHU3MOB

61 | Peruaru B OBITY, mpUpoIe yKamme. iyxamme qacmi yxmmei [IpocTeie MEXaHU3MBI. Bupel peryaros. B1,16ep1/1Te.
U TeXHUKe. Ppruaru B — aTy; «30710TOE MPABUIIO» VY eTpoicTBO U elicTBHE BH;[/(bopMy
Tene wemoBeka | | MeXaHUKH. Peryar. PBIUKHBIX BECOB. KOHTPOM

MowmeHT cunbl. YcenoBue | DKcnepuMeHTtaipbHoe |
paBHOBECHSI phluara. BBISICHEHHE YCIIOBUS

[TonBwKHBII 1 paBHOBECHSI phluara

HETIOABHMKHBIA OJIOKH.

KIIJ npocTsix

MEXaHHU3MOB

62 | bioku. [Ipumenenue Yxax(me. 'ViaxkuTe gachl | Ykaxute | [IpocTeie Mexannsmbl. | HemoasrkHbIii G110K. BribepuTe
IIpaBUJIa PaBHOBECHS oaCED naTy; «30J10TO€E MPABUIIO» W3MeHeHne HanpaBiIeHUs BHIL/(bopMy
ppwarak oooxy | | | | MEXaHUKU. Peryar. JIEUCTBUS CUIIBI. KOHTpOJ'ISI

Mowmenrt cunbl. Yenosue | [logBmwksbiit 6mok. | T
paBHOBECHSI phluara. Bourpei B cuiie npu

ITonBWXHBII 1 OTCYTCTBHMHM CUJIbI TPEHHUS
HEITOABUKHBIA OJIOKH.

KIIJ npocTsix

MEXaHHU3MOB

63 | «30m0TOE IPaBMIIO» yKa)KI/ITe' 'VikaxuTe yachl | Ykaxute | [[pOCThIE MEXAHU3MBL DKCIIepUMEHTAIILHOE BLI6epI/ITe'
MEXaHUKH — naTy; «30J10TOE MPABUIIO» JI0Ka3aTeNbCTBO PABEHCTBO BI/IIL/(bOpMY

"""""""""" MEXaHUKH. Peryar. paboT npu UCHOIB30BAHUU .KOHTpOJ'IS{'

MomeHT cuiabl. Y cJI0BUE

MPOCThIX MCXaHU3MOB B




paBHOBECHUS pblyara.
IToaBm>XHEIN 1
HEMOABMXHBIIA OJIOKH.

OTCYTCTBHUM CHUJI TPEHHUSI.
Penrenue 3anau

KII mpocthix
MEXaHU3MOB
64 | KIIJ] mpocThix yKEDKI/ITe' EYKa)KI/ITe qacmi YKa)KI/ITeE [IpocTeie MEXaHU3MBI. DKCHEepUMEHTAIBHOE Bbl6epI/ITe'
MEXaHU3MOB. vacel nary «30110TOE TIPABUIIO» onpenenenue KITJI BHL[/(bopMy
OkcmepuMeHTanbHOe ||| MeXaHUKH. Poryar. HAKJIOHHOM MIOCKOCTH. omTponA
HCCIICAOBAHHC Mowmenrt cunbl. Ycinosue | Pemenue 3agjauna 0 | 77T
paBHOBECHS pblyara. onpeaenenue KIIT/]
[ToxBrXHBIH 1 MPOCTBIX MEXaHU3MOB
HEIMOABIXHBINA OJIOKH.
KII mpocthix
MEXaHU3MOB
65 | KonrponbsHhas pabora 1o YKa)I(I/ITe. 'VikakuTe yachl | Ykaxute | Mexannueckas pabota. | MexaHuuecKas SHEpIUL. BLIGepI/ITe.
Teme "Mexanueckas wacel naTy; DopmyJta U 3aKOH COXpaHCHHUS BI/IJI/(bopMy
pabora, momuocts, | | | | BBIYUCIICHUS pabOThHI MEXaHHUYECKON SHEePTHH. KOHTpOJ'ISI
HpOCTbIC MEXaHU3MBI" cwiibl. MexaHndeckast CD()pMyna JIdg 3akowa 0 | T
MOIITHOCTb COXpaHCHHS MEXaHUYECKOM
SHEPTUU B OTCYTCTBHE CHII
Tpenus. IIpespamenue
MEXaHUYECKOH SHEPTHH TIPU
HAJIMYUH CHITBI TPEHUS
66 | IloBTOpenue n VKaxcHTe. 'VKa)KHTE 4achl | |YKaKHTE! PaBHOMEpHOE BUKEHUE. BLI6epI/ITe.
obobmenue conepxanns uace] naty II10THOCTB BelecTRa. BI/IIL/(bOpMy
Kypca ousuku 7 kmacca. || [ | Cuiisl B ipupose KOHTpOJ'[S{

Tewmsl "PaBHOMEpHOE
nemkenne. IOTHOCTE
BenecTBa. CHIIBI B
npupoze"”




67 | IloBropenue u 1 'VKaxuTe Jachl JlaBrenue TBEPIBIX T, Bribepure!
000011IeHHE COEPIKAHMS YKUJIKOCTEH U Ta30B. BH;[/@)opMy'
Kypca hu3uku 7 Kiacca. [TnaBanue Ten KOHTpOJIS;
Tewmn! "JlaBnenue
TBEPABIX TEII,

JKHUJIKOCTCH U Ta3oB,
[InaBanue ten"

68 | Uroromas koHTposbHas |1 EYKaxcHTe qacmi BzaumogeiicTBue TeI. BLIGGpI/ITCE
pabota no kypcy Qpu3uku JlaBneHue TBEPABIX TEII, BHH/d)OpMYI
7 xiacca. Tembl JKHJIKOCTEH U ra3os, KOHTponsf
"B3aumopaercTBHe TEI. [InaBanue ten. PaGotam | 777
JlaBnenue TBEPABIX TElI, MoIIHOCTb. [IpocTsie
JKUJIKOCTCH U Ta30B, MEXaHU3MBbI
[TnaBanue ten. Pabora u
MomIHOCTh. [IpocThie
MeXaHHU3MBbI"

OBILIEE KOJIMYECTBO 68

YACOB I10 [TPO'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIAA YYEHUKA

®usuka, 7 knacc/benara B.B.,Jlomauenkos U.A. ITane6paties FO.A.,Akiioneproe o0mectBo «M3narensctBo «lIpocBerienney;
BBenure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

BBenurte manabIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Bsenure nanHbie



MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE OBPA30OBATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHME

VYxkaxwure yaeOHOe 000pyHOBaHHE

OBOPYJIOBAHUE VIS IPOBEJEHUA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

Yxkaxure 000pyIoBaHHE AJIS IIPOBEIACHAS TA0OPATOPHBIX PadOT, TEMOHCTPAITHA



