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HOACHUTEJIBHAA 3AIIMCKA

Copneprxanue mporpaMMbl HalPaBJICHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKU Ha JIEITETLHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH IPEIMETa
B peaymm3anuu tpeboBannii ®I'OC OOO K miaHUpyeMbIM JTHYHOCTHBIM M METa MPEIMETHBIM pe3yiIbTaTaM
00y4eHus1, a TAK)KE MEX MPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa30BaHMUsL.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpa3yromuii A1l eCTeCTBEHHOHAYYHBIX YI€OHBIX IPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OMOI0THEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3TO NMPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U IPEJOCTaBsseT HanboJiee sicHble 00pa3iibl MPUMEHEHHUS] HAYYHOTO
METO/Ia MO3HAHMUs, T.€. ClI0c00a NOIy4EHUs JOCTOBEPHBIX 3HaHM 0 mupe. Hakonen, ¢usuka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH J1aTh MIKOJIbHUKAM
IIpeJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOTO MCCIIEOBAHUS M PAIOCTH CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOU IPaMOTHOCTH U HHTEpeca K HayKe Y OCHOBHOM Macchl 00y4Jaromuxcs,
KOTOpBbIE B JajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HEe MeHee
BAYKHOM 3a1a4ey ABJIACTCA BBIABICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
oOpa3oBaHus U AajbHEHIIEH MpodeccnOHaNbHOMN e TENbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, «EcrecTBeHHOHAayUHasi TPAMOTHOCTD — 3TO CIIOCOOHOCTh Y€I0BEKA 3aHUMATh aKTHBHYIO
IpakIaHCKYIO MO3HIIMIO O OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBINM Y€JI0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIeAYIOLUX KOMIETEHTHOCTEH:

— HAY4YHO O0OBACHATH SIBJICHUA,
— OLNCHHMNBATH U IIOHUMATh 0COOEHHOCTH HAy4IHOI'O UCCJICNO0BAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JISI ITOJIYYCHH S BBIBOIOB.

N3yuenue ¢puznku cnocoOHO BHECTH pelIarouii BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IpernoiaBaHus yueoHoro npeamera «Pu3ukay B 00pazoBaTeabHbIX opranuzaiusax Poccuiickoit denepanumy,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus: Poccuiickoit @enepanuu, nporokos ot 3 aekadpst 2019 r. Ne TTK-4BH.

Lenu u3ydyeHus: GU3UKH:

— TNpUOOpeTeHHe UHTEpeca U CTPEMIICHHUS 00YUJaIOIIMXCSI K HAYYHOMY U3YYEHHUIO TTPUPOIBI,
pa3BUTHE WX MHTEIUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BHUTHE NPEJCTABICHUI 0O HAYYHOM METO/IE MO3HAHUS 1 (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO

OTHOIIICHUS K OKPY’KAarOIM SBJICHUSM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MAaTEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (dopmupoBaHKE MPEACTABICHUI O PO PU3UKH IS Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHUE NPEACTABIECHUIN 0 BO3MOXHBIX chepax Oyay1iei npodeccnoHaIbHOM 1A TENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTKkeHHe 3TUX 11eJIel Ha YPOBHE OCHOBHOTO 00111€T0 00pa30oBaHus 00€CTI€UNBACTCS pEIICHUEM
CIICAYIOIINX 3a]1a4:

— TpHOOpeTEeHUE 3HAHUK O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUICCKUX, TCTUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUuoOpeTeHrne YMEHUI OMMUCHIBATh U OOBACHITH (PU3UUECKUE SBJICHUS C UCIIOIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 33/1a4 C UCIIOIh30BaHUEM (PU3UUECKUX

MO)IeJ'IeI\/II, TBOPYCCKUX U MPAKTUKOOPUCHTHUPOBAHHBIX 3a/1a4,

— pa3BUTHE YMEHUII HAOII01aTh IPUPOIHBIE SABJICHUS U BBITIOJIHATH OMBITHL, Ta00paTOpHBIE PaOOTHI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BAaHUEM U3MECPUTCIIBHBIX HpI/I60pOB;

— OCBOEHHE TPUEMOB pabOTHI ¢ HHPOpMAITHEH PU3NIECKOTO COACPIKAHUS, BKITFOUast HHPOPMAIIUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O chepamu MpoheCCHOHATBHON JACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PH3HUECKON HAYKH.
MECTO YYEBHOTI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOurero oopazoBanus. JlaHHas mporpamma npeaycMaTpyuBaeT u3ydyeHue Gu3nku Ha 6a30BOM yYpoBHE B 7
Ki1acce B 00péMe 68 yacoB 1o 2 yaca B HEJENIIO.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

Paszjnen 1. ®u3uka u eé posib B NO3HAHNH OKPY:KAIOIIEro MUpa

®du3nka — HayKa 0 PUPOJEC, N3ydaeT PU3UIECCKHE SIBICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKUE,
MAarHUTHBIE, CBETOBbBIC, 3BYKOBBIE.

duznyeckue BenuanHbl. 3mMepenne gusndecknx Bennand. Ousndyeckue npudopsl. [lorpenHocTs
U3MepeHnil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u qpyrue ecTeCTBeHHBIC HAYKU W3YYarOT MPUPOTY. ECTeCTBeHHOHAYYHBIH METO]T TIO3HAHHUS:
HaOJI0/ICHHUE, IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABMKCHHUE TUIIOTE3, SKCIIEPUMEHT TI0 POBEPKE THITOTE3,
oObsicHeHue HabmogaeMoro siBiieHust. Onrcanue GU3NYECKuX sIBICHUH ¢ TOMOIIBIO MOJIETIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIIOBBIC, DJICKTPUICCKUEC, MArHUTHBIC, CBETOBLIC SIBJICHH .

2. ®uzndeckue MpruOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM MIPHOOPOM.

JladbopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JCICHUS TIKABI U3MEPUTEILHOTO MpUOOpa.

2. VI3MepeHne pacCTOSTHHH.

3. U3mepenne 00bEMa KUAKOCTH U TBEPOTO TeIa.

4. OnpeneneHue pa3MepoB MajbIX TE.

5. U3mepenne TemiiepaTypbl Py TOMOIIIH XKUJIKOCTHOTO TEPMOMETPA M JATIUKA TEMITEPATyPBI.

6. [IpoBeeHue HcciaeT0BaHMUs 110 TIPOBEPKE TUIOTE3bI: TATBHOCTD MOJIETA IIAPUKA, ITYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI 0 CTPOEHHHU BellleCTBA

CrpoeHue BeliecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OTbITHL, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BemecTBa. OMNbITH, J0Ka3bIBAIONINE JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBukeHue yactull BemectBa. CBsI3b CKOPOCTHU ABMXKEHUS YaCTUI] ¢ TeMrepaTypoid. bpoyHoBckoe
nBukeHue, quddysus. BzanmoaelicTBrue yacTuIl BellecTBa: NPUTSHKEHUE U OTTAaJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITNYECKHIX) TEIl.
B3aumocBs3b MeX/ 1y CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHO
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbiX COCTOSTHUM BOJIbl. B3anMocBs3b Mex 1y
CBOMCTBaMH BEILIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX U UX ATOMHO MOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0OeHHOCTH arperatHbIX COCTOSHUI BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

JdemoncTpanun

1. Habnionenne OpOYyHOBCKOTO JIBUKCHHUS.

2. Habmonenue nuddysun.

3. Habmronienue siBneHuid, 0ObSICHSIIOMIMXCS MPUTSHKEHUEM UM OTTaJIKMBAHUEM YaCTHI] BELIECTB.

JlabopaTopHbie padoThI M ONBITHI

1. Ouenka auameTpa aToMa METOJO0M PsAIOB (C HCIOJIb30BaHHEM (hoTorpaduii).
2. OnbIThI IO HAOMIOJIEHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH O OOHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYISIPHOTO MPUTSHKEHHSL.

Pasnen 3. /IBu:KeHHe ¥ B3aUMO/IECTBHH

Mexanuueckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHoe aABuxkeHne. CkopocTb. CpeaHsis CKOpOCTh MpU
HEPaBHOMEPHOM JBH>KEHUU. Pacu€T myTu v BpeMeHHU IBWKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xeHue. CkopocTb. CpefHsisi CKOpPOCTh IIPH HEPAaBHOMEPHOM JIBMKEHUU. Pacuér Iyt U BpeMEHM JBUKECHMUSL.

SIBnenue nHepuuu. 3aKoH MHepLUU. B3auMonelicTBue T Kak IpUYMHA U3MEHEHHSI CKOPOCTH JIBUKEHUS



tesn. Macca kak Mepa nHepTHOCTH Teina. [moTHocTh BemecTBa. CBA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMoiencTBus Tei. Cuna ynpyroctd u 3akoH ['yka. Mi3mepenue cuiisl ¢
MOMOIIBIO JUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuiia TshkecTr. Cuiia TsbkecTu Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CliojkeHne cuil, HalpaBJIeHHbIX 110 0JHOH npsMoil. PaBHoaelicTBytomast cui. Cuna
TpeHus. TpeHue CKoIbKeHus u TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MeXaHM4eCcKOTO BMKEHUS Tea.

2. 3Mepenune CKOpOCTH MPSIMOJIMHEHHOTO BIKCHHUS.

3. HabGnronenue siBeHusI MHEPLIUH.

4. HaGnroneHrne u3MEeHEHus1 CKOPOCTH ITPU B3aUMOJIEHCTBUH TEIL.
5. CpaBHEHHUE Macc 0 B3aUMOJICHCTBUIO TEJl.

6. CroskeHHe CHII, HalPaBJICHHBIX 11O OHOU TIPSMOW.

JladbopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOIO MABWKEHHUS (LIApHKa B KUAKOCTU, MOJEINN AIIEKTPUUYECKOTO
ABTOMOOWJIS | T. T1.).

2. Onpenenenne cpeTHeN CKOPOCTH CKOJIBXEHHSI OPYyCKa MITH IapHUKa 10 HAKIIOHHOH TIOCKOCTH.

3. OnpexeneHne TIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHUs (AeGopMaliiu) Ipy>KUHbI OT MPHII0KEHHON
CHJIBL.

5. OnbITH, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIbXKEHHUS OT Beca Tejla U XapakTepa
COIPHKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBieHune TBEPABIX TeJ, JKUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs JaBieHus. /laBienue ra3za. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, Temnepatypsl. [lepenada naBiaenust TBEpABIMU TEIAMHU, KUAKOCTAMU U razamu. 3akoH [lackans.
[TneBMaTHYecKHe MAIIUHBL. 3aBUCUMOCTD JIABJICHHUS JKUJIKOCTH OT IIyOuHBL. ['HapocTatnyeckuii mapagokc.
CooOmaromuecs cocyapl. [ napaBnuyeckiue MeXaHU3MBbI.

AtMmocdepa 3emun 1 aTMochepHOe HaBiaeHUE. [[puUnHBI CylIecTBOBAaHUS BO3AYIIHONW 000I0UKH 3EMITH.
OmnsiT Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprGopsl ams u3MepeHus aTMOCepHOTO TaBICHHUS.

JleiicTBHE KUAKOCTU U raza Ha MOTPyKEHHOE B HUX Telo. BriTankuBatromas (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JdemoncTpanun

. 3aBUCHUMOCTb JJaBJICHUs I'a3a OT TEMIIEPATYpPHI.

. [lepenaua naBiieHUs KUIKOCTBIO U Ta30M.

. CooOmraroniuecst CoOCybl.

. 'mnpaBnnueckuii rpecc.

. [IposiBnenue aericTBUs aTMOC(EPHOTO TABIICHUS.

. 3aBUCUMOCTD BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa OTPYKEHHOM YaCTH TeJla U TUIOTHOCTH JKUIKOCTH.

~N o ol B DN

. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.
8. YcioBue nmiaBaHus Tel: IJIaBaHUE UITH MOTPY>KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUS ILIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCMOCTH Beca Tela B BOJE OT 00bEMaA MOTPpYKEHHOM B )KMIKOCTh YaCTH Tela.
2. OnpezeneHre BBITAIKUBAIONIEH CUITBI, JCHCTBYIOLICH Ha TEJIO0, MOTPY>KEHHOE B KUIKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, AEUCTBYIOUICH HA TEJIO B )KUAKOCTH, OT MAaCCHI TeIa.
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CUJIbL, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUIKOCTH YACTH TEJa M OT INIOTHOCTH KUIAKOCTH.

5. KoHCcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONIPEIEIICHUE €€ IPy30I10IbEMHOCTH.

Pa3nen 5. PaGoTa m MomHOCTH. JHeprus

Mexanudeckast padota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblyar, 070K, HaKJIOHHAs II0CKOCTb. [IpaBmiio paBHOBecus prruara. I[lpumenenue
MpaBUJia paBHOBECHS pbluara K 0JIoKy. «30J10To€ npaBmiio» Mexanuku. KITJ] mpocThix MexaHu3MoB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3ueprus. Kunernueckas u noteHuumanbHas sHeprus. [IpeBpaiienue oqHoro Buaa
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JdeMoHcTpanuu

[IpuMepsl MPOCTBIX MEXaHU3MOB

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue paboThI CUITBI TPEHUS IPU PABHOMEPHOM JBHKEHUU TeJla 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. UccnenoBaHue yCIIOBUI paBHOBECHS phlyara.

3. N3mepenne KI1J] HaKITOHHOM TUIOCKOCTH.

4. N3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTHH.



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuenne ¢pu3nku B 7 KJ1acce HAMPABJICHO HA JIOCTHXKEHUE 00yJarOIUMUCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe socniuTanue:
— IMPOSIBJIIEHHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUecKOl HAyKu;
— LIEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX (PUUKOB.
I'paxcoanckoe u 0yxo6no-npascmeennoe 60cnumanue:

— T'OTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B O6CY)KI[€HI/H/I 06HI€CTB€HHO-3H3‘~II/IMI>IX " 3THYCCKHUX HpO6J’ICM,

CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,
— OCO3HaHHMEC BaA’)KHOCTHU MOPAJIbHO-3THYCCKHUX IMMPHUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[enuocmu HAY4UHO020 NO3HAHUA .

— OCO3HaHHE EHHOCTH (PU3NUYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HaHUSI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JIF0O03HATEIILHOCTH, HHTEPECca K UCCIIeI0BATENbCKON EATEIbHOCTH.
Dopmuposanue Kyibmypol 300p06b5 U IMOUUOHATLHO20 ONA2ONOTYHUA:

— OCO3HAaHUC ICHHOCTH 0€e3011acCHOTO 06pasa KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH ITpaBUJI 0e30macHoOro IOBEACHM HAa TPaHCIIOPTE, HA AO0POrax, € SJICKTPUUCCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

— c(hOopMHUPOBAaHHOCTh HaBbIKa peduieKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa y
JPYroro 4eioBeka.

Tpyooeoe socnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHUYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIBI, TOpOad, Kpaﬂ)
TEXHOJIOTUUYECKOM M COIMaIbHOMN HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHCJIC U (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— HHTEpec K MPaKTUYECKOMY H3Y4EHUIO NMpOodeccHii, CBA3aHHBIX C (UIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B obOmacTu OKp}I)KaI-OH_Ieﬁ
CpCabl, INITAHUPOBAHUA TOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCJIEICTBUM IJI OKPY)KaIOL[Ieﬁ Cpeabl;

— OCO3HaHHe TI00ATbHOTO XapaKTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX PEIICHHS.
Aoanmauusa o0yuarouie2oca K U3MEHAUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPEObL:

— TOTPeOHOCTH BO B3aUMOJCHCTBUH MIPH BHITIOJTHEHUN UCCIICIOBAHUN U MMPOEKTOB (pU3HUECKOM

HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH YCpe3 MPAKTUUCCKYIO NCATCIbHOCTD,



— TOTPEeOHOCTH B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM YHCIie POPMYIHUPOBATH UCH, TTOHSITHSA,

TUTNOTE3bl 0 (QU3NYECKUX OOBEKTaX U SBIICHUSX;
— OCO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIICTEHTHOCTEH B 001acT (DPU3UKY;
— TIJIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUN HOBBIX (DU3MUECKUX 3HAHU;

— CTpEMJICHUE aHAJIU3UPOBATh U BBISABIISATH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U IKOHOMUKHU, B TOM
YlClie C UCNOIb30BaHUEM (PU3NUECKUX 3HAHU;

— OIICHKA CBOUX JEMCTBUI ¢ y4ETOM BIMSHHS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX TJI00aIbHBIX
HOCJIECTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcanbHbIE TO3HABATEIIbHBIE ICHCTBUS

Ba3zoevie nocuueckue oeticmeusn:
— BBISBIISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHH);
— YCTaHaABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUKA, OCHOBAHUS /11 0000IIECHHS U CPAaBHEHHS;

— BBISBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCCMaTPUBAEMBIX (PaKTaxX, TaHHBIX U HAOIIOICHUSX,

OTHOCIIINUXCA K (1)I/ISI/I'-ICCKI/IM SIBJICHUSAM,

— BBIABJIATh NPUYHUHHO-CJICACTBCHHBIC CBA3U ITPHU U3YYCHHUN (1)I/I?>I/ILIGCKI/IX SIBIICHHUI 1 mponecCoB,
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3ANMOCBA3IX (I)I/IBI/I‘IGCKI/IX BCJIIMYUH,

— CaMOCTOSITEIHLHO BHIOMPATh CIIOCO0 perieHus yaeOHoi pusndeckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BELIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3zoenie uccnedosamenvckue oeiicmeu:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIC0BATEILCKU HHCTPYMEHT ITO3HAHUS;

— IIPOBOJMUTH I1IO CaMOCTOATCIIbHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSH‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘IGCKOFO SIBJICHHA,

— OLICHHMBATb HAa IPUMCHHUMOCTDb U JOCTOBCPHOCTD I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIO B XOAC€ UCCIICAO0OBaHUA
WA OKCIICPpUMCHTA,

— CaMOCTOATCIIbBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOBI 110 pE3yJibTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IIPOTrHO3UPOBATH BO3MOIKHOC JalIbHEHNIIIEee pa3BUTUC (1)I/I3I/I‘IeCKI/IX MMponeCcCoOB, a TAKKE BblIBUTATH
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmayueii:

— TPUMEHSTbH Pa3IUYHbIE METO/Ibl, ”HCTPYMEHTHI U 3alpOChl IPU TIOUCKE U 0TOOpe MHPOPMALIUU UITH
JAHHBIX C YYETOM IPEIIOKEHHON YueOHOH (PU3NUecKoil 3a1auu;

— AHAJIMU3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIIPCTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUJOB U (I)OpM
MPCACTABJIICHUSA

— CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBICHUs HHPOPMALIUK U UIUTIOCTPUPOBAThH

pelaeMble 331a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU TpadMKoi U X KOMOMHAILIUSMH.



YHuBepcaabHble KOMMYHUKATHUBHBIC JICHCTBUS

Obwenue:

— B X0JIe 00CYXJIeHHs y4eOHOTO MaTepHaia, pe3yIbTaToB JJa00OPaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIPOCHI 110 CYIIECTBY 0OCYXaeMOW TEMbI M BbICKa3bIBaTh UCH, HAILICJICHHBIC HA PEIICHUE 3a/Ia4d U
noJiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTAaBJIATH CBOU CYXXJACHUSA C CYXKACHUAMU APYTUX YIAaCTHHUKOB JUajiora, O6Hapy71(I/IBaTI>
pa3IM4Me U CXOACTBO MO3ULINI;

— BbIpaXaTb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— TMYOJIMYHO MPENCTABIATH PE3yAbTAThI BHIOJHEHHOTO (PU3MUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmuasn 0esasmenbHOCHb (COMPYOHUUECB0):

— TOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW M WHIMBUAYAJIbHOU PaOOTHI IPU PEIICHUH
KOHKPETHOM (pr3nyeckoit mpoOiemsl;

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTaHU30BBIBATh JIEHCTBHSI 10 €€ JOCTUKEHUIO:
pacrpenensaTh poJik, 00CYK1aTh MPOIIECCH U Pe3yIbTaThl COBMECTHOU pabOThI; 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJHSATH CBOIO YaCcTh Pa0OTHI, IOCTUTAsI KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY HAIPABIICHUIO U
KOOPJIUHUPYS CBOU JEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B 06H_[I/II71 IMPOAYKT 110 KPUTECPHUAM, CAMOCTOATCIIEHO

chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KH3HEHHBIX U Y4€OHBIX CUTYAIHMAX, TPEOYIOMNX JJIs1 PEIICHHS (PU3HUECKHIX
3HAHUU;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOIX0AaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE, IPUHSATHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

— CaMOCTOSITEIBHO COCTABJIATH aJITOPUTM pelieHus (GU3HMUECKOH 3a1a4u WK TJIaHA UCCIIEA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh Ipe/iaracMbie
BAapUAHTHI PEIICHUM;

— Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U TIpeiaraTh MiiaH e€ N3MEHEeHNS,

— OOBSCHATH IPUUYUHBI IOCTHIKEHUS (HE TOCTHXKEHUS ) Pe3YJIbTaTOB JAEATENbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

— BHOCHUTBb KOPPCKTUBLI B ACATCIILHOCTD (B TOM YHCJIC B XO BBIIIOJTHCHHA (I)I/ISI/I‘{CCKOF 0 UCCIICAOBAHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CI/ITyaI_[I/II\/'I, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX prI[HOCTCﬁ;

— OLICHHBATb COOTBCTCTBUC PC3YyJibTaTa LICJIIN U YCIIOBUAM.

3M014u0HaJleblﬁ unmeJsliekm:



— CTaBUTh ce0sl HA MECTO APYTOTo YEJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUH Ha HAYy4YHYIO TEMY,

IIOHUMATb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYIOro.
Ilpunamue ceoa u opyzux:

— TIpU3HABaTh CBOE MPABO HA OIIMOKY IPU pelICHNU (PU3UUECKUX 3a7a4 WU B YTBEP)KICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE AOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 00Y4AIOLINXCS
YMEHHMN:

— WCIIOJIb30BAaTh MOHATHUS: (PU3MUECKUE U XUMHUECKHUE SIBIICHHS; HAOII0IeHHE, YKCTIEPIMEHT, MOJICb,
THIIOTE3a; SAMHULIBI (PU3UYECKUX BEITMYMH; aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOPUSl, paBHOAEHCTBYIOIIAs cUll, Aedopmarius (ynpyras, mjiacTH4ecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbL;

— paznuuaTh ABiIeHUs (AUPPy3us; TEMIOBOE ABMKEHHE YaCTUIl BEIIECTBA; pABHOMEPHOE JIBUKECHHUE;
HEPAaBHOMEPHOE JIBKECHHE; NHEPLINS; B3aUMOJCICTBUE TEN; pABHOBECHE TBEPBIX TEJI C 3aKPETUIEHHON
OCBHI0 BpallleHUs; Tiepeaua AaBJIeHUs TBEPABIMH TeJIaMU, )KUIKOCTSIMU U Ta3aMH; aTMochepHoe
JaBJICHUE; TUIaBaHME TEN; MPEBPALEHUS MEXaHUYECKOW SHEPruu) MO OMHCAHMIO UX XapaKTEpPHBIX

CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC,

— paclo3HaBaTh MPOSBIECHUE M3YYCHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOLEM MHUpE, B TOM YHCIIE
(buznueckue sBICHUS B IPUPOJIE: MPUMEPHI IBMKEHHUS C PA3IMYHBIMU CKOPOCTSMHU B )KMBOU U HEKUBOM
MIPUPO/Ie; ACUCTBHUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBIICHUS HA KUBOI
OpraHu3M; IUIaBaHUeE PbIO; ppIUary B TeJe YeI0BEKa; PHU 3TOM MEPEBOANUTH IPAKTHUUECKYIO 337a4y B
yueOHYI0, BBIJICNATH CYLIECTBEHHbIE CBONCTBA/PU3HAKN (PU3NYECKUX SBJICHUM;

— ONMCHIBATh U3yYCHHbIEC CBOICTBA Tell U (PU3UUECKUE SABJICHUS, UCIIONb3YyA (PU3NUecKre BETUIHHbI
(macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHASL CKOPOCTh, CHUJIa YIIPYTOCTH, CUIIa
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTo Tena, KHUIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI, KO3()(PUIIHEHT MOJIE3HOTO IEHCTBUS
MEXaHHU3MOB, KHHETHUYECKasi U IOTEHI[MAIbHAS SHEPTHs); IPU OMMCAHUM MPABUIHLHO TPAKTOBATH (U3 -
YECKHUIl CMBICI MCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUUH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMH BETUYHMHAMHU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIHUNH;

— XapaKTepHU30BaTh CBOMWCTBA TeJ, (PU3NUECKUE SBJIECHUS U MIPOLECCHI, UCIOIb3Ys MPaBUIIa CIIOKEHUS
cuJ1 (B/10JIb OJJTHOM MpsiMOI), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXpAaHEHUs MEXaHUUECKOM SHEPTUH; IPH 3TOM
J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMCHIBATh €r0 MaTeMaTHYeCKOEe BhIPAKEHHE;

— OOBSCHATH PU3NUECKUE SBIICHHS, TPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYallUi MPAKTUK OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIIECTBEHHBIE CBSI3H, CTPOUTH
o0BbsicHeHue U3 1—2 OrMuecKux 1aroB ¢ ONopoi Ha 1—2 n3ydeHHbIX CBOMCTBA (PU3NUECKUX SBJICHUH,
($U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.TIBI, CBA3bIBAOIINEC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIu3a YCJIOBHA 3aav4u 3alIMChIBATh KPATKOC YCJIOBUC, IO/ -

CTaBIATH (PU3HUECKUE BETMYMHBI B (POPMYIIBI U IPOBOIUTH PACcUYEThl, HAXOIUTH CIIPABOYHBIC TaHHbIC,



HE0O0XOAMMBIE /7S peIlIeHHs 3a1a4, OLICHUBATh PEATICTUYHOCTD OJIYYEHHOW (PU3NYECKO BETMUMHBL,

— Ppacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTH MPH MOMOIIY (PH3MUECKIX METOI0B; B OIIMCAHUH
HCCIIEIOBAHUS BBIIEISITH IPOBEPSEMOE NIPEATION0KEHHE (TUIIOTEZY), pa3jinyaTh U HHTEPIPETUPOBATD
MOJIyYCHHBIH PEe3yNbTaT, HAXOAUTH OIIMOKU B XOJI€ OIBITA, JICJIaTh BBIBOJBI I10 €TO PEe3yNbTaTaM;

— TIPOBOJMTH OIBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKUX CBOHCTB TEI:
(hopMyITUpOBaTh MTPOBEPSEMBIC TIPETIONOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OIBITA ¥ (POPMYIHPOBATH BEIBOIBI;

— BBIIIOJHATH HNPSAMBIC USMEPCHUA PACCTOAHUA, BPpEMCHU, MACChI TECJIA, O6”béMa, CUJIBI U TCMIICPATYPhbL
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (PU3HUECKOMN BETMUMHBI OT IPYroi ¢
HCII0JIb30BAHNEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBMKYIIETOCS TeJla OT BpEMEHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIBbI TPEHUS OT IIJIOIIAN CONPUKOCHOBEHHMS TEII; CHJIBI YIPYTOCTH OT YJIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO IOTPY)KEHO TeJI0; YCIOBUM MIaBaHUs
TeJ, YCIOBUM paBHOBECHUS pblyara 1 0J0KOB); y4acTBOBATh B INIAHWPOBAHUU y4EOHOTO UCCIIEIOBAHMS,
coOuparh YCTaHOBKY M BBINOJIHITH U3MEPEHUS, CIe1ys MPENI0KEHHOMY TUIaHy, PUKCUPOBATH
Pe3yJbTaThl MOJIY4E€HHOHN 3aBUCUMOCTH (PU3MUYECKUX BETMYHMH B BUJIE TIPEIOKEHHBIX TaOIUI U

rpaduKoB, IeaTh BIBOBI 10 pe3ysibTaTaM HCCIeA0BaHUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/lyXa; BHITAJIKUBAIOLIAs CHUJIA, IEHCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTh TEJI0; KOIPPUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
MPeI0KEHHOM UHCTPYKIUU: MIPU BBIIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAU€HUE UCKOMOM BEIMYUHBI,

— coOmI0IaTh MpaBMiIa TEXHUKHU 0€30TIaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYIOBAHUEM;

— yKa3bIBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECBI, TEPMOMETP,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OApOMETP, phlyar, MOIBMKHBINA 1 HEMIOABHKHBIN OJIOK, HA-

KJIOHHAas IIJIOCKOCTD,

— XdpPaKTCPHU30BATb IPUHIHIIbLI ,Z[eﬁCTBHH N3YyYCHHBIX HpI/I60pOB U TCXHUYCCKHNX YCTPOﬁCTB C OHOpOﬁ
Ha X OIMKMCaHUsA (B TOM 4HUCJIC: IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMCED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBIICHUH U HCO6XOI[I/IMBIG (1)I/I3I/I‘IGCKI/IC 3aKOHBI U 3aKOHOMCEPHOCTH;,

— IIPUBOJUTH NPUMCPBI / HaxXoaUuThb I/IH(i)OpMaI_II/IIO O IpUMEpPax NPAKTUICCKOTO UCIIOJIb30BAHUA
(I)I/ISI/ILICCKI/IX 3HAHHUI B IOBCEIHEBHOM JKU3HH IS obecneueHus 0€30I1aCHOCTH Ipu 06paIJ_IeHI/II/I C
HpI/I60paMI/I U TCXHUYCCKUMU YCTpOﬁCTBaMH, COXpaHCHU: 300POBbBI U CO6J'II-OI[GHI/I$I HOpM
OKOJOTHYCCKOT'O ITOBCACHUS B OKPY)KaIOH_[eﬁ cpeac;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IO CKOBBIM 3aIIPpOCOM, Ha OCHOBC UMCIOIINXCA 3HaHUH U HYTGM CpaBHCHHUA PA3JIMYHBIX HCTOYHHUKOB
BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpAa sABJIACTCA HpOTHBOquI/IBOﬁ WA MOXET OBITh HCHOCTOBCpHOﬁ;

— HCIIOJIb30BaTh IIPU BBINOJHEHUH YU€OHBIX 33aHUH HAyYHO-TOMYJISIPHYIO JUTEPATypy (PU3NIECKOTO
COJIep’KaHus, CIIPaBOYHbIE MaTEpUaIbl, peCypchl C€TH MIHTEpHET; BIafieTh IpUEMaMH KOH -



CIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBanus HHGOPMAIH U3 OJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

— CO3/JaBaTh COOCTBEHHBIC KPAaTKHE MTUChbMEHHBIE M YCTHBIE COOOIICHMS HA OCHOBE 2—3 UCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE TTyOJUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3ylbTaTax MPOEKTOB MM YIeOHBIX MCCISA0OBAHUN; IPH STOM IPAMOTHO HCIIOJIb30BATh U3YYCHHBII

MOHATUIHBIN anmapat Kypca (PU3MKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTALIUCH;

— IIPU BBIIIOJHCHUHU y‘-I€6HBIX IMPOCKTOB " I/ICCJIGI[OBaHI/Iﬁ pacnpeacisiThb 00s13aHHOCTH B T'pynic B
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3aJa4aMiu, CJIICAUTH 3a BBITIOJTHCHHUEM I1JIaHA IICIZCTBPIIZ, aJICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIaZd B ACATCIIbHOCTD I'PYIIIbI; BRICTpaAUBAaTh KOMMYHUKATUBHOC

B3aHMOﬂeﬁCTBHC, YYUTBIBAasA MHCHHUEC OKPYKarOInX.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmeHoBaHue pa3iaesioB n KosanuyecTBo yacoB Jara Buabl 1eATeIbHOCTH Buasl, DJIeKTPOHHbIE
I/l | TeM HPOrpaMMbl H3yYeHHS dopmbr (uudppossbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHE KOHTPOJIst o0pa3oBaTe/bHbIe
padoTsl padoTsl pecypesbi
Paszyen 1. @u3nka u eé posib B MO3HAHHH OKPY’KAIOIIEr0 MUPa
1.1. | ®usuka — nHayka o mpupoae | 2 0 0 06.09.2022 | BelsiBieHne pa3nnuuii Mexy GU3NUECKUMH M XUMHYecKUMHU npeBpamenusmMu (MC — xumus); Verupiit POII
08.09.2022 orpoc;
1.2. | ®du3nveckne BeTHIHHBI 2 0 1 09.09.2022 | OnpeneneHne LEHBI IEICHUS IIKAJIBI H3MEPUTEIBHOI0 IpHbopa; Ycrublit PO
13.09.2022 | M3MepeHue TUHEHHBIX pa3MepOB TEJ M IIPOMEKYTKOB BPEMEHH € yUETOM MOTPELIHOCTEH; orpoc;
H3mepenne 06bEMa KUIKOCTH M TBEPAOTO Tea;
H3mepeHne TeMnepaTypsl Py MOMOIIH KHAKOCTHOTO TEPMOMETpa M JaTYMKa TEMIIEPATyphl;
BrInosHeHIE TBOPYECKHUX 3aJaHUIT 110 MOMCKY CIIOCOOOB N3MEPECHU ST HEKOTOPBIX (PH3MIECKUX
XapaKTEPHUCTHK, HAIPIMEP Pa3MepOB MaIIBIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), yIAIEHHBIX 00BEKTOB,
OOJIBIINX PACCTOSHUI, MAJIBIX TPOMEKYTKOB BpeMeHH. OOCyKICHHE IPe/IaraeéMbIX ClIOCOO0B;
1.3 | EcrecTBeHHO- HAy4HBbIii MeTOX | 2 0 0 16.09.2022 | BblABHIKEHHE THIIOTE3, OOBSICHSIOMIMX IIPOCTHIC SBJICHUS, HAIPUMEP: — MT0YEMY OCTaHABINBACTCS YerHbiit POILI
TO3HAHUS 20.09.2022 | aBuKyIIeecs Mo rOpM30HTaIbHON MOBEPXHOCTH TEJI0;— MOYEMY B JKapPKYIO IMOrojly B CBETJION oJexae orpoc;
NpoxJiaaHel, 4eM B TEMHOM; TTuceMeHHbIH
TIpeoxenne croco60B MPOBEPKH IHITOTE3; KOHTPOITb;
TIpoBeeHue nccie10BaHMs 10 MPOBEPKE KAaKOoif JINOO TMIIOTE3bl, HAPUMEP: JalbHOCTh 0JIETa apuKa,
MyIEHHOr0 FOPU30HTAIBHO, TeM 60JIblIe, YeM OOJIbIle BHICOTA ITYCKa;
TlocTpoeHue npocTefuX Moeeil GU3nIecKuX sIBICHHIA (B BUJIE PUCYHKOB HIIH CXEM ), HallpuMep
najieHue NpeaMeTa; NpsMOoINHEeHHOe PaclpoCTPAHEHUE CBETa;
Hroro no pasueny 6
Pasnen 2. IlepBoHavaibHbIe CBEIeHHsI O CTPOSHHH BellleCTBA
2.1. | Crpoenne BemecTBa 1 1 0 23.09.2022 | HaGumioneHne 1 HHTEPIPETALHS OHBITOB, CBU/CTEICTBYIOMUX 00 AaTOMHO-MOJIEKYJISIPHOM CTPOCHUH VYerubiii POII
BEIIECTBA: ONBITHI C PACTBOPEHHEM PA3JIMYHBIX BEIIECTB B BOJE; ompoc;
O1eHKa pa3MepOB AaTOMOB M MOJIEKYJI C HCIIONIb30BaHHeM (oTorpaduii, HonydeHHbIX HA ATOMHOM
cunoBoM Mukpockore (ACM);
Onpeznenenne pa3MepoB MaJbIX Tl
2.2. | MBuskenue U B3aHMoOeiicTBHE 2 0 1 27.09.2022 | Habnromenue u o0bsicCHEHHE OPOYHOBCKOTO ABHXKEHUS U siBIcHUS 1uddy3uu; Yerubrit PDOII
YaCTHIl BeLIeCTBA 30.09.2022 | IIpoBeaenue u 06bICHEHNE OMBITOB 10 HAOJIIOICHHUIO TEMIOBOr0 PACIINPEHHS I'a30B; orpoc;
TIpoBenenue 1 06bICHEHUE OMBITOB 10 OOHAPYIKEHUIO CHII MOJICKYJIIPHOTO IPUTSDKCHUS U IpakTHyeckas
OTTaJKUBAHHUSL; pabora;
2.3. | ArperaTrHbie COCTOSIHHS 2 1 0 04.10.2022 | Onucanue (C HCMONB30BAHHEM MIPOCTHIX MO/IENICH ) OCHOBHBIX Pa3JINYHii B CTPOCHHH ra30B, )KUIKOCTEH U YerHbrit POII
BellecTBa 07.10.2022 | TBEpABIX TeN; onpoc;
OOBsICHEHHE MATION CKUMAEMOCTH KHUIKOCTEH U TBEPIBIX Tel, OONBIION C)KHMAaEMOCTH I'a30B; ITucbMeHHBIH
OO0BbsicHeHHE cOXpaHEeHHUsT GOPMBI TBEPABIX TEJ M TEKYUECTH JKHIKOCTH; KOHTPOITb;
TIpoBeaeHUe OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSHHH BOJIbI YaCTUIBI HAXOAATCS B CPSTHEM
Janblie APYT OT Apyra (IUIOTHOCTh MEHBIIIE), 4eM B XKUAKOM;
VYcraHOBIEHHE B3aHMOCBSI3H MEXKIY OCOOCHHOCTSIMHU arperaTHbIX COCTOSIHUIT BOJIBI M CYIIECTBOBAHUEM
BOAHBIX oprann3mMoB (MC — 6uonorus, reorpadus);
Hroro mo pazgery 5

Paznen 3. /IBuiKeHHe U B3aUMOIelicTBHE TeJ




3.1. | Mexanuyeckoe ABUKEHHE 3 0 11.10.2022 | UccnenoBanue paBHOMEPHOTO ABMKEHHUS U OMPEICICHHE €ro IIPU3HAKOB; Vernerit PoII
18.10.2022 | Habmonenne HepaBHOMEPHOTO IBH)KEHHUS U OIIPE/IeIEHHE €T0 OTJIHYHI OT pABHOMEPHOTO JIBIKCHHU S, ompoc;
PeureHue 3a1a4 Ha OnpejelIeHHe IIyTH, CKOPOCTH H BPEMEHH PaBHOMEPHOT'O IBUXKCHUS ITuchbMeHHBII
AHanu3 rpauKoB 3aBUCHMOCTH IIyTH M CKOPOCTHU OT BPEMEHHU; KOHTPOJIb;
3.2. | Uuepuus, macca, NJIOTHOCTH 4 1 21.10.2022 | OGBsICHEHHE U IPOTHO3MPOBAHHE SBJICHUI, 00YCIOBICHHBIX HHEPLHEil, HAIPUMED: YTO IPOUCXOAUT IpH | YCTHBIH PoII
01.11.2022 | TOpPMOKEHHHU MIJIM PE3KOM MaHEBPE aBTOMOO IS, TOYEeMY HEBO3MOKHO MI'HOBEHHO IIPEKPATHTh ABHIKEHHE | OIpPOC;
Ha BEJIOCHUIIE/IE NI CaMOKaTe M T. [I.; ITucbMeHHBII
IIpoBeeHHE M aHAJIN3 OIBITOB, IEMOHCTPHPYIOLIHUX H3MEHEHHE CKOPOCTH JABMKEHHS TeJa B Pe3yJibTaTe KOHTPOJTb;
JIeHCTBHS HA HErO IPYTUX TEl; KonrposnbHas
Pemrenue 3a/1a4 Ha ONpeieIeHHE MacChl Tea, ero 06bEMa 1 IIIOTHOCTH; pabora;
IIpoBeieHHE M aHAJIN3 OIBITOB, JJEMOHCTPHPYIOLINX 3aBUCUMOCTb H3MEHEHM I CKOPOCTH Tella OT ero
Macchl IPH B3aUMOJCHCTBUM Tell. M3MepeHHe MacChl Tesla pa3IndHbIMK CIOCO0aMHu;
OnpeesieHne MIOTHOCTHU TeJla B Pe3yJIbTaTe H3MEPEHUS €ro MacChl 1 00bEMa;
3.3. | Cnaa. Buasl cua 14 1 05.11.2022 | M3yueHne B3aUMOACHCTBUS KaK MPUUNHBI H3MEHEHHS CKOPOCTH TeJla MIIH ero JiepopManunm; VYerubii POII
16.12.2022 | Onucanue peajbHBIX CUTYAIMI B3aUMOJCHCTBUS TEJI C TOMOIIBIO MOJIeJIeil, B KOTOPBIX BBOAHUTCS orpoc;
MOHSTHE U U300 paskeHHe CHUIIBI; [TrchMeHHBII
W3yuenue cuiibl ynpyroctu. FccieoBaHHe 3aBHCHMOCTH CHITBI YIIPYTOCTH OT YAJIMHEHHs PE3HHOBOTO KOHTPOITb;
LIHYpa WK OPYXHHBI(C IIOCTPOCHHEM rpaduka); KonrposnbHas
AHaJu3 NpaKTHYECKUX CUTYAL[Hi, B KOTOPBIX [TPOSIBIISICTCS ISHCTBHE CHJIBI yIIPYrocTH (YIIPYrocTh Ms4a, pabora;
KPOCCOBOK, BETOK JepeBa U JIp.);
AHaJu3 NpaKTHYECKUX CUTYAL[Hi, B KOTOPBIX ITPOSIBIISICTCS ISHCTBHE CHJIIBI yIIPYrocTH (YIIPYrocTh Ms4a,
KPOCCOBOK, BETOK JepeBa U JIp.);
AHaJu3 CUTyaluii, CBSI3aHHBIX C sIBICHUEM TAroTeHHs. O0bsICHEHHE OPOUTAIBHOrO ABUKCHHS IIAHET C
HCIIOJIL30BAHHUEM SIBJICHHUS TATOTEHHS U 3aKoHa nHepiuu (MC — acTpoHOMHS).;
M3mMepenne Beca Tesa ¢ IOMOIIbIO JuHaMomeTpa. O60CHOBaHKE ITOTrO CrI0c00a U3MEPEHUsT;
AHanu3 1 MOJIeNINPOBAHKE SBJICHUSI HEBECOMOCTH;
DKCHEepUMEHTaIbHOE TOJyYeHUE PABUIIA CIIOKEHUS CUJI, HATIPABICHHBIX BJIOJIb OJIHOM NPSIMOI.
OmnpejesieHHe BETMYUHBI PABHOICHCTBYIOIICH CHIT;
M3ydeHue CuiIbl TPEHHS CKOJIBKEHHSI M CHIIBI TPEHH S ITOKOS;
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHU S OT BECA T€J1a U CBOICTB TPYIMIMXCS MOBEPXHOCTEH;
Pemrenne 3ana4 ¢ Hcnoab30BaHUEM HOPMYJI IS pacuyéTa CHUIIbI TSIKECTH, CUIIbI YIPYTOCTH, CHIIBI TPEHHUS;
HWroro mo pazgeny 21
Pasnen 4. JlaBiienne TBEPABIX TeJI, ’KUAKOCTeil U ra3oB
4.1. | DaBaenmne. Ilepenaua 3 0 20.12.2022 | Anamu3 1 00BSICHEHHE OINBITOB U MPAKTHYECKUX CUTYAIMi, B KOTOPBIX MPOSBIISETCS CHIIA JaBICHNUS, VYerubiit POII

JdaBJIeHHs TBEPABIMH TeJIaMH, 27.12.2022 | ObocHoBaHHE C1OCOOOB YMCHBUICHUS U YBEIHUYCHUS TaBICHUS; oIpoc;

JKHIKOCTAMM U razaMu 3ydeHne 3aBUCUMOCTH JaBJICHH ra3a oT 00bEMa i TeMIepaTypsbl; IucemenHbIi
N3ydenune ocobeHHOCTEH TIepeiady NaBICHUS TBEPIABIMHU TEIAMU, )KUIKOCTAMU U razamu. O60CHOBaHHE KOHTPOIIb;
pEe3yJIbTaTOB OIMBITOB OCOOCHHOCTSMH CTPOCHHUS BELIECTBA B TBEPIOM, KUIAKOM H Ia3000pa3HOM
COCTOSIHUSX;

DKCIeprMeHTaIbHOE J0Ka3aTeabCcTBO 3aKoHa [Tackamns;
Pemenue 3amay Ha pacu€r nqaBiaeHUs TBEPAOTO TEa;
4.2. | TaBiieHne KUIKOCTH 5 0 10.01.2023 | MccnenoBanue 3aBHCHMOCTH JaBICHHUS )KUAKOCTH OT FTyOHHBI ITOTPYKEHUS U INIOTHOCTH XKUAKOCTH; VYerubiit POII
24.01.2023 | Habmronenue u 00bsCHEHHE THPOCTATHYECKOrO Mapajokca Ha OCHOBe 3akoHa ITackais; orpoc;
M3ydenne coobIarOmuXCs COCYI0B; IMucemennbIi
Perrenne 3a1a4u Ha pacyET JaBICHUS KHIKOCTH; KOHTPOITb;

OOBsACHEHHE IPUHINUIA JeHCTBUS THIPABIMIECKOro Ipecca;
Ananu3 1 00bsCHEHNE TPAKTHYECKHX CUTYaIHi, IeMOHCTPUPYIOMIMX IPOSBICHHE TaBICHHUS KUIKOCTH H
3akoHa [lackans, HampuMep MPOIEeCCOB B OpraHU3Me mpu ri1y6okoBogHOM HbIpstHUN (MC — OGuonorus);




4.3. | ATmocdepHoe 1aBiieHHe 6 0 27.01.2023 | DkcrepuMeHTaNnbHOE OOHAPYXEHHE aTMOC(EPHOTrO NaBICHUS Vernerit PoII
14.02.2023 | Auamu3 1 00BSCHEHUE ONBITOB M IPAKTUYECKHX CUTYaIlHi, CBS3aHHBIX C JeiicTBIeM aTMOoc(hepHOoro ompoc;
JIaBIICHHUS; ITuchbMeHHBII
OOBsicHeHnE CyIecTBOBaHUA aTMOChepsl Ha 3eMiIe U HEKOTOPHIX MIaHeTaX MK e€ OTCYTCTBUS Ha KOHTPOJTb;
npyrux niaanerax u Jlyne (MC — reorpadus, acTpoHOMHS); JlukranT;
OOBsicHEeHNE U3MEHEHHU S IIOTHOCTH aTMOC(hEphI ¢ BEICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTEI;
Pemenue 3aau Ha pac4ét aTMOC(EpPHOTO JaBICHHUS;
H3ydenue ycrpoiicTBa 6apoMeTpa aHEpOH1a;
4.4. | NeiicTBue ;KHAKOCTH HTa3aHa | 7 3 17.02.2023 | ; YcrHbIIT POIII
MOrpy:kKéHHOE B HUX TeJIO 10.03.2023 | DkcnepuMeHTalbHOE OOHAPYKEHHE IeHCTBUS )KUIAKOCTH | I'a3a Ha IOrpyKEHHOE B HUX TEJIO; orpoc;
OnpeenieHne BHITAIKUBAIOIIEH CHIIBI, IeHCTBYIONIEH Ha TEJO, MOrPYKEHHOE B KUIAKOCTB; [InceMenHbIi
ITpoBeneHue 1 00CYXACHUE OMBITOB, IEMOHCTPUPYIOMUX 3aBUCHMOCTD BBITAJIKUBAIONIEH CHIIBI, KOHTPOITb;
JIeHCTBYIOMIEH Ha TEJIO B )KHJIKOCTH, OT 00bEMa TOTpYKEHHOH B KHJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH 3auer;
KU IKOCTH; ITpakTHyeckas
HccnenoBanue 3aBHCHMOCTH Beca TeJla B BOJIE OT 00bEMa MTOTpyKEHHOM B JKHJIKOCTH YaCTH TeJIa; pabora;
Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHAa APXHMENa U yCIIOBUS IIaBaHUS TEI;
KoncrpynpoBanue apeomerpa Wil KOHCTPYHPOBAHHE JIOJAKH U ONpeJieeHne e€ rpy3onoabEMHOCTH;
Hroro no pazneny 21
Pazznen 5. PadoTa m MomHOCTh. DHEPTHS
5.1. | PaBora n MomHOCTH 3 0 14.03.2023 | DxcnepuMeHTaIbHOE ONpe/eIeHHEe MEXaHHYeCKOH paboThI CHIIBI TSHKECTH IPH MaJACHUHU TeJIa U CHIIBI YcrHeli POII
21.03.2023 | TpeHHs pH paBHOMEPHOM ME€PEMEIIEHUH Tejla 10 TOPU30HTAIbHOM MOBEPXHOCTH; orpoc;
Pacuér MomHoCTH, pa3BUBaeMOii Ipu NoAbEME MO JECTHUIIE; IuceMeHHbIit
Penrenne 3aa4 Ha pac4éT MEXaHUYECKON paboThl M MOIIHOCTH; KOHTDOIIb;
5.2. | IIpocTbie MeXaHU3MBI 5 2 04.04.2023 | ; VerHbii POII
18.04.2023 | OnpeneneHne BEIUTPhIIIA B CHIIE TPOCTHIX MEXaHU3MOB Ha IIPUMEpE pbluara, MoJ(BHKHOIO H orpoc;
HEIMOABHKHOT0 0JI0KOB, HAKJIIOHHOM MJIOCKOCTH; IIuceMeHHbIH
HccnenoBanue yciaoBUsi pABHOBECHS pblyara; KOHTPOJIb;
OOHapy KeHHe CBOHCTB MPOCTHIX MEXAaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTaX U HPUCIIOCOOICHHSX, JIMKTaHT;
HCIIONIb3YyeMBbIX B OBITY H TEXHUKE, a TaK)Ke B )KUBBIX oprann3max (MC — Ouomnorus);
DKCHEepPUMEHTAIbHOE 10Ka3aTeIbCTBO PABEHCTBA PAOOT NPH NPUMEHEHHUHU IPOCTHIX MEXaHU3MOB;
Omnpenenenne KIIJ] HaKIIOHHOM MJIOCKOCTH;
Peuienue 3a1a4 Ha npUMEHEHHE paBUJla paBHOBecUs peluara u Ha pacuér KII/I;
5.3. | Mexanuueckasi JHeprus 4 2 21.04.2023 | DkcnepuMEHTAIbHOE OTNPEe/ICICHIE H3MEHEH IS KHHETHYSCKON U MOTEHIMAIbHON SHEPTUH TeJla [IPH ero YerHbrit POII
05.05.2023 | ckaThIBaHMU 11O HAKJIOHHOI MIOCKOCTH; oIpoc;
DopMyIUpOBAaHUE HA OCHOBE UCCIIEIOBAHUS 3aKOHA COXPAHEHUSI MEXaHUUYECKOU SHEPTHH; IuceMenHbIit
OO0cysx/aeHne TpaHHI IPUMEHUMOCTH 3aKOHA COXPAHEHHS YHEPIHUH; KOHTPOJIb;
PerieHne 3a1a4 ¢ HCIONIB30BAHMEM 3aKOHA COXPAHEHHS SHEPTHH; 3auer;
HWroro mo pazaeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 13
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