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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HaIIpaBJIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIUXCS U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii Al €CTECTBEHHOHAYYHBIX YY€OHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOILIECCOB U SIBICHUH, N3y9aeMbIX XUMHEN, ONOJIOTHEH, acTpOHOMHUEH
U Qusnueckoii reorpadueid. dusznka — 3TO MpeaAMET, KOTOPHI HE TOIBKO BHOCUT OCHOBHOM BKJIa/1 B
€CTeCTBEHHOHAYYHYIO KapTUHY MHPA, HO U IPEJOCTABIISICT Hanbosiee sICHbIE 00pa3Ibl IPUMEHEHHS HAyYHOTO
METO/1a T03HAHUS, T.€. clloco0a MOIy4eHHs JOCTOBEpHBIX 3HaHUH o0 mupe. Hakonen, ¢pusuka — 310
IpeIMET, KOTOPbII HApsAY C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMH JIOJIKEH J1aTh MIKOJIbHUKAM
IPECTaBICHNE 00 YBIEKATEIbHOCTH HAYYHOI'O HUCCIIEJOBAHUSA U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEpeca K HayKe y OCHOBHON Macchl 00y4JaroLuxcs,
KOTOpBbIE B JJaJIbHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax nesreabHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJIETCS BBISIBJICHUE U IIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JajbHeIel mpodeccuoHaTIbHON 1eATEIbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHbIX
UCCIICIOBAaHUN U CO3JJaHUU HOBBIX TeXHOJOrHH. COrlacHO NPUHATOMY B MEXIYHAPOJAHOM COOOILECTBE
ornpeeneHuto, «EcrecTBeHHOHaY4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTb Y€JI0BEKa 3aHUMAaTh aKTUBHYIO
IPaXXJIaHCKYIO MO3UIIMIO 10 OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HieIMU. HaydHO rpaMOTHBIN 4€TI0BEK CTPEMUTCS
y4acTBOBaTh B ApT'yMEHTUPOBAHHOM O0CYKJIEHUU IPOOIeM, OTHOCAILINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— Hay4HO OOBACHATH SIBJICHHA,
— OIICHUBATHb U IIOHUMAThb 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HHTCPIPETUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3ATCIbCTBA JJIS TTOJIYUCHU BBIBOIOB.

N3ydenue pu3nku ciocoOHO BHECTH pEIAIOIINN BKJIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0yYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoii @eneparum,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcrBa npocsetienus: Poccuiickoit @eneparyn, nporokoi ot 3 nexkadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHre HHTepeca U CTPEeMIICHHSI 00YyUYaIOIIMXCS K HAYYHOMY U3YUYEHHUIO MTPUPO/IHI,
pa3BUTHE HMX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Ppa3BUTHUC HpCIlCTaBJ'ICHI/Iﬁ 0 HAYYHOM METOJC IMO3HAHUA U (I)OpMPIpOBaHI/Ie HUCCICIOBATCIBCKOTO

OTHOIICHUS K OKPYKAIOIIUM ABJICHUAM,



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHUs] OCHOB CTPOCHUSI MaTepUU U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKHU;

— QopMupoBaHUE TIPEACTABICHHUHN O POJU (HU3UKHU sl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHIA;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyaymeit npoeccnoHaIbHON 1esSTeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJIrOTOBKA K JaTbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX ABJICHUAX

— TpHOOpeTeHNnEe YMEHUH ONMUCHIBATh U OOBICHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAaHUEM
[MOJyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHUEM (DPU3NIECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCIICPUMCHTAJILHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB PadOTHI ¢ HHPOpMaIHeH (PU3NIECKOro CoIepiKaHus, BKII0Yast HHPOPMAITHIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 U KPUTHUECKOE OIICHUBAHKE WHPOPMALIUY;

— 3HAKOMCTBO cO cepamu nMpodeccruoHalIbHOM 1eATeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3UUECKOM HAYKH.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYHEGHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBusercs 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue GuU3nku Ha 6a30BOM ypoBHE B 7
KJacce B 00bEMe 68 4acoB O 2 yaca B HENEIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUM OKPY/KAIOLIEr0 MUPA

®dusnka — HayKa 0 IPUPOJIE, U3ydaeT (PU3NUECKHE SBICHUSA: MEXaHUUECKHUE, TEMJIOBbIE, DJICKTPUUYECKHE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. M3mepenue ¢pusndyeckux sennunH. Gusndeckue npudopsl. [lorpenrHocTs
nU3MepeHuil. MexnyHapoaHas cucTtemMa eJuHULL.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH U3Yy4atoT Npupoay. EcTecTBeHHOHayuHBbIN METOJ IO3HAHUS:
HaOJIr0/IeHUE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUKEHHE TMITOTE3, IKCIIEPUMEHT I10 IPOBEPKE TUIIOTE3,
o0BbsicHeHUE HabogaeMoro siiieHus. Onucanue pu3nyeckux sSBJICHUH ¢ OMOILBIO MOJENeH.

JdemoHcTpauuu
1. Mexanuyeckue, TEIUIOBbIE, 2JIEKTPUYECKIE, MATHUTHBIE, CBETOBbIC SIBICHHUS.
2. ®uznyeckue NpudOpPsI U MpoIieIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM IPUOOPOM.

JlaGopaTopHbie padoThI U ONBITHI

1. OnpezeneHne EHBI ACICHUS IIKaJIbl U3MEPUTEIBLHOTO MpHUOopa.

2. I3amepeHune pacCcTosTHUM.

3. 3mepenune 00bEMa )XKUIKOCTH U TBEPOTO TEA.

4. OnpeneneHue pasMepoB MajbIX TE.

5. U3mepenne temmneparypbl py MOMOIIU KHUJIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPaTyPhlL.

6. [IpoBenenue rccneg0BaHus MO MPOBEPKE TUMOTE3bI: AATbHOCTD MONETA MIAPHUKA, MYIIIEHHOTO
TOPU30HTANILHO, TeM O0JIbIIIe, YeM OO0JIbIle BHICOTA IMTYCKA.

Pa3nen 2. [lepBoHauyajibHbIE CBEJIEHUSI 0 CTPOEHHH BelIeCTBA

CtpoeHue BemiecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BemecTBa. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrokenue yacTuil BeiecTBa. CBs3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nBwkenue, muddysus. BzanmonelicTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, )KUAKOCTEH 1 TBEPBIX (KPUCTATUIMUECKHX ) TEI.
B3anmMocBsI3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3aMOCBSI3b MEK Ty CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHUSX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX

cocTtostHUI BOoIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpanuu

1. HabGnronenne OpOyHOBCKOIO JIBUYKEHUSI.

2. HaGmonenune nuddysun.

3. HaGmoienue siBjaeHNH, 0OBACHIIOMNXCSA TPUTSHDKEHUEM I OTTAJIKUBAaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCMONIb30BaHUEM (oTorpaduit).
2. OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISIPHOTO MPHUTSKEHUSL.

Pa3nen 3. /IBu:keHHe M B3aUMO/1eiiCTBHH

Mexannueckoe nBuxkeHue. PaBHomepHoe 1 HepaBHOMepHOe JBHxkeHHE. CkopocTh. CpeaHsisi CKOPOCTh MPH
HEpPaBHOMEPHOM JIB)KEHHH. Pacuér myTn v BpeMeHM JIBH>KEHMs. PaBHOMEpHOE M HEpaBHOMEPHOE JIBH -
xenue. Ckopocthb. CpeHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBM)KEHUH. Pacuér myTH U BpeMeHH JIBUKEHUS.

SIBmenue HWHCPLUH. 3aKkoH HHCPIWH. BSaHMOHeﬁCTBHe TCJI KaK MTPUYKWHA U3MCHCHUS CKOPOCTU IBUKCHHA



Ten. Macca kak Mepa nHepTHoOcTH Tena. [InmoTHocTs BemecTBa. CBs3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHuIe 00bEMa BelecTBa.

Cuna xak xapakTepucTHKa B3auMoeicTBus Tesl. Cuna ynpyroctd u 3akoH ['yka. Mi3mepenue cuiel ¢
IIOMOIIbIO JUHAMOMETpA. SIBlIEHUE TATOTEHU U cuiia TspkecTu. Cuia TskecT Ha Apyrux miaHetax (MC).
Bec Tena. HeBecomocTs. CiioxeHue cuil, HaIIpaBJIEHHbIX 110 0AHOM npsMoil. PaBHoaeicTByromas cui. Cuna
TpeHusl. TpeHne CKoJIbKeHUs U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHMYeCKOTo ABMKEHUS Tela.

2. VI3mepenne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmroienue siBJIeHUS MHEPIIHH.

4. HaGnroeHue U3MEHEHUs CKOPOCTH IPU B3aUMOCHCTBUM TeEIl.
5. CpaBHeHuE Mace 10 B3aUMOJEHCTBUIO TEII.

6. CioxxeHue cujl, HalpaBJICHHBIX 110 OJHOU MPSIMOIA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOI'O ABMXKEHHUS (IIapUKa B KHUAKOCTH, MOJIENIN AIEKTPUUYECKOTO
ABTOMOOWJIA U T. 11.).

2. Onpenenenue cpeiHeil CKOPOCTH CKOJIBbKEHUs OpyCcKa MU LIapuKa 110 HAKJIOHHOW IIOCKOCTH.

3. Onpenenenure mMIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTsbKeHus (aAedopmannn) IpyKUHbBI OT IPUII0KEHHON
CUJIBI.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI TPEHHUS CKOJILKEHUS OT Beca Tejla U XapakTepa
COIPHUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. laBiienne TBEPABIX TeJl, )KHIAKOCTEl 1 Ta30B

HaBJ'IeHI/Ie. Croco0sb1 YMCHBIICHHUA U YBCIIMYCHHUA NJABJICHUA. I[aBJ'ICHI/Ie rasa. 3aBUCUMOCTb JaBJICHUS ra3a
oT 00BEMa, Temneparypsl. [lepegava naBpneHus TBEPIABIMU TEIAMH, JKUJIKOCTAMH U Tazamu. 3akoH [lackas.
ITHeBMaTHUYeCKME MAIIUHEL. 3aBUCUMOCTD JaBJICHUS ) KUJIKOCTHU OT FJ'IY61/IHI)I. FI/II[pOCTaTI/ILIeCKI/Iﬁ rnapaaokc.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau 1 atMocdepHoe naBneHue. [IpuunHbI cylecTBOBaHUs BO3YLIHOW 000I0YKH 3eMIIH.
OmnsiT Toppuuennu. M3mepenue atMochepHOTO JaBiIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1151 u3mepenust atMochepHOro JaBiIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxormniaBanue.

JdemMoHcTpanuu

. 3aBUCUMOCTb JJaBJICHUS ra3a OT TeMIIepaTyphl.

. Ilepenaya gaBneHust KHUJIKOCTHIO U TA30M.

. Coobmarommumecs: cocyapl.

. I'mnpaBinueckuii rpecc.

. IlposiBnenue aeiictBust arMoc(hepHOTO JaBIECHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U MIOTHOCTH KHUJIKOCTH.

~N O O B~ WODN

. PaBeHCTBO BBITAJIKMBAIOIIEN CHIIBI BECY BHITCCHEHHOM KUIKOCTH.
8. YcioBure 1utaBaHus TeN: IIaBaHUE WITM TIOTPY)KCHHE TN B 3aBUCHIMOCTH OT COOTHOIICHUS TUIOTHOCTEH

T€1a U )KUJKOCTH.

JlaGopaTopHblie padOThI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B *KHUIKOCTh YaCTH Tela.
2. OnpeneneHne BHITATKUBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIICH CHJIBI, ACHCTBYIOIICH HA TEJIO B )KUIKOCTH, OT MAcChI TeJa.
4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CHUJIbI, AEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT TUNIOTHOCTHU KUJKOCTH.

5. KonctpynpoBanue apeomerpa Uiiu KOHCTPYUPOBAHUE JIOAKHU U OMpeiesieHne e€ rpy30nobEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TIOCKOCTb. [IpaBuio paBHoBecus peruara. [lpumenenue
IpaBUJIa paBHOBECHs pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJI mpocTbix MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunertnueckas u noreHuuanbHast sHeprus. Ilpespaienue oqHoro Bujia
MEXaHUYECKOW SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

JdemoHcTpauuu
IIpuMepsl IPOCTBIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue paboTsl CUIIbI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TeJIa 10 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. ccnenoBanue yCcIoBUil paBHOBECHS pblyara.

3. U3mepenne KI1/1 HakIOHHON TIIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKOM SHEPTUH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne ¢pu3uku B 7 Kilacce HAMpaBJICHO HA TOCTHKEHHUE 00YJatOIUMHUCS TUYHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4EOHOT0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe gocinTanue:
— MpOsIBICHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3HUECKOI HAyKu;
— IEHHOCTHOE OTHOLICHHE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— T'OTOBHOCTb K AKTUBHOMY Y4daCTHUIO B 06CY)K,I[€HI/II/I O6H.[€CTB€HHO'3H3‘II/IMBIX U OTHYCCKHUX HpO6J’ICM,
CBsA3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHUEM ,I[OCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I,

— OCO3HAHHUE BAXXHOCTHU MOPAJIBHO-OTUYCCKHUX IIPUHINUIIOB B ACATCIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIHPHUATHUC DCTCTUUCCKUX KAUCCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITOCTPOCHH, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO020 RO3HAHUA .

— OCO3HAHME LIEHHOCTU (PM3UYECKOM HayKH KaK MOIIIHOI'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BaJKHEUILEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHUE HAy4YHOH J10003HATENbHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM I€ATEIbHOCTH.
Dopmuposanue Kyibmypsl 300p08b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHE [IEHHOCTU 06€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH TIpaBuJI 0€30MMacHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETUIOBBIM
000pyI0BaHUEM B IOMAITHUX YCIOBHSIX;

— ¢(hOopMHUPOBAHHOCTh HaBbIKa peQIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IpaBa y
JAPYIoro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AaKTHUBHOE y4acTHE B PEILIEHNHU MPAKTUUECKUX 3a7a4 (B paMKax CEeMbH, IIKOJIbI, TOPO/a, Kpasi)

TEXHOJIOTUYECKON M COIMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HUHTEpPEeC K MPAKTUYECKOMY H3YUEHHUIO NMPOQEcCcHil, CBA3aHHBIX C PUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUEHTalus Ha IpUMEHEeHHE (PU3NUECKUX 3HAHUH /IS peleHus 3a/1a4 B 00J1acTU OKpYXKarolien
Cpelibl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JIUIS1 OKPY KAOLIEN CPEJIbI;

— OCO3HaHHE TI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOJIeM M IMyTeil UX pelieHusl.
Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YC0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY P BHIMOJIHEHUH UCCIIEIOBAaHUM U MTPOEKTOB (PU3UUECKOI

HaIPaBJIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUAM JIPYTHX;

— IIOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUYICCKYIO ACATCIbHOCTD,



— TOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM UucIie (OPMYIHPOBATH UIEH, IIOHATHS,
TUTIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— 0co3HaHHE Ae(UIUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IUTAHHPOBAHKE CBOETO Pa3BUTHS B IPHOOPETEHUH HOBBIX (DM3HUYCCKUX 3HAHHMIA,

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIISTH B3aUMOCBSA3H IIPUPO/IbI, 0OLIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OLIEHKA CBOMX JICUCTBUH C yUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEIY, BOZMOKHBIX TI100aTBHBIX
HOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIC TI03HABATEIIbHBIEC ICUCTBUSA

bBa3zoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHUI);
— yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKALIMU, OCHOBAHHUS JIst 0000IIEHUS U CPABHEHHS,

— BBIIBJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUUA B PACCMATPUBACMBIX q)aKTaX, JaHHBIX 1 Ha6J'IIO,Z[eHI/I$IX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U ITPHU N3YUCHUU (i)I/ISI/ILIeCKI/IX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BbIBOJAbI C UCIIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX WO33.KHIO‘ICHHI>1, BbIIBUI'aTh
THUITIOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSITEIBHO BEIOMPATh CIIOCO0 penIeHus yueOHoH (pu3nueckoii 3aqauu (CpaBHEHUE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP HanOoIee MOXOAAIIETO C YIETOM CAMOCTOATENBHO BBICICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIB30BATh BOIPOCHI KaK UCCIEA0BATENIbCKUN HHCTPYMEHT [TO3HAHMS;

— MPOBOAUTDH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
OKCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHUBATb HA NTPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOJ€ UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITEIHHO (POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, OTIBITA, UCCIICOBAHNUS;

— MPOTrHO3UPOBATH BO3MOKHOC JanbHEHIee Pa3sBUTHE (1)I/I3I/I‘IGCKI/IX IMPpOLIECCCOB, a4 TAKIKEC BbIABUT'ATb
MMPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayuei:

— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMAIIH UITH

JAHHBIX C YU4ETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UPOBaATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
NIPEACTABIICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY IpeCcTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATD
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, TarpaMMaMi, HHOW IrpaduKoi U UX KOMOMHALIUSMH.



YHuBepcaabHble KOMMYHUKATUBHBIC ICUCTBUS

Obwenue:

— B XO07Ie 00CYXXJIeHUs Y4eOHOr0 MaTepuraia, pe3yabTaToB J1abopaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh
BOTIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI M BbICKAa3bIBaTh WICH, HAIICIICHHBIC HA PEIICHHUE 3a1a4l U
noJiiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— COIIOCTABJISITh CBOU CYXKICHHS C CYKJIECHUSIMU JPYTUX YUaCTHUKOB JUAJIOTa, OOHAPYKUBATh
pa3IM4Me U CXOACTBO NO3ULIUM;

— BBIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U NIUCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO MMPEACTABIIATH PE3YJIbTAaThbl BBIIIOJHECHHOI'O (1)I/I3I/ILICCKOFO OIIBITa (BKCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn oeamenvHochb (COMPYOHUUECMB0):

— MOHHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIBHON pabOThI IPU PELICHUH
KOHKpETHOU (hH3HuecKoil mpoOIembl;

— MPUHUMATH IEJIM COBMECTHOM JCATEIHPHOCTH, OPTaHU30BBIBATh ICUCTBUS 10 €€ JOCTHKCHHUIO:
pacmpenenaTh PO, 00CYKIaTh IPOIECCH U PE3YIIbTaThl COBMECTHOM paboThI; 000011aTh MHEHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OILCHHUBATh Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepcaJ'IbHBIe PCrYIISITUBHBIC JeUCTBUS

Camoopzanumuuﬂ:

— BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAITUAX, TPEOYIOMIHNX ISl peiieHus (PU3nyecKux
3HAHUII;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJX0AAX NPUHATHUS PEeLIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pELIeHNs B IPyMIe, IPUHATHE PELLIEHUI TPYIIIOi);

— CaMOCTOSITEIILHO COCTABIIATh AJITOPUTM pelleHHs (U3NUECKO 3a/1aun WITH IIJIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAaracMble
BAPUAHTHI PEILICHUN;

— JleJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmpons (peghnexcus):
— JaBaTh aJIeKBATHYIO OIEHKY CUTYAIlMH U TpeiaraTh IjiaH e€ U3MEeHEHUS;

— OOBSACHATH MPUYNHBI TIOCTHKEHUS (HEJOCTUKEHHS) pe3YyIbTaTOB I€ATEIbHOCTH, 1aBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJTHEHUA (1)PI31/I‘—I€CKOFO HUcciaca0BaHus
nIn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$ITCHLCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHMKIINX pr,[[HOCTGfI;

— OICHUBATHb COOTBCTCTBUC PC3YyJIbTAaTa LUCIIU U YCIIOBUAM.

3M0l{u0HaJleblIZ UuHmesjieKkm:



— CTaBUTh ce0s Ha MECTO JAPYroro 4ejaoBeKa B X0JIe CIIopa WK AUC KYCCHU Ha HayYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHnH (PU3NUECKUX 3aj]ad WK B YTBEPKACHUIX Ha
Hay4HbIEC TEMBI M TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y O0YyUaIOIIUXCS
YMEHHUIA:

— HCIOJIb30BATh MOHATHS: GU3NUYSCKUE U XUMHUCCKUE SBICHHUS; HAOIIOICHUE, SKCTIEPUMEHT, MOJICIb,
TUIO0TE3a; eUHUIIBI (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIlleCTBA
(TBEpIOE, )KUIIKOE, ra3000pa3HOe); MEXaHUUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpUSl, paBHOACHCTBYIOIas cull, nepopmanus (yrnpyras, miacTH4eckas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

— pasnuyath sBreHus (auddys3us; TermIoBoe IBMKEHUE YaCTUI] BEIIECTBA; PABHOMEPHOE JABIKEHHE;
HEPABHOMEPHOE JABM)KCHUE; NHEPLINS; B3aUMOJICHCTBUE TEJI; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHOU
OCBIO BpalllCHUS; IIepe/iaya JaBlIeHUs TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; aTMOC(EepHOe
JlaBJICHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3MUECKOE SBICHUE;

— pacro3HaBaTh MPOSBIIEHNUE U3YUYEHHBIX (PU3HUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
¢bu3nveckue SBICHUS B IPUPOJIE: IPUMEPHI IBUKECHHUS C PA3IMIHBIMHA CKOPOCTSMU B JKUBOW M HEXKHBOK
IPUPO/JIE; NEHCTBHUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOro JaBJICHUS HA KUBON
OpraHu3M; IUIaBaHHE PbIO; PhIYAry B TEJIE€ YEIOBEKa; IPU ATOM NEPEBOANTH PAKTUUECKYIO 3a/1a4y B
yueOHY10, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SBICHUM;

— OMNMCHIBAaTh U3YUYEHHBIE CBOMCTBA TE U (PU3NUYECKHE SIBJICHUS, UCTIOIb3Ys PU3NUECKHE BETUUNHBI
(macca, 00BEM, INIOTHOCTH BEHIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA
TSKECTH, BEC TeJIa, CHJIa TPEHHUS, AaBiieHne (TBEPAOTro Tena, KHUAKOCTH, ra3a), BBITAIKUBAIOIIAs CHUIA,
MexaHuuyeckas paboTa, MOIIIHOCTb, IJIEY0 CUJIbI, MOMEHT CHJIbI, KO3(DPHUIIMEHT MOJIE3HOTO ACHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U OTEHIMATIbHAsL SHEPTUs); IPU OIMCAHUU NPABUIBHO TPAKTOBAaTh (U3~
YECKUI CMBICII UCTIOJIb3YEMbIX BEJTMUNH, UX 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX BEJTMUNH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C APYTUMH BETUUYMHAMU, CTPOUTDH IpadrKu
M3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

— XapakTepu30BaTh CBOWCTBA TeJl, GU3NUECKUE SBJICHUS U MIPOLIECCHI, UCIIOB3YS MpPaBUiIa CIOKEHUS
cuJ1 (BJIOJIb OJTHOM MpsiMON), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUiI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUUECKOW SHEPTUH; TIPU 3TOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— OOBSICHATH PU3NUECKUE SIBICHUS, MPOIIECCHl M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYyalNi IPAKTUKOOPUEHTHUPOBAHHOIO XapaKTEPA: BBISIBIATH NPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHEHHE U3 1—2 JTIOTMYeCKUX 1IaroB ¢ ONOpoil Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM,

CbI/ISI/I'-IeCKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTH;

— pcuiaTtb paC‘-IéTHLIC 3aga4u B 1—2 ,Z[eﬁCTBI/IH, HCIIOJIb3YA 3aKOHBI U q)OpMy'J'H:I, CBA3BIBAIOIIHEC
CbI/ISI/I'-IeCKI/Ie BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIIOBHA 3aJa4d 3allMChIBATE KPATKOC YCJIOBUEC, IO -

CTaBJIATH (PU3HUECKHE BETUUMHBI B (DOPMYJIbI U TPOBOAUTDH PACUEThl, HAXOAUTh CIIPABOYHbIE TaHHBIE,



HGOGXO,Z[I/IMBIG AJid pClICHUA 3a/1da4, OCHUBATL PCATTUCTUIHOCTD HOJIy‘-IGHHOfI (1)I/IBI/I‘ICCKOI71 BCINYUHBI,

— Ppacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIMTH MPU TOMOIIY (PU3HUYECKUX METOI0B; B ONTUCAHUU
HCCIIEIOBaHMS BBIJEIATDH IIPOBEPSAEMOE MIPEAIIONI0KEHNE (TUIIOTESY), pa3indaTh U HHTEPIPETUPOBATD

HOJIy‘-IQHHBIﬁ pe3yiibTaT, HAXOAUTH OIINOKHY B XOJE€ OIIbITa, ACJIaTh BBIBOALI IO €ro pe3yJjibTaTaM,

— TIPOBOJUTH OMBITHI 110 HAOIIOJCHHUIO (PU3MUYECKUX SIBICHUHN MM (PU3MUECKIX CBOWCTB TEN:
(dbopMynpoBaTh IpOBEpsEMbIE MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 PEIOAKEHHOT0 000py10Ba-

HUS, 3aMIMCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

— BBIIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACCHI Tella, 00bEMa, CUIIbI U TEMIIEPATYPHI
C UCTIOJIb30BaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMHUCHIBATH IOKA3aHUS IPUOOPOB C YIETOM
3aJIaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUN;

— MPOBOAMTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYIECKON BETUYHUHBI OT IPYTOi C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JABUKYILIETOCS Tella OT BPEMEHHU
JBUKCHHSI TEJIa; CHIIBI TPEHHSI CKOJILKEHUS OT Beca Tea, KadecTBa 00padOTKH MOBEPXHOCTEH TN U
HE3aBUCHUMOCTH CUJIbl TPEHUS OT IUIOIIAIA COIIPUKOCHOBEHUS TEN; CHJIbI YIIPYTOCTH OT YAJIMHEHUS
MIPYKUHBIL; BHITAIKUBAIOIIECH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tea U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO0; YCIOBUH IIaBaHUS
TeJ, YCIIOBUIM paBHOBECHS pbldara v OJIOKOB); y4aCTBOBATh B IJIAHUPOBAHUU YUEOHOTO HCCIEAOBAHNUS,
coOupaTh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIeAYs IPEI0KEHHOMY IIaHy, (PUKCUPOBATh
PE3YNbTATHI MTOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH B BHUJIC TIPEJIOKECHHBIX TAOJIUIl U
rpaduKoB, JeNaTh BIBOJBI IO PE3ylIbTaTaM HCCIEIOBAHNUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (IUIOTHOCTD BEIIECTBA KUAKOCTH U
TBEPJIOTO TEJIA; CUJla TPEHUS CKOJIBKEHUS; JABICHUE BO3AyXa; BBITAIKUBAIOIIAs CHJIA, IEUCTBYIOIIAsI HA
MOTPYKEHHOE B JKUAKOCTH TEJO0; KOO(PPHUIMEHT MOJIE3HOTO JCHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYs
MIPEIJIOKEHHON MHCTPYKLUU: IPU BBIIIOJHEHUH U3MEPEHUIN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISITh 3HAUE€HUE NICKOMOM BEIMYUHBI;
— Cco0JI0IaTh MpaBUiIa TEXHUKU 0€30M1acHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHILHUIIBI JEWCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETD,
JMHAMOMET, COOOIIAOIINECs COCYIbl, 0apOMETp, pblyar, HOJBMKHBIM U HEMOABM)KHBIN OJI0K, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepU30BaTh NPUHIMIIBI IeHCTBUS N3YUYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOHCTB C ONOPOi
Ha MX OMMCaHUA (B TOM YHCIIe: OJIIUITHUKY, YCTPOMCTBO BOAOIIPOBOAA, THIPABIMUECKUN IIpecce,
MaHOMETp, BBICOTOMED, MOPILIHEBOM HACOC, apEOMETP), UCTIONb3YsI 3HAHUS O CBOMCTBAX (U3UUYECKUX

SIBJIGHUN ¥ HEOOXO0AMMbIe (PU3NYECKHE 3aKOHbI U 3aKOHOMEPHOCTH;

— MPUBOJUTH IPUMEPHI / HAXOAUTh HH(POPMAIIUIO O MIPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
¢u3nUecKrux 3HaHUH B MOBCETHEBHOM JKU3HU JJIs oOecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢
npubopamMM U TEXHUYECKHUMHU YCTPOICTBAMU, COXPaHEHUS 370POBbs M COOITIOIEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIECH Cpelie;

— OCYUICCTBJIATH OT60p NCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHeT B COOTBCTCTBHH C 3aJaHHBIM
IO CKOBBIM 3aITPpOCOM, Ha OCHOBC UMCHOIIIUXCA 3HaHUH U HYTeM CpaBHCHHA pa3JIMYHBIX UCTOYHUKOB
BBIACIIATD HH(bOpMaL[I/IIO, KOTOpas sABJISACTCA HpOTHBOpC‘-IHBOfI WA MOJKET OBITh HC,E[OCTOBepHOI\/'I;

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YUYEOHBIX 33aJJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOTO
COJIepKaHusl, CIPABOYHBIE MAaTEPHUAJIBI, pecypchl ceTu MHTepHET; BiIajeTh NpUEMaMH KOH-



CIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMAIIUH U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3JaBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu GU3NIECKOT0 COJIEPIKAHH, B TOM YUCIIE MYOJUYHO JIeNIaTh KPaTKUE COOOIIEHUS O
pe3yabTaTax MpPOEKTOB WM y4eOHBIX HCCIEIOBAHUMN; IIPU 3TOM IPaMOTHO UCIOIb30BATh U3yYCHHBIH

MOHATUIHBIN anmapat Kypca (U3MKH, CONPOBOXK/IATH BHICTYIUIEHUE NTPE3CHTALIUEH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeaciaTb 0053aHHOCTH B rpymaric B
COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJJa4daMi, CJICIUTH 3a BBIIIOJTHCHHUECM I1JIaHA HGfICTBPIfI, aJICKBAaTHO
OLICHUBATb COOCTBEHHBIH BKJIaJ B ACATCIBHOCTD I'PYIIIIbI; BBICTPAHNBATH KOMMYHHUKATHUBHOC

B3aHMO[[eI>'ICTBI/IC, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaumeHoBaHHe pa3/iejioB U TeM KosinuecTBo yacoB Jara Bujibl 1€ T ILHOCTH Bujsbl, DJ1eKTPOHHBbIE
/I | IporpaMMbl H3Yy4YeHHs ¢opmbI (uudgposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIS 00pa3soBaTelbHBIE
pa6oTsI pa6oTsI pecypesi
Paznen 1. @u3nka u e€ poJib B IO3HAHUHU OKPY KAOLIEr0 MHpPa
1.1. | ®u3uka — HayKa o npupojae 2 0 0 02.09.2022 | BslsiBneHue pa3nuunii MeXAy GpU3NYECKUMU U XUMHYECKUMH HpeBpatieHusMu (MC — xumus); VerHbrit PO
06.09.2022 | Pacno3naBanue u kiaccudukanus Gu3nIeckux sBICHUN: MEXaHUYECKUX, TEIUIOBBIX, AJIGKTPUUECKUX, | Ompoc;
MarHUTHBIX U CBETOBBIX;
Hab6monenue u onvcanue GU3NUECKUX ABJICHUM;
1.2. | ®dusnyecKne BeJIMYUHBI 2 0 1 09.09.2022 | OmnpeneneHue LEHbI ACICHUS HIKAIBI H3MEPUTEIBHOTO IPUO0pa; YcrHsrit PoOII
13.09.2022 | M3mepeHne TMHEHHBIX Pa3MEPOB TN U IPOMEKYTKOB BPEMEHH C YUETOM IOTPEITHOCTENH; or1poc;
W3mepenne o6bEMa XKUIKOCTU U TBEPIOTO TENA;
HM3mepeHue TemMiiepartypsl IIpy IOMOLIN JKHJIKOCTHOIO TEPMOMETPA U JATUYHKA TEMIIEPATYPbI;
1.3 | EcTecTBeHHO- HAY4HbIii MeTO] 2 1 1 16.09.2022 | BblaBHXKEHHE FHIIOTE3, OOBSACHSIOUIMX IIPOCTHIE ABJIEHHS, HAIIPUMEP:— MOYEMY OCTAHABJIUBAETCS Konrponenas | POII
NO3HAHMSA 20.09.2022 | nBmxyIeecs 110 ropU30HTaIbHOMN II0BEPXHOCTH TEJI0;— I10YEMY B JKapKyIo II0rojly B CBETIION oexae | pabora;
MpoXJIaAHEeH, YeM B TEMHOM; IIpakTHueckas
TpeuiokeHue criocod0oB NPOBEPKH I'MIIOTES; pabora;
TlocTpoenue npocTeHmux Moesneil GU3HIecKuX siBICHUIT (B BUAE PUCYHKOB HJIM CXEM), HAIIpUMeEp
naJIeHue MpeIMETa; NPSMOJIMHEIfHOe PacpOCTPaHEHUE CBETA;
Wroro o pazaeny 6
Pa3znen 2. llepBoHayaibHbIE CBECHHS O CTPOCHUH BellecTBa
2.1. | CTpoenue BeuecTBa 1 0 0 23.09.2022 | HaGuroneHne 1 HHTEPIIPETALHS ONBITOB, CBUACTEIbCTBYIOIIMX 00 AaTOMHO-MOJICKYJISIPHOM CTPOCHHH YcerHbiit POII
BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHbBIX BEILECTB B BOJIC; orpoc;
OreHKa pa3MepoB aTOMOB U MOJIEKYJI C HCIIOJIb30BaHNUEM (oTOrpaduii, MOIy4EHHBIX HAa AaTOMHOM
cutoBoM Mukpockorie (ACM);
Onpezenenne pasMepoB MajlbIX TEJ;
2.2. | dBu:keHHe M B3aUMoO/ieiicTBHE 2 0 1 27.09.2022 | HabaroneHue U 00bsACHEHHE OPOYHOBCKOIO IBUIKEHHUS U siBiIeHUs 1ubdy3un; VYTt POII
YacTHII BelllecTBa 30.09.2022 | ITposeneHue 1 0OBSCHEHUE OIBITOB 110 HAOJIIOIEHUIO TEMIOBOr0 PACLIMPEHUs ra30B; orpoc;
IpoBenenue 1 0OOBSICHEHHE OIBITOB 10 OOHAPYIKEHUIO CHJI MOJICKY/IPHOTO IPHTSDKCHUS TpakTuueckas
OTTAJIKUBAHUS, paborta;
2.3. | ArperaTHble COCTOSTHUSI 2 0 0 04.10.2022 | Onucanue (C UCHOIB30BAaHUEM ITPOCTBIX MOJIEIICi) OCHOBHBIX PA3JIMYHii B CTPOCHUH ra30B, YcrHbiit POII
BellecTBa 07.10.2022 | >kuaKoCTeH U TBEPABIX TEIT; onpoc;
OOBSICHEHNE MAJIOH CKUMAEMOCTH KUKOCTEH U TBEPJBIX TeJI, OOJBIION CKUMAEMOCTH Ta30B; TIpakTuueckas
TIpoBeieHUE ONBITOB, IOKA3BIBAOIINX, YTO B TBEPOM COCTOSIHUM BOJIbI YACTUIIBI HAXOMSATCS B pabora;
CpelHeM Jallbliie APYT OT Apyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM;
YcraHOBIICHHE B3aMMOCBSI3H MEK/Ly OCOOCHHOCTSMH arperaTHbIX COCTOSIHUM BOJIBI M
CyIIeCTBOBaHHEM BOAHBIX oprann3moB (MC — Guoiorus, reorpadus);
HWroro no pazaeny 5

Paznien 3. /IBMskeHHe ¥ B3aNMOAEICTBHE TeJT




3.1. | Mexannueckoe ABHIKEHHE 3 1 11.10.2022 | HccnenoBanne paBHOMEPHOTO JBHXKEHUS U OIIPE/IEIICHHE €0 IPU3HAKOB; ; POIII
18.10.2022 | HabnroneHue HEpaBHOMEPHOT'O JBHIKEHHS U OIIPEICIICHUE €r0 OTIINYHUH OT paBHOMEPHOT O ABMKeHus; | KonTponsHas
Perrenne 3aa4 Ha onpezeIeHUE Iy TH, CKOPOCTH M BPEMEHH PABHOMEPHOT'O JIBIKCHUS; pabora;
IIpakTiueckas
pabora;
3.2. | UHepuusi, Macca, IVIOTHOCTH 4 0 21.10.2022 | O6BsiCHEHHUE 1 IPOrHO3HPOBAHKE SIBIICHUI, 00YCIIOBICHHBIX HHEPLIUEH, HAIIPHUMED: YTO IPOUCXOTUT YcTabrit POII
08.11.2022 | npu TOPMOKEHHH WIIA PE3KOM MaHEBpPE aBTOMOOMIISI, [I0YEMY HEBO3MOYKHO MTHOBEHHO ITPEKPATHTh onpoc;
JIBIDKCHUE Ha BEJIOCHIIE]IC WIIM CaMOKaTe | T. J.; TIpakTHueckas
IIpoBeneHue n aHAIN3 OMBITOB, AEMOHCTPUPYIOLIMX H3MEHECHHE CKOPOCTH JBHIKCHUS TEJIa B pabora;
pe3ynbTaTe JeHCTBHS HAa HErO JPYTHX Tel;
Perrenne 3a1a4 Ha OnpeIeICHUE MAaCCh Tea, ero 00bEMa 1 MIOTHOCTH;
OmnpeeneHye IIOTHOCTHU TeJia B pe3yJIbTaTe U3MEPEHHUS €ro MacChl U 00bEMa;
3.3. | Cuaa. Buasl cui 14 0 11.11.2022 | M3yuyeHne B3anMOAEHCTBUS KaK MPUYMHBI U3MEHEHHsI CKOPOCTH TeJja MM ero aedopmarum; Ve PO
10.01.2023 | AHanu3 NpaKTHYECKUX CUTYAIUi, B KOTOPBIX MPOSBIIETCS JCHCTBHE CHIIBI yTIPYTOCTH (YIIPYyTroCTh o1poc;
Ms4a, KPOCCOBOK, BETOK JIepeBa M JIp.); TTuceMeHHbIH
AHanu3 CUTyaluii, CBI3aHHbIX C IBJICHHEM TAroTeHus. OObsICHeHHEe OPOUTATIBHOIO BIKCHUS IUIAHET | KOHTPOJIb;
C UCIIOJIB30BAaHUEM SIBIICHUS TATOTEHUS U 3akoHa nHepun (MC — acTpoHOMHSA).; IIpaxTueckas
AHanu3 1 MOJICJIMPOBAHUE SIBJICHHSI HEBECOMOCTH; pabora;
DKCHEepUMEHTAIBHOE MOy ICHHUE [TPABHJIA CIIOKCHUS CHJI, HAIIPABJICHHBIX B/IOJIb OHOM MIPSIMOA.
Ormpeienenue BeITNYNHBI PABHOICHCTBYIOLICH CHIT;
Perienue 3aa4 ¢ ucrnosp3oBanueM GOpMyII At pacy&Ta CHIIbI TXKECTH, CHUIIbI YIIPYTOCTH, CHIIBI
TPEHUS,
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Paznen 4. laBienne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB
4.1. | JaBaenue. [lepenayua nasiaenust 3 0 13.01.2023 | AHauu3 1 0OBSICHEHHE OIBITOB U IIPAKTHIECKUX CHTYALHii, B KOTOPBIX MTPOSIBIISICTCS CHJIA JABIICHUSI; Yerubiid POII
TBEPABIMH TeJIaMH, JKUIKOCTSIMH 20.01.2023 | M3yueHne 3aBUCUMOCTH JaBJICHUS ra3a OT 00bEMa U TEMITEpaTyphbl; onpoc;
M ra3amu DKCIepUMEHTAILHOE JI0KA3aTeJIbCTBO 3aKoHa [Tackas; IIncemenHsbIit
Perenne 3a1a4 Ha pacyéT JaBJICHUS TBEPAOTO TEa; KOHTPOJIB;
IIpakTHueckas
paborta;
4.2. | JaBjieHue KAAKOCTH 5 0 24.01.2023 | VccriemoBaHne 3aBUCUMOCTH JIABJICHHUSI XKHUKOCTH OT ITyOHHBI TOTPYKEHHUS M TNIOTHOCTH )KHUAKOCTH; Yerubiid POII
07.02.2023 | M3y4eHne coOOIIAIONIMXCS COCY/I0B; onpoc;
Perienne 3a1a4 Ha pacuéT JaBJICHUS )KUAKOCTH; TIpaktHueckas
AHanu3 1 00bsICHEHHE PAKTUIECKUX CUTYALNH, JEMOHCTPHPYIOIIUX IIPOSBIICHHUE ABIICHHS pabora;
JKUJIKOCTH ¥ 3aKoHa [Tackais, HarpuMep IpoIeccoB B OpraHn3Me IpH rTy00KoBO1HOM HeIpsiHuu (MC
— Guosorus);
4.3. | ATMocdepHoe 1aBlieHHe 6 0 10.02.2023 | AHanu3 1 0ObsSCHEHHE ONBITOB U IPAKTHYECKUX CUTYallUii, CBA3aHHBIX C J€HCTBUEM aTMOC(EpHOro Verubrit POII
28.02.2023 | maBneHus; orpoc;
OO0BsiCHEHHE M3MEHEHHSI IUTOTHOCTH aTMOC(EpbI C BBICOTOI! M 3aBUCHMOCTH aTMocepHoro nasienus | Ipakrndeckas
OT BBICOTHI; paborta;
Perienue 3a1au Ha pac4€T aTMOCHEPHOTO JABICHUS;
M3yuenne ycrpoiicTBa bapoMeTpa aHEpOHIa;
4.4. | deiicTBHE :KMIKOCTH M ra3a Ha 7 0 03.03.2023 | DkcnepuMeHTalIbHOE 0OHAPYKEHHE JACHCTBHSI XKHUIKOCTH U r'a3a Ha MOrpyKEHHOE B HHUX TEJIO; YerHbiid POIII
NOrpyKéHHOE B HUX TeJI0 31.03.2023 | IIpoBenenue u 00CYXICHHE OIBITOB, IEMOHCTPHUPYIOLINX 3aBUCHMOCTD BBITAJIKUBAIOIIECH CHIIBI, onpoc;
JIEHCTBYIOILEH Ha TEJIO B )KHIKOCTH, OT 00bEMa NOrpyKEHHOI B )KUAKOCTD YaCTH TeJa U OT INIOTHOCTH | KoHTposbHast
JKHJIKOCTH; pabora;
HccnenoBanne 3aBUCHMOCTH Beca TeJjla B BOJIe OT 00bEMa MOrpyKEHHOM B KHJIKOCTh YaCTH TeJIa; TIpaktiueckas
Pemienue 3aau Ha MpUMEHEHHE 3aKOHa ApXUMeIa ¥ yCIIOBHS TUIaBaHUs Tell; pabora;




Hroro no paszeny
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Paznen 5. PaGora n MOLHOCTB. DHeprus

5.1. | PaGoTa u MOIIHOCTH 3 04.04.2023 | DkcrnepuMeHTaIbHOE ONpe/Ie/ICHUEe MEXaHUYeCKON PabOoThI CHIIBI TSXKECTH IIPH MaJSHHH TeJla i CHIIBI Vel PO
11.04.2023 | TpeHus NpH paBHOMEPHOM IEpEMEIEHUH TEJIa [0 TOPH30HTATBHON TOBEPXHOCTH; 0Ipoc;
Pacuér momHocTH, pa3BUBaeMoil IpH MOAbEME 110 JIECTHULIE; IIncemennsrit
Pemenne 3a1a4 Ha pac4ET MEXaHUYECKOI pabOThI U MOIIHOCTH; KOHTPOJIb;
IIpakTHueckas
paborta;
5.2. | IIpocThie MEXaHU3MBI 5 14.04.2023 | OmpeneneHue BBIMTPHILIA B CHIIE IPOCTHIX MEXaHM3MOB Ha IIPUMEPE pbIuara, HOIBHKHOTO 1 YcTabrit POII
28.04.2023 | HeMmoABMKHOI'O OJIOKOB, HAKJIOHHOM IIJIOCKOCTH; onpoc;
HccnenoBaHue ycoBUst PaBHOBECHS PbIUara; Konrponsnas
Ompenenenne KI1/1 HaKIIOHHO# MIIOCKOCTH; paborta;
Pemenne 3a1a4 Ha IPUMEHEHHUE ITPaBUIIa PaBHOBECHS pbluara 1 Ha pacuét KIT/I; TIpakTuueckas
pabota;
5.3. | MexaHu4ecKasi SHeprus 4 02.05.2023 | ®opmynupoBaHUE Ha OCHOBE HCCIIEI0BAHNUS 3aKOHA COXPAaHEHHsI MEXaHUYECKOH SHEPruu; Ycerubiid POII
16.05.2023 | Ob6cyxaeHue TpaHALl IPUMEHIMOCTH 3aKOHA COXPAaHCHHSI YHEPIHH; onpoc;
Perienue 3a1a4 ¢ MCIIOIb30BAHIEM 3aKOHA COXPAHCHUS YHEPIHH; KonTponsHas
pabota;
IIpakTnueckas
pabora;
Hroro no pazneny: 12
PesepBHoe Bpemst 3
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INOYPOYHOE IINTAHUPOBAHUE

BCIICCTBA

Ne | Tema ypoka KouuvecTBO 4acoB Hara Buapbi,
n/n u3ydenus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | ®usuka - HayKa O IPUPOJIE 1 0 0 02.09.2022 | YcTHbIit

OTIpoc;

2. | Meroasl HayyHoro mo3HaHus | 1 0 0 06.09.2022 | YcTHBII

OT1poC;

3. | ®usnueckue BEIMYHHEI, UX 1 0 0 09.09.2022 | YcTHBIM
€AMHHMIIBI ¥ IPUOOPHI ISt OT1poc;
U3MEPCHHUS

4. | U3mepenue pusznueckoi 1 0 1 13.09.2022 | ITpakTudeckas
BenuuuHbL. JlJabopaTopHas pabora;
pabora "M3mepenue oobema
JKUJIKOCTH U TBepJ0ro Tena'

5. | UccnenoBanue 3aBucumoctd | 1 0 1 16.09.2022 | YcTHBIH
OIHOU (pU3UYECKON BETUYUHBI OIIpOC;
ot apyroi. JJabopatopHas [IpaxTnueckas
pabora " HccnenoBanue pabora;
3aBUCHUMOCTH TTyTH
PaBHOMEPHO JIBIKYIIETOCS
Tea OT BPEMEHH JIBHKCHUS
Tena”

6. | O6oOmarommii ypok mo teme | 1 1 0 20.09.2022 | KonTposbHas
"Yro uzyuaet puzuka". paborta;
KonTponbnas pabota

7. | Monekyna — Menpyaiiias 1 0 0 23.09.2022 | YcrHbIit
YaCcTHIIA BEIIECTBA OTIpoc;

8. | JlaboparopHnas paboTa 1mo 1 0 1 27.09.2022 | ITpakTryaeckas
OTIpEe/ICNICHUIO Pa3MEPOB pabora;
MAaJIbIX T€JT METOJIOM PSI0B

9. | JIBmkeHHE YacTHIl BemecTna. |1 0 0 30.09.2022 | YcTHbIit
CBS13b CKOPOCTH JIBHYKEHHS oT1poc;
YaCTHUI] C TEMIIEPATYPOU.

BpoyHOBCKOE IBH>KEHHE.
T bysus
10. | B3zaumopaeicTBrEe YacTHLl 1 0 0 04.10.2022 | YcTHBII

OTIpOC;




11. | B3aumocBs3b MEXIY 07.10.2022 | YcTHbIiA
CBOWMCTBAaMH BEIIECTB B OIpoc;
pa3HbIX arperaTHbIxX
COCTOSTHUSIX U UX aTOMHO
MOJICKYJISIPHBIM CTPOEHHUEM.

Oco0OeHHOCTH arperaTHbIX
COCTOSTHUH BOJIbI

12. | O6o6marmuil YpoK Mo TeMe: 11.10.2022 | KonTpoabHas
"Ctpoenue BemecTpa'. pabora;
KonTponbnas pabota

13. | MexaHn4ecKkoe JBUKCHHE. 14.10.2022 | YcrHbIi
PaBHOMepHOE U OT1poC;
HEPaBHOMEPHOE JIBYKEHUE

14. | Ckopoctb 18.10.2022 | YcTHbI#

OT1poC;

15. | I'padmueckoe npecraBieHune 21.10.2022 | YcTHbIN
JBUKCHUS OTIpOoC;

16. | CpenHsist cKOPOCTh IIpH 25.10.2022 | YcTHbIi
HEPABHOMEPHOM JIBI)KCHUU. OT1poc;
Pacuér nytu u BpemeHun
JIBUKCHUS

17. | ABnenue unepuu. 3aKoH 28.10.2022 | YcTHBII
WHEPLUU OTIpOoC;

18. | BzaumogeicTBue TE KaK 08.11.2022 | YcTHbIit
MPUYMHA U3MEHEHHS CKOPOCTH OTIpoc;
JIBUKCHHUS TEJT

19. | Macca kak Mepa HHEPTHOCTH 11.11.2022 | YcrHbII
Tena OTIpOoC;

20. | IImotHOCTE BemecTBa. CBA3b 15.11.2022 | YcrHBbIH
TUIOTHOCTH C KOJIMYSCTBOM oT1poc;
MOJIEKYJT B €TUHUIIE 00BhEMA
BeIIeCTBa

21. | JJaboparopHas pabota 18.11.2022 | ITpakTudeckas
"Onpenenenye NIOTHOCTH pabora;
TBEP/IOTO TeJla C MOMOIIBIO
BECOB M U3MEPUTEIHHOTO
nuIuHAapa"

22. | Pemrenue 3agau. Pacuer 22.11.2022 | YcrHbIit
Macchl U 00beMa Teja 1o ero OT1poC;
MJIOTHOCTH [TucrMeHHBII

KOHTPOJIb;




23. | Cuia Kak XapakTepUCTHKA 25.11.2022 | YcrHblit
B3auUMOJICUCTBUS TEI OIpoc;

24. | SIBneHue TATOTEHUS U CUila 29.11.2022 | YcTHbIl
Tskectd. Cuila TSKECTH Ha OIpoc;
JIPYTHUX TUTaHETaX

25. | Cuna ynpyroctu u 3akoH ['yka 02.12.2022 | YcTHbIH

OT1poC;

26. | Cunsl ynpyroctu. Bec Tena. 06.12.2022 | YcTHbI#
HesecomocTb OIpoc;

27. | JJaboparopHas pabota 09.12.2022 | ITpakTudeckas
"I'pagynpoBanue npy>kuHbl U pabora;
U3MEpPEHHUE CUTT
JMHaAMOMETpoM"

28. | CnoxxeHue cu, 13.12.2022 | YcTHBIH
HaIlpaBJIEHHBIX 10 OJJHON OIIpOC;
npsMoi. PaBHoaencTByOmas
CHII

29. | Cuna tpenus. Tpenue 16.12.2022 | YcrHbII
CKOJIb)KEHUS ¥ TPEHHUE MOKOS OTIpoC;

30. | JJaboparopHas paboTa 20.12.2022 | ITpakTtuyeckas
"N3y4yeHue cuibl TpeHus pabora;
CKOJIB)KCHUS TIPH JIBUKCHHUH
Opycka 1Mo TOPU30HTAIBLHOMN
noBepxHoctu "TpeHue B
MIPUPOJIC U TEXHUKE

31. | KontpomabHas pabora 1o Teme: 23.12.2022 | KoHTponbHas
"JIBM>KEHHE U paborta;
B3auMojeiicTeue Ten"

32. | OGo0maronuii ypok mo TemMe: 10.01.2023 | YcrHBIH
"JIBuKeHue u OIIpoC;
B3auMoJiercTBue Teil" IIucrMeHHbIi

KOHTPOJTb;

33. | JlaBnenue 13.01.2023 | YcTHBI#I

OTIpOC;

34. | CriocoObl yMEHbIICHUS U 17.01.2023 | YcrHbit
YBEJIMUCHUS JTABIICHUS OTIpOC;

35. | JlaBnenwue raza 20.01.2023 | YcTHbIi

OTIpOC;

36. | [THeBMaTHYECKHE MAIITUHBI 24.01.2023 | YcTHbIN

OTIpOC;




37. | 3akon [Tackans 27.01.2023 | YcTHbIH
OT1poC;

38. | JlaBieHre BHYTPH KUIKOCTH 31.01.2023 | YcTHBbIi
OTIpOoC;

39. | 3aBUCUMOCTD JaBJICHUS 03.02.2023 | YcTHbIH
KUJKOCTHU OT TITyOUHBI OT1poC;
norpyxenus. Pemenue 3agau [T1ucbMeHHBIN

KOHTPOJIb;

40. | Coobmraronyecs: Cocy bl 07.02.2023 | YcrHEbLA

OT1poc;

41. | Bec Bo3nyxa u atMocgepHoe 10.02.2023 | YcrHbIii
nasienue. [Ipuuunsl OTIpoC;
CYIIECTBOBAHMS BO3AYIIHON
0007109KH 3eMiTn

42. | OnbiT Toppuyeniu. 14.02.2023 | YcTHbI#
W3mepenune atMochepHOTo OT1poc;
JTABJICHHUS

43. | Ilpubopsl 11t ©U3MEpEHUs 17.02.2023 | YcrHbII
aTMoc(epHOro naBieHUS OTIpoC;

44. | T'uapaBIuvecKre MeXaHU3MBbI 21.02.2023 | YcTHbIit

OTIpoc;

45. | JleiicTBHE )XHIKOCTH U raza Ha 24.02.2023 | YcTHbIiI
NOTpyXEHHOE B HUX TEJO. OTIpOoC;
3akoH Apxumena [IuceMenHbI

KOHTPOJIb;

46. | Bertankusaromias 28.02.2023 | YcrHbIit
(apxuMenoBa) cuia. OTIpOC;
DKCrepuMEHTAIbHOE
orpesiesieHue
BBITAJIKUBAIOIIEN CUITBI

47. | JJaboparopnas paboTa 1o 03.03.2023 | [TpakTudeckas
WCCJICTOBAaHHIO 3aBUCUMOCTH pabora;
BBITAJIKMBAIOIIEH CHIIBI OT
o0BemMa MOrpy:KeHHOH YacTh
TeNa, OT TUIOTHOCTH JKUKOCTH

48. | Pemenue 3amad mo TeMe 07.03.2023 | I[IncbMeHHBII
"Apxumeznona cuna" KOHTpOJIb;




49. | DKCcrIepUMEHTAITLHOE 10.03.2023 | YcrHbrit
HCCJIEIOBAaHHUE YCIIOBUI OT1poC;
TIJIaBaHUs Tel [TucrMeHHBII

KOHTPOJIb;

50. | YcnoBus mutaBaHust TE. 14.03.2023 | [TucbMeHHBIH
Pewenne 3anau KOHTpOJIb;

51. | IlnaBanue cynos. 17.03.2023 | YcrHbIit
BoznyxomnnaBanue. OT1poC;
HccnenoBanne MOpCKUX
riyouH. [TokopeHnue ropHbIx
BEpILUH

52. | OGo0mIaronuii ypok mo teme 31.03.2023 | YcrHEbLH
"JlaBneHue TBEPABIX TEJI, OIpoc;
SKUIKOCTEN U ra3oB" IIucrMennbIi

KOHTPOJIb;

53. | KonTponbHas pabora 1o teme 04.04.2023 | KouTposibHas
"JlaByieHuE TBEP/IBIX TE, pabora;
JKAIKOCTEN U ra3oB"

54. | Mexanudeckast paboTa 07.04.2023 | YcTHbI#

OT1poc;

55. | MomHocTh 11.04.2023 | YcrHbII

OTIpOoC;

56. | Kunetuueckas u 14.04.2023 | YctHbIit
MOTCHIMATbHAS SHEPTHUS OTIpoc;

57. | IIpeBpaiienne ogHOTO BUIA 18.04.2023 | YcrHBII
MEXaHUYECKOH SHEepPTUU B OTIpOoC;
Apyro#

58. | 3aKoH coxpaHeHus 21.04.2023 | YcrtHbIit
W3MCHEHUS YHEPTHH B OT1poc;
MEXaHHUKE

59. | DHeprus IBIKYIIEHCS BOJIBI U 25.04.2023 | YcTHBI
BeTpa. [loBTOpEeHUE 1 OTIpOoC;
0000111eH1e TeMBI PaboTa, ITuceMeHHBIH
MOIIIHOCTD , DHEPTHUSI KOHTPOJIb;

TectupoBanue;

60. | IIpocTeie MEXaHU3MBI: pbIyar, 28.04.2023 | YcrHbIit

0JIOK, HAKJIOHHAS TUIOCKOCTb. oT1poc;

IIpaBuno paBHOBeCHS pbryara.
MoMeHT cuitbl




61. | Peraaru B ObITY, mpupoJe U 1 02.05.2023 | YcTHbIi
TexHHKe. Prryaru B Tene OT1poC;
yelioBeKa

62. | bnoku. [Ipumenenue npapmna | 1 05.05.2023 | YcTHbIit
paBHOBECHs pblyara K 0JIoKy OIIpOC;

63. | «301m0TOC TIPABHUITION 1 12.05.2023 | YcrHbIit
MEXaHUKHU OT1poC;

64. | KII/] mpocTbix Mmexanu3moB. |1 16.05.2023 | YcTHbI#
OKCepUMEHTAJIbHOE OIIpOC;
WCCJICIOBAHKE

65. | Koutponbnas padorta mo teme | 1 19.05.2023 | KontponpHas
"MexaHundeckas padbora, pabora;
MOIIHOCTb, TPOCTHIE
MEXaHU3MBbI"

66. | [loBTOopenue u 0600IICHIE 1 23.05.2023 | YcrHbIH
coJiepkaHus Kypca Gu3uku 7 OT1poc;
kiacca. Temsl "PaBHOMEpHOE [TucbmenHbII
nerxkeHue. [11oTHOCTh KOHTPOJIb;
BemectBa. Cuiibl B mpupoje”

67. | [ToBTOpeHue u 0600mEeHNE 1 26.05.2023 | YcTHbIH
coJiepkaHus Kypca Gpusuku 7 OTIpOoC;
kiacca. Temsl "/laBnenue ITucbmeHnHbIN
TBEPABIX TN, KUAKOCTEH U KOHTPOJIb;
razos, [InaBanue Ten"

68. | IToroBast KOHTPOJIbHAs 1 30.05.2023 | KontponbHas

pabora o kypcy pusuku 7 pabora;
Kjacca. Temsl
"B3aumopeiicTBue Te.
JlaBiieHue TBEPBIX TEI,
JKUIKOCTeH u ra3os, [lmaBanme
ten. Pabota u MOITHOCTS.
ITpocTeie mexanu3Mbr"

OBIIEE KOJIMYECTBO YACOB |68

[10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

®dusuka, 7 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o61mecTBo «M31aTenbcTBO
«ITpocsenienne";
BBenute cBoii BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

NOYPOYHbIE pa3padOTKU

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Nutepnet pecypchl



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

CIIpaBOYHEBIC Ta6J'II/IHBI, IJIaKaThbl

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
JTEMOHCTPALIUN

HOYTOYK, MYJIbTUMEIUIMHOE YCTPONCTBO






