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HHOACHUTEJIBHAS 3ATINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMsI COCTABIICHA
Ha OCHOBE NOJIOKEHUN M TPEOOBAHMI K pe3yJbTaraM OCBOEHHUsS Ha 0a30BOM ypOBHE
OCHOBHOH 00pa3oBaTenbHON Iporpammel, npencrasieHHbix B PI'OC 00O, a taxke
c yu€érom (denepanpHONi pabouedd mporpamMmmbl BocrnuTaHus W Konuenuu
npenogaBaHusi yueOHoro npeamera «dDuzukay.

Conmepxanue nporpaMmbl 1O (U3MKE HampaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAyYHON TIpaMOTHOCTH OOyYaroUuxcs M OpPraHu3alyi0 H3y4YeHUS
¢u3nKu Ha JEATENbHOCTHOM OCHOBe. B mporpamme mno ¢(usuke y4HTHIBAIOTCS
BO3MOXKHOCTU ydeOHOro mnpeamera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yiibraTaM OOy4YeHUs, a TaKkxKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHbIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'O 00111eT0 00pa30BaHUsI.

®duszuka SABISIETCS CUCTEMOOOPA3YIOUINMM ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
PEeIMETOB, TOCKOJBKY (DU3UUYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XMMHUEW, OHosoruei, actpoHoMuel u usmdeckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAy4YHYIO0 KapTHUHY MHpa, MPEIOCTaBIAECT HauOojee SCHbIE
o0Opa3lbl OPUMEHEHUS HAyYHOIO METOJa MO3HaHWA, TO €CTh CHOoco0a IMOIyYEHHS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Opna w3 maBHBIX 3a7ad (u3myeckoro oOpa3oBaHUsI B CTPYKType OOILEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH H
MHTEpeca K HayKe y 00ydaroImxcsl.

N3yuenue gu3uku Ha 6a30BOM ypOBHE MPEAINOaraeT OBIaJACHUE CIECTYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYO TPaMOTHOCTbD:

e HAYYHO OOBSACHSTDH SIBICHHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHNUS;

e UHTEPHPETUPOBATH JTAHHBIE U HCIOJIb30BaTh HAyYHBIE JOKA3aTEIbCTBA
JUISI TIOTYYEHUS BBIBOJIOB.

Hemu wu3yueHus GU3MKM HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHusi ydyeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHbIX opranusanusax Poccuiickoit @enepannn, peann3yomux OCHOBHbIE
oOmeoOpa3oBaTenibHble  IPOTpaMMbl,  YTBEpKIAEHHOW  pemenueM  Komneruun
MunmnctepcTBa npocpenieHus Poccuiickoit denepanmu (mpoTokoia ot 3 aexadps 2019
r. Ne [1K4BH).

Heau nzyyenusi Gu3uKu:

e TPHOOpPETCHHE WHTEpECca W CTPEMJICHUS OOyYaromMXCsd K HayYHOMY
M3YYEHUIO TPHUPOMABI, PA3BUTHE WX HWHTEIUICKTyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUN O HAy4YHOM METO/E MO3HaHUS U (OopMHpOBaHHE
UCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHME HAYYHOTO MUPOBO33PEHUSI KaK pe3yJbTara W3y4eHUs OCHOB
CTpOEHUS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

dbopMupoBaHUE TMPEACTABICHUM O pOAM (U3UKU Uil Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHUN 0 BO3MOXHBIX  chepax  Oymayuein
npodeCCUOHANBHON JIEITEIbHOCTH, CBSI3AHHOW € (PU3HMKOM, MOATOTOBKA K
JanbHeieMy o0y4eHHIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3THX I1eJIel porpaMMBl 1o (hU3uKe Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHus 00eCTIeUnBAETCS PEHICHUEM CIEYIONIUX 3a1a4:

npuoOpeTeHre 3HaHUI O JUCKPETHOM CTPOEHUH BEUIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNe yYMEHUH OIUCHIBATH U OOBSCHATH (U3NYECKUE SIBICHUS C
MCIIOJIb30BAHUEM IIOTYYEHHBIX 3HAHMIA;

OCBOGHHE METOOB  pPEIICHUs MPOCTEHIIMX  pacu€THBIX 3agad ¢
MCIIOJIb30BaHUEM bu3nUecKux MoJIeTieH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUH HaOMIOAaTh MPHUPOJHBIEC SIBICHUS U BBINOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl UM JKCIEPUMEHTANbHBIE  HCCIEJOBAHUS  C
MCITIOJIb30BAHUEM HU3MEPUTENIbHBIX MPUOOPOB;

OoCBOEHHE TPUEMOB paldOThl ¢ HHPOpManued (PU3NYECKOTO COnepKaHus,
BKJItOYasi MH()OPMALIMIO O COBPEMEHHBIX NOCTIKEHUSX (PU3UKU, aHATIU3 U
KPUTHYECKOE OLIEHUBAaHUE UH(POPMALINY;

3HaKOMCTBO CO cepaMu npohecCHOHAIBHON NeATEeIbHOCTH, CBA3aHHBIMU C
(U3UKON, 1 COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JI0CTHUKEHUSAX
(U3NYECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus B 8 Kjlacce OTBOAUTCS 68 yacoB (2 4yaca B HEJIEIO).



COAEPKXAHUE OBYYEHUA

Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPYKAKOILEr0 MUpa

®usuka — Hayka o npupone. fAsneHus npuponsl. OU3NYECKUE SABICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. 3mepenne guznueckux BennduH. Ouznueckue
npuoopsl. [lorpemHocTs 3MepeHnil. MexxayHapoaHasi CHCTeMa €UHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YyYalOT MPHUPOLY.
EcTecTBeHHOHAy4YHBII METOJ IMO3HAHMS: HAOIIONEHHE, MOCTAHOBKA HAy4YHOTIO
BOIIPOCA, BBIABMIKEHHUE TUIOTE3, DSKCIEPUMEHT II0 IIPOBEPKE THUIIOTES,
oObsicHeHue HabOmogaemMoro siBiaeHus. Onucanue (GU3NYECKUX SBICHUU C
MIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIUIOBbIE, 3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBIICHUSL.
2. ®duszuyeckue npubOpbI U MpoLEaypa NPIMbIX U3MEPEHUI aHATOTOBBIM
1 U (GPOBBIM PUOOPOM.

Jlabopamopnusie pabomut u onvimot.

Omnpenenenue 1eHbl ATICHUS IKaJIbl U3MEPUTEIBLHOTO MPHOOopa.

N3mepenne paccTosiHUM.

N3mepenue 06bEéMa JKUIKOCTH U TBEPIOTO Tea.

Onpenenenue pazMepoB MaJIbIX TEJL.

N3mepenne temneparypbl IIpU IMOMOLIM >KMAKOCTHOTO TEPMOMETpaA U

JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue Mccien0BaHMs 1O IPOBEPKE TUIOTE3bI: AATbHOCTD MONETA
mapuKa, IMyHIEHHOTO TOPU30HTAJbHO, TeM OoJblie, 4eM OoJblie
BBICOTA ITyCKA.
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Pazneun 2. IlepBoHavyajibHbIE CBEIEHUS 0 CTPOCHUM BElECTBA

CrpoeHue BelIecTBa: arOMbl M MOJEKYJIbl, HUX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JIB>keHne dyacTull BemiecTBa. CBsI3b CKOPOCTH JIBMDKEHHUSI YacTHUI[ C
temrneparypoil. bpoyHoBckoe npmxenue, auddysus. BzaumoneicTBrue yacTuil
BEILIECTBA: MIPUTKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSI BEUIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEU W
TBEPIBIX (KPUCTALIUUECKUX) Tell. B3auMOCBsI3b MEKy CBOMCTBAMHU BEIIECTB B
Pa3HbIX arperarHbIX COCTOSAHUSAX W HMX ATOMHOMOJEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHpIX COCTOSTHUH BOJIBI.



Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKEHHUS.

2. Habmonenne muddysum.

3. HaGmronenue  siBIeHM, OOBSICHSIONUXCA  MPUTSHKEHUEM  WIIA
OTTaJIKMBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuuvie padomel u onvimeol.

I. Ouenka pauameTrpa aroMa METOAOM PSAJIOB (C HMCIOJIB30BAHUEM
dbotorpadumuii).

2. OnpITel MO HAOIIOACHUIO TETNIOBOTO PACIITUPEHUS Ta30B.

3. OnbIThl 10 0OHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJISIPHOTO TPUTS>KEHUS.

Pasnen 3. /IBu:KeHHMe M B3AUMOIEMCTBHE TeJl

Mexanuyeckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM ABUKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKCHUSL.

SBnenne uHepuUH. 3aKOH MHEpUHUHM. B3anmoneicTBHE Ten Kak NpUYMHA
M3MEHEHHUSI CKOPOCTH JABMXKEHHUS Tei. Macca kak Mepa WHEPTHOCTHU Tela.
[InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIE
00BEMa BelIECTBA.

Cuita KaK XapakTepUCTHKa B3auMoiecTBUs Teid. Cujia yIpyrocTH U 3aKOH
I'yka. 3mepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. SIBIICHUE TATOTCHUS U CUJia
Tsokectd. Cwiia TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocCTs.
CnoxxeHue CWJI, HAMPABICHHBIX MO OJHOM MpsAMOW. PaBHOAEHCTBYIOIIAS CHIIL.
Cuna TpeHusa. TpeHHE CKOJBKEHHS M TPEHUE IMOKOs. TpeHue B mpHUpoAe U
TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHnuecKoro ABMKCHHS Tela.

N3mepenune cKopoCcTH NpsIMOIMHENHOTO JBUXKEHUS.

HaGmronenue siBjeHUST HHEPLIUH.

HaOntonenue nusMeHeHus CKOPOCTH MPU B3aUMOJICHCTBUM TEJL.

CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEI.

CnoxxeHue cuil, HaMpPaBJICHHBIX 110 OJTHON MPSMOM.

Jlabopamopuuvie padomel u onvimeol.

1. Onpenenenrie CKOpPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapuka B
AKUJKOCTH, MOJICJIU IEKTPUUYECKOTO aBTOMOOWIISI M TaK Jlajee).

2. OmpeneneHue cpeaHed CKOPOCTU CKOJIBKEHHUSI OpycKa Wi IIapuKa Io
HAKJIOHHOM ITIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOTO TENA.
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4. OmnbIThI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTb pacTsbkeHus (aedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUW CHIIBI.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBXKEHUS
OT BEcCa TeJla U XapaKTepa CONPUKACAFOIINXCS TOBEPXHOCTEN.

Pasznen 4. JlaBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. CnocoObl YMEHbLIECHUS W yBEIUYEHHUs AaBieHus. JaBieHue
raza. 3aBUCHUMOCTb [aBJICHHUA Tra3a OT o00béMma, Temmeparypsl. Ilepemaua
NABJIECHUS TBEPABIMU TEJIAMH, JKUJIKOCTAMHM M ra3amu. 3akoH [lackans.
[THeBMaTnyeckre MalIuHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT TIIyOWUHBI.
I'mapocrarnueckuit mapagokc. CooOwmaromuecss cocynbl. [mapaBinueckue
MEXAHU3MBI.

Atmocdepa 3emnu u armocepHoe naBieHue. [[pudanHbI cyliecTBOBaHUS
BO3AyIIHON oOomouku 3emun. OnbiT Toppuuermu. M3mepenue armochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBiI€HHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! aJist u3MepeHust aTMochepHOTo JaBICHUS.

JlelicTBHe JKMJAKOCTM MW Tra3a Ha TMNOTPYKEHHOE B HHUX TeJIO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [lnaBanue Ten.
BosnyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJIECHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHUs KUAKOCTHIO U Ta30M.
Coo01aromuecst CoCybl.

I'mapaBiryeckuit mmpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JIaBJICHMUS.

AR S

3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIBI OT 00bEMA MOrPYKEHHOW YaCTH
TeJa ¥ IJIOTHOCTH KUAKOCTH.

~

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.
VYcnoBue miaBaHus TeJl: MJIABAHUE WU MTOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHMS IIJIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnusie pabomut u onvimot.

*

1. WUccnenoBanme 3aBUCMMOCTH Beca Tella B Boae OT o00bEMa
MOTPYKEHHOM B )KUJKOCTh YaCTH TeJa.

2. OnpenenieHUE BBITAIKUBAIOMIEH CHUJIbI, JIEUCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIICH CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B )KUJAKOCTH, OT MACCHhI TeJIa.



4. OnpITel, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTb BBITAJIKHBAIOIIECH CHIIBI,
JEHUCTBYIOIIEH Ha TENO B KHUIAKOCTH, OT OObEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TEJIA U OT INIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKA U
onpeeseHue €€ rpy30n0abEMHOCTH.

Pazpnes S. PaGora u MOITHOCTH. DHEprus

Mexanndeckas padora. MoOIIHOCTb.

[IpocThie MexaHM3MBL: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBumiio
paBHOBecusi peiuara. [IpuMeHeHue TmpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXAHHU3MBbI B OBITY U TEXHHKE.

Mexanuveckass »sHeprus. Kunernueckas M MOTEHIMAlIbHAs SHEPIUs.
[IpeBpaiieHre OJHOTO BHUJA MEXAaHUYECKOW DSHEPrud B JPYrod. 3aKoH
COXPaHEHHUsSI SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomel u onvimel.

1. Omnpenenenrie pabOThI CUITBI TPEHUS MIPU PABHOMEPHOM JIBH)KEHUU Tea

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yClIOBUM PaBHOBECHS phlUara.
N3smepenne KII/] Hak1OHHOM ITOCKOCTH.

4. V3yuyeHue 3aKkOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUU.

(O8]



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydyenne ¢u3ukn Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
HAMpaBJICHO Ha JOCTH)KCHHE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIBTATOB.

B pesynbrare wusydenus (U3MKA Ha YpPOBHE OCHOBHOIO OOUIEro
oOpazoBaHus y o0yuaronierocs OyayT cqpopMHUpPOBaHbI CAEAYIONIUE TUYHOCTHBIC
pe3yabTaThl B YacTH:

® NAaTPUOTHYECKOIr0 BOCIIMTAHMS:
— MPOSIBIICHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
buznyeckoil HayKu;
— HEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSAM POCCUNCKHUX YUEHBIX-(PU3UKOB;

® TPaKAAHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY)K/IEHUHU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN
(1)56370:97 8
— OCO3HAHHME BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B JIESTEIBHOCTU
YUY€HOTI0;

® 3CTEeTUYEeCKOro BOCIIMTAHMS:
— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO
MIOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® [[EHHOCTH HAYYHOI'O MO3HAHMSA:
— OCO3HaHHME IIEHHOCTH (U3UYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTMU, BaXXHEHIIEH COCTABISAIOLICH
KYJIBTYPHI;
— pa3BUTHE HAy4YHOM JI0OOO3HATEIBLHOCTH, HMHTEpeca K MCCIEI0BaTEIbCKON
JesITeIbHOCTH;

o ¢opMupoBaHHSI  KYJBTYpPbl  3/0POBbSI M  IMOLMOHAJIBHOIO

0J1aronmoJTyyus:

— OCO3HaHHWE UEHHOCTM Oe3omacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBWil O€30MacHOro IMOBEACHUS Ha
TpPaHCIOpPTE, Ha JOpOrax, C AEKTPUUYECKUM U TEIUIOBBIM OOOPYIOBAaHHUEM B
JIOMAITHUX YCJIOBHSIX;
— c(hOpPMUPOBAaHHOCTh HaBbIKa pe(UIeKCHM, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOro K€ IpaBa y JIPyroro 4eiaoBeKa;

® TPYIOBOIO BOCHIUTAHMSA:
— AaKTHBHOE yYacTHE€ B PCEUICHHH MPAKTUYECKUX 3a4a4 (B pamMKax CEMbH,
o0pa3oBaTelIbHOM  OpraHu3alli, Tropoja, Kpas) TEXHOJIOTMYECKOW H
COLIMAJIbHOM HANpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE W (PU3NYECKHUX
3HAHUU;



— UHTEpEC K MPAKTUUECKOMY U3YUEHHUIO MTpodeccHii, CBA3aHHBIX ¢ (PU3UKOIL;

® )3KO0JIOTMYEeCKOr0 BOCIIUTAHMSA:
— OpHEHTalMs Ha NpUMEHEHUE (U3NYECKUX 3HAHWM ISl pelleHus 3aaad B
o0JIacTH  OKpYXKAroIie Cpeapl, IUIAHUPOBAHUA TMOCTYNKOB M OICHKH HX
BO3MOYKHBIX MOCJIEICTBUM ISl OKPYXKAIOIIEN CPEJIbI;
— OCO3HaHHE MOOATBHOIO XapakTepa 3KOJIOTMYECKHX NpoOJieM U MyTed HX
pELICHMUS;

® ajanTalu¥ K M3MEHAIUMCS YCJIOBHAM COLHUAJIBHON U NPHUPOIHOMI

Cpeabl:

— NOTPEOHOCTh BO B3aUMOCHCTBUM IMPU BHIIOJHEHUM HCCIEAOBAaHUN U
MPOEKTOB (PU3NYECKONW HANpaBICHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM
APYTHX,
— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NEeSITENbHOCTD;
— NOoTpeOHOCTh B (DOPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4ucie GOpMyIupOBaTh
UJIEH, IOHATHS, TUNIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;
— OCO3HaHue Ne(PUIHUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;
— IUIAaHUPOBAaHUE CBOETO pa3BUTUS B MPUOOPETEHUHU HOBBIX (HU3UUECKUX
3HAHUM;
— CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPOJIbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOIb30BAHUEM (PU3UUECKUX 3HAHUM;
— OILICHKAa CBOMX JCHCTBUH C YYETOM BIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX INIOOAJBHBIX MOCIEACTBUM.

METAHNPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHs MPOrpaMMbI 1O (PHU3UKE HA YPOBHE OCHOBHOTO
obOmero  obpazoBanust y  oOywatomerocs  OynyT  chOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJabTaThl, BKJTFOYAFOIIIHE N03HaBaTeIbHBIC
YHUBEpPCAIbHBIC ydYeOHbBIC JICHCTBUS, KOMMYHUKAaTHBHBIC YHHUBEpCAIbHbBIC
ydeOHbIC JCHCTBHSI, PETY/IATUBHBIC YHHBEPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3naBareabHBIE YHUBEpPCAJIBbHBIC yqeﬁﬂue IleﬁCTBHﬂ

ba3oBble JJoruueckue 1eHCTBUS:

— BBISABIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKU OOBEKTOB
(sBIEHUN);

— YCTaHaBJIWBaTh CYIIECTBEHHBIH MPHU3HAK KiacCHU(UKAIIUN, OCHOBAHUS
JUTs1 0OOOIICHUS U CPAaBHEHUS;

— BBIABIIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHUS B paccMaTPHBAEMBIX
(dhakTax, TaHHBIX U HAOMIONCHUSAX, OTHOCSIIHNXCSA K (PU3UICCKUM SIBIICHUSM;



— BBISIBJIATH MPUYUHHO-CIIEACTBEHHBIC CBSI3U MPHU U3YYCHUU (PU3UIECKUX
SIBIICHUI W TIPOLIECCOB, JIeJaTh BHIBOJBI C HCIONH30BAHUEM JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHH, BBIIBUTAaTh THIIOTE3bI O B3aUMOCBSI3AX
(bU3NYECKUX BEITUYUH;

— CaMOCTOSITEILHO BBIOMpATh CMOCO0 pelieHus y4eOHOU (Gu3nuecKon
3alaun  (CpaBHEHHME HECKOJIBKUX BapHaHTOB pEIICHHs, BBIOOp Hamboee
MOJIXO/ISIIIIETO C YYETOM CaMOCTOSITETHHO BBIJICTICHHBIX KPUTEPHUER).

Bba3oBble ucciieoBarebckue AelCTBUS:

— HCIONB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT
MO3HAHMS,;

— TPOBOIUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUJIaHYy OIIBIT,
HECNIOKHBI ~ (U3MYECKUH  HKCIIEPUMEHT,  HEOOJbIIOE  HMCCIEeJOBaHUE
(U3UYECKOTO SIBJICHUS;

— OLIGHHUBAaTh Ha TMPUMEHUMOCTb U JIOCTOBEPHOCTb WH(MOPMAIIHIO,
MOJTyYEHHYIO B XOZI€ UCCIICIOBAHUS WIIU SKCIIEPUMEHTA;

—  CaMOCTOSITeNIbHO  (OpMyIUpOBaTh OO0OOIIEHUST W  BBIBOABI  TIO
pe3ynbraTaM NpoBeIEHHOTO HAOMIONEHNUS, OTIbITa, UCCIIEIOBAHMS,

— TMPOTHO3UPOBAaTh BO3MOXKHOE JajibHEHIee pa3BUTHE (PUINYECKUX
MPOLECCOB, a TAaKXKE BBIABUTATH MPEANOJIOXKEHHSI 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

— IPUMEHATH Pa3IUYHBIE METOJIbI, HHCTPYMEHTHI M 3alPOCHI TIPH TIOUCKE
u oTOoOpe uHGMOpPMAIMM WX JAHHBIX C YYETOM MPEUIOKEHHONW YyueOHOM
(dbuznyeckon 3a1auu;

—  aHAJIM3UpPOBATh,  CHUCTEMATU3UPOBATH M  HMHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUIOB U (DOPM MpEACTaBICHHUS;

— CaMOCTOSITEJNIbHO BBIOMpATh ONTHUMAIBbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMalMi U WUIIOCTPUPOBATh PEIIaeMble 3a/1a4d HECIIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOM rpaduKoil 1 nX KOMOWHAIIUSIMH.

KoMmMyHHKaTUBHBIE YHUBEPCAJbHbIE YUeOHbIE NeiCTBHA:

— B X07ie 00CyXIeHHsI y9eOHOTO MaTepuaa, pe3yIbTaToB Jab0paTOpPHBIX
paboT W TPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI U
BBICKA3bIBaTh HWJICH, HAICIICHHBIE HA pEIICHHWE 3aJaud M TOAJCp KaHHe
OJTaroxeaTeIbHOCTH OOIICHUS;

— COITOCTAaBJISATh CBOM CYXIEHHUS C CYKIECHUSIMH APYTHX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMuUE U CXOJCTBO IMO3UITHIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M TMCHBMCHHBIX TEKCTaX;



— MyOJMYHO TMPEACTaBIATh PE3YJIbTAaThl BBHIMOJIHEHHOTO (PU3NYECKOTO
ombITa (KCIIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA);

— TOHWUMAarh ¥  WCIOJNB30BAaTh MPEHMYIICCTBA KOMaHJIHOH U
WHJUBUyaJIbHON pabOThI P PEIIEHUN KOHKPETHOU (PU3UYECKOM MPOOIEMBI;

— TMPUHUMATh 1ETU COBMECTHOW JESITENIbHOCTH, OPraHU30BHIBAThH
JEUCTBUSA TO €€ JOCTIKEHUIO: pPachpenessaTh Poiu, 00CYXIaTh MPOIECCH U
PE3yabTaThl COBMECTHOM pabOThI, 00001aTh MHEHUST HECKOJIBKUX JTIO/ICH;

— BBITIOJHSATH CBOIO YacTh PaOOThI, TOCTUTAsT KA9Y€CTBEHHOTO Pe3yiIbTaTra
10 CBOEMY HAIMPAaBIECHUIO W KOOPAWHUPYS CBOU JIEHCTBUS C APYTHMH WICHAMHU
KOMaH]/IbI;

— OIICHUBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIHI MPOIYKT IO KPUTECPHUSIM,
CaMOCTOSATEIILHO C(HOPMYIUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIEe YHUBEpPcaJbHbIE YUeOHbIe 1eliCTBUSA

Camoopranusanus:

— BBIABIATH TPOOJSIEMBI B JKH3HEHHBIX W Y4YEOHBIX CHUTyallUsX,
TPeOYIOIIUX JIJIs peIIeHUs (PU3NICCKUX 3HAHUI;

OpPUEHTUPOBATbCS B PA3IMYHBIX  NOAXOAAX  MPUHITUS  PEUICHUU
(MHAMBHUyaTbHOE, NPUHSATUE pEUICHUs B TpyNIe, MPUHITHE PEUICHUN
rpynmnom);

— CaMOCTOSITENIbHO COCTAaBIISITh AJITOPUTM pelieHus] (U3nYeCcKor 3a7adu
WU TUJIaHA HKCCIEOBAaHUS C YYETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh NIPeIjiaraéMble BApUAHThI PEIICHU;

— Jienarb BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAIbLHBI MHTE/JIEKT:

— JaBaTh aJICKBAaTHYIO OLIGHKY CHUTyallUd U TIpejjiarath IUIaH ¢
U3MCHEHUS,

— OOBSCHATH TPUYUHBI JOCTHOKCHUS (HEAOCTHIKCHHUS) PE3yJbTaToB
TSI TENHHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B JIESITEIHHOCTD (B TOM YUCJIE B XOJI BHIIIOJIHEHUS
(U3UYECKOTO MCCIEAOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB,
M3MEHUBIIHXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

— OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIENIN U YCIOBUSIM;

— CTaBUTH ceOs1 HA MECTO JPYroro YeaoBeKa B XOJI€ CIOpa WU AUCKYCCUU
Ha HAay4yHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO;

— MpHU3HABaTh CBOE MPaBO Ha OMIMOKY IMPHU pElIeHUU (PU3HYECKHUX 3aad
WJIU B YTBEPXKJEHUAX HAa HAyUYHbIE TEMbI U TAKOE JKe MPaBo APYroro.
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INPEJMETHBIE PE3YJ/IBTATbI

K xoHiy oOyueHus B 7 KJjacce MpeAMETHBIE Pe3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHUM:

UCIIONIb30BaTh  TMOHATHS:  (U3MYECKHE U  XUMHUYECKUE  SIBJICHUS,
HaOIOZICHUE, SKCIIEPUMEHT, MOJEIb, THIOTe3a, €IUHUIIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperarHble COCTOSIHUSI BelllecTBa (TBEpAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWXECHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, MPSIMOJIUHENHOE), TPACKTOPHUs, PaBHOACHCTBYIOIIAs
cuna, naedpopmarus  (yopyrasi, — IUIacTHYECKasi),  HEBECOMOCTD,
COOOIMIAIOIINECS COCY/IBI;

pasznuyarh sBieHus (Auddysus, TEIIOBOE IBUKEHUE YaCTHI] BEUIECTBA,
PaBHOMEPHOE  JIBIDKEHHME, HEPaBHOMEPHOE JBWKEHHUE, HWHEpPIUS,
B3aMMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX TENl C 3aKPEIIEHHOW OCHIO
BpallleHHsl, Tepefada JaBJICHUS TBEPIABIMH TEINAMH, >KHAKOCTIMU H
razamy, armocdepHoe JaBiCHHE, TIUIaBaHWE TeJl, MPEBPAIICHUS
MEXaHWYECKOW HEPruu) MO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3UYECKUX SBJICHUN B
OKpY’KalIlleM MHUpPE, B TOM uucie (U3UYECKUE SIBICHUS B IMPUPOJIE:
IpUMEPHl JIBWKECHUSI C PA3IUYHBIMU CKOPOCTSIMU B JKUBOM U HEKUBOU
npuposie, JACUCTBUE CHIIBI TPEHUS B TPUPOAEC U TEXHHUKE, BIUSHUE
arMoc(epHOro JaBJIEHUSI Ha KMBOW OpraHU3M, IJIABAHUE PHIO, phlYark B
TeJIe YeJIoBeKa, MIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a]ja4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3MUECKUX SIBICHH;
OTMCHIBATh M3yUYEHHBIE CBOMCTBA TEN M (PHU3WYCCKHE SBICHUS, HCTIOIb3YSI
(¢uznyeckue BeIUYUHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, cuwia TPEHHs, JaBlieHHe (TBEPIOrO Tea, MKUIKOCTH, Trasa),
BBITAJIKUBAIOIIAsl CUjla, MEXaHU4eckas paboTa, MOITHOCTb, IJIEYO CHUIIBI,
MOMEHT CWJbl, KO3(P(QUUUEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KUHETUYeCKass M MOTEHIMaIbHAs SHEPTus), MpPU OMHCAHUU MPABUIBHO
TpakTOBaThb  (PU3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEJIIMYUH, UX
0003HAYEeHUS] U EAUHMIIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TPpaPUKU N3YIECHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEIIMYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBICHUS M TMPOIECCHI,
WCIIONB3Ys TPaBUIa CIOKEHUSI CUJT (BJIOJIb OJHOM MpsiIMOM), 3aKoH ['yka,
3akoH [lackaisi, 3akoH Apxumesa, MpaBuiIo paBHOBECHs pblyara (0JioKa),
«30JI0TO€ TIPABUJIO» MEXaHUKH, 3aKOH COXPaHEHUS MEXaHU4eCKON
SHEPruM, MpPU HITOM JlaBaTh CJIOBECHYIO (HOPMYJIHMPOBKY 3aKOHa M
3aMKChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;
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OOBSICHATH (PU3MUECKHUE SBJICHUS, TIPOIECCHl M CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX IAroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3UYECCKUX
SABIICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliarb pacy€éTHble 3aJadyd B 1—2 JAEHCTBUA, HCIOJB3YS 3aKOHBI M
(dbopMyIibl, cBsi3bIBarolMe (DU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3aJ1aud 3allMChIBaTh KPAaTKOE YCIOBHE, MOACTABIATh PU3NYECKUE
BEJIMYMHBI B (DOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIC JIJIsl PEIICHUs 3a]1a4, OIEHUBATh PEATMCTUIHOCTh
MOJIYYeHHOU (DU3UYECKOM BEIUYUHBI,

pacrio3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MpPU MOMOUIU
(¢u3Myeckux  METOIOB, B  OINUCAHUU  HUCCIEIOBAHUS  BBIACISTH
MIPOBEPSIEMOE MPETIOI0KEHUE (rumoresy), paznuyarb 51
HMHTEPIPETUPOBATh TOJYYEHHBIH PE3yJbTaT, HAXOAUTh OIIMOKH B XOIE
OTBITA, IEJIATh BBIBOJBI 10 €r0 PE3YJIBTATaM;

MPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUNU WM
bu3HIeCKUX CBOMCTB TeN: dbopMynupoBarhb IPOBEPSIEMBIE
MPEATIOI0KECHUS, coOuparb YCTaHOBKY u3 IIPEMJIOKEHHOTO
000pyIOBaHUSs, 3aMMCHIBATH XOJ] OTBITA U ()OPMYIUPOBATH BHIBOJIHI;
BBINOJIHATE TPSAMBIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MacCChl Tela,
00bEMa, CHJIBI M TEMIEepaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX U
U(pPOBBIX MPUOOPOB, 3aMKMCHIBATh IOKAa3aHUS MPUOOPOB C YUYETOM
3a/TaHHOM aOCOTIOTHON MOTPEIIHOCTH U3MEPCHHUI;

MPOBOAUTH MCCJENOBAHNWE 3aBUCUMOCTH OAHOW (PU3MUECKOW BEIIMYUHBI
OT JPYrol ¢ KCMOJIb30BAHUEM MPSIMBIX HU3MEPEHUM (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBMKYLIErOCS Tejla OT BPEMEHHU JBWIKCHUS TEJa, CHUJIIbI
TPEHUsI CKOJILKEHHUSI OT Beca Teja, KauecTBa 0OpaOOTKHU MOBEPXHOCTEM
T€Jl U HE3aBUCUMOCTH CHJIbI TPEHHUSI OT IUTOLIAAN CONPUKOCHOBEHUS TEIl,
CUJIBI YIPYTOCTH OT YMJIMHEHHUS] TPYKUHBI, BBITAIKABAIOIIEH CUJIBI OT
o0bEMa MOTPYKEHHOM 4YacTU Telda W OT IUIOTHOCTH >KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT NIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TENO, YCIOBU IJIaBaHUS TEJl, YCIOBHI paBHOBECHS pbluara u
OJIOKOB), Y4YacTBOBaTh B IUIAHUPOBAHUM YYEOHOrO HCCIEAOBAHMUS,
coOupaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIAEAys MPEITI0KEHHOMY
11aHy, UKCUPOBATh PE3YyIbTAThI MOTYYCHHONU 3aBUCUMOCTH (DU3HUUECKUX
BEJIMYHMH B BUJIE MPEIJIOKECHHBIX TAOIUIl U TPaQUKOB, JAENIaTh BHIBOIBI O
pe3yapTaTraM UCCICAOBaHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpEHUs] (U3NYECKUX BEIMYHUH (TJIOTHOCTh
BEILIECTBA KUIKOCTH M TBEPIOIrO TEJa, CWJIA TPEHUS CKOJIbKECHMUS,
NABJIECHWE  BO3AyXa, BBITAIKMBAIONIAs CHJIA, JCHCTBYIOIIAs Ha
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HOrpYy>KEHHOE B KHUJIKOCTb TENO, KOIPPHUIMEHT MOJE3HOIO AECHCTBUSA
IOPOCTBIX MEXaHWU3MOB), CJEAys MPEUIOKEHHON MHCTPYKIMM: IpU
BBIMIOJIHEHUN U3MEPEHMH coOMpaTh SKCHEPUMEHTAJIbHYIO YCTaHOBKY M
BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBL;

coOmofaTh TpaBWia TEXHUKM Oe3omacHOCTH mpu  pabore ¢
1a00paToOpHBIM 000PYIOBAHHUEM;

yKa3bIBaTh NMPUHIUINBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETP, IUHAMOMETp, COOOIIANOIIUECS COCYyAbl, OapoMmeTp,
pblYar, MOABMKHBIN U HENMOJBUKHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepHU30BaTh MPHUHIMIBI JEUCTBUS U3YyUYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA HX ONUCaHuA (B TOM YHUCIE:
MNOJIIMITHUKHA, YCTPOKWCTBO BOAONPOBOJA, T'HAPABIMYECKUA Ipecc,
MaHOMETp, BBICOTOMEpP, TMOPIIHEBOM HACOC, apEOMETP), HCMOIb3Ys
3HAHMS O CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOXOAUMBbIE (hU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH  TNpUMEpPHl  (HAaXOoAUTh HHGOpPMALMIO O  [pPUMEPaXx)
IPAKTUYECKOrO0 HCMOJNb30BaHUA (U3NYECKUX 3HAHUNA B IMOBCEIHEBHOU
KU3HU 171 oOecriedeHus: 0€30MacHOCTH Mpu OOpaIIeHU: ¢ MpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXpPAHEHHUS 370POBbs M COOJIONEHUS
HOPM 3KOJIOTHYECKOTO MIOBEJIEHUS B OKPYKAIOIIEH cpee;

OCYLIECTBIISATh OTOOp HCTOYHUKOB HHPopMauuu B HHTepHeTe B
COOTBETCTBMM C 33JaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCST 3HAHUM M NyTEM CpPAaBHEHMs pPa3IMYHBIX HCTOYHUKOB
BBIIEIATh MH(POPMAIUIO, KOTOpasl SIBISIETCS IPOTUBOPEUMBOM MIIM MOYKET
OBbITh HEJOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH YYEOHBIX 3aJJaHU HAy4YHO-TIOMYISIPHYIO
auTeparypy (U3MUEcCKOro CoAep)KaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTEpHET, BiIajeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(DOPMALIMKY U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE KPaTKUE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMU (PUINUECKOTO COJEPIKAHUSA, B TOM
yucine myOIUYHO JeaTh KpaTKWe COOOILIEHHUS O pe3yibTrarax MPOEKTOB
WIM y4eOHBIX UCCIEOBAaHUN, NPU 3TOM TPAMOTHO HCHOIb30BATh
W3YYCHHBIA TOHATUHHBIMA ammapar Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTAIUEH.
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TemaTruuyeckoe NJIAHUPOBAHUE

HaumenoBanue pa3aesioB

KoanuyecTrBo 4acoB

Ne U TEM Beero KonrponbHbie IIpakTHueckue
paboTEI paboTEI
Pasnen 1. ®u3uka u ee poJib B NO3HAHUM OKPY:KaK0LIEro Mupa
1.1 | ®usuka - Hayka o npupoze 2
1.2 | ®usnueckre BETMUUMHBI 2 1
1.3 | EcrecTBeHHOHAYYHBI METO/1 TO3HAHUS 2 1
Hroro no pasneny 6
Pasnea 2. IlepBoHaya/ibHbIE CBeICHUS 0 CTPOCHUH BellecTBa
2.1 | Ctpoenue BemiecTa 1
2.2 | JIBmKCHHE U B3aMMOACHCTBHE YaCTHUII BEIIECTBA 2 1
2.3 | ArperarHple COCTOSIHHSI BEIICCTBA 2
Hroro no pazneny 5
Pazaen 3. /IBuskeHue U B3auMojieiicTBue TeJl
3.1 | Mexannueckoe IBUKEHUE 4
3.2 | Uuepums, Macca, IJI0THOCTh 5 1
3.3 | Cuna. Bugsr cun 12 1 2
Hroro no pazneny 21
Pasnea 4. /laBienue TBEPABIX TeJl, JKUAKOCTel U ra3oB
41 JaBnenue. Ilepenaua naBneHus TBEpAbIMU TEIAMU, 3
' KUIKOCTSIMH U ra3amMu
4.2 | JlaBneHne )KUIKOCTH 5
4.3 | AtmocdepHoe naBieHUE 5
44 JleficTBHE JKUAKOCTH U ra3a Ha IOrpyKEHHOE B HUX 7 1 3
' TEI0
Hroro no pazneny 20
Pa3gen 5. PaGota u MoIHOCTB. DHeprus
5.1 | Pabora u MOImHOCTH 3 1
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5.2 | IIpocTbie MEXaHU3MBI 5 1
5.3 | Mexanuueckas sHeprus 4 1
Hroro no pazneny 12
OBLIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 66 12
Pe3epBHOE Bpems 2
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IToypouHoe mJIaHUpPOBaHUE

Ne Tema Ilnan | dPakr
du3uKa 1 ee poJib B MO3HAHUM OKPY:KaKIero mupa (6 4)

1 Yro uzyuaer pusuka (§ 1) 1.09.23
Hexotopsle puznueckue TepMunbl. MeTo HayqHOro no3HaHus (§ 2,

2 3) 5.09.23

3 Ouznyeckue BennuuHbl. M3mepenne pusndeckux BennuuH (§ 4) 8.09.23

4 | TouHOCTH M MOTPEIIHOCT U3MEpEeHUH (§ 5) 12.09.23
JlaGopatopnas padota Ne 1 «Onpenenenue nokazaHuii

5 U3MEPUTEIILHOTO TIPUO0Pay. 15.09.23
JlaboparopHas pabora Ne 2 «M3mepenue pasMepoB MaJbIX TeI»

6 ®du3nKa u ee BIUSHUE HA Pa3BUTHE TEXHUKH (§ 6) 19.09.23

IlepBoHaya/ibHBIE CBeICHHSI 0 CTPOEHMH BenlecTBa (S 4)

7 Crpoenue Bemecta. Momnekyisl (§ 7, 8). JlabopaTopuas pab6ora Ne 2 27.09.23
«M3MepeHne pa3MepoB MaJIbIX TE» (JIOMOTHUTEIBHOE 3a/IaHUC) T
BpoynoBckoe nBuxenue. Juddysus B razax, KUIKOCTIX U TBEPABIX

8 26.09.23
tenax (§ 9, 10)

9 | B3aumHOe npuTsHKEHUE U OTTAJIKMBaHUE MoJIeKydl (§ 11) 29.09.23
ArperaTHble COCTOSIHHSA BemiecTBa. Pa3nmuune B MONEKYISIpHOM

10 . 3.10.23
CTPOEHUU TBEPIBIX TeT, KUAKocTel 1 razos (§ 12, 13)

1 O606menne no Teme «IlepBoHavanbHbBIE CBEIEHUS O CTPOCHUHT 6.10.23
BEIlECTBA o

Kanuxyas! 9.10.23 — 15.10.23
B3aumopeiictBue e (20 u)

12 Mexanundeckoe 1BUKeHNE. PaBHOMEpHOE 1 HEPaBHOMEPHOE 17.10.23
neuxenne (§ 14, 15)

13 | Cxopoctb. Enunuiel ckopoctu (§ 16) 20.10.23

14 | Pacder myTtu u BpemeHu ABrxkeHus (§ 17) 24.10.23

15 [IpsiMonuHeiiHOe paBHOYCKOPEHHOE IBUIKEHUE. 2710.23
VYcxkopenue (§ 18)

16 | Unepuwms. Bzaumoneiicrue texn (§ 19, 20) 31.10.23
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Macca tena. EquHUIIBI MacCHI. I/IBMepCHI/Ie MacCChI T€JIa Ha BE€Cax (§

o 21, 22). JTaboparopnast padota Ne 3 «M3mepeHune Maccol Tea 3.11.23
18 [ IImotHOCTH BemecTBa (§ 23) 7.11.23
JlaboparopHas pabora Ne 4 «M3mepenue ooObeMa TBEPIOTO TEIay.
19 | JIaboparopnas padora Ne 5 «OnpezaeneHne mioTHOCTH TBEPIOTO 10.11.23
Tena»
20 | Pacuer macchl u 0ObeMa Tea 1Mo ero IioTHOCTH (§ 24) 14.11.23
Pemenwne 3anad mo remMam «MexaHndeckoe ABUKEHUE», «Maccay,
21 17.11.23
«ITimoTHOCTH BeniecTBay
Kanukyasr 20.11.23 — 26.11.23
KonTpoabhast padora Ne 1 no remam «MexaHu4eckoe IBUKEHHE),
22 28.11.23
«Macca», «IL10THOCTH BelecTBa»
23 | Cuna. SBnenue tsarorenus. Cuina tsixectu (§ 25, 26) 1.12.23
24 | Cuna ynpyroctu. 3akos ['yka (§ 27) 5.12.23
25 | Ca3b Mexay cuitoi TsxkecTH U Maccoii Tena. Bec tena (§ 28) 8.12.23
26 Cuna TsHKeCTH Ha IPYTHX TuiaHeTax. Gu3ndeckue XapakTepUCTUKH 12.12.23
wiaHeT (§ 29)
JlaboparopHas pabora Ne 6 «MccnenoBanue CUiIbl yIIPYTroCTH».
27 | Juramomertp (§ 30). Jlaboparopnas padota Ne 7 «I'pagynpoBanue 15.12.23
NPY>KUHBI H U3MEPEHUE CUIT TUHAMOMETPOM)»
CrnoxeHue IBYX CHUJI, HAIIPABJIECHHBIX MO OHOM MPSAMOIA.
28 . 19.12.23
PaBnopetlictByromas cuin (§ 31)
29 | Cuna tpenus. Tpenue nokos (§ 32, 33) 22.12.23
Tpenue B npupoje u texuuke (§ 34). Jlaboparopuas pabora
30 | Ne 8 «MccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT 26.12.23
IUTIOIIA/IA COTIPUKOCHOBEHUS TeJl U MPUKUMAIOIIECH CHUITBD)
Pemenwe 3anad mo remam «Bec tenay, «I'padudeckoe nzodbpaxeHnue
31 . 29.12.23
cu», «Cunel», «PaBHOEHCTBYIOMIAS CHIDY
Kanuxyas! 1.12.24 — 08.01.24
Kontponbnas padora Ne 2 no temam «Bec Tesa», «I'padpuyeckoe
32 9.01.24
H300pakeHue cui», «CHJbD»
JlaBJieHre TBEPABIX TeJ, )KUAKOCTel U razoB (20 4)
33 | HaBnenue. Eqununst gasnenus (§ 35) 12.01.24
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34 | JlaBnenue raza (§ 36) 16.01.24
[lepenaua naBneHus KUIKOCTSIMU U Ta3aMHu.

8 3axoH [lackans (§ 37) 19.01.24
JlaBiieHue B )KMJIKOCTH U Ta3e, BI3BAHHOE JIUCTBUEM CHUIIbI TSKECTH.

36 23.01.24
Pacuer naBnenus )kUIKOCTU HA AHO U CTEHKH cocyna (§ 38, 39)

37 Pemenune 3amau o teme «/laBnenue B KHUAKOCTH U ra3e. 3akoH 26.01.24
[Tackans»

38 | CooOmraromuecs cocynsl (§ 40) 30.01.24

39 | Bec Bozayxa. ATMocdepHoe naBneHue (§ 41) 2.02.24
W3mepenne atMmochepHOro 1aBIeHUS.

40 Omneit Toppuuennu (§ 42) 6.02.24

A1 bapomerp-anepous. ATMocdepHoe AaBleHHE Ha Pa3IMYHbIX BHICOTaX 9.00.24
(§43)

42 Manomertpsl. [lopuiHeBoH KUAKOCTHBIA Hacoc. [ mapaBnuaeckuii 13.00.24
npecc (§ 44, 45)

43 | [eiicTBuUE )XUIKOCTHU U Ta3a Ha NOTPYKEHHOE B HUX TeJlo (§ 46) 16.02.24

Kanukyabr 19.02.24-25.02.24

44 Apxumenosa cuna (§ 47) 27.02.24

45 JlabGopatopnas pabota Ne 9 «3ydeHne BHITAIKUBAIOIICH CUTTBI, 1.03.24
JEHCTBYIOLIEH Ha IIOTPYKE o

46 | IlnaBanue Tein (§ 48) 5.03.24

47 JlabGopatopnas padota Ne 10 «BeisicHeHue ycioBui TIaBaHUs Tela B 12.03.24
KUJIKOCTH

48 Pemenue 3aad no temam «ApxXuMenoBa CHIIa», « YCIOBHS TUIaBaHUS 15.03.24
Te»

49 | IlnaBanue cynoB. BoznyxoruaBanue (§ 49) 19.03.24
Pemenue 3anau no temam «IlnaBanue cynos. BozgyxomnaBanuey,

50 . 22.03.24
«/laBineHue TBepABbIX TeI, KUIKOCTEN U Tra30B»

51 Kontpoabhas padora Ne 3 no teme «/laBieHue TBepAbIX Tell, 26.03.24

JKHAKOCTEH U ra3oB)

18




Pa6ora u momHoCTH. DHeprus (13 4)

52 | Mexanuueckas pabora. Equnuiist padots (§ 50) 29.03.24

53 | Momnocts. Enununnel momuoctu (§ 51) 2.04.24

54 [IpocThie MexaHU3MBI. Ppruar. 5.04.04
PaBnoBecue cun Ha peryare (§ 52, 53) o

Kanuxyabi 8.04.24-14.04.24

55 | MomenT cunsl (§ 54) 16.04.24
Prryaru B Texnuke, ObITy B ipupoe (§ 55). Jlaboparopras padora No

56 19.04.24
11 «BblsicHeHuE yCI0BUs paBHOBECHS pbluara
[Ipumenenue npaBusa paBHOBECHUS pblyara K 010Ky. PaBeHcTBO padot

57 | npu UCTIOIB30BAaHUHU MPOCTHIX MEXAHU3MOB. «30JI0TO€ MPABUIION 23.04.24
MexaHuku (§ 56, 57)

58 | Pemenue 3anau o teme «YCiI0BUE paBHOBECHUS pblUara 26.04.24
Koaddunuent monesnoro nerictus mexanuszma (§ 58).

59 | Jlaboparopnas pabora Ne 12 «Onpenenenue KIIJ] nakiionHo# 3.05.24
IUTOCKOCTHY
Mexannueckas sHeprus [IpeBpaleHne MexaHn4eCKOW SHEPTUH

60 . 7.05.24
OJTHOTO BUJA B Jipyroit (§ 59, 60)

61 Kontpoabhas padora Ne 4 no teme «PaGora 1 MOIIHOCTD. 14.05.24
JHeprus»

62 | IToBTOpenue u o6o0IIeHNE 17.05.24

63 | UToroBasi KOHTpoJbHasi paboTa 21.05.24

64 | IlogBemeHue UTOTOB roia 24.05.24
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