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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHH M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MpPOTrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepanbHOil paboueil mporpaMmMbl BOCIIMTAHUS U
Konuenuuu npenogaBanust yaeoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHpPOBAaHUE
€CTEeCTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYalOlMXCS W OPraHu3aliio H3y4yeHUus
(Gu3MKUM Ha JAesATeNIbHOCTHOM ocHoBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOXXHOCTU Yy4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAIPEAMETHBIM pe3yJbTaTaM 00y4YeHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Iporpamma no gu3uke ycTaHaBIMBAaeT pacupeeieHrne yueOHOro Marepuania
no rojam oOyueHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpP)KAHUS U
yué€Te BO3PACTHBIX OCOOEHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢uszuke pa3paboTaHa C IIEJbI0 OKa3aHHUsS METOJIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

®du3zurKa SBISIETCS] CHCTEMOOOPA3YyIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (PM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHHUI,
U3y4aeMbIX XUMHEH, OM0IoTHel, acTpoHOMUEH U pU3nIecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIsIET HauOoyee SCHbIC
oOpasibl MPUMEHEHUs HAyYHOTO METOJa MO3HAHUS, TO €CTh Croco0a MOMydeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUsA COCTOUT B (POPMUPOBAHUHU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usukun Ha 0a30BOM ypOBHE IIpenroyiaraeT  OBJAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBICHUS;

e OLCHMBATH U IOHUMATh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHNUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  HAy4dHbIC
J0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

Hemn wusyuyeHus Qu3nKK Ha ypOBHE OCHOBHOrO o0O0ImIEero oOpa30BaHHS
onpenenensl B KoHuenmuu mnpenogaBaHus ydeOHoro mnpeamera «Pusnka» B
oOpa3zoBaTeibHbIX oOpraHuzanusix Poccuiickoit @egepaiuu, peann3yoIIUX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOTrPAMMBI, YTBEPKIAEHHON pelIeHUEM



Konnerun Munucrepctsa npocseienus Poccuiickoit @enepanyu (mpoTokoa ot 3
nexadbps 2019 r. Ne I[TK-4BH).
Ieaun n3zyyenus pusuku:

MpUOOPETEHUE WHTEpeca W CTPEMJICHUS OOyJalomUXCSd K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SBJICHUSIM;
(dbopMHUpOBaHUE HAYIHOTO MUPOBO33PCHHMSI KaK pe3y/IbTaTa H3y4CHUS OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBLHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMY OOYYCHHIO B ’TOM HaIlpaBJICHUHU.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ MporpaMmsl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOTO
O6IIICFO 06pa3013aHI/151 obecrieunBaeTcs PEIICHUEM CIICAYIONIMX 3a1a4:

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEHICCTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NproOpETCHHEe YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHUS TMPOCTEHIMUX pacdETHBIX 3a7Jad  C
UCTIOJIh30BaHUEM duznIecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIOAAaTh IPUPOIHBIC SBICHUS W BBITIOTHATH OIBITHI,
naboparopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TIPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIECKOro COACp>KaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHXCHUSIX (PU3UKH, aHATN3 U
KPUTHUYECKOE OIEHWBAaHNE MHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBLHON IeATEIFHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus OTBOAMTCS B 7 Kilacce — 68 gacoB (2 daca B HEJENIO).
[Ipennaraemsiii B mporpamMmmMe 1o (U3HMKE MEepedeHb JTab0paTOpHBIX padboT H
OMBITOB HOCUT PEKOMEH/IaTEeNIbHBIA XapaKTep, yUUTENb JIeJIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAbOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aMeHa Mo (pU3UKe.



COAEPKXAHUE OBYUYEHUA

Pa3nen 1. ®u3nka u eé posib B IO3HAHUM OKPYKAIOIIEro MUpa.

@dusuka — Hayka o Ipupoze. SBneHus npupoibl. PU3NYECKUE SABICHUSA:
MEXaHNYECKHUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3MmepeHue @uiznueckux BeauyuH. Duznueckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cuicTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTecTBEHHblE HAyKd H3y4YalOT MPUPONY.
EcTecTBeHHO-HAYUYHBI METOJl TMO3HAHMS: HAOMIOAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro siBieHus. Onucanue GU3NUecKuX SIBIEHUN ¢ TOMOLIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U Mpoleaypa NPSIMBIX U3MEPEHUM aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuvie padomout u onvimot.
1. OmpeneneHue UEHbI IeJICHUS IIKaIbl U3BMEPUTEIHHOTO MPUOopa.
2. M3MepeHue paccTOsTHUM.
3. HM3mepenue o0bEMa )KUIKOCTH U TBEPOTO TENA.
4. OmnpeneneHue pasMePOB MaJbIX TEll.
5. M3Mepenue temIieparypsl IpU IOMOIUM KUAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEPaTyphl.

6. IIpoBenenue uccienoBaHus 10 MPOBEPKE THUIIOTE3BI: JAJIbHOCTH IOJETA
IIapuKa, MyIIEHHOTO0 TOPU30HTAJIbHO, TeM Oouiblle, YeM OOoJblie BbICOTA
IIyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBEJIEHUSI O CTPOEHUM BelleCTBA.

Crpoenue BemecTBa: aTroMbl W MOJEKYJIbl, HX pasMmepsl. OnbIThI,
JIOKA3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBmkenue dactur BemecTBa. CBsA3b CKOPOCTH JABM)KEHHUS YAaCTHUI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddys3us. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAaHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KMIKOCTEN W TBEPIBIX
(kpucTaIMUecKkux) Tesl. B3anMoCBA3bp MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysun.
3. HaGOmionenue ~ siBIeHUN,  OOBSACHSIOUIUXCS  MPUTHKEHUEM  WIH
OTTAJIKUBAHUEM YACTHI] BEIIIECTRA.

Jlabopamophuie padomout u onvimul.

1. OneHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIB30BAaHHEM

dotorpaduii).
2. OnbITHI IO HAOJTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHHUS.
Pa3nen 3. /IBu:keHune U B3aumMojieiicTBue TeJl.
Mexanuueckoe JBH)KEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEeHHH. Pacuér nmyTtu u
BPEMEHH JIBHXKCHUS.
SBnenue wHepuuu. 3aKOH HUHEpHHUH. B3auMojelcTBHe Tell Kak MpUYWHA
U3MEHEHUS CKOPOCTH JIBHKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[TnoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IWHMIIE
o0béMa BelecTna.
Cuia Kak XapakTepucThka B3aumojeicTBus ten. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJIICHHE TATOTEHUS U CUJia
TshkecTd. Cuia TSKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CroxxeHue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoi. PaBHoneilcTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHUs U TPeHHE NOKOos. TpeHue B MpUpoie U TEXHHUKE.
Jemoncmpayuu.
1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSIMOIIMHEUHOTO JIBH>KEHHS.
3. HabGmronenwue siBiIeHHS] HHEPIIUU.
4. HaOnroneHve U3MEHEHHS CKOPOCTH MPH B3aMMOJICHCTBUHN TEII.
5. CpaBHeHHME Macc MO B3aUMOJEHCTBHIO TEN.
6. Clio)eHHE CUJI, HalPaBJICHHBIX 110 OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABHKEHHS (IIapuKa B KUIKOCTH,
MOJIEIN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHre cpeqHEd CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOINE 3aBUCUMOCTb PACTsKEHUsS (JepopMariimn)
IPY>KUHBI OT MPUIIOKEHHON CUJTBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBieHue TBEPABIX TeJl, JKUAKOCTENH U ra3oB.



HaBnenune. CriocoObl yMEHBIICHHUS U YBEJIUYECHU JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJi€HHUs raza oT o0béMma, TemmepaTyphl. Ilepemaua naBneHus
TBEPABIMU TEJIAMM, KUIAKOCTAMM M raszaMu. 3akoH [lackansa. IIneBmatmueckue
MaluHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT IIyOMHBL. ['MapocTatnueckuii
napanokc. Coobuiaroniuecs: cocyabl. ['uapaBiruecKkue MEXaHU3MBI.

AtMmocdepa 3emnn u atMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3ayuiHON oOonouku 3emun. OmnbiT Toppuuemu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHust aTMOC(HEPHOTO JTABICHUS.

JlelicTBHE KMAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUs: KUAKOCTHIO U TA30M.

CooOmatroruecs cocy/bl.

I'mppasinnueckuii mpecc.

[IposBnenue neicTBUs aTMOC(HEPHOTO 1aBJICHHUS.

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOMN YacTH Tena

S T o o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIICH CHIIBI BECY BHITECHEHHOM KUKOCTH.

8. YcnoBue MaBaHus TeJ: IIABAHKUE WUJIU MOTPYKEHHUE TeJ B 3aBUCUMOCTH OT
COOTHOIIICHUS TIOTHOCTEH Tea M KUJIKOCTH.

Jlabopamopnuie padbomout u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa OTPYKEHHOH B

~

KUJIKOCTb YaCTH TeJIa.
2. OmpeneneHue  BBITAJIKUBAIOIIEH  CUJIbI, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIEH CHIIbI, ICHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOMICH CHIIBI,
JICUCTBYIOIICH HA TETO B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU B )KUIIKOCTD
YAaCTH TEJIA U OT INIOTHOCTH KUJAKOCTH.
5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
Pa3nen S. PaGora 1 MOIIHOCTH. JDHEPrus.
Mexanndeckasi pabota. MOITHOCTS.
[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[puMeHeHue npaBuia paBHOBECHS pblyara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ npocteix mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUS.
IIpeBpamenne 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B APYroil. 3aKOH COXpPaHEHUs
HHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamophuie padomout u onvimeut.

1. Ompenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUU TeJla 10

TOPU30HTAIIBHON OBEPXHOCTH.

2. HccrnenoBanue yclOBHI paBHOBECHS pblyara.

3. N3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUUYECKON IHEPTHH.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOAYJIb TPEIHA3HAUCH JIsi CUCTEMAaTHU3allH
1 0000111eHUs TPEAMETHOTO COACPIKAHUS U OTIBITA IESITEIbHOCTH, MPUOOPETEHHOTO
OpU M3YYEHHH BCEro Kypca (PU3MKH, a TakKe [JIs MOATOTOBKA K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY Mo (U3UKe i1 00Yy4aroImuXcs, BHIOPABIIUX JTOT
y4eOHBIN MpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOAYJS PEANM3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JESTEIbHOCTH, HA OCHOBE KOTOPHIX 00€CleunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJJAHUPYEMBIX  pe3yibTaToB  Oo0yudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOIOB HCCIEIOBAHUS
SBJIICHUNA TPHUPOABI M TEXHUKH, OBIIAJICHUE YMEHUSIMH OOBICHATH (PU3NUECKUE
SABJICHUS, IPUMEHSS TOJY4YEHHbIE 3HAHMWS, pellaTh 3aJayd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHUIMNIHAIBHO AESTENLHOCTHBIM XapaKTep JAHHOTO pa3/eiia pean3yercs 3a
C4€T TOro, YTO OOYyUaIOIIMECs BHITIOJHAIOT 3a1aHMs, B KOTOPBIX UM TpeaiaracTcs:
Ha OCHOBE TOJIYYCHHBIX 3HAHHWM PAcCIO3HABATh U HAYYHO OOBICHATH (pu3myeckue
SIBJIEHUS B OKPY’KAIOLIEH PUPOJIE U TOBCEIHEBHOW KU3HU;

UCII0JIb30BAaTh HAYYHBIE METOJIbl UCCIIEA0BaHUSA (DU3NYECKUX SIBICHUI, B TOM
YUCJIe IJI MPOBEPKU TMIIOTE3 U MOJYYEHUSI TEOPETUUECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOOJEe BAKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAPUMEP, TPAKTUUYECKOTO UCIOIb30BaHUS PA3TUYHBIX HCTOYHUKOB
SHEPIruM Ha OCHOBE 3aKOHA MPEBPALIEHUS M COXPAHEHHUS BCEX MU3BECTHBIX BUIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIET'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHus pu3NKyd Ha YpOBHE OCHOBHOI'O 00IIIer0o 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpMoTHYECKOTr0 BOCIUTAHMSA

— TPOSIBJICHUE UHTEpECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKon HAyKH,

— [IEHHOCTHOE OTHOIIICHUE K IOCTUKEHUAM POCCUMCKUX YUEHBIX--(HU3UKOB;

2) rpa:kaaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIIECTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTIKCHHU I
buzuky;

— OCO3HAHUE BAXKHOCTH MOPAIBbHO--3TUYECKUX MPHUHIUIIOB B JEATEILHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

— BOCIIPHUSITHE ICTETHUYECKUX KAaueCTB (PU3NYECKON HAyKH: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI0 TO3HAHUS:

— OCO3HaHUE NEHHOCTH (U3NYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTM, BaXKHEUIIEH COCTABJISAIONICH
KYJIbTYpBIL;

— pa3BUTHE HAYYHOU JIOOO3HATENHHOCTHU, WHTEpPEca K HCCIEI0BATEIBCKON
NEeATEeNbHOCTH;

S5) dopmupoBaHMs  KYJbTYPbl 3A0POBbSI M  3MOIHMOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHWE IIEHHOCTHM O0€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBui O€30MacCHOTO IMOBEJICHHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpPYJOBAaHHUEM B
JOMAIITHUX YCIOBUAX;

— cOopMHUPOBAaHHOCTH HABBIKA pe(PIICKCUH, TPU3HAHKUE CBOETO MPaBa Ha ONTHOKY
U TAKOI'0 JK€ MpaBa y APyroro 4eJIOBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:



e — AKTHUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3alud, TOpoOJia, Kpasi) TEXHOJOTHUYECKON U
COIMAILHOM HAMPABICHHOCTH, TPEOYIOMINX B TOM YUCIe U (U3NUECKUX 3HAHUI;

e — MHTEpPEC K MPAKTUUECKOMY H3YUYEeHUIO Mpodeccuit, CBsI3aHHBIX C GUUKOM;

e 7)3K0JOrH4€eCKOro BOCIIUTAHHS:

e — OpHEHTalMs Ha MpUMEHEHWE (PU3MUECKUX 3HAHWU JId penieHus 3a7ad B
objlacTu OKpy’Karolieid cpeabl, IUIAaHUPOBAHUS TOCTYNKOB W OIICHKH HUX
BO3MOXHBIX MTOCIEACTBUI JJIs1 OKPYIKAIOLIEH CpPEebl;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTew ux
pelIeHus;

e 8) ajanTanMu K M3MEHAKINMMCS YCJIOBHUSAIM COIUAJBHOH M NPUPOIHOM
cpebl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN W
MPOEKTOB (U3UYECKONW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — TOTPEeOHOCTh B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe (POPMYJIUPOBATH
UJIeH, MOHATHSA, TUTIOTE3bI O (PU3UUECKUX 0OBEKTaX U SBICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e — IUIAaHUPOBAHHE CBOEr0 PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUIHUECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBS3U IPUPOIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTOJIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCUCTBHUM C YYETOM BIMSHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOorpaMMBbl 1o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuaromerocss OynayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YIeOHbBIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpCaJbHble  y4yeOHble  JICUCTBUS, PETYJSTUBHBIC
YHUBEPCAIbHBIC YUCOHBIE TCUCTBUS.

ITo3HaBaTe/IbHBIE YHHBEPCAJbHBIC YUeOHbIE AeiiCTBHS

Ba3oBble Jornueckue 1ecTBUA:



BBISIBIIAT M XapaKTepU30BaTh CYIIECTBEHHBIE MpPHU3HAKH OOBEKTOB
(s1BIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOTIOACHUSX, OTHOCSIIUXCS K (PU3NIECCKUM SIBICHUSM;
BBISIBIIATH MPUUWHHO--CJICICTBEHHBIC CBA3M TPU U3YyUYEHUU (U3UUECKUX
SIBIICHUI ¥ MPOLIECCOB, JIENATh BBIBOJBI C UCTIOIB30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHUH, BBIIBUTATh THUIOTE3Bl O B3aUMOCBS3SIX
(GU3NIECKUX BETUYHH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 penieHns yueOHOH Gpu3ndecKon 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peEIICHHUs, BBIOOp Hambomee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HMHCTPYMEHT MTO3HAHMS,
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY OMBIT, HECIOXKHBIN
buznueckuii dKCIEPUMEHT, HEOONbIIOE HCCIeA0BaHUE (PUIUUYECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

IPUMEHSATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope uHGOpPMAIMH WIM JaHHBIX C Y4ETOM MPEIIOKCHHONW y4eOHOM
bu3ndeckon 3axaun;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHDOPMAIUIO
Pa3IUYHBIX BUIOB M (POPM IIPEICTaBICHUS;

CaMOCTOSITCJIHO ~ BBIOMpaTh ONTHMAJbHYIO (HOpMYy  MpeACTaBICHUS
uHpOpMAIMK W WUTFOCTPHPOBATh pellacMble 3aJauyd  HECJIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HHOM rpauKoi U MX KOMOUHAIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiICTBHS:

B X0/€ OOCYXJCHHS y4eOHOro MaTepuasia, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBATh BOMPOCHI TI0 CYIIECTBY 00CYKAAEMOU TEMBI
BBICKA3bIBATh WJICH, HAIICJICHHBIC HAa DEIICHUWE 33aJa4d W MOJJCpKAHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXKICHUSMH JAPYTUX YYACTHHKOB
auanora, oOHapyKMBaTh PA3JIMUME U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YbTaThl BBIIOJHEHHOTO (DU3UYECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEA0BAHMUS, IPOEKTA);

NOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAJIbHOM
paboThl MpHU pPElIeHUH KOHKPETHON (PHU3UUECKON MpoOIeMBbI;

OPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTH)KEHHIO: paclpelensTh poju, OOCYXIaTh MpPOLECcChl U
pe3yabTaThl COBMECTHOU PabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOIO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUA C APYTHUMH YJ€HAMU
KOMAaH/Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIC YHUBepCcaJbHbIe yUeOHbIE 1eHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CUTYyalHsIX, TPEOYIOMINX
TSt perieHust GU3NYeCcKUX 3HaHUI;

OpUEHTUPOBATHCS B  PA3IMYHBIX [OAXOJAX TMPUHATHUS  pElICHUHN
(MHIUMBHUIyaIbHOE, TPUHSITHE pEHIeHUS B TpyIe, NPUHITHE PEIICHHI
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKON 3aa4u WIIN
IUTAaHA WCCJIEJOBAHMS C YYETOM HMMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBAThH MpeJjiaraeéMble BapHaHThl PEIICHU;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHBIN NHTEJIJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U MPEJIaraTh IiaH €€ N3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTIDKCHHUS  (HEAOCTHMXKEHHUS) PE3yibTaToOB
NEeATENbHOCTH, aBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBBI B NIESITENBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3MUeCKOr0  WCCIENOBAaHUA WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHUBIIUXCS CHUTYyallMii, yCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4esioBeKa B X0/ CIopa WU IUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHUH (PU3UUYECKUX 3a]ay WUIH
B YTBEPXKACHUSAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy o6yuenus B 7 Kkjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKHME U  XUMHUYECKHE  SIBICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJeb, THUIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSMOJMUHENHOE), TPACKTOpHs, PaBHOJCUCTBYIOIIAS
cuia, nedopmarus (ynpyras, IJIACTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TErIoBoe ABMIKEHUE YaCTHIl BEIIECTBA,
paBHOMEPHOE  JBHKECHHWE, HEPABHOMEPHOE  JBWXKCHHE, WHEPIM,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpAILICHHUS, IIEpeaaya AaBJICHUs TBEPABIMU TEIAMHU, )KUJIKOCTAMHU U Ta3aMH,
aTMoc(epHOE JaBJICHHE, IUIABAaHUE TeJ, TMPEBpAIICHUS MEXaHWYEeCKON
SHEPIuM) MO ONMHUCAHUIO UX XAapPaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM 4Hcle (u3nyeckue SBICHHUS B MPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXKUBOU
IIPUPOJE, NECUCTBHE CWIbl TPEHHUS] B MPUPOJE U TEXHUKE, BIIASHUE
aTMOC(EPHOTO JaBIICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phlYaru B
TE€JIE YeJI0OBEKa, MPHU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33/1a4y B y4€OHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UYECKUX SBICHUN;
OMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SIBICHUS, UCTIONB3YS
¢dusnueckre BeMnuuHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTb, CUJIa YIIPYIOCTH, CUJIa TSXKECTHU, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tema, )KUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs
CuiIa, MexaHudeckass pa0oTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO} (OUIIMEHT TIOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMaJbHAsl DJHEpPrus), IMpU OMNHCAHUM TMPABWIBHO TPAKTOBATH
(bu3HUECKH CMBICT UCTIONB3yEMbIX BEIHUHH, UX 0003HAYCHUS U €TUHUIIBI
¢u3nUecKNX BENWYMH, HAXOAWTHh (OPMYIBI, CBSI3BIBAOIINE JTAHHYIO
GU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;



XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIONb3ys MpaBUiia CJIOXKEHUsI CUil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbiuara (0Joka),
«30JI0TO€ TMpaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOH
SHEPruy, NpHU OTOM JaBaTh CJIOBECHYIO (OpPMYJIHPOBKY 3aKOHA U
3aMMChIBATh €r0 MATEMATHUYECKOE BbIPAXKEHUE;

O0BSACHATH (PU3HUECKUE SIBICHUSI, TPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil NpPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1-2
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JeHCTBUA, MCHONb3YysSd 3aKOHBI U
(dopMyIbl, CBsi3bIBaIOIIME (DU3UUECKHME BEIUYMHBI: HAa OCHOBE aHalnu3a
yCIIOBHUS 3a/layyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh PU3NUECKHE
BEJIMYUHBI B (OPMYJBI U TMPOBOJIUTH PACUEThl, HAXOAUTH CIPABOUYHBIC
JaHHBIe, HEOOXOIUMBIE Ui pEUICHUs 3a/lay, OLICHUBATh PEAIUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETMUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH MOMOIIHU
(bu3MUeCcKrX METOA0B, B OMIMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
IPEANOJIOKEHUE (TUIIOTEZY), Pa3INdaTh U MHTEPIIPETUPOBATH MTOTYUYEHHBIN
pe3yNbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JEJNaTh BBIBOABI IO €ro
pe3yibpTaTam;

NPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (U3UYECKUX SBICHUNA  WIIU
(bu3MUECKUX CBOMUCTB TeIl: (POPMYITUPOBATH IPOBEPSEMBIE MPEATIONOKEHHS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3aMUCHIBATH X011
OTbITa U (POPMYITHUPOBATH BHIBOIBL;

BBINIOJIHSAITh TPSMBbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Tela,
0o0béMa, CHIIBI W TEMIIEpaTyphl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
IUPPOBBIX NPHOOPOB, 3aMUCHIBATH IOKa3aHUs NPUOOPOB € YUETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

OPOBOJIUTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOIl BETMUUHBI OT
IPYroil C HCIIONB30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JIBHXKYIIETOCS TeJIa OT BpEMEHU JIBU)KEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHMSI OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEH Ten M
HE3aBHUCUMOCTH CWJIbI TPEHHS OT IIOIIAIU CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYNKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
HNOrpY’KEHHOM YacTH Tejda U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO HOTPYKEHO TEJO, YCIOBHMA
IJIaBaHUs TEJ, YCJIOBHIl paBHOBECHS pbluara M OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCJENOBaHMs, CcOOHMpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAys NpPEIIOoKCHHOMY IUIaHy, (DUKCHpOBAaTh
PE3yNbTAThl TMOJTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH B BHIIC
MIPEIOKCHHBIX TaOMUIl U TPAPUKOB, JENaTh BBIBOJLI MO pe3yibTaTam
UCCIICIOBAHUS;

IIPOBOJAUTL KOCBEHHBIE H3MEpPEHUS (U3WYCCKUX BEIMYHMH (TJIOTHOCTH
BEIIECTBA KUKOCTU U TBEPIOTO TeJa, CHJIa TPSHUS CKOJIBKCHHS, TaBJICHUE
BO3/lyXa, BBITAIKWUBAIONIAS CHJIA, JEHCTBYIOIIAs Ha TOTPYKEHHOE B
KUAKOCTh  TeNo, KOAM(UIIMEHT TMOJE3HOTO  JACHCTBHUS  TPOCTHIX
MEXaHHM3MOB), CJCAysd TPEII0OKEHHON WHCTPYKIIMU: TIPU BBITIOJTHECHUU
U3MEpEHU CcOOMpaTh DSKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYHCIATH
3HAYCHNE NCKOMOW BEJTUYHMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKN 0€30MaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh IMPUHIIUIBI JCHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TCPMOMETpP, JHHAMOMETP, COOOIIAIONINECS COCY/bl, OapomeTp,
phIyar, MOJBMYKHBIM W HEITOABMYKHBINA OJI0K, HAKJIOHHAS IJIOCKOCTh;
XapaKTepu30BaTh TPHHIMIBI  JEHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX ONHWCAHHUA (B TOM YHCIIC:
NOJIINITHAKKA, YCTPOWCTBO  BOJAOIPOBOJA, THAPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETp), UCTIONb3Ysl 3HAHUS
0 CBOMCTBaX (DM3MUYECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3HUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTH  TNPUMEpPhl  (HAXOAWTh HWHQPOPMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (M3MUECKUX 3HAHWW B TIOBCEIHEBHOW
KU3HM 11 obecriedeHus: 0€30MacHOCTH MpU OO0pallieHuu ¢ nMpudopamMu U
TEXHUYICCKUMU YCTPONCTBAMH, COXPAHCHHS 3I0POBbSI U COOJIIOICHUSI HOPM
9KOJIOTUYIECKOTO IMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIICCTBIISITh OTOOpP HCTOYHMKOB wuHGopMmanuu B HHTepHEeTe B
COOTBETCTBHH C 33JIaHHBIM IMOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHUM M TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHHKOB BBIIEISATH
uH(GOpPMAIINIO, KOTOpas SBISETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJI0CTOBEPHOM;

WCTIOJIb30BaTh MPHU BBHIMOJTHEHUU YUEOHBIX 3aJJaHUN HAYIHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOro COJAEPIKaHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetm UHTepHer, BiajeTh mnpuéMaMH KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHust HHGHOPMAITUHN U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MHCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACPKAHUS, B TOM



quclie NyOIMYHO IeJ1aTh KpaTKUe COOOIIEHHSI O pe3yIbTaTaxX MPOEKTOB UITU
y4eOHBIX HCCJIEAOBaHUM, MPU STOM I'PAMOTHO HUCIOIH30BaTh M3YUEHHBIN
MOHSATUWHBIA anmapar Kypca (QU3HKU, COMPOBOXKIATh BBICTYILJICHHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX IMPOEKTOB M UCCIEIOBAHUN paclpenensiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3a/lauaMH,
CICIUTh 3a BBINIOJHEHUEM IUIAHA JEUCTBUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJaJA B  JACATEIBHOCTh  TIPYINIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOLINX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3ieioB U TeM (ungpossbie)
Konrpoiabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIET0 MUPA
bu6mmoreka [IOK
1.1 ®du3znka - HayKa 0O oJie 2
H3HKa - Hayka 6 IpHpodt https://m.edsoo.ru/7f416194
1.2 du3zndeckre BEIIMINHBI 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/ TO3HAHMS 1 bubmorexa HOK
' . A https:/m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE Betectra https:/m.edsoo.ru/7f416194
29 JIBryKeHre U B3aUMOICHCTBUE YACTHI] ) 1 bubnuorexka [JOK
) BellecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 4 nommotexa L0
https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBu:keHHe U B3aMMo/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMMHACCROE ABHACHHC https:/m.edsoo.ru/7f416194




bubmuoreka [JOK

3.2 141 4 2
HEPIHA, Macea, [UIoTHOCTS https://m.eds00.ru/7f416194
bubmmoreka [IOK
3.3 Cuna. B 16 2
e, BHABL CHiL https://m.edsoo.ru/7f416194
Hroro no pazgeny 24
Pasnen 4. /laBienue TBEPABIX TeJl, :KHMAKOCTEN U ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6morekxa [IOK
4.2
JlaBierne xuaxocth > https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
4, A
3 TMOChEpHOE KiaIeHHe > https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJIKOCTH U T'a3a HA IOTPYKEHHOE 7 ) bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 20
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
51 Pabora ¥ MOIEOCTS 3 ! https://m.edsoo.ru/7£416194
5.2 [IpocTbie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHnunueckas 3Heprust 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 10
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 10
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