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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO 001mero oOpa3oBaHUS
COCTaBJieHAa Ha OCHOBE MOJIOXKEHUW M TPeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom (enepanbHON padodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «duzukay.

ConmepxaHue mporpamMmbl MO (pU3MKE HaAMpaBleHO Ha (HopMHpOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOMIMXCAd M OPraHu3aldi0 H3YYCHHS
bu3MKKM Ha AESATENbHOCTHOM OcCHOBe. B mporpamme mo ¢usuke y4duTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00y4eHUS, a TAKKE
MEXKIMPEAMETHBIE CBSA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00IIET0 00pa30oBaHUSI.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeiesieHne y4eOHOro Matepuana
no rogam oOydeHus (1o KjaccaM), IpeajaraeT NpuMepHYyI0 MOCIe0BaATEIbLHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSA MPEIMETHOIO COJAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIITIXCSl.

[IporpamMma mo ¢u3uke paszpaboTaHa C LETBI0 OKa3aHUA METOAUYECKOM
MOMOILIY YYUTEIIO B CO3/JaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka ABISIETCS CUCTEMOOOPA3YIOIIUM JJII €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, TOCKOJIBKY (PHU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUH,
U3y4aeMbIX XUMUEH, Ononoruei, actpoHoMueit u pusndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MUpA, MPEAOCTaBiIseT HauOoyiee SCHbIE
o0pasibl MPUMEHEHHsI HAyYHOT'O METOJIa MO3HAHUS, TO €CTh CIoco0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUH O MHUpE.

OpnHa W3 TJIaBHBIX 3a/ad (PU3NYECKOTOo OOpa3oBaHUS B CTPYKTypE OOIIETO
oOpa3zoBaHusi COCTOWT B (OPMHPOBAHUU E€CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢uzuku Ha 0a30BOM YpOBHE [MpEANojiaraeT OBJaJCHHE
CIENYIOIMMHA KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHUPOBATH  JAaHHBIE W  HWCIOJB30BAaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JJIs MOJIyUYEHHUs BHIBOJIOB.

[lemn w3yueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Kounenmuu mnpenojaBanus ydeOHOTO mpenmera «®Dusmka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®denepauuu, peanu3yrOnUx
OCHOBHBIE 00111€00pa30BaTeNIbHbIE MPOrPAMMBbI, YTBEPKAEHHON perieHueEM



Komnerun MunucrepctBa npocsemienus Poccuiickoit @eneparyu (IpoTokos ot 3
nexadbpst 2019 r. Ne [TK4BH).
ey uzyyenus: pusuMKu:

npuoOpeTeHNE HWHTEpeca W CTPEeMJICHUS OOYYalolUXCSd K HaydYHOMY
W3YUYECHUIO NPUPOJBI, PA3BUTHUE HX HUHTEIJIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHUS U (POPMUPOBAHUE
MCCIIE0BATENIbCKOTO OTHOLIEHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHNE HAYTYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHUSI OCHOB
CTPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe TMPEACTABICHUN O poyin (DU3MKHU [JIs1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPENCTaBIEHUH O  BO3MOXHBIX  cdepax  Oynyuieit
npodecCHOoHaNbHON JeATEeILHOCTH, CBI3aHHOU ¢ (PU3HMKOM, TOJATOTOBKA K
JnanbHENIIeMy 00y4eHHUIO B 9TOM HAIMPAaBIICHUU.

JlocTikeHne 3THX 1ejied mporpaMMbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 00ECEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHNE 3HAaHUM O JUCKPETHOM CTPOEHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

IpPUOOPETEHUE YMEHUI OMHUCHIBATH U OOBSACHATH (PU3NYECKUE SIBICHUS C
VICITOJIB30BAHUEM II0JIyYCHHBIX 3HAHUM;

OCBOCHME METOJOB pPEUIEHUS MPOCTEHIIMX pACUETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznueckux MOJIEIIEH, TBOPUYECKUX U
IIPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOJATh MPUPOJHBIC SIBJIEHUS U BBIIOJIHATH OIBITHI,
1abopaTopHble  padOTbl M JKCIEPUMEHTAJIbHBIE MCCIENOBAaHUSA €
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

ocBoeHHE TPUEMOB paboThl ¢ MH(pOopManueld (HU3NYECKOTO COICpIKAHUS,
BKJItOYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATIU3 U
KPUTHYECKOE OLIEHUBaHUE NH(POpMALUY;

3HAKOMCTBO CO cpepaMu MpoPeCcCUOHANBHOMN JI€ATENbHOCTH, CBA3aHHBIMU
¢ (u3MKOW, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JTOCTHXKEHUSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YPOBEHB) B 7 Kilacce OTBOAUTCS 68 yacoB (2

gaca B HEJIEII0).

[Ipennaraemslii B mporpamMme 1o ¢Gpu3ukKe nepedeHb JIabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEeILHBIN XapaKTep, YIUTENb JeJIaeT BHIOOP MTPOBEICHHUS
7a00paTOPHBIX PabOT W OMBITOB C yU4ETOM WHAMBUIYATBbHBIX OCOOCHHOCTEH



06yanOHII/IXCH, CIIMCKA 3KCIICPHUMCHTAJIBHBIX BaﬂaHHﬁ, npeajlaraCMbIX B paMKax
OCHOBHOTI'O T'OCYAAapCTBCHHOI'O 9K3aMCHaA I10 (1)1/131/11(6.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @®usuka v e€ posib B NIO3HAHUM OKPY KAIOIIEr0 MUpPA.

®usuka — Hayka o npupoxe. fABneHus npuponsl. OuU3nyecKue SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Dunueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MTPUPOY.
EctecTBeHHOHAy4YHBII METOJ MO3HAHHS: HAOIIOJACHHE, MOCTAaHOBKA HAYYHOTO
BONPOCA, BBIIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 00BICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHI U NPOLEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1 GpoBBIM TPUOOPOM.
Jlabopamopnsie padomot u onvimol.
1. Omnpenenenuve IEHBI ASTEHUS Kbl U3MEPUTEITHHOTO prUbopa.
2. N3mepenune pacCToOAHUN.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTrO TeEaA.
4. OmnpeneneHue pasMepoB MAIbIX TEJ.
5. M3mepenue temmeparypel IpU IOMOIIM >KHUIAKOCTHOIO TEPMOMETpa M
JaTYMKa TEMIIEPATYyPBI.

6. IIpoBeaeHue uccienoBaHus MO MPOBEPKE TMIOTE3BI: JAIBHOCTH IMOJETA
nIapuKa, MylmeHHOr0 TOPU30HTAIBHO, TeM OOJbIIIe, YeM OOJIble BhICOTA
MyCKa.

Pa3znen 2. IlepBoHavaibHbIE CBeIeHNS O CTPOEHUHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mmepbl. OIbITHL,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmkenue yactull BemiecTBa. C(CBA3b CKOPOCTH [JBHMXKEHHUS 4YaCTHI[ C
TeMmriepaTypoii. bpoyHoBckoe aBmxkenue, auddysus. B3zanmoneiicTBue wacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, HKUIAKOCTEW U TBEPIBIX
(KkpucTaIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.



2. HaGmonenue nuddyszun.
3. HaOmonenue — siBiIeHHN,  OOBSCHSIONIMXCS ~ NPUTSHKCHHEM — WIH
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padomot u onvimot.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dotorpaduii).
2. OnbITHI IO HAOTIOJEHHUIO TETNIOBOTO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBu:keHUe U B3aMMO/IeCTBHE TeJl.
MexaHnueckoe JBHKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JBHKEHUHU. Pacu€Tr myTtu u
BPEMEHU JBUKEHUS.
SBneHne wHEpUMU. 3aKOH MHEpUuU. B3anMonencTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTHM JABWKEHHsS Ten. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIE
0o0BbEMa BelIecTBa.
Cuita Kak XxapakTepUCTHKa B3auMOAEHCTBUS Ten. Cuia yrnpyrocTd U 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUia
TskecTd. CHila TSDKECTH Ha Ipyrux miaHetax. Bec rema. HeBecomocts. Cnoxxenue
CWJI, HallpaBJIEHHBIX MO OAHOW IpsiMoil. PaBHomelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMuecKoro JIBHXKEHHS Tea.
2. HM3mepeHue CKOpOCTH NPSMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBJIeHUS WHEPLIUU.
4. HaOmroneHue n3aMeHeHUs1 CKOPOCTU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE MacC 10 B3aUMOJEHCTBUIO TEIL.
6. Cll0)EeHue CUII, HAITpaBJIEHHBIX IO OAHOU MPSMOM.
Jlabopamopnwvie pabomoul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapUKA B )KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTU CKOJBKEHHS Opycka WM IIapuka 10
HAKJIOHHOU IUIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshkeHus (nedopmannn)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

5. ONBITBL, I€MOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS IIOBEPXHOCTEM.

Pa3znen 4. JlaBieHue TBEPABIX TeJl, dKMIKOCTEN U ra30B.



HaBnenue. CriocoObl yMEHbIIEHUSI U YBEJIWUYEHUs AaBieHus. /{aBneHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oT oObéMa, Temmeparypbl. [lepemada naBieHus
TBEPABIMUA TENAMH, XUIAKOCTIMU M Trazamu. 3akoH Ilackans. ITHeBmaTmueckue
MalllMHbl. 3aBUCHUMOCTb JABJICHHS KUJIKOCTU OT TIIyOMHBI. ['MapocTaTUdecKuii
napaaokc. Coobmarommuecs cocynbl. [ uapaBimueckiue MEXaHU3MbI.

AtMocdepa 3emnn u atmocdepHoe naBiieHue. [IpUyYuHBI CyIIECTBOBAHMS
BO3yIIHONW oOosnouku 3emid. OnbiT Toppuuennu. U3mepenune aTtMochepHOro
JaBJIEHUS. 3aBHCUMOCTDh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 1715 U3MepeHus: aTMOC(HEpHOTO JaBICHHUS.

JlencTBrE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJIEHUA ra3a OT TEMIEPATYypPHhI.

[lepenaua naBiaeHUs KUJKOCTHIO U TA30M.

CooOmaromuecs COCy/Ibl.

['mapaBauyueckuu mpecc.

[IposiBnenue necTBrsi aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTbH BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tea
U TJIOTHOCTH KUIKOCTH.

I A o

N

PaBeHCTBO BhITATKMBAKOLIEH CUIIBI BECY BBITCCHEHHOW JKHJIKOCTH.
8. YCIIOBHE IUIaBAHUS TEJI: IUIABAHUE WM MOTPYKEHHUE TEII B 3aBUCUMOCTH OT
COOTHOIIICHHS IIJIOTHOCTEH TeJIa U )KUIKOCTH.
Jlabopamopnwvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEéMa MorpyKEHHOMN B
JKUJIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJKUBAIOMICH  CUJIBI, JICUCTBYIOLEW Ha  TeJoO,
MOrPYKEHHOE B )KUIAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUJIbI, JEUCTBYIOIIECH HA TEJIO
B ’KMJIKOCTH, OT MacCChl T€Ja.
4. OmbITBI, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh BBITAIKUBAIOUWIEH CHJIBI,
JNEHCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT 00bEMA MOTPYKEHHOU B )KUJKOCTh
YaCTH TeJIa U OT MJIOTHOCTH KHJKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYMPOBAHHUE JIOAKH U
OIIpelieIEHUE €€ IPYy30I0ABEMHOCTH.
Pa3zpnen S. PaGora u MOIIHOCTD. JHeprus.
Mexanunueckas pabota. MOITHOCTS.
[IpocTeie MexaHU3MBI: pbI¥ar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [I[pumeHenue npaBuiia paBHOBECHSI phluara K 0JIOKy. «3010TOe



npaBuio» Mexanuku. KIIJI mpocteix mexanu3moB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.
Mexannueckasds dHeprusa. KuHernueckas W NOTEHIMAJIbHAs JHEPIUs.
[IpeBpaiieHre OAHOTO BUAA MEXaHUUYECKON SHEPIUU B APYroil. 3aKOH COXPaHECHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauyuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnwvie pabomul u onvimol.
1. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JBHKEHHUH Tea MO
TOPU30HTATIBHON TOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
N3mepenne KII/[ HakIIOHHOM IIJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUsI MEXaHUYECKON SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMDBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEr0 0O0pa30BaHUs HAIPABICHO

Ha JIOCTY)KCHHE JTMYHOCTHBIX, METAMPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIIbHBIX
pe3ynbTaTOB.

B pesynbrare uzyuenus GU3MKUA Ha YPOBHE OCHOBHOTO 00111ero 0Opa3oBaHus

y oOyuaromerocsi 6y1yT cqopMUpOBaHbI CIEAYIOMINE TUYHOCTHBIE PE3YJIbTaThl B
YaCTHU:

1) mnaTpMOTHYECKOr0 BOCIMTAHUSA:

— IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON
(hbU3uUeCKO HAYKH;

— IIEHHOCTHOE OTHOILIEHUE K JJOCTHIKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaaaHCKOr0 M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXICHHH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTIKCHUM
(1)5637197

— OCO3HAaHHME BAXXHOCTH MOPAIBHO-3TUYECKUX IPUHIUIOB B AECATEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ACTETUYECKUX KadyecTB (PM3MYECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHWE LEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWW, Ba)KHEHIIEH COCTaBIISIIOLIECH
KYJbTYPBIL;

— pa3BUTHE HAYYHOU JIOO03HATEIBLHOCTH, MHTEpECa K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvmupoBaHus  KYJbTYpPbl  3A0pPOBbSI H  3MOLHMOHAJBHOIO
0J1aromnoJryyus:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXXHOCTU IMpaBWi OE€30MacCHOro TMOBEACHUS Ha
TpaHCIOpPTE, HAa J0pOrax, C 3JIEKTPUYECKUM M TEIUIOBBIM OOOpPYIOBAaHUEM B
JIOMAITHUX YCJIOBHSIX;

— c(pOopMHUPOBAHHOCTh HaBbIKA pedIEeKCHH, TPU3HAHKE CBOETO MPaBa Ha OMIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIMTAHMS:



— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHW3alud, TIOpoJa, Kpas) TEXHOJOTHYECKOW M
COLIMAJIbHOW HAMPABJICHHOCTH, TPEOYIOMIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;
e — MHTEPEC K NIPAKTUUECKOMY U3YUEHUIO POECCHil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOrH4€eCKOr0 BOCIIUTAHUA:

e — OpHEHTAlMsS HA NMpPUMEHEHHE (PU3MYECKUX 3HAHUM IS pelieHus 3ajad B
o0JacTl OKpy’Kalolleld cpenbl, IUIAaHUPOBAHUSA TOCTYNKOB M OIGHKH UX
BO3MOKHBIX ITOCIIEACTBUM I OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHME TIJO00ATBHOIO XapaKTepa JKOJOTHYECKUX MpoOJIeM M MyTed HX
peuieHus;

e 8) ajanTanuM K M3MEHAIOIIHMMCH YCJIOBUSIM COLMAJIBHOW W NPUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJCIHCTBUM IPU BBIIOJHEHUM MCCIEAOBAHUN U
OPOEKTOB (PU3MUECKON HAIPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IPYTHX;

e — TIOBBIILIEHWE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMU, B TOM YHUCIE (HOPMYITHPOBATH
UJeH, TOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUAX;

e — OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00J1acTH
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PAa3BUTUS B MPUOOPETEHHUU HOBBIX (U3MUECKUX
3HaHUM;

e — CTpPEMJICHHE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

e — OIICHKAa CBOMX JACUCTBUH € y4E€TOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,

BO3MO’KHBIX INI00AJIBHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUS MPOrpaMMBl 1o (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaronierocss OyayT chOpMUpPOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIIbHBIE YHUBEPCAIbHBIE yUeOHbIC TEUCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITUBHBIC
YHHUBEpCaJbHbIC yUeOHbIC TCHCTBU.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC Y4eOHbIE JeHCTBUA

Ba3oBble Jornueckue 1eicTBUA:



BBISIBIIAIT W XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKA OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(HUKAIIMHA, OCHOBAHUS IS
0000111eHNs U CpaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH U MIPOTHBOPEUUS B pacCMaTpUBAEMbIX (paKTax,
JTAHHBIX ¥ HAOIOJICHUSX, OTHOCSIINXCS K (PU3HIECKUM SIBIICHHSIM;
BBISIBIISIT [IPUYUHHO-CIICJICTBEHHBIE CBSI3M TPU HM3YYCHHU (PH3UYECKUX
SIBJICHUI M MIPOLIECCOB, JIENIATh BHIBOJIBI C UCIIOJIb30BaHUEM JACTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUIaTh THIIOTE3bl O B3aMMOCBS3SX
(U3UYECKUX BEIMYNH;

CaMOCTOSITENIbHO BBIOMPATh coco0 pemieHus yaeOHoM (hr3nueckoi 3a1auu
(cpaBHEHHE HECKOJBKHX BapUaHTOB pEIIeHHs, BHIOOp Haumbomee
HOJXOSAIIETO ¢ Y4ETOM CaMOCTOSITENLHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarejbcKye 1eMCTBUSA:

UCTIOJTb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKHI HMHCTPYMEHT IMO3HAHUS;
MIPOBOJUTH 10 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIH
Gu3MYECKU IKCIEPUMEHT, HEOOJBIIOEe HCCIeIOBaHNE (PUIUIECKOTO
SIBJICHUS;

OIICHMBAaTh HA TMPUMEHMMOCTb U  JIOCTOBEPHOCTH HWH(pOpMaIuio,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITETbHO (hOPMYITHPOBATH 0OOOIIEHUSI M BBIBOJIBI 1O Pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS;

POTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE  (UBHUECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKEHHS 00 UX PA3BUTUHA B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

NPUMEHSTh Pa3IMYHBbIC METObI, HHCTPYMEHTBI M 3aIpOChI MPU TOUCKE U
orbope WMH(MOPMAIMM WM JAHHBIX C YYETOM MPEIOKECHHOW Y4eOHOMH
bu3ndeckoit 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WHPOPMAIIHIO
pa3IM4YHBIX BUIOB U (hOPM NPEICTABICHHUS;

CaMOCTOSITCIIFHO ~ BBIOMPATh ONTHUMAIBHYIO (QOpMYy  IPEICTABICHHS
UHPOpMAITMM W WUIIOCTPUPOBATh peIIacMble 3aJladll  HECIIOKHBIMU
cXeMaMH, JrarpaMMaMu, HHOW TpaduKOi U KX KOMOUHAIIUSIMHU.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

B XOJ€ OOCYXIEHHUs y4eOHOro Marepuaia, pe3ysIbTaToB J1ab0paTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY O0CYK/1aeMOW TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHHE 3aJa4d W TIOJJCPKaHHe
0J1aro’KeaaTeIbHOCTH OOIEHHUS,



COTIOCTABJISITh CBOU CYXIEHHUS C CYXKISCHUSIMHU JAPYTUX YYaCTHHKOB
Jraiora, O0OHapyKUBATh Pa3IMune M CXOJICTBO TO3HIIHIA;

BBIp2XaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOIMYHO TIPEICTABIATh PE3YIbTAThl BHITTOJIHEHHOTO (PU3HUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIEIOBAaHUS, IPOEKTA);

NOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAaHAHON U UHANBUAYAIbHON
paboThI MPU pEIIEHNHU KOHKPETHON (DU3NUECKOUN MpOoOIEMBbI;

NPUHUMATH IIEJTH COBMECTHOM AESITENLHOCTH, OPraHU30BBIBATh JCHCTBUSI
no e€ JAOCTIXKEHHIO: pachpelessiTh pOJH, O0O0CYXIaTh NPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOZCH;
BBITIOJHATH CBOIO 9acTh pabOTHhI, TOCTUrash Ka4eCTBEHHOT'O pe3yJbTaTa Mo
CBOEMY HaNpaBJICHUIO U KOOPIUHUPYS CBOU ACHCTBHSI C APYTUMHU YIICHAMHU
KOMAaHIbl;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOLIUI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PerynsiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX M YU4EOHBIX CUTYyalUsAX, TPEOYIOINX
JUIS pelieHus: GU3NYeCKuX 3HaAHU;

OPUEHTHPOBATbCS B  PA3IUYHBIX MOJAXOJAaX NPUHATUSA  PELIEHUM
(MHOUBUYyaJdbHOE, TMPUHATUE PEIICHUS B TPYIIeE, MPUHITHE pPEIICHHM
rpynmoin);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pEIIeHUs (PU3NYECKON 3aauu UIIH
IUIAHAa MCCIICOBAHUS C YYETOM HMMEIOIIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MPE/AJIaraeéMble BApUaHThI PEILICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

C&MOKOHTpOJ’Ib, IMOINMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh aJCKBAaTHYIO OLICHKY CUTYalluM U IPEJIaraTh IJIaH €€ U3MEHEHHUS;
OOBSACHATH IPUYMHBI  JTOCTHIKEHUS  (HEJAOCTM)KEHHS)  PE3yJIbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM YHUCIE B XOJ BBIIOJIHEHMS
(U3NYECKOTO UCCIIEOBaHMsI WJIM [POEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CHUTyalMil, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATb COOTBETCTBUE pe3yJIbTaTa LICJIA U YCIOBUSAM,;

CTaBUTh ce€0s1 HA MECTO JPYIOro YEJIOBEKA B XO/I€ CIIOpA WK AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;



PU3HABATh CBOE MPaBO HA OIIMOKY MpPH pelIieHuH GU3NUECKUX 3a7a4 WIn
B YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kJjiacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (U3MYECKME M XUMUYECKHE  SBIICHMS,
HAOJIIO/IEHUE, SKCIIEPUMEHT, MOJeb, TMIOTE3a, €AMHULBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBUKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIUHENHOE), TPAeKTOpHs, PaBHOJAEHUCTBYIOIIAS
cuJa, nedopmarus (ynpyras, IIacTUyecKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

paznuyath siBieHus (auddy3us, TEIIoBOe ABUKEHUE YaCTHIl BEIECTBa,
paBHOMEpPHOE  JBWXKEHUE, HEPaBHOMEpPHOE  JBIDKEHUE, HMHEpIHs,
B3aMMOJICICTBUAE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIUJIEHHOM OCHIO
BpallleHUs], epeiada JaBJICHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U ra3amu,
atMoc(epHOe [aBlieHHE, IIABaHWE TEJ, NPEBPALICHUS MEXaHUYECKOM
HHEPryMr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3UYECKUX SBIICHUNA B
OKpY)XalollleM MHpE, B TOM uucie (U3NYECKUE SBICHHUS B MPUPOJIE:
MpPUMEPHI JIBUKEHUSI C PA3IMYHBIMH CKOPOCTSIMU B KUBOM M HEXKHBOU
npupoae, ACHUCTBUE CHUJIBI TPEHHUS B MPUPOJIE M TEXHHUKE, BIUSHUE
aTMOC(EpHOIro JaBJICHUS HA KUBOW OpraHU3M, IUIaBaHUE PHIO, pblYaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIICIISITH CYIIICCTBEHHBIE CBOMCTBA (MMPU3HAKHN) (U3HUECKUX SBICHH;
ONKCHIBATh U3YUYEHHBIE CBOWCTBA TeNl U (PU3WUYECKUE SIBICHUS, UCTIOIb3YS
bu3nUecKue BeIMUYUHbI (Macca, 00bEM, MIIOTHOCT BEIIECTBA, BPEMSI, MMy Th,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CUJIa YIPYrOCTH, CHJIa TSKECTH, BEC Tela,
cuJia TpEeHHUsl, JaBjaeHue (TBEPAOTO TeNa, )KUIKOCTH, Ta3a), BBITATIKHBAOLIAS
CWJIa, MeXaHu4eckas paboTa, MOIIHOCTb, IJIECYO CUJIbI, MOMEHT CHJIbI,
KOO PUIIMEHT TMOJIe3HOTO JEWCTBHUS MEXaHU3MOB, KHUHETUYECKas U
NOTEHIMANbHASL JHEPrus), MpU OINUCAHUU NPABUIBHO TPaKTOBAThH
(bU3UYECKUi CMBICIT UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €THHUIIBI
bU3MYEeCKUX BEIUYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYUH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjia CIOKEHMs Cuil (BIOJIb OJTHOM mpsiMol), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IpaBuiIo paBHOBecUs pbiuara (0J0Ka),
«30JI0TO€ TPAaBWJIO» MEXAHUKH, 3aKOH COXPAHCHUS MEXAHWYECKOU
DHEPTrUW, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3alIMChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUd IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUUYMHHO-CJICJICTBEHHbBIEC CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTUYECKUX IIIaroB C OMOpod Ha 1—2 M3y4EeHHBIX CBONCTBA (hM3MYECCKUX
SIBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacy€THele 3aJaud B |—2 NEWCTBUS, WUCHOIB3YysS 3aKOHbI U
dbopmybl, CBs3bIBatOUIME (PU3MYECKHE BETWYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 33/1a4d 3aMKMCHIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUECKUE
BETUYUHBI B (DOPMYJIBI U MPOBOAWTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE JJI pelleHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3UYECKOI BEITMUMHBI;

pacno3HaBaThb NPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU TMOMOIIH
(bU3NMYECKUX METOJIOB, B OMMCAHWU MCCIICOBAHUS BBIJCISITH TPOBEPSIEMOE
MpEANoIokKeHue (TUIOoTe3y), pa3anyaTh U UHTEPIPETUPOBATH MOTYyUCHHBIH
pe3ynbTaT, HaAXOAUTh OIIMOKH B XOJ€ OMbITA, AENaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTh OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
(bu3HIeCKUX CBOMCTB TEN: (DOPMYITUPOBATH MPOBEPSIEMBIC TIPEITOTOKEHUS,
cobupaTh YCTaHOBKY W3 MPEJIOKEHHOTO 000PY/I0BaHMUS, 3aMMCHIBATH X0/
onbITa U GOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATD TMPSIMBIE W3MEPEHUs PACCTOSIHUSA, BPEMEHM, MAcCChl TeEJa,
00béMa, CWJIBI W TEMIIEpaTypbl C WCIOJIb30BAHUEM AaHAJIOTOBBIX U
UpPOBBIX MPUOOPOB, 3alMCHIBaTH IOKa3aHUs MPUOOPOB € yUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BETMYMHBI OT
JPYrol C HCMIOJB30BAHUEM MPSIMBIX H3MEPEHHUN (3aBUCUMOCTH TYTH
PaBHOMEPHO ABMKYIIETOCS T€JIa OT BPEMEHH JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJLKEHHUSI OT Beca Tella, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOLIAJAW CONPUKOCHOBECHUS TEJ, CUJIBI
YOPYrOCTA OT Y/UIMHEHUS! TPYKUHBI, BHITAJIKUBAIONIEH CHIIbI OT 00bEMa
IIOrPYKEHHON YacTH Tejla U OT IUIOTHOCTH KUJIKOCTHU, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT TIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHUsSl TEJ, YCIOBUU paBHOBECHs pbluara u OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  Y4EOHOTO HCCJENIOBaHMs, CcOOUpaTh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHMs], CIeAys MpeAIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
NPEJIOKEHHBIX TaONHIl U TpadHKOB, NENaTh BBHIBOABI MO pe3yJibTaTaM
UCCIIEIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUsS (PU3NYECKUX BETUYUH (IJIOTHOCTh
BEIECTBA )KUJIKOCTU U TBEPIOTO TEJa, CUIIA TPEHUS CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BBITAIKUBAIOUIAsl CHUJiA, JEHCTBYIOIIAs Ha TOTPYKEHHOE B
KHUAKOCTh  TENO, KOIPPUIMEHT TMOJE3HOTO  JCHCTBHS  MPOCTHIX
MEXaHHU3MOB), CJeaysl MPeNOoKEHHOW HMHCTPYKIMH: TPU BBITOJIHEHUU
U3MEpPEeHU CcOoOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUYMCIATH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

coOroAaTh npaBujia TEXHUKUA 0€30MaCHOCTH MpH paboTe ¢ Jab0paTopHBIM
obopynoBaHuEM;

yKa3blBaTh MPUHILMIMBI JEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JAMHAMOMETp, COOOIIAIOUIUECS COCYIbl, OapomeTp,
phluar, MoJBUXKHBIN U HETIOJABUKHBIN 070K, HAKJIOHHAS JIOCKOCTH;
XapaKTepu30BaTh MPUHIUINBL  JCHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONHCaHUS (B TOM YHCIE:
NOJIIUITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Tpecc,
MaHOMET]p, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SBICHUI U HEOOXOIUMBbIE (PU3UUECKHIE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTL  MOpUMEpbl  (HaXoauTh  HWHGOpPMALUIO O  IpPUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUA (PU3UUECKHX 3HAHUNA B TOBCEIHEBHOM
KU3HU Ui obecrieueHus: 0€30MacHOCTH MpU oOpalleHuu ¢ mpubdopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CpeIe;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHpopManuu B IHTepHeTe B
COOTBETCTBUU C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM ¢ MyTEM CpaBHEHUS PA3JIMYHBIX HMCTOYHUKOB BBIIACISTH
uH(pOpMaIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBONM HIIM MOXKET ObITh
HEI0CTOBEPHOMU;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy (HPU3HMUECKOTO COJIEpKaHus, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu MurtepHer, BiageTh nNpuUéMaMU KOHCIEKTHUPOBAHUSA TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3iaBaTh COOCTBEHHBIE KpaTKHE MHUCHhMEHHBbIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu (HU3HUECKOrO COAEPKaHUSA, B TOM



yucie myOauyHO AesiaTh KpaTKUe COOOUIEHUS O pe3yJibTaTax MPOEKTOB WK
y4eOHBIX HCCIEAOBAHUM, MPU 3TOM T'PAMOTHO HCIOJIB30BaTh M3YYEHHBIN
NOHATUUHBIN amnmapaT Kypca (U3UKH, COMPOBOXIATh BBICTYIUICHUE
MPE3EHTALUEN;

IPY BBIMOJHEHUU YYEOHBIX MPOCKTOB M WCCIIENOBAHUNA PaCIpPEaeisiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJadaMu,
CIEAUTh 34 BBIINOJHEHUEM IUIAHA JEWCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JACSATENbHOCTh  TPYIIbI,  BBICTpauBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUM OKPY:KAOIIEr0 MUPa
Bbubmmoreka [JOK
1.1 ®duzuka - Hayka o oJie 1
i HayKa o Hpupor https://m.edsoo.ru/7f416194
1.2 duznueckre BETHINHEI 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO]T ITO3HAHUSI 1 bubmnorexa [IOK
’ i a https://m.edsoo.ru/7f416194
Nroro no pazgeny 4
Pa3nen 2. [lepBoHaya/ibHbIE CBeICHUS O CTPOEHUU BelleCTBA
bu6mmoreka [IOK
2.1 C 2 1
Tpoctie Betlectsa hitps://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJEHCTBUE YaCTHIL 5 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 1
TPEraTHbIC COCTOAMMA Betlectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHUe U B3auMO/ieiicTBHE TeJl
3.1 MexaHu4deckoe IBMKEHIE 3 buGnnorexa LIOK

https://m.edsoo.ru/7f416194




3.2 Nuepuusi, Macca, MIOTHOCTh 10 3 bubmorexa [TOK
https://m.edsoo.ru/7f416194
Bbubmmoreka [JOK
. .B 2
33 Cuna. Bupet e ? https://m.edsoo.ru/7f416194
Hroro no pasgeny 22
Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya nasieHus: TBEpABIMU 4 bubnnorexka [HOK
) TEJIAMHU, KUJIKOCTIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBiene xuKoCTH 3 https://m.edsoo.ru/7f416194
Bbubmmoreka [JOK
4, A
3 TMOC(epHOE JaBIeHHe > https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 10 ) bubnnorexka [HOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 22
Pa3zgea S. Pabora u MomHOCTh. JHEPrus
Bbu6mmoreka [JOK
1 P 2
> 360Ta 1 MOLIHOCTE https:/m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 8 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannueckas SHeprus 3 https://m.edsoo.ru/7f416194
Hroro no pazgeny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11




ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hepenn nudpoBbie
Tema ypoka Konrpoabnsie | Ilpakruueckue p
n/n Bceero H3y4YeHHus | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
UYro uzyuaer ¢pusuka. Hekotopsie
1 bu3HYecKrue TEPMHUHBI. 1 1
HaOaroeHus v ONbITHI.
Ou3nyecKkue BEIUYUHBI.
) N3mepenne Gu3NUECKUX BETUIHH. | 1
TOYHOCTH M MOIPEIIHOCTD
M3MEpPEHUI.
JlaGopaTtopHas pabota Nel
3 "OnpeneneHune UEHbI JeIeHUs 1 1 2
U3MEPUTENILHOTO prubopa"
4 dusnka ¥ TEXHUKA. 1 2
5 CrpoeHnue BeniectBa. Mosekybl. 1 3 bubnuoreka [IOK
BpoyHoBCKOE ABUKEHHE. https://m.edsoo.ru/ff09f72a
6 JlaGopaTtopHnast pabota Ne2 ) ) 3
"N3mepeHune pazMepoB ManbIx Te"
bu6mmoreka [IOK
7 BHKEHHE MOJIEKYII. 1 4
a y https://m.edsoo.ru/ff09fe0a
bu6mmoreka [IOK
8 B3anmopeiicTBue MOJEKYII. 1 4
A Y https://m.edsoo.ru/ff0a013e
9 ArperatHble COCTOSIHUS BEIIECTBA. | 5
Paznuune B MonexyasipHOM




CTPOCHUH TBEPJIBIX T, )KUJIKOCTEH
1 T'a30B.

Mexannueckoe OIBUXEHHE.

10 PaBHOMEpHOE U HEpAaBHOMEPHOE 5
JIBYDKCHUE.
Bbubmmoreka [JOK
11 Ckopoctb. EAMHUIIBI CKOPOCTH. 6 hitps:/m.cdsoo.ru/fl0a0378
12 Pacuer nyTu 1 BpeMeHHU JBHKCHUS 6 bubmorexa HOK
vt P g ’ https://m.edsoo.ru/ff0a05c6
Bbubmmoreka [JOK
13 Mrepups. / https://m.edsoo.ru/ff0a079¢
Bbu6mmoreka [JOK
B i .
14 SAUMOACHCTRHIC Tei / https://m.edsoo.ru/ff0a0ac4
Macca tena. EquHUIIBI MacCHI. Bbu6mmoreka [JOK
15 8
H3mepeHnne macchl Telia Ha Becax. https://m.edsoo.ru/ff0a0c10
JlaGopaTopHas pabora Ne3
" paTopriai pabot bubmmoreka [JOK
16 N3mepenune maccel Tena Ha 8
" https://m.edsoo.ru/ff0a0fee
PBIYKHBIX Becax
17 II;moTHOCTE BemecTna. 9
18 JlaboparopHuas pabota Ned 9 bubnnorexka [HOK
"Uzmepenue oobema tena' https://m.edsoo.ru/ff0al23c
JlaboparopHas pabota Ne5
19 "OnpeneneHue mIOTHOCTH 10
TBeporo Tena"
20 PacueT macchl 1 00beMa Tena 1o 10
€ro IIOTHOCTH.
)1 Pemmenue 3agay mo 1

teme:"IImoTHOCTE BemecTna"




KoHnTtponbHas padoTa mo

22 TeMme:"MexaHn4ecKoe IBUKEHHUE. 11 buGnuorexa LIOK
" https://m.edsoo.ru/ff0al778
II;moTHOCTE BemiecTBa
3 Cuna. SIBnenue tarorenus. Cumna 1 bubmuorexa [JOK
TSKECTH. https://m.edsoo.ru/ff0al1502
Bbubmmoreka [JOK
24 C .3 I'yka. 12
113 YHPYTOCTH. SaKon L yia https://m.edsoo.ru/ff0al8cc
Bec Tena. Equauniel cuibl. CBS3b
25 MEXIY CUION TSXKECTH U MacCOH 13 bubmorexa LOK
ny https://m.edsoo.ru/ff0al778
Tena.

%6 Cuia TSKeCcTH Ha ApyTrux 13 bubnnoreka [JOK
IJIaHEeTax. https://m.edsoo.ru/ff0ala70
Junamomertp. JlabopaTopHas

27 pabota Ne6 "I'panmyupoBanue 14
npy>KUHbI"

CroxXeHHe JBYX CHII,
ABYX . . bu6mmoreka [IOK
28 HaIIPABJIEHHBIX [10 OHOM IIPSAMOU. 14
. https://m.edsoo.ru/ff0alb9c
PaBHOzelicTBYIOIIAS CHJT.
Bbubmmoreka [JOK
2 .T . 1
? Cuna Tperust. Tperme nokos > https://m.edsoo.ru/ff0alcc8
Tpenue B Ipupoe U TEXHUKE.

30 JlaGopaTtopHnast pabota Ne7 15
"M3MepeHne CUiIbl TPEHHUS ©
MOMOUIBI0 JUHAMOMeETpa"

31 Pemenue 3agau o reme: "Cuibl. 16 bubnmuorexa [JOK
PaBHopelicTByromas cuina" https://m.edsoo.ru/ff0alde0

32 Janenne. EquHUIIBI JaBICHUS. 16 bubmorexa LOK

https://m.edsoo.ru/ff0a20a6




3 CnocoObl yMEHbIICHUS U 17 bubmmoreka [JOK
YBEJIUYEHUS TaBJICHUS. https://m.edsoo.ru/ff0a2376
bu6mmoreka [IOK
. 17
34 Jlaprenue raa https://m.edsoo.ru/ff0a25b0
35 Ilepenaua naBiieHUs: KUJIKOCTIMU U 13 Bbubmmoreka [JOK
razamu. 3akoH [lackans. https://m.edsoo.ru/ff0a2718
aBJICHUE B KUJIKOCTH U Ta3e.
36 f’[acqu aB.HeHI/IIiI SKUJKOCTH Ha JTHO 18 bubmmorexa [OK
g A A https://m.edsoo.ru/ff0a2826
U CTEHKH COCYy/a.
Pewenue 3anau o reme:
" HICHIE SaAaH THO TEM bubmmorexa LIOK
37 JlaBienue. 3aKOH mackas. 19
" https://m.edsoo.ru/ff0a2970
JlaBiieHME )KUIKOCTHU U Ta3a.
Bbubmmoreka [JOK
. 1
38 Coobmatompuecs cocya! ? https://m.edsoo.ru/ff0a3136
39 Bec Bo3nyxa. ATMochepHoe 20
JaBJICHHE.
40 N3mepenue atMmochepHOro 20 bubnnoreka [JOK
nasnenus. Onsit Toppuueniu. https://m.edsoo.ru/ff0a2b5a
A1 bapomerp-anepoun. AtmochepHoe 71 bubnmoreka [JOK
JaBJICHUE HA PA3JIMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2b5Sa
Bbubmmoreka [JOK
42 M . 21
AHOMETPE! https://m.edsoo.ru/ff0a2da8
43 ITopiHeBoOM )KUIKOCTHBIN HACOC. 2 bubnuoreka [IOK
['mppaBnnueckuii npecc. https://m.edsoo.ru/ff0a2fc4
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 2 bubmuorexa [JOK

[OTPY’KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a2fc4




KoHnTponbHas paboTta mo teme

45 «JlaBneHue TBepIbIX TEJ, 23
JKUOKOCTEN U Ta30B.»
46 3akoH Apxumena. 23
Jlaboparopuas pabota Ne§
47 "Onpenenenue BbITaIKUBAIOLIEH 24 bubnuoreka [IOK
CHUJIBI, ICMCTBYIONICH Ha https://m.edsoo.ru/ff0a3276
HOTPYKEHHOE U )KUJIKOCTh TEJ0"
Bbubmmoreka [JOK
4 I1 . 24
8 flaBare Ter https://m.edsoo.ru/ff0a33fc
49 Pemenue 3agad o reme: "3akoH 75 bubnmuotexa [JOK
Apxumena." https://m.edsoo.ru/ff0a3514
JlaGopaTopHas pabota Ne9
50 "BI)ISIEHGHI;IG ch)mBI/HTI TJIaBaHUs 25 bubmmorexa [TOK
‘ " https://m.edsoo.ru/ff0a3a96
TeJa B )KUIKOCTH
51 [LnaBanue cynos. 26
BosayxomiaBanue.
Pemenue 3agad mo treme:
52 «IlmaBanue cymoB 26 bubmorexa HOK
YHOB. https://m.edsoo.ru/ff0a3654
Bo3znyxormiaBanue»
KoHTpoisbHas paboTta mo teme:
53 " " 27
3akoH Apxumena
54 Mexannueckas pabota. Exuauiib 7 bubnnoreka [JOK
paboTHI. https://m.edsoo.ru/ff0a382
Bbubmmoreka [JOK
55 M .E . 28
OHIHOCTD. BAMHHLBT MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 IIpocTeie MexaHu3MbI. Poryar. 73

PaBHOBecue cuit Ha peryare.




57 MOMEHT CUJIBI. 29
Preruaru B TexHuKe, OBITY U
58 npupoje. JJaboparopuas pabora 79 bubnnoreka [JOK
Nel0O "BoisicHeHue ycnoBui https://m.edsoo.ru/ff0a478e
paBHOBecHs pblyara'
[IpumeHeHne npaBuiia paBHOBECHS
pbIyara k 6;oky. PaBeHcTBO pabot
59 IIPYU UCIIOJIB30BAHUE ITPOCTHIX 30 bubmmorexa LHOK
https://m.edsoo.ru/ff0a48a6
MEXaHU3MOB. "30J10TO€ TTpaBUiIo"
MEXaHUKH.
60 Pemenue 3amay no reme: "Padora u 30
MoOIIHOCTb. [IpocThie MexaHu3MbI"
bu6mmoreka [IOK
61 Hentp Tswkecth Tena. 31 https://m.edsoo.ru/ff0a4c48
bu6mmoreka [IOK
62 VYcnoBust paBHOBECUS Te. 31 hitps://m.edsoo.ru/ff0ad252
KoaddummenT nonesnoro
JNEUCTBUS MEXaHU3MA.
63 JlaGopaTtopHnas padota Nell 32 bubmmorexa [TOK
https://m.edsoo.ru/ff0a4360
"Onpenenenne KIIJI npu noaseme
TeJa Mo HaKJIOHHOM TIocKoCcTH"
64 Oueprust. [lorenunanbHas u 0
KUHETUYeCKasi SHEPTUH.
65 [IpeBpaiienre 0AHOrO BUIA 33 bubnnoreka [JOK
MEXaHUYECKOW SHEPTUU B APYTOil. https://m.edsoo.ru/ff0adec6d
66 HroroBast KOHTpoOJIbHAS paboTa. 33
67 Pe3epBHbIil ypok. 34 bubmorexa [TOK

https://m.edsoo.ru/ff0a4ffe




68

Pe3epBHbIil ypoK.

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» duszuka: 7-i kiacce: 0a30BbIM YpOBEHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,

NBanoB A.U., Akiinonepnoe odmiectBo «M3marensctBo «lIpocBemnienne»

METOJAUYECKUE MATEPHAJIbBI 1JIS1 YUYUTEJIA
®dusuka. 7 kinacc: yuebHo-meroauueckoe nocodue / A. E. Mapomn, E. A.

Mapos. - 11-e u3a., crepeotur. - M. : [Ipoda, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



