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n.bamannnl 2023
IHOACHMUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl, IPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denaepalibHOM pabdoueil MporpamMMbl
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH OOYYAIOMIMXCS M OpPraHU3alUI0 U3YYCHUS
Gbu3NKN Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UThIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedboanuiit ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)K€ MEXKIIPEJIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3MKEe YCTAaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasia Mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraetT ITPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COACPIKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEN 00yJaroIuXcsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOIMYECKOM
MIOMOIIY YYUTEIIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4eOHOMY MPEIMETY.

duznka SBIAETCI CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3UYECKHe 3aKOHBI JIe)KaT B OCHOBE
IIPOIICCCOB UM SBJICHWM, HM3y4aeMbIX XHMHEH, OHMOJOTHEH, acCTpOHOMHEH W
¢usnueckoil reorpadueil, BHOCHUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBiIsIeT Hauboyiee SICHbIE OO0pa3lbl MPUMEHEHHS HAyYHOTO
METO/1a TMI03HAHMUSI, TO €CTh CII0CO0a MOMyUYEeHUS IOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rIaBHBIX 3a7a4 (GU3HMYECKOT0 00pa30BaHMS B CTPYKType OOIIETo
o0pa3oBaHusI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TMIPEANOJaraeT OBJIAJECHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIIUMUA €CTECTBEHHOHAYYHYIO
IrPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e UHTEPOPETUPOBATh JI@HHBIE W  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs MOJTYyUYECHUS BHIBOJOB.

Ilenmu w3ydeHuss Pu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHrenmuu npenogaBaHusi yuyeOHoro mnpeamera «DPusnkay B
oOpasoBarenbHbIX oOpranu3anusax Poccuiickoit denepaiuu, peamu3yronux
OCHOBHBIEC 00111€00pa30BaTeIbHBIC MPOTPAMMBI, YTBEPKIAEHHOW pEIICHUEM
Komnernn MunuctepctBa npocelnienus Poccuiickoit deaeparyu (IpoOTOKOJ
ot 3 nexabps 2019 r. Ne [TIK4BH).

Heau nzyuyenuss Gpu3uku:

e TMpuOOpeTeHrne WHTEpEeca W CTPEMIJICHHs] OOydYaroIMXCA K HAyYHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTHUE MX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pAa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ I[O3HAHUA U
dbopMHpOBaHHE HCCIAEAOBATEILCKOTO OTHOIIEHUS K OKPYXKAIOIUM

SABJICHUSAM,
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e (opMHpOBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa U3yYCHUS
OCHOB CTPOCHHsI MaTepuH U (pyHTaMEHTAIHHBIX 3aKOHOB (PU3HUKH;

e (opMHpoOBaHHE MPEACTABICHUN O POIU QUMKH ISl PA3BUTHSI IPYTHX
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJIOTH;

e pa3BUTHE TIPEACTABICHWH O BO3MOXHBIX cdepax Oymymien
po(heCCUOHATTLHON IeATEIbHOCTH, CBA3aHHOHN ¢ (PU3UKOI, TTOJrOTOBKA
K JaJIbHEHIIeMy 00y4eHHI0 B 3TOM HaIlpPaBJICHUH.

JlocTkeHHe ITHX Ieliel mporpaMMbl 1Mo (Qu3uKe Ha ypOBHE OCHOBHOTO

o01iero 00pa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOMNX 3a1aY:

e TMpHOOpEeTeHHWE 3HAaHWUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, dJCKTPHUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

e TpHOOpETEHHE YMEHUN OMHCHIBATH U OOBICHATH (PUINUCCKUC SIBICHUS
C MCIOJIb30BaHUEM TOJTyYECHHBIX 3HAHUN;

e OCBOGHHE METOJOB PEIICHUS NPOCTEUIIUX PACUETHBIX 3a7a4 C
UCIIOJIb30BaHUEM buznuecKux MOJIeTIEH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMI HAOJIOJaTh NTPHUPOAHBIC SBICHUS U BBITIOJHITH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHUOOPOB;

e ocBoeHHe TmpuéMoB paboTel ¢  uHpoOpMmammer  (GU3NUECKOro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHUSIX
(bu3KKY, aHAIU3 U KPUTUYECKOE OIEHUBAaHUE UH(POPMAIINH;

e 3HAKOMCTBO cO cdepamu  NpopeCcCHOHANBHOU  JICSITEIHOCTH,
CBA3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUIECKON HAYKH.

Ha uzydenue gusnku (6a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

[Ipenyaraemelii B mporpamme no (Gpusuke nepedeHb J1adbopaTtopHbIX padoT
M ONBITOB HOCHT PEKOMEHAATEIbHBIA XapakTep, YYHUTEIh JClIaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHa 10 (DH3HKE.
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COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B NO3HAHUU OKPY KaI0IIero Mupa.

®dusuka — Hayka o0 mpupoje. SBieHus npupojbl. OuznyecKkue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuOopkl. [lorpentHocts n3mMepeHnit. MexIyHapoaHas CuCTeMa €IMHUII.

Kak ¢wu3uka u jApyrue eCTECTBEHHBIC HAyKH H3Y4alOT MPUPOY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHne HaOmogaeMoro sBieHus. Onucanue QU3NYECKUX SIBJICHUNU C
IIOMOILBIO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIEC, CBETOBBIC

SIBJICHHUSL.
2. ®dusznueckue MpuUOOPHI U MpOoLIeIypa NPSIMBIX U3MEPEHUM aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenue 1EHbI IeIEHUs IIKaIbl U3MEPUTEIIBLHOTO MPUOOpa.
N3mepeHne paccTosaHUiA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JTaTYuKa TeMIepaTyphl.
6. IIpoBeneHue nccien0BaHMs MO MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
Iapyka, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, 4eM OoJibie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHnne yactul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUSI YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEIIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pPa3HBIX arperatHbIX COCTOSHUSIX M HMX aTOMHOMOJICKYJISIPHBIM CTPOCHHEM.
Oco00EeHHOCTH arperaTHBIX COCTOSTHUM BOJIBI.

Jemoncmpauuu.

1. HaOmioneHne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmromenue  sBneHui, OOBACHSIOMMXCS  NPUTSDKCHUEM — WJIU

OTTAJKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmBITHI 10 HAOJIIOICHHUIO TETIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

uhwn e
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Mexannueckoe ABH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKEHHUE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpPUUM. B3anmoneicTBue Ten Kak NMpUYrHa
U3MEHEHUS CKOPOCTH JBMXKEHHs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BellecTBa.

Cwuna kak XapakTepucTUKa B3aumoieicTBus Tei. Cujia ynpyrocTy U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIECHUE TATOTEHUS U CUla
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE NOKOs. TpeHue B mpupone u
TEXHHKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
Habmronenue ssBIeHUs] HHEPITUH.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICUCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEIL.
Ciio)xeHue CuJl, HalpaBJICHHBIX 1O OJJHOW MPSIMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIDKCHHS (IIapWika B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TakK Jayiee).
2. Ormpepenenue CpeHEe CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
MPY>KUHBI OT MIPUIIOKEHHOU CHUJIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBXKCHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

JaBnenne. CriocoObl YMEHBIIGHHUS W YBEIWYCHHS JaBicHus. JlaBiaeHue
raza. 3aBHUCHMOCTb JIaBJICHHUsA Ta3za OT o00BbEMa, Temreparypsl. Ilepemaua
JaBJICHUS TBEPABIMU TEJaMM, JKUAKOCTSIMU W Ta3amu. 3akoH Ilackans.
[THeBMaTHUeCKEe MaIIMHBL. 3aBUCHUMOCTH JABJICHUS KUJIKOCTH OT TIIYOHHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuunHbI CyiecTBOBaHUS
Bo3nymrHONW 06osouku 3emiu. Oneir Toppuuerm. M3mepenue arMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HaJ YPOBHEM
Mmopsi. [Ipubops! asst u3mMepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIOKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [linaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTypBhl.

SIS SIS

w

2. Ilepenada maBiieHUS )KUJIKOCTHIO U TA30M.
3. Coolmraromrecs: CoCybl.
4. T'mapaBiIM4eCcKUi mmpecc.
5. IlposiBnenue aeiicTBUs aTMOC(HEPHOTO TaBJICHMUS.
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6. 3aBHCHUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BhEMA MOrpyKEHHON YacTu
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAcChl Tea.

4. ONbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHUIIBL,
JEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
omnpeaeseHue €€ rpy30In0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »Heprus. KuHeTMdeckass W MOTEHIMAalIbHAs >SHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW OHHEPruu B APYroil. 3aKoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

T€JIa 110 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.
8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYH. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopaenn TBEPAOro, *KUAKOTO M Ta3000pa3HOTO COCTOSHHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUU MOJICKYJISIPHO-KUHETUUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sueprus. CrmocoObl M3MEHEHHs BHYTPEHHEH OSHEpIruu:
Terionepeaaya u COBEPIICHUE paboTEHL. Bunsr TETJIONEepEaAYH:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KonuuectBo TenmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeINI000MeEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHuwe w
OTBEPJICBAHHE KPHUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABICHHUS.
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[TapooOpa3oBanue u koHjeHncauus. Mcnapenue. Kunenue. YaenpHas temnoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHHUSI.

Brnaxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJIbHas TEIJIOTa CTOPAHUs.

[Tpunnmner pabotsl TeroBbix auratesneit KIIJ[ temmoBoro aBurartens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

,Zlemoucmpauuu.

Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBneHui cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciumpeHus Tedi.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa M HarpeBaHUU WITU
OXJIAKJICHUH.

6. lIpaBuna usmepeHus TeMnepaTypsl.

7. Bunel Tenonepenayu.

8. OxJjaxJeHHe MPU COBEPILICHUU PAOOTHI.

9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3INYHbBIX BEIIECTB.

11. HaGnrogeHue KumeHus.

12. HaGnrozieHre mocTosHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Moaenu TerIoBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1. OmbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO PUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbITHI 10 HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEIL.

4. OmnpenencHue NaBJICHUS BO3AyXa B OJTIOHE MITIPHUIIA.

5. OnbIThl, I€MOHCTPHUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3yXa OT €r0

00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH [IJTMHBI CTOJIOMKA

KHUJAKOCTH B TEPMOMETPUIECKOUN TPyOKE OT TeMIiepaTyphbl.
7. HaOmionenve w3MeEHEHUsI BHYTPEHHEH HHEPruu Tejla B pe3yJlibTare
TEeTIonepeayr U padoThl BHEITHUX CHUJI.

8. HccrnemoBanue siBJICHHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJIOJIHON U

ropsityer BOJBL.

9. OmpezneneHue KOIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW IIpU

TEMI000MEHE C HArPEThIM METATMYECKUM ITUITHHIPOM.

10. OnpenenieHre yaeabHON TEITOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/TyXa.

13. OnpenenieHre yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsaoB. B3anmonelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aWMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TE€JIaMM).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).

VAW e
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Hocurenn »snekTpuueckux 3apsgoB. OJIEMEHTapHBIM JJIEKTPUUYECKUI
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS AJIIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuina ToKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE COMPOTUBJIECHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUYECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE  MarHuThl. B3auMonencTBHE  IOCTOSAHHBIX  MArHUTOB.
MaruutHoe mnosne. MaruutHoe mnosie 3eMJId M €ro 3HAaY€HUEe IJIs KU3HU Ha
3emze. OnbIT Opcrega. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHUTHOrO MOJISI HA IPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrHUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsIOB U B3aUMOJECUCTBHUE 3apsKCHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HarpsKEHUsl BOJIBTMETPOM.

14. Peocrar 1 Mara3suH CONPOTUBIIEHUN.

15. B3anmMoneicTBUE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JlericTBME MarHMTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnienoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOp MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimul.
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1. OnpITl 1O HAOJIOAEHUIO HJIEKTPU3ALUM TN WHIAYKIUEH U TpU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO YEPe3 pe3UCTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSLDKEHUM MPU TOCIET0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapaieIbHOM COEIWHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpesiesieHHe MOITHOCTU DJEKTPUYECKOTO TOKA, BBIIEIsIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. ccnenoBanue MarHUTHOTO B3aUMOJICMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA JJIEKTPUUECKOTO TOKA HAa MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KAaTYIIKU C TOKOM M MarHuTa OT CWJIbl TOKAa W HAaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. M3yueHue nercTBrsI MArHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI MO HCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HWHIYKIHH:
VCCIIEIOBAHNE WU3MEHEHHWM 3HAUYCHUS W HANPABICHUS WHIYKIMOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCUTENIBHOCTh MEXAHUYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJMHENHOE
nemwxenue. HepaBHoMepHoe mnpsiMmonuHelHOe aBuxkeHue. CpenHsis U
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMONMHEHHOE nBrkeHne. CBOOOIHOE
najnenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIuHeHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

Ileppii 3akoH Herotona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHHSI CKOJIbXKECHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxenue miaHeT Bokpyr Cosnna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEpPIOro Tena ¢ 3aKpEIIEHHON OChHO BpalleHUs. MOMEHT CHUIIBI.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTMBHOE IBUKEHUE.

Mexannueckas paboTra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYroOCTH,
TpeHus. CBs3b SHepruu U padotel. [loTeHIMaIbHAS PHEPTHS Tela, TMOJAHITOTO
HaJl TOBEPXHOCTHIO 3emiid. [loTeHuuanbHAss DHHEPrus CXKATOW NPY>KUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON Y3HEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexaHMYeCKOTO JBIDKCHHS Tela OTHOCHTEIBHO Pa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKCHUHU

OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBHUCHUMOCTh YCKOPEHHS Te€ja OT MacChl Teja U JCHCTBYIOIIEH Ha HEro
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI TIPU B3aUMOJACHCTBUU TE.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHME MEXAaHUYECKOM OHHEpPruyd TMpU JBWXKCHUH Tella IO/
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne cpeHel CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IPHU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0Oe€3
HAYAJIBHOM CKOPOCTH MYTH OTHOCSTCS KakK PSJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew
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6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUA OT CHJIbI
HOPMAJIBHOTO JIABJICHUA.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe pnBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEpUOJI, YacTOTa, aMIUIATyJaa. MaTeMaTH4eCKUid W TPYKUHHBIA MasSTHUKH.
[IpeBparienre 3HEPTrUn Mpu KojiedaTeIbHOM JIBH)KCHUH.

3aryxampmme KojeOanus. BpIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BoJIHBL. (CBOWCTBA MEXaHWYECKHWX BOJH. IIpomonbHble U
MOINepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacHpoCTpaHCHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOAaHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHWe 3aBHCHMOCTH TIEpHOJa KOJICOAHUN  MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJICOAHUH Tpy3a, IMOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCThb TMEpHoJa KoJeOaHuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mMepenue yckopeHus CBOOOHOTO MaeHUSI.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

%

SIGIPSEN
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1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pacnpoctpaHenue cBeta. 3arMmeHus ComHna u JlyHel. OTpaxkeHHe CBeTa.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TpeOMJICHHUs cBeTa. [loaHOE BHyTpEeHHEE
oTpakeHHe cBeTa. MCnoib30BaHHWE IIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xonm nyder B smH3e. Ontudeckas cucTeMa (oroarrapara,
MHUKpOCKONa U Tejeckona. ['ma3 kak onTuyeckas cucrtema. binu3opykocTh H
JalTbHO30PKOCTh.

Paznoxxenue Oenoro ceera B crekTp. Omnbitel HploToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparoiei JInH3e.

XoJ1 Iy4el B pacCEUBArOIICH JIMH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens Ti1asza.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. [lomyueHnue n300pakeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHUS W ONTHYECKOW  CHIIBI

coOmparoIei JTUH3HI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmBITHI 110 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnewitel Pezepdopaa u muranerapuas monaens aroma. Mogens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CtpoeHue
aToMHOro  snapa. HyknonHas  Momens  atomMHOro  sigpa.  M3ortombl.
PannoaktuBHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsAI0BOIO U MACCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PaJMOAKTUBHBIX W3JIyYCHUW Ha >KUBbIC

©®NoO U A

OpraHU3MBl.
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Hemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus nzimydeHus: IpUpPOJAHBIX MUHEPATIOB U MTPOJTYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMaTH3allM ¥ O00O0OIIeHUS MPEAMETHOTO COJEpKaHUSI U  OIbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJI@pPCTBEHHOMY 3K3aMEHY IO (hU3UKE ISt
00y4Jaronuxcsi, BRIOPABIIMX ATOT YU€OHBIN MPEIMET.

[Ipy wm3yyeHHH NaHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMHU OOBACHATD
dusnueckue sSBICHUSA, PUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBEHO ~ AESATEIBHOCTHBI  XapakTep  JAaHHOTO  pasjela
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarONTUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCro3HaBaTh W HAYYHO OOBSICHATH
dusnuecKkue BJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIEAOBaHUS (HU3MUYECKUX SIBJICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrMU HAa OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUSI BCEX

DU A WwN R

HU3BCCTHBIX BHU 0B OHCPI'UH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00I1Iero o0pa3oBaHMs
HAIIPaBJICHO HAa JOCTUKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo
oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TIPOSIBIICHHWE HWHTEpECa K MCTOPHM U COBPEMEHHOMY COCTOSIHHUIO
pOCCUCKOMN (hU3UYECKON HAYKH;

e — LIEHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO
3HAUYMMBIX M JITHUYECKUX TMPOOJIEM, CBSI3aHHBIX C  MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

e — OCO3HAHME BA)XHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B NESITEIBHOCTH
YYEHOT0;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e — BOCIIPHUATUE ICTETUYECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e — OCO3HAaHHUE IIEHHOCTH (PU3UYECKON HAYKM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUSI  MUpPAa, OCHOBbl  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBJISIFOIIEN KYJIBTYpPBI;

e — pa3BHUTHE HAYYHOM JIFOOO3HATEIILHOCTH, UHTEpECa K MCCIIEI0BATEIHCKON
JEATEIIbHOCTH;

e 5) <d¢opvupoBaHus KYJbTYPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

e — OCO3HaHME IIEHHOCTH Oe30macHoro oOpas3a >KH3HH B COBPEMEHHOM

TEXHOJIOTHUYECKOM MHpE, BaXHOCTH IpaBUJ 0€30IacHOTrO IOBEJICHHS Ha
TPaHCIIOPTE, Ha JIOPOrax, C JICKTPHUUYECKUM U TEIJIOBHIM 000pY/I0BaHHUEM B
JIOMAIITHUX YCJIOBUSX;

e — c(hOpMHUPOBAHHOCTh HaBbIKa peISKCHH, NPU3HAHUE CBOETO IIpaBa Ha
OIMMOKY M TAKOTO K€ MpaBa y APYroro 4ejIoBeKa,

e 6) TPYIOBOI0 BOCIIUTAHMSA:

e — AKTUBHOC Yy4YacTHE B PCIICHUH IMPaKTHYCCKUX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTeILHONM OpraHW3allMM, TOpOaa, Kpas) TEXHOJIOTHYECKOW U
COIIMAJIbHON HAIpaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUU;

e — HHTEpEC K MPAKTUYECKOMY H3YUYCHHIO TIPO(ECCHii, CBSI3aHHBIX ¢ (DU3UKON;

e 7)3K0JOrH4Y€CKOr0 BOCIIUTAHHUS :

e — OpHICHTAIIMA Ha NMPUMCHEHUE (PU3MUCCKUX 3HAHUU JJIS pelISHUs 3a]ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, MIAaHUPOBAHUS TMOCTYMKOB M OIICHKHU WX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHUE II00ATBHOTO XapakTepa dKOJIOTMUYSCKUX MPOOIeM U MyTeH nX
peIICHHS;
e §8) ajanTanuM K U3MEHSIIOIIUMCS YCJIOBUSM COUMAJIBLHONW M NMPUPOAHOI
cpeabl:
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- HOTp€6HOCTB BO B3aHMO,Z[€I>’ICTBPII/I IIpU BBIITOJIHCHHUHA I/ICCJIe,Z[OBaHI/Iﬁ u
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

ApYTHX,

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE
bopMyIMpoBaTh HJEU, MOHSATUSA, THUNOTE3bl O (U3NYECKUX OOBEKTaX u
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (PU3MYECKUX
3HAHUM;

e — CTpEMJICHHE aHaJU3UPOBATh U BBIIBISTH B3aUMOCBSI3H MPUPOJIBI,
oOIIIeCTBa M IKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHMU;

e — OIICHKAa CBOMX JEHUCTBUN C YYETOM BIIMAHMS Ha OKPYKAIOIIYIO Cpeny,

BO3MO>KHBIX [VIOOAJIBHBIX TOCIIEICTBUM.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJbHbIC Y4eOHbIC JCWCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIHHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBATH CYIICCTBCHHBIM INMpH3HAK KJacCU(pUKAIIMU, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PpPaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBIICHUSIM,

e BBIABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NUSCKUX
SBJICHUW W TPOILIECCOB, JIeNaTh BHIBOJALI C  HCIIOJIb30BAHUEM
JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKITIOUCHHH, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBS3SX (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEILHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3NIECKOM
3a1a9M (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BRIOOP Hanbosee
MOJAXO/ISIIETO C YIYETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIIEPUMEHT, HEOOJIBIIIOE HWCCICAOBAHHE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBATh Ha IPUMEHHMOCTb MW JOCTOBEPHOCTh HH(pOpPMAIIHUIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIIEPUMEHTA,;
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e caMoOCTOSITEIbHO (GOpMyIUpOBaTh OOOOIIEHUS W  BBIBOJBI IO
pe3yibTaTaMm NpOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;

e TMPOTHO3MPOBATH BO3MOXKHOE JaJibHEHWIIee pa3BUTHE (PU3MUYECKUX
MPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOIOXKEHHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TPUMEHATH Pa3IUYHbIC METOJIbI, MHCTPYMEHTHI U 3alpOChI MIPH TOUCKE
1 0TOOpe MH(POPMALIUK WK JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

e AHAJIM3HPOBATH, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,

e CaMOCTOSITENIBHO BBIOMpATh ONTUMAJbHYIO (OpMYy TpeaCcTaBICHHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU
CcXeMaMu, uarpaMmmamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e B XOJIe 00CYyXJeHUsI yUeOHOTro MaTeprana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOii
TEMbl W BBICKA3bIBaTh HJIEHU, HAICJICHHBIC Ha pEIICHUE 3aJayd |
noJi/Iep>kKaHue 0J1arokKenaTeIbHOCTH OOLICHUS;

e COIOCTABJIATh CBOM CYXKIEHHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e MyOJHUYHO TPENCTABIATH PE3YyJIbTaThl BBIMOJHEHHOTO (HHU3UUYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e TMOHMMAThb MW  HUCIOJB30BATh  MPEUMYIIECTBA  KOMAHIAHOW W
WHANBUIYaIbHON paOOThl TPU PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

e TMPUHUMATH II€JIM COBMECTHOW JEATEIHHOCTH, OPTraHU30BBIBATH
NEUCTBUA TI0 €€ JIOCTHKEHHUIO: pACHpenessaTh poyid, OOCYXKIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

e BBINOJHATH CBOIO YacCTh PabOTHI, TOCTUTAs] KaYeCTBEHHOT'O pe3ysbTaTa
10 CBOEMY HAIPABIICHUIO U KOOPJIUHUPYS CBOW JCUCTBUS C JPYTUMU
YJICHAMH KOMAaH]Ibl;

e OIIEHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusamnus:

e BBIBJSITH TMPOOJEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIUsX,
TpeOYIOMUX IS pelIeHHs] PU3NUECKUX 3HAHUIA,

e OPHEHTHPOBATHCS B PA3IUYHBIX TOAXOJAaX MPHUHATUS PEIICHUM
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

e CaMOCTOSITEILHO COCTABJISITH QJITOPUTM pPEIICHUs] (PU3NYECKON 3a7auu
WM TUTAHA WCCIICIOBAHUS C YYETOM HMEIOIIMXCS PECYypCcoB M
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

e JIeTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJILHBI HHTEJIEKT:
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e JlaBaTh aJIeKBAaTHYIO OLIGHKY CHUTyalldd M TMpejjaratb IUiaH eé
U3MCHEHMUS;

e OOBACHATHP NPUYMHBI JOCTIKEHUS (HEJOCTIIKEHMS) pe3yiIbTaToB
NeSTEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B JACSATEIBHOCTD (B TOM YHUCIE B XOJI BHITIOJHEHHUS
(¢u3MUecKOoro MCCIENOBaHUsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, U3MEHMBIIMXCA CUTyallud, YCTaHOBJIEHHBIX ONIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

e OIIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY JPYToro;

e TMpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUH (PU3NYECKUX 3aaady

WM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B 7 KJjacce NpeIMETHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh C(OPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e HCIIOJIB30BATh TOHATHSA: (HU3NYECKHEe W XHUMHYECKHUE SBJICHUS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIC]b, TUIIOTe3a, CAMHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPACKTOPHsS, PaBHOACHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

e pazauyaTh sABICHHS (Muddy3us, TEIIOBOE JBUKEHHUE YaCTHII
BCILIECTBA, PABHOMEpPHOE JIBIDKCHHE, HEPaBHOMEPHOE IBMIKCHHE,
WHEpIMs, B3aUMOJCHCTBUE TEJI, pPaBHOBECHE TBEPIBIX TEIl C
3aKpeIrIEHHOM OChIO BpallleHUs, Iepefadya JIaBICHUS TBEPIBIMHU
TeJaMH, JKMJIKOCTIMH M Ta3aMH, aTMoc(epHOe MaBjcHHUE, IJIaBaHUE
TeJ, TMPEBpAIICHUS MEXaHWYeCKOWM »SHEpPruy) IO OIMCAHHI0 UX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOIIHUX
JTaHHOE (PU3UYECKOe SIBJICHHUC;

e pacrmo3HaBaThb TPOSBICHHUE W3YYCHHBIX (PU3HUECKUX SBJICHUN B
OKpYJ)KarollleM MHUpE, B TOM 4Huclie (U3MYECKUE SIBIICHHS B IIPUPOJIC:
IPUMEPHI ABMKEHUS C PA3TUYHBIMUA CKOPOCTSMH B KUBOW M HEKHUBOU
IpUpoJie, ACHCTBHE CHUJIBI TPCHHS B MPHUPOJE M TEXHHUKE, BIIUSHHE
aTMOoc(epHOro JIaBJIICHUS Ha KMBOH OpraHW3M, IUIABaHUE PBIO, phIYaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

e OIKCHIBATH W3YyYCHHBIC CBOWCTBA Tel U (UBUYECKUE SIBICHUS,
UCTIONB3ysl  (U3MYECKUE BEIMYMHBI (Macca, OO0BEM, TUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CUja TSOHKECTH, BeC Tella, CHja TPCHHS, JaBjicHUE (TBEPAOro Tena,
KUJIKOCTH, Tasa), BBITAJKMBAIOIIAs CHIa, MEXaHWYeckas pabora,
MOIITHOCTb, IUICUO CHJIBI, MOMEHT CHJIbI, KO3(P(OUIMEHT TOJEe3HOTO
NEHCTBUS MEXaHU3MOB, KHHETHYECKAs M TTOTEHIIMAJIbHAS SHEPIHs ), TIPU
OTHMCAHUH TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIb3yEeMBbIX
BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIBI (PU3NYECKUX BEIUYHH,
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HaXOJUTh (hOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEITMYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(bu3HUECKUX BEJINYUH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHUE SIBIICHUS M MPOILIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CHI (BIOJIb OJHOW MPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

e OOBACHATH (U3MUECKHE SBJICHMS, MPOILIECCHl M CBOMCTBA TEl, B TOM
yucjie€ W B KOHTEKCTE CHUTyalluil MpPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBISABIATh MPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHEeHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUM, (PU3NYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

e pemarh pacu€THbe 3anadyd B 1—2 nelcTBUS, UCHOJB3YS 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIINE (U3MUECKUE BEITUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBISTh
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIPaBOYHBIE JaHHbIC, HEOOXOAUMBIC JJIS PEIICHUS 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (PU3UYECKON BEIMUMHBI;

e pacrosHaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEUIUTh MPHU TOMOIIH
(Gu3MUeCKMX METOJI0OB, B OINHCAHUU HCCIEIOBAHUS  BBIJICIATH
IpOBEpsEMOE IIPEATIOIOKEHNE (rumotesy), pa3nyarh u
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yNbTaT, HAXOIUTh OMIMOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €T0 PE3YJIbTATaM;

e TMPOBOJUTH OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBICHUNA WIH
¢u3nueckux  CBOWCTB  Tel:  (opMynupoBaTh  MPOBEpPSEMbIC
OPEINONIOKEHUs,,  cOOMpaTh  YCTAaHOBKY M3  NPEJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,

e BBINOJIHATH MpPSIMBIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
00béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(ppPOBBIX TPHOOPOB, 3aMHCHIBATH TMOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e TMPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIMUUHBI
OT JPYro#l ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABMKYIIErOCs Tela OT BPEMEHM JIBUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOLAAU CONMPUKOCHOBEHUS
TE€J, CUJIbl YIPYTOCTH OT YIJIMHEHUS NPYKUHbI, BBITAIKUBAOIIEH CHUIIbI
0T 00béMa MOrpyXKEHHOM YacTH Tejla U OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUM MIABAHUS TEJI, YCIOBUN PaBHOBECHUS pblyara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHWUU y4E€OHOTO HCCIIEIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBIMOJHATH  WM3MEPEHUS,  CIeAys
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI IO pe3yIbTaTaM UCCIEAOBAHMS;

e TMPOBOJUTH KOCBEHHBIC M3MEpPEHUST (PU3NYECKUX BEIUYUH (TUIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
JABJICHUE BO31yXa, BBITAIKUBAWOIIAS CHJIA, JEHCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUJKOCTh TeNlO, KOA(POUIIMEHT MOJE3HOr0 JIEeUCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHHUI cOOUpaTh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

e coOmoAaTh TMpaBWiIa TEXHUKM O€30MACHOCTH Tpu  paboTe C
J1a00paTOPHBIM 000PYIOBaHUEM;

e YKa3bIBaTh MPUHIIMIIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

e XapaKTepU30BaTh MPUHLMUIBI JCHCTBUA W3YyUYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OnucaHus (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJIb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOJMMbIC
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH TMpUMEPHl (HAXOIUTh HHGPOPMALMIO O MpUMEpax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpee;

e OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HMHTepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

e HCMOJBb30BATh TIPU  BBIOJHEHUH YYE€OHBIX 3aJaHU  HAy4YHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJEpIKaHMs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCbMEHHBIC W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMAIUU (PU3UUECKOTO COJEPKAHUS, B
TOM YHCJIe MyOJMYHO JenaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWI, TPH OSTOM TIPaAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIM TOHATUMHBIA amnmapar Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

e TMPU BBHIMIOJHEHUU YUYEOHBIX MPOEKTOB U MCCIICOBAHUN paCIPEACIIAThH
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUN, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM BKJaJ B JICATEIbHOCTh TPYNIBI, BBICTpauBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIITHX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHbIe pe3yjbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

e HCMOJB30BAaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBIDKEHWE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHUS BEIIECTBa,
KpUCTaJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIIICHHBIN
map, BIQXHOCTh BO3AyXa, TeMIlepaTypa, BHYTPCHHSSI DHEPTHs,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DBJIEKTPUYECKUU  3apsj,
ANEKTPUYECKOE TIOJIe, MPOBOJHUKU W JUPJICKTPUKU, TTOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;
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e pasnuyaTh SBJICHUS (TEIUIOBOE PACIIUPEHUE U CKaThe, TeIlonepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUEe), KHUIIEHUE, Teruionepenaya (TEIUIONPOBOAHOCTb,
KOHBEKI[HUS, U3TyUEHUE), FJCKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, OJEKTPOMAarHWTHas HWHAYKIHUSA) 1O ONHCAHHI0 HX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

e pacmo3HaBaTh TMPOSIBICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4Hcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSIKEHHE W KAaNWUISIPHBIE SIBJICHUA B MPHUPOJE,
KpUCTAIIBI B Tpupoje, uzinydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpeld mMoICcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3emile, MOJISIPHOE CUSIHUE, MPU 3TOM
NEPeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyI0,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUM;

e OIKCHIBATH M3YyUYCHHBIC CBOMCTBA Ten U (U3UYECKUE SIBICHUS,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEILIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PPUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/YyXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKa, DIEKTPUYECKOE HamNpsHKEHUe,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIbHOE COINPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOWCTBA Ted, (PU3MUECKUE SIBICHUS M TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
CTPOCHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma mid
y4dacTKa 1enu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aIlMCHIBATH €0
MAaTeMaTUYECKOE BBIPAXKEHUE;

e OOBACHATH (PM3UYECKHE MPOIECCHI U CBOMCTBA TEJ, B TOM YHWCJIE W B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—-2 M3Y4YEHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

e peuath pacu€THhIE 3a7adyd B 2—3 JEHCTBHS, HMCIOJIB3YS 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JTAHHBIX JJIs PEIICHHs] 3aJadd, BBIOMPATh 3aKOHBI W  (PopMyIbI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOJUTh PAcU€Thl M CPaBHUBATH
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NOJyYeHHOE 3HAaueHWE (PU3NYCCKON BEIUYMHBI C HW3BECTHBIMHU
JTaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh IMPU TOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEIOBaHUs, BBIICIATH
IpoBepsieMOe TPEANOIOKCHHE, OIEHUBATh MPABWIBHOCTh TOPSAKA
NIPOBEJICHUS HCCIICIOBAHNS, I€TIaTh BBIBOIBL;

e TIPOBOAWTH OMBITHl IO HAONIOACHUIO (GUIHYECKUX SBICHUA WIH
¢u3nYecKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JABJICHUS BO3/AyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH TpoIiecca
OCTBIBAaHUS W HAarpeBaHUS TPU H3IYyYEHWH OT IBETAa H3ITydaromei
(mormomaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI  OT
TEMIEPATyphl JKUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyallU3alllsl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JCUCTBUSI MArHUTHOTO IIOJs HA MPOBOJHHUK C TOKOM,
CBOMCTBa 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYIMPOBATH MPOBEPSIEMBIE MPEAMNOIOXKEHUS, COOUpATh
YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000pYJOBaHUS, OMUCKIBATH XOJ OIbITa
U GOpMYITMPOBATH BHIBO/IHI,

e BBINOJHATH TMPAMbBIE U3MEPEHUS TEMIEpaTyphl, OTHOCUTEIHHOM
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHH ¢ y4y€ToM  3aJaHHOM  abCOIOTHOM
MOTPEIIHOCTH;

e TPOBOJUTH UCCIIECIOBAHUE 3aBUCUMOCTU OJTHOM (PU3NYECKOIN BEITMUUHBI
OT JPYrol ¢ WHCIOJIB30BAHUEM TMPSAMBIX H3MEPEHUHN (3aBUCUMOCTH
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, TUIOMIAJH IONEPEUHOTO
CEUYCHHS] U YJIETLHOTO COIPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CHUJIBI
TOKa, WIYIIEro 4yepe3 MPOBOJIHUK, OT HAMpPsHKEHUS Ha IMPOBOJHUKE,
UCCJICIOBAHNUE TIOCJIEI0BATEILHOTO W TapaJUIeIbHOTO COEIUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HMCCIIENIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEJIO)KEHHOMY TIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPadUKOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE W3MEpeHUs (U3MUECKUX BEIHYUH (yAelbHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE IMPOBOJHMKA, padoTa H
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TIIAHUPOBATh MU3MEPEHMUsI, COOMPATH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON UHCTPYKIIHUH,
Y BBIYHCIIATH 3HAYCHUE BEINYUHBI,

e coOMIOMAaTH TpaBWIa TEXHUKH OE30MACHOCTH TIpH  paboTe C
71a60paTOPHBIM 000PYAOBAHUEM;

e XapaKTEepU30BaTh TPUHIMIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOpPOM HA WX OMUCaHusA (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, DJICKTPOMATHUT, DJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX
SIBJICHUM W HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIHHBIC
mpuOOpel IO CXeMaM W CXEMAaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbl JIEKTPUUECKUX
nened ¢ MOCIENOBATENbHBIM U MapajlieIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCIOBHbIE  O0O3HAYEHUS  DJIEMEHTOB
AIEKTPUUECKUX IICTICH;

e TMPUBOAUTH TMpUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEPAX)
PAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KAIOIIEH CpEJIe;

e OCYIIECTBIATh MNOUCK HHGOPMAIMK (PUINYECKOTO COJEpKAHUS B
WNHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIJCIATh HH(POpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOIA;

e HCMOJb30BaTh TMPU  BBIOJIHEHUH YYE€OHBIX 3aJlaHU  HAy4YHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
colepKaHusl, B TOM 4YHCIEe NYyOJUYHO WPEACTABIATH PE3YIbTaThl
NPOCKTHOW WU MCCIENOBATEIbCKONW  JEATEIBHOCTH, TMpPH ITOM
IPaMOTHO UCIIOJIb30BaTh H3YYEHHBINM TOHSATUWHBIN ammapaTr Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIICHUE MPE3CHTAIINEH;

e TMPU BBHINIOJHEHWU YYEOHBIX IMPOCKTOB M MCCIEIOBAHUN (HU3UUECKUX
MPOLIECCOB paclpeeisaTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMHU, CJICIUTDH 32 BBHIIOJTHEHUEM IIJIaHa JeHCTBUN
U KOPPEKTHUPOBATH €ro, aJleKBATHO OIIEHWBATh COOCTBEHHBIN BKIIAJ B
JeSITETLHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

K koniy oOydenust B 9 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e HCMOJBb30BAaTh TMOHATHS: CHUCTEMa OTCYETa, MaTepHalbHAas TOYKA,
TpaeKTopusl, OTHOCUTEIHHOCTD MEXaHUYEeCKOTO JIBUKEHUS,
nedopmanus (yrnpyras, IiIacTUYecKas ), TPEHUE, IEHTPOCTPEMUTETHLHOE
YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOIO Tena, pPaBHOBECHUE,
MEXaHWYEeCKHe KOJeOaHMs W BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK,
AJIEKTPOMATHUTHBIC BOJIHBI, IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJTbHO30PKOCTh,  CHEKTPHI  HCIYCKaHUS U
norJiomenusi, anbda, 6eTa- U ramMma-u3IydeHUs, HU30TOIbI, SACpHAS
OHEPTETHKA,;

e pasnuyaTh SABICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
nmajeHue  TeJl, pPaBHOMEpPHOE  JBIDKEHHWE TI0  OKPYXKHOCTH,
B3aUMOJICMCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIHHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIC KOJIeOaHUs), PE30HAHC,
BOJTHOBOE  JIBIDKCHHE,  OTpPaXEHUE  3ByKa,  MPSIMOJHMHEHHOE
pactpocTpaHeHUE, OTpPaXKEHUE U TPEIOMJICHHE CBETa, TOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, PA3JOKEHHUE OEOT0 CBETa B CHEKTP U
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CJIOKE€HUE CHEKTPaJIbHBIX IIBETOB, JMCIEPCHs] CBETA, €CTECTBEHHAas
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHMUS)
0 ONHUCAHUI0O HMX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacmo3HaBaTh TMPOSIBICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpyXarolleM MHUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE >KUBBIX OPTraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHaMH, 3XO,
[[BETa TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOIOTHYECKOE JEHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PAAMOAKTUBHOE U3IYYEHUE TMPUPOJHBIX MHUHEpAJOB, JACHCTBUE
PAAMOAKTUBHBIX M3JIyYEHUW Ha OpPraHU3M 4YeJOBEKa), MpPH HTOM
NEPeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBICHUMN;

e OIKCHIBATh M3YyUYCHHBIC CBOWCTBA Tel U (U3UYECKUE SIBICHUS,
UCTIOJNIb3Ys (pr3MyecKkue BETUYUHBI (CpPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIB)KEHUH, YCKOPEHHE, IIepeMEIeHUE, yTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUsS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4Yeckasi paboTa MU MOIIHOCTb, MOTEHIMAIbHAS YHEPruUs
Tesna, MOJAHITOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIUATbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAsl DSHEPrus, IMOJHAs MeXaHU4ecKas
SHEPrus, MEPHOJ U 4YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, MOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINKWCAHUU TPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUYECHUS U EJUHUIBI (PU3HUECKHUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEJINYUH;

e XapaKTepU30BaTh CBOWCTBA Ted, (PU3MUECKUE SIBICHUS M TPOIIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIMI CYNEPIO3UIIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPAaHEHMSI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IOpEJOMJICHUS! CBETAa, 3aKOHbI COXPAHEHUS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaklUusxX, MpH DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKCHHC,

e O0OBACHATH (PUBUYECKUE TMPOIIECCHl U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCTE  CHUTyalldd  MPaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JIOrMY4EeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB WUJTH 3aKOHOMEPHOCTEHH;

e pemath pacy€THbIC 3aauu (omuparouecss Ha cucremy w3 2-3
YpaBHEHWH), UCHOJB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIIEC
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pEIIeHHs, MPOBOJIUTH PACU€Thl U OICHWBATh PEATUCTUYHOCTH
MOJIYYSHHOTO 3HAYCHUS (PU3UUECKOU BEIMYUHBI,
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e pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh NPH MOMOIIH
(u3HUEeCKUX METOJIOB, UCIOJIb3YsI OMKMCAHKME MCCIEIOBAHNUS, BBIICIAThH
IpOBEpSAEMOE MPEINOJIOKEHUE, OICHUBATh IPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUs, JelaThb BBIBOJbI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

e TMPOBOJUTH ONBITHI IO HAOTIONECHUIO (UIUUECKUX SBJICHUA WM
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'uH, 3aBUCUMOCTh MepHUojia KOJeOaHU MPYyKMHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparole TuH3e, HabJI0IEHUE CIUIONIHBIX U JJUHEHYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEILHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa OOOpyJIOBaHUS, OMKHCHIBATH XOJ OMNBITA M €ro pPe3yJbTaThl,
(bopMyIHpPOBATH BHIBOIBI;

e TMPOBOJUTH TIPU HEOOXOAUMOCTH CEPHUI0 MPSIMBIX HU3MEPEHH,
ompenenss cpeaHee 3HAYeHHE H3MepsieMor BenuduHbI ((OKYCHOE
paccTosiHue coOuparoiei JUH3bI), O00OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopPa);

e TMPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3HYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHHU
IpU paBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUs! CBETa OT yrJja MaJIeHUus U yria MpeJoMIICHUs OT yriia
najieHus): TUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (UKCUPOBATH PE3yJbTaThl MOJYYCHHOW 3aBHUCHUMOCTU
(M3UYECKUX BEIIMYMH B BHUJIC TAOJUIl U rpadUKOB, JACIaTh BHIBOIBI 1O
pe3ynbTaTam HCCIICIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE H3MEPEHHsS (DU3NUECKUX BEIUYUH (CpEIHSs
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHsI, CIeAys MPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI M aHAIM3UPOBATh IMOJIyYCHHbBIC
pPEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHNM;

e coOOMIOMAaTH TpaBWIa TEXHUKH OE30MACHOCTH TIpu  paboTe C
1a60paTOPHBIM 000PYAOBAHUEM;

e pasznuyaTh OCHOBHBIC MPU3HAKA M3YyUYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TENIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

e XapaKTepU30BaTh TMPUHIUINBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OMUcCaHus (B TOM YHCIIE:
CIIUJOMETpP, JATYUKHU TOJOXKEHHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUS O
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CBOMCTBax @HBHHQCKHX SIBICHUN U HCO6XOHHLHJC @HSHQGCKHG

3aKOHOMEPHOCTH;
e HCMOJBb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH HM3YyUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npruOopoB u

TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/lay, ONTHYECKUE CXEMbl JJIsi TTOCTPOCHHS M300paKEHUM B IMJIIOCKOM
3epKajie ¥ coOuparoiien JMH3e;

e TMPUBOJAUTH TMpUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEPAX)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEN CPELE;

e OCYIIECTBIATh MOUCK HWHGOPMAMK (PUINYECKOTO COJEpKAHUS B
WNuTtepHere, caMocTosTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3arpoc,
HaxXOAUTh  IyTH  OMNPEACIICHHS  JOCTOBEPHOCTH  MOJYYEHHOMU
nH(OpMaAIUM HAa OCHOBE HMMEIOIIMXCS 3HAHUN U JIOMOJHUTEIBHBIX
HMCTOYHUKOB;

e HCMOJb30BATh TMPU  BBIIOJIHEHUH YYE€OHBIX 3aJlaHU  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (Pu3nyeckoro cojepkaHusi, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  HTepHeT, BiIageTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

e CO03/1aBaTh COOCTBEHHbBIEC MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (DM3MUECKOTO COACp>KaHUSA,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHON WIn
HCCIIEIOBATENIbCKOM JAEATEIbHOCTH, TP 3TOM I'PAMOTHO UCIOJIb30BaTh
M3YYCHHBIM TOHSATUIHBIA amnmapar M3yd4aeMmoro paszeia (pU3UKU U
COTPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH

aAyJUTOPHUHU CBCPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HanmenoBanmue pa3iesioB JyekTpoHHbIE (IU(PPOBBIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bu6mmoreka [IOK
1.1 ®du3suka - HayKa o one
M3HKa - Hayka o Hpupoa 2 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 o
FSHACCKHC BEIAMHBL 2 I https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN 5 ! bubnnorexa [JOK
' METO/l IT03HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1
Crpoeine peliecTsa ! https://m.edsoo.ru/7f416194
JBrxenue u
2.2 B3aMMOJICVCTBUE YaCTH 2 1 bubmorexa HOK
' A H https://m.edsoo.ru/7f416194
BEIIECTBA
)3 ArperaTHbl€ COCTOSIHUS 5 bubnnorexka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
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bubmuorexa [JOK

3.1 M
CXQHUHICCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cumna. B
18- BB CHt 14 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [IOK
' TEJIAMH, KUIKOCTAMU U https://m.edsoo.ru/7f416194
razamMu
bubmuorexa [JOK
4.2
HaBieHue K1 aKoCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATtMmocdepHOEe naBaeHUE
TMOC()EPHOE aBIICHH 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha INOrpyKEHHOE B HUX 7 bubmorexa [JOK
’ py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

5.1 PaboTa u MomHOCTh 3 bu6mmorexa IIOK
' t https://m.edsoo.ru/7f416194
5.2 [TpocThie MEXaHU3MBI 5 bubmuorexa [IOK

https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

33 Mexaniieckas SHepris 4 I https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 1
YACOB I10 [TIPOI'PAMME
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il INIEKTPOHHBIH
=¥ TATAPCTAH


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

8 KVIACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMmel padoThI padoTshI
Pa3nen 1. TeruioBble siBieHUs
11 CrpoeHnue u cBOMCTBa ; bubnmnoreka HOK
' BelllecTBa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
DNEeKTpUUECKUE 3apsAbl.
2.1 3apsKEeHHBIE Tela U UX 7 1 Bubmorexa ITOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICUCTBUE
29 ITocTostHHBIH 20 { 7 bu6nuoreka [IOK
' SIICKTPUIECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 Ma e sIBJIe
THITTHRIC ABJCHI 6 ! 1.5 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3

[okymeHT co3aaH B anekTpoHHon copme. Ne 10 ot 22.05.2024. NcnonHutens: CadpuH .H.
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il INIEKTPOHHBIH
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5
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9 KVIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHnueckoe
1.1 BUKEHUE U CIIOCOOBI 10 1 Bubmaorexa ITOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 B3anmoneiicTBue Te
MMOJICHCTBHC TCT 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXpaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 40
Paszngen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
1 MexaHndeckue . 3 bu6mmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHu4ecKue BOJTHBI. g ! 3 bubmmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE
31 HoTe 1 6 ) but6mmoreka [IOK
' https://m.edsoo.ru/7f41a4a6
AJNIEKTPOMATrHUTHBIE
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rl INEKTPOHHBINA
=P TATAPCTAH


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHBI

Uroro no pazaeny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI 6 bubmuorexa [JOK
' pacrpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 ONTHYECKHE 6 bubmuorexa [JOK
' npudOopbI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubnnoreka IIOK
' CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHnTOBBIE SIBJICHUA
Ucnyckanue u
5.1 norn}; €HUE CBeTa 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 bubmuoteka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s
JICPHBIC peakitni 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611IeHNe

coJiep’KaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
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il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 knacc

Uroro no pazaeny 9
OBILEE KOJIMYECTBO 100 57
YACOB I10 ITPOT'PAMME
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Y oLl

IIEKTPOHHBIH
=¥ TATAPCTAH



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

[okymeHT co3aaH B anekTpoHHon copme. Ne 10 ot 22.05.2024. NcnonHutens: CadpuH .H. 0 3IEKTPOHHbINA
Ctpanuua 34 n3 35. Ctpanuua cospara: 22.05.2024 12:11 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 10 ot 22.05.2024
MununaTop cornacoBanus: CaduH ®.H. [upekTop LWKosbl
CornacoBaHue nHnyumpoBaHo: 22.05.2024 12:12

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Cadoun @.H. 22.05.2024 - 12:34

[okymeHT cosaaH B anekTpoHHon copme. Ne 10 ot 22.05.2024. Ncnonnutens: CadpuH ®.H. N IIEKTPOHHbIA
Crpanuua 35 u3 35. CtpaHuua cosgaHa: 22.05.2024 13:46 =¥ TATAPCTAH



