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. /lod0poBosibCK
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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (u3uKe Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOIl 00Opa30BaTENbHOW MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€toM (penepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Duznkay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS M OPTaHU3alUI0 H3YUYCHUS
¢u3MKu Ha NEATEIbHOCTHOM ocHOBe. B mporpamme mo (u3Mke yUHTHIBAIOTCS
BO3MOXHOCTH YyueOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Tporpamma 1o (u3HKe ycTaHaBIMBAET paclpezesieHue yueOHoro Marepuana
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaronuxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LEIBIO OKa3aHUS METOTUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboueill mporpaMMel 10 y4eOHOMY MPEIMETY.

®duzuka ABISETCS  CUCTEMOOOPA3yIOIIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHUHM, H3y4aeMbIX XHMHEW, OWOJIOTHEH, acTpoHOMHEH u (uuUecKon
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HayyHOro MeToja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 riaaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuyenue @usukun Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMHU €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

+  HAy4YHO OOBACHATD SBICHUS;



+ OLICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCJIEA0BaHUS;
«  HUHTEPOPETUPOBATh  JaHHBIE W UCIOJb30BaTh  HAy4yHbIE
JTI0Ka3aTeIbCTBA JIs MIOJYYEHUS BHIBOJIOB.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenaenensl B KoHuenmuu mnpenogaBaHus ydeOHoro mnpeamera «®Duszuka»y B
oOpazoBaTenbHbIX oOpraHuzanusax Poccuiickoit ®Denepanuu, pearnu3yroINX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM
Konnerun MunuctepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexabps 2019 r. N2 T[IK-4Bh).

Heau uzyyeHust pu3suKu:

« npuoOpeTeHue HHTEepeca U CTPEeMJICHUS OOYydYaloIUXCi K HaydYHOMY
M3YUYCHUIO TPUPObI, PA3BUTHE WX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (PopMUpOBaHUE
MCCIIE0BATEIBbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (¢opMupoBaHHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa HW3yUYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

+ (opmupoBaHue mpencTaBICHUNA O PONM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

« pa3BUTHE  TMpPEJACTaBICHUNW O  BO3MOXKHBIX  chepax  Oyayiuei
npo¢eCCUOHANILHON NIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JajabHenIleMy 00Oy4eHHUIO B 3TOM HANpPaBJICHUMU.

JlocTikeHne 3TUX IeNiel mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o01rero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3aa4:

« mnpuoOpeTeHue 3HAaHUKW O JUCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

+ npuoOpeTeHne YMEHH OMUCHIBATh U OOBACHITH (PU3NUYECKUE SBICHUS C
MCIIOJIb30BaHUEM TTOJTYyUYECHHBIX 3HAHUM;

* OCBOCHME METOJI0OB pELICHUs MPOCTEHIIMX PACyYETHBIX 3a7a4 C
UCII0JIb30BaHUEM buznyecKux MOJeJeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

+  pa3BUTHE YMEHHUU HAOJIOAATHh MPUPOJHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M  JKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIBLHBIX TPUOOPOB;

+ OCBOEHHE TPHEMOB pabOTHl ¢ WHPOpMANHMEH (PU3NIECKOTO COAEpKAHUS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OPMAIIIY;

+  3HAKOMCTBO €O cepamu MpoPECCUOHATILHON J1eATebHOCTH, CBSI3aHHBIMU
C (u3MKO, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSX (PU3UIECKON HAYKH.



Ha usydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8
Kiacce — 68 yacoB (2 4aca B Hejelnwo), B 9 kiacce — 102 yaca (3 yaca B Heneio).

[Ipennaraemslii B mporpaMMe no (pu3HKe nepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IATEIBHBIM XapaKTep, YIUTEIb JIeJaeT BHIOOP MPOBEICHUS
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
o0ydJaronuxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHui, MpejiaraéMbplx B pamMKax
OCHOBHOT'O I'OCYJIapCTBEHHOTO AK3aMeHa 10 (PU3HKE.

COIAEPKAHUE OBYUEHUA

7 KUIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAIONIIEr0 MUPA.

®usuka — Hayka O nmpupoxe. SBieHus npuponpl. OuU3nUECKHUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue Quanyueckux BelnyuH. Duznyeckue
npubopsl. [TorpemHocts u3mepennit. MexayHapoaHasi CUCTEMa €AMHMUII.

Kak ¢usuka wu [pyrue ecTecTBEHHbIE HAayKd HW3Y4arOT MPUPOIY.
EcrecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HAOJIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM ¢ TOMOIIbIO MOJIENEH.

Hemoncmpauuu.
1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKHWE, MAarHUTHBIE, CBETOBbIC
SIBJICHUS.

2. ®usnyeckue NpuOOPHI U Mpoleaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM M
uM(POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue MeHbI IeJISHUS MKaJIbl H3MEPUTEIBHOTO Iprbdopa.

N3mepenne pacCTOSHUN.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJL.

N3mepenue TtemmepaTypbl MPU MOMOIIM KUJKOCTHOTO TEPMOMETpa M

JlaTYUKa TeMIIEpaTyphl.

6. IlpoBeneHue ucclienoOBaHUS MO MPOBEPKE TMIOTE3bI: JAJTBHOCTH IMOJETA
miapuka, MymeHHOTr0 FOPU30HTaILHO, TeM OOoJibllle, YeM OOJIbIlle BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBEI€HUA 0 CTPOEHUH BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mepbl. OTMBITHI,

JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBRA.
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JIBixkenne dacTtul BemlecTBa. CBs3b CKOPOCTH JBUKEHUSI YACTHUI[ C
teMrieparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. BzaummoneicTBrue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucTauIM4eckux) Teld. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JIBUKEHHUSI.

2. HaGmonenue nuddysum.

3. HabGmonenue ~ siBmeHuid,  OOBSACHAIONIMXCS  NPUTSHKEHUEM WM

OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka jguaMeTpa aroMa METOJAOM psloB (C  HUCIOJb30BaHUEM

dotorpaduii).

2. OmnbITHI O HAOIOACHUIO TEMJIOBOTO PACIITUPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannyeckoe [BUKEHUE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBneHne uHepUMHM. 3aKOH HMHEPLUHUHU. B3aumopaeicTBHEe TeNl KAk NpUYMHA
W3MEHEHUS CKOpPOCTH [BWXKEHMSI Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IAUHUIIC
00BbEMa BellecTna.

Cuiia Kak XapakTepucTuka B3aumozeicTBus teil. Cuila ynpyroctd M 3aKOH
['yka. M3mMepenne cuiibl C MOMOILIBIO AUHAMOMETpPA. SIBIIEHUE TITOTEHHS U CHJIA
TskecTH. Chlla TSKECTH Ha ApYyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX 10 OJHOW IpsMoM. PaBHonencTByromas cuil. Cuia TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B PUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaGmroienrie MexaHu4ecKoro IBUKEHHUS Tea.

N3Mepenune CKopoCTH MPSMOJIMHENHOTO JBUXKECHUS.

HaOntonenue siBieHNs] THEPIUU.

HabGnronenmne n3MeHeHnsi CKOPOCTH TPU B3aUMOJICHCTBUU TElL.

CpaBHEHHE MacC MO B3aUMOJICVCTBUIO TEI.

CrnoxxeHue cuJl, HallpaBJICHHBIX 11O OJTHOM MTPSMOM.

Jlabopamopnsie pabomol u onvimol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOIO JIBWKEHUA (LIapUKa B KUIKOCTH,
MOJIEIIH DJIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jiajee).
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2. OmnpeneneHue cCpeaHel CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshKeHHUs (AepopmManiun)
IPY>KUHBI OT TPUIOKEHHOU CHUJTBI.

5. OmbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznes 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.

Hanenue. CrnocoObl yMEHbUIEHUSI M YBETUYECHUS JlaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HUsI raza oT o0bEma, Temmeparypsl. llepenaua naBneHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackand. IIHeBmaTmueckue
MalIUHbl. 3aBUCHUMOCTh JaBJICHMS JKHJIKOCTH OT TNIyOMHBI. ['mapoctaTuueckuit
napajokc. Coobmaromnecs cocyibl. ['uapaBnuueckue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuuuHbl CcyniecTBOBaHUS
BO3AymHONW o6omouku 3emuu. Ombit Toppuuermnmu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOTO AaBJIEHUS OT BBHICOTHI HaJl YPOBHEM MOPA.
[TpuGops! 151 U3MEpeHns: aTMOC(EPHOTO TABICHMUS.

JlelicTBHE KUIAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JIABJICHMS ra3a OT TEMIIEPATYpHI.

Ilepenaua naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmaromuecst CoCy/Ibl.

['mppaBnuyecknii mpecc.

[TposiBnenue nercTBus aTMOC(PEPHOTO TABICHUS.
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3aBUCHUMOCTh BBITAIKHUBAIONIEH CHJIBI OT O00BEMa MOTPYKEHHOW dYaCTH
TeJia U TNIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue miaBaHus TeN: IUIABAHUE WIIHM MOTPYKEHUE TET B 3aBUCUMOCTHU
OT COOTHOIICHHUS IJIOTHOCTEHN TeNla U JKUJKOCTH.

N

Jlabopamopnsie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMaA MOrPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JEUCTBYIOIIEHM HAa  TEJO,
IIOIPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOILIEH CHIIbI, AEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl Tela.

4. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITUIKABAIOUIEH CHJIBI,
JNEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJIKOCTb YaCTH T€JIa U OT INIOTHOCTH KUIKOCTH.



5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHHE JIOAKA W
OIpeAeIIeHUE €€ TPY30I0JbEMHOCTH.

Pasznes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckast padbota. MOUTHOCTb.

[TpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAas IIOCKOCTh. IIpaBuiio
paBHOBecusi pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W NOTEHUHAJIBHAS DHEPTHS.
[IpeBpailieHre OJHOTO BH/1a MEXAHHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUM B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJA

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnegoBaHue yca0BUK PAaBHOBECHS phlUara.
3. M3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3yyeHue 3aK0OHa COXpPAHEHUSI MEXAaHUYECKOU DHEPTUM.
8 KVIACC

Pa3znesn 6. TeruioBbie iBJICHHS.

OCHOBHbBIE TIOJIO)KEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPIBIX TEJ HAa OCHOBE TMOJIOKEHUW MOJEKYISPHO--KHHETHUYECKON TEOPHH.
CmauuBaHuE U KaNWUISIPHBIE SIBJIEHUS. TEenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABHKECHUSA
yacTull. BuyTtpennsst sHeprusi. CrnocoObl HW3MEHEHUS BHYTPEHHEH JHEPTUu:
Terionepeaaya U COBEpUICHUE paboTHI. Buner TeIUIoNepeaaym:
TEIUIONPOBOIHOCTh, KOHBEKIINS, U3IyUYECHHUE.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEMJIOBOEC paBHOBeCHE. YpaBHEGHHE TEIJIOBOTO Oamanca. [lmaBnenue wu
OTBEP/JICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsd TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHSI OT aTMOC(epHOro
JTaBJICHUA.

BrnaxxnocTs Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro aBuratens.
TerutoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEJIBL.

3aKOH COXPAHEHMS U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1.

o ke
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9.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6mronenue nuddyszun.

HabGmroienne sBjieHU CMaYMBaHKS M KaIMILIAPHBIX SIBJICHUM.
Habnronenue TenioBoro paciuimpeHus Ted.

N3meHeHne naBieHUs rasa Mpu M3MEHEHUM 00bEMa U HarpeBaHUM WU
OXJIQXKJICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bunsl Tenonepenayu.

OxJtaxIeHUe TPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaOiroienye KUIeHus.

12. HabOmroieHre mocTosTHCTBA TeMIIEpaTyphl IIPH TUIABICHUU.
13. Mojenu TemI0BbIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OnpITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OneITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOIIOAEHUIO TEIUIOBOTO PAaCIIMPEHMs T'a30B, >KUIKOCTEN U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3AyXa B OaJNIOHE IIIPULIA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTBH JaBJIEHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WK OXJIAXKICHUS.

ITpoBepka runore3sl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGmronenne wu3MeHeHWsT BHYTPEHHEH OJHEpruM Tela B pe3ysbTare
TeIuIonepe auu U paboThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUS TEMJIOOOMEHA NpPU CMELIMBAaHUM XOJOJIHOM U
ropstye BOJBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  IIpHU
TEIJI000MEHE C HArPEThIM METAIUTMYECKUM LUIUHAPOM.

10. OnpenieneHue yaeinbHON TEMI0EMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca UCIapeHusl.

12. OnpeeneHne OTHOCUTENbHOM BIaKHOCTH BO3AYyXa.
13. Onpenenenne yaenbHON TeIUIOTHI ILUIABJIEHUS JIbAA.
Paznen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHUS.



OnexkTpu3anms Tenl. J[Ba poja dIEKTpUYECKHX 3apsAaoB. B3aumopencraue
3apspKeHHbIX  Ten.  3akoH KyioHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0B U PACCTOSHUS MEXKIY TEIIAMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTH diekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINH JICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUMN 3apsii.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuima TokKa.  DJIEKTPUUYECKOE  HAIpPsKEHHE.
CornpoTuBieHUE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. l[locienoBarenbHOoe W mapaJUIeIbHOE — COEAUHEHHE
ITPOBOTHUKOB.

PaGota u wM™omHOCTE 3yekTpuueckoro Toka. 3akoH J[[xoymns—JleHma.
DNEeKTpUYECKUe LEenu U MOTpeOUTenu 3MeKTpuIecKor s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHuTHoe 1oje 3eMJId U €ro 3Ha4eHUe JIA KU3HU Ha 3emiie.
OneiT  Opcrega. MarauTHoe 1oJe  3JIEKTpUYecKoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|elicTBME MarHUTHOIO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M CHoyib30BaHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SBneHue 31eKTpoMarHuTHOM MHAYKUUK. [IpaBuno Jlenua.

DIIEKTpPOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOM SHEPIuu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.
Jemoncmpayuu.

DJIEeKTpU3aLHus TEN.

JIBa pozna 3JIEKTPUYECKUX 3apsii0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] UHAYKLIHS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3apAI0B.
[IpOBOIHUKH U AUBIECKTPUKH.

MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISL.
M cTOYHUKY TOCTOSIHHOTO TOKA.

9. JleWcTBUS DIIEKTPUYECKOrO TOKA.

10. DJIEKTPUYECKUU TOK B KUJIKOCTH.

11. I'a30Bb1M pa3psa.

12. I3MepeHure CUITbl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIEKTpUUECKOro HalpsKEHUsI BOJIBTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Peocrar u marasuH cONpOTUBIICHAN.

B3aumojelicTBHUe MOCTOSHHBIX MAarHUTOB.

MoienupoBaHre€ HEBO3MOXKHOCTH Pa3/ICICHUS MOJI0COB MarHuTa.
MoaenvpoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIiT Dpcrena.

MarauTHoOe 1oJje ToKa. DJIEKTPOMArHuT.

JlericTBME MAarHUTHOIO TIOJIS HA MIPOBOJHHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOIO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OmnbiTel Dapajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o 0 kW

10.
11

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHHUIO DJEKTPU3ANNHM TEI WHIYKIUEH W Tpu
COTIPUKOCHOBEHHH.

HccrnenoBanue NEWUCTBUS DJICKTPUYECKOTO TIOJS HA MPOBOJHUKH U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.
V3mepeHne u peryanupoBaHUe CUITBI TOKA.

H3mepenue u peryinpoBaHue HAMPSIKEHUS.

HccrnenoBanre 3aBHCHUMOCTH CHIJIBI TOKA, HIYIIETO Yepe3 PE3nCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IOMNEPEYHOTO
CEUYCHHS M MaTepuana.

[IpoBepka mpaBWiIa CIIOKEHHUS HANPSHKEHUH TIPH  TOCIECI0BATEIEHOM
COCIMHECHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I8 CWIBI TOKAa MPH TMAPAICIHPHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboTHI IEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

.OnpeziesieHe  MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEISIEMON Ha

pe3ucrope.

HccnenoBanrie 3aBUCMMOCTU CWIbI TOKA, MAYILETO Yepe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHUTHOIO TMOJS TOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKM ¢ TOKOM M MarHura OT CHUJIbl TOKa W HaIpaBJICHUA TOKA B
KaTyIlKe.

18. I3yueHue AeiCcTBUS MAarHUTHOTO I10J1 Ha IPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3yueHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/1 a5ekTpoaBUTraTeibHOM YCTAHOBKH.

21.OnObITBI IO MCCJIENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM HWHAYKIUU:
UCCIECOBAHUE W3MCHEHUM 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOI'O
TOKA.

9 KUIIACC

Pa3znena 8. Mexannueckue siBJEHHUS.

Mexannueckoe JBHKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBwxeHue. HepaBHOMepHOE npsiMonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMosMHelHOoe aBHkeHue. CBoOonHOe
nageHue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u uvacrora oOpaunieHus.
JIuHeiHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBbiii 3axk0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyuHIMD Cynepro3unuu Cuil.

Cuna ynpyroctu. 3akoH 'yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBwxenue ruraner Bokpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HeBecomMocTs U nieperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOTO TEJIa C 3aAKPETIIEHHOM OChIO BpalleHus:. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. M3menenne mMmynbca. UMmynbe cHitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE IBHKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U padboThl. [loTeHnanbHas SHEprus Teia, MOJHATOrO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHnnanbHas sHEprus cxaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnrofeHne MeXaHU4YecKOoro JABUKEHUS Tela OTHOCUTENbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHue NyTeil U TPAEKTOPUW ABUIKEHHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
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8.

9.

10.
11.
12.
13.
14.
15.
16.

N3mepenne CKOpOCTH U YCKOPEHHUSI MPSIMOJIMHENHOTO IBUKECHUS.
HccenenoBanne NpU3HAaKOB PABHOYCKOPEHHOI'O IBIKCHUS.

HaGnronenue aBuKeHUs Tesa 1Mo OKPY>KHOCTH.

HaGmroienre MexaHn4ecKuXx sIBJCHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JABH)KCHUHU
OTHOCHUTENbHO KabuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TE€Jla W JACUCTBYIOLIEH HAa HEro
CUJIBI.

Habntonenue paBeHcTBa CHII TPU B3AUMOJIEHCTBUU TE.

M3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHUH.

[Iepenaua umirysibca Ipu B3aUMOACHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3AaUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbCa PU HEYTIPYTOM B3aHMMOJICHCTBUH.

CoxpaHeHue UMITyJIbca NpU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO IBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEPTUU IIPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOM SHEPIUU MPU JBHKEHUU TeJa MO ACHCTBUEM
Py KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra uisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUYKEHUS IIApUKa UITU TEJIEXKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJbXKEHUs OpycKa WM JABUKEHUS
11apyKa 10 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAa4YaJIbHOW CKOPOCTH IIYTH OTHOCATCA Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHME MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja
110 TOPU30OHTAIILHON TTOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YHOPYrOCTH NpU NOABEME TIpy3a C
MCII0JIb30BAHUEM HEMOABUKHOTO U IMOJBUKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPIUM.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.



KonebarensHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TEPUOL,
4acToTa, aMIUIMNTyAa. MareMaTu4ecKui U NPy KUHHBIM MasTHUKH. [IpeBpanieHue
HHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue  kosneOaHus.  BoiHyxkaennole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoMCTBa MeEXaHWYeCKUX BOJH. [IpomonbHbBlE W
ONepeYHble BOJIHBL. JlIMHA BOJXHBI M CKOPOCTh €€ pPacupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u

YIBTPa3BYK.
Hemoncmpauuu.
1. HaOmromenne kojieOaHuWii Ten IIOA HEUCTBUEM CHJIIBI TSKECTHA W CHUJIBI
YIPYTOCTH.
2. HabGmronenue kosieOaHuil Tpy3a HA HUTH U Ha TIPYKHUHE.
3. HaGunroneHue BoIHYKIEHHBIX KOJeOaHUN U pe30HaHCca.
4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).
5. HaOnroneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUMN pE30HAHC.

Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue 4YacToThl M NepUoja KoieOaHM MaTeMaTUyecKoro
MasiTHUKA.
Omnpenenenre 4acToThl U MepUoJia KoJieOaHHU MPY>KUHHOTO MasATHUKA.
3. UccnenoBanue 3aBUCUMOCTH NEpHOJia KoeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH IeproAa KOaeOaHU IPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCHMOCTH IepHoja KojeOaHuN rpysa, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OnbIThl, JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  Nepuoja  KoJjieOaHUi
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepeHune yckopeHust CBOOOHOTO MaJieHHUS.
Pa3znes 10. Dy1eKTpOMArHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
JJEKTPOMAarHuTHoIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BONHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.



1. N3ydeHue CBOMNCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Paznen 11. CBeToBble IBJICHUS.

JlyueBas  mogmenb  ceera.  Mcrounuku — cBera.  IIpsamonuueirinoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIlynsl. Otpaxkenue ceta. [lmockoe
3epKajio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHYTpeHHee
OTpaKEHUE cBeTa. VCHnoap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonx onayuet B smH3e. Ontuueckas cucrema (¢oToamnmnapara,
MHKpPOCKONIa M Teseckomna. [7a3 kKak onrudeckas cucrema. biM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. OmnbiTel Hbtorona. Crokenue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcust ceera.

Hemoncmpauuu.

[IpsAamMonuHEHHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrudeckui CBETOBO/I.

Xox mydeil B cOOMparoIieit JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIUH3E.

[TonyueHnue n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHuun neiictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKONA.
10. Mogaens ri1asa.

11. Paznoxxenue 6eoro cBera B CIIEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETa PA3HBIX IIBETOB.

© N OO R Db

Jlabopamopnsie pabomuol u onvimol.

1. HWccnenoBaHue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOIO Jyda OT YyIJIa
naJCHUs.
N3yuyeHue xapakTepucTuK n300paxeHus MpeMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUS CBETOBOIO Jiyya OT yria
naJeHusl Ha TPAHULE «BO3IYX—CTEKIIO».

4. llomydeHnue n300paxeHUl ¢ MOMOIIbIO COOUPAIOILEH JTUH3BI.

5. Omnpenenenune GOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI cOOMparomiei
JIMH3BI.
OnpITHl IO PA3IOKEHUIO OEJIOro CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUHU Yepe3
I[BETOBbIC (DUIIHTPHI.

Pa3znen 12. KBanToBble IBJI€eHUS.



OmnbiTel Pe3epdopaa u mimanerapnas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHeWyaTeie ClIEKTPHI.

PaguoaktuBHOCTh. Anbda-, 6eTa- U raMma-uznyuyeHusi. CTpoeHHue aTOMHOIO
anpa. HyxioHnas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespanenus. [lepron nmonypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsJ0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBs3M aTOMHBIX sAnep. CBA3p Maccel M 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounnku sueprun CosHna u 3BE31.

SnepHas sHepretuka. JleMCTBUSA pPagUOAaKTUBHBIX H3Iy4YEHUW HA JKUBBIE
OpPTaHHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3yYEHHUS U MTOTJIOICHMS.

CIeKTpbI pa3IMYHbIX ra30B.

CnekTtp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIONTUX U3ITYUEHUH.

Perucrpanus uzinydeHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHME DHEPIMM YaCTHLBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHue paaroakTUBHOIO (OHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENBHO--00001IAIOIIMI MOAYJIb IPEIHA3HAYEH JIJISl CUCTEMAaTHU3aluu
U 0000mieHHs  MPEeAMETHOTO  COAEpX aHUs M OIbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (DU3HMKH, a TaKXkKe i1 HOJATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHy 10 (u3uke [uid o0yvaroumxcs,
BBIOPABILIKX 3TOT y4E€OHBII NMpeaMeT.

[Ipy n3ydyeHUM JAHHOTO MOIYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBAETCS JOCTH)KEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0o0yueHus, (opMmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEIOBAHUS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJECHUE YMEHUSIMH OOBSICHATH (PU3NUYECKHE
SIBJICHUS, IPUMEHSS IOJYYEHHBIE 3HAaHMs, peIlaTh 3aJa4yd, B TOM YMCIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMANBHO ACSATEIBHOCTHBIN XapakTep JaHHOTO paszelia peanu3yercs
3a CY€T TOro, 4YTO OOYy4YaloIIMECs BBIMOMHSIIOT 3aJaHusA, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaThb M HAy4yHO OOBICHATH
¢uznyeckue sIBICHUS B OKPY KaIOLIECH PUPOie U MOBCETHEBHOM KU3HH;

o 0k 0N



WCIIOJIB30BaTh HAYYHBIC METOJIBI HCCICIOBAHUS (PU3HUCCKUX SBIICHUH, B TOM
Yyucie Al HPOBEPKU TUIIOTE3 U MOJTYyUYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI Hanbojee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX UICTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPTUHU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3NKuM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbrare u3ydenust Gpu3NKMA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuatomerocsi 0yayT cOpMUpPOBaHbI CIEAYIOLIUE JTUUYHOCTHBIE PE3YyJIbTaThl B

YacTH:

« 1) naTpMOTHYECKOTr0 BOCIIUTAHMSA:

* — IIPOSBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nYecKoil HayKH;

+ — IICHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

« 2) rpa:KIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

+ — TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKIE€HHUU OOIIECTBEHHO 3HAUYMMBIX
U OTUYECKUX MpoOJieM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUN (PU3UKH;

« — OCO3HaHHE BAXKHOCTU MOPAIBHO--3TUYECKUX NPHUHIUIIOB B JAESITEIBHOCTU
YUYEHOT0;

+  3) 3CTeTHYeCKOro BOCIIUTAHMS:

« — BOCIPHUATHE ICTETUUYECKUX KAYeCTB (PU3MUYECKON HAYKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI0 NMO3HAHMS:

« — OCO3HaHHE ULEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTMH, BAKHEMIIEN COCTaBISIOIICH
KYJbTYPBbI;

« — pa3BUTHE HAy4yHOH JIIO0O3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
NesTeNbHOCTH;

« 5) ¢opMupoBaHuUsA  KYJbTYpPbl 3A0POBbA U  3MOLUMOHAJIBHOIO
0J1aronmoJIyunsi:

+ — OCO3HaHME LIEHHOCTH Oe30macHoro ooOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU MPAaBWII 0OE€30IaCHOTO TOBENCHHS Ha



TPAHCIIOPTE, HAa JOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX;

+  — chOpMHUPOBAHHOCTh HaBbIKa peQIICKCHH, NPH3HAHKE CBOErO0 IpaBa Ha
OImMOKY M TaKOTO e MpaBa y APYroro 4ejaoBeKa;

« 6) TpyI0BOIr0 BOCIMTAHMS:

¢ — aKTUBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3alud, ToOpoja, Kpas) TEXHOJOTUYECKOH U
COIIMAJIbHOM HAIpaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE U (PU3MUECKUX
3HAHMU;

+ — HHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO TIPOo(deccHii, CBSI3aHHBIX ¢ (DU3UKOH;

+ 7) 3K0JI0rHY€eCKOro BOCIIUTAHUA:

+ — OpHUEHTAlMs Ha NpUMEHEHHE (PU3UYECKUX 3HAHMM Uil pEIIeHUsl 3a/ad B
o0JlacTH OKpY’Karolel Cpeapl, TUIAHUPOBAHUS IIOCTYIKOB W OIECHKH UX
BO3MOJKHBIX TTOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

+ — OCO3HaHHME TJI00AJLHOTO XapakTepa JKOJIOTHYECKHX MpoOjieM W IMyTed X
pelieHus;

- 8) apanTanmuM K HM3MEHSIOIIMMCS YCJIOBHSIM COIHAJIbHOM M MPUPOIHOM
cpeabl:

+ — TIOTPEOHOCTh BO B3aWMOJICHCTBMU TPH BBHITIOJHECHUU WCCIICIOBAHUN U
MPOCKTOB (HU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM

APYIux;

* — TIIOBBIIEHHWE YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIIbHOCTD;
« — noTpebHOCTH B (POPMUPOBAHNUN HOBBIX 3HAHUI, B TOM 4Kcie GOPMYyIUPOBATH

UJICH, TIOHATHS, THIIOTE3bI O PUINICCKUX OOBEKTAX U SBIICHUSX;
« — oco3HaHHe e(UIUTOB COOCTBEHHBIX 3HAHUIA M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

+ — IUIAaHUPOBAHHWE CBOETO PA3BHUTHS B MPUOOPETEHWH HOBBIX (PU3HUECKHUX
3HAHMMU;
+ — CTpEeMJICHUE aHAJIM3UPOBATh U BBIABIISTH B3aUMOCBSI3HU NPUPOIbI, OOIIIECTBA U

HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;
+ — OILICHKa CBOMX JCHWCTBUM C Y4YE€TOM BIIMSHHS Ha OKPYXKAIOILIYIO Cpeny,
BO3MO>KHBIX TJI00AJIbHBIX MOCJIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHuss mporpamMMmbl M0 (U3NKE Ha ypOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOydaroierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHbBIE TCHUCTBUS,



KOMMYHUKATHBHbIE  yHUBEpPCAJIbHbIE  Y4Y€OHbIE  JCHCTBUS,  pEryJsATUBHbBIC
yHHUBEpCaIbHbIC yUeOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jijornueckue A1eiicTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MpPHU3HAKH OOBEKTOB
(ssBIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PU3NYECKUM SBIICHHSIM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBS3U TNPU HU3YyUYEHUU (DUIUIECKUX
SIBJICHUN U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh TUIIOTE3Bl O B3aWMOCBS3IX
(U3UYECKUX BEJIMYUH;

CaMOCTOSITENIFHO BBIOWpaTh CHOCOO pemieHus ydeOHOW Qu3ndecKon
3aaui (CpaBHEHHE HECKOJIbKMX BapUaHTOB peIlIeHUusi, BbIOOp Haubosee
MOAXO/SIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/IbLCKUE IeHCTBUS:

WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIILCKUN HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
bu3nYecKuil IKCIIEPUMEHT, HEOOJBINOe HCcCaeAOBaHNE (U3HUECKOTO
SIBIICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA,;

CaMOCTOATENTHHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJABI TIO PE3YJIbTaTaM
POBEEHHOTO HAOIIIOICHUS, OIIBITA, UCCIICIOBAHNS;

MPOTHO3WPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUIUICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATh Pa3jIMyYHble METOAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU IOUCKE U
orOope MHPOPMALMM WIH JAHHBIX C Y4ETOM MPEIIOKEHHON yuyeOHOM
(dbuznyeckoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUIOB U (POPM MpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMYy IHpEICTaBICHUS
uHpopMalMu W WUIIOCTPUPOBATH pEIIaeMble 3aJayd  HECJIOKHBIMU
CcXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIE YHUBepPcaIbHbIe YueOHble 1elCTBUA:



B XOJie OOCYXKJEeHUsI y4EOHOro marepuana, pe3yJbTaToB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha pEIICHHUE 33aJaud U MOJJepKaHue
Oaro»keaaTeIbHOCTH OOIICHUS;

COTOCTABJISATh CBOU CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, OOHapYKHUBATh PA3INIUE M CXOACTBO IMO3HIIHI;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJICTABISATh PE3YIbTaThl BBIMIOJHEHHOTO (PU3UYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  WCHOJIb30BaTh  MPEUMYyLIECTBA  KOMaHAHOM U
WHIUBUIYyAIbHOW palbOThl TpHU PEIICHUH KOHKPETHOW (u3mdeckomn
POOJIEMBI;

NPUHUMATh 1I€JIM COBMECTHOM AESTENbHOCTU, OPraHU30BbIBAThH JIEUCTBUS
no e€ JOCTHXKEHHUIO: pacHpeaesisiTh pPoJid, O0OCYXKJaTh MPOLECcChl U
pPE3yNbTaThl COBMECTHOM pabO0ThI, 000011IaTh MHCHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOT'O PE3yJIbTara Io
CBOEMY HAIpPABICHUIO U KOOPAUHHUPYS CBOU JCUCTBUS C JAPYTHUMH
YJIeHaMU KOMaH/Ibl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIISITh IIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA perieHus: GU3NYeCKuX 3HaAHUM;

OPUEHTHUPOBATBCS B  PA3JIMYHBIX [OAXOJAX [MPUHATUSA  PEIICHHM
(MHIUMBUYaJdbHOE, NPUHATUE PEIICHUS B IpyIIe, NPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOATEILHO COCTABIIAThH AJITOPUTM pellieHUs GU3NUECKO 3a1auu UK
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEW, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;
JieJ1aTh BbIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEIJICKT.

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMu U MPEJIaraTh miaH €€ N3MEHEHHS;
OOBSCHATh TPUYMHBI  JOCTIDKCHUS  (HETOCTHXKEHUS) PE3yIbTaTOB
NeSTeILHOCTH, JaBaTh OIICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJI BBIITOJIHEHUS
(U3UYECKOTO  HCCIIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENNHCTB, W3MEHHUBIIUXCS CHUTYyalMii, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIIUX TPYIAHOCTEN;



OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBHUSM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WU AUCKYCCHUU
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
IPU3HABaTh CBOE MPaBO Ha OMMOKY NpU peuieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEJMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 7 kjacce npeMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

UCIOJIb30BaTh  MOHATHS:  (PU3WYECKHE W  XUMHYECKHE  SIBJICHMS,
HAOMI0IeHNE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIBI (PHU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna, aedopmanus  (ympyras,  IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiAeHUs (qudQy3us, TEIIOBOE IBUKEHHE YAacCTHIl BEIECTBa,
PaBHOMEPHOE  JBUKECHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpaIllCHUsI, I€pefada JAaBICHUS TBEPABIMU TENAMH, XUIAKOCTSIMU U
razamy, arMocepHoe JaBi€HHME, IUIaBaHWE Tell, MpPEeBpalleHus
MEXaHUYECKON PHEPruH) M0 ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUUA B
OKpY’>XKalollleM MHUpe, B TOM 4ucie (U3UUECKHUe SIBICHUS B MPUPOJIE:
IIPUMEPBI IBHKEHUS C PA3JIMYHBIMU CKOPOCTAMM B JKMBOM U HEXUBOU
MpUPOJIE, NEUCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EpHOro IaBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, pbluaru B
TEeJe YelOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]layy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUUECKUX SIBICHMUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3Ys
bu3nyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
IIyTh, CKOPOCTh, CPEAHSASA CKOPOCTh, CHUJIA YIIPYTOCTH, CHJIA TSYKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHUYecKas paboTa, MOIHOCTb, IJIEUYO CHIIBI,
MOMEHT CHJIbI, KOI()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTEHIMAIbHAS SHEPTusi), MpHU OMHCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HUCIHOJIb3yEMBIX  BEJIHMYMH, HX
00O3HAYEHUA U €IUHUIBl (U3NYECKUX BEIHYMH, HAXOIUTh (POPMYJIBI,



CBSI3BIBAIONTNE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTHMH BEIMYHMHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U IIPOLIECCHI,
WCIIOJIB3YS MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBecHUs prryara (0Joka),
«30JI0TOE€ TMPaBWJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
OHEPrud, TMPU ITOM JaBaTh CJIOBECHYIO (OpPMYIHUpPOBKY 3aKOHa U
3aMUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SBICHMS, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh MPUYUHHO--CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JCHCTBUSA, HCMONB3YS 3aKOHBI U
(GopMybl, CBs3bIBAIOLIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBHSI 33/1a4M 3alHCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3HUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIe, HEOOXOUMBIE JIsl PEIICHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEUIUTh HIPU OMOLIU
(bU3HYEeCKUX METOJIOB, B ONTMCAHUU UCCIICOBAHMS BBIICISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmnoresy),  pasidyaTh M MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOJAE OMNbITa, JeiaTh
BBIBOJIBI 10 €r0 Pe3yJIbTaTaM;

MPOBOJIUTh OMBITHI MO HAOMIOACHHIO (U3MYECKUX SBICHUNM  WIU
bu3nUecKux CBOWCTB TeN: dbopmyIupoBaTh IpOBEPSiIEMbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyI0BaHUS,
3aMUCHIBATH X0/ OMbITa U (HOPMYITUPOBATH BBHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUIBI W TEMIEpPaTyphl C MCIOJb30BAHUEM aHAJIOTOBBIX H
nU(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOIIOTHOMN MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEJIMUUHBI OT
JpPYrol € HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IIyTH
PAaBHOMEpPHO JABWXKYIIETOCS Tela OT BPEMEHHM [BHXKCHHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BRITAIKUBAIONICH CHUIIBI OT 00BEMA
MOTPYXEHHON YacTH TeJa U OT IIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT IMIyOHHbI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHusl TeJ, YCJIOBUW paBHOBecHs pblyara U OJOKOB), y4acTBOBaTh B



TUIAHUPOBAHUHM  Y4E€OHOTO WCCIIEIOBAaHUS, COOUpAaTh YCTAaHOBKY |
BBITIOJHATh W3MEPEHUS, CIeIys IMPEIIOKESHHOMY IUIaHy, (UKCHPOBAThH
pe3yNIbTaThl TMONTYYCHHONW 3aBUCHMOCTH (DM3MUYECKUX BEJIMYUH B BHUJC
MIPEIIOKCHHBIX TaOMWIT U TPaHUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTaM
UCCIICJIOBAHMS,

IPOBOJNTHh KOCBEHHBIC HW3MEpPCHHS (H3UYECKMX BEIMYUH (IJIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPAOrO Teja, CUIa TPCHHS CKOJIBKCHHUS,
JaBICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWJIa, JEHCTByMOIas  Ha
MOTPYKEHHOE B JKHUIKOCTH TENIO, KOA(DQPHUIIMEHT IOJIE3HOTO NCUCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys TPENJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHCHHH HW3MEPEHU cOOHMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIISTH 3HAYCHNE NICKOMOMW BEJIMYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKK O€30TacCHOCTH MpHU paboTe C J1abopaTOPHBIM
0o00opy10BaHUEM;

YKa3bIBaTh MPUHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOMIUECS COCYHbl, OapomeTp,
pBIYar, OBMKHBINA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepU30BaTh MPHUHIMIBI  JCHCTBUSA HM3YyYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OMUCaHUA (B TOM 4YHCIE:
MOJIIUITHAKY, yCTPOHWCTBO BOJONPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPITHEBOM HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECCKUX SBJICHUH W HEOOXOMUMBIC (PU3MUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOIUTH  NPUMEPbl  (HAXOAUTh HMHMOPMALMIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJb30BaHUsl (DU3MYECKHX 3HAHWW B IOBCEAHCBHOU
KU3HU 711 oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YyCTPOMCTBAMHU, COXPAHECHUS 3JI0POBbSI U COOJIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KaloIel cpejie;

OCYIIECTBJIATL OTOOpP HWCTOYHMKOB wuH(popMmanmu B HWHTepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOITHXCSI
3HaHUA ® TYTEM CpPaBHEHHUs pa3UYHBIX HCTOYHUKOB BBIJCIATH
uH(OpPMAITUIO, KOTOpas SIBISETCS TMPOTHBOPEUYNBON WM MOXKET OBITh
HEI0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BBITIOJHEHUH YYCOHBIX 3aJIaHUH HAy9IHO--TTONYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COACpIKAHWs, CIPAaBOYHBIC MaTepHAIbI,
pecypchbl ceTu MHTEepHET, BIajeTh MpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC W YCTHBIC COOOIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINU (HU3UIECKOTO COACPKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHHsS O pe3yJsibTaTax IMPOEKTOB
WIH Y4eOHBIX HWCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIIOJIb30BaTh



W3YYCHHBI TOHATUWHBIN amnmapaT Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenesiarh
00s3aHHOCTH B TPyHIE B COOTBETCTBMM C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JECHUCTBHUM, aJEKBAaTHO OLICHUBAaTh
COOCTBEHHBI  BKJIaJ B  JI€ATEIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K konity oOyuenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUMN:

UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(dHbBIe Tena, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE TMOJIe, MPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
pa3iuyath SBJICHUS (TEIUIOBOE PACUIMPEHUE M CKATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAWJUIAPHBIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Teruionepeaaya (TEmI0MpPOBOTHOCTb, KOHBEKIIUS, U3IIy4YEHUE),
ANIEKTpU3als T, B3aUMOJICUCTBUE 3apAJIOB, JEHUCTBUS SJIEKTPUUYECKOIO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs UHAYKITHUS)
M0 OINHCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBICHUC;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBICHUUA B
OKpY’XKalolleM MHpe, B TOM uHcle (HU3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIpHBIE SBIEHUS B MPHUPOJE,
KpUCTallIbl B TMpupoae, usinydyenue CoaHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHM3MOB, MArHUTHOE
nosie 3emMii, Jpeiid MOoJ0COB, POJIb MarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (U3UUYECKHUX
SIBIICHUI;

ONKCHIBATh M3YyUYCHHBIE CBOMCTBA TEN M (PU3MUYECKHE SIBJICHUS, UCTIONb3YS
bu3nyeckue BEIMYHMHBI (TEMIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, VYJElbHAs TEIUIoTa
TUTABJICHUS, yJeTbHAs TEIUIOTa NapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(M(UIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM
MalllMHbl, OTHOCUTEIbHASl BIIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKHUI 3apsi,
CWJIa TOKa, JJEKTPUYECKOE HAINpsIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,



YACIbHOE  CONPOTUBIEHWE  BeEIIeCTBa, pabdora W  MOIIHOCTh
NIEKTPUYECKOr0  TOKA), NPH ONHMCAHUM IPaBUIBHO  TPAKTOBATh
(bu3HYEeCKU CMBICT UCHOJIb3YeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
(GU3MYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYIMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETUUECKON TEeopuun
CTPOEHHs BEIlleCTBa, MPUHLMUI CYNEPHO3ULUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma 1Sl yyacTKa IeNu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMsT DSHEPruM, NP ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalui MPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTEPA: BBISBISATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYEeCKUX
1aroB ¢ omnopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2—-3 JCHCTBUSA, HCMONB3YyS 3aKOHBI U
(GopMybl, CBs3bIBAIOLIME (PU3NYECKHE BEIMYHMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/layd 3aIllMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BBIOMpaTh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoAuMble JUIsl €€ peuieHus, NPOBOJUTH PACUETHI M CpPAaBHUBATh
MOJIyYEeHHOE 3HaYC€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEUIUTh MpPU MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl ONUCAHHE HWCCIIEIOBAaHUS, BBIICIATH
MIPOBEPSEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€71aTh BEIBObL;

IPOBOJUTH OMNBITBI IO HAOJNIOACHHIO (PU3MYECKUX SABJICHUM WU
¢u3nyecKux CBOWCTB Tl (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3JlyXa OT ero o0bEMa, TeMIEPATyphl, CKOPOCTU IMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT LBETa H3Iydyaromiedl (MOTJIONIaroIei)
MOBEPXHOCTH, CKOPOCTh MUCHAPEHHUs] BOJABI OT TEMIIEPATyphl KUJIKOCTU U
IIOWAAM €€ TOBEPXHOCTH, OJJIEKTpHU3aUus TeJl U B3aUMOJCHCTBUE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEHWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX [IOJE€H ITOCTOSIHHBIX MAarHUTOB, JI€UCTBUSA
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpOBEpsieMble MPEANIONIOKEHHS], COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMMUCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOIBI;



BBIMIOJIHATHh ~ NPSIMBIE  W3MEPEHUST  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIAJKHOCTM BO3[yXa, CHJIBI TOKA, HANPSOKEHHUS C WCIOJIb30BAHUEM
aHAJIOTOBBIX NPHOOPOB M JNATYMKOB (DU3UUYECKUX BEJIMYMH, CPaBHUBATH
pe3yJbTaThl U3BMEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
Jpyrol C UCIOJb30BaHUEM TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONIPOTUBIICHUSI NPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJA IOINEPEYHOIO
CEUYEHHUS U YACIBHOI'O COIPOTUBIIEHUS BEILECTBA ITPOBOJIHUKA, CUJIbI TOKA,
UIYyUIEr0o 4Yepe3 MPOBOJHUK, OT HANpsDKEHHST Ha MOPOBOJHUKE,
WCCIIEIOBAHUE TMOCJIENOBATEIBHOTO W  NAapajUIeIbHOTO COEAUHECHUU
MIPOBOJIHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeNys NPEIIOKeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHUAE TaOIUI] U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,

MPOBOAUTh KOCBEHHbIE U3MEpEeHUs (PU3MUEeCKUX BeIW4YuH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE TMPOBOJHHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEpPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUU, U
BBIYUCIISITh 3HAYCHUE BEJIMUHHBI;

co0JIt01aTh MpaBUJia TEXHUKK 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
o0opyTOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA HW3YUYEHHBIX MPUOOPOB WU
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUYMK DIJIEKTPUUECKOM HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), ITEKTPUIECCKUE
MIPEAOXPAHUTEIHN, SJIEKTPOMATHUT, 3JIEKTPOJBUTATENIb NOCTOSIHHOTO TOKA),
UCIIOJB3Ys 3HaHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
(du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIBHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIISITh CXEMbl SJIEKTPUUYECKUX
LENEN C MOCIEIOBATENbHBIM U MapaJuIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAUCHHS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
OPUBOAMTH  MpPUMEPHl  (HAXOAUTh  HH(OpPMALMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUSI (PU3MUECKUX 3HAHWUUA B IOBCEIHEBHOMU
KU3HU 11 obecriedeHus: 0€30MacHOCTH MPH OOpaIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS 370POBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH CPEJIE;



OCYIICCTBJISATh TIOMCK HMH(POpPMAIMK  (PU3NICCKOTO  COJCPKAHHUSI B
WHuTepHeTe, Ha OCHOBE WMEIONUXCS 3HAHUH H TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIEIATH  HMH(OpMAIUIO, KOTOpas
SIBIIICTCS TIPOTUBOPEUYMBON WIIH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BBITIOJHEHUH YUYCOHBIX 3aJIaHUH HAyYHO--ITOMYJISIPHYIO
JUTEepaTypy  (PU3UYECKOro  COACpIKAHMsI, CIPABOYHBIC MaTepHAIbI,
pecypcbl ceTu MIHTepHET, BIIaeTh MpUEMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus MHPOPMALIUU U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC NMHCHMEHHBIC W KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHMOPMAIIMI0O €3 HECKOJBKUX HWCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM YHCJIC IyOJUYHO TIPEICTABIATH PE3yJIbTaThI
MIPOSKTHOM WJIM MCCIICIOBATEIBCKON JESITEILHOCTH, MPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYCHHBIH TOHATHWHBIA ammapar Kypca (U3UKH,
COIPOBOX/IATh BBICTYIUICHHE ITPE3CHTAIINCH;

IPH BBITIOJIHEHUH YYCOHBIX IPOCKTOB W HCCIICIOBAHHHA (PHU3UICCKHUX
IPOIECCOB paclpeesiATh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMHU 3aJ1a4aMH, CJICJUTh 33 BBIMOJIHEHUEM IUIaHA JACUCTBUMN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHMBATh COOCTBCHHBIH BKJIaa B
JESATEIIbHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(DIUKTHIL.

K xoniy oOyuenus B 9 kjiacce npeMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHUS, Iehopmarius
(ympyrasi, mnjacTthyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS U TOTJIONICHUS, ab(a-, 6eTa- 1 raMMa-u3Iy4eHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuuath SBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBIDKEHUE, KOoJieOaTeIbHOE NBIKCHHE (3aTyXaroliue U
BBIHY’KJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE IBUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWHOE paclpoCTPaHEHUE, OTPAKEHHE M MpPeIOMIICHUE
CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTP U CJOXKEHUE CIHEKTPAIbHBIX I[BETOB, JIUCIIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa



W3ITYYCHHsI) TI0 OMMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJICHUUA B
OKpyXKaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBJICHHS B TPHPOJE:
MIPWINBBI M OTJIUBEI, ABMKEHUE IaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOEC
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTpSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 5XO0, IIBETa TeT,
ONTUYECKHE SIBICHUS B MPHUPOJE, OUOJOTMYECKOe NEeWCTBHE BUAMMOTO,
yabTParOJIECTOBOTO U PEHTTC€HOBCKOTO M3JIYyYEHUH, €CTECTBEHHBIM
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PATUOAKTHBHOE H3ITyUCHUE
NPUPOIAHBIX MHHEPAJIOB, JEHCTBUE pPAJIUOAKTUBHBIX W3JIyUYeHUH Ha
OpraHu3M 4YeJOBeKa), MpHU ATOM MEPEBOAMUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCNIATH CYIISCTBEHHBIC CBOMCTBA (TIpHW3HAKH) (PH3NYCCKUX
SIBIICHUM;

OTHMCHIBATh M3yUYCHHBIE CBOMCTBA TE M (PU3HUCCKUE SIBJICHUS, UCTIOIB3YSI
dbu3ndeckue BENWYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTb Teja TpH
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, TNEepeMellleHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHS, CHJa YMNPYTOCTH, CHJIA TSKECTH, YCKOPCHHE
CBOOOTHOTO TAJEHWs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHWU4ecKass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIIMATbHAS DHEPTUS CXKATON
NPY>KWHBI, KUHETUYECKas SHEprus, IoJiHAsg MEXaHW4YecKash SHeprus,
MEPUOJT M YacTOTa KOJIeOAaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeNb MPEIOMIICHHS CPE/Ibl), IPU OMHCAaHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOIb3YEMbIX BEITUYHH,
0003HaueHUss W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C APYTMMH BEIMYMHAMM,
CTPOUTH TpahrKN N3YUCHHBIX 3aBUCUMOCTEH (PHU3NUECKUX BEIUYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHIMI CYNEpPHO3UIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOoHBl HBIOTOHA, 3aKOH COXpaHEHWS HMITYJIbCca, 3aKOHBI OTPAKCHUS M
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MacCOBOTO YHCEI
NP SIICPHBIX PEaKIUsX, MPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCHIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CIIC/ICTBCHHBIE  CBSI3U, CTPOUTh OOBsACHeHHWE w3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPO Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemiath pacy€THble 3ajaud (OmuparolmMecss Ha cucremy wu3  2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONTNE (HU3UIECKUE
BEJIMUMHBI: HA OCHOBE aHaIM3a YCIIOBUS 3aJaud 3alHChIBaTh KPaTKOE
YCJIOBHE, BBISBIISATH HEIOCTAIOIINE WM W30BITOYHBIC NAaHHBIE, BBIOUPATh
3aKOHBI U (HOPMYJIBI, HCOOXOAUMBIC ISl PEIICHUS, TPOBOIUTh PACUYEThl U
OIICHWBATh PEATMCTHYHOCTh IIOJYYEHHOTO 3HAYCHUS  (U3HUECCKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PpEUIUTh TP MTOMOIIH
(GU3NYECKUX METOOB, HCIIOJIB3Ys OMHCAHUE WCCIICIOBAHUS, BBIACIATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OICHUBATh TPABWIBHOCTh TOPSIKA
MPOBENICHUS]  UCCIIENOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOCHHHN U ONIBITOB;

NPOBOAMWTH OMBITBI TIO0 HAOMIOJACHWIO (PU3UYECKUX SBICHUA WM
bu3nYecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTHh Tepuoja KOJeOaHWW MPYKUHHOTO
MasTHUKA OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIBI MAJTBIX KOJIEOaHWH, PSIMOIMHEWHOE PACIIPOCTPAHCHHUE CBETA,
pa3iokeHne OEJoro CBETa B CIEKTP, M3YyUEHHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsl MpeaMera B coOMparomieit
JWH3e, HAOJIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpyIOoBaHUs, OINHCHIBATH XOJ  OMNbBITAa W  €ro  pe3yJbTarThl,
bopMyIHpPOBATH BHIBOBI,

MPOBOJIUTH TPU HEOOXOJAMMOCTH CEPUIO MPSMBIX W3MEPCHUM, OMPEICIIsis
CpelHee 3HA4YeHHE U3MepsIeMoil BeIMYMHBl ((DOKYCHOE pacCTOSHHE
coOuparoieii JTuH3bl), OOOCHOBBIBATH BBHIOOp cmocoba HU3MEpPEHHUs
(M3MepUTEIILHOTO PHOOpa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYHUH C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadaJbHOM CKOpPOCTH, Mepuoja
KOJIeOAaHUI MaTeMaTHYeCKOr0o MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yrila OTpaKEHHUs CBETa OT yIJIa MaJeHUS W YIJIa MPEJIOMIICHUS OT yTia
najicHus): IUIAaHAPOBATh HCCIEJOBAaHUE, CaMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYECHHOW 3aBUCHMOCTH
bu3NYecKuX BEIUYMH B BUAEC TaONMIl U TpapuUKOB, JeTaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIe0BaHNUS;

MPOBOJIUTH KOCBEHHBIC HW3MEPCHHUS (U3MYECCKUX BEIMYUH (CPEIHSISA
CKOPOCTh ¥ YCKOPEHHE Tella TPU PABHOYCKOPCHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, >XECTKOCTh MPYKUHBI, KOIDPUITUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoa  KojeOaHWH MaTeMaTH4ecKoro W TPY)KHHHOTO MAasTHUKOB,



ONTHYECKAas CWIa COOMpAIONICH JIMH3BI, PAJAMOAKTHBHBIN  (OH):
MUIAHUPOBATh HM3MEPEHUs, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHOW HHCTPYKIUH, BBIYUCIATH
3HAaYCHHE BEIIMYMHBI U aHATH3UPOBATH MOyYCHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKU W3YUYEHHBIX (QU3NYECKUX MOJICIICH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aTroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIMIOMETp, MATYUKH TOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, KaMepa BuiabcoHa), HUCHOJB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKMX SBICHHA W HEOOXOIUMBbIE  (U3HUYECKUE
3aKOHOMEPHOCTH;

HCITIOJI30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB
IpU PEUIEHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOCHUS N300paKEHHH B MJIOCKOM 3epKajie U COOUpAroIIe JTMH3E;
NPUBOANTh  TNpUMEpPhl  (HAXOAWTh  WHPOpPMAIMIO O  TIPHUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHS B OKPYIKaIOIIEeH cpejie;

OCYIIECTBIATh TOHUCK HMHPOpMAIMH  (PUINIECKOTO COICpKAHUSI B
HuTepuere, caMOCTOATENBHO (HOPMYIHUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh
INYTU ONpPEJENICHUsI JOCTOBEPHOCTH MOIYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIONIb30BAaTh MPH BHITIOJHEHUH yUYeOHBIX 3a/laHUi Hay9IHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOrOo  COAEpKAaHHs, CIPAaBOYHBIE MaTEpHAIIbI,
pecypcbl ceTd VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3zoBaHusi HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMU W3 HECKOJbKUX HCTOYHHKOB (DU3HUECKOTO COACpIKAHUS,
myOJIMYHO MPECTABIATh Pe3yiIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEeSATEeIbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIb30BaTh  M3yUYEHHBIN
MOHATUUHBIN amnmapar u3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATH



BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEN ayauTOpUU
CBEPCTHHUKOB.
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O6111eCTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/31aT€NbCTBO «DK3aMEH»

» ®usuka, 8 knacce/ Ileppimkun A.B., O01iecTBO ¢ OrpaHUYEHHOM
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OTBETCTBEHHOCTHIO «JPODA»; AkinonepHoe odiiectBo «M3aaTenbcTBO
«IIpocseenue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O6mmecTBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO

«HSI[&TCHBCTBO «HpOCBGH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Jlykamuk B.1. COopHuk BompocoB u 3a1a4 no ¢usuke. 7-9 k1. — M.:

®duzuka. 7,8,9 knacc. [Toypounsie pazpadotku k YMK A.B. ITepreimkuna. ®I'OC
[Insixk Hatanus CepreeBHa

dusuka. 9 kinacc. Merogudeckoe rnocooue k yueonuky A.B. Ilepoimkuna (k
HOBOMY yueOHHKY). DI'OC

I'pomiieBa Onbra MinbuHuuHa

Meroauka oOyuenus pusnke. 9 kiace

Pasymosckuit, Hunos, Opros

®duzuka. 9 knacc. Jlugakruueckue matepuaisl k yueOHuky A. B. Ilepsimikuna, E.
M. I'yrauk. Beprukans. PI'OC

Mapon, Mapon

®dwusuka. 7,8 kiacc. Meronuueckoe nmocodue k yueounky A.B. IlepoimkurHa.
dIrocC

I'pomueBa Onbra Mnbuanuna



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

O6pa3zoBaTenpHast OHJIAWH-TIIAThopMa

https://uchi.ru/

Enunoe coneprkanue o6miero oopazoBaHust
https://edsoo.ru/

Poccuiickast anekTpoHHas 1MIKoIa

https://resh.edu.ru/

bubnuoreka nudpoBoro 0opazoBaTeILHOIO KOHTEHTA

https://urok.apkpro.ru/
Myseun Poccun
http://www.museum.ru/
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