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TlosicHuTEIBLHAS 3aIHMCKA

[Tporpamma o ¢pusuke Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUsS COCTABJICHA HA OCHOBE
MOJIO)KEHUH u  TpeOoBaHMII K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON TIporpammbl, nipeactaBieHHbXx B DI'OC OO0, a Takxke ¢ yuérom denepaibHON
paboueii mporpaMMbl Bocriutanusi U KoHilenuy npenoaaBanus yaeOHoro npeamera «Dusukay.

Coneprxanue mporpaMMsbl 10 (GHU3UKE HANPABICHO HA (hOPMUPOBAHHE €CTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYYaroOIIMXCS U OpraHu3aluio W3ydeHus (U3UKH Ha JEATeIbHOCTHOM ocHOBe. B
nporpaMMe MO (DU3MKE YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOTO TMpeAMeTa B peaju3aluu
tpeboBanuii ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yjbTaTaM
00y4YeHHs, a TAaKXKE MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUCOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMma mo ¢u3MKe ycTaHABIMBAeT paclpesesieHne Yy4eOHOro marepuana Mo rojam
o0yuenust (o Kiaccam), TMpeajaraeT NPUMEPHYIO TOCIEIOBATEILHOCTh HW3YUYEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHsI MPEAMETHOIO COJEPKAaHUS U yu€Te BO3PACTHBIX OCOOECHHOCTEH
00y4aromuxcs.

[Iporpamma 1o ¢usuke pazpadoTaHa C HeNIbI0 OKa3aHUsI METOANYECKON TTOMOIIN YUUTETIO B
cO37aHUU paboyel MPOrpaMMBI 110 Y4EOHOMY IIPEIMETY.

®dusnka SBIAETCS CUCTEMOOOPA3yIOUIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB,
MOCKONBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XHMHUEH,
Ouosorueii, acTpoHOMUeH W Qu3udeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEJOCTaBIIsIeT HaubOoyiee sCHBIE O0paslbl NPUMEHEHUS HAaydYHOTO METOoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 THaBHBIX 3a1a4 (PU3MUECKOro O0pa3oBaHUS B CTPYKType 00IIero odpazoBaHus
COCTOMT B (OPMHpPOBAHMM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTM M HMHTepeca K Hayke Yy
oOyyJaronuxcs.

WN3yyenne @usukn Ha 0a30BOM ypOBHE MPENOJaraeT OBJIAJEHUE CIECAYIOIHUMU
KOMIIETEHTHOCTSAMH, XapaKTEPUIYIOIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTb:

L4 HAy4YHO OOBICHATH SABJICHUS,
L4 OLICHUBATHb U TIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
L4 HHTCPHNPECTUPOBATL HJAHHBIC W HCIHOJb30BATH HAYYHBIC [OOKA3aTCIIbLCTBA  JIA

MOJTy4€HUs BHIBOJIOB.

Ilenn wm3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenoxaBanust yuyebHoro mnpenmera «®dusnka» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoit  ®eneparnuu, peaqu3yIOMKAX OCHOBHBIE 0O0Ie00pa3oBaTelIbHbIE TPOTPAMMBI,
yTBepkI€HHOW pemenneM Komtermm MuHuncrepcTBa mnpocsemenuss Poccuiickorn ®enepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean nzyvyenus PpU3NKu:

. npuoOpeTeHne HHTEepeca M CTpeMIIeHUsT OOydYaloIMXCsi K HAydYHOMY H3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TMPEJCTaBICHUH O HAyYHOM METOA€ TMO3HaHUA U (QOpMHUpPOBaAHHE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBJICHUSM;

. dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS Kak pe3ysibTaTa M3y4YEeHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

. dbopMupoBaHUE IPEICTABICHUN O posid (UHUKH JUIsl pA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



. pa3BUTHE TMPEJCTaBICHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHambHOM
NESTEIbHOCTH, CBSA3aHHOM ¢ (U3HMKOM, TMOArOTOBKAa K JajbHeiieMy OOYy4YeHHIO B 3TOM
HarpaBJICHUH.

JIoCTIKEHHE JTHX MeJed nporpaMMbl 1Mo (HU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:

J npuoOpeTeHnue 3HAHUI O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

J NpUOOpeTeHUE YMEHUH ONUCHIBATH U OOBACHATH (PU3UYECKHE SBJICHUS C
MCIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUI;

J OCBOEHHE METOJIOB DELIEHUsl MPOCTEHIIMX pacu€THBIX 3aJady C HCIOJIb30BAHHEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

J pa3sBUTHE YyMEHHMH HAOIIOAAaTh NPUPOAHBIC SBICHUS M BBIIOJHATH  OIBITHI,
nabopatopHbie pabOThl U KCIEPUMEHTAIbHBIC UCCIEIOBAHUS C UCIIOJIB30BAHUEM U3MEPUTENbHBIX
puOOpoB;

. OCBOCHHE TIPUEMOB PAOOTHI ¢ MHPOpPMAIUEH (PUINUYSCKOTO COACPKAHUS, BKIFOUAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (H3UKH, aHAIN3 W KPUTHUYECKOE OIICHWBAaHUE
uH(popMaLuu;

o 3HAaKOMCTBO €O cdepamMu TPO(HEeCcCHOHATBFHON JEeSTENbHOCTH, CBS3aHHBIMU C
(bu3HUKON, 1 COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTIXKCHUAX (PU3NYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YPOBEHb) Ha YpOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezlen0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[IpennaraemMslii B mporpamMme mo Qu3uKe mnepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEH/1aTeNIbHBINA XapaKkTep, YUUTellb JAejaeT BbIOOp MpoBeaeHHs J1a00paTOPHBIX pabOT U ONBITOB
C y4€TOM MHAMBHUIYAJIbHBIX OCOOEHHOCTEH 00yyaromMXCsl, CIMCKa YKCIEPUMEHTAIbHBIX 3aJaHUH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa 1o (hr3HKe.

Coaepixanue o0yueHust

7 kiaacce

Pasnen 1. ®@usuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MUpA.

®usnka — Hayka o npupoze. SBieHus npupoasl. Ousznyeckue SABICHUSA: MEXAHUYECKHE,
TETUIOBBIE, DIIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIE.

dusnueckue BeNWYMHBL. M3MmepeHue Qu3nueckux BenuUMH. Du3MUecKue MNpUuOOpHI.
[TorpemHocts n3MepeHuit. MexxiyHapoaHas cucTeMa €JMHHIL.

Kak ¢wusmka u apyrue ecTecTBEeHHbIE HAyKH HM3y4aroT NpHUpoay. EcTecTBeHHOHAy4YHBIH
METOJI TIO3HAHWS: HAONIOJIEHHE, TIOCTAHOBKAa HAyYHOTO BOINPOCA, BBIIBMKCHHUE THUIIOTES,
HKCIIEPUMEHT I10 TPOBEPKE TMIIOTE3, 00bICHEHHE Ha0MoaeMoro sBieHus. Onucanue pu3nyeckux
SIBJICHU C TIOMOUIBIO MOJIETIEH.

Hemoncmpayuu.

1. Mexannueckue, TEII0BbIE, 3JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusnyueckue npubOpsI U MpoLEeaAypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U IU(POBHIM
npubopoM.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenne HeHbl JeIeHUs HIKaIbl HK3MEPUTEIHLHOTO MpHoOopa.

2 W3mepenne pacCcTOsTHUN.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4 Onpenenenne pasMepoB MaJbIX TEIl.



5. N3mepenne TeMmriepaTypbl MPU TMOMOIIM JKAJIKOCTHOTO TEpMOMETpa W JaTyvKa
TEMIIEPATYPHI.

6. [IpoBenenue uccienoBaHus MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA IIApUKAa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM O0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BellleCTBA.

CTpO@HI/Ie BeICCTBA. aTOMbl H MOJIeKy.HBI, ux pa3MepH. OHLITBI, JOKA3bIBAKOIIINEC
JIMCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenue yactuil BemiecTBa. CBS3b CKOPOCTH JBM)KCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe nBmwkenue, auddys3us. BzaumomeicTBME dacTHIl BEIIECTBA: NPHUTSDKCHHE H
OTTAJIKUBAHHUC.

ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOEHHUE Ta30B, IKUJAKOCTEH U TBEPIBIX
(KpuCTaIITMYECKUX) Tel. B3amMOCBS3p MEXIy CBOMCTBAMHM BEIISCTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. Habumonenne 6poyHOBCKOTO IBUYKEHUS.

2. Habmonenue nuddysun.

3. Habmtoienue siBneHui, 0ObSICHIIOMUXCS TPUTHKEHUEM HIIM OTTAIKUBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Orenka auamMerpa atoma METOAO0M PsiIOB (C UcToyib3oBaHueM (hoTorpaduii).

2. OnbITHI 1O HAOTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OMnBITH IO OOHAPYKCHUIO TCHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKCHUS.

Paznen 3. /IBu:keHue U B3aUMoO/IeiicTBHE TeJl.

Mexannueckoe nBrkeHue. PaBHoMepHOe U HepaBHOMEpPHOE BHKeHue. CkopocTs. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTH U BpeMeHU JABUKECHUSI.

SIBnenne wHepuuu. 3aKOoH HHepUUH. B3aumoneicTBue Ten Kak NpUYMHA W3MEHEHMUS
CKOPOCTH JBIKEHHUs Teln. Macca kak Mepa MHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XxapakrtepucTuka B3aumojeicTBus Ten. Cuna ynopyrocth U 3akoH ['yka.
W3mepeHue cuilbl ¢ MOMOIIBIO JUHAMOMETpA. SIBiIeHHEe TAroTeHUs U cuia TskecTd. Cuna TshKecTH
Ha Jpyrux 1uianerax. Bec Tena. HeBecomocts. CnokeHue cuii, HallpaBJIEHHBIX MO OJHOM MPSIMOM.
PaBHonelictByromas cui. Cuna TpeHus. TpeHne CKOJIbXKEHUs1 U TpeHUe Nokos. TpeHue B mpupoje
Y TEXHHKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKkoro JBUKEHHs Teja.

H3mepenne ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habmronenue siBJIeHMS] HHEPITUH.

Habmoienue n3MeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEII.
CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEN.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOA.
JIaﬁopamoprle padomul u onvimel.

ok wnE

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapHKa B KUAKOCTH, MOJIEIH
ANMEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUSI OpyCcKa WM IIapuKa MO HAKIOHHOM
MJIOCKOCTH.

3. OrnpezeneHne mI0OTHOCTH TBEPOTO Tea.



4, OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEeHUs (AedopMalim) Ipy>KUHBI OT
IIPUJIOKEHHOM CUJIBI.

5. OnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tejia U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHUS U YBEIWYCHHUS AaBieHud. JaBieHue raza. 3aBUCHMOCTb
JaBJIEHUs ra3a oT 00béma, Temneparypsl. [lepenaua naBiaeHus TBEPABIMHU TEIaMU, KUAKOCTIMH U
razamu. 3akoH Ilackansg. IlHeBMaTHueckue MamMHBL. 3aBUCUMOCTb JaBJICHUS KUAKOCTU OT
riyounsl. 'uapocrarnyeckuit napagokc. CooOmaromuecs cocyasl. [ napapnuyeckiue MeXaHU3MBbI.

Atmoctepa 3emnu u armochepHoe naBieHue. lIpUUMHBI CyIIECTBOBAHUS BO3MYIIHON
obonoukn 3emun. OmbiT Toppuuennu. M3mepeHue arMocepHOTO [aBiICHHS. 3aBHUCHMOCTH
aTMoc(epHOro aBieHusl OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A usmepenus arMocepHoro
JABJICHHUSL.

JleficTBHE XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeNo. BriTankuBaromas (apxuMmenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JaBJIEHUS I'a3a OT TEMIIEPaTypBbl.

2. [lepenava naBieHMs! )KUIKOCTbIO U Ta30M.

3. Coobmaronmecs: COCy/Ibl.

4, I'uppaBnmueckuil mpecc.

5. [TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOrpyKEHHOM dYacTu Tela U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITANIKMBAIOILIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIABAHWE WIM IOTPYXKEHHE TeI B 3aBUCUMOCTH OT

COOTHOIIIEHUS TUTOTHOCTEH TeJla U KUJIKOCTH.
Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOjIe 0T 00bEMa MOrpyKEHHOM B KUAKOCTb
4acTH TeJa.

2. OrnpesiesieHre BBITAJKUBAIONIEH CHJIBI, JCHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTb.

3. ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B
XKHUAKOCTH, OT MaccChl Tela.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOIIEH CHJIBI, JEUCTBYIOLIEH
Ha TeJIO B KUAKOCTU, OT 00bEMA MOrpyKEHHOH B )KUJKOCTh YAaCTH T€JIa U OT MJIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHMPOBAaHUE JIOJKM U OIpEIEIIEHUE €€
IPY30I0ABEMHOCTH.

Paznea 5. PaGora n MoiHOCTD. JHeEprus.

Mexanundeckas pabora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJ0K, HAKIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHs phIyara.
[TpumeHeHue paBuia paBHOBECHS pbIdara K O0JI0Ky. «3omoToe mpaBmioy» Mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunetnueckass u nmoTeHuuanbHas sHeprud. [IpeBpaiienue oqHOro
BHJIa MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAaHEHHUS SHEPTHH B MEXAHHKE.

Jemoncmpayuu.

1. [IpumepsI MPOCTHIX MEXAHU3MOB.



Jlabopamopuusie pabomot u onvimol.

1. Omnpenenenne paboOTHl CHIIBI TPEHUS IPH PABHOMEPHOM [BM)KEHUH Tella II0
TOPU30HTAJILHON TOBEPXHOCTH.

2. HccenenoBanue ycnoBuid paBHOBECHUS phluara.

3. N3mepenne KITJ] HaKIOHHOM TIIIOCKOCTH.

4. N3yuyeHue 3aKk0Ha COXpPAHEHUS MEXAHUYECKOU SHEPIUH.

8 KVIACC

Pa3gen 6. TenvioBbIe IBJICHUSA.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKON TEOpUU CTPOEHMs BellecTBa. Macca u
pasMepsl  aroMOB M MoJieKyld. OmnbITel, IMOATBEPXKAAIOIIUE  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOro COCTOsSHUM BemlecTBa. Kpucramimueckue u
amop¢ubie Tena. OObSICHEHNE CBONCTB Ta30B, JKUIKOCTSH M TBEPIBIX TSI HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. CmauumBaHuME U KalWUIApHbIE sBJIEHUA. TerioBoe
pacIIMpEeHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIlepaTypbl €O CKOpPOCTbIO TEIUIOBOI'O JIBM)KEHHMS YacTHL.
Buyrpennsist sneprusa. CrniocoObl U3MEHEHUsI BHYTPEHHEN dHEpruu: Temionepeaaya u CoOBEpIIeHUE
paboTel. Busiel Termionepenaun: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3IyUCHHE.

KonunuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermaooOMEH U TemioBoe
paBHOBecHue. YpaBHeHHE TemioBoro Oananca. [lnmaBieHue M OTBepAEBaHHE KPUCTAITUYECKUX
BEIIECTB. YAeNbHas Terora 1uiaBiaeHus. I[lapooOpazoBanne u KoHaeHcaus. Vcnapenwue.
Kumenne. VYnenbHas Temiora mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIICPATyphl KHIICHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxxnocTs Bo3yxa.

DHeprus ToIMBa. Y ieJbHasl TeMJI0Ta CrOPaHHUsL.

[Ipunuunsr paGotsl TernoBbix nBuratenedt KIIJ[ TtemoBoro nBurarens. Temnossie
JIBUTATEIIN U 3alLUTa OKPYKAIOIEH CPEBl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudgysum.

Habmtoienue siBieHni cMauMBaHUsI U KAMWJUTSIPHBIX SBJICHHM.

Habumronenune TennoBoro pacmypeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Bune! rennonepenayu.

OxnaxieHre Ipu COBEpIICHUH paOOTHI.

HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUIaMH.

CoNaORrLODdE

10. CpaBHeHUE TEIIIOEMKOCTEH pa3InYHBIX BEIIECTB.

11. HaGmronenne KumeHus.

12. Hab6nronenne mocTossHCTBa TEMIIEPATYPhI TTPH TUTABJICHUH.

13. Moenn TenIOBEIX JIBUTATEICH.

Jlabopamopuvie pabomol u onvimol.

1. OMnBITH O OOHAPYKEHHUIO TEUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

2. OnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.



3. OMBITHI 110 HAOJTIOACHHUIO TEMJIOBOTO PACIITUPEHHMS Ta30B, )KUJIKOCTCH U TBEPIBIX TEI.

4, OnpeneneHue NaBICHUS BO3lyXa B OaJUIOHE IIMPUIIA.

S. OnbITh, JEMOHCTPHPYIOIIME 3aBUCHMOCTH JABICHHS BO3JyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKJICHUSL.

6. [TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTypHl.

1. Habumronenne n3meHeHns BHYTPEHHEN 3HEPTUHU Teja B pe3yJibTaTe TEIUIoNepeaun U
pabOoThI BHELIHUX CHJIL.

8. HccnenoBanue sBICHUS TEMJI000MEHA IIPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IPH TEIJIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10.  Omnpenenenue yaenpHON TEMIOEMKOCTH BEILIECTBA.

11.  HccnenoBanue npolecca UCIIapEeHUs.

12.  OmnpeneneHre OTHOCUTEILHOW BIaKHOCTH BO3TyXa.

13.  Omnpenenenue yaenbHOU TEIJIOTHI TUIABJICHHUS JIb/A.

Paznen 7. DiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuszauus ten. J{Ba poja 31EKTpUUYECKUX 3apsAnoB. B3aumoaeicTBue 3apsKeHHBIX TEIl.
3akoH Kynona (3aBHCHMOCTb CHJIbI B3aUMOJICHUCTBUS 3apSKEHHBIX TEJI OT BEJIUMYMHBI 3apsiioB U
PAcCTOSIHUSA MEXy TeJIaMu ).

Onexrpuueckoe nosie. Hanmpspk€HHOCTH anekTpuueckoro mois. [IpuHuun cynepno3unuu
3JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenu snexkrpuueckux 3apsaoB. DJIEMEHTapHbIA dyiekTpuueckuil 3apsa. CrtpoeHue
aTtoma. [IpoBOITHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

ONEeKTPUYECKUH TOK. YCIOBHA CYHIECTBOBAHUSA DSJEKTPUYECKOrO0 ToKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBHA 5IEKTpPUYECKOro TOKa (TElIoBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas wnenb. Cuia Toka. OnekTpuueckoe HamnpsbkeHue. ComnmpoTHBIEHHE
IIPOBOJAHMKA. YJEIBbHOE CONPOTHUBIEHUE BemecTBa. 3akoH Owma Juid  ydyacTKa  LIEMH.
[TocnenoBarenbHOE U MapajuIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota u MouIHOCTE 31eKTprUyYecKoro Toka. 3akoH /xoyns—Jlenna. DnekTpudeckue 1enu u
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

IlocrosiHHBIE MarHuThl. B3anMopelcTBHE IOCTOSHHBIX MarHuTOB. MarHmTtHoe moJe.
MaruuTtHoe nosne 3eMiId ¥ €ro 3HaueHue i >kM3HU Ha 3emuie. OnbIT Opcrena. MarauTHoe nosue
aNIeKTpuYeckoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBre MarHUTHOTO TMOJISI Ha
MIPOBOJAHMK C TOKOM. DJIEKTPOABUTATEIb IIOCTOSIHHOTO TOKa. Vcronp30BaHue 3JeKTpogBUraTeseil B
TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SIBnenuwe  snekTpomMarHuTHOM  mHAykKuMu. llpaBuno  Jlenuma.
OnektporeHepatop. CrnocoObl MOMy4YeHHs] DJIEKTPUUYECKOM HSHEPruu. OJNEKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa NeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DneKTpocTaTH4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpoBOHUKY U JUITEKTPUKH.

ok wnE



7 MoienrpoBaHUE CHIIOBBIX JIMHUH 3JICKTPHUSCKOTO TOJIS.
8. M cTOYHUKH ITOCTOSHHOI'O TOKA.
9 JleicTBUS 2IEKTPUUECKOT0 TOKA.

10. DIIEKTPUYECKHUI TOK B )KHJIKOCTH.

11.  Ta30BbIit pa3psa.

12.  H3mepeHue CUIIbI TOKA AMIIEPMETPOM.

13.  H3mepeHue 31EKTPUUECKOTO HAPSIKEHHUS BOJIETMETPOM.

14.  PeocraT u Mara3uH CONPOTUBIICHUH.

15.  BzaumopeiicTBHE MOCTOSTHHBIX MarHUTOB.

16. MogenupoBaHHe HEBO3MOXKHOCTH Pa3JICICHUs MOJIFOCOB MArHUTA.
17. MopenupoBaHUe MAarHUTHBIX TOJICH TTOCTOSIHHBIX MAarHUTOB.

18. OneIT OpcTena.

19.  MarauTHOe nojie TOKa. JIEKTPOMAarHur.

20.  JlelicTBME MarHUTHOTO TMOJIS HA IPOBOJHHUK C TOKOM.

21.  DuexTponBUTATENH MOCTOSTHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

23. OmnbiThl Dapajes.

24.  3aBHCHMMOCTH HAIPaBJICHHS UHAYKIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBECHHSI.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

1. OnbITHI IO HAOJFOICHUIO SJICKTPU3AIIUH TEJT MHAYKIIUCH U TIPU CONPUKOCHOBCHHH.

2. HccnenoBanue AEWCTBUS SJICKTPUIECKOTO MO HA TPOBOJIHUKHU U TUDIICKTPUKH.

3. COopka u IpoBepKa padOTHI JEKTPHUIESCKOH IETIH ITOCTOSTHHOTO TOKA.

4. W3mMepeHue U peryanupoBaHue CUIIbI TOKA.

S. W3mMepeHue U peryarupoBaHue HANPsHKEHUS.

6. HccnenoBanne 3aBHCHMOCTH  CHJIBI  TOKAa, HIYIIETO Yepe3 PpEe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

7. OnbITEl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb  JIEKTPHUUECKOTO  COMPOTHBIICHUS
IPOBOJHHUKA OT €r0 JAJIMHBI, IIJIOIIAI1 TONEPEUHOr0 CeUeHHs U MaTepHaa.

8. [TpoBepka mpaBmiIa CIOKEHHsI HANPSHKCHUH IPH TIOCIEIOBATEIBHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuiIa it CHIIBI TOKA MTPU MapalIeIbHOM COEMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmnpepeneHue MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. HccnemoBaHHe 3aBHCUMOCTH CHUTBI TOKA, HIYIIETO Yepe3 JTAMITOUKY, OT HAIPSIKCHUS
Ha HEW.

13.  Onpenenenune KI1J[ HarpeBarens.

14.  HccnemoBaHne MarHUTHOTO B3aMMOCHUCTBUS TIOCTOSTHHBIX MAarHUTOB.

15.  H3yueHwe MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHWTOB TPU WX OOBEIUHEHWH W
paszieneHnu.

16.  UccnenoBaHue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmubITHl, AEMOHCTPHUPYIOUINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM
¥ MarHWTa OT CHJIBI TOKA U HAIIPABIICHHSI TOKA B KaTyIIIKe.

18.  H3yuenHwue AeicTBUS MAarHUTHOTO IOJISt HA IPOBOJIHHUK C TOKOM.

19.  KoscrpyupoBaHue U U3y4eHUE pabOTHI SJIEKTPOIBUTATENS.

20.  WMsmepenue KIIJ] anexkTpoaBurareabHON YyCTAaHOBKH.



21. OnBITEl 110 UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHAYKIUU: UCCIEIOBAHUE
M3MEHEHUH 3HaYEHUs U HAIIPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 kanacc

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexanuueckoe nBrxkeHue. MartepuanbHass Touyka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO  JABWXKEHUSA. PaBHOMepHOE IpsAMOJIMHENHHOE JBHKEeHHME. HepaBHOMepHOE
npsMosinHeitHoe JBrkeHue. CpefHsis W MIHOBEHHash CKOPOCTh Teja MpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOycKOpeHHOE TpsiMoMHEHOe nBmwkeHne. CBobogHoe mageHue. OnbIThl
lanunes.

PaBHomepHoe aBmxkeHue mno okpyxkHoctu. [lepmon m uyacrora oOpamenus. Jlunelinas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpEeMUTEIBHOE YCKOPEHHE.

[Tepsriit 3akon Hprotona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. I[lpuniun
CYNEPIIO3ULUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuia TPEHHsI CKOJBXKEHUS, CUja TPEHHS
MOKOS1, APYTHE BUIbI TPEHUSI.

Cuna TSHKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHs. YCKOPEHHE CBOOOIHOIO TaJICHUS.
JBuxenue muanet Bokpyr Connua. IlepBas kocMudeckas ckopocTs. HeBecoMocTh U neperpys3ku.

PaBHOBecue maTepuanbHOU TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tea ¢
3aKpEIUIEHHON OChIO BpalleHusa. MomeHT cuibl. LIeHTp TshkecTu.

Nmnynec tena. M3menenue umnyibca. Mmmnynbe cuiibl. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota u MouiHocTh. Pabora cun TsbkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u paboThl. lloTeHIManbHas HHEPrusi Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenuumanbHas sHeprust cxxarou npyxuHbl. Kunetudeckas sHeprus. Teopema 0 KMHETHYECKOM
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.
1. Habmroienne MexaHu4ecKoro IBUKEHHS Tella OTHOCUTEIHHO Pa3HBIX TeNl OTCUETA.
2. CpaBHeHHME TIyTeH M TPAEKTOPUN JBUIKEHHSI OJTHOTO U TOTO K€ Tella OTHOCUTEIHLHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHne cKopocTy U YCKOPEHMSI IPSMOJIMHEHHOTO TBUKEHHUSI.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

S. HaOnronenue NBUKEHUS Tela 10 OKPYKHOCTH.

6. HabGmronenne wmexaHW4yeckuX SBJIEHUH, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHUTEIILHO KaOuHeTa (PU3uKH.

7. 3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl Tela U IEHCTBYIOLIEH Ha HETO CHJIBL.

8. Habmronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUY TeJI.

9. H3meHeHune Beca Tea Npu yCKOPEHHOM JIBUKEHUU.

10. Ilepenaya nMiynbca Ipy B3aUMOJEHCTBUH TEIL.

11.  IIpeoOpa3oBaHus SHEPTUH MIPHU B3aUMOIECHCTBUHU Tell.

12. CoxpaHeHue UMIYJIbCa IPU HEYIIPYTOM B3aUMOACHCTBHH.

13.  CoxpaHeHHe UMITyJIbCa TPHU aOCOIIOTHO yIIPYTOM B3aUMOJICHCTBUH.

14. Hab6nronenne peakTHBHOTO JIBUYKEHUS.

15.  CoxpaHeHue MEXaHUYECKON HEPTHH MPU CBOOOTHOM HaICHUH.

16.  CoxpaHeHHe MEXaHHMYECKOM »HHEPTUM TpH JBIKEHHUHM Tela IMOoJd JeHCTBHEM

MPYKHUHBIL.



Jlabopamopuusie pabomot u onvimol.
1. KoHcTpyupoBanue Tpakta Jisi pa3roHa U JAIbHEHIIEro PaBHOMEPHOIO JIBHIKECHMS
[IapUKa WM TEJIEKKHU.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJBXEHHsS OpycKa WM JBIMXKEHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue yCKOpEHHs Tela IpU PaBHOYCKOPEHHOM JBM)KEHMM IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBUKCHHUH
0e3 HauaJIbHOW CKOPOCTH.

S. [IpoBepka THUIIOTE3BI: €CIAM TpPHU PABHOYCKOPEHHOM JIBIKCHMHM O€3 HaudalbHOM

CKOPOCTH IIYTU OTHOCATCA KaK P/ HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUC IMTPOMCIKYTKHU BPEMCHU
OAHMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUS CKOJNBXKEHHUS OT CHIJIBI HOPMAaJbHOTO
JTaBJICHMUSL.

7. Onpenenenne k03P PHULIMEHTA TPEHUS CKOTBKEHHUS.

8. Ornpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenne padOTHl CUIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUU Tejla II0
TOPU30HTAILHOM TOBEPXHOCTH.

10. Ornpenenenne pabOThl CUIIBI YNPYTOCTH TMPHU MOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11.  HM3yueHue 3aKOHA COXpPAHEHUS YHEPTUU.

Pa3nen 9. Mexannueckue Kojie0aHUsI M BOJHBI.

Konebarenpnoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: TMEPUOJ, YacToTa,
amMIuTyga. MaremMaTHMyeckKMid W NpYKUHHBIM  MasTHUKM. [IpeBpamieHue »sHeprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomme Konebanusi. BeiHyx)neHHble KoneOaHus. PesonHanc. MexaHndeckue BOJHBI.
CBoiicTBa MexaHMUYECKMX BOJH. [IpO0TbHBIE U MTOTIEpeUHbIe BOIHEI. J{JIIHA BOJIHBI U CKOPOCTH €€
pacripocTpaHeHHs. MexaHu4yecKre BOJIHBI B TBEPIOM Tejle, CeCMUYECKHE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue konebanuit Tl 1Mo 1eWCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. HaOmnroeHue BoIHYX/I€HHBIX KoJeOaHHii U pe30HaHca.

4. Pacripoctpanenne npoJoiabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

5. Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHI pe30HaHC.

Jlabopamopuvie pabomuvl u onvimol.

1. Omnpeznenenne 9acTOTHI U MIEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OmnpezneneHne 4acTOTHI U TIEPHOJIa KOIeOaHHI TIPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEepHO/ia KOJIeOaHUH MOJBENIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TIEpHOJIa KOJICOaHUH MPYKUHHOTO MAasgTHUKA OT MacChl
rpys3a.

S. [TpoBepka HE3aBUCHUMOCTH IEpHoja KOJeOaHUM rpy3a, MOABEIIEHHOIO K HHUTH, OT

Macchl rpys3a.



6. OnpIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb IEpHOJa KOJIeOaHUM MPY>KUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI.

1. N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pasznea 10. DiaeKkTpoMarHuTHOE 1M0OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHuTHOE ToJie. DNEeKTPOMarHuTHbIe BOJIHBI. CBOWCTBA IEKTPOMArHUTHBIX BOJIH.
[Ikana 371eKTpOMarHUTHBIX BOJIH. VICII0JIb30BaHKE JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM CBSA3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHoBBIE CBOIICTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. H3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeleoHa.

Pa3nea 11. CBeroBbIe IBJICHHUS.

JlyueBass monenb cBerta. Mcrounuku cBera. [IpsmMonuHeliHOEe pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomiienue cera. 3akoH mpenomiieHus: cBeta. [lomHOe BHyTpeHHEe OTpa)KeHUE CBeTa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAX.

Jlunza. Xox syweir B smH3e. OnTuueckas cuctema (¢oToamnmnapara, MHKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CliokKeHHE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceTta.

Jemoncmpayuu.

1. [IpamosinHENHOE PaCIPOCTPAHEHUE CBETA.

2. OtpaxkeHue cBera.

3. [Tonyyenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.

4. IIpenomnenue ceera.

S, OnTH4ecKuii CBETOBO/I.

6. Xon sydelt B coOuparomiei JuHse.

7. Xox Jy4eil B paccenBarolel JIMH3E.

8. [Tosryuyenue n300pakxeHUit ¢ TOMOILBIO JIUH3.

9. [Tpunuun neiictBust Gporoannapara, MUKpPOCKOIIA U TEJIECKONA.

10.  Mogens rnasa.

11.  Pa3noxenwue GeNOro CBETA B CIIEKTP.

12.  TlomydeHue 0enoro cBera Mpu CIOKEHHH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXEHUS CBETOBOTO JIy4a OT yIJla MaJeHUs.

2. N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEIOMJIEHHs] CBETOBOIO Jiydya OT yrja NaJeHUs
Ha TPaHUIle «BO3TYX—CTEKIION.

4. [Tonyyenne n300paXkeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

5. Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHUJIBI COOMpArOIeit TUH3BL.

6. OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. OnpITHl IO BOCHPUSTHIO IIBETA MPEAMETOB MPH MX HAOJIOJEHUU Yepe3 LIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBaHnTOBLI€ SIBJICHHS.



Omneitel Pezepdopaa u mmanerapuas mozaens atoma. Mogaenb atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PamnoaktuBHOCTE. Anb(da, Oera- u ramma-usznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnass wmojenbs aromMHoro snpa. M3otombl. PagunoaktuBHble mnpeBpameHus. [lepuon
noJTypacrnaja aTOMHBIX siJIep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0OBOTO M MAacCOBOTO UMCEN. DHEPrusi CBS3U
aTOMHBIX siep. CBsA3b Macchl U SHepruu. Peakuuu cunre3a u neneHus saep. Mcrounuku sHepruu
CouHiia ¥ 38631,

SnepHas sHepretuka. JleicTBUs palMOaKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CreKTpbl U3JIy4€HHUS U TIOTJIOIICHHUS.

2. CrieKTpbl pa3IMYHbIX T'a30B.

3. Crnextp Bojopoaa.

4. Habumonenue tpekoB B kamepe BuibcoHa.

S. Pabora cuéTunka HOHU3UPYIOIINX U3TYUEHU.

6. Perucrpanus u3inydeHus NpUPOIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnuvie pabomot u onvimeol.

1. HabmoneHne crijonrHpIX U IMHEWYAThIX CIIEKTPOB U3ITYyUYCHHUS.

2. HccnenoBanne TPEeKOB: M3MEPEHHE SHEPrHMH YaCTHIBI 110 TOPMO3HOMY MyTH (I10
doTorpadusm).

3. N3mepenne paanoakTHBHOTO (POHA.

IHoBTOpHTE/ILHO-0000111A10IIUIT MOTYJIb.

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYJIb TIPEIHA3HAYCH ISl CHCTEMATH3aI[uU ¥ 0000IICHUS
HPEMETHOTO COAEP)KaHUS U OIbITA JEATENIbHOCTH, MPUOOPETEHHOIO MPU M3YUYEHUH BCEro Kypca
¢bu3uKy, a TaKkKe Ui MOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (usuke uis
00y4aromuxcsi, BHIOPABIINX ITOT yUEOHBIN MPEIMET.

[Tpu u3yyeHnn TaHHOTO MOJYJISl PEaTU3yIOTCS M CHCTEMATU3UPYIOTCS BHUIBI ICATEIEHOCTH,
Ha OCHOBE KOTOPBIX 00€CIeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U METAPeAMETHBIX TUIAHUPYEMbIX
pe3yabTaToB 00yueHHs, (OPMHPYETCS €CTECTBEHHOHAy4yHas I'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METO/IOB HCCJICIOBAHUS SIBJICHUH TIPUPOABI W TEXHHWKH, OBIIQJICHUE YMEHHSIMHU OOBSICHATH
¢du3nveckre SBICHUS, IPUMEHSS MTOJTyUYeHHbBIE 3HAHUS, PEIIaTh 3a]a4, B TOM YHUCIIe KAUeCTBECHHBIE
U 3KCTIEpUMEHTAJIbHBIE.

[TpuHIMNMATBHO JAESTEIbHOCTHBIM XapakTep AaHHOTO pasjefia pealusyercs 3a CYET TOoro,
YTO 00YYaroIIUecs BHITOIHSIOT 33JJaHNs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSICHATH (PU3NIECKHE SBIICHHS B
OKpY’Karollel NpUpo/ie U OBCEAHEBHOM KHU3HH,

UCIOJIb30BaTh HAYYHBIE METOJbl MCCIEN0BaHUS (DU3MYECKUX SBICHUN, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBHI HamOoJiee BaXKHBIX JOCTIIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHYECKOTO MCIIOJIBb30BAaHMs Pa3IMYHBIX MCTOYHMKOB SHEPIMHM HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUI0B SHEPTHUH.



IInanupyemblie pe3yabTaThl OCBOEHHSI MPOrpaMMbl N0 (u3nKe HA YPOBHE OCHOBHOTO
0011ero oo0pa3oBaHus

N3zydenue pu3nku Ha ypoBHE OCHOBHOTO 00IIer0 00pa30BaHuUs HANPaBIEHO HA IOCTHIKECHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrate wu3yueHus (QU3MKH Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHusi y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

J 1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

. - TPOSBICHHE MHTEpPECa K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOU
du3nueckoil HayKH;

J - IEHHOCTHOE OTHOIICHHUE K JTOCTH)KEHUSM POCCUUCKUX yUEHBIX-(DU3UKOB;

J 2) rpakKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

J - TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJCHHMH OOIIECTBEHHO 3HAYUMBIX U

3THYCCKHX HpO6J'IeM, CBA3AaHHBIX C ITPAKTHUYCCKHUM ITPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/IBI/IKI/I;

o - OCO3HAHHUEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIHIIOB B ACATCIIBHOCTU y‘IéHOFO;

° 3) acTeTMYECKOr0 BOCIIMTAHMS:

. - BOCHpPUSITHE OCTETUYECKUX KadyecTB (PU3MUECKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

. - OCO3HAHME LEHHOCTU (PU3MUECKON HAyKH KaK MOILIHOTO WHCTPYMEHTa MO3HAHUS
MU, OCHOBBI Pa3BUTUS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KYIbTYpHI;

. - pa3BUTHE Hay4yHOW IIOOO3HATEIBHOCTH, HHTEpEca K HCCIEeI0BATEIbCKOM
JIeSATEIbHOCTH;

. 5) popmupoBaHus KyJLTYPSbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

. - OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a JKH3HH B  COBPEMEHHOM

TEXHOJIOTUYECKOM MUPEC, BA’)KHOCTHU ITPABUJL 0e30I1acHOrO IMMOBCACHHA Ha TPAHCIIOPTE, HAa A0pOrax, €
SJICKTPUYCCKUM U TCIJIOBBIM 060py,ZLOBaHI/IeM B JOMAIITHUX YCJIOBUAX;

. - c(OpMUPOBAHHOCTbh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y APyroro 4ejaoBeKa;

o 6) TPyA0BOro BOCIIMTAHUS:

o - AaKTHMBHOE Yy4YacTHe B pEIIeHUH MpPaKTUYecKHX 3anad (B paMKax CeMbH,

00pa3oBaTeNbHOI OpraHu3aIiy, TOpoa, Kpas) TEXHOJIOTHUECKON U COIMAIbHON HAIPaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUI;

° - HHTEpEC K MPaKTUIECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKON;
. 7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
. - OpHEHTAallMs Ha MPUMEHEeHHEe (DU3MUECKUX 3HAHUU I pPelleHus 3a/1ad B 001acTu

OKpY’KaIoIIeH cpenbl, MIAaHUPOBAHUS IMOCTYNKOB M OLEHKHM WX BO3MOMKHBIX MOCIEICTBUM AJis
OKPY’KaIoIIeH cpebl;

o - OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U MyTeH UX pelieHus;

. 8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:

o - MOTPeOHOCTh BO B3aUMOJCHCTBUU TPHU BBINOJHEHUH HCCIEAOBAHUM U MPOEKTOB
¢u3nUeckoil HanPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUAM JAPYTHUX;

. - IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4epe3 IMPAKTUYECKYIO AEATEIbHOCTD;

. - NOTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOpMYyINpOBaThH UJIEH,

IIOHATHA, TUIIOTE3bI O (I)I/I3I/I‘-ICCKI/IX 00BEKTaX U SABJICHUAX



) - 0oco3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHWUH M KOMIIETEHTHOCTEH B 001acTH
(076370478

J - IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3NYECKUX 3HAHUM;

J - CTpPEeMJICHME aHAJIM3MPOBaTh U BBIABIATH B3aUMOCBA3M INPHUPOABI, OOILIecTBa U
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHUM;

J - OLIEHKA CBOUX JAEUCTBUI C y4€TOM BJIMSHHUS HAa OKPY’KAIOIIYIO Cpely, BO3MOMKHBIX
17100a1bHBIX OCIEICTBUH.

MeTanpeaMeTHbIe Pe3yJIbTAThI

B pesynbraTe oOCBOGHHMS TpOrpaMMbl MO (pU3MKe HaA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOywaromerocs OyayT cQOpMHUpPOBaHBl MeTalpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME IIO3HABATEJIbHBIE YHUBEpCAJbHble Yy4yeOHble J€HCTBHUS, KOMMYHHUKATHUBHBIE
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIE NEHCTBUS.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YUeOHbIe NeliCTBUS

Ba3oBble oruueckue aeiicTBus:

o BBISBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

o yCTaHaBJIMBATh CYIIECTBEHHbI MpHU3HAK KJIacCU(UKALMM, OCHOBAHUA  JJIs
00001IeHNSs 1 CPAaBHEHUS;

o BBISIBJISATh 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B paccMaTpUBaeMbIX (paKkTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBJICHUSM;

o BBISIBJIATh NPUYMHHO-CIICCTBEHHBIC CBSI3U NPU M3YYEHUU (U3UUECKUX SBICHUHA U
IPOLIECCOB, JI€NaTh BBIBOJBI C MCIOJb30BAHUEM AETYKTHBHBIX M MHJIYKTHBHBIX YMO3AKJIIOUCHMH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

J CaMOCTOSITENIFHO  BBIOMpATh CIOCO0 pemeHuss y4eOHOW (M3MYEecKOM 3amadu
(cpaBHEHHE HECKOJBKUX BapMaHTOB peIlIEeHUs, BBHIOOP Hamboiee MOIXOASLIET0 C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eiCTBUSA:

o UCIIOJIb30BaTh BOIIPOCH! KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

J IPOBOAMTH [0 CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY OIBIT, HECJIOKHBIM
(bU3HYECKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

o OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MTOIYYEHHYIO B X0/
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO  (pOopMysHpoBaTh OOOOIIEHUS M BBIBOABI 10  pe3yJbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

o IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a
TaKXe BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanueii:

J NPUMEHSTHh pa3IMYHbIE METOJbI, HHCTPYMEHTHI W 3allpoChl MPHU MOHWCKE U O0TOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON yueOHoW (pu3ndeckoil 3a1auu;

J aHAJTM3UPOBATh, CACTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITUIO Pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMy IpeacTaBieHUs MHPOpMALUU U
WITIOCTPUPOBATH peliaeMble 331a4l HECIIO)KHBIMU CXEMaMH, TuarpaMMamMu, HHOU rpadukoit u ux
KOMOWHAIIASIMH.

KomMyHHUKaTHBHBbIe YHHBepcaJbHble Y4eOHbIe el CTBHA:



. B X0JI¢ OOCYXIeHHUs y4eOHOTO MaTepHuaia, pe3yiabTaTOB JIAOOPATOPHBIX PadOT M
MIPOCKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOIl TeMbI M BBICKA3bIBATh HJICH, HAIICIICHHBIC
Ha pelleHHe 3aJauu 1 MoJiep kaHue 01aroxKenaTeIbHOCTH OOIICHHS;

. COIIOCTABJIATh CBOU CYXKICHHS C CYXICHUAMH JPYTUX YYACTHUKOB JUAjora,
00Hapy>XKUBATh Pa3IuyKle U CXOACTBO MO3UIIMIA;

. BBIPAXaTh CBOIK TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. nyOJMYHO TPEACTaBIATh PE3yJIbTAaThl  BBIMOJTHEHHOTO  (PH3UYECKOrO  OIBITa

(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

° MOHUMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAUBHIYAILHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

° MPUHUMATh LEJIA COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH JACHUCTBHUS IO €€
JOCTHIKEHUIO: PacCTpeeNiATh POJU, OOCYKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

° BBITMIOJHATH CBOIO 4YacTh PabOThI, JOCTUTAsi KaAueCTBEHHOTO pE3yJibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C APYTMMH YJICHAMU KOMAH/IbI;

° OLICHMBATh KAa4yeCTBO CBOETO0 BKJIaJa B OOIMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHble yHUBepcaJIbHbIE Y4eOHbIE 1€l CTBUSA

Camoopranu3anmusi:

° BBISBJISITH MPOOJIEMBI B JKU3HCHHBIX M YYEOHBIX CHTYyalHsIX, TPEOYIOIIUX JUIs
peteHust GU3NIECKUX 3HAHUI;

° OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAaX MPUHATUSA pelIeHUu (MHAUBUIYaTbHOE,
MIPUHSATUE PEIICHUS] B TPYMIIE, IPUHATUE PEUICHUHN TPYTIION);

° CaMOCTOSITENIbHO COCTaBIIATh QITOPUTM pelIeHUs (PpU3M4ecKor 3aJauyu WU TJIaHa
WCCJIEIOBAHUS C YUYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeaJiaraéMble BApUAHThI PEIICHUIA;

L4 ACIaTb BLI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CaMOKOHTp()JIb, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

L4 AaBaThb a/ICKBATHYIO OLCHKY CUTYAllUH U IpeJIaraTh IJIaH ec U3MCHCHMUA,

L4 0OBACHATH IMPUYIUHBL JOCTUKCHUA (HC,Z[OCTI/I)KCHI/IH) PE3YyJIbTAaTOB ACATCIIBHOCTH,

JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHBBI B JESATEIbHOCTh (B TOM UHCJIE€ B XOJ BBINOJHEHUS
(Gu3MUecKoro McciaeoBaHUS WM NPOEKTa) HA OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBUSIM;

. CTaBUTH ce0s1 Ha MECTO JIPYToro 4eJoBeKa B X0/1€ CIopa WIM JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToOro;

J pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peleHud (GU3NYECKUX 3a4ad WId B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ ITPaBO JPYroro.

IIpenmeTHble pe3yJibTaThI

K xonmy oOyuenuss B 7 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

o UCMOJIb30BaTh MOHATUSA: (U3MUECKMe U XMMHUYECKHE SBJIEHUS, HaOIro/eHue,
HKCIEPUMEHT, MOJEIb, TMIIOTE3a, CAUHULBI (PU3MUECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUS BellecTBa (TBEPOE, )KUIKOE, Ta3000pa3HOe), MEXaHNYECKOE TBUKEHUE (PaBHOMEPHOE,



HEpaBHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHS, PAaBHOACHCTBYIOIIAs cuja, Aedopmanus (yrnpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

o paznuuath sBieHus (nuddysms, TEmIoBOe ABMKCHHE YACTHI[  BEIIECTBA,
paBHOMEpHOE JABM)XCHHE, HEPABHOMEPHOE JBUKCHHUE, WHEPIIHS, B3AaUMOJICHCTBHE TEJ, pABHOBECUE
TBEPABIX TEN C 3aKPerUIEHHOM OCBhI0 BpallleHHs, Mepenadya JaBieHHs TBEPIABIMU TeEJIaMU,
KUAKOCTAMHU M Ta3aMM, aTMOC(EepHOE AaBlIeHWE, IUIABaHHME TeJl, NMPEBpAIICHUS MEXaHUYECKOU
DHEPruM) IO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JaHHOE (PU3HUYECKOE SIBIICHUE;

J pacro3HaBaTh NPOSIBJICHHE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpY’KalOIIEeM MHpE,
B TOM 4YHclie PU3NICCKUE SBIICHUS B TPUPOJIE: MPUMEPHI IBIKEHUS C PA3IMYHBIMH CKOPOCTSMHU B
JKUBOM ¥ HEXUBOM MNpUpoJe, NEHCTBUE CHJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIHSIHUE
aTMoc(epHOro AaBlIeHUs HA )KUBOM OpraHu3M, IJIaBaHHE PHIO, pbluark B Teje 4eJoBeKa, IPU 3TOM
MIEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISTH CYIICCTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

o ONKCHIBATh M3YUYCHHBbIE CBOWCTBA Tel W (PU3UYECKUE SBIICHUS, HCIIOJIb3YA
dusnyecKkue BEMUYHMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSA
CKOPOCTh, CHJIa YNPYrOCTHU, CHUJIA TSXKECTH, BEC Teja, CHJia TpeHus, JnaBjieHue (TBEPAOro Tena,
JKUJKOCTHU, Ta3a), BHITAIKUBAIOIIAS CUJIa, MEXaHU4YeCKas padoTa, MOUTHOCTh, IJIEYO CHJIbI, MOMEHT
CWIBI, KOX(PQUIMEHT TIOJE3HOTO JEHCTBUS MEXaHH3MOB, KHWHETHYECKas W IOTCHIIMATbHAS
9HEPrusl), IPHU ONMUCAHUU MPABUIHHO TPAKTOBATH (PU3NICCKUIT CMBICI MCIIOIB3yEMbBIX BEIHMYNH, HX
0003Ha4YeHHs] M €AMHUIBI (U3UYECKUX BEIMYMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO
bu3NYECKyI0 BEIMYUHY C JAPYTMMHU BEIHMYMHAMHU, CTPOUTH TpadUKH H3YUEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIMYNH;

J XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKHE SIBICHUS W TIPOIECCHI, HCIIOIB3YS
npaBujIa CIOXKEHHsS CuJl (BIOJh OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J0TO€ TPABUIIO» MEXAHHWKH, 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTrHH, MPU STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTeMaTHUYECKOE BBIPAKEHUE;

o OOBSACHATh (DM3MUYECKUE SIBJICHHS, MPOIECCHI M CBOWCTBA TEJl, B TOM YHUCIIC U B
KOHTEKCTE CUTYaIlUH MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BEISBISTH PUIUHHO-CIICICTBEHHBIC
CBSI3HM, CTPOUThH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢ ONopoil Ha 1-2 M3yuyeHHBIX CBOWCTBA
bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH;

. pemiate pacuéTHble 3aJayud B 1—2 [EHCTBUS, UCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3bIBaIOIIME (DM3MUECKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJa4yd 3alHChIBaTh KPaTKOE
yCIIOBUE, TOJICTABIATh (DHM3MUECKHE BEIWYMHBI B (HOPMYJBI U MPOBOIUTH PACUETHI, HAXOIUTH
CIIPaBOYHBIC JTAHHBIC, HEOOXOUMBIE JIUIS PEIICHHMS 3a1a4, OIIEHUBATh PEATUCTHIHOCTD ITOTYICHHON
(U3UYECKON BETMYUHBL;

o pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOXHO PEIINTh NP MOMOIIN (U3HUECKUX
METOJIOB, B OIMCAHWUU HWCCIICIOBAHUS BBIACIATE TPOBEPSIEMOE MPEANOIOKeHHEe (THIIOTE3Y),
pa3ianyaTh U UHTEPIPETHUPOBATH MOMYyUEHHBIH PE3yIbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, eNaTh
BBIBO/IBI 110 €T0 Pe3yIbTaTaM;

o MIPOBOIMTH OMBITHI 110 HAOIOCHUIO (PU3HUYECKUX SBJICHUN YIIH (PHU3UYIECKUX CBOWCTB
Ten: GopMyITUpOBaTh MpPOBEpsieMble MPEINONIOKEHUs, COOMPATh YCTAaHOBKY M3 MPEITIOKEHHOTO
000pYyI0BaHMS, 3aIMMCHIBATH XOJT OMBITa H (DOPMYITHPOBATH BBIBOIBL;



o BBINOJIHATH MPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tea, 00bEMa, CUIIbI U
TEMIIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aUCHIBATh IOKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

. POBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOHN (PU3MYECKON BETHMUMHBI OT APYTO C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHM (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHHU JIBIKCHHS Tela, CHJIBI TPEHHs CKOJIBKEHHS OT Beca Tella, KadecTBa 0O0paboTKu
IIOBEPXHOCTEN TEJI M HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHMS TEJ, CHJIBI
yHOPYTroCTH OT YJUIMHEHMsI IPY>KUHBI, BHITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOHM YacTH Tesa
U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBHM IUIaBaHUs Tell, YCIOBHI paBHOBECHUS pbhlyara U OJOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM Y4eOHOIO MCCIEJ0BAHUSA, COOMPATh YCTAHOBKY M BBIIOJHATH MU3MEPEHMs, CIEays
IPEUIOKEHHOMY IIJIaHy, (DPUKCHpPOBaTh pe3yJIbTaThl IOJY4YEHHOW 3aBUCHUMOCTH (DU3MUYECKHX
BEIMYMH B BHJE TMPEUIOKECHHBIX TaOMUIl W TpaduKOB, JelaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEI0BAHMS,;

o IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3NUYECKUX BEIMYMH (IUIOTHOCTh BEILECTBA
JKUJKOCTU M TBEPAOTO Tela, CUila TPEHUS CKOJIBKEHHUs, JABICHUE BO3/1yXa, BEITAJIKMBAIOIIAS CUJIA,
JefcTByIOIAsl Ha MOTIPYKEHHOE B JKUIKOCTh TENO, KOAPPHUIMEHT MOJE3HOrO JEHCTBHS MPOCTHIX
MEXaHU3MOB), CJeIys MPEUIOKEHHOW HMHCTPYKLUMHU: IpPHU BBINOJHEHUM HU3MEpeHUil coOupath
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

. coOmoaTh TpaBHWa TEXHUKM OE30MacHOCTH MpH pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;
. yKa3blBaTh HPUHLMIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, JTUHAMOMETp, cooOUIaroIMecs CoCylpl, OapomeTp, pblyar, NOJIBWKHBIM U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

o XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpON Ha UX OMHMCaHUS (B TOM YHCIE: MOAUIMITHUKU, YCTPOMCTBO BOJONPOBOAA,
THJIPABINYECKUI MTpecc, MAaHOMETP, BICOTOMEp, IOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SABJICHUIN U HE0OX0auMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH HpHUMEPHl (HAXOAUTh HUHGPOPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
MCIIOJIb30BaHusl (PU3NUYECKUX 3HAHUM B MOBCEHEBHOM KU3HU JUIsl o0ecnieueHrs 0e30MacHOCTU MpU
oOpailieHuu ¢ npubopaMu M TEXHUUYECKMMH YCTPONCTBaAMM, COXpPaHEHUsSI 30POBbsI U COOIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHMSI B OKPYIKAIOLIEH Cpee;

o OCYILECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/laHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLMXCS 3HAaHUN U MYTEM CPaBHEHUS Pa3IMYHbIX
HCTOYHUKOB BBIIETATh WHGOpPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

. UCTOJb30BaTh MpPU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUHd  HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (U3NYECKOro COAep aHMs, CIPAaBOUYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIAJICTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIIUK U3 OAHON 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChMEHHBIE M YCTHBIE COOOIIEHHUST Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMaIMU (U3HMUECKOTO COAEP)KaHUS, B TOM YHCIIE IyOJUYHO JAeiaTh KpaTKue
coOOIlleHUsI O pe3ysbTaTaX IMPOEKTOB WJIM YYE€OHBIX MCCIEJA0BaHUN, MPU 3ITOM TIPaAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATHHHBINA anmmapaT Kypca (U3HMKH, COMPOBOXAATh BBICTYIICHUE
[IPE3CHTALNEH;



o IPY BBIIOJIHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAaHUI paclpeensTh 0053aHHOCTH B
IpylIe B COOTBETCTBUU C IIOCTABICHHBIMU 3aa4aMH, CIEAUTH 3a BBINOJIHCHUEM IUIAHA ACUCTBHH,
aJICKBaTHO  OIICHMBAaTh COOCTBEHHBI BKJIAJ B  JEATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMOJEMCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoHny oOyuyeHus B 8 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHU:

o MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BELECTBA, KPUCTAJUINYECKUE U aMOpP(HBIE Tela, HACKIILEHHbIN U
HEHACBILICHHBIN Iap, BJIAXHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHSs D3HEPIUs, TEIJIOBOU
JIBUTATEb, JJEMEHTAPHBIA DIIEKTPUYECKUM 3apsl, JJEKTPUUECKOE II0JIe, IPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

J pasinyath sABICHMs (TEIJIOBOE pACIIMPEHUE U C)KaTHe, TeIulolepenada, TeIIoBOe
paBHOBECHE, CMAYMBaHUE, KaNWULIPHbIE SBICHWS, HCIApEHUE, KOHACHCALHUsA, ILIaBICHUE,
KpUcTalu3anus (OTBepAEBaHUE), KUIIEHHE, Terulonepenada (TEIIONPOBOJHOCTb, KOHBEKLNS,
U3JIyYeHUE), IJIEKTpU3alus TeJ, B3aUMOJEHCTBUE 3apsiioB, JAECUCTBUSA IJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMblKaHHME, B3aWMOJECWCTBUE MAarHuWTOB, JAEMCTBHME MAarHUTHOI'O IOJISI HA MPOBOJHUK C
TOKOM, 3JIGKTPOMAarHuWTHas MHIYKLHSA) [O ONHCAHUIO UX XapaKTEPHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBJICHUE;

J pacro3HaBaTh MPOSIBIICHUE U3YyUYCHHBIX (PU3MUECKUX SBICHUHA B OKPY’KAIOIIEM MHUPE,
B TOM 4Hclie (pU3MUecKue SIBICHHS B TPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KaNMUISPHBIC
ABJICHUS B MPUPOJIE, KPUCTAILIBI B IpUpoJie, usnydeHue ColHia, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, OOpa3oBaHME pOCHI, TyMaHa, HWHEs, CHEra, JJEKTpUYECKHE SBICHHS B aTMocdepe,
3JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMilu, Ipeld MOoI0COB, POIb MAarHUTHOTO
NoJIsL JUIsl JKU3HM Ha 3emile, TMOJSIPHOE CUSHHUE, IIPU 3TOM IEPEBOAMUTH NMPAKTUYECKYHO 3ajady B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUI;

J ONKCHIBATh W3YUYEHHBbIE CBOMCTBA Tel W (PU3NYECKUE SBJICHUS, HCIIOJIb3YS
¢dusnyeckue BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSS HSHEpPrus, KOJIMYECTBO TEIUIOTHI, yJeiabHas
TEIIOEMKOCTh BEIECTBA, yJeNbHas TEIUIOTa IUIABJIECHHUS, YJelbHas TEIuIoTa MapooOpa3oBaHMs,
ylenbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3((UIMEHT MONe3HOro AeWCTBUS TEIJIOBOM MAIWHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3IyXa, OJJICKTPUYECKMH 3apsjl, CHJIa TOKA, DIEKTPUYECKOE
HalpsDKEHUE, CONpPOTHBIEHHE IIPOBOJHMKA, YAEIbHOE CONPOTUBIIEHUE BEIIECTBA, paboTa U
MOIIHOCTb 3JEKTPUYECKOTO TOKa), MPH OMHCAHUHM TMPaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCTOJIb3YEMbIX BEIUYMH, O0O3HAYEHUS U €AMHUIBI (PU3MYECKHX BEIMYHMH, HAXOAUTh (OpPMYIIbI,
CBS3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIUYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TI'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUNH;

. XapaKTepu3oBaTh CBOMCTBa Tel, (pU3MuUecKHe SBICHHUS W TPOLECCH, HCIONIB3Ys
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUH CTPOEHUS BEIIEeCTBA, IPUHIIUII
CYNEpHO3UIMK IoJIel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma Juis
ydacTKa Lieny, 3akoH J[xoyna—JIeHna, 3aKkoH COXpaHEHUs! YHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

J OOBSACHATh (PU3UUECKHE MPOLECCHl U CBOWCTBA TEN, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyallUl TNPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHOCIEICTBEHHBIE CBS3U,
CTpPOUTh OOBsICHEHHE U3 |—2 Jjornyeckux mIaroB ¢ omopol Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUecKux SABICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

o pewmiath pacu€THble 3ahayd B 2—3 JEHCTBHA, HUCMONB3Yys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBalOIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a yCJOBHUS 3aJauyd 3alUCBIBaTh KPaTKOE



yCIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JUISl PEIIEHUs 3aJayM, BHIOMpATh 3aKOHBI U (DOPMYIIBL,
HeoOXoquMble sl €€ peLeHUs, MPOBOJUTH pPAcuéThl M CpPaBHUBATh IIOJYYEHHOE 3HAUYEHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

J pacrio3HaBaTh IpOOJIEMBbl, KOTOPbIE MOXXHO PEIIUTh IPU HOMOIIM (U3NYECKUX
METO/IOB, HCIOJb3ysl OIMCAaHUE MCCIEJOBAHUSA, BBIIEIATh IPOBEPSEMOE IPEAIOI0KEHHUE,
OLIEHUBATh [IPABUIILHOCTD MOPSAIKA POBEICHUS UCCIIE0BaHMs, JeaTh BHIBObI;

J IPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUN WIN (PU3NIECKUX CBOMCTB
TeJl (KanWJUIApHbIE SIBJIECHUS, 3aBHCUMOCTh [JaBJIEHUS BO3JyXa OT €ro o0béMma, TemIeparyphl,
CKOPOCTH IIpollecca OCTBIBAaHUS M HArpeBaHMsl IpU M3IYYEHUMM OT LIBETa U3IIydarolei
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT TEMIIEPATYPbI KUAKOCTU U IUIOIIAIU
e€ MMOBEPXHOCTH, 3JEKTPU3ALMS TeJI U B3aUMOJEHCTBHE AIIEKTPUUYECKHUX 3apsA0B, B3aUMOACHCTBUE
IOCTOSIHHBIX MAarHMWTOB, BM3YyalM3allis MAarHUTHBIX IOJE€H NOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTI'O NOJIsl HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENSA
MIOCTOSTHHOTO TOKa): (hOpMYyITUpOBaTh MPOBEPSEMBIE MPEAIOI0KEHUsS, COOMPATh YCTAaHOBKY W3
IPEI0KEHHOI0 000PYJ0BaHUS, OIMCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBO/IBI;

o BBINOJIHATH IPSMBIE H3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOMN BIaXXHOCTH BO3yXa,
CHJIBI TOKA, HAIPsDKEHHsI C HCHOJIb30BAHHMEM AaHAJOrOBBIX HPUOOPOB M JATUMKOB (DU3MUYECKHX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIIOTHON MOIPEIIHOCTH;

. IIPOBOAMTDH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (hPH3MUECKON BEIMYHHBI OT IPYroM C
MCIIOJIb30BaHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS IIPOBOJHUKA OT €r0 JJIUHBI,
IUIOUIA/IM TOMEPEYHOr0 CEYEHUS U YIEJIbHOIO COIPOTUBIIEHUS BELIECTBA IIPOBOAHHKA, CUJIbI TOKA,
UAYLIETr0 Yepe3 MPOBOJHUK, OT HANPSKEHUS! HA IPOBOJAHMKE, UCCIEA0OBAHNUE M1OCIEI0BATEIBHOTO U
HapajyIeNIbHOTO0 COeIMHEHUH MPOBOJHUKOB): MJIAHUPOBATh UCCIEI0BaHUE, COOMPATh YCTAaHOBKY U
BBITOJIHATh M3MEPEHMs], CleAysl MPEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh pPe3yJbTaThl MOJy4YEHHON
3aBUCHUMOCTH B BUJI€ TaOJIUI U TpapUKOB, A€JIaTh BHIBOJBI M0 PE3yJbTaTaM UCCIIET0BAaHUS;

J IIPOBOJAMTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (ylelabHasl TeIIOEMKOCTD
BEIIECTBA, CONPOTUBJIEHUE NPOBOIHUKA, pad0Ta U MOUTHOCTh 3JIEKTPUUYECKOTO TOKA): MJIAHUPOBATh
U3MEpEeHus, COOMpPaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPeJUI0KEHHOM WHCTPYKLUHU, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

J coOnroAaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpu padboTe ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

J XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOHCTB € ONOpPOM Ha MX OMHMCaHUS (B TOM 4YMCIE: CHCTeMa OTOIUIEHHUsS JIOMOB, TUTPOMETD,
napoBas  TypOWMHA,  amMmepMerp,  BOJbTMETP,  CUETUYMK  DJIEKTPUUYECKOW  BHEpruu,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE AMEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
NPEOXPAHUTEIH, JIEKTPOMArHUT, JJIEKTPOJBUraTeNb MOCTOSIHHOTO TOKA), UCIOJb3Yys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

J pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEpUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI SJIEKTPHUYECKHUX
neneil ¢ mocineAoBaTeIbHBIM W IMapajljIeNIbHbIM COEJUHEHHEM JJIEMEHTOB, pasiinyasl YCJIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

o OPUBOANUTh TpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpHUMepax) HPAKTHIECKOro
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B OBCEAHEBHOM KMU3HHU JUI oOecrieueHus: 6e30MacHOCTH MpU
oOpailieHnu ¢ npubopaMu M TEXHUYECKHMMH YCTPOMCTBaAMH, COXPAHEHUsSI 3J0POBbsI U COOIIOICHUS
HOPM 3KOJIOTHYECKOT'0 MOBE/ICHUS B OKpYXKarollel cpere;



o OCYILECTBIIATh NMOUCK MHGpoOpManuu (u3ndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE HUMEIOUIMXCA 3HAHMM M IyTEM CpPaBHEHUS JOIOJHUTENBHBIX HCTOYHUKOB BBIICIATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;

J UCTOJB30BaTh MpPU  BBINOJIHEHWH y4YeOHBIX 3aJaHUK  HAYYHO-TIOMYJISIPHYIO
auTeparypy (HU3MUECKOro COJEpXKaHHs, CHpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJICTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus WHPOPMAIIUU U3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

J CO3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE M KpaTKUE YCTHBbIE COOOLIEHMs, 0000mIast
UHPOPMALIMIO M3 HECKOJbKHUX HCTOYHUKOB (PU3MUYECKOrO COAEp)KaHUsS, B TOM 4YHCIE IyOJINYHO
IIPEJCTaBIISTh PE3yIbTATHI IPOCKTHOW MIIM MCCIEA0BATENBCKON NEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCTOJIb30BaTh M3yYEHHBIH TNOHATHHHBIN ammapar Kypca (M3HMKH, CONPOBOXIATh BBICTYIUICHHE
MPE3EHTALUEM;

o IOpU BBIIOJHEHUU Y4YEOHBIX INPOEKTOB M HCCIEAOBAaHMM (PU3UYECKUX IPOLIECCOB
pacrpenesaTb 00s13aHHOCTH B IpyIIe B COOTBETCTBUM C IOCTABJICHHBIMM 3aJjauyaMH, CIEAMTH 3a
BBINOJIHEHUEM IIJIaHA JISHCTBUN U KOPPEKTHPOBATh €r0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKIA]]
B JIEATENBHOCTh IPYIIIbl, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBUE, MPOSIBIISASI TOTOBHOCTh
paspeniatb KOH(INKTHI.

K xoHny oOyuyeHus B 9 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

. UCIIOJIb30BaTh IOHATHUS: cHUCTeMa OTcuéra, MaTepuajbHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JABMKEHMs, aedopmanus (ymnpyras, IUIacTUYecKas), TPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TEJO, LEHTP THKECTH TBEPAOTO Teia, paBHOBECHE, MEXaHHMUECKUE KOJIEOAHHWS M BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIeKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAJBbHO30PKOCTb, CIIEKTPBl MCIyCKaHMs M IOIJIOIIEHUs, anb(da, Oeta- U ramma-
W3ITy4eHUsl, U30TOIBI, SAepHAs SDHEPIeTHKa,

J pa3nuyath ABJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBUKEHHE, CBOOOJHOE MaJIeHUE Tell, PABHOMEPHOE JBUKECHHE
[0 OKPY>XKHOCTH, B3aUMOJICHCTBUE TEJI, PEaKTUBHOE JIBI)KEHUE, KOJIeOaTelbHOE JIBH)KEHUE
(3aTyxarolye M BbIHY)KJICHHbIE KojeOaHMs), Pe30HaHC, BOJHOBOE JIBUKEHHE, OTPaKEHHE 3BYKA,
IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE, OTPAKEHHE W IPEIIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE
OTpakKeHHE CBETa, pa3joKeHue Oeroro CBeTa B CIEKTP M CJIOKEHUE CIEKTPajbHBIX IIBETOB,
JUCTIepCUsi CBEeTa, €CTECTBEHHas paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3JIy4eHUs1) MO0 ONMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIHX
JaHHOE (prU3MUYecKoe SBICHUE;

. pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUYECKUX SBJICHUHM B OKPYXKarOIIeM MUpE
(B TOM umucie pu3nYecKue SBJICHUS B IPUPO/JIE: MPUIUBHI U OTJIUBBI, ABIKeHHE M1aHeT ColHeuHOM
CUCTEMBI, DPEAKTHMBHOE [BHUKEHHE JKHUBBIX OPraHW3MOB, BOCHpPUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIeTpsACEeHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, X0, I[BE€Ta TeJ, ONTHYECKUE SBJICHHS B MPHUPOJE,
Ouosnornyeckoe JEHUCTBHE BHJIUMOIO, YIbTPAapHOIETOBOIO W PEHTIEHOBCKOI'O H3IYyUYCHMH,
€CTEeCTBEHHBIN paJMOaKTHUBHBIN (OH, KOCMUYECKUE JIy4H, PAJHOAKTUBHOE M3Ty4EeHUE MPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PAJMOAKTUBHBIX M3TyUYE€HUI HAa OPraHu3M 4YeJOBeKa), MpU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBOMCTBA (IMpHU3HAKK) (PU3MUECKHUX
SIBIICHUI;

o ONHKCBHIBATh H3YYEHHBIE CBOMCTBa Ten M (U3NYECKHE SBICHHS, MCIOIB3Ys
¢u3nueckrue BeIUYUHBI (CPEHssS U MIHOBEHHAss CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBM)KCHUH,



YCKOpEeHUue, epeMelieHne, MyTh, YIJI0OBasi CKOPOCTh, CUJIa TPEHUS, CHJIa YIPYTOCTH, CUJIa TSHKECTH,
YCKOpEeHHE CBOOOTHOTO Ta/IeHHs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHHUYEeCKas paboTa u
MOITHOCTb, MOTEHIIAJIbHAS] SHEPTHSI TeNa, MOAHITOTO HaJ| IOBEPXHOCTHIO 3€MJIH, MOTCHIIUAIbHAS
SHEPrusl CXKATOW MPYKUHBI, KHHETUYECKasi YHEpPrusi, MOoJHas MEXaHW4YecKas SHEprus, Mepuoj u
yacToTa KoJeOaHui, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKa3aTelb
NPEJIOMIJICHUS! CPEIbl), TIPY ONMCAHUK MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIOIb3YEMBIX
BEJIMYMH, O0003HAYECHUS W E€IUHHILBI (U3NYECKUX BEIWYHH, HAXOAUTHb (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYH0 BEIUYMHY C JPYTMMH BeIHMYMHAMH, CTPOUTh TIpadUKH HU3YHYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHUNH;

J XapaKTepu30BaTh CBOMCTBA Tel, (pu3MUECKUe SBICHHUS W TPOLECCHI, HCIOIB3YS
3aKOH COXpPAHEHHUsI YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIMIT CYTIEPIIO3UIIMN CHII, IPUHIIUIL
oTHOcuTeNnbHOCTH [anuiest, 3akoHsl HpI0TOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEIOMIICHUS CBETA, 3aKOHBI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET MPH SIACPHBIX PEAKIIHUIX,
Ipy 3TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKoe
BBIpa)KEHHE;

J OOBSICHATH (PU3MUYECKHE TPOLECCHl W CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallii TPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYHMHHO-CIICICTBEHHBIC CBSI3H,
CTpPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OHopol Ha 2-3 H3y4yeHHBIX CBOWCTBA
buznyecKux sBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

o pemiate pacu€THble 3aJa4ydl (OMUpAIOIIMEcs Ha CHCTeMy U3 2-3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI M (POpMyJbl, CBs3bIBatolMEe (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBUSL 3aJaud 3alKChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HENOCTAIONIME WM H30BITOYHBIC
JaHHbIe, BBIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIWUMBIC JJISi PEHICHHUS, MPOBOAUTH PACUYETHI U
OILICHUBATh PEATTMCTUIHOCTD MOTYUYSHHOTO 3HAUYCHHS (PU3MYECKON BETMIHUHBL,

o pacrio3HaBaTh IpOOJIEeMbl, KOTOPbIE MOXXHO PEIIUTh NpPU HOMOIIM (U3NYECKUX
METO/IOB, WCHOJB3ysl OIMCAaHWE WCCIECIOBAHUS, BBIIEIATH TPOBEPSEMOE IPEIIOTI0KECHNUE,
OLICHUBATh  MpPaBWIBHOCTb  MOpPSAJKAa  TNPOBEJCHMUS  HUCCIEAOBaHMs,  JelaTb  BBIBOJBI,
UHTEPIPETHUPOBATH PE3YNIbTAaThl HAOIIOIEHUI U OIBITOB;

. MIPOBOJIUTH OTBITHI IO HAOIFOICHUIO (PU3UIECKUX SIBICHUN WIN (PU3NIECKUX CBOMCTB
Ten (M3ydeHHe BTOPOro 3akoHa HbBIOTOHA, 3aKOHA COXpPAaHEHHs SHEPTHH, 3aBHCHMOCTH IMEPHOjIa
KOJICOaHUH TPYKWHHOTO MasTHHKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBHCUMOCTH OT
aMIUTUTYbl MaJiblX KoJjeOaHW, MpSIMOJUHEHHOE pPACIpOCTpaHEHHE CBETa, pasIoKeHHe Oeoro
CBETa B CIIEKTpP, U3yUYEHHE CBOICTB M300pakeHUs B IIOCKOM 3€pKajie M CBOMCTB HM300pakeHUs
npeaMeTa B cOOMparolieil JrH3e, HaOM0JeHNe CIUIONIHBIX W JMHEHYAThIX CHEKTPOB U3IY4CHUs):
CaMOCTOSITENIFHO COOMPATh YCTaHOBKY M3 HM30BITOYHOTO HaOOpa 00OpYHAOBaHUS, OMHCHIBATH XOII
OTIBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

o IPOBOJUTH NMPH HEOOXOIMMOCTH CEPUIO NMPSAMBIX M3MEPEHMM, OINpenelss CpeaHee
3HaYeHHE H3MepsieMOil BelMYMHBI ((POKYCHOE pacCTOsSHUE coOMparomiell JHH3bI), 00OCHOBHIBAThH
BBIOOD crtocoba u3mMepeHus (M3MEpPUTENHLHOTO MPUOOPa);

J MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PH3MUECKUX BEITUYMH C UCIIOIB30BaHUEM
OpSAMBIX HM3MEpeHHH (3aBUCHUMOCTh IYTH OT BPEMEHU NP PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
HAYalbHOM CKOPOCTH, TepHoAa KOJe0aHWH MaTeMaTHYecKOro MasTHHKAa OT JUIMHBl HHTH,
3aBUCUMOCTH yTJia OTPaKEHHs CBETa OT yIJa TMaJeHHs W yrJia MPEeIOMJICHHUS OT YIJa MaJeHHs):
IUTAHUPOBATh MCCJIEOBAHUE, CAMOCTOSTEIBHO COOMpPATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThI
MOJYYeHHOM 3aBHCUMOCTH (PU3UYECKUX BEJIMUYMH B BHUJE TAOIUI U rpadUKOB, JI€JaTh BHIBOJBI 110
pe3yJibTaTaM HCCIe0BaHNUS;



J IPOBOJUTh KOCBEHHbBIE H3MEpEHUs (U3UYECKUX BEIMYUH (CPEAHss CKOPOCTb U
YCKOpPEHHE TeJla MPU pPaBHOYCKOPEHHOM JIBUYKEHMH, YCKOPEHHE CBOOOJHOIO MaJeHus, KECTKOCTh
NpPY>KUHBL, KOA(QQUIMEHT TPEHUsI CKOJBKEHHs, MEXaHW4yeckas padoTa M MOIIHOCTb, 4acToTa U
nepuoJ KoJebaHuil MaTeMaTHYeCKOT0 U NMPY>KUHHOTO MasTHUKOB, ONTUYECKAas CHJIa cOOMparomei
JMH3Bl, PAJMOAKTUBHBIMN ()OH): IUIAHMPOBATH M3MEPEHHs, COOUpPaTh SKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIeaysl MPEUI0KEHHOW MHCTPYKLUH, BBIYUCIATh 3HAYEHUE
BEJIMYMHBI W aHAJU3UPOBATHh MOJYYCHHBIE pE3YJIbTaThl C Y4YETOM 3aJaHHOW TOTPEIIHOCTH
U3MEPEHU;

o coONoIaTh TpaBHJIa TEXHUKUM OE30MacHOCTH TpH paboTe ¢ JabopaTOpPHBIM
000pyI0BaHUEM;
o pa3nyaTth OCHOBHBIE NMPU3HAKK M3YUYCHHBIX (DU3NYECKUX MOJEJICH: MaTephalibHas

TOYKa, a0COJIOTHO TBEPAOE TENO, TOUCYHBIA MCTOYHUK CBETA, Jyd, TOHKAs JUH3a, TUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O $1]1pa;

. XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YUCIIE: CIIUIOMETP, AATYUKHU MOJO0KESHHUSI, PACCTOSHUS
N YCKOpCHHA, PpPaKETa, 53XO0J0T, OYKH, IICPUCKOII, (bOToaHHapaT, OIITHYECKHE CBETOBOAEBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuiibcoHa), HCIONIb3Ysl 3HAHUS O CBOWCTBAX (PU3NICCKUX SBIICHUI
U HeoOXoauMble GU3NYECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl W CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEUICHUH Yy4eOHO-
MPAKTUYECKUX 3a]a4, ONTUYECKHUE CXEMBI JJIsi MOCTPOCHHUS M300paKEHHH B IJIOCKOM 3epKalie U
coOuparoIei JTMH3E;

° NPUBOJNUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TpHUMEpax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/ISI/I‘I€CKI/IX 3HAHUH B HOBCGI[HCBHOfI KHU3HU TJIA obOecrieueHust 0€30IIaCHOCTH npu
oOpailieHuu ¢ npubopaMu M TEXHUUYECKMMH YCTPOMCTBaAMM, COXPaHEHUsI 30POBbsI U COOIIOICHUS
HOPM DKOJIOTMYECKOIO MOBEAEHUS B OKPYKalOLLIEH cpelie;

. OCYHIECTBIISITh TOWMCK HHpOpMAIuu (PuU3NYecKkoro coaepxkanus B VIHTepHeTe,
CaMOCTOSITENFHO (HOPMYIHPYS MOUCKOBBINA 3aMPOC, HAXOAUTh MYTH OMPEAETCHUS TOCTOBEPHOCTH
MOJTy4YeHHOU HH(OpPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIBHBIX HCTOYHUKOB;

° UCIOJIb30BAaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJlaHUil  HAy4YHO-TIOIYJIIPHYIO
auTeparypy (U3MYECKOTO COJEpKaHHUsA, CIPABOYHBIE MaTepHalibl, pecypchl ceTu HWHTepHer,
BJIQ/IETh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UHPOPMALMK U3 OJHON 3HaKOBOMN
CHCTEMBI B JAPYIYIO;

o co3laBaTh COOCTBEHHbIE TMHUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
I/IH(l)OpMaHI/II/I U3 HECKOJIBKUX HCTOYHUKOB (1)I/I3I/I'-IGCKOI‘O COJZCpIKaHNA, Hy6J'II/I'—IHO MNpEaACTaBJIATH
PE3YIbTATEI HpO@KTHOfI HIIN I/ICCJ'IG)IOB&T&]'IBCKOIZ ACATCIBHOCTH, ITPU OTOM I'PaMOTHO UCIIOJIB30BATh
W3YYCHHBII TOHATUHHBINA ammapar M3y4yaeMoro pasiena (pu3ukd U COMPOBOKIATh BBICTYTUICHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TemaTuveckoe MIaHMPOBaAHUE

7 ki1acc
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmorexka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeeHHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bubmuorexa [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 ki1acc

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBblie siBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 kJjacc

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no paznmeny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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