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[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOIEro oO0pa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IOJIOKEHUI U TpeOOBAHMI K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHON MPOTPaMMBbI, NMPEACTABICHHBIX B
OI'ocC gOO a Takke ¢ Yydyé€roM (QenepanbHOl pabouedl MpOrpaMmbl
Bocriutanus U Konneniuu npenoaaBanus yueOHOTo npeaMera « ODuznkay.

Copepxxanue mnporpamMMbl O (U3HMKE HAIMpaBiIeHO HAa (POPMHUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaOIIMXCS U OPraHU3ali0 U3y4YeHUs
bu3UKH Ha JEATeIbHOCTHOM OCHOBEe. B mporpamme mo (u3uke YYUTHIBAIOTCS
BO3MOXHOCTH yueOHOro npeamera B peanusanuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)KE€ MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma 1o (¢u3MKe yCTaHaBIMBAeT paclpenesieHue y4eOHOTo
MaTepuasa mo rojaMm oOydeHHs (MO KjaccaM), MpeiaraeT MHPUMEPHYIO
NOCJIEIOBATEIbHOCTh M3YYEHHS] TEM, OCHOBaHHYIO Ha JIOTMKE pa3BUTHUSA
NPEIMETHOTO COJIepkKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroIuXxcsl.

[Iporpamma no ¢usuke paszpaboTaHa € LEIbIO OKAa3aHUS METOAMYECKOU
MOMOLIY YYUTENIO B CO3JJaHUU padoyueil mporpaMmMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISETCA CHCTEMOOOpA3yIOIIMM Uil  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3MYECKUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOIIECCOB M SBJIECHUM, M3y4aeMbIX XUMHEH, OHUOJOTHEH, aCTpOHOMHUEUH U
¢dbuzudeckoi reorpadueil, BHOCUT BKJIQJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPeJoCTaBIsieT HauOoyiee SICHbIe O00pa3lbl NPUMEHEHHUS HayYHOIO
METO/]1a MMO3HaHU, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa u3 rIaBHBIX 3a1a4 (puznueckoro oOpa3oBaHUs B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOMT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON I'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaroninuxcs.

N3yuenue ¢usukun Ha 06a30BOM ypOBHE MpEIIONiaraeT OBJIAJICHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB:

e Hay4HO OOBSCHATDH SIBJICHMUS,

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAaHUS;

e HHTEPIPETHUPOBATH JAHHBIE W  UCIOJIb30BaThb  HAyYHBIC
JIOKa3aTeNbCTBA JJIS ITOJYUYEHHUS BBIBOJIOB.

Henu wsyueHus (Pu3NKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
omnpenenensl B KoHmenmuu npenogaBaHusi yuyeOHoro mpeamera «Dusnka» B
oOpa3zoBaTebHBIX oOpraHu3anusax Poccuiickoit ®denepanun, peaH3yOMIUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOrPAaMMBbI, YTBEPXKIEHHON pEIICHUEM
Komnerun MunucrepctBa mnpocsernieHust Poccuiickoit deaepanuu (IpoTOKOI
oT 3 nexadps 2019 r. Ne [1IK4BH).

Heau nzyyenus pusuku:

e TMpHOOpETEHHE HMHTEpeca U CTPEMIICHUS OOYYarOMIMXCA K HAyYHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTHE WX MHTEIEKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHUE TMPEJCTABICHU O HAYYHOM METOAE TO3HAaHHUS U
(bopMHUpOBaHUE HCCIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIINM
SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHUSI KaK PE3yJIbTaTa WU3YYCHHS
OCHOB CTPOEHHUS MaTepuu W (yHIAMEHTAIBHBIX 3aKOHOB (DHU3UKH;



(opmupoBanue npecTaBIeHUA O POIK GUIMKHU /TSl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHUH;

pa3BUTHE TPEACTaBICHUA O  BO3MOXHBIX cepax  Oymymeit
npodecCUOHANILHON AESTEILHOCTH, CBI3aHHOU ¢ (DU3UKOM, MOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHne 3THX TN MpOorpaMMbl 10 (DU3UKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIOIIMX 3a4a4.:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIECTBa, O
MEXaHMYECKHUX, TEIUIOBBIX, dJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSAX;

MPUOOPETEHUE YMEHUI ONUCHIBATH U OOBACHATH (DU3UYECKUE SBICHUSA
C UCIOJIb30BAHUEM MOJYUYEHHbBIX 3HAHUU;

OCBOCHHME METOJOB peUIeHUs] MPOCTEUINNX pacuyE€THBIX 3a1ad C
UCIIOJIb30BAHUEM (l?naneCKHx MOjIeTIeH, TBOPUYECKHUX U
NPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOMIOAATh NPUPOJIHBIEC SIBICHUS W BBINOJHATH
OTIBITHI, TAOOPATOPHBIE pa0OTHl U HKCIIEPUMEHTAIIbHBIE CCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OocBOoeHHME TNpuéMOB paboTel ¢  uHbopmamuedn  (HU3MUECKOTO
coJiepKaHusl, BKItOYash MH(OPMAIMIO O COBPEMEHHBIX JIOCTHIKCHUSIX
bu3KKYM, aHAJIU3 U KPUTHUYECKOE OIIEHUBaHUE H(OpMAIUy;
3HAKOMCTBO €O  cepamu  mpodeccuOHANbHOM  AESTENBHOCTH,
CBS3aHHBIMM C  (U3UKOH, U  COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAaHHBIMHU Ha JOCTHXKEHUAX (PU3MUECKON HAYKH.

Ha u3ydenne ¢uszuku (6a30BbIH _/ypOBCHL) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus 0TBOAUTCS 238 4acoB: B

Kiacce — 68 vacoB (2 yaca B Hezei0), B

8 kimacce — 68 yacoB (2 yaca B Hexemwo), B 9 kimacce — 102 gaca (3 4daca B
HEJIETTIO).

[Ipennaraemslii B mporpaMMe 1o (GU3HMKe MepPeUYeHb JJaOOPaTOPHBIX padoT
U OIBITOB HOCHT PEKOMCHAATEIBHBIN XapakTep, YYHUTEIb JeJlaeT BBIOOD
IPOBEJICHUS JIA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHIMBHIYAIbHBIX
OCOOCHHOCTECH  OOydYaroIIuXCs, CIMCKa OKCIEPUMEHTAIbHBIX  3aJaHUMH,
npejiaracMbIX B paMKaX OCHOBHOI'O TOCYJIaPCTBEHHOTO 3K3aMeHa Io (DH3UKeE.



COIAEPKXAHHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B MO3HAHUM OKPY:KAIOIIEero Mupa.

@dusuka — Hayka o npupone. SBieHus npupoabl. PUsMyYecKue sSBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®usnyeckue BenuunHbl. V3mepenne pusznueckux Bennuud. Ouznueckue
npu6bopsl. [lorpenmHocTs u3mMepeHuit. MexiyHapoiHasi CUCTEMA €IUHMII.

Kak ¢usuka wu [pyrue ecTecTBEHHbIE HAyKH H3y4aloT TMPUPOIY.
EctecTBeHHOHAy4HBI METOJ TMO3HAHMS: HAOIIOJCHUE, NMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKECHUE THUIOTE3, HJKCIECPUMEHT IO MPOBEPKE THUIOTES,
oObsicHeHue HabmogaeMoro siBiaeHus. Onucanve (U3NYECKUX SBICHHUN C
IIOMOILbIO MOJEJIEH.

Jlemoncmpayuu.
1. MexaHu4yecKkue, TEIIOBBIE, SJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBIICHUS.

2. @usuveckue MpUOOPHI U MPOoIeTypa MPSIMBIX U3MEPEHUI aHaIOTOBBIM
U 1IUGPOBBIM IPUOOPOM.

Jlabopamopnuie padbomot u onvimeol.

OrnpeeneHue 1EeHbI JICJICHUS IIKAIbl U3MEPUTEIBLHOTO TTPUOOpa.
N3mepenue paccTossHUM.

N3mepenune 06bEMa )XKUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenue Temrepatrypsl MpU MOMOIIU KUAKOCTHOTO TEPMOMETpa U
NaTYUKa TEMIEPATYpPHI.

[IpoBeneHue uccnenoBaHus MO MPOBEPKE TUIIOTE3bI: TaJbHOCTh MOJIETA

mapuka, IIYmCHHOI'0 TOPHU30HTAJIbHO, TCM 60J'II>HI€, yeM OoJIbIIe
BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeJeHUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBukeHne dactul] BemiecTtBa. CBS3b CKOPOCTH JBWKEHHUS YACTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzanmoaelictBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEUIECTBA: CTPOCHHE Ta30B, JKHUIKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBs3b MEXy CBOMCTBAMU BEUIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenne GpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddys3un.

3. HaGmromenwe  siBJIeHWM, OOBACHAIOMMXCS  MPUTSKCHHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM psiioB (C  HCIOIb30BAHUEM

dbotorpaduii).

2. OmBITHI IO HAOTIOJICHUIO TEIJIOBOTO PACIITMPEHHMSI Ta30B.

3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHJT MOJIEKYJISIPHOTO TIPUTSIKCHHUSL.

Pa3znen 3. /IBu:keHHe M B3aHMOAeiCTBHE TeJl.
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MexaHnnyeckoe NBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JABUKECHUE.
Cxopoctb. Cpeansisi CKOPOCTh IPU HEPABHOMEPHOM JBH>KEHUHU. Pacyér mytu u
BPEMEHU JIBUKECHUSI.

SBnenne mHepUMU. 3aKOH MHEPUMU. B3amMoneicTBHE Tell Kak MPUYMHA
W3MEHEHUS CKOPOCTH ABWKEHUSA Tel. Macca kKak Mepa WHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSA3b MJIOTHOCTUA C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
0o0BbEMa BellecTBa.

Cuna kak XxapaKTepUCTHKa B3auMojieicTBUs Tell. Chila ypyrocTd 1 3aKOH
I'yka. I3mMepeHue cuibl ¢ MOMOIIBIO JMHAMOMETpPA. SIBIICHUE TATOTCHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha JApyrux IutaHerax. Bec tema. HeBecoMocTs.
CroxeHue CWil, HalpaBJICHHBIX MO OJAHOW mpsiMoil. PaBHOneWcTByromas CHIL
Cuna tpenusa. TpeHue CKOJNBXKEHUS M TPEHUE MOKOsA. TpeHue B mpupoae M
TEXHUKE.

Jlemoncmpayuu.

1. HaOGmronenne MexaHUYECKOTO IBUKEHUS Tea.

N3Mepenne CKopoCcTH NMPSIMOJTUHEMHOTO JBUKEHUS.
HaGmronenue siBjieHUS MHEPIINH.
HaGmonenne n3aMeHeHus CKOPOCTH TTPU B3aUMOICHCTBUM TEJI.
CpaBHeHHME MacC IO B3aUMOJICUCTBUIO TEN.
. CnoxeHue cuj, HanpaBJIEHHBIX 110 OJHON MPSIMOM.
Jlabopamopnuie pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO _ JIBMODKCHHS (IIapuka B
KHUJKOCTH, MOJIETH DJICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. OnpeneneHue cpelHEd CKOPOCTH CKOJIbKEHHs OpYyCKa MM IIapHUKa I10
HAKJIOHHOM IJIOCKOCTH.
3. OmnpeneneHre MIOTHOCTU TBEPAOTO TeEINA.
4. OmBITBI, 1€EMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsKeHus (aedopmanun)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OmBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKECHUS
OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3oB.

HNasnenne. CriocoObl YMEHBIIIEHHUS W yBeNIWueHUs AaBieHus. [laBneHue
ra3a. 3aBUCHMMOCTb JaBJIGHHS Ta3a oOT oO0BéMa, Ttemmeparypol. Ilepemaua
JNABIICHUSI TBEPIBIMU TENaMH, >KUAKOCTIMH W Ta3zaMH. 3akoH Ilackans.
[TneBMaTHUeCcKHe MalIMHBI. 3aBUCHUMOCTh JABJICHUS >KHJIKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ mapaBiruecKue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
Bo3ymHON o0omouku 3emun. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJICHUS. 3aBHCHUMOCTh aTMOC(HEPHOTO MaBIICHHUS OT BBICOTHI HAJl YPOBHEM
Mopst. [Ipubopsl 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBMEe KMAKOCTM M ra3a Ha MNOIrPpyKEHHOE B HHUX TeJO.
BoiTankuBaromas (apxumenosa) cwia. 3akoH Apxumena. [lnaBanume Ten.
Bo3znyxomnnaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS Ta3a OT TEMIIEPATYphI.

[lepenava naBneHUs KUIKOCTHIO U Ta30M.
Coobmaronyecst COCY/Ibl.
['mppaBanueckuii mpecc.

[IposiBnenne nericTBUsS aTMOCHEPHOTO TaBICHUS.
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6. 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA MOrPYKEHHON YacTH
TeJla U INIOTHOCTU KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOILIEH CUJIBI BECY BBITECHEHHOU KUJKOCTH.

8. YcloBHE IUIaBaHWA TEN: IUIABAHME WIIM IIOIPYKEHUE TEI B
3aBUCUMOCTHU OT COOTHOMIEHUS IIJIOTHOCTEN TEJIa U JKUAKOCTH.

Jlabopamopnule padbomot u onvimol.

1. HccnenoBaHue 3aBHCMMOCTM Beca Tela B Boje OT 00bEMa
MOrpyXKEHHON B AKUAKOCTb YaCTHU TENA.

2. OmpenejieHue BBITAIKMBAIOLIEH CHUIIBI, JEHCTBYIOIIEH Ha TEIO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIENW CHWJIbI, JIEMCTBYIOIIEH Ha
TEJO B )KUJKOCTH, OT MAaccChl TeJa.

4. OnpITBl, JI€MOHCTPUPYIOIIHWE 3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIE Ha TEJIO0 B KUAKOCTH, OT O0BEMa MOrpyKEHHOW B
KUJKOCTh YAaCTH T€JA U OT INIOTHOCTU KUJKOCTH.

5. KoncrpynpoBanue apeoMerpa WIM KOHCTPYMPOBaHHME JIOAKM H
onpenesieHne €€ rpy30n04bEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHeprusi.

Mexanundeckasi padboTta. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas TIOCKOCTh. [IpaBumio
paBHOBecus prruara. [I[puMeHeHue npaBusia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanuzMoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHernueckas M TOTEHUUAJIbHAs HHEPTHS.
[IpeBpamieHne OJHOrO BHJAA MEXAaHMYECKOW DJHEPIMUM B JPYrol. 3aKOH
COXpPaHEHUsI JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeol.

1. OnpezneneHue pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHHH

T€JIa [0 TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBHM paBHOBECHUS pbluara.

3. Nsmepenue KII/] HaKIOHHOW MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHS MEXAHUYECKON SHEPrHUH.

8 KJIACC

Pa3gea 6. TermioBbie sIBJICHUS.

OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETHYECKON TEOpPUU CTPOCHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPIKIAIOIINE
OCHOBHBIE TMOJIOKEHUS] MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTRBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra30B, KHIAKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KaMWUISIPHBIC SBJICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO JABMKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH SHEPIHUU:
Teronepeaada u COBEPIIIECHUE paboTHI. Bunsl TeTuIonepeaavu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHUE.

KonnuectBo TemnoTel. Y aenbHas TEINIOEMKOCTE BeliecTBa. TemiooOMeH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeEIJIoBOro OanaHca. IlnaBrmeHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JbHAs TEIUIOTA IUIABJICHUS.



[TapooOpazoBanue u xoujeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpbl KHUIEHUS OT aTMOC(epHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y JebHAas TEIJI0Ta CTOPAHUSL.

[Ipuniuner pabotel TeruoBbix aurarenaed KIIJ[ temmoBoro aBurarens.
TennoBele IBUTaTENN U 3alUTa OKPYKAIOLIEN CPENbI.

3aKOH COXpaHEHHMS U MPEBPALLIECHUS YHEPTUU B TEIJIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmonenune OpOyHOBCKOIO ABUKECHHUSL.

Ha6monenue nuddysum.

HaGmronenue siBneHuii cMauuBaHUs U KaTUJUISIPHBIX SIBJICHU.
HaGmroenre TenaoBoro paciMpeHust Te.

N3menenue naBiieHus raza npyu U3BMEHEHUH 00bEMa U HAarpEBAHUU UITU
OXJIaXKICHUHU.

[IpaBuiia n3mMepeHus: TEMIEPATypBhI.

Buabl Tenonepenayu.

OxJaXk7ieHue Mpy COBEPILICHUU PAOOTHI.

9. Harpepanue nipu coBepiieHUH padOThl BHEIITHUMU

cuiamu. 10.CpaBHEHHE TEMIOEMKOCTEN Pa3INYHbIX BEILIECTB.

11.Habmonenne KUneHusl.

12. HaGmroieHre nmocTosTHCTBA TEMIIEPATYPHI MTPH IUIABJICHUU.

13. Mojienu TEIIOBbIX IBUTATEIICH.

Jlabopamopnuie padbomot u onvimeol.

1. OnbITB O OOHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSHKEHHUS.

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA WJIU caxapa.

3. OmnbITHI 10 HAONIOEHHUIO TEIUIOBOTO PACIIMPEHHSI Fa30B, KHUIKOCTEN U

TBEPIBIX TEIL.

4. OmpeneneHue TaBIeHUs BO3lyXa B OaJIOHE IITPHIIA.

5. ONbBITHI, IEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh JABJICHUS BO3JlyXa OT €ro

00BEMa 1 HATPEBAHUS WIIA OXJIAKICHHUS.

6. IlpoBepka THIOTE3bl JMHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA

KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKE OT TeMIIEpaTyphl.
7. Habnropenune n3aMeHeHUs BHYTPEHHEH YHEPTUU Tea B pe3yJIbTaTe
TEIUIONepe aun U paboThl BHEIIIHUX CHII.

8. HccnenoBaHue siBIEHHs TEIUIOOOMEHA IPU CMELIMBAHUH XOJIOIHON U

ropsiueii BOJIbI.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOrO BOJON mpU

TEII00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpeneneHne yeabHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npounecca UCIapeHus.

12.0mnpeneneHrue OTHOCUTEIbHOM BIaXKHOCTH BO3/yXa.

13.0mnpeneneHre yAaeabHOW TeIUIOTHI IIaBIEHUS JIbJA.

Pa3znen 7. DiiekTpryecKkue 1 MATHUTHbIE SIBJICHHS.

Onektpuzauus Ted. JIBa poga sneKkTpuyecKkux 3apsanoB. BzaumopeiicTBue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTH CHIJIBI  B3aMMOJIEMCTBUSA
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe noje. Hanpsx€HHOCTh anekTpudyeckoro mnojs. [IpuHuun
CYNEpIO3ULUNA  DJIEKTPUYECKUX IoJed (Ha  KayeCTBEHHOM  YpPOBHE).
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Hocurenun osnekTpudeckux 3apsgoB. OJIEMEHTApPHBIM  AIEKTPUUYECKUI
3apsa. Crpoenune aroma. [IpOBOOHHMKHM WU JHMAJIEKTPUKHU. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUS CYHIECTBOBAHUS JIIEKTPUUECKOIO TOKA.
NcTtouyHuku moCTOSIHHOTO TOKa. J[EMCTBUSI 2JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass wnenb. Cuna TOKa. OJNEKTPUYECKOE  HAINPSIKEHUE.
ConpoTuBIEHUE MPOBOJHHUKA. YJEIbHOE COMPOTUBICHUE BEUIECTBA. 3aKOH
Oma gns ywyactka nenu. l[locienoBaTenbHOE€ M MAPAIIETBHOE COCIMHEHUE
MIPOBOJHUKOB.

PaGorta u MOIIHOCTH AJEKTpUYECKOro Toka. 3akoH Jlxoymns—JleHia.
DJNEeKTpUYecKue Ienu M MNOTpeOUTeNr DJIEKTPUUYECKOHM DSHEPruud B OBITY.
KopoTtkoe 3ambikanue.

[ToctosiHHBIE MarHuThl. B3auMOAENCTBUME MOCTOSIHHBIX  MarHUTOB.
MarautHoe mnosne. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHue JJis JKU3HM Ha
3emuie. OnbIT OpcTena. MarHuTHoOE MOJE 3JEKTPUYECKOTo Toka. [IpuMenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€iCTBME MArHUTHOTO TMOJs HAa MPOBOJHUK C
TOKOM. DJIEKTPOBUTATEITh IOCTOSTHHOTO TOKA. Ucnonb3zoBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOW WHAYKUMHU. I[IpaBuio
Jlenna. SHeKTporeHepaT%p. CrocoObl  TIOJIyYEHHUsI DJICKTPUYECKONH SHEPTUMu.
DJIEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

1. DrnekTpu3aius Ted.

2. JIBa pona neKTpUYECKUX 3aps/IOB M B3aUMOICICTBUE 3aPSAKEHHBIX

TEJL.

3. YCTpOMCTBO U JEUCTBUE JIEKTPOCKOTIA.

4. DneKTpocTaThyecKas MHIYKLIHS.

5. 3aKOH COXpAaHEHUS ANEKTPUUYECKUX 3apsa0B.

6. IIpOBOOHUKYU U TUDIIEKTPUKHU.

7. MonenupoBaHuE CUIOBBIX JIUHUN AIIEKTPUYECKOTO MOJIS.

8. MCTOYHUKM ITOCTOSHHOTO TOKA.

9 geﬁCTBHH BIICKTPUYECKOTO TOKA.

JEKTPUUYECKUIN TOK B KHJIKOCTH.
11. T"a30BbIi1 pasps.
12. I3MepeHune CUibl TOKa aMIIepMETPOM.
13. VI3MepeHune 31eKTpUYeCcKOro HaMps)KEHUsI BOJIBTMETPOM.
14. Peoctar u Mara3uH COIPOTUBIICHUM.
15. B3auMoericTBre NOCTOSHHBIX MATHUTOB.
16. MoaenupoBaHHe HEBO3MOXHOCTH Pa3AEeICHUsI IOJIKOCOB MarHuTa.
17. MoaenupoBaHHe MarHUTHBIX ITOJIEN ITOCTOSHHBIX MArHUTOB.
18. OnpIT Dpcrena.
19. MarHuTHoE nojie Toka. DIEKTPOMArHHUT.
20.JleficTBHE MarHUTHOTO TTOJISI HA TPOBOJAHUK C TOKOM.
21.DNEeKTPOJIBUTATENb MOCTOSTHHOTO TOKA.
22. MccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIVH.
23. OnbiThl Dapaes.
24. 3aBUCUMOCTb HaIPaBJICHUS] MHIYKIIMIOHHOTO TOKA OT YCIIOBUM €ro
BO3HUKHOBEHHS.
25. DNEKTPOTreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomot u onvimol.



1. OnpITel 1O HAOMIOACHUIO OAJIEKTPU3ALMM TeJl HWHAYKIUEH U npu
CONPUKOCHOBEHUH.

2. HccnenoBanue IEMCTBHS AIEKTPUUYECKOTO MOJS HA TPOBOJHUKHU U
TURJIEKTPUKHU.

CoOopka u mpoBepKa paboThl IMEKTPUUECKOM 1IETTH MOCTOSHHOTO TOKA.

N3mepeHne u perympoBaHue CHIIBI TOKA.

N3mepeHune u peryiMpoBaHue HANPSOKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3UcTop, OT

COMPOTHBIICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

7. OIBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHCHUMOCTD AIIEKTPUIECKOTO
COMPOTHBIICHUS TMPOBOJHHMKA OT €r0 JJIMHBI, TUIOMIAJM TOIEPEYHOTO
CCUCHUS U MaTepuaa.

8. IlpoBepka mpaBwWiia CIIOXKEHUS HAMPSDKCHWH TPHU ITOCICI0BATCIIBHOM
COCIMHCHHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuia JJIS CHIIBI TOKA TMPHU IMapajuieIbHOM COCIUHECHUH
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PE3UCTOPOB.

10. OnpenenieHre  pabOTHl  BJIEKTPUYECKOrO0  TOKa, MAYIIEr0 uepe3
pe3ucTop.

11. OmpenenieHUEe MOUTHOCTH DJEKTPUYECKOr0 TOKA, BBIAEISEMON Ha
pe3ucTope.

12. HCCHG}IOB&HI/IG 3aBUCHUMOCTH CHJIBI TOKA, HAYIICTO 9€PE3 JIaMIIOYKY, OT
HaIIpsAKCHUS Ha HCU.

13. Onpenenenue KIIJI HarpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3y4yeHne MAarHUTHOTO TIOJS IOCTOSHHBIX MAarHUTOB IIPU  HX
00bEIMHEHUH U pa3/IeJICHUN.

16. MccnenoBaHnue JEHCTBUSA 3JEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTpEJIKY.

17. OnBITH, JEMOHCTPUPYIOIIME 3aBHCHUMOCTbh CHJIBI B3aMMOJEHCTBHS
KaTyIIKd ¢ TOKOM M MAarHuTa OT CWJIbl TOKa M HAIPaBICHUSA TOKA B
KaTyIlKe.

18. M3yueHue nelcTBUS MarHUTHOIO I10JISI HA IPOBOJIHUK C TOKOM.

19. KoHctpynpoBaHue u u3yueHue paboThl AJIEKTPOIBUTATEIS.

20. Usmepenune KII/I amekTpoaBUraTeibHOM YCTaHOBKH.

21. OOBITBL TI0 MCCIIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIUH:
UCCIIEI0BAaHNE U3MEHEHHMI 3HAYEHUs W HalpaBICHUS WHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHMS.

Mexannyeckoe ABWXKEeHHME. MarepuanbHas Touka. CucTeMa oOTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO JABWKEHHUA. PaBHOMEpHOE MpsSMOJUHEHHOE
nBwkeHue. HepaBHoMmepHoe mpsMoiuHElHOe JBUkeHue. CpenHsia H
MTHOBEHHAsI CKOPOCTh TeJia TPU HEPABHOMEPHOM JBHXKEHHH.

Yckopenne. PaBHOyCKOpeHHOE mpsiMoJIMHEHHOe nBrmkeHHe. CB0OOOIHOE
naaenune. OnwiTel [ anumnes.

PaBHOMEpHOE ABMKEHHUE MO OKPYXKHOCTHU. [lepuos u yactora obparieHusl.
JIuHeliHas U yrioBast CKOpOCTH. L[eHTpOCTpEMUTENBLHOE YCKOPEHHUE.

IlepBriit 3axkoH Hprotona. Bropoint 3axkoH Hperorona. Tpertuin 3akoH
HproTona. [TpuHIMT CYIIEPIIO3ULIHA CHJI.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHUSI CKOJIbKEHUS,
CUJia TPEHHUS TOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTU U 3aKOH BCEMHUPHOIO TATOTEHUs. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIBmxenue mianet BoOKpyr Connua. IlepBas kocMudeckas CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHONM  TOUKH. AOCOIIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tela C 3aKPEIUIEHHOW OChIO BpalleHUs. MOMEHT CHUIIBI.
LenTtp TsoxecTu.

Nmnynec  Tena. W3menenue wumnynbca. HWMMnynbC cumibl.  3akoH
COXpAaHEHUs UMITYJIbca. PEaKTUBHOE IBUKECHHUE.

Mexannueckass pabota M MOIIHOCTh. PaboTa cuil TSXKECTHU, YNPYroCTH,
TpeHusi. CBsa3b dHepruu u padotsl. [loTeHMaNbHAsS SHEPrUs Tena, MOAHSATOTO
HaJl TOBEPXHOCThbIO 3eMJiM. [loTeHIManbHasi SHEPrUs CXKATOM MPYKUHBI.
Kunernueckas sueprus. Teopema 0 KHHETUUECKOU SHEPTUHU. 3aKOH COXPAHEHUS
MEXaHMYECKOU SHEPTUH.

Jlemoncmpayuu.

1. HabOmroneHue MeXaHMYECKOrO JBUKECHUS T€la OTHOCUTEIBHO PA3HBIX

TEJl OTCYETA.

2. CpaBHeHME IyTel M TPAa€KTOPHM ABMIKEHHS OJIHOIO U TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3Mepenune CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHMUSI.

HccnenoBanne npu3HaKOB paBHOYCKOPEHHOTO JBHXKEHUS.

HaGmonenue nBrkeHus Tea 1Mo OKPYKHOCTH.

HaGnronenne mexaHWYeCKUX SBICHUM, TPOUCXOASAIIUX B CHCTEME

orcuéra «Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU

OTHOCHUTEJIbHO KaOuHeTa (PU3nKu.

7. 3aBHCUMOCTbH YCKOPEHHSI T€Ja OT MACCHI TeJla ¥ JEHCTBYIOIIEH HA HETO
CHJIBL

8. HalGmromenue paBeHCcTBa CHII IPHU B3aUMOJICHCTBUU TEII.

9. l3MeHeHue Beca Tela pU YCKOPEHHOM JIBU>KEHUU.

10.ITepenaya umnynbca Ipy B3aUMOJICHCTBUM TEIL.

11.ITpeobpa3oBaHus SHEPTUHU MIPU B3aUMOJICHCTBUU TEJI.

12.CoxpaHeHUEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHHEe UMITYJIbCa MPU A0COIIOTHO YIIPYTrOM B3aUMOICHCTBUM.

14. HaGmronenne peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTHH MPU CBOOOTHOM TMaICHUH.

16. CoxpaHeHHE MEXaHWYECKOM OJHEPruM IIPpU JBW)KCHUU Telaa IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomot u onvimel.

1. KoHctpympoBaHue TpakTta Ui pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEJIEXKKU.

2. OmnpezneneHue CpeiHERl CKOPOCTH CKOJBKEHUS OpyCKa MM JIBUKECHHS
HIapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue yCKOpPEeHMs Tena IMPU PAaBHOYCKOPEHHOM [BHKCHHUH II0
HaKJIOHHOM IIJIOCKOCTH.

4. HccnmenoBaHne 3aBUCUMOCTH ITYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHON CKOPOCTH.

5. IIpoBepka THUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
Ha4aJlbHOM CKOPOCTH IIYTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKHU BPEMEHU OJINHAKOBBI.
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6. HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHS! CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.
7. Omnpegnenenne Ko3hPUIUEHTa TPEHUS CKOIbKEHUA.
Onpenenenue KECTKOCTH MPYKHUHBI.
9. OnpenencHue pabOTHI CHIIBI TPEHHS IIPY PABHOMEPHOM JIBUKEHHH
TeJa MO TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TMpU_ HOIBEME TIpy3a C
UCII0JIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yyeHue 3aKkoHa COXpaHEHUS YIHEPTUU.

Pa3nen 9. Mexanuveckne Koj1e0aHUsSI M BOJHBI.

Konebarenbhoe nBmxkenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHUM:
NepHoJ], 4acToTa, amIuIUTyAa. MareMaTuyeckuil U MPY>KUHHBIA MasTHUKH.
[IpeBpatienre sHeprun Npu KouedaTeaIbHOM JABUKECHHUHU.

3aryxatomme  kojeOaHus. BwiHyxkzaeHHble  KkoneOanus. Pe3onaHc.
Mexanndeckue BoaHbL. CBOHCTBa MexaHWMYecKHMX BOJIH. [IpojonbHble u
nornepeyHble BOJHBL. JlMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHUS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJHBI.

3Byk. ['poMKkocTh 3ByKa u BbicoTa ToHA. OTpaxkeHue 3Byka. UHdpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneGaHuii Tes 1moj ACHCTBUEM CHIIBI TSXKECTH U CHIIBI

YIPYTOCTH.
HabGmonenne xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGmronenne BRIHYKICHHBIX KOJI€OaHUN U pe30HaHCa.
PacnpocTpanenne npoaoibHBIX U ONIEPEYHBIX BOJIH (HA MOJEIH).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHI PE30HAHC.
]Iaﬁopamopubte pabomul u onvimot.
1. OmpeneneHue 4YacTOThl W TMepuoja KojeOaHUW MaTeMaTUYECKOro
MasITHHKA.
2. Ormpepenenne 4aCTOTHI U MEPUO/Ia KOJICOaHUH MPY>KMHHOTO MasITHUKA.
3. HccrnenoBanue 3aBUCHMOCTH MEPHOJIa KOJIEOAHHH TOIBEIIICHHOTO K
HUTH I'py3a OT JJIUHBI HUTH.
4. VccnemoBaHwe 3aBUCUMOCTH TEpHOJa KOJIEOAHWH TPY>KUHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBHUCUMOCTH TMEepHOIa KoJeOaHuil Tpy3a, MOIBEIIEHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbITBI, [IEMOHCTPUPYIOHNIME 3aBUCHMMOCTb IepHoja  KoJecOaHHi
NPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenne yckopeHusi CBOOOTHOTO MaICHHS.
Pa3nen 10. DiekTpoMarHuTHoOE 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE TMOJe. JJEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
3JIEKTPOMArHUTHBIX BOJH. IllKana sIeKTpOMArHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BolHOBBIE CBOIICTBA
CBETA.
JHemoncmpayuu.
1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.
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1. MI3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOHMIIBHOTO
TejaeoHa.

Pa3jen 11. CBeToBbI€E sIBJIEHUS.

JlyueBas  Mogmenb  cBeta. Mcrounuku — cera.  lIpsaMoinuHenHoe
pacnpoctpaneHue cBeta. 3atMeHusi ConHua u Jlynel. OtpaxeHue cBera.
[Tnockoe 3epkano. 3akOoH OTpaXEHUs CBETA.

[Ipenomiienne cBeta. 3akoH INpenomiieHUs cBera. llomHoe BHyTpeHHEE
OTpakxeHHE cBeTa. lcrmonap30BaHME TIOJHOTO BHYTPEHHETO OTPaXXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona nayuedr B nuH3e. OnrTuueckas cucrema doToanmnapara,
MHKpPOCKONA M Teyeckona. ['Jla3 kak onThyeckas cHcTeMma. biIu30pyKoCcTh U
JNANbHO30PKOCTb.

Paznoxenue Oemoro ceera B cnekTp. OmnbiTel Hbtorona. CrnoxeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus ceera.

Jlemoncmpayuu.

1. IIpssMonuHeENHOE paclpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. Tlonmyuenue wu300pakeHUH B TUIOCKOM, BOTHYTOM U  BBIMYKJIOM
3epKanax.

[Ipenomiienue ceera.

OnrTuueckuii CBETOBOI.

Xon myueit B coOuparoiei JIMH3e.

XO0J J1y4den B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHuit ¢ MOMOIIBIO JINH3.

. Ilpunuun neiictBus Qoroanmnapara, MUKpPOCKOIIA U TeJIECKOIIA.

10. Monenb riasa.

11. PaznoxkeHue 0eaoro cBeTa B CHEKTP.

12. [lomy4yenuie Oenoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPaXXKEHUsI CBETOBOIO Jiy4ya OT yrjia

naJCHUs.

2. W3yuenue xapakTepucTUK U300pakKeHHs TIPEIMETa B IJIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCUMOCTH yria MPEJIOMIIEHUS] CBETOBOTO Jiyya OT

yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIION.

4. Tlomydyenue n3o0paxeHUH ¢ TIOMOIIBIO COOUpPArOIIEH JTUH3HI.

5. OmpezneneHue  (QOKYCHOrO  pacCTOSHUA M ONTHYECKOH  CHIIBI

coOMparonIei JTUH3HI.

6. OMBITHI 11O PA3IOKEHUIO OEIOTO CBETA B CIIEKT.

7. OMBITHI IO BOCTIPUATHIO I[BETA TIPEIMETOB MPU UX HAOTIOACHUH Yepes

IIBETOBBIC (PUIIHTPHI.

Pasznen 12. KBanToBbIe sIBJICHMS.

Omnsitel Pe3epdopaa u mnanerapHas mojens atoma. Monens aroma bopa.
Hcnyckanue u nornomenue ceerta aroMoM. KBaHThl. JInHeHYaTsie CIEKTPBL.

PagmoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aToMHOro  sngpa. HyknonHas  Mozens  atroMHOro  sapa.  M3oromsl.
PannoaktuBHble npeBpamenus. [lepuon nmosypacnana aTOMHBIX SI€EP.

SAnepHbie peakiuu. 3aKOHbI COXpPAHEHHUS 3apsiA0OBOT0 M MacCOBOTO YHUCEN.
DOHeprusi CBA3U aTOMHBIX sifep. CBA3b mMacchl U sHepruu. Peakuun cuHTe3a u
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

SAnepHas sHeprernka. JleMCTBUS paAMOAKTHBHBIX HM3JyYEHUW Ha >KUBBIC
OpraHU3MBbl.
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Jlemoncmpayuu.

CrexTpbl U31y4eHHUs U MOTJIOIIEHUSI.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bomopoaa.

HaGmonenne TpekoB B kamepe BuiibcoHa.

Pabota cuérurika HOHU3UPYIOMHUX U3TyYEHUH.

. Peructpanus uznydeHus: IpupOJIHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnule padbomot u onvimol.

1. HaGmroneHue CIJIOMIHBIX U JTUHEHYATHIX CIEKTPOB U3ITYUCHHUSL.

2. HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHHU YaCTULIBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENHEHO-00001AIOIINI MOAYJIb npeaHa3HaYeH TUTSE
cucTeMaTu3allud ¢ 00OOIIeHHs] TMPEeJAMETHOIO COJAEpKAaHMUS U ONbITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKHU, a TaKKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY N0 (U3UKE IS
00y4Jaromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3yyeHUH AAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMAaTHU3UPYIOTCA
BUJbl JCSTEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIeuYMBaeTCsl JOCTH)KEHUE
OPEIMETHBIX W METANpeIMETHhIX IUIAHUPYEMBIX PE3yJbTaTOB OOyuYeHHS,
dbopMupyeTcst eCTECTBEHHOHay4YHasi TPaMOTHOCTh: OCBOCHHE HayUHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUHN MPUPOBI U TEXHUKH, OBIAICHUE YMEHUSIMHU OOBACHSThH
¢uznueckue SBICHUS, MPUMEHSAS MOJyYeHHbIC 3HAHUS, pelIaTh 3aJa4l, B TOM
YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMOUanbHO  JEATENBHOCTHBIM  XapakTep  JaHHOIO  pasjelia
peannzyeTcs 3a CUET TOro, YTO 00yYaroIKecs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUH pacro3HaBaThb U HAyYHO OOBSICHSTH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOIe U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bI UCCIEIO0BAaHUS (PU3MUECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKH TUIIOTE3 U MOJIYYEHHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HanOoJIee BayKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MPAKTHYECKOTO  HCIIOJIB30BaHUS  Pa3IMYHBIX
MCTOYHUKOB SHEPIMH Ha OCHOBE 3aKOHA IIPEBPAICHNS U COXPAHEHHUS BCEX
U3BECTHBIX BUJ0B SHEPIHH.

o0k wh



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @u3nku Ha ypOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs
HaIPaBJICHO Ha JOCTM)KCHHE JUYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynprare wu3ydeHus UMK Ha YpPOBHE OCHOBHOTO OOIIIETro
oOpazoBanuss y oOywaromerocs OyayT CCII))OpMI/IpOBaHBI CJIEIYIOIIHE
JUYHOCTHBIC PE3Yy/IbTaThl B YACTH:

e 1) MATPMOTHYECKOI0 BOCIIUTAHUS

e — TPOSBICHHE WHTEpECa K HUCTOPUM U COBPEMEHHOMY COCTOSTHHIO
POCCUMNCKON (PU3HUECKON HAYKH,

— IIEHHOCTHOE OTHOIICHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;
2) rpakAaHCKOro M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

e — TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO
3HAYMMBIX M OTHYECKMX TMpOOJIeM, CBS3aHHBIX C TPAKTUYCCKUM
NPUMCHCHUEM JIOCTHIKCHUH (DU3HKY;

e — OCO3HAaHHME BAXHOCTH MOPAJIBbHO-3THYCCKUX MPUHIIMIIOB B JICSITCILHOCTH
Y4EHOrO;

e 3)3CTETHYECKOr0 BOCIIUTAHMS:

e — BOCIIPHUSTHE 3CTETUYCCKHUX Ka4eCTB (PU3MUCCKOM HAYKU: €€ TapMOHUYHOTO
TIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH,

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

e — OCO3HAaHWE NEHHOCTH (U3NYECKOW HAayKH KaK MOITHOTO HHCTPYMEHTa
MO3HAHUST ~ MHpA, OCHOBBI  Pa3BUTUS  TEXHOJOTWH,  BaKHeHIen
COCTaBIIAIOIIEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOHU JFOO03HATEIHLHOCTH, UHTEPECa K MCCIIEN0BATEIbCKON
JeSITENIbHOCTH;

e 5) ¢opMupoBaHusi  KYJbTYPbl 30pPOBbSI H 3MOIMOHAJIBLHOIO
0J1aronoJyyus:

e — OCO3HaHME IIEHHOCTH 0€30MacHOro o0pa3a J>XU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpPE, BaKHOCTH MpPaBUJ OE30MacHOTO TOBEJCHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, ¢ IEKTPUICCKUM U TEIUIOBBIM 000PYIOBaHHEM B
JIOMAIITHUX YCIOBHSX;

e — cOPMHPOBAHHOCTh HaBBIKA peQIICKCHHU, MPU3HAHME CBOErO IpaBa Ha
OIIMOKY M TAKOTO € MpaBa y APYroro 4eaoBeKa;

e 6) TPYA0OBOro BOCIUTAHMA:

e — AKTMBHOE y4YacTHE B PCIICHUU MPaKTHYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHM3alli, TOpOJa, Kpas) TEXHOJIOTHYECKOW U
COITMAIbHOM HAIPABIICHHOCTH, TPEOYIOIMX B TOM 4YHCIC W (PU3MUESCKUX
3HAHUM;

— HHTEpEC K MPAKTHICCKOMY U3yUSHHIO PO eCCHii, CBA3aHHBIX ¢ (PU3HKOIA;
7) 3K0JIOTHYECKOr0 BOCTIMTAHHUS:

e — OpHEHTAIUs HAa MPUMEHEHHE (U3MUECKUX 3HAHUH ISl PEIICHUS 3a7a4 B
00JaCTH OKPY’KAIOMICH Cpenpl, IUIAHUPOBAHUS TOCTYIIKOB M OIEHKHA WX
BO3MOXHBIX ITOCHEACTBUM JJIs1 OKPYXKAIOLIEH CPEbI;

e — OCO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U MyTe ux
peLIeHNS;

e 8) amanranuu K U3MEHSIOIMMCS YCJIOBUAM COUMAJIBHON U PUPOAHOM
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIITIOJITHCHUH I/ICCJICI[OBaHI/Iﬁ n
IIPOCKTOB (I)I/IBI/I‘IGCKOI‘ﬁ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

TPYTHX;

e — TIIOBBILICHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
NEATENbHOCTD;
e — TMOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIE

dbopmMynupoBaTh HAECH, TMOHSATUS, TUMOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSIX;

e — OCO3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B
00nacTu pU3HKHY;

e — IUIAHUPOBAHHME CBOETO PA3BUTHUSI B NMPUOOPETEHUH HOBBIX (PUIMUECKHUX
3HAHUU;

e — CTPEMJICHHE AHAIM3UPOBATH U BBIABIATH B3aUMOCBS3U IPUPOLBI,
o0IIeCTBA U DKOHOMUKH, B TOM YHCJIE€ C HCIOJIL30BAHUEM (PUIMUECKUX
3HAHUU;

e — OILICHKA CBOUX JICMCTBUM C YYETOM BIIMSHHUSA Ha OKPYXKAIOILIYK Cpeny,

BO3MOXKHBIX TJI00AJIbHBIX MMOCIIE/ICTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pU3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT — cOpMHUpOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NI03HABATEIbHBIC
YHHUBEpCAJIbHbIE yYeOHBbIC JICUCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
y4deOHbIe AEWCTBUS, PETYISATUBHBIC YHUBEPCATIbHbBIE YUeOHbBIE 1EHCTBHS.

Ilo3naBaTe/ibHBIE yHHUBepcajlbHbIE yuyeOHbIe

neiicrBus ba3oBble JJornyeckue AeiicTBUS:

e BBIIBIATh M XapaKTepH30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBIIEHUM);

e YCTaHABJIMBATH CYIIECTBEHHBIH MpPH3HAK KIacCU(HUKAIIUHU, OCHOBAHUS
JU1s1 0000IIEHNS U CPaBHEHUS,

e BBIIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX MU HAONIOACHUAX, OTHOCSIIUXCSH K (HU3NYSCKUM
SIBIIEHUSIM;

e BBISIBJIATH MPUUYUHHO-CJICACTBEHHBIC CBSI3HM NPH M3YYCHUU (HU3UUECKHUX
SBICHUH W TPOIECCOB, JIeJIaTh BBIBOJBI C  HCIOJb30BaHUEM
JNEIYKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUYCHUH, BBIABUTATh THITOTE3bI
0 B3aMMOCBS3IX (U3NICCKUX BEIIMUUH,

e CaMOCTOSITEIbHO BBIOMpaATh CHOCO0 pemieHus y4deOHoU (u3nyueckomn
3a/1a9M (CpaBHEHHE HECKOJIBKHX BapUAHTOB PEIICHHS, BEIOOp Hamboee
MOJIXOAAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTCPHUCB).

ba3oBble ucciegoBaTejIbcKue 1eHCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  MHCTPYMEHT
[TO3HAHUS;

e TMPOBOAUTHL TI0 CaMOCTOSTEIBLHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM (U3UYCCKHA DKCIIEPUMEHT, HEOOJBIIOEe HCCICIOBAHNC
(U3UIECKOTO SBICHUS;

e OIICHMBAaTh HAa NPUMEHHMOCTH M JOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOTy4EHHYI0 B XOJI€  HCCICIOBAaHMS  WJIM  DKCIECPUMEHTA;



e CAMOCTOSATENIBHO (opMynHpoBaTh OOOOIIEHUS W  BBIBOABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONIbITA, UCCIIET0BAHMUS;

e IMPOTHO3UPOBATh BO3MOYKHOE JajbHEilllee pa3BUTUE (PUIUYECKUX
MPOLIECCOB, a TAaKXK€ BBIABUIATh NPEANONOKEHUs 00 UX pa3BUTUU B
HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

e TMPUMEHATH PA3IUYHbIE METOAbI, HHCTPYMEHTHI U 3aIIPOCHI NP TOUCKE
1 0TOOpE MH(POPMALIUU UM JAHHBIX C YUYETOM MPENJIOKEHHON yUueOHO
dbuznyeckoi 3anauu;

e AHAJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

e CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeACTaBICHUS
uHbOpMAlMK W WLIIOCTPUPOBATH pEIIaeMble 3aJadl HECJI0KHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KomMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBHSA:

e B X0jie 00CYX/IeHHs yueOHOro Marepuaa, pe3yabTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3a/JaBaThb BONPOCHI MO CYHIECTBY 0OOCYXKIaeMou
TEMbl WU BBICKA3bIBaTh WJIEW, HAICJICHHBbIE HA pEIICHUWE 3aJayd U
noJiiep>kaHue 0JarokenaTeaIbHOCTH OOIICHHUS;

e CONOCTaBISATh CBOM CYXKACHHS C CYXICHUSMU JPYTHMX YYACTHHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUN;

e BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

e MyONUYHO TMPEACTABIATh PE3YJIbTATHl BBIIOJHEHHOTO (DU3UYECKOTO
OMbITa (IKCIIEPUMEHTA, UCCIEIOBAHMS, IPOEKTA);

e IMOHMMATh M  UCIOJB30BaTh MPEUMYIIECTBA  KOMAaHIHOW U
UHANBUAYATbHON palbOThl MPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
poOJIEMBI;

e IMpPUHUMATh 1EJIM COBMECTHOM JESITENBHOCTH, OpPraHU30BHIBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: paclpelesaTh poJid, OOCYXIaTb
NPOLIECChl U Pe3yJbTaThl COBMECTHOM paloThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

e BBINIOJIHATH CBOIO YacTh palOTHI, JOCTUTAsl KAUECTBEHHOTO pe3yibTaTa
[0 CBOEMY HAIIPaBICHUIO U KOOPAUHUPYS CBOU NEUCTBUS C APYTUMHU
YJICHaMH KOMaH]Ibl;

e OIICHMBATH KaYECTBO CBOETO BKJIa/Ja B OOIIUNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepcaJIbHbIE yueOHbIe

neiictBuss CamMmoopranu3anusi:

e BBUIBISATH TNPOOJIEMBl B KU3HCHHBIX W YYEOHBIX CHUTYaIHsX,
TpeOyIomuX /7Sl pemeHnus PU3nIecKux 3HaHuM;

e OpHUEHTUPOBATHCS B PA3NUYHBIX MOAXOAAX NPUHATUA pPEIICHUIN
(MHAMBUYAIbHOE, IPUHATUE PEIICHUS B TPYINE, MPUHATUE PEIICHUN
TPYIIIOi);

e CAMOCTOSTENIBHO COCTaBIIATh QJITOPUTM pElICHUs (PU3NYECKOW 3adauu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaracMbie
BAPUAHTHI PELICHU;

e JI€JaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOHL, 3MOIII/IOHaJILHLII71 HHTCJVICKT:



JaBaTh AaJCKBATHYIO OLEHKY CHUTyalMM M Mpeiaratb IUlaH e€
MU3MEHEHUS],;

OOBSACHATh TNPUYUHBI JTOCTHXKEHHsS] (HEIOCTHKEHHs) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTD (B TOM YHCIIE B XOJ1 BBINOJTHEHUS
(U3MUECKOr0 HCCIENOBAaHUS MM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCS CUTYyallMd, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIIHNX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LIeJId U YCIOBUSIM;

CTaBUTb Ce€0s Ha MECTO JpYroro 4ejaoBeKa B XOJ€ CIOpa WIN
JUCKYCCUM HAa Hay4yHYI0 TEeMy, MOHUMAaTh MOTHUBBI, HaMEpPEHUS W
JOTUKY APYTOro;

NpHU3HABaTh CBOE MPABO Ha OMIMOKY MpU penieHud (GU3HYecKuX 3aaad
WIH B YTBEPXKJACHUIX Ha HAyYHbIE TEMBI U TAKOE K€ MPABO JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydeHuss B 7 kJjacce MpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaThb CPOPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMEHHMIA:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIIOJICHHUE, SKCIICPUMEHT, MOJICNb, TUIIOTE3a, SAUHUIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JIBM)KCHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYOIIAA
cuna, naedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUsA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEpIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TeEI C
3aKpeIIEHHON OChIO BpallleHWs, Iepejada JaBJICHUS TBEPIABIMU
TeJaMH, JKUJIKOCTSIMHU W razamu, aTMochepHoe HaBjeHue, IUIaBaHUE
TeJ, TPEBPAIICHUS MEXaHWYECKOM OHEPruu) TO OINUCAHHMI0 UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYEHHBIX (U3UYCCKUX SBJICHUH B
OKpY)KaloIleM MHpPE, B TOM 4Huclie (PU3MYECKUE SBICHHS B IPHUPOJIC:
IPUMEPHI ABMKEHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOM M HEXHUBOU
IpUpoJie, ACHCTBUE CHUJIBI TPEHHUS B MPHPOJAE M TEXHHUKE, BIIUSHHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTaHHW3M, IJIABaHUE PHIO, phlYyaru
B TEJie 4YeJIOBEKa, MPHU 3TOM IIEPEBOJUTH TMPAKTHUYECK 3a/1a9y B
y4eOHYI0, BBIJICIATH CYIIIECTBEHHBIC CBOMCTBA (HpI/IBHaKI/I%I/ISI/I‘{eCKI/IX
SIBJICHU;

ONHUCBHIBATh H3yYCHHBIC CBOWCTBA Tel W (PU3NUYECKUE SBIICHHUS,
UCIIONB3ysl  (PU3HUYECKHME BeNMMYHMHBI (Macca, 0O0BEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISA CKOPOCTh, CHIIA YIIPYTOCTH,
cuja TSKECTH, BEC Teja, CWia TPCHMS, JaBicHUE (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJIKHUBAIOMIAs CHJIa, MEXaHWYecKas paboTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
NEHCTBHUS MEXaHU3MOB, KHHETHYECKas: M ITOTESHIIMAIbHAS SHEPTHUs ), TIPU
OTMCAaHUN TPABUIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIIOJIB3yEMbIX
BEIMYUH, HUX OOO3HAYCHHWS M CAUHUIBI (OHU3NYSCKUX BCIMYMH,



HaxoJUTh (OPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PM3UYECKYIO BEJIMUUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH I'padUKH H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBa Tes, (DU3UYECKHUE SBJICHUS M MPOIIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXKEHHUS CWI (BIOJb OJHOMN npﬂMoﬁg, 3aKOH
I'yka, 3axon llackans, 3akoH Apxumena, IpaBUIO PAaBHOBECHS pblYara
(Omoka), «30J0TO€ TPaBUJIO» MEXaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOU PHEPruH, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (DU3UYECKHUE SBJICHUS, MPOIECCHl M CBOMCTBAa TEl, B TOM
Yyuci€ HU B KOHTEKCTE CUTyallud MOpPakKTHKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATh MPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh
00BsICHEHUE U3 1—2 JIOrMYEeCKUX IIaroB ¢ Omopoul Ha 1—2 M3y4EeHHBIX
cBOMcTBa  (DU3MYECKUX  SIBJICHUN, (PU3MYECKUX  3aKOHA  WIH
3aKOHOMEPHOCTHU;

peliarb pacuy€THble 3a7aud B 1—2 NE€UCTBHS, UCHOJB3YS 3aKOHBI U
dbopmynbl, cBsI3bIBalONINE (PU3MUECKHE BEIUYMHBI: HA OCHOBE aHalin3a
yCJIOBUS 3aJayd  3alMChIBaThb KPATKO€ YCIOBHUE, TMOJICTABIATH
dbu3uYecKre BEJIUYHHBI B g)opMYJILI U TPOBOJUTH PacyEThl, HAXOJIUTH
CIIPABOYHbBIC JaHHbIC, HEOOXOJIUMBIC ISl PEUICHUS 3aj]lay, OLICHUBATH
PEaTUCTUYHOCTD MOTyYeHHON (PU3UUECKON BETUYMHBI,

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOJXHO PEIIUTh TPH TTOMOIIH
bU3MYECKUX METOJOB, B OMNHCAHWU HCCIEIOBAaHUS  BBIICATH
IIPOBEPSIEMOE MPEATIOJI0KEHNE (runotesy), pas3auyaTh 151
UHTEPIPETUPOBATH MOTYYEHHBIN Pe3yinbTaT, HAXOIUTh OIIUOKHA B X0/
OMbITa, J€JaTh BEIBOJBI 10 €T0 Pe3yJibTaTaM;

IPOBOAUTH OMNBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEPsiEeMbIe
NPENNoNIOKEHUsI, coOupaTh  YCTAaHOBKY U3  MPEIJI0KEHHOTO
000pyAOBaHUs, 3aMUCHIBATh X0/ OMbITAa U (OPMYITUPOBATH BHIBOBI;
BBINIOJIHATh MpPSIMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MAccChl Tela,
00bEMa, CHJIBI W TEMIIEpaTyphl C HCIIOJIB30BAHUEM AaHAJIOTOBBIX H
IM(POBLIX MPHOOPOB, 3aMKMCHIBATh IOKa3aHUs MNPUOOPOB C YUETOM
3aTaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKON BETUYMHBI
OT APYroMl ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYILETOCsA Tejda OT BPEMEHH [IBH)KEHUS Tela, CHIIbI
TPEHHsI CKOJILXKEHHUSI OT Beca Teya, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€JI U HE3aBUCUMOCTH CHUJIbl TPEHHUS OT IUIOIIAAH CONPUKOCHOBEHMS
T€J, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIECH CUIIbI
OoT 00BEMa TOTPY)KEHHOM YacTH TeJla M OT INIOTHOCTH KHUIKOCTH, €6
HE3aBUCHUMOCTH OT TIJIOTHOCTH Tejla, OT TIJIYOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUH IJIaBaHUs TeJl, YCIOBUM PABHOBECHUS pblyara
u 6?101(013), y4acTBOBAaTh B IJIAHUPOBAHUHU y4E€OHOTO HCCIIEIOBaHUSA,
coOupaTh  YCTaHOBKY W  BBIONHATH  WU3MEPEHHs,  CIEIys
NPEAJIOKEHHOMY [UIaHy, (UKCUPOBATh PE3YJIbTaThl IMOJTYyYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIIMYHMH B BHUJIE€ MPEIJIOKEHHBIX TAOJIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yabTaTaM MUCCIICI0BAHMS;

IPOBOJANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKHX BEIUYUH (TUIOTHOCTH
BEILECTBA >KUAKOCTA M TBEPAOrO Tejla, CUJla TPEHUSl CKOJBKEHUS,
NABIICHUE BO3/yXa, BBITAJIKUBAIONIAs CHWJIA, JIEUCTByrOmlas Ha
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MOTPYKEHHOE B JKHIKOCTh TEJ0, KOAPOUIIMEHT TOJE3HOTO JCUCTBHS
MPOCTBIX MEXAaHU3MOB), CIEAYS TMPEIIOKEHHON WHCTPYKIUHU: TIPHU
BBITIOJTHEHUU M3MEPEHUH COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BETTUYNHBL;

coOnoaTh MpaBWia TEXHUKUM O€30lacHOCTH Mpu  pabore ¢
1abopaTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHITUIIBI JECHCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, JAUHAMOMETpP, COOOUIAIOIIUECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA U HETIOABHKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepHU30BaTh TPHHIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOH Ha WX ONMUCaHUsA (B TOM YHCIIC:
MOJITUITHUKHA, YCTPOMCTBO BOJOIPOBOJIA, THAPABIWYECKHNA TIpece,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp), HCIOIb3Ys
3HaHMSI O CBOWCTBAX (PU3MUYECKUX SBJICHUH W HEOOXOJMMbBIC
¢usndeckue 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpPUMEPhl  (HAXOAWTh HWHGOPMAIIMID O TpUMEpPax)
MPAKTUYECKOTO MCIIOJIh30BaHUS (DU3UYCCKUX 3HAHHWHN B MOBCEIHEBHOM
KU3HM JIJI1 oOecrieueHrs 0€30MacHOCTH Mpu oOpalieHuu ¢ TpuoopaMu
U TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHHSI 3I0POBbSI U COOJTIOACHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIICCTBIISITh OTOOp HMCTOYHUKOB HMHpopManuu B HMHTEepHETE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUH W MYTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHHUKOB
BBIICIIATh HMH(OpPMAIUI0, KOTOpas SBISCTCS TNPOTHBOPECYUBON WU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IPU  BBINOJHEHUM  Y4YEOHBIX 3aJaHUM  HAy4HO-
HNOMYJISIPHYIO JIUTEPATYPY (HU3UUECKOTO COJEpIKaHMsI, CIPABOUYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biagerb mnpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpPaTKHUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUK GU3UIECKOTO COJICP)KaHUsI, B
TOM YHCIIe MyOJMYHO JAeNaTh KpaTKue COOOIIEHUsT O pe3yJbTraTrax
NPOEKTOB WM Y4YEeOHBIX HCCJIEJIOBAaHHI, TMPU OSTOM TIPaAMOTHO
UCIIOJIB30BaTh M3YYCHHBIM TMOHATUHHBIN ammapaT Kypca (QU3HKH,
COIMPOBOK/IaTh BBHICTYIVICHHUE MPE3CHTAIIUEH;

IPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHMM paclpenemsiTh
00S13aHHOCTH B TPYNIE€ B COOTBETCTBUU C TMOCTAaBICHHBIMH 3a/a4aMU,
CIENIUTh 3a BBIMOJHEHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJl B  JIEATENBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPYIKAIOIIUX.
KOHIly oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJBb30BaTh IMOHATUA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHUE aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BEUIECTBA,
KpUCTAITUYECKHE U aMOp(HBIC Tea, HACHIIICHHBIA W HEHACBIIICHHBIN
nap, BIJIAXKHOCTb BO3AyXa, TEMIIEpAaTypa, BHYTPEHHSS JSHEPrus,
TEIUIOBOM  JBHUIaTellb, JJEMEHTAPHBIA  JJIEKTPUYECKHN  3apsif,
3JIEKTPUYECKOE TI0JIe, NPOBOAHUKHA M AUDJIEKTPUKH, IOCTOSHHBIN
AJEKTPUYECKU I TOK, MAarHUTHOE ToJIe;



pas3nuuath sBJICHUs (TEIJIOBOE paclIMpeHue U CxKaTue, Terionepenaya,
TEIJIOBOE  paBHOBECHE, CMayuBaHHWE, KaMWUISIPHbIE  SIBJIICHMUS,
HCIIapeHue, KOHJIeHCaIus, MJIaBJICHUE, KpUCTAJTU3ALIHS
(oTBepAEBaHUE), KHUIEHUE, Termonepenaya (TEIIONPOBOJHOCTD,
KOHBEKIIMSI, U3JIyUYCHUE), JICKTPU3AIUs TEJ, B3aUMOICHUCTBUE 3apsJIOB,
NEeUCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, IEMCTBUE MATHUTHOTO TOJISI HA MPOBOHUK
C TOKOM, DJIGKTPOMAarHWTHasi WHAYKIMSI) 1O OMHCAHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYCHHBIX (PU3NUECKUX SBICHUM B
OKpY’KalollleM MHUpE, B TOM uHuclie (PU3UYECKUE SIBIICHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSKEHWE U KaNWUISIPHBbIC SIBJICHUS B MPHUPOJE,
KpUCTaUIbl B mpupoje, uznydenue CorHIla, 3aMep3aHue BOJIOEMOB,
MOpcKue Opusbl, oOpa3oBaHME pPOCHl, TyMaHa, WHEs, CHera,
JJICKTPUYECKUE SBIEHUS B arMocdepe, IJEKTPUYECTBO KUBBIX
OpraHW3MOB, MarHUTHOE Tiojie 3emiid, Jpeid MoCcoB, POJb
MarHuTHOTO TOJIS IS *KU3HHU Ha 3emJie, MOJSPHOE CUSTHUE, MPU ITOM
NepPEeBOAUThL  NPAKTHUUECKYI  3aJady B yueOHYI,  BBIJCIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UUECKUX SIBJICHUN;
OMHUCBHIBATh HW3y4YEHHBIC CBOWCTBA Tel U (UIWYECKHE SIBJICHUA,
UCTIONB3ysl  (U3MYECKHE BEJIWYMHBI  (TeMmepaTrypa, BHYTPCHHSS
SHEPrus, KOJIWMYECTBO TEIUIOTHI, YJeIbHAasl TEIUIOEMKOCTh BEIECTBA,
ylIelibHasl TEIUloTa IUIaBJICHUS, YACIbHas TEIIoTa MmapooOpa3oBaHUS,
ylaelbHas TEIIoTa CropaHus TOIUIMBA, KOA(G(UIMEHT MOJIE3HOTO
JNEUCTBUS TEIJIOBOW MAIlUHBI, OTHOCHUTENbHAS BJIIAXXHOCTH BO31YyXa,
SJEKTPUYECKUN 3apsj, CHJIa TOKa, DOICKTPUYECKOE HaIpsKEHUE,
CONPOTUBIICHUE MPOBOJHUKA, YACIBHOE COIPOTUBICHUE BEIICCTBA,
paboTa U MOIITHOCTH AJIEKTPUUECKOTO TOKA), MPU OMHCAHWUU TTPABUILHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCIIOIB3YEMbIX BEIMUUH, 0003HAUYCHHS
U eIMHUIBI (PU3NYECKUX BEIIMYMH, HAXOJAUTh (POPMYJIbI, CBSA3BIBAIOIINC
TaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWMYMHAMH, CTPOUTH
rpadMKu U3YUECHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUUNH;
XapaKTepU30BaTh CBOMCTBa Tei, (DU3WUYECKHE SIBICHHUS M IPOIIECCHI,
HCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU
CTPOCHHUS  BEIIECTBA, MNPUHLUMI  CYNEPNO3WLIMU  Tojed  (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Owma s
ydacTKa 1ienu, 3akoH Jkoymns—JIeHia, 3akoH COXpaHEHUs YHEPTUH, MPU
ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTeMaTUYe€CKOE BhIPAKECHUE;

OOBSACHATHh (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CHUTyalluid  IPaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATH IPUIMHHOCIICACTBEHHBIC CBS3H, CTPOUTH O0BsICHCHHE U3 1—2
JIOTHUYECKHUX II1aroB ¢ OMmopoit Ha 1-2 U3ydeHHBIX CBOMCTBA (PU3HUECCKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemate pacdy€THbIC 3aJa4u B 2—3 JIEMCTBUS, UCMOJIB3Ys 3aKOHBI W
(bopMyIibl, CBS3BIBAIONIE (PU3NYECKUE BEITUYHMHBI: HA OCHOBE aHAIINA3a
YCJIOBHUS 3aJay 3alKMChIBaTh KPAaTKOE YCIOBHE, BBIABISATH HEJIOCTATOK
JAHHBIX JUISI PEIICHWS 3aJ1aud, BBIOMpPATh 3aKOHBI M (POPMYIIBI,
HEOOXOAUMBIE ISl €€ pelieHHs, MPOBOIUTh PacyéThl W CpPaBHHUBATH



MOJIyYeHHOE 3HA4YeHHE (PU3NYECKOW BEJIWYUHBI C H3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIMTh MpPU MOMOIIU
(pU3HUYECKUX METOIO0B, UCIOJB3Ysl ONMKUCAHUE MCCIIEOBAHUS, BBIICIATH
IpoBepsieMOe TMPEANOI0KEHHE, OLEHUBATh MPaBUIBHOCTh MOPSIKa
IPOBEJICHUS UCCIEAOBAaHMS, 1€J1aTh BHIBOJIbI;

IPOBOJIUTh ONBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SBICHUM WU
(¢u3nueckrux CBOMCTB Ten (KamWUISpHBIE SIBICHHS, 3aBUCHMOCTh
JaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTU Mpolecca
OCTBIBAaHHUS M HArpeBaHMs NpHU M3JIYyYEHUU OT LBETa M3Iydarouen
(mornomaromnief) MOBEPXHOCTH, CKOPOCTh HUCHApEeHHs BOJBI  OT
TEMIIEPaTyphl JKUJIKOCTA W IJIOWAU €€ MOBEPXHOCTH, JJIEKTpU3AIUSL
Te1 W B3aUMOJICMCTBHE OJIIEKTPUUYECKHX 3apsfoB, B3aUMOJIEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allisl MarHUTHBIX MOJIEH TTOCTOSHHBIX
MAarHuTOB, JEUCTBUS MArHUTHOTO TIOJS HAa TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBHUraTessi OCTOSHHOTO
TOKa): (OPMYIHpPOBATh MPOBEpPSIEMbIE MPEANOJIOXKEHU, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO0 000pY/A0BaHUS, OMUCHIBATH XOJI OMBITA
U (OpMYJIUPOBATH BHIBOJIBI;

BBITIOJIHSITE ~ TIPSIMBIE  M3MEPEHUS  TEeMIEepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO31yXa, CHJbl TOKa, HAMNpPSHKEHHS C HUCIOJb30BAaHUEM
AQHAJIOTOBBIX MPHUOOPOB M NaTYUKOB (U3UYECKUX BEIIUUUH, CPABHUBATH
pe3ynbpTaThl  M3MEPEHUM C  YU4ETOM  3aJaHHOM 3612:0H}0TH0ﬁ
HOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (hU3UUECKON BEITMUHHBI
OT JpYroil C HCIOJB30BAHUEM IMPSMBIX H3MEpPEHUHN (3aBUCUMOCTH
COMPOTHUBJICHUS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJH IONEPEUHOTO
CEUYECHMs] U YJIEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHUs Ha MPOBOIHHKE,
UCCJIEIOBAaHUE IIOCJIEIOBATEILHOTO W MapaJJIEIbHOTO COETUHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HUCCIIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIEAYys MPEIOKEHHOMY IJIaHy, (PUKCUPOBATH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOIUIl U TpaduKOB,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

POBOAUTh KOCBEHHBIC M3MEpPEHHUS (DU3UYECKUX BEIUYHH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEpPEHUs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIE€NYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIUUCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKW Oe3omacHocTH TMpu  pabore C
1ab60paTOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIUIBI JICUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM HA WX OmUCaHUsA (B TOM YHCIE:
CUCTEMa OTOIJICHUS JOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEPMETP,
BOJIBTMETP, CUETUMK AIEKTPUUECKOW SHEPIUH, IEKTPOOCBETUTEIIbHbBIE
puOOoPHI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUYECKUE TPEAOXPAHUTEIHU, JICKTPOMATHUT, DJIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKA), WCTOJb3ys 3HAHHWS O CBOMCTBaxX (hU3HMUECKHUX
ABJICHUI 1 He0OXoIuMBbIe (pU3HUECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MNPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHbBIC
npubOpsl TO CXeMaM U CXEMaTUYHBIM PHCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUTATEITH BHYTPEHHETO
CTOpaHus, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneil ¢ TMOCIICOBATEIBHBIM W MapaJuIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pa3iau4vas  YCJIOBHbIE  OOO3HAYCHHS  DJIEMECHTOB
AJIEKTPUYECKUX LIETIEN;

NPUBOJIUTH TMPUMEPHl  (HAXOAWTh HMHQPOPMAIIMIO O TpPUMEpax)
NPAKTUYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWHN B MOBCEIHEBHOM
KU3HM NI oOecrieueHns 0€30MacHOCTH Mpu oOpalieHuu ¢ TpudopaMu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbSI U COOTIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh TMOWUCK HH(pOpMAIUu (U3HUECKOTO COJACpX)aHUS B
WNHTepHeTe, Ha OCHOBE MMCIOIIMXCA 3HAHUH W IMyTEM CpaBHCHUS
JOTIOJTHUTENBHBIX WCTOYHHUKOB BBIACIATH HWH(OpPMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOMN MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBIMOJHCHUM  YYEOHBIX 3aJaHWM  HAy4HO-
NOMYJISAPHYIO JIUTEPATYPy (HU3UYECKOTO COJCPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  VHTEepHer, Biajerb mpuUéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs WHPOPMAIMA U3 OJHOMN
3HAKOBOM CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBCHHBIC MUCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UIECKOTO
colepKaHWs, B TOM 4YHCIE NYyOJMYHO TIPEICTABIATH PE3yJIbTAThI
NPOSKTHOW WM  MCCIIEIOBATEIILCKON  JCATEIBHOCTH, HPH 3TOM
I'PaMOTHO HCIIOJIb30BaTh W3YYCHHBIM TOHITHHHBIA ammapar Kypca
($u3HKHU, COMMPOBOXKIAThH BBICTYIIJICHUE MTPE3CHTALIUEH;

IIPU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3UUYECKUX
MPOIIECCOB pacHpeeNsaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHU, CJIEIUTh 3a BBITIOJIHEHUEM IUTaHA AeHCTBUM
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBL, BBICTPaUBaTh KOMMYHUKAaTHUBHOE
B3aMMO/IEHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3penaTh KOHGIUKTHI.

KOHIy oOy4yeHUs B 9 Kiiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IOHATHS: CHCTEMA OTCU€Ta, MaTepuajlbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOTO JIBUKEHUSI,
nedopmarus (yrnpyras, miacTudeckas), TPEHUE, IIEHTPOCTPEMUTEITHHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEINO, LEHTP THKECTH TBEPAOIO Tejla, pPaBHOBECHE,
MEXaHWYeCKHe KOieO0aHWS W BOJHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK,
DJICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAJIbHO30PKOCTb, CHEKTPHl  WCIYCKaHUS U
norjomeHus, anbda, O6era- W ramMMma-u3Iy4eHHUS, W30TOIMbBI, sAepHas
JHEPreTUKA;

pa3nnyath SIBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIHUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXCHHE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYXKHOCTH,
B3aMMOJICICTBUE  TE€J, PEAKTUBHOE JIBUKEHHE, KOJIEOATEIbHOE
JIBUMKEHUE (3aTyXaroliye W BBIHYXKJCHHBIE KOJeOaHus), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHUE, OTpaXxCHUe 3BYyKa, MPSIMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETa, MOJIHOE
BHYTpPEHHEE OTPaKCHHE CBETA, Pa3JIOkKEHHE OEIoro cBeTa B CHEKTP U



CIIOKEHUE CIIEKTPAJBHBIX I[BETOB, IHCIIEPCHS CBETa, C€CTCCTBCHHAsS
PaaOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa M3TydCHUS)
[0 ONHCAHWI0O WX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOES £I/ISI/I‘-ICCKOG SBIICHUE;
pacmo3HaBaTh IMPOSBICHUEC WM3YYCHHBIX (PU3MUYECKUX SBICHUU B
OKpYXaromeM MHpe (B TOM uucie (PU3UYCCKUE SBICHHUS B MPUPOJIE:
NPWIMBBlL M OTJIMBBL, JABWKCHUE 1uiaHeT COJIHEUYHOW CHCTEMBI,
pPCaKTUBHOE JBW)KCHHE JKHMBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHUE BOJIHBI, IyHaMH, 5XO,
I[BETa TEJI, ONTHYECKHE SIBICHHS B TIPUPOJIC, OMOJIOTHYECKOE NEHCTBUE
BUJUMOTO, YJIbTPA(HOICTOBOTO W PEHTTEHOBCKOTO  HW3TyYCHUH,
€CTCCTBCHHBIM  PAJMOAKTUBHBIA  (OH,  KOCMHUYECKHE  JIyYH,
PaAMOaKTHBHOEC W3JIYYCHHEC MPUPOIHBIX MHHEPAJIOB, JICHCTBHE
PaIMOAKTHBHBIX WM3JIyUYCHWH HA OpraHW3M 4YeJOBeKa), NpH ITOM
NEPEBOJIUTh  TPAKTHUYECKYI  3a7ady B  y4eOHYIO,  BBIJICIATH
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3UICCKUX SIBIICHHIA;
ONKCHIBATh W3YYCHHBIC CBOHCTBA Tl W (PU3NYECKUE SBICHUSA,
UCTIONIBb3Ys (PU3NYECKUE BEIUYHHBI (CPEIHSSI M MTHOBCHHAs CKOPOCTh
TEJa MPU HEPAaBHOMEPHOM JIBI)KCHUH, YCKOPEHHE, TIEpEMEIICHUE, MTyTh,
yIJIOBas CKOPOCTh, CWJIa TPECHHS, CHJa YIOPYTOCTH, CHJIA TSIKECTH,
YCKOpEHHE CBOOOJHOTO TAJCHHS, BEC Tela, UMITYJIbC TeJla, UMITYJIbC
CWJIBI, MEXaHHWYecKas paboTa W MOIIHOCTh, MOTCHIIMAIBbHAS SHEPTHS
TeNa, MOAHATOrO HaJl MMOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DHEPTHUs
CKaToW TIPY)KWHBI, KWHETWYCCKAs DSHEPTHs, TOJHAs MeXaHUYecKas
SHEPrus, NEpPHOJ U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTeidb MPEIOMIICHUS
Cpenbl), MpU OMUCAHWU TMPABWIBHO TPAKTOBATh (PUIUUYECKHUIA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS U EIUHUIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEIIMYMHAMHU, CTPOUTH TpapUKH H3YUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHMs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT CYHEPIIO3UIINKM CUJI, TPHUHIMI OTHOCUTENbHOCTH [ amumes,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEIOMJICHHSI CBETA, 3aKOHBI COXpaHEHHS 3apsiIOBOTO M MacCOBOTO
qycel TMpHU SASPHBIX PEaKUUAX, MPH HOTOM JIaBaTh CIIOBECHYIO
GbOopMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTUYECKOe
BBIPAKEHUE;
OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE€  CUTyallMii  MPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSA3HU, CTPOUTH OOBICHEHHE U3 2—
JOTUYECKUX IIaroB ¢ OMNOpPOM Ha 2—3 U3y4YEHHBIX CBOICTBa
dbuznuecKuX sBIECHUN, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemath pacy€THbIC 3ajaud  (OomHparmuecs Ha cuctemMy u3 2-3
YPAaBHEHHM), WCHONIB3ySd 3aKOHBI W  (OPMYJNBI, CBSI3BIBAIOIIHE
¢usnueckre BETWYMHBI: HA OCHOBE aHAlM3a YCIOBUS 3aJlayl
3aMHUChIBaTh KPAaTKOE yCIOBHE, BBIABISTH HEAOCTAIONIAE WU
M30BITOYHBIC JTaHHBIE, BHIOMPATHh 3aKOHBI U (POPMYIBI, HEOOXOIUMEBIE
JUTSL pelIeHus, MPOBOJIUTH PACUETHI W OICHWBATH PEATUCTHYHOCTH
MTOJIYYCHHOT O 3HAYCHUS bu3mIecKoi BEJTNYHHBL;



pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEUINTh MPH TOMOIIU
(U3NYIECKUX METO/IOB, MCIOJB3YS OMHCAHUE MCCICIOBAHUS, BBIICTATH
mpoBepsieMOe TMPEATNOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MPOBEJCHUS] HCCIEAOBAaHUS, JeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUI 1 OIIBITOB;

IPOBOAUTL OMBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOPOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEpruoAa KoieOaHUil Mpy>KHMHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSMOJUHEHHOE pacnpoCTpaHEHUe
CBETa, pasjoXKeHHe OeJIoro cBeTa B CIHEKTP, HW3YYCHHE CBOWCTB
M300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHHUs MpeAMETa B
coOuparomieit JruH3e, HaOMI0JeHNE CTUIOIIHBIX U TUHEHYAThIX CIIEKTPOB
U3TY4YCHHSI): CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOTO
Habopa 00OpyZOBaHUs, OMHUCHIBATH XOJ OMbBITA M €ro pPe3yJbTaThl,
(bOopMyITHpPOBATH BHIBOIBL;

NIPOBOAUTL TMPU HEOOXOJWMOCTH CEpPUI0 TPSAMBIX H3MEpPEHUH,
OlpeseNsisi CpeAHee 3HAYCHHE H3MEpSIeMOl BeInunHbl ((POKyCHOE
paccrosiHue coOwuparoiiell JUH3bI), O0OCHOBBIBATH BHIOOp crocoOa
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD ITyTH OT BPEMEHHU
NpU PaBHOYCKOPEHHOM JABI)KCHHU 0€3 Ha4aJIbHOW CKOPOCTH, MepHoja
KOJICOAHUI MaTEMAaTHYECKOTO MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHMs CBETa OT yIJia MaJeHUs U yIJia MpeIoMIIEHUsl OT yria
najeHus): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH
(du3nuecKkrX BEIMYMH B BUJE TaOJIUIl U TPpaUKOB, J€IaTh BHIBOABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBbIE H3MEpPEHUS (PU3NUYECKUX BEIUYUH (CpeaHss
CKOPOCTb M YCKOpPEHHE Tella MpU PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPHUIIUCHT
TPEHHsI CKOJBKEHHs, MEXaHH4eckasi paboTra U MOIIHOCTb, YacTOTa U
nepuoj; KojaeOaHWi MaTeMaTH4YEeCKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa CcOOWparoeld JIMH3BI, pPaJuOaKTUBHBIA (DOH):
TUTAHUPOBATH U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ M3MEPEHUs, CleAysd MPeIJoKEHHONM  MHCTPYKIIHH,
BBIUUCTISITh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH U3MEPEHN;

coOmoaTh TpaBWiIa TEXHUKW Oe3omacHOCTH TMpu  pabore cC
1a060paTOpHBIM 000PYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE MPHU3HAKU HW3YYCHHBIX (PU3NYECKUX MOJENCH:
MaTepHuaibHas TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCUHBIM UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIUIBI JICUCTBHUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HA WX ONUCaHUA (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEPUCKOIN, (oroanmapar, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O



CBOMCTBaxX (U3MUYECKHX SBICHHMM U HEOOXOAUMBIE (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M  CXEMaTHYHBIE PHUCYHKH  HW3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TMPOILECCOB TPU PEUICHUH YIeOHO-NPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBI JUJISl MOCTPOCHUS M300paKEHUN B IUIOCKOM
3epKalie U coOMparolel JMH3E;

OPUBOANTH TMPUMEPHl  (HaXoauTh HWHPOPMAIUIO O TPUMEPAX)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWH B MOBCEIHEBHOUN
KU3HU U1 oOecrieueHnst 0€30MaCHOCTH MPH O0OpAILEHUH C ngn6opaMn
¥ TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHHS 30POBbS M COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEICHMS B OKPY KaIOIIEH CpeJie;
OCYIIIECTBIIATh MOWCK WH(OpManuu (UHYECKOTO COACPKAHUA B
WnTepHere, caMoCTOATENbHO (QOPMYIHpYs TOMCKOBBIM  3aIpoc,
HaXOIWUTh  TYTH  ONpPENENICHUS  JOCTOBEPHOCTH  TONYYCHHOUH
UHPOpPMAIIMM HAa OCHOBE HMEIOIIMXCS 3HAHWA W JIOTIOJHUTEIbHBIX
HCTOYHHKOB;

UCTIOJh30BaTh TPHU  BBIOJHEHWW YYEOHBIX 3a/JlaHUll  Hay4YHO-
NOMYJISIPHYIO JUTEPATYPY (HU3UUECKOTO COJEpIKaHMsI, CIPABOYHbBIC
MaTepuaibl, pecypchl cetd  UWHTepHeT, BIaieTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU W3 OJHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

co3aBaTh COOCTBEHHBIE MTMCHbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
I/IHgJOpMaIlI/II/I U3 HECKOJBKHX MCTOYHHUKOB (DU3MUECKOTO COACPKAHHMS,
yOJIMYHO pEICTaBIIST pe3yJbTaThl POEKTHOU WIN
UCCIIEZIOBATEIBCKON NEATENIbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BaTh
U3yYEHHBIH TOHATUIHBIA anmapaT H3y4yaeMoro pasjeina g)I/ISI/IKI/I u
COIIPOBOXK/IaTh BBICTYIJICHHE MpEe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH
ayJUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmmyecTBo yacoB
Ne HaunmeHoBaHue pa3iesioB DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbIe IIpakTHuyeckue
I/ | W TeM NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI padoThI

Paznen 1. dusuka u eé posib B NO3HAHMHU OKPYKAKOIIEro MUpa

11 dusnka - HayKa 0 IPUpojie 2 bubnuorexa LIOK
' YK PHpOAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 )
VISHHCCICHE BETHAMIRT 2 ! https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4YHBII ) 1 bubnuoreka [IOK
' METO/T TO3HAHHS https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHble CBeIeHUSI 0 CTPOEHUM BelllecTBA
bu6mmoreka [JOK

2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194

JBmxenue u

2.2 B3aUMO/ICHCTBUE YaCTH 2 1 bubmorexa LIOK
' A i https://m.edso0.ru/7f416194
BEIIleCTBA
23 ArperatrHble COCTOSIHUSA ) bubnuoreka [IOK
' BellleCTBa https://m.edso0.ru/7f416194
Uroro no pazneny 5

Paznen 3. /IBu:KeHHE M B3aUMO/IeiicTBHE TeJl




bu6mmoreka [JOK

31 Mexauuseckoe Apikenme 3 https://m.edso0.ru/7f416194
39 Wuepuus, macca, 4 bubnuoreka [IOK
' [LUIOTHOCTH https://m.edso0.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Braer cun 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3nen 4. laBiieHue TBEPABIX TeJl, ;KMAKOCTel U ra3os

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TeJTaMH, )KAIKOCTSIMHU U https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [JOK
4.2 JlaBennue xuaKocTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOCGHEpHOC JABNCHHC 6 https://m.edsoo.ru/7f416194
JeicTBue )KUAKOCTH U Ta3a
4.4 Ha IO0T 6HHOE B HUX 7 bubmorexa [OK
' Py https://m.edsoo.ru/7f416194
TEJO
Uroro no pazneny 21

Pa3znen 5. Pa6ora 1 MOIIHOCTH. DHepPrus

bubnuoreka [IOK
>1 Pabota u MomHOCTS 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubmmorexa LIOK

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




bu6mmoreka [JOK

>3 Mexaririeckas oHepritt 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 19

YACOB IIO ITPOT'PAMME




8 KJIACC

HanmenoBanue

KoaunuecTBo 4acoB

Ne DuieKTpoHHbIe (U poBHIE)
pa3aesoB U TeM KonTpoJsbHbIe IIpakTuyeckue
n/m Bcero o0pa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI padoThI padoThl
Paznen 1. TerioBble siBJIeHUS
11 CtpoeHue u CBOMCTBa 7 bubnuoteka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
12 Teruiossie nporeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DinekTpryecKue 1 MATHUTHBIE SIBJIEHUSA
DIIEKTPUYECKUE 3aPsIbl.
2.1 3apsoKeHHBIC Tella ¥ UX 7 1 bubmmorexa [IOK
' p N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IlocrosHubIH 20 1 7 bubnuoteka [IOK
' AIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M :
ATHHTHBIC ABJCHHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubnuoreka [IOK
' WHTYKIST https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 145




YACOB I10 ITPOIT'PAMME




9 KJIACC

HaumenoBanue KoanuyecTBO yacos
Ne DuieKTpoHHbIe (U poBHIE)
pa3aesoB U TeM KonTpoJsbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMporpaMmbI padoThI padoThl
Paznen 1. Mexannuyeckue siBJIeHUs
Mexanunueckoe Bu6 10K
nOIMoTEKA
11
ABIDKCHHE 1 CTIOCOOE! 10 ! https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUSs
bu6mmoreka [JOK
1.2 B i
SAIMOJICHCTBIE Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1.
3 3aKOHbI COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannueckue KoJieOaHUsI U BOJHBI
21 Mexanuueckue 7 3 bubnuoteka [IOK
' KOJIcOAHUS https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJIHBI. 8 1 3 bubnuoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3jnen 3. DiekTpoMarHuTHOE 1M0JIe ¥ 3J1eKTPOMArHUTHbIE BOJIHBI
3.1 DNeKTpOMarHUTHOE 6 2 bubnuoreka [IOK
MoJie ¥ https://m.edsoo.ru/7f41a4a6

QJICKTPOMAIrHUTHBIC




BOJIHBI

Wroro mo paznery 6
Pasnen 4. CBeToBble siBJIeHUS
41 3aKoHbI 6 bubnuoteka [IOK
' pacrnpoCcTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3b1 M OTITHYECKHE 6 bubnuoteka [IOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bubmmoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pazjnen 5. KBanToBble siBjaeHus
Ucnyckanne n
5.1 MOTJIOIIEHUE CBETA 4 bubmmorexa LIOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHne aTOMHOTO 6 bubnuoreka [IOK
' sjpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepusie peariii ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3nen 6. [loBTOpHTE/ILHO-00001IAKOIINI MOYJIB

6.1

IToBTOpEHUE U
00o0011eHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 knacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102

27




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» Gusuka: 7-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 7 knacc/ [leppimikun .M., UBanoB A.U., AkunonepHoe o011ecTBO
«M3narensctBo «IIpocBenienne»

» Gusuka: 8- kitacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepeikun M. M., UBanos A. U.,

AxunonepHoe o6mmectBo «M3narensctBo «IIpocBenieHue»

» Gusuka: 9-if kiacc: 6a30BbIN ypoBeHb: yueOHuk, 9 knacc/ [epeimkun U. M., I'ytauk E. M., MBanos A.

., Ilerpoa M. A., AkimmonepHoe obmiectBo «M3aatenpctBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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