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NOSAICHUTEJIbHAS 3AITHCKA

[lporpamma 1o (HU3MKe HAa YPOBHE OCHOBHOIO 0OLUCTO o0pasoBaHus
COCTAB/ICHA HA OCHOBE MOJIOKEHHI W TpeOOBaHMH K pe3yabTaraM OCBOCHHS Ha
0a30BOM YPOBHE OCHOBHOH 00pa3oBaTe/IbHOH NPOrpaMMbl, MpeACTABICHHbBIX B
OroC 000, a rakke ¢ yuétom (¢enepanbHoii paboueil MporpamMMbl
BocniTanis 1 KoHLenumu npenofaanus yueGHoro npeamera «Dusnkar.

Cozepikaniie nMporpaMMbl N0 (u3KMKe HanpapieHo Ha (opMHpoBaHHe
€CTeCTBEHHO-HAYYHON rPaMOTHOCTH O0YYAlOLIMXCsS W OpraHH3alHio H3y4eHHA
Gu3MKK Ha nesTeNbHOCTHOI ocHoBe. B mporpamme 1o Qu3uKe yYHTbIBAKOTCS
BO3MOKHOCTH yueGHOro npeamera B peannsauun tpedosanuii ®I'OC OO0 K
MIAHMPYEMbIM JIHYHOCTHBIM M MeTanpeAMETHbIM pesyibTaTaM o0yueHHs, a
TaKKe MEKNPEAMETHbIE CBA3H €CTECTBEHHO-HAYUHBIX yueOHbIX MPEAMETOB Ha
YPOBHE OCHOBHOIO 0011ero odpa3zoBaHusl.

[lporpamMma 1o  ¢u3MKe ycTaHABAMBAET —pacrpeje/icHue  y4cOHOro
Marepuaia o rozam oOyweHus (no Kjaaccam), npelaraetT [PUMCPHYIO
NOC/AC/10BATE/IBHOCTL  M3YUYEHHsl TeM, OCHOBAHHYK HA JIOFMKE pd3BHTHSA
MpPeAMETHOrO COAepXKaHKs 1 y4&éTe BO3PACcTHBIX 0COOEHHOCTEH 00yYatoLInXCs.

[lporpamma no ¢usuke paspaboTaHa ¢ LeJIblO OKa3aHHs METOAMYECKOH
MIOMOLLUM YUHMTEIO B CO3AaHuH paboyeli mporpamMMbl 1o yueOHOMY MpeameTy.

Dusuka sABaAeTCs  CUCTEMOOOpPA3YIOLMM Ul €CTECTBEHHO-HAYUHbIX
y4eOHbIX NpeAMETOB, MOCKOJbKY (U3HYECKHE 3aKOHbl Jie)KaT B OCHOBE
MPOLECCOB * U SBIEHUH, H3y4yaeMbIX XHUMHeH, OHONOrueil, acTpoHOMHEH Hu
¢dusmuyeckoi reorpadueill, BHOCHT BKJald B €CTECTBEHHO-HAYUHYIO KapTHHY
MHUpa, npeiocTaBiseT Haubonee scHble 00paslbl MNPUMEHEHHsI HAy4YHOro
METO/1a [103HaHHsl, TO eCTh Crocoda NoayueHMs 10CTOBEPHbIX 3HAHHI O MHpe.

OjaHa M3 rIaBHbIX 3a4a4 pU3nUecKoro oopa3oBaHHs B CTPYKTYpe 0OLIEro
00pa3oBatms COCTOUT B (POPMUPOBAHHH €CTECTBEHHO-HAYUHOIH IPAMOTHOCTH H
MHTepeca K HayKe y 00y4aroLmXxcs.

M3yuenne ¢u3ukn Ha 0a30BOM ypOBHE [peano/araeT OBlaJeHHe
ClIe 1y OLIMMH KOMIETEHTHOCTSMH, XapaKTepU3y O LLUMH
€CTeCTBEHHO-HaYYHYIO0 FPAMOTHOCTb:

Hay4yHO OOBACHATD sIBJICHH;

OLIEHMBATh M NOHKUMATh OCOOEHHOCTH Hay4YHOIO UCCIIeI0BAHUS;
MHTEpIPETHPOBATH JaHHBIE M HCIIOJIb30BaTh HayYHbIE 0KA3aTe/IbCTBA JUs
MOJTYUEHHs BHIBOLOB.

;U,eni}tl u3ydeHus: (U3MKH HAa ypOBHE OCHOBHOIO 00wIero odpa3soBatis
onpe/tenetsl B Konuenuuu npenoaabanus yyeOHoro npeamera «Pusiika» B



obpasoBaTebHbIX  Opranuszaumsx Poccuiickoii  ®esepaun,
OCHOBHbIe 0011e00pa3oBaTeNbHble [POrpamMMbl, YTBEP/KAEHHON pelicHHEM
Koaserun Munucrepersa npocseltenns Poceuiickoit Meaepattin (MpoToOKo
otT 3 aenadps 2019 r. Ne 11K-4BH).

Lletn m3yuenus Qu3HKH:
MpUOOpETeHHEe HHTEpeca U CTpeMIeHHs 00yUaloLMXCs K HayYHOMY H3Yy4CHHIO
MPUPO/IbI, PA3BUTHE X HHTEIEKTYAIbHBIX H TBOPYECKHX CMIOCOOHOCTEI:
pasBHTHE MpeACTaBIeHUIl 0 HAYYHOM MEeTOJe MO3HaHUA W (pOopMUpOBaHIE
MCC/I/10BATEILCKOIO OTHOLLEHHS K OKPYKAIOLLHM SIBJCHHUAM,
(hopMHpOBaHHe HayYHOrO MUPOBO33PEHHs KaK pe3ylibTaTra H3y4eHHS OCHOB
CTPOEHHs] MaTepHH U (yHAaMeHTalbHBIX 3aKOHOB (PU3HKH;
dopmupoBaHue MpeACTaBleHUH O poav (QU3MKK sl PasBUTHA IPYTHX
€CTeCTBEHHbIX HayK, TEeXHHKH U TEXHOJIOTHH,
pasBUTHe MpeicTaBleHHil 0 BO3MOKHBIX chepax Oyayiueit npodeccHoHaIbHOH
NeATe/IHOCTH, CBA3AHHOI ¢ (U3UKOH, MOArOTOBKA K JajbHelieMy 00y HeHHIO

peain3yomnX

B 9TOM HarpaBJeHHH.
JlocTHskeHHe ITHX Llesiell nporpaMMbl 110 (U3HKE Ha YpOBHE OCHOBHOTO
061ero odpasoBaHus obecrieunBaeTCs pelieHHeM ClIeyoLLMX 3aaa4:
npuoGpeTeHne 3HaAHHUH O JAMCKPETHOM CTPOEHHWH BELIeCTBa, O MEXaHH4CCKHUX,
TEIJIOBbIX, 3JIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUX;
npuobpeTeHHe yMEHHH OMNKUCbIBATh W OOBACHATH (HU3MUECKHE ABICHHSA C

HCI10JIb30BAHUEM IIOJTYUYCHHbBIX 3HAHUH;
OCBOE€HHE METOJI0B PCLICHHS npocreﬁumx paC'-léTHle 3aja4y ¢ UCMOJIb30BAHHEM

(usuyeckux MojeleH, TBOPUECKHX H PAKTUKO-OPHEHTHPOBAHHbIX 3a/1ati;
pazBUTHE YMEHHH HAGIFO/IaTh IPHPOIHBIE SBJEHUS M BBINONHATE OMBITHI,
naéopaToprteA paboTbl M OKCNepHMEHTalbHble  MCCIeNOBaHHA  C
HCIIOSb30BAHMEM H3MEPUTEIbHBIX IPHOOPOB;
ocBoeHHe MpUEMOB paboThl ¢ HMH(OpMaUHeld (U3HUYECKOIO  COACPKAHHS,
BKJTIOUAA HHGOPMALMIO O COBPEMEHHBIX JOCTHKEHHAX (M3HKH, aHIM3 U
KpUTHUECKOE OLleHHBaHHe HHpOpMALIUH;
3HAKOMCTBO ' cO cepaMi MPOPECCHOHANBHON [eSATEIbHOCTH, CBA3AHHLIMA €
H3HKOH, H COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH HA JOCTH/KCHHSAX
(pu3HUECcKOil HayKH.

Ha uzyuenue (pu3uky (6a30Bblil YpoBeHb) Ha YPOBHE OCHOBHOIO o0wero
O6paBOBdHHﬂ OTBOATCS 238 yacos: B 7 Knacce — 68 4acoB (2 vyaca B He/1e/H0), B
8r;mdcce f= 68 l4ac013 (2 yaca B Hexemo), B 9 knacce — 102 yaca (3 uaca B
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-,Vﬂpfennaraemlﬁgb nporpamme 1o Qguinke rnepedeHn JabopaTopHbix paboT
n‘;onbl'ljbs HOCHT 'peKoMeHJaTeNbHblil XapakTep, y4uTelb JejiaeT BbIOOp
NpoBefeHns 1aGOPATOPHBIX PAGOT M OMBITOB € YUETOM HHAMBHLYATBHBIX
0coBeHHOCTEll  00YUAIOWNXCS,  CIHCKA  HKCHEPUMEHTAILHBIX 3 1aHHH,

NpeJIaracMbIX B paMKax OCHOBHOI'O rocy1apCcTBEHHOr0 sK3ameHa 1o (l)H JUKE.




COAEP)KAHUE OBYYEHUS

7 KJACC

Pazien 1. @usnka n eé poab B NOZHAHHN OKPY/KAIOLLCH O MHPA.

dusika ~ Hayka o npupose. Snenus npupoasl. Ousiueckue sBIeHUS:
MEXAHHYCCKHE, TCIIOBbIE, YIEKTPHYECKHE, MArHUTHbBIE, CBETOBbIC, 3BYKOBbIE.

Ousnveckue BennuuHbl. Vismepenue Qusnueckux senanunn. dusuieckue
npudopsL. [orpeitocts u3mepenuii. MeskayHapoaHas cHcTemMa e HHHIL

Kak Qusuka u apyrue ecrecTBeHHble HayKM W3yualoT —[PHPOAY.
EcTecTBeHHO-HayuHblil MeTOA NO3HaHMs: HaGIOAEHHE, OCTAHOBKA HayYHOIO
BOTpOCa, BbIABH)KEHHE THIOTE3, IKCIEPUMEHT [0 [MpOBEpKe [HUIOTE3,

o0bsicHeHHe Habmopaemoro siBneHus. Onucanue (Gu3nyeckux ABICHUH ¢
IIOMOLLBIO MOAEIEe.

Hemoncmpayuu.

Mexanunueckue, TeII0Bble, 3EKTPHYECKHE, MATHUTHbIE, CBETOBBIE SIBICH S,
®usnueckue npubOPsl U NMpoLeLypa NPAMBIX H3MEPEHHiT aHAT0roBbIM I
HPpoBLIM TPUOOPOM.

Jladopamopnsie padomer u onvimol.

Onpe/ienieHue LeHbl AeeHNs LWKalbl K3MEPUTENBLHONO MPHGOpA.

W3mepenue paccTosHUIA.

M3mepenue 00bEMa )KHIKOCTH U TBEPAOrO Tea.

Onpezenenne pazmMepos Majbix Tell.

M3mepenue TemnepaTypbl MpH MOMOLIM JKHAKOCTHOTO TEPMOMETpa U JATUMKa
TeMIepaTypbl.

[IpoBenenue uccenoBaHUs MO MpOBEpKe TMIOTE3bl: JAAJbHOCTH [10JETA
LIapHKa, MyLEHHOro rOpU30HTAIbHO, TeM Ooblie, YeM 00Jblie BbICOTA I1yCKA.

Pa3znen 2. [lepBoHauaiibHble CBeleHHS O CTPOEHHH BelllecTBA.

CrTpoenue BelleCTBAa: aTOMbl M MOJIEKYJbl, MX pasMepbl. OIibiThl,
JIOKa3bIBAIOLLME JMCKPETHOE CTPOEHHE BELLeCTBa.

JIBukeHue vactuu BewlectBa. CBs3b CKOPOCTH ABHKCHMS 4YacTHLL €
Temrepartypoil. bpoyHoBckoe nBwkenue, aupdysusa. Bzanmo tefictBue yactuu
BELLECTBA: PUTSKEHHE M OTTAJIKUBAHUE.

ArperaTHbple COCTOSHMS BELUECTBA: CTPOEHHE TIa30B, JKMAKOCTEH U
TBEP/BIX (KPUCTAUTHYECKHX) Tell. B3auMOCBsI3b MKy CBONCTBAMU BELLECTB B
pa3HbIX arperaTHbIX COCTOSHHSX W HX ATOMHO-MOJEKYAPHBIM CTPOCHHEM.
OcoBeHHOCTH arperaTHbIX COCTOSHNHA BOABI.

| Jemoncmpayuy.
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Habmoienne Gpoynosekoro amskenus.
HaGmonenue audydysun.

HalGmoneune ABICHHH, OﬁbﬂCHHIOUlHXCﬂ MPHUTSKEHHEM HJIH OTTAJIKUBAHHUEM
HaCTHIL BEeLIeCTBA.

Habopamopuoie pabomor u onvimol.

OueHka HameTpa aToMa MeToI0M psA0B (¢ Ucnolib3oBaHuem (portorpadiiii).
OnbiThi 10 HAGAOACHHIO TEMI0BOTO pacLIMpPeHns ra3os.
OnbiThl N0 0OHAPYKEHMIO ASHCTBHS CHT MOJIEKYJIAPHOTO MPUTS/KEHHUS.

Pasnen 3. iBukenne u B3anmoseiicTBre tel.

Mexahnyeckoe nBuKeHHe. PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHHUe.
Cropocts. Cpeansis ckopocThb pH HEPaBHOMEPHOM ABMIKeHHH. Pacuér nytu u
BPEMEHH ABHIKEHHUSI.

slBnenue vHepuuu. 3akoH vHepuuu. B3aumopneiicTBue Ten Kak rnpuundHa
M3MEHEHHUS  CKOPOCTH MBHXeHHs Tel. Macca Kak Mepa WMHEpPTHOCTH Tela.
[TnotHocTh Belecta. CBA3b MIOTHOCTH ¢ KOMMYECTBOM MOJIEKYJ1 B €/lMHULe
obbéma BellecTna.

Cuna kax xapakTepucTika B3aumoseiictsus e, Cuia yrpyrocTH i 3aKoH
['yka. M3mepenue cuibl ¢ nomoupio AMHaMoMmeTpa. SIBjeHue TAroTeHus U cuia
TskecTd.  Cuia TKeCTH Ha ApyrMx mmaHetax. Bec Tena. HesecoMocTs.
Cnokenue cuil, HaNMpaBieHHbIX MO OAHON MPSIMOIL. PaBHoaecTBYIOLIAs CHIL.
Cuna tpenus. Tpenue ckosbkeHus u Tpenue nokos. TpeHue B npupoae U
TEXHHKE.

Hemoncmpayuu.

HaGntoneHne MexaHH4YeCKOro ABUKeHHUs Tena.

H3mepeHue cKopocTH MpSMOIMHERHOTO ABHIKEHUS.
HaGmonenue siBlieHus MHEpLHH.

Habmio1eH1e H3MeHeH s CKOPOCTH NP B3aUMOCHCTBHH TeJl.
CpaBHeHHe Mace Mo B3aMMOIEHCTBHIO Tel.

CnoseHue CHil, HanpasJIeHHbIX 110 OHON NMPSAMOIi.

]laﬁopamopuwe padomot u onvimol.

OnpejiesicHHe  CKOPOCTH PAaBHOMEPHOTO JBMKEHHs (LIApHKA B KHKOCTH,
MOJIe/IM HJIEKTPHYECKOro aBTOMOOMIIS U TaK jajee).

OnpejesieHde cpeaHeld CKOPOCTH CKOJIbKEHWs Opycka MM Liapuka Mo
HAKJIOHHOMH IJIOCKOCTH.

Onpe/eieHue MI0THOCTH TBEPAOTo Tea.

OnpITel,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  PacTsikKeHMs  (aedopmaiiu)
npym}&ﬂbl OT. MPHUJIOIKEHHOM CHJIBL.

t

g s

HeT I8N 3
RV | !
2 HAS R Y RO AN R R
i f
Pt
)




OnbIThl, AEMOHCTPUPYIOLINE 3aBUCHMOCT CHJIBI TPEHHSI CKOJIBKEHUS OT Beca
TeJ1a 1 XapaKTepa COIPUKACAOLNXCS MOBEPXHOCTEN,

Pasaen 4. Jlapienne TBEPABIX Te, AKUAKOCTEl H ra308.

Jasnenme. CriocoObl yMeHblUeHH W yBeuueHus aapiexns. Jlasienne

rasa. 3aBUCHMOCTL JaBlIeHHS rasa OT o0béMa, Temmneparypbl. [lepesaya

JAAB/ICHHA I“Bépf\blMH TCJIAMH, JKMAKOCTAMH W razamu. 3akod [luckans.

[THeBvMaTHueckue MalMHbl 3aBUCHMOCTb JABICHHS KHAKOCTH OT [1yOHHBI.
Tuapoctarnyeckuii napanoke. Coobuwaouecs cocyabl. | 'napasinieckue
MEXaHH3Mbl.

ATmocdepa 3emnn 1 atmocdepHoe JaBieHHe. [IpuumHbl cyiiecTr 'BaHuUs
BO3AYIWHOH oBonouku 3emau. OnbiT Toppuyeniu. M3mepenne atmocdepHoro
AaBNeHUSA. 3aBUCHMOCTb aTMOC()EPHOrO JaBICHHS OT BBICOTH HAX YPOBHEM

Mopst. I1puGopbl ans u3MepeHus atMocdepHoro aBneHus.

HleficTBie  JKMAKOCTH M rasa Ha nOrpykSHHOE B HHX  Telo.

BeitajikuBaromas  (apxumenosa) cuia. 3akoH Apxumena.
Bosnyxonnasanue.

[InaBaHue Te.
Hemoncmpayuu.

3aBUCHMOCTD 1aBJICHUS ra3a OT TEMIEPATYpbl.

[lTepenaua naBneHns KUAKOCTBIO U Ia30M.

Coobuatouyecs cocy bl

['vapaBnnueckuii npecc.
[lposiBiieHue nelcTBUS aTMOC(EPHOro faBIeHHUs.

3aBMCHMOCTb BbITANKMBAOLLEH CHIIBI OT 06BEMA MOTPYXKEHHON YacTH Tena u
MJIOTHOCTH KHUAKOCTH.

PaBeHCTBO BbITANKMBAIOLIEH CHITbI BECY BBITECHEHHOM KUIKOCTH.

YcioBue niaBaHus TeN: IIaBaHHE WM [IOTPYXXEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOWIEHHA MJIOTHOCTEN Tella U JKUIAKOCTH.

Jlabopamopnuvie pabomot u onvimol.
HccneoBanne 3aBUCUMOCTH Beca Tejla B BOAe OT o0bEMa MOrpykEHHOM B
HKUAKOCTH YacTH Tela. -
Onpe/ie/ieHye BbITAIKMBAIOLIEH CHITbI, ACHCTBYIOLIEH Ha Te.10, NOrpyKEHHOE B
KUAKOCTD.
[IpoBepka HE3aBUCUMOCTH BbITAIKUBAIOLIEH CUIlbl, NEHCTBYIOLIEH Ha reno B
KMIKOCTH, OT MacChl Teja.
OnbiThl,  JEMOHCTPUPYIOILME  3aBHCHUMOCTb  BBITANKMBAIOLIEH  CHIIBI,

JieficTBYIOLIeH 'Ha TeNO B JKHUAKOCTH, OT 00BEMA MOrpyKEHHOH B KIIKOCTH
YaCcTH Tejla M OT MIOTHOCTH KUAKOCTH.




KoHCTpyHpoBaHne apeoMeTpa 1l KOHCTPYHPOBAHHE JIOAKH 1 ONpee IcHHe eé
IPY30M0ABEMHOCTH.

Pasnea S. PaGora u Mowmoets. Ineprus.

Mexanuyeckas paGora. MoLHOCTS.

[Tpoctble mMexaHM3Mbl: pbiyar, GlOK, HAKIOHHAsS MIOCKOCTb. [1paBuio
paBHOBeCHs pbluara. [lpumenenne npaBuna paBHoBecHs pbiuara K 010KY.
«3on010¢  npasuao»  Mexanuku. KITJ{ mpocThix  MexamisMos. [IpocTble
MEXaHH3Mbl B ObITY H TEXHHKe.

Mexatiueckas dHeprus. Kuuetmueckas M noTeHumaibas JHEprus.
[lpespailienne onHOro BHAa MeXaHWUeCKOil SHepruH B Apyroii. 3aKoH
COXPAHEHHsl SJHEPrUU B MEXAHHKE.

Hemoncmpayuu.,

[Ipumepbl NpOCTHIX MEXaHH3MOB.

Jlabopamopusie padomot u onvimor.

Onpezenerye paGoTbl CHIIBI TPEHHS NPH PaBHOMEPHOM ABHKEHHH Tea M0
FOPU30HTANBbHOI IOBEPXHOCTH.

Wccnenopanue ycioBuil paBHOBeCHsS pbluara.
M3mepenue KITJ] HaKkI0HHOMN MI0CKOCTH.

M3yuetue 3ak0Ha cOXpaHeHHs MEXaHHUYECKOIT YHepriH.
8 KIIACC

Pasaen 6. TenusioBble siBi1eHus.

OCHOBHbIE MOIOKEHHsS MONEKYIISPHO--KHHETHYECKOH TEOPHH CTPOEHHS
BeluecTBa. Macca u pasmepbl aTOMOB M MoJieKy/1. OmNbITbl, MOATBEPKAAIOLIHE
OCHOBHbIE I0JI0KEHHS MOJIEKYIAPHO-KHHETHYECKOH TEOPHH.

Mpneﬂu TBEPAOTO, KUAKOro M razoo0pa3HOro COCTOSHMI BelLEeCTBa.
Kpucraiinyeckue 1 amopduble Tena. OObACHEHHe CBOHCTB ra30B, KHAKOCTEN
M- TBEP/BIX TeJl HAa OCHOBE MOJIOXKEHUH MONEKYJISAPHO--KHHETHYECKOH TEOpHH.
CmauuBaH1e U KamuispHble sBleHus. TemioBoe pacluupenie u ckarue.

3 .Té&{nepaTypa, CBsi3b TEMIIEPATYPbl CO CKOPOCTBIO TEMN/IOBOIO JABMKEHUS
yacThil. BHyTtpenusis sHeprus. CrnocoObl M3MeHEHMsl BHYTPCHHEH SHepruu:
Témlouepeqaqa W cosepuieHue  pabothl.  Buael  reionepenaum:
mnnor@oéoqnoem KOHBEKLHS, H3TyUYeHHe.

KdnyecTBo TernoThl. Y aebHas Tenn0EMKoCTb BewecTsa. Tennooomen u
Terosoe paBHOBecHe. YpaBHeHWe TemaoBoro Oananca. [liaBnenne u
OTBep/eBaHHe KPUCTAIMYECKMX BELIECTB. Y/elbHas TemnoTa MJIaBleHus.
l'lapooGpa'sosaHue u konaeHcauus. Mcnapenune. Kunenue. Y nennnas temnora
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napooOpasoBaHis. 3aBUCHMOCTb TEMIEPATYPbl KHIEHHS OT aTMOC(epHOro
JABICHUA.

BaaxnocTts Bo3tyxa.

DHeprus Tonusa. Y aebHas TerioTa cropatus.

[punumnel paGorsl Tennosbix asurateseit KITJ{ TerioBoro asuratess.
TennoBbie ABUraTeNH  3aliTa OKpYKaKOLEH Cpesibl.

3aKOH COXPAHEHNS U NIPEBPALLEHHS YHEPrHH B TEIIOBLIX [1POLECCaX.
Aevonempauuu.

Habumoierne 6poynosckoro asukenus.

Habmosenne auddysun.

Habnionenne siBnenuii cmaunsanus u KaIUJIPHbBIX SABJIEHHIA.
Habmoaenne tensnosoro pacumpenus tei.

VI3MeHeHue naBneHus rasa mpu u3MeHeHMH 0o0bEMA M HarpeBaHUM HJIH
OXJIaXkKAEHHUH.

[MpaBina n3mepenns temnepatypl.

Buaei Tennonepenaun.

Oxnaxaenue npu coBepiueHuu paGoThL.

HarpeBatue npu coBepiueHn# paboThl BHELIHIUMU CHIAMH.

CpaBHeHue TenjaoéMkocTei pa3uYHbBIX BELLECTB.
HabnoneHue kuneuus.

Habuto1eHne nocTosHeTBa TeMnepaTypbl npy n1asneHny.
Mozein TenaoBeiX ABUraTenei.
Jlabopamopnste padomot u onvimo.
OnbITbl 110 06HAPYKEHHUIO NEHCTBHS CUIl MOJIEKYIPHOTO MIPUTSKEHHSI.
OnbITbI N0 BHIPALIMBAHHMIO KPUCTAJIIOB IOBAPEHHOM COJH MM caxapa.

OnpITbl 10 HaOMIOAEHHIO TEMJIOBOTO PACLIMPEHHs a30B, KHAKOCTEH W TBEPABIX
Telk 341 | U

Onpe;lene_Hue JAaBJICHUS BO3JYyXa B OannoHe npuua.

OnBITHI, IEMOHCTPHPYIOLLHE 3aBUCUMOCTD JAaBIEHUS BO3J/lyXa OT ero o0béMa u
HarpeBaHus WK OXJIaXKAeHU.

TIposepka runoTe3bl TMHEHHOM 3aBUCMMOCTH JUTHHBI CTONGHKA 7K1 IKOCTH B
TEPMOMETPHUHECKON TpyOKe OT TeMnepartypbl.

HaGmoeHue  M3MEHeHMs BHYTPEHHeH OJHEpPruM Tella B pesysbTaTe
Terionepeadn u padboTbl BHELIHUX CHIL.

WccneioBanye sBaeHUs TEMI000MEHA MPH CMELIMBAHMHK XOI0HOM U ropsyeii
BOZBL: 4154 ot X

Onpesienenye KOJIMYECTBa TEMIOTHI, MOTY4YEHHOrO BOJOH NMpH TerioodMeHe ¢
HarpeTbiM METAIMYECKMM LIMIHHIPOM.




OnpejeneHne yaeabHON Tena0éMKOCTH BelllecTna.
HecnetoBanue npouecca uenapeHmsl.
OnpeeneHne OTHOCHTENLHOMN BAQXKHOCTH BO3yXa.
OnpejeseHne yACIbHON TEMIOTDI M1aBAECHHUS Jb/1a.

Paznen 7. JuekTpuueckne n MaruuTHbIC SIBICHHSL.

Onektpusaums e, [sa pona JJIEKTPUUECKHX 3aps10B. B3aumoaeictBue
3apSKCHHBIX - Tel. - 3akon Kynowa (3aBMCHMOCTb cuibl  B3anMoaeicTBUS
3APARCHHBIX TC OT BeTHUNHBI 3aPAZI0B U PACCTOSHUS MEALY TeIavi).

DNEKTPHUECKOE Mole. Hanpsk€nnocts anektpuueckoro nois. [Mpuuumn
CYNEPHOSHUIN DICKTPUYCCKUX nonelt (Ha KaueCTBEHHOM YpOBHE).

Hocurenn snexkrpuueckux 3apAZ0B.  DJIeMEHTApHBIH  Y/eKTPHYECKHIT
sapal. Crtpoenue atoma. [poBoguuku JHDJIEKTPUKU. 3aKOH COXpaHeHHs
37IEKTPHYECKOr o 3apsa.

INeKTpHYecknit Tok. Ycnosus CYLLECTBOBAHUA IEKTPUUCCKOTO TOKA.
VICTOUHHMKH nOCTOAHHOrO Toka. [eicTBHs 3JIEKTPUYECKOro TOKa (TeruioBoe,
XMMHYECKO®, MArHUTHOE). INEKTPUUYECKUIT TOK B KMAKOCTAX M ra3ax.

Onextpuyeckas wuenb. Cuna  Toka. DieKTpuueckoe  HarpsKeHHe.
ConporuBieHne npoBoaHuKa. Y aeabHOe CONPOTHUBJIEHHE BEIICCTBA. 3aKOH
Oma aast yuactka wuenu. [locnenosatenbhoe u napaiesibHoe COelAMHeHHe
NPOBO/IHHKOB,

Padora 1 MoumocTs anekTpuueckoro Toka. 3akow Jlxoyns—Jlenua.
DNeKTpHYECKHe LeMu ¥ NoTpeGHTeNH IEKTPHYECKON HHepriH B ObITY.
KopoTkoe 3ambikaHue.

IloctosiiHble  MarnuThl.  B3aumopelicTBHE MOCTOSIHHBIX  MArHHTOB.
MarhuTHoe nose. MaruuTHoe mone 3eMIM W ero 3HaueHue ANiS KUSHH Ha
3emne. OnbiT DpeTena. MarHuTHOE nosie 31eKTpHYEcKOro Toka. [Tpumenenne
IEKTPOMAarHUTOB B TeXHHMKe. [lefiCTBHE MAarHMTHOrO MOJs Ha NPOBOIHHK C
TOKOM. ' | DJIEKTPOJABUIraTellb  MOCTOSHHOrO  TOKA. Hcnone3oBaHue
31eKTPOABUraTesIell B TEXHHYECKUX YCTPOICTBAX U Ha TpaHcnopre.
~ ¢+ ~OnbITEl (l)apazieﬂ; SIBiieHne BNeKTPOMArHUTHONM uHAYKUMM. [lpaBuio
Jlenna.: Dnektporeneparop. Cnocobbl nosyuyeHus >MeKTpUUeCcKOi IHeprum.
DIEKTPOCTAHLIMH HAa BO30OHOBIIAEMbIX HCTOUHHKAX IHEPIHiL.

Jemoncmpauuu.

DaekTpu3aLms Tedl.

JIBa poJia 2j1eKTpUYECKUX 3aps10B H B3aHMOIEHCTBUE 3apPsKEHHbBIX TeJl.
YeTpoiicTBO M eficTBHE 2JIEKTPOCKOTa.

OnekTpocTaTHyecKas HHAYKIHUS.

3aK0H cOXpaHeHHs IEKTPUUECKHX 3aps/I0B.




[TpOBOAHMKH W AMIIEKTPHKH.

MozeMpOBaHHE CHIIOBBIX JIMHUIT YNeKTPHUECKOTO MOJII.
MCTOUHUKH MOCTOSHHOTO TOKA.

JIeHCTBHS NEKTPHUECKOrO TOKA.

NeKTPUUECKUH TOK B )KHAKOCTH.

[a30Bblii paspsia.

Vi3sMepeHue CHilbl ToKa aMIepMeTpoM.

M3MepeHIE DACKTPHYCCKOTO HANPsKeHUs BOILTMETPOM.
Peoctar 1 Marasun conportusnenmii,

B3a1mMo/1eliCTBHE MOCTOAHHBIX MATHUTOB.
MozenpoBanne HeBO3MOKHOCTH pasieNeHust N0TI0COB MarHUTA.

MozneMpOBaHHE MarHUTHBIX MOJEH MOCTOSHHBIX MATHUTOB.
OnsiT Dperena.

MarHuTHO® NoJjie Toka. JNeKTPOMAarHuT.

)leﬁchne MarHuTHOIO 10JIsA Ha IMIPOBOAHUK C TOKOM.
3ﬂeKTp0ﬂBH aTeJlb MOCTOSIHHOIO TOKA.

MccnenoBanme ABNCHNS /1€KTPOMATHUTHOM MHIYKLIUH.
Onpbitel Papanes.

3aBHCMMOCTb ' HampaBlieHus

BO3HUKHOBEHMUSI.

DAEeKTPOreHepaTop NoCTOAHHOrO TOKA.
Jladopamopnuie padomer u onvimol.

OnbITbl 110 H86Jll'OIIeHl/l}0 JJIEKTPU3allMKl  Tel
COTIPHKOCHOBEHHUH.

HHAYKOUOHHOIO TOKa OT )’CﬂOBHﬁ €ro

MHAYKLUHEH W mpu

WUccnenoBaHue  aedcTBuUs OJIEKTPHUYECKOro IoJide Ha
AOUIIEKTPHUKH.

[IPOBOAHUKH H

COopka 1 npoBepka pabOThI IEKTPUYECKOMH LIeNH MOCTOSHHOIO TOKA.
H3mepeHue v peryinpoBaHie CUIIbl TOKa.

HZsMepeﬂue M peryJMpoBaHue HanpsHKeHHs.

Hccie0Banyie  3aBUCUMOCTH CHJIbl TOKA, MAYIIEro wepes3 pe3ucTop,
CONPOTHBIIEHHUS PE3UCTOPA M HATPSIKEHUs HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOLLIME 3aBUCUMOCTD EKTPHUECKOIO CONPOTHBICHHS
NMPOBOAHKKA OT €ro JUIMHbI, MJIOLIAAH [OMEPEUHOro CeueH s 1 MaTepuaa.
IMposepka = npaBuia  CJHOKEHHS HAMPSHKEHWA  MPH  [0C]1E/10BaTEIbHOM
COEeIMHEHHUU JIBYX pE3UCTOPOB.

[lposepxa npaBuia /Ul CHIbl TOKa TMPH MapalIelbHOM  COEAMHEHUH
Pe3UCTOPOB.

Onpegnesnenne paboThl HIEKTPUUECKOro TOKA, HAYLUETO YEPE3 Pe3UCTOP.

oT
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OnpeaeaeHie MOIHOCTH H1EKTPUUYECKOr0 TOKA, BbIeISeMOil Ha pesucTope.
Mcene10BaHHe  3aBUCHMOCTH  CHJIBI TOKa, HIYLIEro uyepes
HANPsHKEHNS HA HEeid,

Onpenenenue KIT/1 varpesarens.

UccnepoBanue MAarHUTHOI'O B3aUMOEHCTBUS MOCTOSAHHBIX

JIaMIIOYKyY, OT

MarH1TOB.
H3yuenue MarHHTHorofnonﬂ TIOCTOSIHHBIX MArHUTOB MPH HX OOBEANHEHUH W
pasaeICHHH. |

Mecnenosanue neficTBIs sMeKTpriyeckoro Toka Ha MarHUTHYIO CTPEJIKY.
OnbiTbl, 1EMOHCTPUPYIOLIHE 3aBUCHMOCTE CHJTLI B3aUMO/ICHC TBHS KATYLIKH ¢
TOKOM H MAaTHWTA OT CHJTbI TOKA M HaNpaBlleHHs! TOKa B KaTyILIKe.

M3yuctne AefCTBUS MATHUTHOTO MO Ha IMPOBOJAHHK € TOKOM.
KoncerpyupoBatue 1 usyyenme paGotsl 3JIEKTPO/ABUTATE/IS,

W3smepenne KI1J1 snexrpoasurarenphoii YCTaHOBKH.

OmsIThl [0 HCCNENOBAHUIO  sIBTEHHS 3IEKTPOMArHHTHOH ~ MHIYKLIHH:

HCCICNOBAHNE N3MEHCHUH 3HAYEHHs U HATIPABEHHS MHLYKLHOHHOTO TOKA,
9 KJIACC

Pasznen 8. Mexaunyeckue sipsienus.

Mexannueckoe nBukeHue. Marepuanbhas Touka. Cucrema OTCuéTa.
OTHOCHTENILHOCTD MEXaHUYECKOTO JBHKEHHS.. PaBromepHoe npsivonuneiiHoe
ABWKeHHe. . HepaBHoMepHoe npsamonuHelHoe  aBiKenue, Cpennsis  u
MPHOBEHHAs CKOPOCTH TeJla P HePaBHOMEPHOM JBHIKEHHH.

Yekopenne. PaHoyckopeHHoe npsmonunueiinoe asuzceiie. CBoGOTHOE
nageHue. Onbitel ["anunes.

PaBHOMepHOE JBHIKEHHE N0 OKPYKHOCTH. [lepuon 1 yactoTa obpateHus.
Jluneiinas u yriosas ckopocTu. LieHTpocTpeMuTenbHOe yekopeHie.

[lepBbiii 3akon Hbtotona. Bropoit 3akon Heiotoua. Tpetuit 3akon
Herorona. [IpuHuun cyneprnosuuuu cui.

.. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHila TPCHHS CKOJIbKEHHUS,
CHJIa TPEHHUS [10KOSl, APyTHe BHIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOrO TArOTEHHMs. YCKOpeHHe cBOGOIHOrO
naaenus. JlBrokenne nuanet Bokpyr Conuua. [lepsas KocMmuueckas cKOpOCTb.
HesecomocTb 1 neperpysku.

Pagnosecue ~ marepuanbHOM  TOYKH. AOCOMOTHO  TBEpAOE  Teo.
PaBroBecue ' TBEPAOro Tea ¢ 3aKPErIEHHOH OCblO BpalleHus. MOMEHT CHIlbl.
Lenrp tsixectu. :

Umnyase Tena. M3meHenue ummynbca. Mwmmynse cunsl  3akow
CoXpaHeHusi uMIyJibca. PeakTHBHOE JIBHIKEHHE.

17.




Mexannueckas paGota u MoutHoets. PaGorta ciu THACCTH, YIIPYTOCTH,

TPCHHA. CB3b SHEPIrUuu M pa60Tbl. HOTeHI.lMaJleaSI IHEPrus Teia, MOAHATOrO

Haa [OBEPXHOCTBI 3eMJIH. HOTCHUHaﬂbHaﬂ JHEprus cxKatoi MPY/KHHBI.

Kunernueckas sHeprust. Teopema o kuHeTHUeCKOi] IHEPIUH.

3aKOH coXpaHeHHs
MEXAHWUYECKOI YHepriu,

Jemoncmpayuu,
| 3 ti
Habatonenune MEXaHHUECKOTrO ABMKEHMS Tena OTHOCHTE/ILHO pa3HbIX Tell
oTcyéTa.
CpaBHeHHe NyTeH ¢ TPAGKTOPHIT JBMIKEHHS OJAHOrO 1 TOrO ke TeJ1a

OTHOCHTEILHO PA3HBIX Te OTCYéTa,

U3meperne CkopoceTu u YCKOPEHUS NPAMOIIMHENHOTO JABHIKEH 1.
Hceneposanue npusnakos PaBHOYCKOPEHHOIO JABHIKEHMUS.

Habmoaenue 1BukeHus tena mo OKPY>KHOCTH.

Halumoaenue Mexanuueckux SABJICHHH, NpPOMCXOMSLIMX B CHCIeMe OTcyéTa
«Tenexxa» npu e paBHOMepHOM U YCKOPEHHOM JBHKEHMH OTHOCHTEIbHO
KaOMHeTa PU3MKH.

3aBHCHMOCTb YCKOPEHHS TeNa OT MacChl Tea u AEHCTBYIOLIEH Ha HErO CHJIBI.
HabnioaeHue paBeHCTBa CHil IpH B3auMOeHCTBIM TeJ.

VI3MeHeHMe Beca Tena Npu yCKOPEeHHOM ABHIKeHHH.

[lepenaya nMnyibca Npu B3aUMOENCTBUM T,

[IpeoOpa3oBaHus 3Hepruu npu B3auMoaeiicTBuM TeJl.

CoxpaHeHue HMITyJIbea MpH HEYNPYTroM B3anMOeHCTBHH.
CoxpaHeHne HMITYJIbCa P aGCOMIOTHO YIIPYToM B3aHMOAC ¢ TBHH.
Haluto1enne peakTHBHOrO JABHIKEHUS.

CoxpateHne MeXaHWYeCKOH 3Hepriy npu cBOGOIHOM NajeHiH.

CoxpaHeHne MeXaHHYeCKOH SHepruu MNpy ABMKEHHH Tena Mo/ JAeHcTBHEM
TpPY’KHHBI.

Jlabopamopuosie padomot u onvtmol.

KoncrpyrpoBaHue TpakTa [is pasroHa M JajibHedluero paBHOMEPHOro
ABHIKEHHS' LLIAPHKA HJIH TEJIEKKH.

Qﬁpeueneuue CpenHel CKOpOCTH CKOJIbKEHHs OpycKa MM JIBMYKEHUS LIapHKa
M0 HAKIOHHOM MJOCKOCTH.,

Onpejie/ieHne YCKOPeHHs Teja MpH  PaBHOYCKOPEHHOM BHXKEHHM 10
HaKIOHHOMN TIIOCKOCTH.

HUceneioBatye 3aBUCHMOCTH TYTH OT BPEMEHH [MpH  PaBHOYCKOPEHHOM
ABUAKCHKMM Oe3 HauaJlbHOH CKOPOCTH.
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cKOPOCTH TIYTH OTHOCATCS Kak psix HeuéTHbIX umcen, To COOBETCTBYHOLIHE
npOMEKY TKH BPEMEHH OJIMHAKOB].,

NecneAOBARNE SABUCHMOCTH CHIIBI TPeHHs cKObIKEHHS OT CHJIbI HOPMATLHOTO
JaBIEHNUS.

Onpeaeienue kodhpuumnenta TPEHUS CKOJIbIKEHMS.
Onpe/e/ieHHe KECTKOCTH NpyskuHpL,

OnpezeneHue pil60Tbl CHIIbI TPEHUS DU paBHOMEPHOM ABHKEHHH TeJIa 110
FOPH3OHTAILHOMH TTOBEpXHOCTH,

>CJICHHUE Pa é
Onpesene PadOThI CHAIBI ynpyrocTy Npy NoaAbEME rpy3a ¢ UCMoIb30BAHHEM
HEeNo/BU/KHOTO U NOABHKHOTO GlI0KOB,
I/l3}'HCHHC 3aKOHa COXpaHeHus SHepruu

Pazaen 9. Mexanuueckue KOJ1e0aHHs 1 BOJIHbI

~ ~
KonebartenbHoe nBmkenue. OcHoBHBIe XapaKTepUCTHKU KoseOaHHH:

nepuoll; HacToTa, aMIInTyna. Marematuyeckuii u MPYKHHHbIH MasTHUKH.
[IpeBpallleHHE SHEPTUH MPHU KONeOaTENbHOM JBHIKEHUH.

3aTyxalole  koneGanus. BuiHywaeHHbie  KoneGanui.  PesoHaHc.
MexaHH4eCKHE BONHBL. CBONHCTBA MeXaHHYECKHX BOJIH. [IpogoneHble H
norepeyHble BOJHbL - JIMHA BONHBI W CKOpPOCTh €€ pacrpoCTpaHeHHUs.
MexaHHYECKHE BOJIHbL B TBEPAOM Telle, CeHCMUUECKUE BOJIHbL.

3ByK. [']pOMKOCTB 3ByKa M BbICOTa TOHA. Otpaskenue 3syka. MHdppas3syk u
YJIBTPA3BYK.

Jemoncmpayuu.,
Habmonenne KonedaHuii Ten mnoa nefcTBHEM CHAbI TSKCCTH M CHJIbI
yIpyrocTH.
Hab:ntoieHue KosieOaHui rpy3a Ha HUTH U Ha TIpY’KHHe.
HabntoaeHne BbIHYKAEHHBIX KonebGaHHi 1 pe3oHaHca.
PacnpocTpaHeHKe Mpoa0JIbHBIX U MONEPEYHBIX BOIH (Ha MO/CH ).
HabuoeHne 3aBUCHMOCTH BICOTBI 3BYKa OT YacTOThI.
AKyCTHYECKHIH pe30HaHC.
v Jlabopamoproeie padomot u onvimel.
OnpeneneHue YacTOTHI U [leprUozia KoeGaH!H MaTEMaTHYECKOrO MAsITHHKA.
Oﬁpeﬂenéau’e 4acTOThI U Mepuoza KojaedaHuii npyKHHHOIrO MasiTHHUKA.
UceneioBanye 3aBUCHMOCTH TTepUHoia KonedaHuii NoABeIeHHOIO K HUTH Ipy3a
OT UIHHb] HUTH.
UccnenoBanme 3aBUCHMOCTH MeproJa KoseOaHui MpYKUHHOIO MASTHUKA OT

MACChl Ipy3a.




kel HESaRHE i L "
[IpoBepKa HE3ABHCUMOCTH neproaa koneGauuii rpysa, 1o, (BuilicHHOro K HUTH.
OT Macchl rpysa. :
Thl, ACMOHCT
OnbITh PUPYIOLIHe 3aBHcHMOCTH nepuoja KojebGaHuil MpyKHUHHOTO
MasTHHKA OT MACChl 'Py3a H sKEcTKOCTH MpYKHUHBbI.
M3mepeHie YCKOPEHHS ¢BOGOAHOrO najem s,
Pasznen 10. Daekr POMaruuTHOE noJie 1 »

JIEKTPOMAT HH THbIE BOJIHbI.
9neKTp0MaerHoe noJte.

St BoJm e OnexktpomaruuTHble  BoJiHbl.  CBOHCTBA
SJICKTPOMArHUTHBIX BOJIH. Mcrnosnb3oBaHue
3NeKTPOMArHHTHBIX BOJTH AJISL COTOBOI CBsI3H.

DNEKTPOMArHUTHas Npupoaa ceeta. Ckopocts cBeTa. BoHOBbIE CBOHCTBA
cBeTa.

Jemoncmpayuu,

CBOIICTBA DJICKTPOMArHUTHBIX BOJH,
Bo/HOBbIE CBOHCTBA CBeTa,

Jlaéopamovpnue padomor u onvime.

M3yueHHe CBOMCTB OJIEKTPOMATHUTHBIX BOJH MOMOLIbIO  MOOHIBHOIO
teneoHa. .

Pasaen 11. CBeToBble siBjiennus.

Jlysesas  Monenh  ceta.  Mcroummku  ceta.  [IpsmonmHeiiHoe
pacnpocTpaHeHHe cBeta. 3atvenus Conuua u Jlynbl. OTpakeHHe cBeTa.
[110cKO€ 3epKasio. 3aKOH OTpaskeHHUs CBeTa.

Ipenomnenne cBeta. 3akoH mnpenomnenus cseta. [losHoe BHYTpEHHEe
oTpakeHine cBeTa. Mcnonb3oBaHue mnoNHOro BHyTpeHHero OTpakeHHs B
ONTHYECKUX CBETOBOJIAX.

Jiunsza. Xoa nyuell B saumuze. OnTHueckas cHCTeMa (poroannapara,
MHUKpOCKOINa M Tejleckona. [a3 xak onruyeckas cuctema. biusopykocTb u
Ja/IbHO30PKOCTb.

Paznoxenue Oenoro ceera B crektp. Onbithl HibtotoHa. CroxeHwue
creKTpalbHbIX UBETOB. [ucnepcus cserta.

Hemoncmpayuu.

[IpsimMoaHHeHOe pacnpoCTpaHEeHHE CBeTa.

OrpakeHye cBera.

HOH}’HCHHe“néOﬁan(eHI/Iﬁ B IJIOCKOM, BOTHYTOM M BBbIMYKJIOM 3epKasiax.
[penomienue cBeta.

OnTHvecknii CBETOBOA.

Xog siyueit B-coOuparoLlei JnH3e,

Xoj1 siyuell B paccenBaroLLeH TMH3E.

[onyuenue nzodpaxeHuii ¢ NOMOLIBIO JTHH3.

5




[TpuHunn JAeiCTBHS oToannapata, MUKpOCKONa M Te1ecko i,
Mosedb aasa.
pasnozkeHie Genoro csera B criekTp.
[TonyueHne 0enoro cBeTa Npu CIOKEeHNN cBeTa Pa3sHbIX LUBCTOB.
Jlabopamopnuvie pabomot u onvimor.
JccieA0BAHNE  3ABHCUMOCTH  yrila  OTpaXkeHHsl CBETOBOIO dyya o1 yria
pajaeHus.
J3yueHe XapakTEepUCTHK H300paxenns npeameta B naockom sepkae.
PecneA0BAHUE 3aBUCHMOCTH yrila npenoMsieHus CBETOBOIO Jiyya OT yria
najeHis Ha TPAHHLIE «BO3YX—CTEeKIOn,
[ToayucHHe H300PaKEHHUIT ¢ moMOLLbIo cobuparoLeii JTMH3LI.
Onpe/e/icHie  QOKYCHOTO  PaccTOsHUA M ONTHYECKON ¢ iiibi coOMpaioLeii
JIMH3BL.
OnbiTbl N0 PA3I0KEHUIO Georo cBeta B criekTp.
OnbiTel 110 BOCHPUATHIO UBETA MpPeAMETOB MpH HX Hal/IOAEHHH uepes
1BeTOBbIe (PHIIBLTPBI.
Paznen 12. KBaHnToBbIe siBi1eHus.
Oneithl Pesepopaa 1 nianerapuas Mozens atoma. Mojiesns atoma bopa.
WenyckaHne H HOMIOLUeHKE cBeTa aToMoM. KBanTel. JInneiiuarbie criekTphi.
PaqMOaKTUBHOCTE.  Ajlb(a-, Gera- M ramma-usiydenus. CrpoeHie
aTOMHOI0  sjapa. HyKJIOHHaSI MOZ€JIb  aTOMHOIo  si/1pa. H3oTorbl.
PaanoakTHBHbIE NpeBpallenus. [lepruoa nonypacnana atoMHbix saep.
"1 SlaepHble peakUWH. 3aKOHBI COXPAHEHHs 3apsI0BOr0 H MAcCOBOrO YHCell.
DHeprus CBA3H aTOMHBIX saep. CBs3b Macehl U HEpruu. Peakuuu cuHTe3a u
nenenust suep. Merounnku sneprun Connua u 38831
Snepnas onepretuka. JIeHCTBUA paaMOAaKTHBHBIX H3/1yUCHUIT HAa KUBbIE
OpraHH3Mbl.
Jlemoncmpayuu.
CnekTpbl M31y4YE€HHUS U MOTJIOILEHHUS.
CrieKTpbl pa3IM4YHbIX ra30B.
Cnektp BoaOpOJA.
Hab1io1eH#e TpekoB B Kamepe BuiibcoHa.
Pa6ora cuéTunKa HOHU3UPYIOLLMX U3JTyYEeHHUH.
PerucTpauns W3aydeHHs NPHPOAHBIX MUHEPAJIOB H MPOAYKTOB.
Jadopamoprvte padomost u OnbIMbL.
Had:mio,1eHie CIIOLIHBIX M IMHEHYaThIX CIIEKTPOB M3y YeH s,
Mceie10BanHne TPEKOB: H3MEPEHHE JHEPTHH YAaCTHLIBI 110 TOPMO3HOMY MyTH (110

dororpadusim).
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M3mepenie panoakTueHoro gowua.
Hosropureabno-o6odmarowmii Moy.ib.
[losropuTenbHo--00001maro M

MOJLYJ1b MpeaHa3HaYeH JUIA
CHCTEeMATH3ALMK M 00001IEeHHS

MPEAMETHOIO  COACP/KAHUSA M OMbITa
AATEILHOCTH, PHODPETEHHOTO NpH U3yueHUH Beero Kypea (DH3HKH, a Takske
AT TIOArOTOBKH K OCHOBHOMY roCyaapcTBEHHOMY JK3aMeHy Mo (pU3MKe s
00YHAKOWHXCH, BEIOPABLUKX TOT yueGHblii nipeaMeT.

[lpn u3yueHun nauHoro momyss peaM3yroTCs M CHCIeMaTU3UPYIOTCH
BHIbl JEATE/ILHOCTH, HA OCHOBE KOTOPBIX OO€CreuHBactcs AOCTHAEHHE
MPEAMETHBIX M METanpe/IMeTHBIX TUIaHHpYeMbIX pe3y/b1aToB  00yueHHs,
(hOPMHPYETCs €CTECTBEHHOHAYYHAs FPAMOTHOCTb: OCBOEHHE HAYUYHBIX METOIOB
MCCNCAOBAHUSA ABNCHUH TIPUPOABI M TEXHIKH, OB/Ia/IeHHe YMEHUAMH O0BACHSTH
(U3MICCKUC ABACHHUS, NPUMEHSS MOTyUYeHHble 3HAHMS, peLalb 3a1a4H, B TOM
YHUCIC KAUCCTBCHHDIC W OKCHEPUMEHTANbHbIE,

[IpyHUMNHANBHO  JesTeNbHOCTHBIH XapakTep  JaHHOro  pasaesna

pealu3yeICs 3a CYET TOro, YTO O0YYAKOLIMECs BBIIONHSIOT 3a/1aHHs, B KOTOPBIX
WM Npeiaraercs:

HQ 'OCHOBE IIOJY4€HHBIX 3HAHWUM pacno3HaBaThb M HAyYHO OOBACHSATH
(u3nyecKue BJICHUs B OKPYXKAIOLIEH NPUpO/e U OBCEAHEBHOI KUIHMU,

HCTIONb30BATh HAYYHbIE METO/bI HCCIE0BAHMS BU3MUECKHX ABICHHIL, B
TOM YHCJIC 1715l TPOBEPKH TMIOTE3 U MOMYYEHUS TEOPETHYECKHX BBIBOJIOB;
00BACHATH HayYHbIe OCHOBbI HAMOOIee BaXKHbIX A0CTHIKEHHIT COBPEMEHHBIX
TEXHONOTHH,  HANPUMeP,  MPAaKTHYECKOro  MCMONB30BaHMSl  Pa3THUHBIX

HCTOYUHHKOB DHCPIrUH HAa OCHOBE 3aKOHa [pEBpaLLUEeHUa U COXPaHCHHS BCEX
W3BECTHLIX BU/IOB YHEPIrUH.
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M3mepeHie paitoakTHBHOTo (hoHa.

[loropureIbH0-0000mMa0WHii MOLY.1b,

lloBTropHTeNbHO--0000 Ao LMl MOAY/1b MpeaHa3HayYeH A1
CHCTEMATH3AUMK M 0DOOWIEHHs MNpeAMETHOro  COAepkKaHHMS M OMblTa
NeATeIbHOCTH, MPUOOPETEHHOTO MPH M3yyeHUU BCero Kypea (DM3MKH, a Takike
Anst TIOATOTOBKH K OCHOBHOMY rOCYIapCTBEHHOMY JK3aMeHY M0 (u3uKe s
00y4aroIMXCs, BBIOPABILKX YTOT y4eOHbIi npeamer.

[lIpn H3YYCHHH NaHHOrO MOAY/S peanusyioTcs H CHCIEeMAaTH3HPYIOTCH
BUZbl JCATCIBHOCTH, Ha OCHOBE KOTOpBIX o0ecrevynBaetcsl AOCTHI/KEHHE
MPeAMETHBIX M METANpeIMEeTHBIX [JIaHUPYeMbIX pe3yjib1aToB O00yueHHs,
(OpMHPYETCsl €CTECTBEHHOHAYYHAs FPAMOTHOCTD: OCBOEHHE HAy4YHBIX METOIOB
MCCIIC0BAHNS ABICHHI NPUPO/BI M TEXHUKH, OBJIA/IEHHE YMEHUSIMH OOBSCHS T
(GU3HUCCKUE ABICHMUS, NPUMEHSS MOAyUYeHHbIe 3HAHMS, pellalb 3a1a4d, B TOM
YMCAC KAYCCTBCHHbIE H KCTIePUMEHTASIbHBIE.

[IpuHUHMIMANBHO  1eATeNbHOCTHBIH  XapakTep — JaHHOro  pasiefa
peann3yercs 3a CYET TOro, YTo 00yyaroLMecs BLIMOHSIOT 3a1aHHs, B KOTOPBIX
MM Mpe/Ularaercs:

Ha 'OCHOBE TMOJIYYeHHbIX 3HAHMH pacrno3HaBaTb M Hay4yHO OOBACHATH
(bu3rvecKre siBJICHUS B OKPYIKaloLel NpUpo/e 1 NOBCeAHEBHOM KU3HH;

MCMOJIb30BATh Hay4HbIe METO/bI MCCIIEI0BAHUS (PU3NUECKUX ABICHHM, B
TOM YHCJIe /U1 TIPOBEPKHU THITOTE3 U MOJIyYeHHs] TeOPeTHYECKHX BbIBOOB;
00BACHATH Hay4Hble OCHOBbI HaHOOJIEe BaKHbIX 10CTHKEHUI COBPEMEHHBIX
TEXHOMOrWH, « HanpuMep, MPaKTHYECKOro  MCMOJb30BaHHsS  Pa3jIMuHbIX

HCTOYHHUKOB DHCPIHH Ha OCHOBE 3aKOHAa MPEeBpaLLUCHHA U COXPAHEHHS BCEX
U3BECTHLIX BUJIOB YHEPIHH.

(o) s, & 12
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ﬂJl:\lIl!l")’liMblli PE3VJILTATBI OCBOEHMSI 11POI'PAMMBI 110
®H3HKE HA YPOBHE OCHOBHOTI'O OBUIETO OBPA3OBAHMSI
Msyuenue dusukn  Ha yposHe ocHoBHOro oluiero 06pa3oBaHH

HaNpaBICHO HA NOCTHIKEHHE JUYHOCTHBIX, MeTarnpeaAMeTHbIX M MPeAMETHBIX
00pa3oBaTE/IbHBIX Pe3yIbTATOB.

J
B pesyabrate wusyuenus Qusnkn Ha YpOBHE OCHOBHOro 001ero
oOpasoBaHus y  ofyuarouwerocss  Gyayt
JIMYUHOCTHbBIE PE3YJIbTAThl B YACTH:

1) NATPHOTHYECKOTO BOCTIATAHUS:

chopmupoBaHbl  CIIEAYIOLIME

— TNPOsiBICHHE MHTEepeca K HCTOPHH M COBPEMEHHOMY COCTOAHHIO POCCHICKOH
(H3MYECKON HayKH;

— LIEHHOCTHOE OTHOLIEHHUE K JOCTHIKEHUSIM POCCHIHCKHUX Y ¢ HBIX--(DU3HKOB!

2) rpaK1AHCKOr0 H 1yXOBHO-HPABCTBEHHOI0 BOCIIHTAH 1S

— FOTOBHOCTb K AKTHBHOMY YUYacCTHIO B 00CY KAEHHH 00U CTBEHHO 3HAYHUMBIN H
3TUYECKMX NPOOIEM, CBS3AHHBIX ¢ MPAKTMYECKUM MPUMEHEHHeM JOCTHKEHHH
hU3MKHK:

— OCO3HaHHWE BaXXHOCTH MOPAJbHO--3THYECKHX MPUHLMIIOB B AEATEJIBHOCTH
YU€HOro;

3) 3¢TeTHYECKOr0 BOCIIHTAHHSA:

— BOCTIpUSITHE ICTETHYECKHUX KauecTB (PU3MUECKOH Hayku: €€ rapMOHH4HOIO
NOCTPOEHHS, CTPOrOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) UeHHOCTH HAYYHOrO NMO3HAHMS:

—’ 0CO3HAHME LEHHOCTH (HU3MUYECKOH HAyKH KaK MOIIHOro HHCTpyMEHTa
MO3HAHUS MIPA, OCHOBbI Pa3BUTHsS TEXHONIOTW, BakHeiiwel cocTapsiolei
KYJbTYPbl;

— pa3BHTHE Hay4yHOH J10OO3HATENLHOCTH, MHTEpeca K HCC/Ie10BaTeNIbCKOH
NeSATe/IbHOCTH;

5)  dopmupoBaHHs  KyJbTYpbl  310pOBbsl M SMOLUHOHATLHOIO
GaaronoJiy4usi:

—  ocO3HaHMe LEHHOCTM Oe3omacHoro odpasa KW3ii B COBPEMEHHOM
TeXHOJOIMUECKOM MHpe, BKHOCTH MpaBHi 0e30MacHoro MNOBEJCHUs Ha
Tpa;ﬁcno‘pTe,' Ha' Oporax, ¢ JJEKTPHYECKUM H TEIIOBbIM obopyaoBaHHEM B
néjﬁ’aumnx'yc-no'smx;

iy -‘éq)opwpoga‘ﬂﬂécrb HaBblka peQreKcHH, MpHU3HAHWE CBOEro IMpaBa Ha
OWMGKY  TAKOro ke npasa y ApYroro 4e10Bexd;

6) TPY/A0BOI'0 BOCIIHTAHHUSI:

14
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= AKTHBHOC yMacTHe B PEIIEHHH NpakTHUeckux 3ajad (B pamKax CeMbH,

00pasOBATC/ILHON  OpraHu3anuu,
COUMAILHON  HANPaBNEHHOCTH,
3HAHUI;

ropoia, Kpas) 1eXHOJOrHYECKOH — H
Tpedyloumx B Tom upcie W (PUINYECKHX

— MHTCPEC K NIPAKTHYCCKOMY M3Y4eHHIO npoeccHii, cBsi3aHHbIX ¢ (PHIHKON;
7) IKOJOTHYECKOTO BOCIIHTAHMUS

— OPHCHTALMA Ha NpUMeHeHWe (U3HYeCKUX 3HAHMI A5 pelleHds 3a7a4 B

0011aCTH  OKPYXKAIOWIEH Cpe/bl, NMaHMPOBAHMS MOCTY(IKOB W OLEHKH HX
BO3MOKHBIX IIOCIIE/ICTBHI A1 OKpyKatowweit cpeb;

- OCO3HaHHe rnobanbHOro XapaKkTepa 5KONOrMYeCKHX MpodieM H MyTeid HX
peLICHHUS,

8) ananTauMu K H3MEHSIIOWMMCS YCJOBHSIM COLMAJILHOH M MPHPOIHOI
cpeanl:

- NOTPEOHOCTh BO  B3aMMOCHCTBHM NpH  BBINONHEHMI  MCCIEAOBaHMIT H
MPOCKTOB  (M3HYECKON HAMPABNEHHOCTH, OTKPBITOCTL OIBITY M 3HAHHMAM
APYTHX;

~  TIOBBIEHHE YPOBHS

CBOEH KOMIETEHTHOCTH yepe3 MNpaKTHYECKYHO
ACATCIIBHOCTD;

— noTpeOHOCTh B HOPMHUPOBAHHH HOBBIX 3HAHHIl, B TOM uncie (OpMYTHPOBATH
MJEH, TIOHATHS, THIIOTE3bl O PU3UYECKUX 0OBEKTAX U SABJICHUSX;
— 0CO3HAHHE Ae(ULUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 001aCTH
q;muxn SR

‘MAaHUpOBaHKE CBOETO pa3BUTHsS B MNpPUOOpETEHWH HOBBIX (U3HMYECKUX
3HaHMM;
— CTpeMileH e aHaIM3upOBaTh W BBISBIATb B3AUMOCBA3H 11PHPO/IbI, 00LIECTBA H
KOHOMMKH, B TOM YHCJ€E C MCTOJIb30BaHHEM (DU3UUYECKHN 3HAHUH;

— OlICHKA CBOMX JIEHCTBHH C YYETOM BAMSHHMS Ha OKPYIXKAIOLLYIO Ccpeny,
BO3MOJKHbIX IJ100aIbHBIX MOC/IEACTBHH.

METAIIPEAMETHBIE PE3YJIbTATbI

B pesy/ibTaTe OCBOGHHs MPOTpaMMbl M0 QH3MKE HA YPOBHE OCHOBHOTO
obuwero . obpasopanus Y obyuatowierocs  OyayT  ¢(OpPMHPOBAHbBI
MeranpenmeTHble pe3yabTaThbl, BKJIIO4alolne NO3HABaTeJIbHbIE
YHHBEpCA/IbHbIE yyeQHbie JeiicTBUS, KOMMYHHKATHBHBIE YHHBEpCalbHbIE
y}1e6ubxe JleHCTBUS, pery ISTHBHBIE YHHBEpCAlbHbIE yueOHble NeHCTBHS.

TosuaBareabHbie yHHBEPCAIbHbIC yueOHble AeHcTBI

~\
@
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ba3oBbie J10rHYCCKHE 1eHCTBHS:

BbIABIATH 1 XAPAKTEPU3OBATD CYLIECTBEHHbIE NPU3HAKK 00bEKTOB (SBIEHHH):

ycT&)mB.lHBHTb CYWIECTBEHHbIH TMpPH3HAK KlacCH(UKaLMU, OCHOBaHHA A
00001ICHUSA W CPABHEHMS;

BbIABIATH 3AKOHOMEPHOCTH U MPOTUBOpEYHUS B paccMaTpruBaeMbIX ¢akrax,
JAaHHBIX 1 HadnoneHusX, OTHOCALLMXCSA K PUINUECKUM 5iBICHHUAM,
BbIABAATL  [IPHYUHHO--CJIEACTBEHHBbIE CBS3M MNpPU  M3y4eHHH (bHSM%CK”X

IBJICHHH W TIPOLIECCOB, 1e/aTh BBIBOABI ¢ MCMOJIb30BaHHEM JAeAYKTHUBHBIX H
WHAYKTHBHbBIX  YMO3aKIIOYeHHI,

BBIABUIaTh THIOTE3bl O B3aUMOCBA3AX
(GU3NYECKUX BEIMYHH;

CaMOCTOAATENIbHO BBIOMpaTh cnocod pewieHus yueOHOH (u3uueckoil 3al1aiy

(cpaBHEHHE HECKOJIbKMX BapUAHTOB peLleHHs, BbIOOp Hanbosee MOAXOMALLEro
C YUETOM CAMOCTOATENIbHO BbIACIEHHBIX KPUTEPUEB).

Ba3oBble Hccaea0BaTe/IbCKHe AeHCTBHSA:

KCII0/1b30BaTh BOMNPOCH] KAK UCCIE10BATEIbCKUIL HHCTPYMCHT [MO3HAHHKS,
MPOBO/IMTH 110 CAMOCTOATEJILHO COCTABIEHHOMY [LIaHy OIbIT, HECJIOKHBIH
(M3MYECKNI IKCTIEPUMEHT, HeOOIbLIOE HCCie10BaHNe (n3uuecKOro sLjICHU;
OLIeHMBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALIMIO, OTYUEHHYIO B
X0/1€ MCCleI0BaHUsl UM IKCTIEPUMEHTa;

caMOCTOATENbHO (OpMYyaHpoBaTh 0000LIEHHsE M BbIBO/bI MO pe3ysbTaTaM
NpOBeAEHHOr0 HaOJIIOICHHS, OTIBITA, HCCIe/I0BAHMS;

MPOrHO3MPOBAThL BO3MOXKHOE nanbHeiiee pa3BuTHe GU3HUYECKHX MPOLECCCOB, a
TAKKE: BHIIBUTATh MPEANONOKeHHs 00 WX pa3sBUTHM B HOBBIX YCIOBHAX H
KOHTEKCTAX.

‘PaGora ¢ undopmauuei:

NPUMEHSTH PA3/IHYHbIE METO/bl, WHCTPYMEHTHI M 3anpochl NpH MOUCKE H
orGope  MH(pOpMALKMK WM JAHHBIX € yUYETOM NP LI0KEHHON  y1eOHOM
du3nyecKoii 3a1a4u;

aHAIM3MPOBATb, CHCTEMATH3UpOBATh H HHTEpIpPETHPOBaTh MHPOPMALHUIO
paziMyHbIX BU10B H (opM TpeACTaBICHUS;

CaMOCTOSTEbHO  BbIOMpaTh  ONTHMAJIBHYIO hopmy Mpeac  BIeHUs
UHPOPMALMK U MILTIOCTPHpOBATL pelaeMble 3a7aun HECJIOKHBIMH CXEMaMH,
AparpaMMamu, MHOH rpaMKOH 1 X KOMOMHALMAMH.

KommyHukaTHBHbIE yHHBepcalbHbIE yueGHble AeiicTBHS:

gg‘x%}’ﬁe oﬁcymneﬁﬂgfyqe%oro Matepuala, pe3y/IbTaToB 1abopaTopHbIX PaboT U
nio:oemos 4a1aBaTh BOMPOCHI N0 CYLIECTBY 00CYKIaeMOii TeMbI U BBICK3bIBATH
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jjlen, HALEGICHHDBIC HA PElIeHUe 3a1aui U NOIepKaHue GraroxenaTesibHOCTH
obuenns:

CO“OC\&BE]”T[) CBOH C)’)KIICHWI C Cy)l(ﬂeHHﬂMH I_lpyrux '\llaCTHHKOB ﬂ“aﬂora,
06“3‘7}7‘\.“31"“) pa'i.‘]“q”e H CXOJACTBO l'lO’ll/ILlHﬁ‘.

BHIPAAKATH CBOKO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TCKCTAX;

l’ ~
nyOANUHO NPEACTABNATH Pe3yJbTaThl BBINONHEHHOIO (PU3HYECKOrO orbITa
(9KCTIEPUMEHTA, HCCNIENI0BAHMS, POCKTA);

MOHMMAThb W HMCMONb30BATh MPEHMYLIECTBA KOMAaH/HOH H HH/MBU, 1y albHOM
paGoThi NIPH PEILIEHUH KOHKPETHOH (u3nueckoii npodemb:

NPUHUMATD LeNN COBMECTHOW JEATENbHOCTH, OPraHH308bIBATH peficTritsd 1o €€
JOCTHIKEHHIO: pacnpelensTb poau, obcyxkaarh mpoileccsl H P

e3yJIbTaThl
COBMECTHOM padoTbl, 0600111aTh MHEHUS HECKOJIBKHX o,

BLINOMHATH CBOIO ¥acTh paGoTHI, OCTHras KaueCTBEHHOro pesysinrata Mo
CBOEMY HANpPABIECHHIO W KOOPAMHMPYS CBOM JeHCTBHA ¢ ApYrHMH ysieHaMH
KOMaH bl

OLECHMBATH KAYECTBO ' CBOEro BKMaga B OOWMiA MPOAYKT MO KpUTEPHAM,

caMoCTOATE/IbHO C(l)OpMyJIHpOBaHHblM Y4aCTHUKAMH B3aUMO/AEHCTBUS!.

Pery/sTHBHbIE YHHBEPCAbHbIE YueOHbIe NelCTBHS

CaMoOpraHH3auus:

BBIAB/IATH NPOOJEMbI B JKU3HEHHBIX H yueOHbIX CHTyaLHsX, Tpebylomux 1
péweanngan%cxnx 3HAHUI;
OpUEHTHpOBaThCA B, Pa3iM4HBIX  MOAXOAAX NpUHATHS  DCLUCHHH
(MHAMBUAYATbHOE, [pUHATHE PpeLleHus B rpynne, [pUHATHE peLieHuH
rpynnon); ,

CAMOCTOSTEILHO COCTABIIATE A/ITOPHTM pelieHns  (U3HUECKOR 327141 HIIH
naHa HCC/eAOBaHMA C YYETOM HMEIOLIUXCA  PECypeob M coOCTBEHHBIX
BOﬁM())KHOC reil, apryMeHTHpOBaTh npeajaraeMbie BapHaiilbl peLueHHil:

enaTh BLIOOp U OpaTh OTBETCTBEHHOCTD 33 pelueHue.

CaMOKOHTPOJIb, 3MOLHOHAAbHBIA HHTEJIEKT:

/1aBaTh a1eKBATHYIO OLEHKY CHTyalllH H mpesiaraTh MiaH e€ U3MeHel 1,
00bACHATL:  NPUYHHDI JOCTHKEHUS  (HEAOCTHIKCHHUS)
lesTebHOCTH, 1aBaTh OLCHKY PUOOPETEHHOMY OTIbITY;
BHOCHUTH KOppCK’TMBbj B IeSTENBHOCTD (B TOM 4HCIE B XOA BBITMIOJHCHHUS
&\iﬁzﬁqecmro yecne0BaHusd WM TpOeKTa) Ha OCHOBE HOBBIX 00CTO I TENbCTB,
ﬁﬁméﬂuamm&cﬁ cuTyalil, yCTaHOBICHHEIX OIMOOK, BO3HUKIIMX TPY. ' OCTEH;
bheHqurL COOTBETCTBHE pe3y/IbTaTa LeIH H YCIIOBHAM:

pe31bTaTOB




I1

POLIHYpoBano, nponymeposano
M Ckpeniero nevatsio 3% nucrop

Hupextop N XOKAAgxuo:SQOwozmm




