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[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIlEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a takxe ¢ yu€toM (enepanbHON paboyei mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYEHUs
(Gu3MKNM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycraHaBIMBAET pacupeiesieHue yueOHOro Marepuania
1o rogam o0yuyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Yy4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usnke pa3zpaboTaHa C IENbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

O®usrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, Ouoyioruen, actpoHoMued u (U3NIECKOU
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HayyHYI0 KapTUHY MHUpa,
npenocTaBisieT Haubosee sICHble 00paslbl MPUMEHEHUS HAaydyHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATD SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbBIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit ®deneparuu, peamu3yronux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [TK-4BH).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HaHUA U (POopMUpPOBaHUE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM AESITeNIbHOCTH, CBA3aHHOM ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIIETYIOIINX 3a4a4:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

©OCBOCHHE METOAOB PEHIEHUS MNPOCTEMIIMX pacu€THhIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIeCKux MOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUSA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu nMpodeccuOHATBHON e TeNbHOCTH, CBSI3aHHBIMU C
¢u3uKOil, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 kiacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0ydJaromuxcs, CIUCKa 3KCIEPUMEHTANTBHBIX 3aJaHUl, MpeIaracMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.

1. COAEP’ KAHUE OBYYEHUSA

7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. SBnenHus npuponsl. dusznueckue sBICHUA!
MEXaHUYECKUE, TETUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BennuyuH. Dusnyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €JIMHULL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPHUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, TOCTAaHOBKA HAaYYHOTO
BOMPOCA, BBIJBMKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHMS.

2. ®usnueckue TpuOOPHI U MpOIEAypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U

1T (POBBIM MTPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUoopa.
2. M3MepeHue pacCTOSTHUM.
3. M3MmepeHue o0bEMA KUIKOCTH M TBEPOTO TeJa.
4. OrmpepneneHue pa3MepoB MaJIbIX TEJL.
5. M3Mmepenne Temmeparypbl NpU MOMOIIM JKUIKOCTHOTO TEPMOMETpa U
JNaTYMKa TEMIEPATYpPHI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoblle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
Temmeparypoil. bpoyHoBckoe mBmwkenme, nuddysus. BzaumopeiicTBue dacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.

1. HabGmronenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBiIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOJOM PsiIoB  (C  HCIOJb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOJTIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CHUIT MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUXKCHUE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JABMKEHUU. PacuéTt mytu u
BPEMCHH JIBHYKCHUS.
SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTA C KOJWYECTBOM MOJEKYJ B €IUHULE
00BéMa BelecTna.
Cuila Kak XapakTepucTuka B3aumoneicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHUs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUPOJEC U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHU.
3. HaGnronenue siBjeHUsT HHEPIIUH.
4. Habmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnwie padbomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmnpeneneHne cpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIHM IIapuKa I0
HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEIIA.



4. OmbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarimn)
MPYKUHBI OT MPUIIOKEHHON CUJIBI.

5. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa CONPHUKACAIOIUXCS IIOBEPXHOCTEN.

Paspnen 4. /laBiienue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHHMsS Ta3a OT 00bEma, Temmeparypbl. llepenaua paBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIlMHbI. 3aBUCUMOCThH JAaBJICHUS KUIAKOCTU OT TIYyOWHBI. ['MapocTaTHdeckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckiue MeXaHu3Mbl.

Atmocdepa 3emnu u atmocepHoe namieHue. [IpuyuuHbl CyliecTBOBaHUS
BO3AyIHON o0onoukn 3emnn. OnbiT Toppuuernnu. M3mepenune aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJI0. BulTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuyueckuit mpecc.

[IposBnenue nercTBHs aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH

T€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcClOBHE IJIaBaHUS TeJl: MJIABAHUE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOH B
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KUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT O00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCcTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABbEMHOCTH.



Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. lIpuMeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBuwino» MexaHuku. KIIJ[ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHS pblyara.
3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHHSI MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JABHUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH SHEPIHu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonngecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. IlmaBneHue u
OTBEPJICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. YAEAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€IbHAS TEIJIOTa CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

HaGmronenre 6poyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysuu.

HaGmoneHue siBjeHU cMaurBaHUS U KaTWUISIPHBIX SBICHUN.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenue namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunabl Teronepenayn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TEMITEPATyPhl MPU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHeHHMs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpEeThIM METATHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI IIABJICHUS JIbJIA.

Pa311e.11 7. BHCKTpI/I‘leCKI/Ie U MaroHmTHbIC SABJICHHUA.



OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Teid. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYINEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsij.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Ncrtounuku mocTossHHOTO TOKA. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHue MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
nasi ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[locTosstHHBIE ~ MarHuTHl.  B3anMoneilcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HAU€HUE JJIA KU3HU Ha 3eMlle.
OneiTr  Opcrega. MarHutHoe 1oJi€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHHUKE. J|eficTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOABUraTeNb TOCTOSIHHOTO ToOKa. Mcmonab30BaHUWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poJ1a 3JIEKTPUYECKUX 3aPS0B U B3aUMOJACUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUS 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpuYecKOro HarpsKeHNUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3eJIEHUs MOJ0COB MarHuTa.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOE 1osie ToKa. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHWA €ro
BO3HUKHOBEHHUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBUS DJIEKTPUYECKOrO IIOJSI HA MPOBOJHUKH U
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAX MOMEPEUYHOIO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenune KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.



15. I3yyeHrne MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue qelCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUU 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe nBkeHue. CB0oOOIHOE
nagenue. OnbITel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIBKEHUS, CHIla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabora ¥ MOIIHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusa. Teopema O KMHETHYECKON IHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpauuu.



L

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

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOIO JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuXx SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Teja OT MAacChl TeJla M JCHCTBYIOIIEH HA HEro
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYNPYTrOM B3aUMOJICHCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue ycKOpeHHs] Teja MPU PABHOYCKOPEHHOM JABMYKEHHUH IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanun4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHUI: epro,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanndeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
NomnepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune xoneGaHuii Ten MojJ OEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U TONEPEYHBIX BOJH (HA MOJAEIH).

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHUI PE30HAaHC.

./Iaﬁopamopubte pabomul u onvimel.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo
MasTHHUKA.
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2. Ompezenenne 4aCcTOThHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOAHUIM PYKUHHOTO MasgTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. V3mepeHne ycKOpeHHUs CBOOOIHOTO TaeHUSI.

Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DIeKTpoMaruuTHas npupoaa csera. CkopocTe cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE SIBJIEHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEiHOE

pacnpoctpaneHue cBeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpakeHue cBera. VICmonab30BaHME TIOJHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B jumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBeta B cnektp. Omnwitel Helotona. CnoxeHue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE PacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TENECKOIA.

10. Monens ri1asa.

W 00 N Uk~ WwWN e

11. Pasznoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJjla OTPaXXCHHS CBETOBOTO Jydya OT yIJja
TaJICHUsI.



2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. llonyueHune n300pakeHU ¢ TOMOIIBIO COOMPAIOLIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JIUH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdopna u minanerapHass mMojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyudenus. CTpoeHue aTOMHOTO
saapa. HykimoHHas wmopaenb aroMmHoro sigpa.  HM3ortombl.  PaamoakThBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MACCOBOTO YHCEII.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3HEpruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku snepruun CosiHia U 3BE37.

Anepnas sHepreruka. JleWcTBUS pPAAMOAKTUBHBIX HU3IYYEHUN HaA >KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpsl pa3JInYHbIX Ia30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOIMNX U3TYUYECHHH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO--0000MIAIOIIII MOYITH IPEIHA3ZHAYCH JIJISI CHCTEMAaTHU3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3HKe I 00y4Jarouuxcs,
BBIOPABIINX 3TOT YUEOHBIN MPEIMET.



[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  00yueHus, (dopmMupyercs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTb: OCBOCHHUE HAYYHBIX METOIOB MHCCIIEIOBAHUSA
SBJICHUU TPUPOJLI U TEXHUKH, OBJIAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, peElarh 3a4ayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMTIHANBHO AESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YarolIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX UM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1Sl POBEPKU THUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTHXKECHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPTUMU.

2.I1cuxoJioro-nearoruyeckasi XapakTepucTUKA 00yYa U XCs
ITo amanTUpoBaHHOW OCHOBHOUM 00II€00pa30BATEILHON MpoTrpaMMme ISl IeTeH C
3QJICP)KKOM TICUXMYECKOTO Pa3BUTHSI 00Y4alOTCS JETH, MCIBITHIBAIOIINE B CHITY
pPa3IMYHBIX OWOJOTHYECKUX W COIMAIBHBIX NPUYUH CTOWKHE 3aTPpyJAHEHHUS B
YCBOEGHHWU YYEeOHOro MaTepHayia IIPH OTCYTCTBHUH BBIPAKCHHBIX HapyIICHUN
WHTEJUICKTa. J[eTn yka3aHHOW KaTeropuu UMEIOT HerpyOsnie (c1abo BhIpaKEHHBIE)
OTKJIOHEHUS B  (DYHKIIMOHUPOBAHWM  IICHTPAJbHOW HEPBHOW  CHCTEMBI,
OKa3bIBAIOIIME€ HETAaTUBHOE BIIMSHHUE HA IIKOJBbHYIO U COIMAJbHYIO aJalTalluIio.
B pamkax mncuxoJioro-rmeaarorudeckor KiacCU(UKAIUU TPYAHOCTH, KOTOPHIE
UCITIBITBIBAIOT ATH JETH B IIpoIecCe OOyUYCHHS, MOTYT OBITh OOYCIIOBJICHBI KakK
HEJIOCTATKAMHU 53MOIMOHAIIBHO-BOJICBOM PETYJIALMH, CAMOKOHTPOJSA, HHU3KAM
YpPOBHEM Y4eOHOH MOTHBAIIMK M OOIIEH IMO3HABATEIBLHON MaCCUBHOCTHIO, TaK U
HEJIOPA3BUTUEM OTAECIbHBIX MCUXHUYECKUX MPOLECCOB: BOCIHPUATHS, BHUMAHUS,
aMSITH, MBIIIJICHUS, HETPyOBIMHU HEJIOCTaTKaMU PEYM, HAPYIIICHUSIMH MOTOPHUKH
B BHJE HEJOCTATOYHOM  KOOpPAWHAIMU  JIBMIKCHU, JIBUTaTCIILHOU
PacCTOPMOKEHHOCThIO, HHM3KOM pPabdOTOCTIOCOOHOCTHIO, OTPpaHUYCHHBIM 3aIlacoM
3HAHUM W TPEACTaBICHUM 00 OKpyXkawIlieM Mupe, HeCcHOPMHUPOBAHHOCTHIO
OTnepalMOHAIBHBIX KOMIOHEHTOB Yy4e€OHO-TIO3HABATEIHLHON JEATEIBbHOCTU. JTH
OCOOCHHOCTH  MPOBOLHUPYIOT  TPYAHOCTH B  Y4eOHOM  JCATEIBLHOCTH,
MEKJIMYHOCTHOM KOMMYHHUKAIIMM U 3MOILIMOHAIBHOJIUYHOCTHOU cdepe. B cumy
yKa3aHHBIX  (DAaKTOPOB  OpraHu3amusi  y4yeOHOM  JEATCIbHOCTH  HMEET
KOPPEKIIMOHHO-PA3BUBAIOIIYIO HATPABICHHOCTb, UCIIOJb3YEMBbIE MEJArOrnueCKUe



TEXHOJIOTUM YYHUTBHIBAIOT OCOOCHHOCTU JI€Te C 3aJepKKON TMCUXHUUYECKOTO
pazButus.  Cucrema pabotel ¢ oOydarommmucs ¢ 3IIP HanpaBieHa Ha
dbopmupoBaHue OOHIUX CIOCOOHOCTEH K y4eOHOU AEATETbHOCTH, KOPPEKIUIO
WHJMBUAYaIbHBIX  HEJOCTATKOB  Pa3BUTHUS,  MPEOJOJICHHME  HEraTUBHBIX
0coOeHHOCTe| AMOIMOHATBHO - TUYHOCTHOM cdhepsl, MTOBBIIICHUE
PaboTOCTIOCOOHOCTH, aKTUBU3AIUIO MTO3HABATEIHLHOM JAESTEILHOCTH.

OO61Me NPUHIKUIIBI U TPaBUJIa KOPPEKIIMOHHON pabOThI:
1.MuauBuayanbHbIi NOAXOA K YUYEHUKY.

2. IlpenorBpamieHve HACTYIUICHUS  YTOMJICHUS, UCIOJB3YysS JUISI  DTOTO
pa3HooOpa3Hble cpelncTBa  (UepelloBaHME YMCTBEHHOM W MPaKTUYECKOU
NeSATeNIbHOCTH, IPENoIHECEHUE Marepuana HEOOJIBIIIUMU JT03aMH,
UCIIOJIb30BAHUE HWHTEPECHOT0 W KPAaCOYHOro JAUJAAKTHUUECKOTO MaTephaia |
CPE/ICTB HAIJISITHOCTH).

3. Ucnonw3oBaHue METOAOB, aKTUBU3UPYIOIIUX MO3HABATEIBHYIO JEATEIBHOCTD
yUYaluXcs, Pa3BUBAIOIIMX WX YCTHYIO W MUCBMEHHYIO peub M (POPMUPYIOIIUX
HE0OXoAuMbIe yueOHbIE HABBIKH.

4. TlposiBieHUE Meaaroruyeckoro Takra. [locTosHHOE MOONUIpeHHE 3a MayeHIne
yCIEXHU, CBOEBPEMEHHAsI U TAaKTHUYECKasl IMOMOIIb KaXJIOMY PEOEHKY, pa3BUTHE B
HEM BEpbl B COOCTBEHHBIC CHJIBI U BOBMOXKHOCTH.

OnHYM M3 OCHOBHBIX MTPUHIIMIIOB O0YUYEHHUS SBISIETCS MPUHIIUIT CO3HATEIIBHOCTH U
aKTUBHOCTH Yyyammxcsa. CorjacHO 3TOMY MNPUHIUIY «oOydeHue 3¢pEHEeKTUBHO
TOJILKO TOTJA, KOI/Ia YYEHUKH TMPOSIBISIOT TI03HABATEIBHYIO AaKTUBHOCTD,
ABJIAIOTCS CyOBEKTaMU OOydeHHs». AKTUBHOCTh YYEHUKOB JOJDKHA OBITH
HalpaBJieHa HE TMPOCTO Ha 3allOMHHAHME MaTephalia, a Ha I[polecc
CaMOCTOSITEJILHOTO JTOOBIBaHMS 3HAHUM, HCCleqoBaHUS (AKTOB, BBISBICHUS
omubok, dhopmynupoBaHue BbIBOAOB. [Ipu mombope copepkaHus 3aHATAN IS
yuamuxcs ¢ 3IIP yuuTeiBaeTcsa, ¢ OJHON CTOPOHBI, IPUHIUII JOCTYIIHOCTH, a C
JPYTrOi CTOPOHBI, YXOJI OT U3JIUIITHETO YIPOIIECHUSI MaTepHaia.

Koppexkmonnas pabora BKJIFOYAET CJIEITYIOIIHE HaIPaBJICHUS:
1)CoBepilieHCTBOBAaHWE JBMKEHUM U CEHCOMOTOPHOI'O Pa3BUTHS: PA3BUTHE
MEJIKON MOTOPUKH U TAJBIIEB PYK; PAa3BUTHE HABHIKOB KANIUTPAaQUU; pa3BUTHE
aAPTUKYJISIHIUOHHONW MOTOPHKHU.

2)Koppekuus OTHEIbHBIX CTOPOH NCUXUYECKOM AEATETbHOCTU: KOPPEKIUs —
pa3BUTHE BOCHPUSTHS, NPEACTABICHUN, OIIYIICHUN; KOPPEKLUHS — pPa3BUTHE
naMsTH; KOPPEKIUs — pa3BUTHE BHHUMaHUS; (HOpMHUpOBaHHE OOOOIIEHHBIX
NIPEJICTaBIIeHU O CBOWCTBaX MpeaMeToB (1BeT, ¢opma, BETWYMHA); Pa3BUTHE
POCTPAHCTBEHHBIX MPEACTABICHUN U OPUEHTALUH; PA3BUTUE MPEJICTABICHUIN O
BPEMEHH.

3)PazBuTHe pa3nUYHBIX BUJOB MBIIUICHUS: pa3BUTHE HArJIsHO-00pa3HOTO
MBIIUICHUS; Pa3BUTUE CJIOBECHO-JIOTUYECKOTO MBIIUICHHUS (YMEHHE BUIETh U
yCTaHABIIMBATh JIOTMUYECKUE CBS3M MEXAY MpeAMETaMHu, SBICHUAMH U
COOBITUSIMHU).



4)Pa3BuTrie OCHOBHBIX MBICIIMTENIBHBIX ONEpaluii: pa3BUTHE YMEHUS CPAaBHHUBATh,
AQHAJIM3HMPOBATh;, PA3BUTUE YMEHHMS  BBIICIATH CXOACTBO M pa3iuyue
OMOJOTMYECKUX TMOHATUHA; yMEHUE padoTaTh IO CIOBECHOM M NHCbMEHHOU
MHCTPYKLMSM, aJITOPUTMY; YMEHHE IUIAHUPOBATH AESATEIBHOCTD.

5)Koppekuusi HapymieHud B pPa3BUTHU SMOLMOHAIBLHO-TUYHOCTHOM CephI:
pa3BUTHE WHULMATUBHOCTH, CTPEMJIEHUS JOBOJWUTH HA4YaTOE JEJI0 0 KOHUA;
(dopmMupoBaHue YMEHUS IIPEOI0JIEBATH TPYIHOCTH; BOCIIUTAHUE
CaMOCTOSATEIbHOCTH MPUHSATHS PELIeHUs; GOPMUPOBAHUE aJCKBATHOCTH YYBCTB;
(dbopMHUpOBaHUE YCTOWYMBOM U aIEKBaTHOM CaMOOLICHKH; (POPMUPOBAHUE YMEHHUS
AHAJM3HPOBATH CBOIO JIESITEIBHOCTH; BOCIUTAHUE IPABUIBHOTO OTHOIIEHUS K
KPUTHKE.

6)Koppekiusi — pa3BuTHe peuH: KOPPEKIUs HApYUIEHUH YCTHOW U MHUCHMEHHOM
peuu; KOPpPEKUUs MOHOJIOTMYECKOW pEYM; KOPPEKUUs AUATOTUYECKOW pEYH.
7)Pacmupenuie npeactaBieHui 00 OKpyKaroleM MUpe W 00OralieHue cloBaps.
Koppekiust uHAMBUyanbHBIX TPOOEIOB B 3HAHUSX.

OcHOBHbBIE HaIpaBJIEHUSI KOPPEKIIMOHHONW pabOThHI O MaTeMaTHKeE:

-COBEPIIICHCTBOBAHUE HABHIKOB CBSI3HOW YCTHOM peuu, oOoraiieHue U yTOYHEHHE
CJIOBapHOTrO 3araca;

-(opmupoBaHue yMeHHs pabOTaTh MO CIIOBECHOW MHCTPYKIUH, IO aJTOPUTMY.

- KOppEKLHS MBI MEIKOH MOTOPUKH Tpu paboTre C YepTEKHBIMU
UHCTPYMEHTaMH. -KOPPEKLIMSI HEIOCTAaTKOB pPa3BUTHUS  IT0O3HABATEIBHOU
NEATEIbHOCTH;

-KOPPEKLIKS HapyIIEHUH SMOIIMOHAIBHO-TUYHOCTHOM Cephl;

-KOPPEKLUS UHIMBUIYAIbHBIX MPOOEIIOB B 3HAHUSAX, YMEHUAX, HABbIKAX;

-KOPPEKLHUsA OTIENbHbIX (GYHKUUNA TICUXHUYECKOW JESTENbHOCTU: pa3BUTHE
CIIyXOBOI'O U 3PUTEIIBHOTO BOCIIPUSATHS U y3HABaHUs, 3PUTEIIBHOM U CIIyXOBOWU
naMsITH U BHUMaHUs. Tak ke paboTa HampaBlIeHa Ha KOPPEKIIUIO 00IIeydeOHBIX
YMEHHH, HABBIKOB M CIIOCOOOB JIEATETLHOCTH, MPUOOPETEHUE OTIBITA!

- WUCIOJb30BaHHS y4YeOHHKA, OPUECHTUPOBAHUS B TEKCT€ M WJUIFOCTPALIMSIX
yu4eOHUKA; -COOTHECEHHUS COJEP’KaHUS WIUTIOCTPATUBHOTO MaTepuaja ¢ TEKCTOM
yueOHUKa;

-cpaBHEHUs, 0000IICHHS, KIacCUu(PUKAIINY;

-YCTaHOBJICHHS IPUUYUHHO-CIIEACTBEHHBIX 3aBUCUMOCTEN;

- IJTAHUPOBAHMSI PaOOTHI;

- HCCJIEI0BATENIbCKOM JAEATEIbHOCTH;

-ACTOJIb30BAaHUS TEPMUHOJIOTUH.

MaremaTudeckuii ~ maTepwal B CHJy CBOEro  COJEp)KaHwsl  o0iiajmaer
3HAYUTEIBbHBIMU BO3MOYKHOCTSIMH JUUISI Pa3BUTUS U KOPPEKIMU IMO3HABATEIBHOU
NEATEIIBHOCTH  JIETEM C 3aJEepKKOW IICUXUYECKOIO PAa3BUTHS: OHU ydaTcs
aHaJM3UPOBATh, IOHUMATh TPUYMHHO-CIIEICTBEHHBIE 3aBUCUMOCTH, pabOTaTh MO
anmroputMy. PaGota ¢ CHMBOJWYECKMMH TIOCOOMSIMU, KAaKUM  SIBJISICTCS
MaremaTudeckas (popmyna, reomerpudeckre (pUrypsl CrocoOOCTBYET pPa3BUTUIO
a0bctpakTHOro MbinuieHusa. CucremaTudeckas cloBapHas pabora pacuupsier



CJIOBAapHBIN 3amac JeTeil, IOMOraeT UM IPaBWIBHO yNOTPEOJATh HOBBIE CIOBA B
CBA3HOW peun. MaTtemaTnka Kak ydeOHbI npeamer nas nereid ¢ OB3 umeer
0O0JIBIIOE 3HAYEHHUE ISl BCECTOPOHHETO Pa3BUTHUSL 00YYaIOUIUXCSI CO CHUKEHHOM
MOTHUBALUEN K IO3HAHUIO.



3.IIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOT'PAMMBI
nHo ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3Nkyd Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBAHBI CICAYIONMINE JTUYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYMMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C MPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIIUTAHUSL:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MTO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIECH COCTABJISAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATEIBHOCTHU, WHTEpECca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH TMpaBuwil O€30MacHOTO TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OIMOKY U TAKOTO e MpaBa y Apyroro 4eJI0BEKa;

6) TPY10BOr0 BOCIIMTAHUS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIIMATIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUUYECKUX
3HAHUM,

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TTpodecchii, CBSI3aHHBIX C QU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0slacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHSKOIIMMCS YCJIOBHSM CONHUAJBHOW M MPUPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICHCTBUU TPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NESITEbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
(1076370478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTHUS B NPHOOPETEHWU HOBBIX (U3UICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWUCTBUM C YUE€TOM BIMSHUS Ha OKPYXAKOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTIBHBIX ITOCICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocCBOEHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble jornueckue aeiicTBU:

eBBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(siBIEHUM);

e YyCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKAIIMKU, OCHOBAHUS st
0000111eHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B pacCMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

 BBISIBJISITh TTPUYMHHO--CJICICTBEHHBIE CBSI3W TPU HU3YYCHUU (PU3MIECKUX
SIBJIECHUM M TIPOLECCOB, AENaTh BBIBOAbI C MCIOJb30BAHUEM JI€AYKTUBHBIX
U UHAYKTUBHBIX YMO3AKIIOUCHHM, BBIJIBUTAaTh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSTENIbHO BBIOMpATHh CMIOCOO pelieHus yuyeOHoU (u3ndeckoi 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pelleHus, BbIOOp Haubosee
MOJIXOASIIETO ¢ YYETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTCPUER).

Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:

e ICTIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKU HMHCTPYMEHT O3HAHUS,

e IPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJIICHHOMY ILJIAHY OIIBIT, HECJIOKHBIM
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

e OIIECHMBATh HA MPUMEHUMOCTh U  JIOCTOBEPHOCTh  HH(pOPMAIIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (pOopMynupoBaTh 0OOOIIEHHS U BBIBOJABI IO pe3yjibTaTam
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (U3HUUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh PA3IUYHbIE METOJbl, HHCTPYMEHTHl U 3alpOChl MPU MOHUCKE U
orOope WH(pOpPMAlUM WA JTaHHBIX C y4E€TOM MPEMIOKECHHONW Y4eOHOMU
bu3nvecKoi 3a1a4n;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEIbHO  BBIOWpAaTh  ONTUMAIbHYI0  (GOpMY  MpeACTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XOJ€ OOCYXJeHHsI ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX

paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,;

e COMIOCTABIIATH CBOU CYXJICHUS C CY)KICHUSIMHU JPYTUX YYaCTHUKOB JTUAJIOTA,
O0OHapy UBATh PAa3IMYUE U CXOJCTBO MO3UIUN;

e BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTAX;

o MyOJIMYHO MPEJICTABIATh PE3YyJbTaThl BBHIINOJHEHHOTO (PU3MYECKOTO OIbITA
(9KCTIEpUMEHTa, UCCIICIOBAHMS, TPOCKTA);

e IOHUMATh W HUCMOJb30BaTh MPEUMYIECTBA KOMaHIHON U WHIWBUAYaJIbHOU
paboOTHI MPHU PEIICHUN KOHKPETHOHN (hU3UYECKOM MPOOIIEMBI;

e IPUHUMATH 11€JIU COBMECTHOM JESATEILHOCTH, OPraHU30BBIBAThH JICUCTBUS 110
e€ JIOCTIDKCHMIO: paclpelesiaTh pojid, OOCYXIaTh TNPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BBITIOJIHATh CBOIO YacTh palOOThI, JOCTUTAsi KaueCTBEHHOTO pe3ysbTaTa Io
CBOEMY HAIpPABICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMU
YIeHAMU KOMAaH/Ibl;

e OIICHUBATh KaueCTBO CBOETO BKJaJa B OOMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETLHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

¢ BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

e ODUEHTUPOBATBCS B PA3IMYHBIX  MOJAXOJaX MNPUHATHS  PELICHUM
(MHAMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUI
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATH aTOPUTM pEIICHUs (PU3NYECKO 3aauu WU
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;

e ICJTIATHh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U Mpeiarath iaH €€ N3MEHEHUS;

¢ OOBSICHATh  MPUYUHBI  JOCTIDKEHUS  (HEAOCTHMXKEHUS)  pPe3yIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM;



e CTaBUTh €051 HA MECTO JPYroro 4ejaoBeKa B XOZAE CIOpa WIN JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYIroro;

e IPU3HABATh CBOE MPaBO HA OIIMOKY IPH PEIICHUH (PU3NYECKHUX 3a/]a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiaacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YYaIOIIUXCS YMEHUI:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUUYECKHUE SIBJICHUS, HAOIIOIEHUE,
AKCTIEPUMEHT, MOJIEJIb, TUMOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJIEKYyJla, arperatHble COCTOSIHMS —BemiecTBa (TBEPAOE, IKHIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOE JBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE,
NPSMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIAs cuia, aedopmarus
(ynpyrasi, IiacTuyeckasi), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epazinuath sBICHUS (MUddy3us, TENI0BOE ABUKEHUE UYACTHI[ BEIICCTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE JIBUKEHUE, HWHEpIIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHMs], Tepejada JAaBlIeHUs TBEPABIMU TellaMH, S>KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEepHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3TUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpUpoJe, ACUCTBHE CHJIBI TPEHUS B TMPHUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHU;

 ONTUCHIBATh M3YUYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SBICHUS, MCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Tela, JKHUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, TUICYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi W MOTEHUUAJIbHAS DHEpPrus), MpU ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003Ha4YeHUs1 W E€IUHULIBI (PU3NYECKUX BEJIMYMUH, HAXOIUTH (DOPMYIbI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYHUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;



e XapaKTepU30BaTh CBOMCTBA Tey, (U3UYECKUE SBICHUS U MPOIIECCHI,
WCIIOJB3Ys TpaBUiia CIOKEHMs Cuil (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

e O0BSICHATH (PU3UUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3aa4u B 1—2 JEMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKOIINE (DU3WUYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABISTh (puznueckue
BEJTUYUHBI B (OPMYJIBI U TPOBOJMUTH PaCy€Thl, HAXOJUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

e pacCro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
OpennoyioxkeHue  (TUIOTe3y),  paznuyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WK HU3HUIECKUX
CBOMCTB Tes: GOpMyIHUpPOBaTH MPOBEPAEMbIC MPEATNOIOKEHUS, COONPAThH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYyIOBaHUS, 3aMMCHIBATh XOJ OMBITA U
dbopMynpoBaTh BHIBOBL

e BBITIOJIHATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACCHI Tela, 00bEMa,
CWIBl W TEMIIEpaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpOB, 3aMHCHIBATH [OKAa3aHUS MPUOOPOB C YYETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH N3MEPEHU;

¢ IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEITUYHHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKM MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUU
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYHH B BHUIE
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPCHHUS (PU3NYSCKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeEI0, KOAD(HIIMEHT TOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

e COOJTFO/IATh TIPaBWJIAa TEXHUKH O€30MAaCHOCTH IMPHU paboTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JICHCTBUS TNPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HM3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOHMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIe (pU3MUecKne 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEPax) MPAKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW JKWU3HU IS
obecrieueHus: OE€30MaCHOCTH TpW  OOpalleHHMH ¢ TpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOJFOICHUSI
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

¢ OCYIIIECTBIISATh  OTOOpP HMCTOYHMKOB uHGpopmarmuu B HHTepHete B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBIAETCS TMPOTHUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

e ICTIONTH30BaTh MPHW BBIMOJTHCHUN YYE€OHBIX 3aJaHUN HAY4IHO--TIOMYJISIPHYTO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHust HHGOOPMAITIU U3 OJHOM 3HAKOBOUM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



yyciie MyOJMYHO JeJaTh KpaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU 3TOM TIPAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

e[IPU BBIMOJIHEHUH Y4YE€OHBIX TMPOEKTOB M HCCIEJAOBAHUNA paCIpEeAesTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEAUTh 3a BBINOJHEHUEM IUJJaHA JCUCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

* ICTOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe TeJa, HACBHIIEHHBI M HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OJHEpPrus, TEIUIOBOW JBUrATEllb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, Teruionepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHME, KAWIIISPHBIC SBICHUSA, MCIApEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpAEBAaHUE), KUIIEHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS AIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHuTOB, JEHCTBHE
MarHUTHOIO II0JII HAa IPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAs WHIIYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacro3HaBaTh  MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)KaloIlleM MHUpe, B TOM 4ucie (U3MYECKHE SIBJICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATKEHWE U KallWUIAPHBIC SBICHUA B IPUPOLE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TYMaHa, HHEsI, CHETa, dJICKTPUYECKHUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiIM, Apei( MOJIOCOB, POJb MAarHUTHOIO MOJS JJIA JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

e OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3UUYECKUE SIBICHUS, MCIOIbB3Ys
(u3HuecKre BENIMYMHBI (TEeMIEepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIJIOTBI, yJElIbHasg TEIUIOEMKOCTh BEIIECTBA, YyAEJIbHAs TEILIOTa



TUTABIICHUS, yJeNbHasg TEIJIOTa MapooOpa3oBaHUs, yJeNbHas TeIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM
MaIlliHbI, OTHOCHUTEJbHAS BIAKHOCTH BO3AyXa, JJEKTPUUYCCKUAN 3apsi,
CHJIa TOKa, JJCKTPUYCCKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOTHUKA,
yIenbHOE  COMpOTHMBICHHE  BemecTBa, paboTa ©U  MOIIHOCTh
ANIEKTPUYECKOrO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBAThH
(U3HYECKHUI CMBICIT MCTOJB3yEeMbBIX BEIUYMH, 0003HAUCHUS M CAUHHIIBI
(GU3HUECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYUHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKu
U3YYCHHBIX 3aBHCUMOCTEH (DU3UICCKUX BEITMYNH;

e XapaKTEPHU30BaTh CBOWCTBA TeJl, (U3MYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO--KHHETHYCCKON TEOPHH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIMN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHUS 3apsia, 3akoH OMa Jiisl yJacTKa IeTH, 3aK0H
Jbxoyns—JIeHmia, 3aKOH COXpaHCHHsS JSHEPIMHM, IIPM OSTOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MaTEeMaTHYECKOE
BBIpAKEHUE;

¢ O0BSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTEKCTE CHUTYaIlMid MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISTH
PUYIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHNE U3 1—2 TOTUYECKUX
IIaroB C OMOpoil Ha 1-2 W3yYeHHBIX CBONCTBA (U3NUYCCKUX SIBICHHUHU,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PacUETHBIE 3aa4H B 2—3 NEHCTBUS, UCTIOIB3YsI 3aKOHBI U (HOPMYITHI,
CBSI3BIBAIONINE (PU3NYCCKUEC BEIMYMHBI: HA OCHOBE aHAlW3a YCIOBHS
3aJla4yM 3aIllMChIBATh KPATKOE YCIOBHUE, BBISIBISITH HEAOCTATOK JAHHBIX JIJIS
pelieHus 3aadu, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
peIlleHus], TPOBOJIUTh PACYEThl W CpPaBHUBATH TOJTYYCHHOE 3HAYCHHE
dbu3nuecKkoi BETUYNHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXHO PEIIUTh MPH TOMOIIU
¢u3nUeCcKX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
IpoOBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPABUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, IETIATh BBIBOIBI;

e IPOBOJIUTH OTBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM (HU3HISCKUX
CBOMCTB TeN (KanmwUISIPHBIC SBIICHUS, 3aBUCUMOCTD JABJICHHS BO3JyXa OT
ero o0bpEma, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
NpU W3IYYCHUH OT IBETAa W3IyYaromiel (MOTJIomaromiel) MOBEpXHOCTH,
CKOPOCTh MCHApEHHsI BOJBI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, DJEKTPU3AlUA TEJI W B3aUMOJCUCTBHE DICKTPHUUICCKUX
3apsAI0OB, B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus



MArHUTHBIX MOJIEN MMOCTOSHHBIX MArHUTOB, JEUCTBUS MAarHUTHOTO TOJISL HA
NPOBOJAHUK C  TOKOM, CBOMCTBA  DJIEKTPOMAarHumra,  CBOWCTBA
ANEKTPOABUTATENS TMOCTOSSHHOTO TOKa): (OpMYIHUpPOBATH MPOBEPSiEMbIC
MIPENO0JIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI ONbITa U (POPMYJIUPOBATH BHIBOJIHI,

e BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CHUJIbl TOKa, HAMNPSOKEHHUS C MCIOJIb30BAHUEM aHAJOTOBBIX
npubOpOB M JATYMKOB (DU3UUYECKUX BEIWYUH, CPABHUBATH PE3YJIbTaThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIFOTHOM MOTPENTHOCTH;

e IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IpPYroil ¢  UCIHOJB30BAHUEM  TNPSIMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJHUKA OT €ro [JIMHBI, IUIOLAJH MNONEPEYHOTO
CEUEHHUS U yIECIBHOTO COMPOTUBIICHUS BEILIECTBA MTPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHUK, OT HANpsHKEHUS HAa  MPOBOJHUKE,
UCCIIEIOBAaHME  TMOCJEIOBATEIbHOIO M MapauIebHOTO  COCIMHEHUM
IIPOBOJIHMKOB): TIJIAHUPOBATh HKCCJIEJIOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYYEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U TpaduKos,
JenaTh BBIBOJBI 110 PE3YIbTAaTaM MCCIIEI0BAHUS;

¢ [IPOBOJIUTh KOCBEHHbIE H3MEpeHUsi (U3UUECKUX BeIWYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

e COOTIONIATh TIPaBUJIA TEXHUKH O€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHusi (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKHME YCTPOWCTBA UM HU3MEPHUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCHUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJEKTPUUECKUX



Lernen ¢ nocjaeAoBaTeNbHbIM U MapalyIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHMS JIEMEHTOB IEKTPUUECKHUX LETEH;

e IPUBOIUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
WCIIONB30BaHUS (PU3NYECKUX 3HAHWW B TIOBCETHEBHOW IKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOpamieHMH ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3/I0POBbS U COONIOACHUSA
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh TOWMCK HH(pOpMammu  (QU3HUECKOTO  COACp)KaHUS B
WNuTepHeTe, Ha OCHOBE HWMEIONIMXCSA 3HAHUH H TYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBUICNATH  HMH(OpMamuio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHON;

¢ ICTIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOrO  COJEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypcbl cetn VIHTEpHET, BIafeTh MpUEMaMU KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO371aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHusi, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHOW WJIM MCCIEOBATENIbCKON NEeATeNbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh U3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COINPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

e[IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUM (DU3NUECKUX
IPOIIECCOB paclpeieNaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIECJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBINM BKJAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K kxoHiy oOyuenus B 9 kjacce npeJMeTHbIC pe3yabTaThl Ha 6a30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

¢ ICIIOJIb30BAaTh  IOHATHUSA: CUCTeMa OTcuéra, MaTepuajibHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHMYECKOrO ABIKEHUS, Nedopmanus
(ympyrasi, TacTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTbh M MEPErpPy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO,
LEHTP TSDKECTU TBEPIOrO Tea, paBHOBECHE, MEXaHMUYECKHUE KOoleOaHus u
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb,
CHEKTPbI UCIYCKaHUs U MOTJIOIIEHUs, ab(a-, 6eTa- U raMMa-u3IydeHUs,
M30TOIIBI, AICPHAS SHEPTreTHKA;



epaznuyaTh SABJICHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJieHUue TeJl, pABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aMMOJEUCTBHE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, pa3joKeHHue 0eoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

epacmo3HaBaTh  MPOSIBJIEHWE  M3YYEHHbIX  (U3MYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JEHCTBUE PpaJMOAKTUBHBIX HW3JIY4CHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

e ONMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (PU3MUYECKUE SIBJICHUS, UCHOIb3Ys
¢u3nyeckue BEIUYMHBI (CpeHSs U MTHOBEHHas CKOpPOCTb Tella IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTb, NOTEHIMAIbHAs DSHEPIus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEJIOMIICHUS CpPEAbl), TP ONMUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTEpHU30BaTh CBOMCTBAa Te€Jl, (PU3UYECKHE SBICHUS U IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



MPUHIUI CYNEPHO3UIUA CWJI, NPUHIUI OTHOCUTENbHOCTU ['anmumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUSI MMITYJIbCa, 3aKOHBI OTPAXKCHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiI0BOTO U MacCOBOT'O YUCET
MpU SIEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alUChIBATh €70 MATEMAaTUUECKOE BhIPAXKECHUE;

¢ 00BSCHATH (HU3UYECKHE MPOILIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBHISBIISITH
NPUYUHHO--CJICJICTBEHHBIE  CBSI3U, CTPOUTh  OOBSICHEHHME U3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIONIB3Ysl 3aKOHBI U (hOPMYJIBI, CBSI3BIBAIONIME (PU3UYECKUE BEITUYUHBI:
Ha OCHOBE aHajii3a YCJIOBHMS 3aJauyd 3alKChIBaTh KpPAaTKOE YCIIOBHE,
BBISIBIIATh HEJIOCTAIOIINE WM U30BITOYHBIE JTaHHBIC, BHIOMPATH 3aKOHBI U
dbopmyIbl, HEOOXOAUMBIE JIJISl PEIICHUs], TPOBOJIUTH PACUYEThI U OIIEHUBATH
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3HUUECKON BETUYUHBI;

e pacCro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPH T[OMOIIU
(bU3UYECKUX METOJ0B, HWCIOJIb3Yys OINHUCAHUE HWCCIEIOBAaHUS, BBIICISIThH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPsIKa
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETHUPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WK HU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBHCHUMOCTH MEpPHOJIa KOJIEOAHUN NPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY]IbI
MajblX  KoJieOaHWM,  MPSMOJUHEHMHOE  paclpoCTpaHEHHE  CBETa,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
TUIOCKOM 3€pKajie M CBOWCTB HW300paKEHHs MpeaMeTa B COOMparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  pPe3yJbTaThl,
dbopMynHpoOBaTH BHIBOIBL

 IPOBOAUTH MPU HEOOXOJMMOCTH CEPHUIO0 MPAMBIX HU3MEPEHUMN, OMpeiemss
CpemHee 3HAa4YeHHE U3MepAeMOW BeMWYMHBI ((POKYCHOE pacCTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CrHOCO0a HW3MEPECHHUS
(u3MepuTenpHOro nNpudopa);

¢ IPOBOJIUTH  MCCIIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPSAMBIX U3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpPEMEHU
IIpU PAaBHOYCKOPEHHOM JIBIJKEHHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja



KOJICOaHMI MaTeMaTHYECKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTPaXEHWs CBETa OT yrja MaJcHUS W yria NPeOMJICHHS OT yria
MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (UKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

¢ [IPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (DHU3UUCCKUX BEIMYMH (CPEIHSS
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, XECTKOCTh TPYXHUHBI, KOI(POUIIMCHT
TPEHHSI CKOJIBKCHHSI, MEXaHWUeckas padoTa W MOIIHOCTh, YacToTa M
neproy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCIECPHUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYUYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIA TEXHUKH OE30IMAaCHOCTH IMPHU padoTe ¢ Jab0paTOpHBIM
00opy10BaHUEM;

epa3NUYaTh OCHOBHBIE TMPU3HAKKM M3YUYCHHBIX (DUIUUYECKUX MOJEINIECH:
MaTepHualibHasg TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

e XapaKTEpHU30BaTh TMPUHLMIIBI  JEHCTBUS  HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYMKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONB3ysd 3HAHUS O
CBOMCTBAaX (U3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (Pu3MUYEcKue
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
pU perieHUH y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMbI IS
MIOCTPOCHMS NM300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCTIONIb30BaHUS  (U3MUECKUX 3HAHWUH B TIOBCEAHEBHOW JKU3HU A
obOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHMH ¢ npudopaMud H
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3I0POBBS W COOJIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpeJIe;



¢ OCYIIECTBIISAITh MOWUCK HH(pOpMamuu  (HU3HUECKOTO  COACp)KaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

¢ ICTIOJIb30BaTh MPH BHIMOJTHEHUH YYEOHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTEepHET, BIafeTh MpUéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOINECHHS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



4 TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC
DJIeKTPOHHbIE BocnurareabHbIi
(uudposbie) MOTEeHHAJ
KounyecTBo yacoB o0pa3zoBaTte/ibHbIE
Ne HaumeHoBaHue pa3ieioB U TeM pecypcebl
n/n NPOrpamMmbl
Kontpo | IIpakTn
Bcero | abHBIE yecKue
padoTnl | padoThI
Pa3nen 1. ®usuka u €€ poJib B IO3HAHMHU OKPY/KAKOLIEr0 MUpa
11 o 2 Buommorexa LHOK ®  TIPOSBIICHWE HHTEpeca K
. W3HKa - HayKa O MPUPOIC
Yid O Tipup https://m.edsoo.ru/7f416194 fieropii "
COBPEMEHHOMY
1.2 OuznyecKue BEINUNHBI 2 1 Bu6mmorexa [IOK COCTOTAO _ POcCHitcKol
' https://m.edso00.ru/7f416194 (pusucckoii nayi;
° IOEHHOCTHOC OTHOIICHHEC
K JOCTHXKCHUAM
poccuiickux Y4EHBIX-
-pu3nKOB;
B 6 OK OCO3HAHUE LICHHOCTHU
. nOInoTEKA i
1.3 EcTecTBEHHOHAYYHBINH METO/ TIO3HAHKS 2 1 a (pusuaecioii Hayku Kax
https://m.edso0.ru/7f416194 | mouHoro MHCTpyMEHTa
TMO3HaHUA MUpPa, OCHOBBI
pa3BUTHA TEXHOJIOTHA,
Ba)KHEHIIIeH COCTaBIISIONICH
KYJIbTYpBI
Wroro no pazgeny 6
Pa3nean 2. IlepBoHayaibHbIe CBeICHNSI O CTPOCHHH BellecTBa
bubmuoreka [JOK ® — pa3sBUTHC  HAyYHOH
2.1 CrpoeHnue BemiecTsa 1 MOBOSHATEBHOCTH,

https://m.edsoo.ru/7f416194
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2.2
BEILIECTBA

JIBM>KeHHE U B3aUMOJICHCTBUE YaCTHII

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

2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

HHTEpeca K
HCCIICIOBATEIbCKOM
JIeSITeIIEHOCTH,

OpHEHTAIHS Ha
NpUMeHeHHe (PU3UIECKUX
3HAHUH JUIA  pelICHHs
3a7a4 B obactu
OKpYKaromen cpenbl,
TUTAHAPOBAHHS

MOCTYIKOB M OLCHKH HX
BO3MOKHBIX ITOCITEACTBHUI
JUTSL OKpY)Karowieit cpeipl;

Hroro no pazneny

5

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl

bu6mmoreka [IOK
A M
3 CXAMMHCCROE ABIDICHHC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 HHepua, Macea, moTHOCTS 4 ! https://m.eds00.ru/7f416194
bu6moreka [IOK
3.3 Cuna. B 14 1 2
fa. DAL Ci https://m.edsoo.ru/7f416194

—  pa3BUTHE  Hay4HOH
J1I0003HATETBLHOCTH,
HHTEpeca K
HCCIIEZI0BATEIbCKON
JIeATENbHOCTY;
OpHUEHTaIUA Ha
HNPUMEHCHHE (U3NYECKHUX
3HaHUH U1 peLICHUs
3aj1a4 B obnactu
OKpYyXKarouen cpenpl,
IUIAaHUPOBAHUS

MOCTYIIKOB M OLCHKH X
BO3MOKHBIX MOCJIEACTBUN
IUTS OKpY)KaIoLIel cpeibl;

Hroro o pasaciy

21

Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH 1 ra30B

41 JaBnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmuoreka [{OK
' TeJaMH, KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 5
Jlanetie XHAKoCTH https://m.eds00.ru/7f416194

—  pa3BUTHE  HAaydyHOU
J10003HATETBLHOCTH,
HHTEpeca K
HCCIIEeI0BATENbCKON
JIeSATEbHOCTH;
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4.3 ATMocdepHOe naBieHUE 6

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

OpUCHTalNUs Ha
MIPUMCHCHHUEC CI)I/I3I/I‘IGCKI/IX
3HAHUN A peHICHUsA

3a7a4 B obJlactu
o OKpYKaromein cpenbl,
44 JleiicTBUE KUAKOCTH U T'a3a Ha v 1 3 bubmuoreka IIOK -
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194 MOCTYNKOB M OLIEHKH HX
BO3MOKXHBIX HOCJ'ICI[CTBI/II71
JUIS OKpYKarolel cpeibl;
Hroro no pazgeny 21
Pa3nen 5. PaGora n MomHoOCTh. JHeprus
bu6mmoreka [IOK —  pasBUTHE  Hay4HOM
51 PabGoTa 1 MomIHOCTH 3 1
https://m.edso00.ru/7f416194 T0603HATELHOCTH,
HHTepeca K
bubnuoteka HOK HCCIIEI0BATENBCKON
5.2 IIpocTeie MEXaHU3MEI 5 1 i
p https://m.edsoo0.ru/7f416194 ACHTEILHOCTH,
OpHeHTalunA Ha
NpUMeHeHne (QU3NIEeCKuX
3HAHUN JUIA peueHusn
OacTu
bubnuoreka IHOK safat BoO
5.3 MexaHudeckast SHEPTHsI 4 1 1 A OKPYXAloleH  CPEl,
https://m.edsoo.ru/7f416194 ILIAHAPOBAHKS
HOCTyHKOB U OLICHKHU HUX
BO3MOXKHBIX IOCJIEICTBUI
JUISL OKpYKaroLIel cpeibl;
Hroro mo pazgeny 12
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOTPAMME
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8 KUIIACC

KoaudecTBO 4acoB

BocnurareabHbIH MOTEHIIAAJ

DJIeKTPOHHbIE
Koutp IIpakTH
HaumeHoBaHue pa3aeioB (uudposbie)
Ne i/ OJIbHBbIE | YecKHue
U TeM MPOrpamMmbl Bcero o0pa3oBareJib
HbIE pecypchbl
padoTsl | padoThI
Paznen 1. TenjioBble siBJIeHUS NPOSBICHAE HHTEpECa K HCTOPHH M
o COBPEMEHHOMY COCTOSTHHIO pOCCHﬁCKOﬁ
11 CtpoeHnue u CBOICTBa ; bu6mmoreka [IOK usHaecKoit HayKH;
BEIIECTBA https://m.edsoo.ru/7f4181ce LIEHHOCTHOE OTHOIIEHHE K JTOCTHKEHUAM
POCCHIICKHX Y4EHBIX--()DU3HUKOB,;
1.2 TerwioBeie HPOLIECCHI 21 1 5 bubmorexa HOK OCO3HAaHUE IIEHHOCTH (PU3HIECKOIl HayKH
https://m.edsoo.ru/7f4181ce KaK MOIIHOTO WMHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Ppa3BUTUA TeXHOJ’[OFI/Iﬁ,
HTtoro no pasaoeny 28 Ba)KHEWIIEH COCTaBISIONIEN KylIbTypEI;
— pa3BuTHe Hay‘IHOﬁ J'I10603HaTeJ'ILHOCTI/I,
Pa?.z[e.u 2. 3J1eKTpnqec1<ne U MArHUTHbLIC AABJICHUSA HHTEpeca K HCCIIEeI0OBATEIbCKOM
JACATCIBHOCTH,
DIIEKTPUYECKUE 3aAPSJIbI.
BI/I6HI/IOTeKa HOK OpHeHTaluA Ha IIpUMEHCHHUE
2.1 3apsKEeHHBIE Tela U UX 7 1 W3UYECKUX 3HAHMM VIS PEIICHUS 3a/1au
P . https://m.edsoo.ru/7f4181ce ¢ 6 pettt
B3aMMOJICHCTBUE B o0jacTH  OKpyXKarolied  cpensl,
IUTAaHUPOBAHUSA IIOCTYIIKOB U OLEHKH HX
99 IlocTosHHBIH 20 1 5 bubnuorexa [JOK BO3MOJKHBIX nocnesAcTBHit s
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce OKpYX@IOLLEH CPEADL;
— O0CO3HaHHE TJ00aBHOIO Xapakrepa
23 MarHUTHEIC SBICHUS 6 1 2 bubmorexa [IOK 3KOJ10FI/I‘{.CCKI/IX npobieM u IyTei MX
https://m.edsoo.ru/7f4181ce pereHus;
5 6 NOTpeOHOCTh BO B3aUMOJCHCTBUU MPH
2 4 HeKTpOMarHHTHaH 4 BH JINOTCKA L[OK BBITIOJIHCHUHN I/ICCHGILOBaHI/Iﬁ " IPOCKTOB
WHIYKIHAS https://m.edsoo.ru/7f4181ce (uznueckoit HaNpaBJIeHHOCTH,
OTKPBITOCTD OIBITY U 3HAHUAM APYTHX;
Hroro no paszneny 37 TOBBILIEHNE YpOBHS cBoeii
KOMIIETECHTHOCTH 4Ye€pe3 IPaKTHUYECKYIO
PeszepBHoe Bpems 3 1 JeATEIBHOCTb;
— moTpeOHOCTh B (YOPMUPOBAHHH HOBBIX
OBIIEE KOJIMYECTBO YACOB I10 68 4 15 3HaHMH, B TOM wrcie (opMynuposath

nacu, NOHATHA, TUIIOTE3BI O CI)I/ISI/I‘IECKI/IX
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[TPOTPAMME

00BbEKTaxX U SBICHUSAX;
— OCO3HaHHME JAe(PUIUTOB COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTeH B 00nacTu
¢usuKwy;
— IUTAaHUPOBAHME CBOETO pPAa3BUTHA B
OpHOOpPETEeHHH  HOBBIX  (pu3MyecKkux
3HAHU;
—  CTpeMJIEHHE  aHAIW3UpOBATh M
BBIBIATH ~ B3aUMOCBSI3H  IIPUPOJBI,
o0lIecTBa ¥ SKOHOMMKH, B TOM YHCIE C
UCIONIb30BaHNEM (DU3MUIECKNX 3HAHUIA;
— OIIEHKA CBOUX JIEHCTBHUII ¢ ydéToM
BJIMSTHHS HA OKPY/KAIOILYIO CpeNy,
BO3MOXKHBIX TJI00@JIbHBIX TTOCIEICTBHI




9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BsaumopeiicTBue Te 20 1 3
MMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEePKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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