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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (QOopMUpOBaHME
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXCs M OPraHu3aluio HU3yYeHUs
(Gu3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJbTaTaM 00y4YeHUs, a TaKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATENIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

dusrka SBISETCS  CHUCTEMOOOpA3yIOIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH H (PU3HUECKOMN
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosnee siCHble 00pasibl MPUMEHEHUS HAy4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e UWHTEPNPETHPOBATH  JIaHHBIE W  HWCIOJB30BaTh  HAy4YHBIC
JIOKa3aTeNbCTBA JIJIsl TOJTYUEHHUS BBIBOIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yueOHoro mnpeamera «®DPusuka» B



oOpa3oBarenbHbIX oOpranuzauusx Poccuiickoit ®enepanuu, peanrusyromux
OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM

Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
eaun nzyyenus pusuku:

NpHOOPETeHHEe HHTEpeca M CTPEMIICHHS OOYYalIIHUXCd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIe TIO3HAHUS M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIIMX pacuETHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOIHBIC SBICHUS U BHITIONHATH OTBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIFOYast HHPOPMAIIUIO O COBPEMEHHBIX JOCTHRKEHUSIX (PU3UKU, aHAIIA3 |
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8



Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeJEINiO).

[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb Jad0paTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEIb AT BbIOOP MPOBEIECHUS
7abopaTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoabl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BelHuUMHBL. M3Mmepenue Qusnyueckux BenuyuH. Duznyeckue
npudopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULI.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0ObSICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHUYECKHE, TEIJIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®uznueckue nMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OrmpeneneHue LEHbI AICHUS Kbl K3MEPUTEIHLHOTO Mprbdopa.
2. H3mepeHne pacCTOSTHUM.
3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TENA.
4. OmpepneneHue pa3MepoB MajbIX TE.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJblle, YeM OOoJblle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJI€HUSI 0 CTPOCHHMH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSHKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.



emoncmpayuu.

1. HaGmropenne OpOyHOBCKOTO JIBUKEHHUS.

2. HaGmonenue nuddysuu.

3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTAJIKUBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnule padbomot u onvimot.

1. OmeHka JuUaMeTpa aTroMa METOJOM psIoB  (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexanuueckoe JBIKEeHHE. PaBHOMEpHOE UM HEpaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWKEHHH. Pacuér mytu u
BPEMCHH JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsS Tel. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuiia Kak XapakTepucTUKa B3auMoneucTBus Tesl. Cuia yrnpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux iaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHue B MIPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HabGmromeHne MexaHUYECKOTO IBUXKEHUS TeTa.
2. H3mepeHne cKOpOCTH NPSMOJIMHEHHOTO JIBUKECHUS.
3. HaGmronenue siBIeHUS HHEPIIUH.
4. HabmroneHnne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc MO0 B3aUMOJECHCTBUIO TEJL.
6. CnoxxeHue cui, HaPaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO ABUXKEHUA (LIApUKA B KUAKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OnpexneneHue CpelHEl CKOPOCTU CKOJbXEHHsSI OpycKa WM IIapuKa Io
HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmaiui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUSA CKOJIBKEHUS OT
BECa TeJa U XapakTepa COMPUKACAIOIIUXCS NOBEPXHOCTEM.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJiEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIaMH, KUAKOCTIMU M razaMu. 3akoH [lackansa. IlneBMaruueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XKUJIKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napagokc. Coolmiaromuecs: cocyibl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpUuunHBI CyIECTBOBaHUS
BO3yIIHOM oOosnouku 3emau. OnweiT Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBHUCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUIKOCTBIO U Ta30M.

3. Coobmiaromnecs: CoOCyabl.

4. T'mapaBir4YecKuM Mpecc.

5. IlposiBneHue necTBust aTMOCPEPHOTO JABICHUSI.

6. 3aBUCHMOCTH BBITAJIKMBAIOUIEH CHJIBI OT 00BEMa MOTrPYKEHHOW YacTU
T€Ja U IIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOW KUJKOCTH.

8. YcioBHE IIaBaHUs TEJl: NJABAaHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHON B
YKUJIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHUCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JCUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30MOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.



Mexanunueckast pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. lIpuMmeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOrO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHMS
DHEPIUU B MEXAaHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue paboOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JABM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. HccienoBanue yciioBUM PaBHOBECHS pblUara.
3. N3mepenue KII/] HaKI0OHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.
8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHHUS.

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

Mopaenun TBEPAOro, JKHUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucranmmuueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

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

KonngecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBneHuwe u
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMOoc(epHOro
JIaBJICHUS.

BnaxHocTh Bo3myxa.

DHeprus TOIJIMBA. Y I€JIbHAS TEIJI0Ta CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.

TennoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

3aKoH COXpaHCHUSA U MPCBPAIICHUS SOHCPIUU B TCIIJIOBBIX ITPOLICCCAX.

Jlemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysuu.

3. HaGmroneHue siBIeHUN cCMauyrMBaHUs U KAaTUJUISIPHBIX SIBIICHUM.

4. HabOnroneHue TerioBOro pacliupeHust Tel.

5. M3MmeHeHue naBiieHUs raza NpU U3MEHEHUHU O0BEMA M HArPEBaHUU WIIU
OXJIaXKJICHUH.

6. IlpaBuia usmMepeHus: TEMIEPATYPHI.

7. Bunabl Temuonepenayu.

8. OxyakJieHHue Mpu COBEPLICHUU PAOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaGmroieHne KUIeHusI.

12. HabmroieHre mocTosTHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.

13. Moenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITPHILA.

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

IIpoBepka rUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHEeHHMs] BHYTPEHHEH OSHEPruyd Tella B pe3yJIbTaTe
TEIIOTIepeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpeThIM METATHISCKUM ITHIIMHIPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJIA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusauus Tenl. JIBa poaa 3JIEKTpUUECKHX 3apsiaoB. B3anmoneictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3ieKkTpuueckoro mnois. IlpuHnun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUSA 2JIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locienmoBarenbHOe W MapajuiesIbHOE — COEUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpuvecKue enu U MOTPEeOUTENH IIeKTpUIeckoit sHeprun B 0bTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYECHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 10J€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MATHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOoJABUraTelb MOCTOSIHHOTO TOKa. lcmonb30BaHWE SIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoenupoBaHue CUIOBBIX JIUHUM AIEKTPUUYECKOTO TOJIS.

HcTouHnkn NOCTOSTHHOTO TOKA.
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JIelicTBUA 3JIEKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuYecKOro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u Marazud cOnpoTUBIICHUN.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

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

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIPaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuvie pabomot u onvimot.

1.

o g ~ w

10.
11.

OmnpITel 1O HAOIIOACHUIO DJICKTPU3AIMU T WHAYKIUEH U TpH
COIIPUKOCHOBEHUHU.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKHA U
JTADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHUe HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pPe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJM TONEPEYHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHUM TIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CWIbl TOKA MPU TapajieIbHOM COCIWHCHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH JJIGKTPUYECKOTO TOKa, BBIACISEMON Ha
pe3ucrope.



12. UccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYILETO 4Yepe3 JaMIIOYKYy, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/[ HarpeBarens.

14. HccnenoBanyue MarHUTHOIO B3aMMOJEUCTBUSA IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHWTHOrO TMOJs IOCTOSSHHBIX ~MAarHUTOB IpPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEUCTBUS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OObITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KATyIIKA C TOKOM M MarHura OT CWIbl TOKa W HaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue nelcTBUs MarHUTHOTO I10JI Ha IIPOBOJHUK C TOKOM.

19. KoHctpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBUrareIbHON YCTaHOBKHU.

21. OnpITBl MO UCCIEAOBAHUIO SABJICHUS DJJIEKTPOMATHUTHOM WHIYKIIMU:
UCCIICIOBAHNE W3MEHEHUWM 3HAYEHUsT W HaNpPABJICHUS HUHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JIBUKEHHUs. PaBHOMEpHOE MpsAMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe npsMoiinHeiHOe JIBHKeHHE. CpelHssi 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHOe JBwkeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaieHwus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeMHUTETBHOE YCKOPEHHUE.

[Iepseriit 3akoH HeroTtona. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjla
TPEHUSI TTOKOsL, IPYTUE€ BUABI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHUE CBOOOJIHOIO
najgenus. J[Buxenue mianetr BOkpyr Comnua. IlepBasi kocmudeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPIOIO TEJA C 3AKPETUIEHHON OChIO BpalleHus. MoMmeHT cuiibl. LleHTp TsxecTH.

Nmnynsce Tena. U3menenne mMnynbca. MMITynbC CHIbl. 3aKOH COXPaHECHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.



Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IHOJHATOIrO HaA

ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS YHEPTHS CKATOU NPy HUHBI. KuHeTnueckas

sHeprus. TeopeMa O KMHETHMYECKOM DHEPTrHM. 3aKOH COXPAHEHUS MEXaHHUYECKOUN

DHEPTHH.

Jemoncmpayuu.

1. HaGnropenne MexaHMYECKOIO JBUKEHUS Tela OTHOCUTENIbHO PAa3HBIX Tell
OTCU€Ta.

2. CpaBHEHME MNyTe€W W TPACKTOPUM ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSAMOJINHENHOTO IBUXKCHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmtonenue ABMKEHUS Tesa MO OKPYKHOCTH.

6. HaOmromenue MexaHMYECKUX SBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTENIBHO KaOMHETa PU3KKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl Tejla U JEUCTBYIOIIEH Ha HEro
CHJIBL.

8. HaOmronenue paBeHCTBaA CHII IPU B3aUMOJEHCTBUM TEJ.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBH>KECHHH.

10. [lepenaya nMIrynbca npy B3aUMOJIEUCTBUH TEIL.

11. [IpeoOpazoBaHus FIHEPTUU ITPU B3aUMOIEHCTBUY TEII.

12. CoxpaHEeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHEe UMITYJIbCA IPU AOCOIIOTHO YIPYTroM B3aUMOJIEHCTBUU.

14. HabmioieHre peakTMBHOTO JIBUYKEHUSI.

15. CoxpaHeHHE MEXaHUUYECKOM 3HEPTUU IIPU CBOOOTHOM MaJCHUH.

16. CoxpaHEeHHEe MEXaHWUYECKOW SHEPTUH MPU JBUKEHUU Tela MO JeHCTBUEM

IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra g pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JBYDKCHUS IIapUKA WIIH TEICKKH.

OmpenencHue CpeaHEll CKOPOCTH CKOJBKCHHS OpycKa WM JIBHKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs] Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM MHPH PaBHOYCKOPEHHOM
JIBM)KEHUU 0€3 HavyaJIbHOM CKOPOCTH.



5. IlpoBepka THUMOOTE3bl: €CIAM MPU PABHOYCKOPEHHOM [IBHXKCHUU 0€3
HayaJbHOU CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

6. MccnemoBaHue 3aBUCUMOCTH CWIbl TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

7. Onpenenenue kKo PuIMEHTa TPEHUS CKOTBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CWIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

10. Onpenenenrie pabOTHl CHJIBI  YIPYTOCTH TIPU  TMOABEME Tpy3a C
UCITOJIb30BAHUEM HETIOIBMKHOTO M TIOJIBUKHOTO OJIOKOB.

11. VI3y4yeHue 3aKkoHa COXPAHCHUS YHEPTUH.

Paznen 9. Mexannueckue Koj1eO0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NMpyKUHHBbIN MasTHUKHU. [IpeBpaieHnue
SHEPIUH NPH KOJICOATEIIHHOM JIBUKEHUH.

3aryxaromue — KojeOaHus.  BeIHYXIeHHbIE  KojeOaHus.  PesoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomonpHble U
NoNepeYHble  BOJIHBL. JlMHA BOJHBI M CKOPOCTh €€ paciHpoCTpaHEHHS.
MexaHnuyecKue BOJHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKoCcTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojeOaHUNA TeN IO JEHUCTBHEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroieHne BRIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnpocTpanenne npogoJibHbIX U MTONEPEYHBIX BOJIH (HA MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHne 4YacTOThl H Tepuojaa KoneOaHWii MaTeMaTU4eCKOTO
MasiITHUKA.

2. OnpeneneHue 4acTOTHI U IIepro/Ia KoJIeOaHNH MPY>KMHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCHMMOCTH TIEpHOJA KOJ€OAHUN MOABEIICHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TMEpHOJIa KoJIeOaHUN PYKMHHOTO MasiTHUKA

OT Macchl Tpy3a.



5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnbITHl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MepHojia  KojeOaHui
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Paszznen 10. DiieKTPOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BosHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa EKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. V3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.

Paszpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass  Momenb  CcBera. HUctounukn  cBera. [IpssmonuHeriHOE
pactpocTtpanenue cBera. 3atmMenust Connna u Jlynel. Otpaxenue ceta. [lmockoe
3epKano. 3aKOH OTPaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlmaza. Xox ogayuerr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKpPOCKONa M Tejleckomna. ['Ja3 kKak onTudeckas cucrema. BiIn3opykocTh H
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Onwitel HetoTona. Crokenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

[IpsAmonrHEHHOE pacIpOCTPAaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B cobuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.
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[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.



9. IlpuHuun geicTBus poroanmnapara, MUKPOCKOIIA U TEIECKOMA.
10. Mopens rasa.
11. Pa3noxenue 6e10ro cBera B CIEKTP.
12. [lonyyenue 6e10ro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnemoBaHue 3aBUCUMOCTU YTIJIa OTPa)K€HUS CBETOBOTO Jyda OT yrjia
NaJICHUSL.

2. M3yuenue xapakTepUCTUK M300paKEHUS MpeIMeTa B IIJIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
NaJICHUs1 Ha TPAHUIE «BO3AYX—CTEKIIO».

4. Tlomyuyenue n300pa)kK€HUM ¢ MOMOIIBIO COOUPAOIIEH JTMH3HI.

5. Omnpenenenue (OKYCHOTO PACCTOSIHUSI U ONTUYECKOU CHIIBI COOMparoIIeit
JIVH3BI.

6. ONBITHI 110 PA3I0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEJAMETOB MPHU WX HAOJIOJICHHHM Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noriouieHrue ceeta aromoM. KBaHThI. JIMHeYaTbie CIIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eta- u raMmma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wMopens atomHoro snapa. W3orombel. PannoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiA0OBOTO M MAacCOBOIO YHUCET.
DOHeprusi cBsi3M aToMHBIX sifep. CBsA3b mMacchl M 3Hepruu. Peakuun cuHTE3a H
nenenus anep. Ucrounuku sueprun CoJiHLa U 3BE3.

Snepnas sHepreruka. JleMCTBUA pAAMOAKTUBHBIX HW3JIYYEHUH HA JKUBBIC
OpraHu3MBl.

Jemoncmpauuu.

1. CrHekTpbl U3IIYyYEHHUS U TOTJIOMICHUSI.

2. CrnexTpsl pa3IUYHbIX I'a30B.

3. CnekTtp Bojgopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIONINX U3ITYUCHUH.

6. Perucrtpanus uzny4eHus: IpUPOAHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHHE SHEPTHM YACTHUIBI 110 TOPMO3HOMY

nyTH (o gororpadusim).



3. M3mepenHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO--0000IIAIOIINI MOAYJIb IPEIHA3HAUEH JIJISl CUCTEMATU3ALNH
u  0000meHuss TNPEeIMETHOrO  COACPKAaHUS M ONbITa  JEATEIbHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe JJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeaMerT.

[Ipu u3y4eHUN TaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JTIOCTHXKEHHUE MPEIMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTEeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEI0BAHUS
SBIICHUI TPUPONBI W TEXHWKH, OBIIAJICHHUEC yMEHUSMU OOBICHITH (pu3mueckue
SBIICHUS, TIPUMCEHSSI TIOJIyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTATILHBIC.

[IpuHIMNIUANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yercs
32 CY€T TOro, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN PACIIO3HABaTh U HAYYHO OOBICHATH
(pu3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUYECKOTO UCIOIb30BAaHUS PA3IMUHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBpAIllEHUs U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JOCTHXXCHHC JIMIYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHLBIX O6pa3OBaT€JIBHBIX

pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIETr0 00Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

—IpOSIBIICHHE MHTEpeca K UCTOPUU MU COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

—IIEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

—TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B OOCYKJICHHHU OOIIECTBEHHO3ZHAYMMBIXH
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKEHUM
buzuky;

—OCO3HAHUE BAXKHOCTH MOPAIBHO--3TUYECKUX IPUHLUINOB B JESATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

—BOCIIPUSITUE ICTETUUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

—OCO3HAHUE I[IEHHOCTH (PU3MYECKON HAyKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

—pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, HMHTEpPEca K UCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS U  IMOLMOHAJILHOIO
0J1aronoJy4us:

—OCO3HAHUE IIEHHOCTH 0€30MacHOro o0pas3a JKH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

—c(OopMUPOBAHHOCTh, HaBBIKA pepICKCUH, TPU3HAHUE CBOETO TMpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS



e —aKTUBHOE YYacTHE€ B PEIICHHH NPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHu3alud, TropoAa, Kpas) TEXHOJIOTHYECKOH U
COLIMAJIBHOM HANpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PU3HYECKUX
3HAHMHU;

e —HMHTEpEC K MPaKTUYECKOMY MU3YUEHHIO IpodeccHil, CBI3aHHbBIX ¢ (PUUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e —OpHUEHTAlMs Ha NpPUMEHEHHE (U3MYECKUX 3HAHUW JI1 pelleHus 3ajady B
00JIaCTH OKpY’Kalollled Cpelbl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HUX
BO3MOJKHBIX NIOCJIEICTBUI JJIs1 OKPY/KAOLIEH CPEbI;

e —OCO3HaHHE IIO0ATBHOTO XapakTepa HKOJIOTMYECKUX NpoOsieM U MyTed ux
pelIeHus;

e 8) aganTanMu K M3MEHSIIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e —TOTPEOHOCTh BO B3aUMOJECWUCTBUM TIPU BBIIIOJIHEHUH WCCJEIOBAHUNA U
NPOEKTOB (U3UYECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHuX,

e —TIOBBIIICHHME YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NEATENbHOCTB;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie HOPMyIUpOBaTh
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SIBJICHUSX;

e —Oco3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00yacTu
1076370478

e —IUIAHUPOBAaHUE CBOETO pAa3BUTUA B MPUOOPETEHWH HOBBIX (DUINUECKUX
3HAHUM;

e —CTpEeMJICHUE aHAJM3UPOBATh U BBIABISITH B3aUMOCBSI3H IPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUMH;

e —OLEHKA CBOHUX JEHUCTBUM C YYETOM BIMSHHS HAa OKPYXAIOIYI0 Cpexdy,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copMUpPOBAaHBI MeTANPeIMeTHbIE
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JJoruuecKkune I[CﬁCTBHSI:

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIIEHU);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJAacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSM;
BBISIBJISITh TPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU W3YYEHUU (PU3HUECKHUX
SBJICHUW U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3nUeCKUX BETUYMH;

CaMOCTOATENLHO BBIOMPATh CHOCOO peuieHust y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKIeE 1eMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICT0BATCILCKHIA HHCTPYMEHT TIO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOe UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3MUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONIOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUAOB M POPM IIPEICTaBICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh peEIIaeMble 3a7auyd  HECIIOKHBIMU
CXeMaMH, JharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



B X0/€ OOCYXJeHHs y4eOHOro maTepuaia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAIlCJICHHBIC HAa PEUICHHE 3a/Jaydl M TOAJEp KaHue
0J1aro’KeaaTeIbHOCTH OOIICHHMS,

COTOCTaBISATh CBOM CYXACHHS C CYXACHUSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKUBATh Pa3INdne U CXOJICTBO TO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI BBIMOJTHEHHOTO (PU3MUECKOTO OTbITa
(9KCTIEPUMEHTA, UCCIIEIOBAHMSI, IPOCKTA);

NOHMMAaTh M HCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAUBHUIYAbHOM palbOThl TpH pEHICHUH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NPUHAMATh L€ COBMECTHOHN NESATEIBHOCTH, OPTaHW30BHIBAThH JICHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJik, OOCYXJaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh PaOOTHI, IOCTHTasi KAYECTBEHHOTO PE3yJbTaTa 1o
CBOEMY HAMpAaBICHUIO W KOOPIAWMHHUPYS CBOM JCHCTBHS C JPYrUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM yUYACTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcajbHbIe YueOHbIe AelicTBUSA

Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
TUTSE perieHust GU3NIECKUuX 3HaAHM;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOJAaX HNPHUHATHS  pelIeHUN
(MHAMBUAYaAJIbHOE, MPUHATHE PEIICHUS] B TPYIIE, MNPUHATHE PEIICHUMN
TPYIIION);

CaMOCTOSATEIIFHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3a7a9u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJ'lb, AMOIHMOHAJIbHBIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTH (B TOM YHMCJE B XOJ BBIIOJHEHUS
(u3MUEeCKOro  MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIOro 4eJIOBEKa B XOJ€ CIOpa WIN AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
NpHU3HABaTh CBOE MPAaBO Ha OMIKOKY MPHU pelIeHnH (GU3NUECKUX 3a7ad WIN
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o6yuenust B 7 kjaacce npeIMEeTHBIE Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS: (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IEeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIeKyJia, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIASA
cHuIa, nedopmanus (ympyras, TIacTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YaCTHI] BEIECTBa,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HWHEPIHA,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamu, arMochepHoe JaBJICeHHE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHUYECKOW SHEPruH) IO OIMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3UICCKOE SBIICHUE;
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B MPHUPOJIC:
MpUMEPHI JIBMOKEHUSI C PA3IMUHBIMU CKOPOCTSIMHU B KHUBOM M HEXKHUBOM
NpUPOJE, JCHCTBHE CWIBI TPEHUS B MPUPOJAE M TEXHHUKE, BIUSIHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJI0BeKa, IPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B YUCOHYIO,
BBIJICIISTH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKK) (PU3HUSCKUX SIBJICHHUIA,
OTHMCBHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIOJIB3YS
dbusnueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIIHSIS CKOPOCTb, CHUJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC



Tena, CWJia TpeHWs, JAaBieHue (TBEPAOro Tena, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TMOJE3HOI0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKass W TOTEHLHUaJbHAs HHEPrus), MpU OMHUCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICI  HMCHOJB3YEMbIX  BEJIMYHMH, HX
0003HaueHUsT W eAUHMIBl (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXKEHUsI CUJl (BJOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0s0ka),
«30JI0TO€ TPaBWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

O00BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1—2
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yYEHHBIX CBOMCTBA (U3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYEcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOIAUTH PACUYETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIe, HEOOXOANMBIC JIJISl PEIICHUs 3a7a4, OlEHWBATh PEATUCTUYHOCTD
MOJIY4eHHON (DM3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
($u3nYEeCKUX METO/I0B, B OTIMCAHUU UCCIIEJOBAHMSI BBIICIATH POBEPIEMOE
OpEearoNokeHue  (TUIoTe3y),  paszaudyaTb WU HWHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI€ OIbITA, JENaTh
BBIBOJIBI TI0 €T0 pe3yJjbTaTaMm;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHUI0 (U3MUECKUX SBJICHUN WU
buznuecknx CBOWCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPEAIONOXKEHUS, COOUPATh YCTAHOBKY U3 NMPEIJI0KEHHOIO 000pYy10BaHNUs,
3aMHChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BpPEMEHH, MAacchl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOIOBBIX U
uu@poBbIX MPUOOPOB, 3aMKCHIBATh IOKa3aHUs MNPUOOPOB C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHUS TeJla, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKU MOBEPXHOCTEN Te
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOMIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaThb B
IJIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYUH B BHUJIC
PEAJIOKEHHBIX TabJMIl U TpaduKOB, JeaTh BHIBOABI MO pe3yJbTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Teja, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3AyXa, BBITAJKMUBAIOIIAsl  CWIa, JICUCTBYIOIIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeI0, KOAD(OUIMEHT TMOJIe3HOro JeHCTBUS
IPOCTBIX MEXaHU3MOB), CJIEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUN W3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYMHBI;

coOJI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3blBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHUUECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIYar, MOJBUKHBIN U HETTOJABUKHBIN OJI0K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUNBI  JCHCTBUS U3YYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKUN IIpeEcCC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaX (PpU3MUYECKUX SBJICHUN M HEOOXOMUMBIE (DU3UYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXpPAHEHHUsI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH cpeie;



OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAHUM M MNyTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMALIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aIaHU HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BrageTs npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (HU3UUECKOTO COACpPKAHUS, B TOM
yyciie MyOJIMYHO JleJaTh KpaTKUe COOOUIEHUs O pe3ysibTaTax MPOEKTOB
WIM Yy4yeOHBIX MCCIEJOBaHUM, MpPU OSTOM TPAMOTHO HCIOJIb30BATh
U3YUYCHHBIH TOHATHUMHBIA ammapar Kypca (U3uMKH, CONpPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJIEAOBAHMIA paclpenesnsiTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEUTh 32 BBINOJIHEHHEM IUIaHA JEMCTBUM, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTPAUBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xonIy oOyuenus B 8 Kiacce rpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HBIE Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUM 3apsill, AIEKTPUUECKOE I0JIe, IIPOBOIHUKH
Y JTABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TTOJIE;
paznuyath SABICHUS (TEIUIOBOE PAaCIIMpPEHHE W CKaTHhe, TeIvlomnepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUYMBAHUE, KANMJUISIPHBIC SIBICHUSA, UCIIAPEHHUE,
KOHJICHCAIMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepe1ada (TeTI0NpPOBOJHOCTD, KOHBEKIHS, U3IIy4YeHue),
AJIEKTpU3alus TeJl, B3aUMOJIECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJCHWCTBUE MAarHUTOB, JICVCTBHE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
[0 ONHUCAaHMK MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;



pacrio3HaBaTh MPOSIBIICHHE U3YUYCHHBIX  (PU3WYECKUX  SIBICHUU B
OKpYXKaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SIBIICHUS B TPHUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Apedd MOII0COB, POJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICNISTH CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

OMHUCHIBATh U3YYECHHBIC CBOMCTBA TN M (PU3UYECKUE SBJICHUS, UCIIOJIb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUUECTBO
TEIUIOTHI, yJeJbHAasi TEIJIOEMKOCTh BEIIECTBA, YyJAEIbHAs TEIoTa
IJIaBJICHUSA, YJeldbHas TeIyIoTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJIE3HOTO JEWUCTBHUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJICKTPUUYECKUU 3apsij,
CUJla TOKa, DJICKTPUUECKOE HAIpSKEHUE, COMPOTUBIICHUE IMPOBOJIHUKA,
yIeTbHOE  COMpPOTHBJIEHHE  BeHIeCTBAa, pabora W MOIIHOCTb
ANEKTPUUECKOrO0  TOKAa), TMpPH OMNHCAHUU MPaBWIBHO  TPaKTOBATh
(bu3MUeCKUil CMBICIT MCTOJIB3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHMIIBI
(¢u3MUecKnX BEJIWYWH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIUE JAHHYIO
¢u3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEeOpuun
CTPOCHHMS BEILIECTBA, MPUHLHUI CYNEPIO3ULNU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Uisl ydacTKa UEeIH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHUs JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOKMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHMA,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3ajJadyd B 2—3 JIEMCTBUA, HWCIIOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (U3WYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBHUS 3aJla4yd 3aIliChIBaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK



JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble i €€ peuieHusl, MPOBOAUTH pacdy€Tbl M CPABHUBATH
MOJIYYeHHOE 3HaUYE€HHUE (PU3NYECKOIN BETUUYHMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpH MOMOUIA
(u3MUEeCKUX METO/OB, HCIOJb3Yys ONHUCAHME MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh NPAaBUJIBHOCTH IOPSAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBJICHUH WIH
(¢u3nUecKrX CBOMCTB Tel (KanUUISIpHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCThHIBAHUS U
HarpeBaHUs TPU H3JIYYEHUHM OT I[BETa U3Jydarouiel (Imorjoiaromniei)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOABI OT TEMIEPATypbl KUAKOCTU U
WIOWAan €€ TIOBEPXHOCTH, OJJIEKTpU3AUUs TEJI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJCUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJS HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOICTBa dJEKTPOJBHUraTeisi IOCTOSIHHOTO TOKa): (QOpMyIHpOBaThH
IpOBEpsiEMbIE MPEANOI0KEHNSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, ONMCHIBATH XOJI OMBbITA U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJIHATh  MpSAMBIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMN
BJIQXXHOCTU BO3/1yXa, CHJIbl TOKa, HANPSKEHUS C MCIOJIb30BAHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (U3MUECKUX BEIWYUH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpPYroil ¢ UCHOJBb30BAHUEM  NPSAMBIX HM3MEpPEHU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIOMAAU MONEPEYHOTO
CEYECHUS U YAEIBHOIO COIIPOTUBIICHUS BELIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
UIYLIEr0 4Yepe3 NPOBOJHMK, OT HAIpPsHKEHHWs Ha  INPOBOJHUKE,
UCCIIEOBAaHNE IIOCJIENOBATEIBHOIO W IMAPAJUICIBHOTO  COCAVMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATD U3MEPEHMs], CIeIys NpPeJIOKEHHOMY IUIaHy, (QUKCHUPOBAThH
pe3ynabTaThl MOJYYEeHHOW 3aBUCMMOCTH B BHJE Tabmuil U TpaduKoB,
JieaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BaHU;

OPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3MUeCKHX BeNUYUH (yAeTabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBICHUE IPOBOJHHKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHMs, COOMpATh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl NMPEIIOKEHHOM MHCTPYKLUHU, U
BBIYUCIIATh 3HAUEHHUE BEJINYNHBI,



coOJ01aTh MpaBUiIa TEXHUKU 0€300aCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHINIMBI  JACHCTBUS H3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJILTMETP, CUETUMK ODIIEKTPUUYECKOW DHEPIHH, SIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArPEBATENbHBIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
NPeOXPaHUTENH, FIEKTPOMATHUT, JIEKTPOIBUTATENh TOCTOSTHHOT'O TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (U3WYECKUX SIBJICHHUA M HEOOXOIMMBIC
¢usndeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPHUTEIbHBIC
npuOOpel TO CXeMaM H CXEMaTHYHBIM pPHCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETp, JIBUTATEIh BHYTPEHHETO
CTOpaHUs, DJCKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI JJIEKTPUUYCCKHUX
eTei ¢ ToCIeI0BaTeIbHBIM M TIapajlIeIbHbIM COSMHEHUEM DJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS HIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOJIUTHL  TpUMEpbl  (HAXOauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM JJIs1 obecriedeHus: 0€30MacHOCTH MIPU OOpaIlleHUH ¢ NIPUOOpaMHu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACpKAHHUS B
NuTepHere, Ha OCHOBE HWMEIOIIMUXCA 3HAHUM H MYyTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HWHGOpMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMNBOM MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIC IMHCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIICHHUS,
0000mas wHpOpMAKMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YIbTaThI
HNPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO
UCTIONIb30BaTh W3YYCHHBIM TMOHATHWHBIA ammapaT Kypca (OHU3UKH,
COIIPOBOX/IAaTh BBICTYIUICHHUE MTPE3CHTALINEH;

MpPU  BBHIMIOJTHEHUH YYEOHBIX TMPOCKTOB M WCCICHOBAHUN (HHU3UIECKUX
MPOIIECCOB PACTIPEACIATh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MMOCTABJICHHBIMU 33/1a4aMU, CJICIUTh 32 BBHIIOJTHCHUEM TUIaHA JECHCTBUN U



KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEIIbHOCTD TPYIIIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aNMOJICHCTBUE,
MPOSBIISAS] TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K xoHiy o0yuenust B 9 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHsS, OTHOCUTEIHHOCTh MEXaHMYECKOIO JBIXKEHUS, Achopmaius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
HEHTpP TSKECTU TBEPJIOTO Telia, paBHOBECUE, MEXaHUUYECKUE KoJieOaHUus U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, DSJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCT,
CIIEKTPBI UCITYCKaHUs U TMOTJIONIEeHUs, ajibda-, OeTa- U raMMa-u3IydeHus,
W30TOIBI, sIACPHAS DHEPTETHKA;

paznuuarh SBJICHUS (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, DPABHOYCKOPEHHOE MPSMOJUHEHHOE JBHXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTellbHOEe JIBIKEHUE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE W NPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHne 0eoro cBeTa B
CIIEKTP U CJOXEHHME CHEKTpPaJbHbIX IIBETOB, JUCIEPCUSA  CBETAa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIYy4YE€HUS1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWIKBKI U OTJIUBBI, IBH>KeHUE MIaHeT COJIHEUYHON CHCTEMBbI, PEaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 5XO0, IBE€Ta Tel,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO W3JIYy4YeHUH, €CTeCTBCHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE JIYYH, PAJTUOAKTUBHOE HW3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE PAJMOAKTUBHBIX M3JTy4eHUN Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUIM;



OMUCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3Ys
dbu3nYeckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBU)KEHHMH, YCKOpPEHHE, NEepeMelleHHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC Teja, HUMIIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTEHIMAJbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI YHEPTHS CHKATON
OPY>KUHBI, KUHETHYECKAas »JHEpPrusi, IMoJiHas MEXaHW4yecKass JHEeprusl,
NEepUOoJl U YacToTa KojaeOaHuM, JyIMHA BOJHBI, TPOMKOCThH 3ByKa W BBICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEIOMIICHUSI CPEJbl), IPU ONMUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUA CMBICT HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMYMHY C JPYTUMU BEIMYHMHAMU,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHECHHUS DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHWSI,
OPUHITUIT CYNEPIIO3UIMKA CHWJI, TPHUHIIMI OTHOCUTEIbHOCTH [ amumes,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS HMITYJIbCA, 3aKOHbI OTPaKEHUS U
IPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MUYECKHE MPOIECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWE U3 2-3
JOTUYECKUX IIAroB C OMOpOoi Ha 2—3 M3yUYEHHBIX CBOMCTBA (hM3HMUECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmUparoniMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/1aud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBIISATH HEAOCTAIOIINE WU M30BITOYHBIC TAaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETH U
OIICHWBATh PEATMCTUYHOCTh TOJYYCHHOTO 3HAYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKX METO/OB, HWCIONB3Ys OMHMCAHWE WCCICIOBAHUSA, BBIIACISAThH
MpoBEPSIEMOE  MPEINOJIOKEHNUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MPOBEJCHUS  HUCCIEIOBAaHUS, JeJaTh BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PHU3UYECKUX SIBICHUNH WU
(u3HUecKnX CBOWCTB Tell (M3yyeHUE BTOpOro 3akoHa HploTOHA, 3aKkoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWW NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEHMHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTpP, U3YUEHUE CBOWCTB HM300paKe€HUs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeaMmeTa B coOMparoen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEJIbHO ~ cOOMpaTh YCTAaHOBKY H3  HM30BITOYHOro Habopa
o0OpyIOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yiabTaThl,
(GopMynUpPOBaTH BHIBOIHI,

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYMHbI ((POKYCHOE paccTosHuE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOpPOCTH, IEpHojia
Kosie0aHWii MaTeMaTUYeCKOro MasTHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HMCCJIEJOBAHHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
bU3UYeCKUX BEIMYUH B BHUAC TaOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

POBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHsI, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWi MaTeMaTUYeCcKOro U MPYKWHHOTO MAasTHUKOB,
ONTHUYECKAas CWIa COOMpAIONMIeH JWH3BL, PAJANOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUACISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHN;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TIPU3HAKKA W3YYEHHBIX (DHU3UYECKUX MOJEICH:
MaTepualbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEiIb AaTOMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKHM, Mepuckomn, (Qoroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHM UM  HEOOXOAuUMBIE (pU3MUYECKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB
NpU pelIeHUN Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHUYECKHUE CXEMBI st
NOCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUH B IOBCEIHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpHU O0pallleHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpene;

OCYILECTBIATh TOUCK HH(pOpMalMK (U3NYECKOTO COAEpN aHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYs MOUCKOBBIN 3allpoc, HAXOIUTh
IYTU OINpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpManuyU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh MIPU BBINOJHEHUH YUEOHBIX 33JJaHUN HAyUHO--IIOMYJISIPHYIO
auTepatypy  (puU3MUecKoro Ccoaep)KaHus, CIIPaBOYHBIE  MaTepHabl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJINYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHON MU UCCIIEI0BATEIBCKOMN
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
HNOHATUMHBIA ammapar HU3y4aemoro paszesna (U3HKH U COIMpPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAME C Y4YETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
I Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
/ padoThI padoTsbI
n
Paszpen 1.@u3uka 1 e€ poJib B NO3HAHUM OKPY/KAIOLIEro Mupa
L dusmka - HayKa O IPHUPOJIE 2 bubmorera [JOK
1 Y pupoa https://m.edso0.ru/7f416194
1. bu6moreka [IOK
O} 2 1
2 HISHHCCIHE BEMHIHAL https://m.edso0.ru/7f416194
1. EcrecTBeHHOHAY4HBIN METO/T 5 bubnuoreka [IOK
3 TTO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2.IlepBoHayasibHble CBEJJEHUS 0 CTPOEHUU BelllecTBA
Ctpoenue BemecTa 1 bubmorexa [TOK
P B https://m.edso0.ru/7f416194
2. JIBr>KeHrEe ¥ B3aUMO/ICCTBHE YaCTHI] 5 1 bubmuoreka [JOK
2 BEIECTBA https://m.edsoo.ru/7f416194
2. bubmuoreka [JOK
Ar 2 1
3 PETATHBIC COCTORHIA BEMEcta https://m.edsoo.ru/7f416194
Wroro no pazgeny 5

Paznen 3./IBu:keHne u B3auMoaeiicTBre TeJl



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

3. MexaHuuecKoe ABUKEHUE 3 bubmaorexa [IOK
1 a https://m.edsoo.ru/7f416194
3 WHepmus, Macca, TJI0OTHOCTh 4 bubnmorexa LHOK
2 PIHA, ’ https://m.edso0.ru/7f416194
3. bubmuoreka [JOK
Cuna. B 14
3 1Ia. BB Ci https://m.edso0o.ru/7f416194
Hroro no pazgeny 21

Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB

Hasnenue. [lepenaya naBieHust

4 TBEPBIMU TEJIAMH, KUIKOCTIMH H 3 bubmorera [JOK
1 PA  HHA https://m.edsoo.ru/7f416194
rasamu
4 JlaBaeHuE KUIKOCTH 5 bubmorera [JOK
2 A https://m.edsoo.ru/7f416194
4, bubnuorexa [JOK
A 6
3 TMOC(hepHOE AaBIICHHE https://m.edsoo.ru/7f416194
4, JeiicTBue JKUAKOCTH U T'a3a Ha 5 bubnuorexa [JOK
4 MOrpYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pazgea 5.Pabora u MOIIHOCTH. JHeEpPIUs
5. bubmuoreka [JOK
Pa6 3
1 aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
> [TpocThie MEXaHU3MBI 5 bubmorexa HOK
2 P https://m.edsoo.ru/7f416194
5.
3 MexaHnyeckasi JHepTHst 4 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194



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

Hroro no pazneny

12

PesepBHOe Bpems

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME

68

13




8 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | MporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1.TensioBble siBjIeHUs
bu6moreka [IOK
11 C i 7 1
TPOCHHC I CBOHCTBA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6moteka [IOK
1.2 T 21 1 4
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2.2y1eKkTpuYecKue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3aAPSIbI.
2.1 3apsoKeHHBIC TeJla U UX 7 0 bubmorexa [OK
' P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 2 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 C) 4
HCRTPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
Pe3epBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HYACOB I1O 68 4 13

I[TPOTPAMME



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

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | mporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznen 1.Mexanuueckue siBJeHUS
11 MexaHn4deckoe ABUKEHUE U 10 1 1 bu6mmoreka [IOK
' CTIOCOOBI €ro ONMMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1. 1 1
3 3aKOHEI cOXpaHeHHs 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexanndyeckue KoJie0OaHHUSA U BOJTHBI
2.1 Mexannueckue KojieOaHus 7 1 2 Bubmrorexa ITOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 0
CXAHITHECKHIE BOTIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3.2/IeKTPOMarHuTHoOE 1MoJie H 3JIEKTPOMATHUTHbIE BOJTHBI

31 DIEeKTPOMarHuTHOE MOJIE U 6 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3n

e 4.CBeToOBbIC IBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [IOK

41
3aKOHBI PACTIPOCTPAHCHHA CBETA 6 https:/m.edso0.ru/7f41ada6
bu6mmoreka [{OK
4.2 JI 0 6
HH3BL H OTITHHECCKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znena 5. KBanToBble iBJIeHUS
51 Hcnyckanue u MOTJIONIEHHE CBETa 4 bu6moreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE aTOMHOTO Siipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 s 7
/ICPHBIC peakiuin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17

Pa3znen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb

[ToBTOpEeHUE M 0000IICHNE

bubmuoreka [JOK
6.1 conepxanus Kypea pusuici 3a 7-9 d https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

