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COJIEP)KAHUE:

1. TIOACHUTEJIbHAA 3AITMCKA 3 cTp.
2. COHAEPXAHHME OBYYEHUA 4 ctp.
3. IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA

I[TPOI'PAMMBI 15 crp.
4. TEMATHUYECKOE INTAHUPOBAHUE 27 cTp.
5. ITOYPOYHOE IUNIAHNPOBAHUE 35 c1p.

6. [IEPEUEHb (KOJU®UKATOP) PACIIPEJEJIEHHBIX IIO
KJIACCAM [TPOBEPSEMBIX TPEBOBAHUINK PE3VJIbTATAM
OCBOEHUS  OCHOBHOM  OBPA3OBATEJIbHOM  IIPOTPAMMGBI
OCHOBHOI'O OBILET'O OBPABOBAHUS U DJIEMEHTOB COJEPXKAHUS
1O ®U3UKE 50 cTp.

7. [TEPEYEHD (KOJIMDOUKATOP) [TPOBEPSIEMBIX
TPEBOBAHUNK PE3VJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOMN [TPOTPAMMBI OCHOBHOTO OBILETO
OBPABOBAHUS U DJIEMEHTOB COJIEPXKAHMS I10 ®U3UKE 68 c1p.

[Iposepsembie Ha OI'D mo Qusuke TpeOOBaHUSA K pe3ysibTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 68 cTp.

[lepeuennb aeMeHTOB cojiepkanusi, mpoBepsieMbix Ha OI'D o gusuke70 cp.

8. YUEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIb-
HOT'O TITPOLIECCA 79 ctp.



1. MMOACHHUTEJIBHASA 3AITUCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yuyeOHoro npeamera «Du3nka» U OPUEHTUPOBAHA Ha
peanu3aiuio B IEHTpE 00pa30oBaHMs €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOMU
HampaBieHHocTeld «Touka pocrta», co3manHoro Ha 6aze MKOY COII Ne 5
r. Maiickoro ¢ 1enpl0 pa3BUTUS Yy OOy4aloUuXcsi €eCTECTBEHHOHAy4YHOM,
MaTeMaTU4YeCKO, THPOPMALIMOHHON I'PaMOTHOCTH, (POPMUPOBAHUSI KPUTUUYECKOTO
U KPEaTUBHOT'O MBIIIICHHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJOTUYECKON HaIpaBJICHHOCTH, a TakKXe JJs MPaKTUYEeCKOW OTpabOTKH
yueOHOro MaTepuasna rno yueonomy npeamery «dusuka».

Copnepxanue mporpaMmbl 1o (U3MKEe HaAMpaBiIeHO Ha (GOpMUpPOBaAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCSd W OpPraHU3alHUI0 H3YyYEHHs
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCA
BO3MOXXHOCTU yd4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OOy4deHHs, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

®usrka ABIAETCI CUCTEMOOOPA3yIOUIUM I  €CTECTBEHHOHAyYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIIGHUM, H3ydyaeMbIX XHUMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HIECKON
reorpague, BHOCUT BKJIAJ, B €CTECTBEHHOHAyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOr0 OOpa30BaHHSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuyenne ¢usnkun Ha 0a30BOM ypOBHE TMPEAINOJIAracT OBJIAJCHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSAMHM, XaPaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

HAy4YHO OOBSICHATH SIBIICHHUS,

OLICHMBATh U IOHUMATh OCOOCHHOCTH Hay4HOI'0 HCCIIEOBaHUS;

UHTEPIPETUPOBATh JaHHBIE U UCIOJIB30BAaTh HAYYHBIE JOKA3aTEIbCTBA IS
MIOJIY4E€HHMSI BBIBOJIOB.

Lemn w3ydenws (HU3MKKM HAa YPOBHE OCHOBHOTO OOIEro oOpa30BaHHS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit @Denepanuu, peamu3yONux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM
Komnerun Munucrtepctra npocsenieHust Poccuiickoit denepanuu (MpOTOKOI OT 3
nexadbps 2019 r. Ne [TK4BH).



Ieaun nzyyenus pusuku:

NpUOOpPETeHHE WHTEpeca W CTPEMJICHUSI OOydJaromuxcsi K HayIHOMY
W3YUYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE TMPEJACTABICHUN O HAyYHOM METOJIC MO3HAHUA U (HOPMHUPOBAHUE
HCCJICI0BATEIBLCKOTO OTHOMIEHUS K OKPY)KAIOITUM SIBJICHUSM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHHS KaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOCHUS MaTepUH B PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TIPEACTABICHUA O POJNM (PU3MKH IS Pa3BUTHSA JPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXKHBIX  cdepax  Oymyien
npo(eCCHOHATBHOW JCATEIBHOCTH, CBSI3aHHOW ¢ (DU3UKOH, IOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

JlocTkeHne 3TUX Ieei mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

NpHOOpPETeHHEe 3HAaHUH O  JUCKPETHOM  CTPOCHHHM  BEIIECTBA, O
MEXaHHYECKHUX, TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NPHOOPETCHHE YMEHUN ONKMCHIBATH U OOBSICHATH (PU3HYCCKHE SIBICHHUS C
UCIIOJIb30BAHMEM TIOJyYCHHBIX 3HAHUH;

OCBOCHHME METOJOB pCHICHUS MPOCTCHINMX pacuéTHBIX 3aJad ¢
UCIIOJIb30BaHUEM  (U3MYECKUX  MojeNied,  TBOPUYECKHMX U MPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HaOIIOAaTh MPUPOJHBIC SBICHUS U BBIMOIHITH OIBITHI,
nabopaTopHbie pabOThl U AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C HCIOJIb30BAHUEM
U3MEpUTETBHBIX TPUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ WHpoOpMaIeld (U3UIECKOT0 COACPKAHUA,
BKJIOYass HMHQPOPMALUI0 O COBPEMEHHBIX JOCTHXKEHUSX (GU3HKU, aHaIu3 W
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu MpoeCcCUOHATBEHON NEATeIbHOCTH, CBI3aHHBIMU C
(Gu3UKOM, W COBPEMEHHBIMHU TEXHOJIOTHUSIMU, OCHOBAHHBIMHU Ha TOCTHXKEHHSIX
buznueckon HayKu.

Ha u3ydenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
Kkacce — 68 JacoB (2 waca B Heneno), B 9 kimacce —102 gaca (3 waca B Heneno).

2. COAEP)XAHUE OBYYEHUA

7 KIIACC

Pazngen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.
®usuka — Hayka o mpupone. SBneHus npuponasl. Ousznueckue SBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.
Ousnueckue BenuuuHbl. M3mepenue ¢uszmueckux BennunH. Dusmyeckue
npuOopsl. [lorpemHocTs u3mMepenuii. MexiyHapo/iHasi CUCTEMA €JIUHHII.
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Kak ¢wusuka u papyrue ecTeCTBEHHbIE HAayKH H3y4aloT MPUPOIY.
EctecTBeHHOHAy4HBI METOJl TO3HAHUSA: HAONIOJEHUE, IMOCTAaHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBMKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0OBSICHEHNE
HaOmroaemoro sisfieHust. Onucanue PU3NUEeCKuX sIBICHUN ¢ TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

®dusnyeckrue MpUOOpPHl W Tpoleaypa NPSIMBIX M3MEPEHUM aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuie padomut u onvimot.

OrnpenienieHue 1EHbI JeICHUS KAl U3MEPUTEIILHOTO prbdopa.

N3mepenue paccTosHuUM.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TENA.

OnpeneneHue pasMepoB MajlbiX Tell.

N3mepenue Ttemmepatypsl MpU IOMOIIM KUAKOCTHOTO TEpMOMETpa U
JaTYMKa TeMIEpaTyphl.

[IpoBenenue wuccienoBaHus IO MPOBEPKE THUIMOTE3bI: JaTbHOCTh IMOJETA
[IapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIbIIe BHICOTA MyCKa.

Paspnen 2. IlepBoHavaibHbIe CBeIeHHSI 0 CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJICKYJIB, HX pa3Mepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBA.

JIBrkeHne uacTull BeniecTBa. CBS3b CKOPOCTH JBHMXKEHHMS YAacCTHIl C
temmneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaumopeiicTBue dvactuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTENW U TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOMCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

Hab6monenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

Hab6mronenue SABJICHU, OOBSACHAIOIINXCS NPUTSKEHUEM WIn
OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamophuie pabomot u onvimot.

Ornenka muaMeTpa aToMa METOAOM PSIIOB (C UCTIONB30BaHUEM (poTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHMe M B3auUMOAelicTBHE TeJl.

MexaHnnueckoe JBHKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH>KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUHU. Pacd€Tr mytu u
BPEMEHHU JIBUKECHUSL.

SIBnenue wHEpuMM. 3aKOH WHEpIMU. B3amMonaencTBHE Tel Kak NpUYHMHA
M3MEHEHHSI CKOPOCTH [IBMDKEHHs Tel. Macca Kak Mepa HHEpPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IUHHIIE

00BEMa BellecTBa.
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Cuna kKak XapakTepUCTUKa B3auMoJAeucTBUA Ten. Cuna ynpyrocTu M 3aKOH
I'yka. 3MepeHue cuibl ¢ MOMONIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U CHJIA
TshkecTH. Criia TSKECTH Ha Apyrux riaHerax. Bec rema. HeBecomocTs. Cnoxenue
CWJI, HAPABJIIEHHBIX IO OAHOM mpsmoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHune CKOIbKEHUSI U TPEHUE MTOKOsl. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaGmoneHrne MmexaHUu4ecKoro IBUKEHUS Tea.

N3Mmepenne cKopocTy IPSIMOJIMHENHOTO ABUKECHUS.

HaGmronenue siBIeHUsT HHEPLIUH.

HaGmonenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJL.

CpaBHeHUE Macc MO B3aUMOJEHCTBUIO TEIL.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie padomut u onvimot.

OrnpenenieHne CKOPOCTH PABHOMEPHOTO JIBIKCHHS (IIapuKa B KHJIKOCTH,
MOJIENN DJIEKTPUYECKOT0 aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeiaHEe CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuKa [0
HAKJIOHHOM IJIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsokeHus (aedopmarivin)
NPY>XKUHBI OT TPUI0KEHHOW CHUJIBI.

OnbIThl, TEMOHCTPHUPYIOIIHE 3aBUCUMOCTb CHUJIbI TPEHHSI CKOJIBKEHHUSI OT
Beca TeJla U XapakTepa CONPUKACAIOIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

HNasnenue. CriocoObl yMEHbBIIICHUS U YBENTMUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHsS Tra3za OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMHU, KUAKOCTAMU M razamu. 3akoH llackana. ITneBmaTmueckue
MaIIHbL. 3aBUCUMOCTb JABJICHHS >KUIKOCTH OT TIyOWHBL. ['HIpoctatnyeckuit
napanokc. Coobimaromuecs cocynbl. [ uapaBinueckiue MeXaHu3MBbl.

AtMmocdepa 3emnn u atMmochepHoe AamieHue. [IpuunHBI cyliecTBOBaHUS
BO3AymHON o0omoukn 3emiu. OmnbiT Toppuuernnu. M3mepenune aTtmochepHOro
JaBieHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t M3MEepeHus: aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE XKUIKOCTH M ra3a Ha NMOTPYKEHHOE B HUX Teo0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[Iepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmaronuecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO TABICHHSL.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM YKUJIKOCTH.
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YcnoBue maBaHus TEN: IUIABAHUE WJIW MOTPYKEHUE TEJ B 3aBUCHMOCTH OT
COOTHOUIEHUS IUNIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamophule padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH Beca Tesla B BOAE OT 00BbEMA MOrpyKEHHOU B
KUJKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIONIEH  CUJIbI, JCHCTBYIOIIEH Ha  TEo,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIBI, JEUCTBYIOIICH HA TEJIO B
KUJKOCTH, OT MACChI TeJA.

OnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAIKMBAKOUIEH  CHIIBI,
JEUCTBYIONIEH HA TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTb YacTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONIPEACICHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. JDHEprusi.

Mexanudeckasi padota. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiIa paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBwino» Mexanuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannyeckass dHeprus. KuHeTuyeckas U IOTEHIMAJIbHAs DJHEPIHUS.
[IpeBpaleHne 0JHOTO BHUJIa MEXaHUYECKOW IHEPTUH B APYroil. 3aKOH COXpaHEHUs
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH Tella 10
TOPU30HTAIIBHOW MOBEPXHOCTH.

HccnenoBanne ycinoBU paBHOBECHS phlyara.

N3amepenne KIIJI HakKITOHHOM MIIIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON DHEPIHUU.

8 KUIACC

Pa3nen 6. TeruioBblie IBJICHUS.

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKyJl. ONbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, MKUAKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue n amopdusie tena. OObsICHEHHE CBOWCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IMOJIOXKECHUM MOJIEKYISIPHO-KUHETUYECKON TEOPHH.
CmaunBaHue U KaNWUISIPHBIE ABJIEHUS. TennoBoe paCIInpEHUE U CKATHE.

Temneparypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHKEHUSA
yactull. Buytpennsisi sHeprusi. CrnocoObl U3MEHEHHUS BHYTPEHHEH HHEPTHU:
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TEIUIonepe1ada 151 COBEpILICHUE paboTHL. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyYEHHE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelllecTBa. TermiooOMeH u
TEIJIOBOE paBHOBeECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBneHue wu
OTBEpJCBAaHUE KPUCTANIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konueHcamus. Mcmapenue. Kunenue. YaenpHas Termiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpaTyphl KUIIEHUS OT aTMOCc(epHOro
JABJICHUSL.

BnaxuocTs Bo3nyxa.

DHeprus TOIuBa. Y AelbHas TEIUIOTa CTOpPaHUS.

[Mpuniunel pabotsl TeruioBbix aBurateneit KIIJ TemioBoro asuraress.
TennoBble IBUTATENN U 3ALIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmonenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWJIISIPHBIX SBICHUH.

HaGmronenne TemioBoro pacimmpeHus Tedl.

N3menenue naBieHus] raza NMpU H3MEHEHHMHM 00BEMa W HarpeBaHWM WU
OXJIAXKICHUU.

[IpaBuiia u3mMepeHus TeMnepaTypsl.

Bunsl Tenmonepenaun.

OxmakieHne npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMHU CUIIAMH.

CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaOmnronenue kuneuus.

HaGmronenne mocTosHCTBA TEMIIEpaTyphI NMPH TUTABJICHUH.

Moenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.

OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.

OneiTel IO HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEIL.

Omnpenenenue gaBiIeHUS BO3AyXa B OaNIOHE IITPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTb JIaBICHHUS BO3AyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

[TpoBepka rumoTe3bl JIMHCHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIEepaTyphl.

HaGmronenne w3MeHeHWs BHYTPEHHEH OHEpPruM Telda B pe3yibTaTe
TEIJIoNepe1aun U pabOThl BHEIIHUX CHIL.

UccnenoBanue siBiIeHUsT TEIIOOOMEHA TMpPU CMEIIMBAHUU XOJOJHOW U
ropst4eil BOJBI.

OrnpeneneHue KOJIMYeCcTBa TEIUIOThI, MOJIYYEHHOTO BOJOM MPpU TEeII000MeEHE

C HarpCTbiM MCTAJUNIMYCCKHUM HUJIMHIAPOM.
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Onpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.

UccnenoBanue mporecca UCapeHusl.

OrnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHON TEIIOTHI IUIABIEHUS JIbAA.

Paznen 7. JinekTpuyeckne ¥ MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa plEKTpUUECKHX 3apsloB. BzaumogeinicTBue
3apsbkeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMOCTH CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

Onekrpuueckoe mnone. Hanpspk€HHOCTE anekTpudeckoro moss. [IpuHomn
CYNEPHO3UIMU dIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIEMEHTAPHBINA JIEKTPUUECKUAMN 3apsi/l.
Crpoenne aroma. [IpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCJOBHUS CYIIECTBOBAaHUS BJIEKTPUYECKOTO TOKa.
HNcTouHMKH TOCTOAHHOTO TOKa. JIeMCTBUSI SJIEKTPUYECKOTO TOKa (TEIIoBoOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYCCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas 1nenb. Cuna Toka.  DJIEKTPUUYECKOE  HaMpsiHKEHUE.
ConpoTtuBieHUe TPOBOJHUKA. Y IEJIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
nasi ydactka uenu. llocnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
MIPOBOJHUKOB.

PaGota u MoIIHOCTH dJeKTpudYecKkoro Toka. 3akoH Jxoymns—Jlenia.
DNeKTpUuYecKue enu U MOTPEeOUTENH IIeKTpUIeckoil sHepruu B 0bTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThbl.  B3auMomelcTBHE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €ro 3HAYECHUE [JIs KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe ToJie  DJIEKTpUUecKoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. /[€MCTBUE MAaTHUTHOIO TIOJISI HA IIPOBOJIHUK C TOKOM.
DONEeKTpOoJABUraTelb MOCTOSHHOTO ToOKa. lcmonab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue 3aeKTpoMarauTHoW uHAyKIuuU. [IpaBumno Jlenua.

DneKTporeHepaTop. Crioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3alus Te.

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

3aKOH COXpaHEHHUS DIEKTPUUECKUX 3apsiI0B.
[IpOBOJTHUKH U AUATIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKHM NOCTOSTHHOTO TOKA.

JIelcTBUA 3IIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKHJIKOCTH.

["a30BbIi1 pa3psn.



N3Mepenune cuiibl TOka aMIepMeTpPOM.

N3Mepenne 31eKTpUYeCcKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocTaTr 1 MarasuH conpoTUBICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3CICHHUS MTOII0COB MarHuTa.

MoienupoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oJje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TTOJISL HA MIPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHTYKIUU.

Omnbrter @apanes.

3aBUCUMOCTh HANpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHMUS.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimot.

OnbITel MO  HAONIOAEHUIO DJICKTPU3AIMU TEJl HMHAYKIMEH | TIpH
CONPUKOCHOBEHUH.

UccnenoBanne JEUCTBUS AJIEKTPUYECKOTO TMOJISI HAa TPOBOAHUKU U
TADTICKTPUKHU.

COopka 1 npoBepka pabOThI AJIEKTPUUECKOM IIETH MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4YE€pe3 pEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, INIO[A1 MONEPEYHOr0 CEUEHHUS U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAINPSKCHUHW TMPH  IIOCIECIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia [ CHJIbl TOKa NpPHU MAPAJUIEIBHOM COEIMHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 pe3UcTop.

Onpenenenne MOUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CWJIbI TOKAa, HIYLIErO0 Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.

N3ydeHrie MarHUTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUU U
pa3aeIeHNH.

HccnenoBanne AEUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKa U HAIIPABJICHUS TOKA B KATYLIKE.

N3yueHne 1eicTBUs MArHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzyuenue paboThl 3JIEKTPOIBUTATEIS.
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N3mepenue KII 3mekTpoABUraTeIbHOM YCTAHOBKH.
OneITEl 10 WCCIENOBAHUIO  SIBJICHHUSI DJIEKTPOMATHUTHOW HWHIAYKLHM:
HCCIIEIOBAHUE U3MEHEHUH 3HAUCHUs U HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepruanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBr>keHrne. HepaBHOMepHOE NpsiMONIMHETHOE ABMKeHUE. CpeaHsas 1 MIHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHoe aBmxeHue. (CBoOomHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOe nBHXKEHUE IO OKpY>KHOCTH. [lepuon m yacroTa oOpaleHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBeiit 3akoH HproroHa. Bropon 3akoH Hserotona. Tpernii 3akoH
HeroTona. [IpuHiun cynepno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMSs: CUJla TPEHMSI CKOJIbKEHUS,
CUJia TPEHHUS TIOKOSI, APYTHE BUbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
nageHus. JBmxkenue mnaner Bokpyr Connua. IlepBas kocmuueckas CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHoBecue maTepuanbHOM TOukHu. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEITUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec tena. I3MeHeHnue nMnyiabca. MMiynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass pabora M MOIIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIManbHas SHEPTUs Teia, MOJIHIATOrO Haj
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIMaIbHAS SHEPTUS CKATOW NPYKUHBL. KnHeTHYeckas
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHECHUS MEXaHUYECKOMU
DHEPIUMU.

Jemoncmpauuu.

HabGmronenre MexXxaHMYECKOTO JBIIKEHHUS Tella OTHOCHUTENHHO Pa3HBIX Tl
OTCYETA.

CpaBHeHuEe nyTed W TPACKTOPHUM JBWKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOIMHEUHOTO JIBUKEHHS.

HccnenoBanre npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHus Tea o OKPY>KHOCTH.

HabGmronenrne MeXaHWYECKUX SIBJICHHM, MPOUCXOMSIINX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI Te€Jda OT MacChl Tela W JCUCTBYIOIIEH Ha HETO
CHJIBI.
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HaGmtonenue paBeHCTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

N3Mmenenune Beca Tena npu yCKOPEHHOM JABHKCHUMU.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU NMPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmroneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TPU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHUYECKOM SHEPTrUM MPU JIBUKECHUM TeJa TMOJ JACHCTBUEM
PY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

KonctpyupoBanue Ttpakta sl pa3roHa W JaJbHEHIIEr0 pPaBHOMEPHOIO
JBH>KEHUS IIAPUKA WM TEIEKKH.

OnpenenieHue cpeHe CKOPOCTH CKOJBXKEHHS Opycka WIH JIBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue YCKOpEHHUsI Tejla TPU PABHOYCKOPEHHOM JBMXKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHON CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHUH 0€3
HAaYaJbHOM CKOPOCTM TYTH OTHOCATCS KaK pPsAd HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI  TPEHUS CKOJBXEHUS OT  CHIIBI
HOPMAaJIBHOTO JaBJIEHUS.

Onpenenenne kKodhPUIIMEHTAa TPEHUS CKOJBKEHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne paboOThI CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHUU Tela 10
TOPU30HTAIIBHOW MOBEPXHOCTH.

Onpenenenne pabOThl CWJIBI  YNPYTOCTH TpU TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydenune 3akoHa COXpAHEHHUS YHEPTUU.

Pa3znen 9. Mexanuveckue Ko1e0aHUS U BOJIHBL.

Konebarensnoe aBuxenue. OCHOBHBIE XapaKTEPUCTHKU  KOJICOAHUM:
[IEpUOJI, YaCTOTAa, aMIUIMTyAa. MareMaTud4ecKuii W NPYKUHHBIA MAasTHUKHU.
[IpeBpatenne sHEeprun NMpu KouedaTeaTbHOM ABUKCHUH.

3aryxaromue — koneOaHus.  BemHyknmeHHele — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MexaHW4YecKUMX BoJIH. [IpomonbHble U
MIONIEpEeYHbIe BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHCHUS.
MexaHnn4ecKkue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

HaGmionenne konebaHuii Ten mojd JIEMCTBUEM CHUJIBI TSDKECTH M CHIIBI

YIPYTrOCTH.
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HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGmronenrie BbIHYXICHHBIX KOJI€OaHUN U pe30HaHca.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJH (Ha MOACIIH).

HaGmtonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 4acTOThl U NEPUOJIa KOJEOaHUN MAaTEMAaTUYECKOr0 MasiTHUKA.

OmnpeneneHue 4acTOThl U NEpUO/ia KOJeOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TNEpHUOAA KOJeOaHUM IMOABEHIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TIepUOJa KOJEeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH NeEpHoJa KoJieOaHUW Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl Tpy3a.

OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoyieOaHuit
PY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3zpnen 10. DiieKTpOMarHuTHOE 110JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DONeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHutHele  BoJHBL.  CBOMCTBa
ANEKTpOMArHuTHeIX BOJIH. Illkama »neKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DnekTpoMarHuTHas npupoga cBera. CkopocTh cBeta. BoiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOWCTB DJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBICHUSA.

JlyueBas MOJEJIb CBeETa. HcTounuku CBeETa. [IpssmonuHeriHOE
pactpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. OTpaxenue cBera. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH TmpenomiieHUs cBeta. [loaHoe BHYTpeHHEE
oTpaxkeHHe cBeTa. Vcmonb3oBaHWE TMOJHOTO BHYTPEHHErO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom umydeir B JsmH3e. OmnTudeckas cucrema Qoroamnmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucteMa. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. OmnbiTel Hbiorona. CnoxxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHue cBera.
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[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomnenue caera.

Onrudeckuil CBETOBOJ.

Xon myueil B coOuparoiei JuH3e.

X0 Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyyenue nzoOpaxeHnit ¢ TOMOUIBIO JUH3.

[TpuHun peiictBus ¢oToamnmnapata, MUKPOCKONA U TEJIECKOIA.

Mogens riasa.

Paznosxxenue 6eoro cBeTa B CIIEKTP.

[Tonyuenue Oenoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

UccnenoBanne 3aBUCHUMOCTH YIJla OTPa)XE€HHS CBETOBOIO Jiydya OT yIJa
naJICHUsI.

N3ydeHne xapakKTepUCTUK U300paKeHUS TIPEAMETA B IJIOCKOM 3€pKaJe.

UccnenoBanne 3aBUCUMOCTH yTJIa MPEIOMJIEHUS] CBETOBOIO Jyda OT yriia
NaJICHUsI Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHnue n300pa>keHU C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHJIBI COOMpArOIIei
JIVH3BI.

OMBITHI O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl MO BOCHPUATHIO IIBETA MPEIMETOB MPU MX HAOIIOACHUH Yepe3
[[BETOBBIE (PUIIHTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Omneithl Pezepdopna u mnanerapnas mozenb atroma. Mojens atroma bopa.
Hcnyckanue v noriouieHrne ceeta atoMmoM. KBaHThl. JInHeYaTble CIIEKTPHI.

PannoaktuBHOCTE. Anb(da, 6eTa- U ramma-usnydenus. CTpoeHHEe aTOMHOTO
sapa. Hykionnas wmogenb aromHoro siapa.  M3ortombel.  PannoakTuBHBIE
npeBpanieHus. [lepuon nomypacmnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbl COXPAHEHUS 3apsJ0BOTO U MAacCOBOTO YHUCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus saep. Ucrounuku s3ueprun CosHIla U 3BE3I.

SnepHas sHepretuka. JleWCTBUSA paJMOAKTUBHBIX HW3JIYyYCHUN Ha JKHUBBIE
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bogopoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurnka HOHM3UPYIOMIHNX U3ITYICHHM.

Peructpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie padbomot u onvimot.

HaGnroneHre CruioniHbIX U IMHEHYAThIX CIIEKTPOB U3TYUYCHHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPIUU YACTUIIBI IO TOPMO3HOMY MYyTH
(no gororpadusm).
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N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO KA MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYIb NPEIHA3HAUEH ISl CUCTEMATU3alun
u  0000mIeHUs  OPEIMETHOIO  COAEpXaHUS U ONBbITA  JIEATEIBbHOCTH,
NpUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe AJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (¢u3uke s o0ydaromuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeMeT.

[Tpu u3ydeHnn JaHHOTO MOJYJIS PEaTH3yIOTCS U CUCTEMATH3UPYIOTCS BHIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBAETCS TOCTHXKEHHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  oOydeHus, QopMHupyeTcs
€CTECTBEHHOHAay4YHasi TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HMCCIIEIOBAHUS
SBIICHUI TIPUPOJIBI W TEXHHWKH, OBJIAJICHUEC YMEHUSMU OOBICHITH (U3HMUECKUE
SBIICHUS, TPHUMEHSAS TIOJyYeHHBbIC 3HAHWS, pemaTh 3aJa4d, B TOM YHCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTATILHBIC.

[TpuHIIMNIUATBHO JAEATEIBHOCTHBIN XapaKTep JTaHHOTO pa3fesia pearn3yeTcs
32 CY€T TOro, YTO OOyYaroluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npeagaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAaHWH pacro3HaBaTh W HAYYHO OOBSICHSTH
Gu3ndecKue SIBICHUS B OKPYKAIOIICH TPUPO/IC U TTOBCETHEBHOM KU3HU;

UCTIOJIh30BaTh HAYYHBIE METOBI UCCIICIOBAHNS (PH3UUECKUX SBICHUI, B TOM
quciIe A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH  HAyuyHble OCHOBbI  HambojJee  BaXKHBIX  JTOCTHKEHHI
COBPEMEHHBIX  TEXHOJOIHH, HampuMmep, MPAKTUYECKOIO0  HCIOJIb30BaHUS
pa3IMYHBIX UCTOYHUKOB SHEPIrUU HA OCHOBE 3aKOHA MPEBPALICHUSI U COXPAHEHUS
BCEX U3BECTHBIX BUJIOB SHEPTUU.

3. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI

N3ydenne Hpu3nMku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIPaBICHO
Ha JOCTIKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIIBTATOB.

B pesymbrare wu3ydeHus QU3MKKM Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromerocsi OyayT copMUpOBaHbBI CIEIYIONIUE JIMYHOCTHBIC
PE3yNIbTATHI B YACTH:

1) naTpUOTHYECKOr0 BOCIUTAHUS

NPOSIBIICHNE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOMN
dbuznueckoi HAyKu;

IIEHHOCTHOE OTHOIIECHUE K JOCTIKEHUSIM POCCUHCKUX yUEHBIX-(PU3UKOB;

2) rpa’KAaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJI€HHUU OOIIECTBEHHO 3HAYUMBIX
U DTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM J10CTIKEHUN
busuky;

OCO3HAHHWE BAXKHOCTH MOPATBHO-ITUYCCKUX TPHUHIIAIIOB B JESITEIBHOCTH
YYEHOI0;
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3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

BOCHPUATHE ICTETUYECKUX KadyeCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
ITIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHMS:

OCO3HAHHME UEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOIO HMHCTpyMEHTa
[I03HAHHUsSI MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJIOTHM, BAaXHEUIIEH COCTaBIAIOLICH
KYJIbTYpHI;

pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpPECAa K HCCIEAOBATEIbCKOU
NEATEIbHOCTH;

5) <¢opmupoBaHusi KYJbTYpPbl 3A0POBbS M 3MOLHMOHAJBHOIO
0J1aromosy4us:

OCO3HAHME IIEHHOCTH Oe30omacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXKHOCTUM TMpaBuyl O€30MaCHOTO TIOBEICHMS Ha
TPaHCIOPTE, Ha JOporax, C DSJIEKTPUYECKHMM U TEIJIOBBIM O0OpYJOBaHUEM B
JOMalIHUX YCIOBUAX;

c(hOpMHUPOBAHHOCTh HaBBIKa pPeQIEKCUU, IMPU3HAHHE CBOErO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

AKTUBHOE y4YacTHME B PEIICHMHM MPaKTUYECKHX 3a7ady (B paMKaX CEMbH,
o0pa3oBaTeIbHOM OpraHu3allii, ropoja, Kpas) TEXHOJIOTHYECKON M COLUaIbHOM
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3NYECKUX 3HAHUK;

UHTEpPEC K MPAKTHUYECKOMY U3YUYEHHUIO TPOQeccuil, CBA3aHHBIX C PUBUKON;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

OpUEHTaIUsl Ha TpUMeHeHHue (U3MYECKUX 3HaHWM [JIs peuieHus: 3a7ad B
0o0JaCTH OKpYXKaromiel cpeipl, IUIAHUPOBAHUSA TOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEbI;

OCO3HAaHHE TJ00ATBFHOTO XapakTepa KOJOTMYECKHX MpoOJieM M MyTed Hx
peleHus;

8) ajanTanuu K U3MEHAKIIMMCH YCJIOBHAAM CONUAJBHOW M MPHUPOIHOH
cpeabl:

HoTpeOHOCTh BO B3aUMOJACWCTBUM TPU BBIOJHEHUH UCCIECJOBAHUNA U
MPOEKTOB (PU3UYECKON HAMIPABICHHOCTU, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

NOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO
NEeATEIIbHOCTD;

norpeOHOCTh B (GOPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCIE
dbopMynHpOBaThH UJEH, TOHATHS, TUTIOTE3BI O (PU3NIECKUX OOHEKTAX U SBICHUSX;

OCO3HAHHME JAEPUUUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
obOnacTi GU3HKHY;

IUTAHUPOBAHMWE CBOETO PAa3BUTHS B NPHOOPETCHHH HOBBIX (PU3NUYECKUX
3HAHMM;

CTpEMJICHUE aHAJM3UPOBATH U BBISBIATH B3aMMOCBSA3U MPUPO/IbI, 00IIeCTBa
Y DKOHOMMKH, B TOM YHUCJIE€ C UCIOIb30BAHUEM (PU3HUECKHX 3HAHMIA;

OLICHKA CBOMX JEWCTBUM C Y4YETOM BIMSHHS Ha OKPYKAIOIIYK Cpeny,

BO3MOXHBIX IJIOOQJIBHBIX ITOCIIEICTBHIM.
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METAINPEIMETHBIE PE3YJIBTATbI

B pesynbrare ocBoeHHs TporpaMMmbl MO (U3WKE HA yPOBHE OCHOBHOTO
oOwiero odpa3zoBanus y o0yyaromierocst 0yayT cpopMUpoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4YeOHbIE  JEHCTBHUS, PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

ba3zoBble JJornyeckue 1eicTBUs:

BBISBJIATE M XapaKTepU30BaTh CYIICCTBCHHBIC TPU3HAKA OOBEKTOB
(ssBNIEHUN);

YCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK KJIacCHU(DUKAIIUN, OCHOBAHUS JJIs
0000111eHNs U CPAaBHEHUS,

BBISBJISATh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pacCMaTPUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIIUXCS K (PU3NUCCKUM SIBIICHUSIM;

BBISBJIATh TMPUYUHHO-CJCACTBEHHBIC CBSA3U IPU H3YYCHUU (PUINUCCKHUX
SBJICHUA WM TIPOILIECCOB, JieJaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX ~ YMO3aKIIOUYCHHUW, BBUIBUTATh THUIIOTE3bI O  B3aUMOCBS3IX
(U3HYECKUX BETUYMH;

CaMOCTOSITETTLHO BBIOMPATH CIOCO0 perieHust yaeOHo (pu3ndecKkor 3anadu
(cpaBHEeHHME HECKOJBKHX BapUAHTOB PEIIEHHUSA, BHIOOpP Hambojee MOIXOASIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSATENBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3UYECKUA SKCIIEPUMEHT, HEOOJIBIIIOE HCCleJ0BaHNEe (DU3NUECKOTO SBJICHNUS,

OLICHMBATh HA TMPUMEHUMOCTH M  JOCTOBEPHOCTh  HWH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITEILHO (POopMyIHMpOBaTh OOOOIIEHUS W BHIBOABI IO pPE3yJibTaTam
POBEIEHHOTO HAOIIIOICHUS, OTIBITA, UCCIICI0OBAHMS;

NPOTHO3UPOBATh  BO3MOXKHOE  JallbHEWIIee  pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, a TAaKK€ BBIIBUTATH MPEINONIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTh Pa3IUYHbIE METO/bl, MHCTPYMEHTH U 3alpOChl TP TIOUCKE U
otOope nHpOpPMAIIUY WU JAHHBIX C YIETOM MPEIIOKEHHON yaeOHOH (hHU3MIeCcKOM
3a/1auy;

aHAM3UPOBATh, CHCTEMATH3UPOBATH M HWHTEPIPETUPOBATH WHGOOPMAIIIIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHNUS,

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMANbHYIO  (OpMy  MpeACTaBICHUS
uHOpMAIIM W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIONKHBIMH CXEMaMH,
quarpaMmMamMu, HTHOW rpadukoil U ux KOMOMHALIUSIMU.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiicTBUS:
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B XO0/ie OOCYyXJeHUsi y4eOHOro Marepualia, pe3yiabTaToB JabopaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMbI U
BBICKa3bIBaTh WJEH, HAIlCJCHHBIC Ha pEIICHHE 3aJa4dl W  MOJJCpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,

COIIOCTAaBJISITh CBOM CYXKJEHUS C CYKICHUSIMH APYTUX YIACTHUKOB JTUAJIOTa,
O0OHapyKUBATh Pa3INUUE U CXOACTBO MO3UITUH;

BBIP@)KATh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJTHEHHOTO (U3HUECKOTO OITbITa
(3KCTIEpUMEHTA, UCCIIEIOBAHMS, TIPOSKTA);

MOHMMATh M UCIOJB30BaTh MPEUMYIIIECTBA KOMAHIHONW W WHIUBUIYaIbHON
pabOThI MPY PEIICHUH KOHKPETHOU (PU3NICCKON TIPOOIIEMBI;

NPUHUMATH 1T COBMECTHOM JCSATCIIBHOCTH, OPTaHU30BBIBATH JICHCTBUS 110
e€ JOCTWKEHUWIO: PpAaCIpeeNsITh POJH, OOCYXKIaTh MPOIECCHl U PE3yIbTaThI
COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBITIOJTHATE CBOKO YacTh PaOOThI, JIOCTUTAs KauyeCTBEHHOTO pPe3yJibTaTra I10
CBOCMY HAIPABJIICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C JAPYTMMH YICHAMH
KOMAaH/Ibl;

OIICHMBATh KA4Ye€CTBO CBOCTO BKJaJa B OOMMH TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaIbHbIEe YUueOHbIe JAelicTBUS

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOMINX JIJIs
perieHus GU3NUeCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PA3NUYHBIX  MMOAXOJaX  NPHUHATHS  pelIeHUM
(MHIUBHYATbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITETILHO COCTAaBJISTh AJITOPUTM PEIICHHsS (PU3NYECKON 3amadul Uiu
IUIAHA HCCIIEJIOBAaHUSI C Y4ETOM MMEIOUIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BAPUAHTHI PEIICHHI;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, SMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpeaiaraTh IJIaH €€ U3MEHEHHUS;

OOBSCHATh  TPHUYMUHBI  JOCTIDKCHHS  (HEJOCTIIKEHHUS)  pe3yabTaToB
JeSITEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHHUS
(GU3MUECKOro WCCIAEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJ€ CIopa WIH JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MPU3HABaTh CBOE MPABO HA OUIMOKY MPHU pelieHUH (PU3NYECKUX 3a/1ad WU B
YTBEPKICHUAX Ha HAYYHBIE TEMbI U TAKOE e MPaBo JAPYroro.
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INPEAMETHBIE PE3YJIBTATbHI

K xoniy oOydenuss B 7 KJjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIONIUXCST YMEHUM:

WCIIOJIb30BaTh MOHSITUS: (U3NUECKUE U XUMUYECKUE SBJICHUS, HAOIIOCHUE,
OKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MUYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHUIIKOE, Ta3000pa3Hoe),
MEXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpusi, paBHOJCUCTBYIOMIass cuia, nedopmarus (ympyras, IjacThyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

paznuuath siBieHus (qudQys3us, TEMIOBOE IBMXEHUE YaCTHI[ BEIIECTBA,
pPaBHOMEpPHOE JBW)KEHHUE, HEPABHOMEPHOE JIBIDKCHHE, MHEPIIUS, B3aUMOJICHCTBUE
TEJ, paBHOBECHE TBEPJIBIX TN C 3aKPEIIEHHONM OChbIO BpallleHus, Nepenaya
JaBJICHUsI TBEPABIMU TEJIAMH, >KUJIKOCTSIMU U Trazamu, aTMochepHOe JaBJcHUE,
IJIaBaHUE TeJI, TMPEBPAIICHUS MEXaHUYECKOW OJHEpPruu) IO OINUCAHUI0 HUX
XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
¢duznueckoe sSBICHUE;

pacrio3HaBaTh  TPOSIBICHWE  HM3YYEHHBIX  (U3UUECKUX  SBJICHUU B
OKpY’KarolieM MUpe, B TOM uucjie (U3UYECKUE SBJICHHUS B MPUPOJE: MPUMEPHI
JIBIDKCHUSI ¢ PA3IMYHBIMU CKOPOCTSIMU B KWUBOW W HEXUBOW MPUPOJIE, JCHCTBUE
CUJIBI TPEHUSI B IPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOro JaBICHUS HA KUBOU
OpraHusM, IUJIaBaHUWE pBIO, pblYarud B TeJ€ YeJIOBEKa, MPHU 3TOM MEPEBOAMTH
NPAaKTHYECKYI0 3aJadyy B y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) GU3NIECKHUX SIBJICHUN;

ONKCHIBATh M3YUYECHHBIE CBOWCTBA Tell M (U3MUECKHE SIBICHUS, UCIONb3YS
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CWJa YINPYTOCTH, CHJa TSDKECTH, BEC Tela, CUiia
TpeHusl, AaBieHHe (TBEPAOTO Teja, KUAKOCTH, Tras3a), BHITAJKUBAIONIAS CHIIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(QUIIHEHT
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KWHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMMCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uXx OOO3HAaYeHWsT ¥ EeIUHUIBI (PU3NYECKUX BEIWYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMU BEJIMYHMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3WYECKUE SBICHUS | TPOIECCHI,
UCIIONb3Ys MpaBuia CIOKEHUS CHI (BAOJb OAHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, MNpU STOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATH (PM3UUECKHUE SBIICHUS, TIPOIIECCHl U CBOMCTBA TEN, B TOM UHUCIE U
B KOHTEKCTE CHUTyallMii MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYECKUX I11aroB
c onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA

WUIJIA 3aKOHOMEPHOCTH,;
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pemarb pacyéTHbIe 3a7a4u B 1—2 A€MCTBUS, UCIIONB3Ysl 3aKOHBI U (DOPMYJIBI,
CBSA3BIBAIOIIME (PU3NYECKHE BEJIWYHMHBI: HAa OCHOBE aHajIW3a YCIOBHUS 3aJadyd
3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKUE BEIUUMUHBI B (POPMYIIBI U
MIPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JJISl PEIICHMUS
3a/1ay, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOI BEIUUNHBI;

pacno3HaBaTh MOpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh NOpH MOMOIIHU
(¢u3nuecKuX METOJOB, B OIMCAHUU HCCIEIOBAaHUS BBIICIATh MPOBEPIEMOE
NpeanosjoxkeHue (TUMOTE3y), pa3idyaTh W UHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3yJIbTaT, HAXOAUThH OIIMOKH B XOJE OIbITA, JeJIaTh BBIBOJIBI IO €T0 pe3ybTaTaM;

IPOBOAMUTH OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBICHUN UK (PU3NYECKUX
CBOMCTB Ten: (opmMynupoBaTh MpOBEpsieMble MPEANOJIOXKEHUs, CcoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOr0 OOOpYyJOBaHUs, 3alUChIBaTh XOJ OMbITa H
(bopMynHpOBaTH BHIBOABL

BBITMIOJHSATH MPsIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHU, MacChl Telia, 00bEMa,
CWIbl U TEMIIEpATyphbl C HCIIOJb30BAHUEM AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aIaHHON a0COIOTHON MOTPEIIHOCTH
U3MEPEHU;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BEIMYMHBI OT
JIPYrof ¢ KCIOJIb30BAHUEM MPSMBIX U3MEPEHHUM (3aBUCMMOCTH IyTH PABHOMEPHO
JNBHMXKYILETOCS T€Jla OT BPEMEHU JBMKCHUS TEia, CUJIBI TPEHUS CKOJBXKEHUS OT
Beca Tejla, kKauecTBa 00pabOTKU MOBEPXHOCTEN T€I U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIAAN CONPUKOCHOBEHHMsS TEJ, CUIbI YIIPYIOCTH OT YJIMHEHUS IPYKUHBI,
BBITQJIKUBAIOLIEH CUJIBI OT 00BEMa MOTrPYKEHHOM YacTW Tejla U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH Te€jJa, OT INIyOWHBI, HA KOTOPYIO
HOrPY’KEHO TEJI0, YCIIOBUH IJIABaHUS TeJl, yCIOBUM paBHOBECHSI ppluara 1 OJI0KOB),
y4acTBOBaTh B IJIAHUPOBAHUHU YUEOHOI'O HCCIENO0BaHUS, COOMpPATh YCTAaHOBKY U
BBIIIOJIHATh ~ WU3MEpPEHUs, CleAys MpeJIoKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yabTaThl  MOJYYEHHOHM 3aBUCUMOCTH  (U3MYECKUX BEJIMYMH B  BHUJIE
OpPE/UIOKEHHbIX Tabnull M rpauKoB, JAelaTh BBIBOABI 10 pe3yjbTaTam
UCCIICOBAHN;

IPOBOJIUTh KOCBEHHBIE HW3MEpPEHHUs (U3MUECKUX BEJIUYHUH (IJIOTHOCTD
BEILIECTBA JKUIKOCTH M TBEPIOrO Teja, CWiIa TPEHUS CKOJIBKCHMUS, [aBIICHUE
BO3/1yXa, BBITAJIKMBAIOLIAs CUJA, JEUCTBYIOIIAs Ha IIOIPYKEHHOE B JKUIKOCTH
TeJNO, KOA()(PUIMUEHT TOJE3HOrOo JEHCTBUS TMPOCTHIX MEXaHU3MOB), CIEIys
OPEUIOKEHHON  MHCTPYKIMHU: TpPU  BBINOJIHEHMM  HU3MEpPEHHl  cobupaTh
DKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOW BEJIMYMHBI,

co0ro1aTh MpaBuja TEXHUKH 0€30MacHOCTU MpHu padboTe ¢ J1abopaTopHBIM
00opyT0BaHUEM;

yKa3blBaTh MPHUHLMIBI JIEWCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECs] COCyIbl, OapoMeTp, pblyar,
MOJIBM>KHBIN M HENOJIBMKHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTb;

XapaKTepu30BaTh  NPUHLMUIIBI  JEWCTBHS  HM3YyYEHHBIX HOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha UX ONHUCAaHUA (B TOM YHCIIE: MOAIIMITHUKHY,

YCTPOMCTBO BOJOINPOBOJA, THUAPABIUYECKUN TIPECC, MAHOMETP, BBICOTOMED,
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MOPILIHEBOM HACOC, apeoMETp), HUCIOJIb3ys 3HAHMS O CBOMCTBaX (PU3MYECKUX
ABJICHUN U HE0OXOANMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh UH(POPMALIKIO O IPUMEPaX) MPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM XKU3HHU AJIA OOecreyeHus
0e30macHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPYXKAIOIIEN CPEAE;

OCYIIECTBJISITh OTOOP HCTOYHUKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHHM C 33/IaHHBIM IMOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpaBHEHUS PA3NMYHBIX HUCTOYHUKOB BBIIENATH MH(MOpMAIUIO, KOTOpas
ABJIETCS MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBINOJIHEHUH YUYEOHBIX 3aJlaHUN Hay4YHO-TIOMYJISIPHYIO
auTeparypy (pusmyeckoro cojaepkaHus, CIpPaBOYHbIE MaTEpHUAlbl, PECYpChl CETH
WnTtepHer, Bnanerb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKME MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIK (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
nyOJIMYHO J1eNaTh KpaTKUe COOOIIEHHUs O pe3ysbTaTax MPOEKTOB HJIM YYEOHBIX
UCCJICIOBAaHUN, TPU 3TOM TPAMOTHO HCIIOJIb30BaTh HU3YYCHHBIA MMOHSATUHHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIICHUE MTPE3EHTALIUECH;

OpY BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIECJOBAHUN pacHpenesiTh
00513aHHOCTH B TpYIIE€ B COOTBETCTBUM C IOCTABJIEHHBIMM 3a/ladyaMH, CIEIUTh 3a
BBIIIOJIHEHWEM I[IJIaHa JEMCTBMM, aJ€KBAaTHO OLICHMBATh COOCTBEHHBIN BKIAJ B
JESTeNbHOCTh TPYIIBl, BBICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBUE,
YUUTBIBasi MHEHHE OKPYKAIOIINX;

nmoaroroska k BIIP.

K xoniy oOydenus B 8 kJjiacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y O0YyHaIOIIUXCSI YMEHUI:

UCMOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUSI BELIECTBA, KPUCTANIMYECKHE WU
amop¢HbIe Teja, HACHIIICHHbI M HEHACHIIICHHBIM Map, BIaXXHOCTh BO3AYXa,
TEMIIEpaTypa, BHYTPEHHSSI DHEPrus, TEIUIOBOM JBHUTraTeNlb, 3JIEMEHTAPHBIN
NEKTPUYECKUI 3apsl, JJIEKTPUUYECKOE TMOJe, IPOBOJHUKH M JUIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pasznuyarh SBICHUS (TEIUIOBOE PACIIMPEHUE M C)KAaTHE, TeIUlolepesaya,
TEIUIOBOE PABHOBECHE, CMauWBAaHME, KalWUIAPHbBIE SBJIEHUSA, HCIAPEHUE,
KOHJEHCAlus, IUIABJIIEHWE,  KpUCTauM3alus  (OTBEpAEBaHUE),  KHUIIEHHE,
Teruionepeaaya (TerIonpOBOIHOCTh, KOHBEKIUS, U3IIyUYEHHE), AIEKTPU3aLUs Te,
B3aUMOJIEHCTBHE 3apAJI0B, JEUCTBUS IEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEHCTBHE MAarHUTOB, JE€HCTBUE MAarHUTHOIO TOJII HA MPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHas WHAYKLIMS) IO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBJIEHUWE  H3YyYEHHBIX  (PU3MYECKUX  SIBICHUUA B

OKpY)KaroleM MHupe, B TOM 4YHCIe (QU3HYECKUE SBICHUS B MPUPOJIE:
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IIOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIEC SBICHHS B IPUPOJE, KPUCTAUIBI B
npupoae, wusznydenue ConHia, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI,
oOpa3oBaHuE€ pOCHl, TYMaHa, WHEs, CHEra, MIEKTPUUECKHUE SIBJIEHUs B aTtMocgepe,
ANEKTPUYECTBO JKMUBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMiH, APeid MOIOCoB,
pOJIb MAarHUTHOTO MOJA Il KU3HM Ha 3eMile, MOJSIPHOE CHUSIHUE, TPU 3TOM
MEPEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIACIATh CYUIECTBEHHBIE
CBOICTBA (MpU3HAKK) GU3HUECKUX SBICHUM;

OMKCHIBATh M3YYECHHbIE CBOWCTBA TeNl M (PU3UUECKHE SIBJICHUS, HUCIONb3YS
¢u3znueckre BeNUYMHBI (TeMmmeparypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIJIOThI, yJENbHAsl TEIUIOEMKOCTh BEUIECTBA, YAEJIbHAs TEIUIOTA IIJIABJICHHUS,
ylenbHas TeIuloTa NapooOpa3oBaHMs, YJIeNbHAas TEIJIOTa CropaHusl TOIUIMBA,
KO3 (UIMEHT TOJIe3HOTO0 JEHCTBUS  TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3AyXa, OJJEKTPUYECKUN 3apsj, Cujla TOKa, DJIEKTPUUYECKOE
HaIpSKEHNE, CONPOTUBIICHUE NMPOBOJHUKA, YAEIBHOE CONPOTHBIIEHUE BELIECTBA,
paboTa M MOUIHOCTH JJEKTPUYECKOTO TOKa), MpPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3MYECKUI CMBICI HCHOJNb3YEMbIX BEJIUYMH, OOO3HAYCHUS U
eAVHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOUIUE JIAHHYIO
(¢u3MUeCKyl0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpadUKU HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tei, (QPU3NYECKHUE SIBICHHUS M IIPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE IOJOKEHHS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMU MoJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma 1uis yyacTka 1en, 3akoH Jxoyns—JIeHua, 3akoH
COXpaHEHHUsS] HHEPTrUu, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MYECKUE TMPOIECChl M CBOWCTBAa TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil TMPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKUX I1aroB ¢
ornopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBHYECCKUX SIBJICHUHU, (GU3UIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarh pacy€THbIC 3a7a9u B 2—3 ACHCTBUS, UCIIONB3YsI 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIM3a YCJIOBUS 3aJauu
3alUChIBATh KPAaTKOE YCJIOBHUE, BBISBISATH HENOCTATOK JAHHBIX [JIS1 PEIICHUS
3aJauM, BBIOMpPATh 3aKOHBI M (QOpPMYJbl, HEOOXOAUMBbIE [UIsI €€ pelIeHus,
MPOBOJIUTH Pacy€Thl U CPAaBHUBATH MOJYyUYEHHOE 3HAUCHHE (PU3MUECKOM BETMUMHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh HIpOOJIEMBI, KOTOpPbIE MOXHO pEMINUTh NpPH MOMOIIH
(¢u3nYecCKuX  METONOB, HCHOJBb3Ysl ONHCAHWE HUCCIEIOBAHMS,  BBIIACIATDH
IIPOBEPSIEMOE TIPEAIIOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTH IOPSAJAKA NPOBEICHMS
WCCIIEIOBAHUS, AEIATh BbIBOJIBI,

MIPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUN WIH (PU3HUECKUX
CBOMCTB TeN (KanWUIApHbIE SIBJIEHUS, 3aBUCUMOCTb JAaBJICHHUS BO3[yXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH IIpOLlEcCa OCTBIBAHHWS W HArpeBaHUs IpH

M3JIy4YEHUU OT IBeTa H3JIy4arolled (MOrJIoaile) MOBEPXHOCTH, CKOPOCTh
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UCTIapeHUSI BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMIAAA €€ TOBEPXHOCTH,
ANEKTPU3AIUS TEJI U B3aUMOJCHCTBUE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MMOCTOSIHHBIX MarHUTOB, BU3yaJU3allis MarHUTHBIX MTOJICH TTOCTOSSHHBIX MarHUTOB,
JECHCTBUS MAarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHuTa,
CBOMCTBA JJICKTPOABHUTATEIS MMOCTOSHHOT'O TOKA): (DOPMYJIUPOBAThH MPOBEPSIEMBIC
NPEINONIOKEHUsI, CcOoOUpaTh YCTAaHOBKY U3 MPEAIOKEHHOTO 00OpYyI0BaHUS,
OIMCHIBATDH XOJI OTBITA U (HOPMYIUPOBATH BHIBOIHI,

BBITIOJHSATE MPSMbBIC U3MEPCHUS TEMIIEPaTyphbl, OTHOCUTEIIBHONW BIIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSHKEHUS C HCIIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTaTYUKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl M3MEPCHUU C YUETOM
3a/IaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

NIPOBOJUThL HMCCIICIOBAHUE 3aBHCHMOCTH OJHOW (DM3UYECKON BEIMYMHBI OT
JAPYTrol C HCIOJIb30BAaHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHBICHHS
NPOBOJAHMKA OT €ro JUIMHBI, IUIOMAAX TIONEPEYHOr0 CEUYCHUS W YICIBHOTO
CONPOTHBIICHHS BEIIIECTBA MPOBOJIHUKA, CHJIBI TOKa, MIYIIETO Yepe3 MPOBOJIHHUK,
OT HaNpsDKCHHWsT Ha TPOBOJAHHUKE, MCCICIOBAHUE TIOCIACAOBATCILHOTO |
napajuieIbHOTO  COCIUWHEHHWI MPOBOJHUKOB): IUIAaHHUPOBATh  HCCIIEIOBaHUE,
coOupaTh YCTaHOBKY W BBITIOJHATH M3MEPCHUS, CICIyS MPEIOKEHHOMY IIIaHy,
(GUKCHpPOBATH PE3yJIbTAThl MOJYYCHHOW 3aBUCUMOCTH B BHJIe TaOJIUIl U TpadUKOB,
JIeJIaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICI0BAHMS,

IPOBOAUTh KOCBEHHBIE W3MEpeHUd (U3NUYECKUX BENIMYUH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IPOBOJHUKA, paboTa U MOIIHOCTb
AIIEKTPUUECKOr0 TOKA): MIIAHUPOBATh U3MEPEHHMsI, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys TNPEIJOKeHHOM WHCTPYKUMUHU, U BBIYUCIATH 3HAUYCHHE
BEJIMYUHBI;

coOJIF01aTh MpaBHJIA TEXHUKH 0€30MacHOCTH MpU paboTe ¢ J1abopaTopHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh  TMPUHIUIIBI  JEUCTBUS ~ M3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOl Ha WX omucaHusi (B TOM 4YHUCJE: CHCTEMa
OTOIUICHHSI JIOMOB, THUTPOMETp, MapoBas TypOWHA, ammepMmeTp, BOJBTMETD,
CUETUYMK  DJIEKTPUYECKOM  DHEPTruu,  DIIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbBIE AJIEKTPONPUOOPHI (TIPUMEPHI), IEKTPUIECKUE TPEIOXPAHUTEINH,
AIEKTPOMArHUT, AJIEKTPOIBUTATENb TOCTOSHHOTO TOKAa), HCIOJNB3ys 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SBICHUN U HEOOX0AuMbIe (PH3NYECKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUYECKHUE YCTPOWCTBA W W3MEPUTEIbHBIC
npubOpsl TIO CXeMaM M CXEMATHYHBIM pPHUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC,  TICHXPOMETp, THUTPOMETpP, JBUTATEIb BHYTPEHHErO0  CTOPAHMII,
AJNEKTPOCKOI, ~PEOCTaT), COCTaBISATH CXEMBI DJJIEKTPUUYCCKHUX IEmed ¢
MOCJICIOBATEIbHBIM W MApPaJUICNbHBIM  COCIMHEHWEM JJIEMEHTOB, pa3jnyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB DJICKTPUICCKUX TICTICH;

MPUBOAUTH MPUMEPHI (HAXOAUTH UH(DOPMALIUIO O IPUMEpax) MPaAKTUUECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW XU3HH I OOECICUCHUS
0e30macHOCTH TIPH OOpaIIeHUHd ¢ TPHOOpaMH U TEXHHYECKUMH YCTPOWCTBAMH,
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COXpaHEHHMsI 370pOBbsI M COOJIOJEHUS HOPM HKOJOTUYECKOTO TOBEICHUS B
OKPYKAIOIIEU CPEAE;

OCYHIECTBIIAITh TMOUCK uWH(MOpManuu  (PU3NYECKOro  COACpKaHUS B
NuTtepHeTe, HA OCHOBE UMEIOIINXCS 3HAHUW U MYTEM CPABHEHUS JIOMOJIHUTEIBHBIX
HMCTOYHUKOB BBIACISATh WH(OpPMAIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBON WU
MOKET OBbITh HEIOCTOBEPHOM;

UCIIOJI30BaTh TPU BBHIMIOJIHEHUU YYEOHBIX 3aJaHUN HAYUYHO-MOMYJSIPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpPChl CETH
WNutepHer, BnaaeTh mNpuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIUK U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpATKUE YCTHBIE COOOIICHUS,
0000111251 “HOOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEpIKAHMS, B
TOM  4YHCJI€  NyOJUYHO  MPEACTABISATh  PE3yJAbTaThl  MPOCKTHOW  WIHU
UCCJIEOBATEILCKON JIEITEIIBHOCTH, MIPU 3TOM IPaMOTHO UCTIOJIb30BATh N3yUYCHHBIN
NOHATUUHBIA ~ ammapaT  Kypca  (U3UKH,  COMPOBOXIATh  BBICTYIUICHHE
IIPE3CHTAlNEN;

IpPU  BBIMIOJJHEHUH YYEOHBIX TIPOCKTOB U HCCIEIOBAaHUM (PU3MUECKUX
MPOIIECCOB  paclpeiesaTh O0sS3aHHOCTH B TPYIINE B  COOTBETCTBUU C
IIOCTABJICHHBIMU 3ajlayaMH, CJICAWThL 3a BBIIOJHEHHEM IIJJaHa JEHCTBHH W
KOPPEKTHUPOBATh €T0, aJeKBATHO OIICHUBATh COOCTBEHHBIN BKJaJ B JIEITCIBHOCTD
TPYIIIbI, BHICTPAaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, MPOSBIISA TOTOBHOCTh
paspemniatb KOHGIUKTHI;

noaroroska k BIIP.

K xoniy oOydeHus B 9 KkJjacce NpeIMETHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYYAIOIITUXCS YMEHU:

UCIIOJIb30BaTh  MOHSATHSA: CHCTEMa OTCuéra, MarepuajbHas TOYKa,
TPAeKTOPHS, OTHOCUTEILHOCTh MEXaHHUYECKOTO ABMKEHUS, Aedopmalius (ynpyras,
IJIaCTUYECKas), TPEHHUE, ILEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEePErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPIOTO
TeJda, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWS M BOJIHBI, 3BYK, HMH(pPa3ByK U
yABTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKajJa AJEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTD, CIICKTPhI MCIYCKaHWUS M TOTJIOIICHUS, alb(da,
OeTa- ¥ TaMMa-u3IIydeHUs, U30TOIIbI, SepHAs SHEPIeTHKA,

paznuyaTh sBJICHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBIDKCHHE, PAaBHOYCKOPEHHOE MPSMOJHWHEHHOE IBMIKEHHE, CBOOOJHOE MajJcHUE
T€JI, pAaBHOMEPHOE JIBUKEHHUE IO OKPY>KHOCTH, B3aUMOJCHCTBUE TEJI, PEAKTUBHOE
JBIDKEHHUE, KOJIeOaTeIbHOE NBHKCHHUE (3aTyXalOIIKMe U BBIHYK/ICHHBIE KOJICOaHuUs),
pE30HAHC, BOJIHOBOE  JBM)KEHHE, OTPaXKEHHWE  3BYKa, IMPAMOJIMHEIHOE
pacnpocTpaHeHHe, OTpaK€HWE U TIPEJIOMJICHHUE CBETa, II0JJHOC BHYTPEHHEE
OTpa)KCHHE CBETA, Pa3JIOKECHHE OCIIOr0 CBETa B CIIEKTP M CIIOKEHHE CTIICKTPATbHBIX
IIBETOB, JHUCIIEPCHUS CBETA, CCTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHENYATOTO CIEKTpa M3JIyYEHHMs) MO OMHUCAHUIO UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PHU3UYECKOE SBIICHUE;

24



pacrio3HaBaTh  NIPOSIBICHWE  M3YYEHHBIX  (PU3WUYECKUX  SBJICHUU B
OKpYy>KarolieM Mupe (B TOM uuciie GU3UYECKUE SBIICHHUS B MPUPOJE: MPUIUBHI U
OTJIMBBI, IBUKEHHE IaHET COJHEYHON CUCTEMbI, PEAKTUBHOE JIBHKECHUE KUBBIX
OpPraHu3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHaMU, 3X0, I[BETA TEJI, ONTUYECKHUE SBJICHUS B IPUPOJIE, OUOIOTUUECKOE
JNEeUCTBHE BUAUMOTO, YyIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHUH,
€CTEeCTBCHHBIM paJMOAKTUBHBIN (POH, KOCMHUECKHE JIy4d, pPaJuO0aKTUBHOE
W3JIy4YCHUE MPUPOAHBIX MHUHEPAIOB, ACWCTBUE PATUOAKTUBHBIX HU3IIYYECHUH Ha
OpraHu3M YeJIOBEeKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 33/ladyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOIB3YSI
dbuzudeckue BENUMYMHBI (CpEIHSsI W MTHOBEHHAsh CKOpPOCTh Tejla MpH
HEPABHOMEPHOM JIBMKEHUH, YCKOpPEHHUE, NEPEMEIIICHUE, MYTh, YTI0Basi CKOPOCTH,
CWJIa TPEeHMs], CUJIa YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJIHOTO MajeHHS,
BEC TeJa, UMITYJIbC TeJla, UMIYJIbC CHUJIbI, MEXaHW4eckass paboTa W MOIIHOCTH,
NOTEHLMAJbHAsl JHEPrusi Tejla, TMOJHITOTO HaJ TOBEPXHOCTHIO  3E€MIIH,
NOTEHIMATIbHASI DHEPrus CXATOMW MPYKUHBI, KUHETUYECKAs HSHEpPrus, IOJIHAas
MexXaHW4ecKasi YHEPTHs, NEPUOJ U YacToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHUS CPEAbl), MpHU
OMMCAHUN TMPABWJIHHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEJIMYHH,
0o0O3HAaYeHUsT W EOUHUIB (QU3NYECKUX BEJIMYMH, HAXOIUTh (OpPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PM3UUECKYIO BEJIMYUHY C IPYTMMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (QU3NYECKUE SBJICHHUS U TMPOIECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUS! DHEPTUU, 3aKOH BCEMUPHOTO TIATOTEHHUSI, MPUHLIUI
CyNEepHO3ULUNA CHUJ, MNPUHLUUN OTHOCUTEIbHOCTH ['anmunes, 3axoHbl HproToOHAa,
3aKOH COXPAHEHMS UMITYJIbCA, 3AKOHBI OTPAKEHUSI U MPEJOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MACCOBOI'O YHUCEN MPU SANEPHBIX PEAKLUAX, [IPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTEeMaTHYECKOEe
BBIPAXKCHUE;

OOBSCHATh (PU3BWYECKHUE TMPOIECChl U CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyallMd MPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3HU, CTPOUTH OOBICHEHHE U3 2—3 JIOTMUECKHUX I1aroB
C omopoil Ha 2-3 W3Y4YEHHBIX CBOWCTBA (UIMUYECKHUX SIBICHHUH, (DU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3aJjauu (ONMUpaIOIINecsl HA CUCTEMY U3 2—3 ypaBHEHHIN),
MCIIOJIb3YS 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMYUHBI: HA OCHOBE
aHaJIN3a yCJIOBHUS 3a/1a4M 3alUCHIBATh KPATKOE YCIOBHE, BBISBIISITH HEAOCTAIOIINE
WM W30BITOYHBIC JAHHBIC, BBIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOMUMBIE IS
pelIeHus, MPOBOAUTH pacu€Tbl W OLEHUBATH PEATUCTUYHOCTh IOJIYYEHHOTO
3Ha4YeHUS (HPU3NYECKOU BEITMUHHBI,

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEIIUTh TMPU OMOIIU
$U3MYEeCKUX METOJOB, HCIOJB3Yysd OIKCAHWE HUCCIEIOBAHMS,  BBIACISTH

IMPOBECPACMOC IIPCAIIOI0KCHUC, OLNCHHUBATL IIPABHUIIBHOCTL IIOPAAKa ITPOBCACHHUA
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MCCJICIOBAHUS, NIeJIaTh BBIBOJBI, MHTEPIPETUPOBATh PE3yJIbTaThl HAOMIONCHUNA H
OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBICHUNA WIIH (PU3HISCKHIX
CBOMCTB Ten (M3ydeHHe BTOpPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHCHUS DHEPTHUH,
3aBUCUMOCTh TEpHOJIa KOJICOAaHWH TPYKUHHOTO MAasTHHKAa OT MacChl Tpy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MajbIX KoJeOaHUH,
NOPSIMOJIMHEHOE PACTIPOCTPAHEHHE CBETA, PA3JIOKEHHE OEeNOoro CBeTa B CIEKTD,
M3Y4YCHUE CBOWMCTB HM300pa)K€HUS B IUIOCKOM 3€pKajie U CBOWMCTB HM300paKCHHSI
mpeaMeTa B coOWparomied JMH3e, HaOMIOACHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHSI): CAMOCTOSITEIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000py0BaHMS, OMMMCHIBATH XOJI OIBITA ¥ €r0 PE3YJIbTAThl, (HOPMYITUPOBATH
BBIBO/IBI;

NPOBOAUTE TPU HEOOXOAUMOCTH CEPUI0 TIPSIMBIX H3MEPEHUH, OMpenesisa
CpeaHee 3HaueHUE M3MepseMOil BenMUrHBI ((POKYCHOE pacCTOSHUE COOHMparoIiei
JIMH3BI), 000CHOBBIBATH BBHIOOP CIIOCO0a M3MEPEeHUS (M3MEPUTEIIBHOTO prbopa);

NPOBOJAUTh HUCCIICIOBAHME 3aBUCUMOCTECH (PU3NYCCKUX BEIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPCHUN (3aBUCUMOCTH TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBMKCHUW 0€3 HadaJbHOW CKOPOCTH, TEpHoJa KoJcOaHWH
MaTEMaTUYECKOTO MasTHUKA OT JIJTMHBI HUTH, 3aBUCHMOCTH yTjla OTPaXCHUS CBETa
OT yrja TaJCHWS M yIja NPeJIOMJIICHHS OT yrIja NajCcHUs): IUIaHUPOBAaTh
UCCJIEIOBaHUE, CAaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCUPOBAThH pPE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJAE TaOIHUI] U TpaduKOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBIE W3MEpeHUs (U3MUECKHX BEIWYUH (CpemHsis
CKOPOCTh W YCKOPEHHE Tella TpPH PABHOYCKOPEHHOM [BH)KEHUU, YCKOPECHHE
CBOOOJIHOTO TAaJICHHS, KECTKOCTh MPYKUHBI, KOAPHUIIMEHT TPEHUS CKOJbKEHUS,
MexaHudyeckas pabora W MOIIHOCTh, YacToTa M TEpPUOa  KoJieOaHMA
MATEMaTUYECKOTO U TPYKUHHOTO MAasiTHUKOB, OINTHYECKas CHJIa coOuparouiei
JUH3bI,  PAJAMOAKTHBHBIA  (OH):  IJIAHUPOBATH  U3MEpPEHUs, coOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS, CIEAYys MPEI0KEHHOM
WHCTPYKIIMH, BBIYMCIATh 3HAUYCHHWE BEIWYMHBI U aHAIM3HPOBATH IOJYUYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPETHOCTH U3MEPEHHUM;

coOIo1aTh MpaBuiia TEXHUKA O€30MacHOCTU Mpu padoTe ¢ 1abopaTOPHBIM
00opyTI0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKH W3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasi TO4Ka, a0CONMIOTHO TBEPAOE TENO, TOUYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKAs JIMH3a, TUTAHETapHAs MOJIENIb aTOMa, HyKJIOHHASI MOJIEIh aTOMHOTO SI7Ipa;

XapaKTepu30BaTh  TMPUHIUIIBI  JIEUCTBHUS  HW3yYEHHBIX TPHOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIEC: CIHIOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSTHUSL M YCKOPEHHMSI, PaKeTa, dX0JIO0T, OYKH, TIEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, O3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHHUS O CBOMCTBaX (pu3MUECKUX SIBICHUU U
HeoOXoauMble (HPU3NYECKUE 3aKOHOMEPHOCTH;
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MCIIONIB30BaTh CXEMBbl U CXEMATHYHbIE PUCYHKH HM3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX NPHOOPOB M TEXHOJOTHUYECKUX TPOIECCOB TPHU
pelieHny y4eOHO-TPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI i TOCTPOCHUS
M300paXeHUi B MIIOCKOM 3€pKajie U COOMpaloIe JINH3E;

OPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCTIONB30BaHUS (DU3MUECKUX 3HAHWUN B MOBCEAHEBHOW KHU3HU ISl 00ECHEUCHUs
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3J0pPOBbS W COOMIOACHHS HOPM OSKOJOTHYECKOTO TOBEICHUS B
OKPYKAIOIIEN CPEAE;

OCYIIECTBJISATh TMOUCK HWHPOpMAMu  (PU3NYECKOTO  COJACp)KAaHUS B
HHaTepHeTe, caMOCTOSTENBHO (POPMYIHPYsT TIOMCKOBBIM 3ampoc, HaXOIWUTh ITYTH
OTIpe/IeTICHNUs] JOCTOBEPHOCTH TOTYyYEeHHOW MH(OpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HAaHUH ¥ TOTIOJHUTEIHHBIX HCTOYHHUKOB;

UCTIOJh30BaTh MPHU BBHIMOJTHEHUH YYEOHBIX 3aJaHHl HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUecKkoro cojlepikaHus, CIpaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHeT, BiameTh npuéMaMu KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs
MHPOPMAIH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC IMHUCHMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE
MHPOPMAINHN W3 HECKOJIBKHX MCTOYHHKOB (DM3MUECKOTO COACpXKaHHs, MyOJIUIHO
NPECTABIIATh PE3yIbTaThl MPOCKTHON WM HCCIIENOBATEIbCKON JEATEIBHOCTH,
IpY 3TOM I'PaMOTHO KCIIOJIb30BaTh U3YyUCHHBIN MOHATHIHBIN anmnapar u3y4aeMoro
pa3gena (U3MKM W CONPOBOXKAATh BBICTYIUIEHHUE NpE3€HTAlUENd ¢ Yy4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB;

noaroroska Kk OI'D.

4. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HauvenoBauu | KoamuecTrBo yacos DJIeKTPOHHBIE BocmmrarensHbI aciekT
11/- € pa3zeJioB U Kounrpo JIagopa| (uudposbie)
I TeM Bcero ibHbIe [TOpHbIe| 00pa3zoBaTe/bHbIE
NporpaMmsl padoThl padoThl, Pecypchbl
Paszpnen 1. @usuka u e€ poJib B IO3HAHNH OKPY/KAKIIET0 MUpa
[udposas JleMOHCTpUpOBATH
naboparopust 1Mo HABBIKW HaOIIOACHMUIA,
¢dusnke, 060pyA0BaHNUE | HAKOTLIEHUS (PaKTOB,
Dusika - HayKa VIS IEMOHCTpAINH OCMBIC/IEHHA OTIbITa B
1.1 o upEpozE 2 omnbIToB («Touka €CTECTBEHHOHAY4YHOU U
pocrtay) bubnanoreka T'yMaHUTapHOHN 00IacTIx
HOK MMO3HAHUS,
https://m.edsoo.ru/7f4l | ucciaemoBaTenbCKOM
6194 JIESITENIbHOCTH
1.2 duznyeckue 2 1 | Iludposas OpueHTHpOBaTHCS B

27



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

BEJIMYHMHBI naboparopust 1o
¢dusuke, 060pymOBaHUE
JUIsL AEMOHCTpAINN
onbIToB («Touka
poctay) bubnuorexa
LHOK
https://m.edsoo.ru/7f41
6194

ACATCIIbBHOCTHU HAa HAYYHBIC
3HAHUA O IPUPOJE U
o0l11ecTBE, B3aNMOCBSI3SIX
YeJI0BEKa C IIPUPOAHOU U
COLMAIBHOW Cpenon

Hudposas
naboparopust 1o

¢busuke, o60pyg0oBaHUE

OpueHTupoBaThHCs B
JeSITeTbHOCTH HA HAyYHBIE
3HaHUS O IPUPOJEC U

EcrecTBeHHOHA JUTSL AEMOHCTpAIAN oOrmiecTBe, B3aMMOCBSI3SX
1.3 YUHBII MEeTOJ 2 1 | onbiToB («Touka YyeJIoBeKa ¢ IPUPOTHOM 1
MO3HAHUS poctay) bubnuorexa COLMAJIBHOM Cpeaoin
HOK
https://m.edsoo.ru/7f41
6194
Hroro mo pazmeny 6

Paspnen 2. IlepBoHayasnbHbIe CBeICHUSI O CTPOCHHH BellleCTBA

Hudposas OpueHTupoBaThCs B
naboparopust 1o JIEATEIILHOCTH HAa HAyIHBIC
¢uzrke, 000py0BaHNE | 3HAHUS O IPUPOJIE U
Crpocue JUIS IEMOHCTpAIH oO1ecTBe, B3AMMOCBA3AX
2.1 — 1 onbITOB («Touka YeJI0BEeKa ¢ MPUPOTHON U
poctay) bubnoTeka COIMATIBLHOM Cpeson
L[IOK
https://m.edsoo.ru/7f41
6194
[udposas Bripaxars
naboparopusi 1o MO3HABaTEIbHbBIE
TBiKenye u ¢dusrke, 000py0BaHNUE | UHTEPECHI B Pa3HBIX
S — JUIS IEMOHCTpAINH MPE/IMETHBIX obmnacTsx ¢
2.2 e yacTHIL 2 1 | ombitoB («Touka Y4E€TOM MHIUBHUIYATbHBIX
pocta») bubanoreka HWHTEPECOB, CIIOCOOHOCTEH,
BEIECTBA N
1HOK JNOCTHKEHUH
https://m.edsoo.ru/7f41
6194
Hudposas OpueHTUpOBaTHCS B
naboparopusi 1o JeSITeIbHOCTH Ha Hay4YHbIE
¢dusnke, 060pyn0BaHUE | 3HAHUS O IPUPOJIE U
ArperatHblie JUIS IEMOHCTpAINH 00111ecTBE, B3aUMOCBSI3AX
2.3 COCTOSIHUSA 2 onbIToB («Touka 4eJI0BEKa C IPUPOIHON U
BEIIIECTBa poctay) bubnnoreka COLIMAJIBHOM Cpelon
HOK
https://m.edsoo.ru/7f41
6194
Uroro mo pazneny 5

Paznen 3. J/IBu:keHue u B3auMojieiicTBue TeJl

3.1 ‘ MexaHnueckoe 3 ‘ ‘ ‘]_[I/I(I)pOBaSI

Bripaxars
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JIBUKCHHE naboparopusi 1o MI03HABATEIIbHBIC
¢dusnke, 000pyIOBaHUE | HHTEPECHI B PA3HBIX
JUTSL IEMOHCTPAIUH MPEIMETHBIX 00IaCTAX C
onbIToB («Touka Y4€TOM MHJMBHUIYAJIbHBIX
poctay) bubnuorexa HWHTEPECOB, CIIOCOOHOCTEH,
HOK JIOCTHIKCHUI
https://m.edsoo.ru/7f41
6194
Hudposas Bripaxats
naboparopust Mo MMO3HABATEJIbHbBIC
¢dusnke, 000pyIOBaHNE | UHTEPECH B PA3HBIX

WNuepmws, JUTSL IEMOHCTPAIHH MIPEIMETHBIX 00IACTSX C

3.2 Macca, 4 onbIToB («Touka YUETOM WHIUBUTYATHHBIX

IJIOTHOCTD pocta») bubnuoreka MHTEPECOB, CIIOCOOHOCTEH,
HOK JIOCTHIKECHUI
https://m.edsoo.ru/7f41
6194
Hudposas VYBaxars TPYZ,
TabopaTopHst 1Mo pe3ybTaThl CBOETO TPY/A,
busuke, 060pyIOBaHUE | TPyAA IPYTUX JIFOACH
JUTSL IEMOHCTPAITHH

3.3 Cruna. Buper 14 OTIBITOB («TOI‘)—IKa

CHIT
pocta») bubnuoreka
L[IOK
https://m.edsoo.ru/7f41
6194

Hroro mo pazgeny 21

Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

[udposas

YyacTBOBAaTEH B

JaBnenue. naboparopusi 1o MPAKTHYECKOU
[lepenaua ¢usrke, 000pyn0BaHUE | EATEIBHOCTH
JaBJICHUS JUIS IEMOHCTpAINH HKOJIOTHYECKOH,

4.1 TBEPIBIMHU 3 onbITOB («Touka MIPUPOIOOXPAHHOM
TEJIaMH, pocrtay) bubnamnoreka HAIPaBJIEHHOCTH.
JKUJKOCTSIMU U 1HOK
razamu https://m.edsoo.ru/7f41

6194

Hudposas Co3HaBatb CBOIO

naboparopusi 1o OTBETCTBEHHOCTh KaK

¢dusnke, 0600pynOBaHNE | TpaKIaHUHA U
Jlasrenme JUIsL AEMOHCTpaIun noTpeOuTeNs B yCIOBHAX

4.2 5 onbIToB («Touka B3alMOCBSI3U IPUPOJHOH,

KHUJIKOCTH o
pocta») bubnuotexa TEXHOJIOTUYECKOH 1
HOK COLMAIIBHOM Cpell
https://m.edsoo.ru/7f41
6194

ArmocdepHoe Hudposas Co3HaBaTh CBOIO

4.3 6 n1abopaTopHst 1Mo OTBETCTBEHHOCTH KaK
JlaBlICHUE

¢dusnke, 060pynOBaHNE

T'paXXJaHuHa U
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JUIsL AEMOHCTpAIiN
onbIToB («Touka
pocrtay) bubnuoreka
HHOK
https://m.edsoo.ru/7f41
6194

NOTPEOUTENS B YCIOBUSIX
B3aUMOCBSI3U IIPUPOJIHOM,
TEXHOJIOTMYECKOU U
COLMAJIbHOM Ccpex

Hudposas
nabopaTtopust 1o

ITonumars 3HaueHne u
rJ100aJIbHBIN XapakTep

HeiicTBue ¢dusnke, 000pyIOBaHUE | SKOJOTHICCKHUX IIPOOIIEM,
KUIKOCTH U JUTSL IEMOHCTPAIHH yTel UX PEIICHUS,
4.4 rasa Ha 7 1 onbIToB («Touka 3HAYEHUE IKOJOTMYECKOMN
MOTpyKEHHOE B pocray) bubnmoreka KYJBTYPHI YeJIOBEKa,
HUX TEJIO HOK oOmrecTBa
https://m.edsoo.ru/7f41
6194
Hroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTh. JHeprus
Hudposas BeIpaxats
nabopaTopus o MMO3HaBaTEIHHBIC

PaGora u

¢busuke, obopynoBaHuE
JUTSL IEMOHCTPAITHH

WHTEPECHI B PA3HBIX
MIPEAMETHBIX 00JIACTAX C

5.1 2 onbIToB («Touka Y4E€TOM MHJIUBUAYAIbHBIX
MOIIIHOCTh .
poctay) bubnuoTeka HWHTEPECOB, CIIOCOOHOCTEH,
HOK NOCTHKECHUU
https://m.edsoo.ru/7f41
6194
[udposas VYBaxartpb TPy,
naboparopust 1o pe3yabTaThl CBOETO TPYAA,
¢duznke, 060pyn0OBaHUE | TpyHa APYTUX JIOJCH
JUIS IEMOHCTpAINH
5.2 Hpocrere 7 onbITOB («Touka
MEXaHU3MBbI
pocta») bubauoreka
LIOK
https://m.edsoo.ru/7f41
6194
udponas [IposiBisiTh  WHTEpPEC K
naboparopust 1o MPAKTUYECKOMY M3y4EHUIO
dusuke, obopynoBanue | mpodeccuit < u  Tpyaa
MexatecKas JUIS IEMOHCTpAINH pa3IMYHOTO pPOJa, B TOM
5.3 3 1 onbITOB («Touka qHUCIIe Ha OCHOBE
SHEprus
poctay) bubanoreka MPUMEHEHHS TPEIMETHBIX
1HOK 3HaHUUI
https://m.edsoo.ru/7f41
6194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILEE
KOJIMYECTBO 68 3
YACOB I10
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[TPOTPAMME

8 KUIACC
KoJsmyecTBo 4yacoB BocnurarenbHbli acriekT
Ne | HamMeHOBaHH JIadop DJIeKTPOHHbIE
€ pa3aeyoB u Konrtpo| atopn | (uudposbie)
n/ TEM Bcero UIbHBIC | BIE oﬁpasoBaTeanMe
n NPOrpaMMmsl paboTel| pador | Pecypchl
bl
Paszgea 1. TensioBble siBjIeHUst
Hudposas BeIpaxats
nmabopaTtopus Mo MMO3HaBaTEJIbHbBIC
busuke, HWHTEPECHI B Pa3HBIX
Crpoeue u 000pyI0oBaHUE IS MPE/IMETHBIX obnacTax ¢
11| cBoiicrsa 7 JIEMOHCTpAITUN Y4ETOM HHJMBHIYaNbHBIX
onbITOB («Touka WHTEPECOB, CIIOCOOHOCTEMH,
BEIIlECTBA .
poctay) bubnuoTrexka | HOCTIKEHMIA
HOK
https://m.edsoo.ru/7f4
181ce
[udposas Bripaxkats akTUBHOE
nabopaTopus o HETIPUSTUE ICHCTBUH,
busnke, 000pyIO0BaHNE | TPUHOCSIIHUX BPE
JUIS IEMOHCTpAINH pUpoJie
12 Tennossie 21 1 3 | ombITOB («Tgt)ma .
MIPOLIECCHI
poctay) bubnoTeka
LIOK
https://m.edsoo.ru/7f41
8lce
Hroro no pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MAarHMTHbIE SIBJICHUSA
[udposas Breipaxars
naboparopusi 1Mo MO03HABATEIbHbBIE
DIEeKTpUYECKUE
—— ¢duzrke, 000pyI0BaHUE | UHTEPECHI B PA3HBIX
JUIS IEMOHCTpAINH MPEeIMETHBIX 001aCTAX C
3apsKEeHHbIE N
2.1 - 7 onbITOB («Touka y4€TOM MHIWBUTYATHHBIX
. pocrtay) bubnanoreka HHTEPECOB, CIIOCOOHOCTEH,
B3aUMO/ICHCTBU .
. HOK JIOCTHKEHU I
https://m.edsoo.ru/7f41
8lce
Hudposas IIposiBiATE  WHTEpPEC K
naboparopusi 1Mo MPaKTUYECKOMY U3YUEHUIO
[TocTosiHHBIM dusuke, obopynoBanue | mpodeccuit < u  Tpyda
2.2 | snexTpudeckui 20 1 S5 | Ui AEMOHCTpaluu pasIM4HOTO pPOJa, B TOM
TOK onbIToB («Touka qucIie Ha OCHOBE
pocrtay) bubnnoreka MPUMEHEHHS TPEIMETHBIX
1HOK 3HAHUUI
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https://m.edsoo.ru/7f41
8lce
Hudposas Co3HaBatb CBOIO
naboparopust 1o OTBETCTBEHHOCTb KaK
¢dusnke, 000pyIOBaHNUE | TPKIAHUHA H
MarHHTHEL JUISL AEMOHCTpAIAN noTpeOuTeNs B yCIIOBHSAX
2.3 6 1 1 | onbiToB («Touka B3alMOCBSI3U IPUPOJHOM,
SIBJICHUS o
poctay) bubnuorexa TEXHOJOTUYECKOU U
HOK COIIMAJILHOM cpen
https://m.edsoo.ru/7f41
8lce
Hudposas YBaxkars TpYX,
naboparopust 1o pe3ybTaThl CBOETO TPY/A,
busuke, 000pyIOBaHUE | TPyAA IPYTUX JIFOAEH
JUTSL AEMOHCTpAIAN
24 I?;I:I;I?;MMEHT 4 onbIToB («Touka
YK poctay) bubnuortexa
HOK
https://m.edsoo.ru/7f41
8lce
Wroro mo pazueny 37
PesepBHOE Bpemst 3
OBILEE
KOJIMYECTBO
YACOB I1O0 68 3 d
[TPOTPAMME
9 KJIACC
KoaunvecTBo yacoB BocrnuTaTenbHblil acriekt
Ne | HaummenoBanu JlaGop | DJIEKTPOHHbIE
e pa3/iesioB u Konrpo| aropn | (uudposbie)
n/ | TeM Bcero UIbHBIE | bIe oOpa3oBaTeibHbIE
n NporpamMmal padoTbl| padoT pecypchl
bl
Pa3zngen 1. Mexann4deckue siBJICHUSA
Hudposas YBaxarts Tpyn,
naboparopusi 1o pe3yabTaThl CBOETO TPy/a,
MexaHnueckoe ¢dusuke, 060pyI0BaHME | TpyAa APYTHX JIOJEH
VIS IEMOHCTpAINH
1. | AmweHned 10 1 | onbiTOB, HAabop OI'D
crocoOBbl ero
OTHCAHIS («Touka pocray)
bubnuoreka [IOK
https://m.edsoo.ru/7f41
a4a6
BiauMoneiicTen Hudposas IIposiBiATE UHTEPEC K
1.2 . 20 1 n1abopaTopHst 1Mo IIPAKTUYECKOMY U3YUEHHIO
¢usuke, obopynoBanue | npodeccuii u Tpyaa
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JUIsL AEMOHCTpAIiN Pa3IMYHOTO PO, B TOM
ombITOB, Habop OI'D quCJie HA OCHOBE
(«Touka pocray) IIPUMEHEHHUS NIPEIMETHBIX
bubnuoreka [IOK 3HAHMI
https://m.edsoo.ru/7f41
a4ab
Hudposas Bripaxathb
naboparopust 1o MMO3HABaTEJIbHbBIC
¢dusnke, 000pPyIOBaHUE | HHTEPECHI B Pa3HBIX
JUTSL IEMOHCTPAIHH MPEIMETHBIX 00IaCTAX C
3aKOHBI -
1.3 10 onbITOB, Habop OI'D Y4€TOM MHUBUIYaTbHBIX
COXpaHCHHUS .
(«Touka pocray) MHTEPECOB, CIIOCOOHOCTEH,
bubmnoreka LJOK JIOCTHIKESHUI
https://m.edsoo.ru/7f41
a4ab
Hroro no pazgeny 40 1 1
Paszpen 2. Mexann4eckue K0J1e0aHUSA U BOJTHBI
Hudponas JleMoHCTpHpOBaTH
nabopaTtopust o HaBBIKM HAOJIOICHUH,
¢usrke, 000py0OBaHNE | HAKOILIEHUS (PaKTOB,
JI51 IEMOHCTPAITUH OCMBICJICHHS OTIBITA B
Mexannueckue LA pall .
2.1 7 1 | ombrTOB, Habop OI'D €CTECTBEHHOHAY4YHOU U
KojeOaHus .
(«Touxka pocray) T'YMaHUTapPHOU 00JIacTIX
bu6mmoreka [IOK MTO3HAHUS,
https://m.edsoo.ru/7f41 | uccnemoBarenbCKoil
a4ab NEeATEILHOCTH
[udposas [TonnmaTe 3HaYEHHUE U
nabopaTopus o rI00aTbHBIN XapaKTep
busnke, 000pyIOBaHUE | DKOJOTHIECCKUX MPOOIIEM,
JI51 IGMOHCTpPALUN nyTel uxX peueHus
MexaHuuecKHe A A pall o P ’ .
2.2 8 1 OTBITOB, Habop OI'D 3HAYECHHE IKOJOTHUECKOU
BOJIHBI. 3BYK
(«Touka pocray) KYJIbTYpBI 4EJIOBEKa,
bu6mmoreka [IOK oOmrecTBa
https://m.edsoo.ru/7f41
a4ab
Wtoro no pazneny 15 1 1
Pa3nes 3. DileKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
Hudporas [Tonnmats 3HaUeHUE U
naboparopusi 1Mo rJ100aIbHBIN XapakTep
U3HKe, 000PYIOBaHHUE | DKOJOTUYECKUX MPOOIIeM,
ONEKTPOMAarHuT ¢ > OOOPYA . P
VIS IEMOHCTpAINH nyTel uX pelieHus,
HOE ToJIe U .
3.1 6 1 | ombITOB, HAGop OI'D 3HAYEHHUE DKOJOTMYECKON
ANEKTPOMArHUT
(«Touka pocray) KYJIBTYpPHI 4EeTIOBEKA,
HbIE BOJHBI
bubnuorexa [IOK obmiecTBa
https://m.edsoo.ru/7f41
a4ab
Hroro no paszneny 6 1
Pasnen 4. CBeToBbI€ SIBJICHUSA
4.1 | 3akoHBbI 6 ‘ ‘ ‘ IMudposas Beipaxatb
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pacrpocTpaneH n1abopaTopHst 1Mo MI03HABATEIIbHBIC

us CBeTa ¢u3uke, 000pyIOBaHHE | UHTEPECHI B Pa3HBIX
JUIsL AEMOHCTpAINN MPEMETHBIX 00JIACTSIX C
ombITOB, Habop OI'D Y4€TOM MHJMBHUIYAJIbHBIX
(«Touka pocray) HWHTEPECOB, CIIOCOOHOCTEH,
bubmmoreka [IOK JTIOCTYKCHHI
https://m.edsoo.ru/7f41
a4ab
Hudposas JlemoHCcTpHpOBaTh
naboparopust 1o HaBbIKW HaOIIOACHUH,
¢usrke, 000py0BaHNUE | HAKOILJIEHUS (PaKTOB,

JIvH3BI 1 JUTSL AEMOHCTpAIAN OCMBICIICHHSI OTIBITA B

4.2 | ontnyeckue 6 onbITOB, Habop OI'D €CTECTBEHHOHAYYHOU U

puoOOPHI («Touka pocray) TyMaHUTapHOM 001acTIx
bu6mmoreka [IOK MTO3HAHUS,
https://m.edsoo0.ru/7f41 | wucciaenoBaTenbCKOM
a4ab JIEATEIBHOCTH
Hudposas [IposBisATE MHTEPEC K
JTabopaTopHst 1Mo NPaKTUIECKOMY H3yICHHIO
busuke, obopynoBanue | mpodeccuii u Tpyna

Paznoxenue JUTSL AEMOHCTpAIAN Pa3IMYHOTO POJia, B TOM

4.3 | Oemoro cBeTa B 3 oTbITOB, Habop OI'D YHCIIe Ha OCHOBE

CHIEKTP («Touka poctay) MIPUMEHEHHUSI PEIMETHBIX
bu6moreka [IOK 3HAHUH
https://m.edsoo.ru/7f41
a4ab

Hroro mo pazgeny 15

Pa3nen 5. KBanToBble fiBJIeHUS

Hcnyckanue u

[udposas
nabopaTopus 1o

busuke, o60pya0BaHNE
JUTSL IGMOHCTpAIHN

Bripaxars
MO3HABaTEIbHbBIE
MHTEPECHI B Pa3HBIX
MpEeIMETHBIX 001aCTAX C

5.1 | moryomnieHne 4 OTBITOB, Habop OI'D Y4ETOM MHIUBHUIYATbHBIX
CBETa aTOMOM («Touka poctay) HMHTEPECOB, CIIOCOOHOCTEH,
bu6nunoreka [IOK NOCTHKEHUH
https://m.edsoo.ru/7f41
a4a6
Hudponas Bripaxars akTHBHOE
naboparopusi 1o HENpUITHUE JCHCTBHIA,
¢duznke, 000pyI0BaHUE | PUHOCSIIUX BPE]
VIS IEMOHCTpAINH npupoe
5.2 Crpoenne 6 OTIBITOB, Ha6(1)3p ors -
aTOMHOTO si/ipa
(«Touka pocray)
bubnuoreka [IOK
https://m.edsoo.ru/7f41
a4a6
SnepHse Hudposas Beipaxars AKTHBHOC
5.3 7 n1abopaTopHst 1Mo HENpUITHE NEUCTBUH,
peaxiuu

¢dusnke, 060pynOBaHNE

MMPUHOCAIINUX BPCO
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JUTSL IEMOHCTPAIUH
onbITOB, Habop OI'D
(«Touxka pocray)
bubnuoreka [IOK
https://m.edsoo.ru/7f41

a4ab

pUpoIe

Hroro no pazneny

17 1 2

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IM I MOTYJIb

[ToBTOpEHuE N
00o001IeHNe
6.1 | conepxanus
Kypca hu3nKu
3a 7-9 knacc

Hudposas

nabopaTtopus Mo
¢busuke, obopyaoBaHUE
JUTSL IEMOHCTPAIHH
OTBITOB, Habop OI'D
(«Touxka pocrtay)

BeIpaxats
MMO3HaBaTEJIbHbBIC
WHTEPECHI B pa3HBIX
MIPEAMETHBIX 00JIACTSX C
YUETOM WHINBUTYaTHHBIX
HWHTEPECOB, CIIOCOOHOCTEH,
NOCTHKECHUU

Wroro mo pazueny 9
OBILEE
KOJIMYECTBO
YACOB 1O 102 3 6
I[TPOTPAMME
5. TIOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC
HanmenoBan aTta Ko
ue pasjena Ko : perT
Tema ypoxka 4YECTBO S daxr | MPOB
4acoB
Ka
dusuka u eé
poJb B
1. | no3Hanuu 6
OKpY:Kauer
0 MHUpa
®dusuka — Hayka o npupone. AsieHus
1 pUpoabl. BBOAHBIN HHCTPYKTaX MO 1
T.b.
2 Du3nyecKue sIBICHUS 1
3 Ou3nyecKue BEININHBI U UX 1
U3MepeHue
JlaGopatopHnas pabdora Ne 1
4 «OrmpeneneHue MeHbl AeTCHUS Kb 1
usMeputensHoro npudopa» T.b.
(«Touxa pocrta»)
MeTobl HAy4YHOTO MO3HAHUSI.
5 Onwucanue GU3NUECKUX SBICHUH C 1

HOMOIIBIO MOJIETEN
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Jlaboparopuas padota Ne 2
«OnpeseneHre pa3MepoB MaJIbIX TEID

6 T.b. .
(«Touka pocrtay)
IlepBoHayau
bHbIE
2. | cBeaeHHS O 5
CTPOEHNH
BelllecTBa
Crpoenue BemectBa. OMBITHI,
7 JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE 1
BEIIlECTBA
8 JIBMKEeHME YacTHIT BeNECTBA 1
Jlabopatopnast pabota Ne 3 «OmnbIThI MO
9 HaOJIIOZCHUIO TEIIJIOBOTO PACIIMPEHUS 1
razos» T.b.
(«Touka pocrtay)
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA 1
OcoOEHHOCTH arperaTHBIX COCTOSTHUHN
11 BoJibI. O000IIEHHE TT0 pa3aeTy 1
«lTepBoHauUanbHBIE CBEJECHUS O
CTPOCHHH BEIIECTBA»
JIBu:xeHME U
3. | B3aumojeiic 21
TBHE TeJl
Mexannueckoe OBU)KEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE 1
JIBUKCHHE
13 Ckopoctb. EquHUITBI CKOPOCTH 1
14 Pacuer nmytu 1 BpeMeHU ABMKCHUS 1
15 Huepuus. Macca — Mepa HHEPTHOCTH 1
TeN
16 [InoTHOCTH BemecTBa. Pacuer maccel n 1
oObeMa Telna 1Mo ero IIOTHOCTH
Jlaboparopnas pabota Ne 4
«OrnpeneneHue MmMIOTHOCTH TBEPOTO
17 1
tena» T.b.
(«Touka pocrtay)
Pemenue 3agau no teme «IlnoTHOCTH
18 BemecTBa». [loaroroska k BITP 1
(«Touka pocray)
Cuna xak XxapakTepucTUKa
19 B3auMoJeicTBus Ten. Cuila ypyrocTy. 1
3akoH ['yka
JlaGopatopHnas pabota Ne 5 «M3yuenue
20 3aBUCHUMOCTH PACTSIKEHHS 1

(nedopmarn) NpyXUHBI OT
puioKeHHou cuib» T.b.
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(«Touka pocray)

21

SIBnenne TaroreHus. Cuiia TSHKECTH

22

CBs13b MEX/ly CUIION TSKECTH U Maccoi
tena. Bec Tena. Pemntenue 3amad mo teMe
«Cuia TsoKecTH»

23

Cuna TspKecTH Ha JIpyTrUX IUIaHeTax.
Pu3n4ecKue XapaKTepUCTUKH TUIAHET

24

W3mepenue cui. Jlunamomerp

25

Bec Ttena. HeBecoMocTh

26

CrnosxeHue IByX CUJI, HallpaBJIEHHBIX MO
OJHOM IpsIMOM. PaBHOAEMCTBYOIIAS
CUII

27

Pemrenne 3agau mo reme
«PaBHOJENCTBYIOIIAS CUII»

28

Cuna tpenus u e€ Bunbl. TpeHue B
MIPUPOJIE U TEXHUKE

29

JlabopaTtopnast pabota Ne 6 «3yuenune
3aBHUCHUMOCTHU CHUJIbI TPEHUA CKOJIbXKXCHUA
OT CHJIBI JaBJICHUSA U XapaKTEpa
COTIPHKACAIOLINXCS TIOBEPXHOCTEI»

30

Pemenue 3aga4 Ha onpeneneHne
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenne 3amag mo Temam: «Bec Temay,
«I"padudeckoe n300pakeHUE CHIDY,
«Cunbly», «PaBHOICHCTBYIONIAS CHID)
IToaroroBka x BIIP

(«Touka pocrtay)

32

KontponbHas padorta Ne 1 mo temam:
«MexaHndecKkoe JBHKEHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I"paduyeckoe n300pakeHUE CHUIDY,
«Cusb»

JlaBaenue
TBEPABIX
TeJl,
JKHIKOCTEeH
H Ira3oB

21

33

Hasnenue. CriocoObl yMEHbLICHUS U
yBeIUM4eHUs AaBiieHus. [IoBTOpHBII
nHCTpyKTax 1mno T.b.

34

JlaBneHue rasa. 3aBUCUMOCTb JaBJICHHUS
rasa ot 00béma, Temreparypsl

35

Hepezlaqa JaBJICHUA TBép,[[LIMI/I TCJI1aMu,
KHUAKOCTAMMU U Ira3aMu. 3akon I[Tackams

36

I[aBJ'IeHI/Ie B XXUJKOCTH U Tra3sec,
BBI3BAaHHOE JICMCTBUEM CHJIBI TSKECTU

37

Pemienue 3amad no teme ((I[aBJICHI/Ie B
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SKUIKOCTH U rase. 3axoH Ilackaisay

38 CooOmiarommmecs CoCybl 1

39 I'uapaBarueckuil mpece 1

40 ManomMmertpsl. [IopIIHEBOM KUIKOCTHBIN 1
Hacoc

a1 Atmocdepa 3eMiH U IPUYHHBI e€ 1
CYIIECTBOBAHUS

42 Bec Bo3myxa. ATMochepHOe naBieHHe 1

43 N3mepenune atmMochepHOTro JaBICHHUS. 1
OnsiT Toppuueniu

44 3aBUCHMOCTH aTMOC(HEPHOTO JaBICHUS 1
OT BBICOTHI HaJT yDOBHEM MOPSI

45 Bbapomerp-anepous. ATmochepHoe 1
JABJICHUE HA PA3JTUYHBIX BHICOTAX

16 Pemenue 3agau no teme " 1
ATtMocdepHoe naBneHue"
JlelicTBrE )KUJIKOCTHU W Ta3a Ha

47 MOTPYKEHHOE B HUX TeJ0. ApXHMeI0oBa 1
cuia
JlabopaTtopnast pabota Ne 7
«OmpeneneHue BHITATKABAIOIIEH CHITHI,

48 JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B 1
KUIKocTh» T.B.
(«Touka pocrtay)

49 [1naBanue ten 1

50 Bo3ayxormaBanue 1

51 Pewrenue 3anau o reme: «IlnaBanue 1
cynoB. Bo3ayxomiaBanue»

52 Pewrenue 3agau o Teme: «/laBnenune 1
TBEPABIX TEJ, KUAKOCTEH U ra30B»
KonTtponbHas padora Ne 2 1o teme

53 «/laBreHue TBEpBIX TEN, JKUJIKOCTEH 1 1
ra3oB»

Pabora u
5. MOIIHOCTbD. 12
JHeprus

54 Mexanudeckas pabora 1

55 MoutHocTts. EquHAIEI MOIIIHOCTH 1

56 [Ipocteie Mexanu3Mbl. Poryar. 1
PaBHOBecue cuil Ha pruare

57 Pbluaru B TexHMKe, OBITY M IIPUPOJIE 1
JIaGopatopHas padorta Ne 8

58 «HccnenoBanne ycinoBHUil paBHOBECHUS 1
pbruara» T.b.

59 Pemenue 3agau no reme «YcinoBus 1

PAaBHOBCCHA pbIvara»
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KoaddutmenT noneznoro neicTBust

60 1
MEXaHHU3Ma.
Jlaboparopuas padota Ne 9
«M3mepenue KIIJI HakIOHHOU
61 1
mnockoctu» T.b.
(«Touka pocrtay)
62 Pemenne 3ama4a no teme «PaboTa, 1
MoIHocTh, KIT/[»
63 Mexanndeckas sHeprus. Knnernueckas 1
Y NMOTEHIMAIbHAs SHEPTUS
64 3aK0H COXpaHEHUsI MEXaHUYECKOM 1
SHEPTHH
65 KonTtponsnas padora Ne 3 o Teme: 1
«PaboTa 1 MOIIHOCTB. DHEPrUs»
PesepBHbIe 3
YPOKH
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TemMe: «MeXaHWYeCKOe JIBIKCHHUE
PeseprubIit ypok. PaboTta ¢ Tekctamu
67 o teme: «JlaBieHne TBEPIBIX Tel, 1
JKUJIKOCTEN U Ta30B»
PesepsubIit ypok. PaboTta ¢ Tekcramu
o reme: «PaboTta. MoImHOCTb.
68 DHeprus» 1
IToaroroBka x BIIP
(«Touka pocrtay)
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
8 KIIACC
Haumenona Koppe
Komu
HHUE pazzena [Hara KTHPO
Tema ypoxka 4ECTBO
BKa
4acoB
TJ1aH Gbakr
TemoBbie
1. 28
SIBJICHUS
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
MOATBEPKI€HUs. BBOAHBINM HHCTPYKTAX
no T.b.
2 Macca u pazMep aToMOB M MOJIEKYII 1
3 Mogenu TBEPAOTO, )KUAKOTO U 1
ra3000pa3HOro COCTOSIHUM BeleCTBa
OOBbsicHEeHUE CBOMCTB TBEPOTO, JKUIKOTO
4 Y Ta3000pa3HOT0 COCTOSTHHUI BEIIeCTBa 1

Ha OCHOBE IOJIOXKCHMI MOJICKYJIAPHO-
KUHETHYECKOH TCOpHUU
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Kpucrannuaeckue u amopdHbie Tena

CMauuBaHue U KalUUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHHE

TennoBoe pacHIMPEHNE U CKATUE

o N O |O1

Temneparypa. CBs3b TEMIIEPATYpPhI CO
CKOPOCTBIO TEIIOBOT'O JIBUYKEHUS YaCTHUI]

PR ke

Buyrpennss sHeprus. CriocoObr
M3MEHCHUS BHYTPEHHEH SHEPTHU

|

10

Buael Tenonepenaun

11

VYpoxk-koupepennus «I[Ipaktuyueckoe
HCII0JIb30BaHNE TEIIOBBIX CBOMCTB
BCUICCTB U MaTCpI/IaJ'IOB B IICIX
SHEPTOCOEPEIKEHUS

12

KommuectBo TemioTsl. Y aenpHas
TCIIJIOECMKOCTD

13

YpaBHEHHE TEIUIOBOTO OasiaHca.
TernnooOMeH u TETIOBOE paBHOBECHE

14

JlabopaTtopnast pabota Nel
«HccnenoBanue siBIEHUS TEJI0O0OMEHA
IIpY CMEUIMBAHUU XOJIOAHOW U TOpsTYeit
BoawI» T.b.

(«Touka pocrtay)

15

Pacuer xosn4JecTBa TEIJIOTHI,
HEOOXOUMOTO JJIS HAarpeBaHus Teaa 1
BBIJICTSIEMOTO UM TIPH OXJIAXKICHUT

16

JlabopaTtopnast pabota Ne 2
«Omnpenenenue yaenbHOU TEIIOEMKOCTH
Benlectsay 1.b.

17

DHeprus TOIMBa. Y ieiabHas TemioTa
CrOpaHus.

18

IInaBnenue u OTBEPACBAHHUC
KpUCTAIIIMYECKUX TEJI. yI[CJ'IBHaH
TCIJIOTA IJIaBJICHUA

19

Pemenue 3agau no teme:» IlnmaBnenue u
OTBCPACBAHUC KPHUCTAJLNIMYCCKHUX TCID»

20

[TapooOpazoBanue 1 KOHJIEHCAITHS.
Hcmnapenue

21

Kunenue. Y nenbHas Teniaora
napooOpa3oBaHUs U KOHJICHCALIUH.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIIEHUS OT
aTMOC(EepHOTro JaBJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota Ne 3 «Onpenenenue
OTHOCHUTEIJIBHOM BJIIAKHOCTHU BO3yXa»
T.b.

(«Touka pocray)

23

Pemenne 3amaq Ha OIMPCACIICHUC
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BJIAJKHOCTH BO31yXa

[TpuHIMTIBI PaOOTHI TETIIIOBBIX

24 nsurareneif. [lapoas TypOuHa. 1
JlBurarens BHYTPEHHETO CTOpaHUs
KII/ TermmoBoro aurarens. TernnoBbie
25 JBUTATE U 3alllUTa OKpyKarouei 1
CpeIbI
26 3aKoH COXpaHEHUs U MPEBPAIICHUS 1
SHEPTUU B TCIUIOBBIX MPOIIECCAX
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
27 teme «TemnoBsie siBIeHus. M3mMeHnenue 1
arperaTHhIX COCTOSTHUH BEIIECTBAY
Kontponsnas padora Ne 1 no teme
28 «Temnossle sBicHUS. VI3MEeHEeHHE 1
arperaTHhIX COCTOSTHUH BEIIECTBAY
JJleKTpHYe
o5 | CKHEH 37
MATHUTHBI
€ SIBJIeHHSA
29 DnekTpusanus tein. [[Ba pona 1
IEKTPUICCKHIX 3aPsIOB
30 B3anmonericTBue 3apspKEHHBIX TEII. 1
3akon Kynona
Onekrpuueckoe nose. HanpskeHHOCTh
31 anektpudeckoro nosis. [punmun 1
CYIEPIO3UINH IEKTPUUECKUX MOJIeH
Hocutenu snexTpuueckux 3apsiioB.
32 DneMeHTapHbIi 3aps. [loBTopHBIi 1
UHCTpYKTaxX 1o T.b.
33 Ctpoenue atoma 1
34 [IpoBOHMKHY W AWDIIEKTPUKH. 1
35 3aKOH COXpaHEHHUS IEKTPUYECKOTO 1
3apsiaa
36 Pemenue 3a1ay Ha MpUMEHEHUE CBOMCTB 1
ANEKTPUYECKHUX 3apsI0B
DIEKTPUYECKUM TOK, YCIIOBHS €TI0
37 cyuiecTBoBaHusl. MIcToUHUKHI 1
ANEKTPUYECKOTO TOKa
38 JIefCTBUS DIEKTPUUECKOT0 TOKA 1
39 DNEeKTpUUYECKU TOK B MeTaJUIax, 1
KUAKOCTAX M razax
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIE 1
4acTu
41 Cuna Toka. 1
JlaGopatopHnas paborta Ne 4 «M3mepenue
42 U peryaupoBaHue cuibl Toka» T.b. 1

ITonroroBka k BIIP
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(«Touka pocrtay)

43

DNEKTpUUECKOE HANPSKEHHE.
BoubsT™eTp.

44

Jlaboparopuas pabota Ne 5 «3mepenue
U peryivpoBaHue HanpsokeHus» T.6.
(«Touka pocray)

45

CornpoTuBieHNE MPOBOJHUKA. Y JCIBHOE
CONPOTHBIIEHUE BEIIECTBA

46

3aBHCHUMOCTB CHJIBI TOKA OT HANPSHKECHUSL.
3akoH Oma 11 yyacTKa LenH

47

Jlabopatopnast padota Ne 6
«HMccnenoBanue 3aBUCUMOCTH CUITBI
TOKa, UJIYILLEro Yepe3 pe3nucTop, oT
COTIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pesucrope» T.b.

48

HOCJ’IGJIOB&TGJ'H)HOG " MapaJijICJIbHOC
COCAMHCHUA IMMPOBOAHHUKOB

49

JlabopaTtopnast padota Ne 7 «[IpoBepka
MpaBUJIA CIOKEHUS HANPSIKEHUN MTPU
MOCIIEIOBATEIIHbHOM COETMHEHHH JBYX
pesuctopos» T.b.

(«Touka pocrtay)

50

Pemenne 3a1a4 Ha MpUMEHEHHE 3aKOHA
OmMa 1St pa3IMYHOTO COCAMHCHUS
MTPOBOTHUKOB

51

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoymnsa-Jlenma

52

JlaGopaTtopnast pabota Ne 8
«OrnpeneneHue padoTbl U MOIIHOCTH
anekTpuueckoro Toka» T.b.
(«Touka pocrtay)

53

DneKTpuyecKre Uenu 1 noTpeouTenu
ANEKTPUYECKOM SHEPTUU B OBITY.
Kopotkoe 3aMbikanne

54

[ToaroToBka K KOHTPOJIBHOU paboTe MO
TeMe «DNEeKTPUIECKUE 3apsIbl.
3apsiKeHHbBIE Tella U UX B3aUMOJCHCTBHUSL.
[TOCTOSIHHBIH 2IEKTPUUYECKUN TOK»

55

Kontponsnas padora Ne 2 o Teme
«DNEeKTPUYECKHUE 3apsAJIbl. 3apsSKEHHbIE
Tea U ux B3auMoaercTBus. ITocTosSHHBIM
AIEKTPUYECKUI TOK»

56

IloctosiHHEIE MarHuThl, UX
B3aHMMOJICHCTBHE

57

MarunutHoe nosie. MarauTHoe noJie
3eMJIH U €r0 3HaYeHUE JUIS )KU3HU Ha
3emie

58

OmneIT Opcrena. MarauTtHoe 1noJie
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QJICKTPHUYCCKOI'0 TOKa MarauTHoOE€ II0JIe
KaTylIKu ¢ TOKOM

59

[IpuMeHeHue 311eKTpOMarHuToB B
TEXHUKE.

60

DneKTpoABUTaTeb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 371€KTpoABUraTeNne B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHCIIOPTE.

61

JlabopaTtopnast pabota Ne 9
«KoHcTpynpoBaHue 1 u3ydyeHue padoTbl
anektpoasurarens» T.b.

(«Touka pocra»)

62

Omnbrter @apazest. 3akoH
JJIIEKTPOMAarHUTHOM MHAYKIuu. [IpaBuio
Jlenna

63

DnekrporeHeparop. CrocoObl MoaydeHus
ANEKTPUYECKON SHEPTUH.
DIEeKTPOCTAHIIUHA Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

64

[ToaroToBka kK KOHTPOJILHOM paboTe 1Mo
TEME «aﬂeKTpI/I‘IeCKI/Ie 1 MarHuTHBIC
SIBJICHUSA»

65

KonTtponbHas padota Ne 3 o teme
«DNEKTPUIECCKHE U MAaTHUTHBIC SIBIICHUS»

Pe3epBHbIe
YPOKH

66

PeseprubIit ypok. PaboTta ¢ Tekctamu mo
TeMe «TernioBbIe IBICHUS»
(«Touka pocray)

67

PesepBHbIit ypok. PaboTa ¢ Tekctamu no
teMme «IIOCTOSTHHBIN ANEKTPUUECKUN TOK»

68

PesepBubIit ypok. PaboTa ¢ TekcTtamu no
TeMe «MarHuTHbIE SIBJICHUS»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

9 KIIACC

HanmenoBan
He paszena

Tema ypoxka

Koan
YECTBO
4acoB

JlaTa

Koppe
KTHPO
BKa

IIJ1aH

dbakr

MexaHHn4YecKHe
ABJICHUSA

40

MexaHuueckoe JBMKEHUE.
MarepuanbHasi Touka. BBOIHBIN
nHCTpyKTax 1o T.b.

Cucrema orcueta. OTHOCHTEILHOCTD
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MCXaHUYCCKOI'O IBMXXCHUA

PaBHOMEpPHOE ITPAMOIMHENHOE

3 JIBUKCHHE
HepaBHoMepHOE npsIMOIIMHEHHOE

4 newkenne. CpeHsis 1 MTHOBEHHAS
CKOPOCTH

5 [IpssMOIMHENHOE PABHOYCKOPEHHOE
JIBH)KEHUE. Y CKOPEHUE
CxopocCTh MPSMOJIMHEHHOTO

6 paBHOYCKOpEHHOTO JMBMKeHMS. [ paduk
CKOPOCTHU
JlabopaTtopnast pabota Ne 1
«OrnpeneneHne yCKOpEeHUs Tena npu

7 PaBHOYCKOPEHHOM JBWKCHUU 110
HAaKJIOHHOM 1uiockoctu» T.b.
(«Touka pocray)

8 CBo0Ooguoe magenne teir. OnbIT
lanunes
PaBHOMEpHOE IBHXKEHHE TTO

9 okpyxHocTu. Ilepron n gacrora
oOparmenus. JInaeitHas U yriioBas
CKOPOCTH.

10 LleHTpoCTpeMHUTEIEHOE YCKOPEHUE

11 [Tepssiii 3axoH HpioToHa. BekTop cuiibl

12 Bropoii 3akon HeroToHa.
PaBHOfelicTBYIOIIAS CHITa

13 Tpetnii 3akoH Hetotona. Cynepno3uius
cuI

14 Pemenue 3a1au Ha mpUMEHEHHE 3aKOHOB
Hprotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amay nmo reme: «Cuia
YIIPYTOCTH»
Jlaboparopnas pabota Ne 2

17 «OrmpeneneHue >KeCTKOCTH MPYKUHBD»
T.b.

18 Cuina TpeHus

19 Pemenue 3agau o teme «Cuia TpeHUs
Jlaboparopnas pabota Ne 3

20 «Omnpenenenne KodpPUIHEHTa TPEHUS
ckoJibxkeHus» T.b.
Pemenue 3a1au o Teme «3aKoHbBI

21 Herorona. Cuna ynpyroctu. Cuna
TPEHUSI»
[Toaroroska k OI'D («Touka pocrTay)

29 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO

TSATOTEHHsL. Y CKOpEeHHE CBOOOTHOTO
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IHagacHus

23

Ypok-koHpepeHmus: «JIBuxeHne Ten
BOKPYT I'PaBUTAIIMOHHOTO LIEHTpPA
(Conneunas cucrema). ["amakTuku»

24

Pemenue 3amgau o teme: «Cuma TsHKECTH
Y 3aKOH BCEMUPHOTO TATOTCHUS»
[Toaroroska k OI'D («Touka pocTay)

25

[IepBas kocmMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

26

PaBHOBecue MaTepuanbHON TOUYKHU.
AOcomroTHO TBEpHOE Teno. PaBHoBecHe
TBEPAOTO TeNa C 3aKPEMIEHHONW OChIO
BpaieHuss. MoMeHT cuibl. LleHTp
TSOKECTH

27

PaBHOBecHe MaTepuanbHOM TOUKHU.
AOcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeNa C 3aKPEMIEHHONW OChIO
BpaieHuss. MoMeHT cuibl. LleHTp
TSOKECTH

28

Pemenue 3amag mo reMme «KMOMEHT CUIIEL.
LenTtp TsRECTH»

29

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe «MeXaHHn4eCcKoe IBI)KCHHE.
Bsaumonelictue Tea»

IToaroroska x OI'D

(«Touxka pocrtay)

30

KonTtponbnas padota Ne 1 mo teme
«MexaHn4yecKoe JBIUKEHHUE.
BsaumoneiictBue Tea»

31

Nmnynec tena. UMnynbe cuibl. 3aK0H
COXPaHEHHUS UMITyJbCca. YIIPYroe u
HEYIpyroe B3auMoIeHCTBHE

32

Pemrenue 3agay mo reMme «3aKkoH
COXPAHEHUS UMITYIbCA»

33

Ypok-koHpepenius «PeaktuBHoe
JIBUKEHUE B MPUPOJIE U TEXHUKE»

34

Mexanuueckas pa60Ta 1 MOIIHOCTb

35

PaboTa cuisl TAKECTU, CUJIBL YIIPYT'OCTHU
" CUJIbl TPCHUA

36

JlaGopatopHas padora Ne 4
«Omnpeznenenne padbOThI CUIbI TPEHUS IPU
PaBHOMEPHOM JIBU)KEHUH TeJa 110
TOPU30HTAIBHOM noBepXHOCTU» T.b.

37

CBsI3b 3HEprUM U pabOTHI.
[ToTeHumanpHas SHEPrus

38

Kunernueckas sneprus. Teopema o
KMHETUYECKOM dHEPrun

39

3aKkoH COXpaHCHUS DOHECPIUU B MCXAHUKC
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40

Jlaboparopuas pabota Ne 5 «3yuenue
3aKOHa coxpaHeHus sHeprum» T.b.

Mexannueckue
KoJIe0aHud u
BOJIHBI

15

41

KosebarenpHO€E IBUKEHUE U €TO
XapaKTepI/ICTI/IKI/I

42

3aryxaromue Koyiebanus. BeiHyX/1eHHbIE
KojebaHus. PezoHaHc

43

MareMaTryecKkuii U NpyKUHHBIN
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb
repuoja KojieGaHUM OT )KECTKOCTH
MIPYKHAHBI U Maccel rpy3a» («Touka
pocTtay)

45

[IpeBpanienue sHEprun npu
MEXaHUYECKUX KOJIeOaHUIX

46

Jlabopatopnast pabota Ne 6
«OrmpeneneHue 4acToThl U eprojia
KoJiebaHuil IpyKMHHOTO MasiTHUKay T.b.
(«Touka pocrtay)

47

JlaGopaTtopnast pabota Ne 7 «IIpoBepka
HE3aBHCHUMOCTH Mepro/ia KoJieOaHui
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpyza» T.b.

48

Mexanunueckue BoaHbl. CBONCTBA
MeXaHU4YecKux BoJH. [IpomonbHbIe U
rnomnepeyHbie BOJHbI. [I0BTOpHBIN
UHCTpYKTaxX 10 T.b.

49

VYpoxk-koHpepenus «MexaHndecKue
BOJIHBI B TBEpIOM Telie. CelicMuYecKue
BOJIHBI»

50

3Byk. PactipocTpaHeHue 1 oTpakeHue
3ByKa

51

Ypok-uccnenoanune «HadmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI»
(«Touka pocrtay)

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

VYpoxk-koHpepeHuus: «YIbTpa3ByK U
MH(Pa3BYK B IPUPOJIE U TEXHUKE»

54

IloaroroBka k KOHTpOJ'II:HOﬁ pa60Te 1o
TeMe «3aKOHBI COXpaHCHU:.
MexaHn4ecKkue KoJacOaHus ¥ BOJHBI»

55

KonTtponpHas padota Ne 2 o reme
«3aKOoHBI cOXpaHEHMsI. MexaHn4ecKue
Kosie0aHMs U BOJHBI»

JIEKTPOMArH
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UTHOE 0J1¢ U
3JIEKTPOMArH
UTHBIE BOJIHBI

56

DNEeKTPOMarHuTHOE TOJIE.
SHGKTPOMaFHI/ITHI)IG BOJIHBI

57

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

58

VYpoxk-koudepennus «lllkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 31€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOW CBSI3U»
[HoaroroBka k OI'D

(«Touka pocra»)

59

VYpok-uccnenoBanue «M3ydeHune CBOMCTB
SHGKTpOMaFHI/ITHI)IX BOJIH C IOMOIIBHO
MOOMIBLHOTO Tenedona»

60

Pemenne 3aaa4 Ha OMpecaAcCICHUC YaCTOThbL
1 JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHbI

61

Pemenne 3aaa4 Ha OoMnpeaAcICHUC YaCTOThL
1 JJIVNHBI SHGKTpOMaFHHTHOﬁ BOJIHbI

CBeToOBBIC
ABJICHUSA

15

62

DneKTpoMarHuTHasi MPUpPOJa CBETA.
CxopocTth cBeTa. BoHOBBIE CBOMCTBA
cBeTa

63

Hcrounuku cBeta. [IpsamonuneitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHHUS
Counnna u JIyHbl

64

3aKOH OTpa)XE€HHUs CBETA. 3epKalia.
Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
OTpa)XCHUSI CBETa

65

[Ipenomiienue cBera. 3akoH
MIPEeJIOMIICHHUS CBETa

66

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonb3oBanue MoJHOTO BHYTPEHHETO
OTpa)XCHHsI B ONTHYECKUX CBETOBOJAX

67

Jlaboparopnas pabota Ne 8
«HccnenoBanne 3aBUCHMOCTH yTiia
MPEJIOMJICHHUSI CBETOBOTO JIyda OT yriia
NaJICHUS HAa TPaHMIIC «BO3IyX-CTECKIIO)
T.b.

68

VYpoxk-koHpepenuus «McnonpzoBanue
MIOJIHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAS! CBSI3b»

69

Jlnaselr. OnTrdeckas CHila JIMH3BI

70

ITocTpoenue n300paskeHu B TMH3aX

71

JIaGopatopHas padota Ne 9
«Omnpenenenne GOKyCHOTO pacCTOSIHUS U
ONTUYECKOH CHIIBI cOOMparOLIeH JIMH3BI)
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T.b. («Touka poctay)

Ypoxk-koudepenuus "Ontuaeckue

72 1
JMH30BBIC TPHOOPHI"

73 I'na3 kak ontuyeckas cucreMa. 3peHue 1

74 Ypok-koHpepeHus «JledeKTrl 3peHusl. 1
Kak coxpanutb 3peHue»
Paznioxxenne 6eroro cBeTa B CIIEKTP.

75 Omngitel Hetotona. CiioxxeHue 1
CIeKTpaJIbHBIX 1IBETOB. [lucnepcus cera
Ypoxk-nipaktruky™m "BoiaHOBBIE CBOMCTBA

76 CBeTa: Iucriepcusi, UHTephEpeHITUS U 1
mudpakims”

5 KBanToBble 17

SIBJICHUSA

77 OmnsiTel Pezepdopaa u mnanerapHas 1
MOJEIb aToMa

78 [Toctynater bopa. Monens aroma bopa 1

79 Hcnyckanue u MorJIomEeHne CBEeTa 1
atomoM. KBaHTHI. JInHEHUYaThIE CIIEKTPHI

80 YpoK-pakTUKyM "Ha?mogleHHe 1
CIIEKTPOB MUCITYCKAHUS

81 PagmoakTuBHOCTE M €€ BUIIBI 1

82 Crpoenue atromHoro siapa. Hykinonnas 1
MOJEIb

83 PannoaktuBHbIC peBpanieHus. M30Tomns 1

84 Pemenue 3amay mo reme: 1
«PaioaKTUBHBIE TIPEBPAILICHUSI»

85 [Tepuon momypacnazna 1
VYpoxk-koHpepeHuus «PaguoakTuBHbIe

86 M3JIYYCHHS B IPUPOJIE, MEAUITHHE, 1
TEXHUKE»

87 SnepHble peakiuu. 3aKOHbI COXpaHEHUS 1
3apsJI0BOIO U MacCOBOTO YHCE

88 DHeprus CBSI3u aTOMHBIX saep. CBs3b 1
MacChl U SHEPrUuu

89 Pemenne 3aga4 mo reme «SnepHbie 1
peaKIm»

90 Peakuuu cunTesa u neneHus saep. 1
Hcrounnku sHeprun CosiHIA U 3BE3NL.
Ypok-koHpepenus «Snepuas
SHepreTuka. JlefcTBusl painOaKTUBHBIX
M3ITy4YeHUN Ha KUBbIE OPraHU3MBbI»

91 [IpopmuHMYM™ 1

[Ipodeccus puzmnk-saepuiuk. Kak
BBITJISIUT paboTa (pu3MKa-saepIiuKa U B
Kakux cepax oH MoxkeT padorats. ['ne
YUUThCs Ha npodeccuto Gpu3nka-

48




SIIEPIIMKA U KaK HAUTH paboTy.

92

[ToaroToBKa K KOHTPOJILHOU pabOTE MO
TeMe: «JIEKTPOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BoJIHBL. KBaHTOBBIE
SIBIICHUS»

93

KonTtponeHast padota Ne 3 o teme:
«QNIEKTPOMAarHUTHOE IOJIE.
DJeKTpOMarHUTHBIC BOJIHBL. KBaHTOBBIE
SIBIICHHSD)

IMoBTOpPHTEILH
o-
o0o0mammii
MOYJIb

94

[ToBTOpenue, 0600IIIEHNE TTO KYpCY
«BzauMmoiericTBre Tem»
[Toaroroka k OI'D («Touka pocTay)

95

[ToBTOpenue, 0606menue. Pemenue
pacyeTHBIX U KaUECTBEHHBIX 3a]1a4 110
TeMe «TernoBsIe mpoLecch»
[ToarotoBka k OI'D («Touka pocra)

96

[ToBTOpenue, 0606menue. Pemenue
pvaeTHBIX 1 KAQYCCTBCHHBIX 3aJ1a4 110
teme «KIIJ] TenaoBBIX ABUTATEIICH»

97

[ToBTOpenue, o6oo6menue. Pemenne
pacyYeTHBIX M KaYECTBEHHBIX 3a7a4 10
teme «KII/] anekTpoycTaHOBOK»
[ToarotoBka k OI'D («Touka pocrta)

98

[ToBTOpEeHuE, 0600IIEHNE TTO KYpCY
«CBETOBBIC SIBJICHUS»

99

[ToBTOpenue, o6o6menue. Padota ¢
TEKCTaMH 110 TeMe «3aKOHBI COXPAHCHHUS
B MEXaHHUKE»

[ToarotoBka k OI'D («Touka pocrta)

100

[ToBTOpeHue, 0606meHue. PadoTta ¢
TexkcraMu 1o TeMe «Koiedanus u
BOJIHBI»

101

[ToBTOpeHue, 0606meHue. PadoTta ¢
TEKCTAMU 110 TeMe «CBETOBBIE SIBICHUI
[Toaroroska k OI'D («Touka pocrTay)

102

IToBTOpenue, o6obmenue. Padora c
TeKcTamu 1o TeMe «KBaHTOBas
saaepHas pU3HKay»

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

102
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6. [IEPEUEHD (KOJUDUKATOP) PACIIPEJIEJIEHHBIX ITO
KJIACCAM TTPOBEPSIEMbBIX TPEBOBAHUNK PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIbHON I[TPOTPAMMUBI

OCHOBHOTI'O OBILET'O OBPABOBAHNS U DJIEMEHTOB COJIEP)KAHUS
10 ®U3UKE

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIIETO
obOpazoBanus (7 kiacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHus
pe3ynbrara
1.1 HCMOJIb30BATh U3YYECHHBIE TOHATHS
1.2 pas3nuyaTh SBJICHUS 1O OMHCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3 pacrmo3HaBaTh MPOSIBIIEHWE HW3YYEHHBIX (U3UYECKUX  SBICHUH B
OKPY)KaIOIlleM MHpE, B TOM uucie PU3NYECKUE SBIECHUS B MPUPOJE, TIPU
9TOM TEpeBOAMTHh NPAKTHUYECKYIO 3agady B Y4eOHYIO, BBIJIENSTh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

14 OTIMCBHIBATh U3YYCHHBIC CBOMCTBA TeI U (DPU3UUYCCKUE SBIICHUS, UCTIOJB3YS
¢u3nveckue BEIMYMHBI, TPU ONMHCAHWUM TPABWIBHO  TPAKTOBATh
(U3NYECKUN CMBICI UCTIOJB3YEMBIX BEIMYMH, UX 0003HAUYCHUS U SHHULIBI
(GU3NYECKUX BEIMYMH, HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
U3yUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITUINH

1.5 XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHHUS U TPOILIECCHI,
UCIIOJIb3YSl M3YYEHHbIE 3aKOHbI, TIpU OSTOM JIaBaTh  CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMChIBATh €70 MaTEMaTHUYECKOE BBIPAKECHHE

1.6 OOBACHATH (I)I/ISI/I‘ICCKI/IC SABJICHUA, IIPOLCCChI U CBOMCTBaA TCJI, B TOM YHCJIC
N B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa:
BBIABJIATD ITPUYXMHHO-CICACTBCHHBIC CBA3U, CTPOUTD 00BsaAcHeHHe U3 1 - 2
JOTNYCCKHUX IIaros C OHOpOﬁ Ha 1l -2 HN3YYCHHBIX CBOIiCTBA (bHSPI‘ICCKI/IX
ﬂBHeHHﬁ, (bHSPI‘ICCKPIX 3daKOHa UJIKM 3aKOHOMCPHOCTH

1.7 pemars pacueTHble 3afaud B | - 2 NENCTBUS, MCIOJIB3YsS 3aKOHBI U
(dopMmynbl, cBA3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a
YCJIOBHS 33aJjauyl 3alMChIBaTh KPaTKoe YCIOBHE, MOJCTABIATh (hU3NYecKue
BEJIMYMHBI B (POpPMyJBl U TMPOBOJUTH PACUEThl, HAXOAUTH CHPAaBOYHBIE
JlaHHbIe, HEOOXOAUMBIE JUIS peIleHHs 3a7ad, OLEHUBATh PEATMCTUYHOCTD
HOJy4eHHOU (pr3nUecKOl BEINYMHBI

1.8 pacnio3HaBaThb HpOGJ’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU TTOMOIIHA
(I)I/I3I/I‘-IGCKI/IX MCTOJOB, B OITUCAHUU UCCIICAOBAHUS BBIACIATH IIPOBECPACMOC
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npenanonokenue  (TUIOTe3y),  pas3auyarb U MHTEPIPETHPOBATH
MOJIy4eHHBIM pe3yabTaT, HAaXOAWTh OIIMOKM B XOJ€ OIbITa, JAeJaThb
BBIBOJIBI 110 €0 pe3ysbTaTaM

1.9

OPOBOAMTH ONbBITBI IO HAOMIOACHUIO (U3WYECKUX SBJICHUM WU
¢buznyecknx CBONCTB Te: dbopMyaMpoBaTH IIPOBEPSIEMBIE
IPEIOI0KEHUS, COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYI0BaHHUS,
3aMMCchIBaTh X0 ONbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBHITIOJIHATh TPSAMBbIE HM3MEPEHHS C HCIIOJB30BAHUEM AHAJIOTOBBIX U
IUQPPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUS TNPUOOPOB C YYETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MIPOBOJUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJTHOM (PM3NYECKOM BETMUMHBI OT
IPYrol € HCIOJNB30BAaHMEM IIPSAMBIX HW3MEPEHHH, Yy4JacTBOBaTb B
IUIAaHUPOBAaHUM  y4eOHOTO HCCIEeNOBaHUS, COOMpaTh YCTaHOBKY U
BBINIOJIHATh HM3MEPEHHUS, Cleqys MNPEUIOKEHHOMY IIIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH (U3WYECKMX BEJIUYUH B BUJE
MPeIIOKEHHBIX TaONHI W rpaduKoB, JAeJaTh BBIBOJBI MO pPe3ylbTaTaM
HCCIIEI0OBAHUS

1.12

MPOBOJUTh KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIUYMH, CIeays
MPEIIOKEHHOW HWHCTPYKIMHM: TpPU BBIMOJIHEHUH HW3MEpPEHH coOuparthb
JKCIIEPUMEHTAIBHYI0O YCTAHOBKY M BBIYMCIATH 3HAYEHHE HMCKOMOM
BEJINYMHBI

1.13

co0Iro1aTh TIpaBUiIa TEXHUKH O€301TaCHOCTH MPpHU paboTe ¢ 1abopaTopHbIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOIIBIO UX OMUCAHUS, UCIIONIb3Ysl 3HAHUS O
CBOMCTBaxX (pu3MUecKUx SBICHUI U HEOOXOIUMbIe (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXOAUTh  HMHGOpMAMIO O  IpUMEpax)
NPaKTUYECKOTO WCIIOJIb30BaHUS (U3UYECKUX 3HAHUW B IOBCEIHEBHOMN
JKU3HU U1 oOecriedeHus: 0€30MacHOCTH MPpU 00palieHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370POBbS W  COOIFOJICHUSI
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOIICH cperie

1.16

OCYIIECTBIATh OTOOp HCTOYHMKOB HH(popManuu B ceTu MHTepHeT B
COOTBETCTBUU C 33JJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH W TIIyTeM CpPaBHEHHsS PA3JIMYHBIX HCTOYHUKOB BBIACIATH
UHpOpMaLIMIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOW MM MOXKET OBbITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh MPU BBINOJHEHUH Y4eOHBIX 3aJJaHMH HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3NYECKOTO COJep KaHuUs, CIPAaBOYHbIE MaTepUalIbl, PECYPChI
cetu VIHTepHeTr, BianeTp NpUEMaMU KOHCIIEKTHMPOBAHUS  TEKCTA,
npeobpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYT'YIO
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1.18 co37aBaTh COOCTBEHHBIC KpPaTKUE MHCBMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB MH(opMaIK (HU3NIECKOTO COJCPKAHUSA, B TOM
qrcae MyOJUYHO JenaTh KpaTKUe COOOIIEHHUS O pe3yiabTaTrax HpPOEKTOB
WM Y4eOHBIX HCCIENOBAHMWH, NTPU OSTOM TPAaMOTHO HCIIOJIB30BAThH
W3yYCHHBI TOHATUHHBIA ammapar Kypca (HU3HKH, COIPOBOXKAATH
BBICTYIIJICHUE ITPE3CHTALNEN

1.19 IPU BBINOJHEHUU Y4YEOHBIX IPOEKTOB W HCCIECAOBAHMN paclpeaeisiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C IIOCTABJICHHBIMH 33Ja4aMH,
CIIEINTh 3a BBINIOJHEHHWEM TIUIaHA JCHCTBWIA, a/JE€KBaTHO OIICHHBATH
COOCTBEHHBId  BKJAJ B  JEITENBHOCTh  TPYNIBI,  BBICTPAWBAThH
KOMMYHUKAaTHBHOE B3aUMOJICWCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHX

[IpoBepsiemblie anemMeHTsl coaepxanus (7 kiacc)
Kon Kon [IpoBepsieMble 37IEMEHTHI COAEPIKAHMS
paznena JJIEMEHTa
1 OU3UKA 1 EE POJIb B IIO3HAHNU OKPYXXAIOIIEI'O MUPA

1.1 ®usnka - Hayka o npupone. SBieHus npupoxasl. Pusnueckue
SIBIICHUS: MEXaHUYECKue, TEIUIOBHIE, ANIEKTPUUECKHE,
MarHuTHbIE, CBETOBbIE, 3ByKOBbHIE

1.2 ®dusndeckne BeTWYMHBL M3MepeHne QU3NYEeCKUX BEIIMYHH.
duznyeckue MPUOOPHI. [Torpemnocts W3MEpPEHHUI.
MexnyHapoaHas cucTeMa eIMHHULL

1.3 EcTecTBeHHO-HAy4HBIi ~ METOJ  TO3HAHWA:  HaOJIOJEHUE,
MIOCTAHOBKAa  HAy4yHOTO BOIPOCA, BBIABIKEHHUE THIIOTES,
9KCIEPUMEHT 1o MIPOBEpKE TUIOTES, 00BsicCHEHHE
HaAOJI0JaeMOT0 SIBJICHUS

1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5 [IpakTrueckue paboOTHI:
H3mepeHnue paccTosiHUi.
N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MaJbIX TEI.
WN3mepenune  TemmepaTypsl NPU  TOMOIIM  KUIKOCTHOTO
TEPMOMETpA U IaTYUKA TEMIIepaTyphl

2 IMEPBOHAYAJIBHBIE CBEJJEHU O CTPOEHUU BEIIECTBA

2.1 CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHLITI:I,
AOKa3bIBArOIHUEC JUCKPETHOC CTPOCHUEC BCIICCTBA

2.2 JBmxenne wyactul BemniecTBa. CBsI3b CKOPOCTU JBUKEHHUSA
4acTuil ¢ Temrepatypoil. bpoyHoBckoe nBmxkenue, muddy3us

2.3 BzaumoneiictBue HacCTHuIx BCIICCTBA: MPUTAKCHHUC n

52




OTTAJIKUBAHHEC

2.4 ArperaTHble COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH
U TBepAbIX (KpUCTANIMYECKUX) Tel. B3auMmocBsazp Mexny
CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHHSIX U HUX
ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6 [IpakTuyeckue paboOTHI:

Onenka nuameTpa aromMa METOJOM PsIOB (C UCIOJIb30BAaHUEM
¢doTorpaduii).
OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B.
OnpITel 1O OOHAPY)KEHUIO JEHCTBUS CHJI  MOJIEKYJISPHOTO
MPUTSKCHUS

JABWXEHUWE N BBAUMOJIENCTBUE TEJI

3.1 Mexanndeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEpPHOE
JIBIKCHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBIKEHHH.
Pacuer mytu 1 BpeMeHU ABMKEHUS

3.3 SlBnenne mHepuUMM. 3aKOH MHEpLUUH. B3auMojaencTBue Ten Kak
MpUYKMHA U3MEHEHUsl CKOPOCTH JBMKEHUs Tes. Macca kak Mepa
WHEPTHOCTH Teja

3.4 [InotHocts BemiecTBa. CBSI3p IJIOTHOCTH €  KOJHUYECTBOM
MOJIEKYJ B €IMHUIIE 00beMa BEUIeCTBa

3.5 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue CUiibl ¢ MOMOIIbIO
JMHAMOMeETpa

3.7 SIBnenue TAroteHus U cuia Tsokectd. Cuila TSHDKECTH Ha JIPYruX
rtanerax. Bec tena. HeBecomocTh

3.8 Cuna tpenus. TpeHre CKOJIbXKEHHS U TPeHHE MOKOs. TpeHue B
IpUPOJIC U TEXHUKE

3.9 CnoxeHue  Cwl, HalpaBJICHHbIX IO  OJHOM  MPAMOU.
PaBHOzelicTByOIIAsA CUIT

3.10 [IpakTueckue paboThI

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBIKEHMs (IIapvka B
AKHUJIKOCTH, MOJIETTH 3JIEKTPUUECKOTO aBTOMOOMJIS U TaK Jlanee).
OmnpeneneHue cpelHel CKOPOCTH CKOJIbKEHHUS Opycka WiIn
IIapHKa 10 HAaKJIOHHOW TIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOro Tena.

OnbIThl,  JIEMOHCTPUPYIOIIUME  3aBUCHUMOCTb  PACTSIKEHUS
(nedopmarin) NpyKHUHBI OT NPUIOKEHHON CHUJIBI.
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OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIBI  TPEHUSA
CKOJIbXKEHUSI OT Beca Tela M XapaKkTepa COIPUKACAIOLIUXCS
MOBEPXHOCTEN

3.11 ®uznyeckue SBICHUS B IPUPOJAE: NPUMEPHI JBUKEHHUS C
pPa3JIMYHBIMU CKOPOCTSIMM B JKMBOM W HEXUBOM IIPUPOJE,
JIEMCTBUE CUJIBI TPEHUSI B IPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, IO IIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEN U F'A30B

4.1 HaBnenue tBepaoro tena. CnocoObl yMEHbIIEHUS U YBEJIIMUCHUS
TTABJICHUS

4.2 JlaBmerne rasza. 3aBHCHMOCTHh JIaBJICHHs Tra3a OT oObema,
TEMIIEPATYPhI

4.3 [Tepenava naBieHUs TBEPABIMHU TEJAMH, XKUJAKOCTIMHU M Ta3aMHU.
3akoH [lackans. [THeBMaTHUeCcKre MalIHbBI

4.4 3aBUCUMOCTh JTABJICHUS KUJTKOCTH oT TJTyOWHBI.
I'mapocratuyeckuii  mapamokc.  CooOmiaromuecss  COCY/bI.
IMunpaBirueckre MeXaHU3MbI

4.5 Atmochepa 3emnu wu atmocdhepHoe naBieHue. [IpuyumHBI
CYIIECTBOBAHUS  BO3AYIIHOW  oOomouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHUS OT BBICOTHI
HaJl YypOBHEM MOPS

4.6 N3mepenue armocheproro nasienus. [Ipubopsr 11 usmepenus
aTMOC(EepHOTro TaBICHUS

4.7 JleiicTBHe JKMIKOCTH M Tra3a Ha MOTPYXKEHHOE€ B HHUX TeJO.
BriTankuBaromas (apxuMenoBa) cuia. 3akoH ApXumea

4.8 [InaBanme ten. BozmyxomninaBanue

4.9 [IpakTrueckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT o0Obema
HNOTPY>KEHHOH B )KHJIKOCTh YaCTH Tela.
Omnpenenenre BBITAIKUBAIOUICH CHUIIBI, NEHCTBYIOIIEH Ha Telo,
HOTPYKEHHOE B KHUJKOCTb.
[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIIEH CHUIBI,
JeMCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT MacChl Tela.
OneITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh BBITAIKHBAIOIIEH
CWJIBI, JCUCTBYIOIIEH Ha TEJNO B IKHUIKOCTH, OT oO0bema
NOTPY)KEHHOW B JKHAKOCTh YacTH Tela W OT TUIOTHOCTH
KUIKOCTH.
KoHcTpynpoBanue apeoMeTrpa WM KOHCTPYHMPOBAHHUE JIOJKU U
ompeieJIEHUE €€ Irpy30M0IbEMHOCTH

4.10 dusnueckue SBICHUS B MPHUPOJE: BIUSHUE aTMOCHEPHOTO
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JIaBIICHUS HA )KUBOM OpraHu3M, IIaBaHUE PHIO

4.11

TexHudeckune yCTpONHCTBA: COOOIIAONINECS COCYIBI, YCTPOHUCTBO
BOJIONIPOBOJIA, THUIAPABIMYECKUI Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, IIOPIIHEBON HACOC, ApEOMETP

) PABOTA, MOIIHOCTbD, SHEPT'UA

5.1

Mexanndeckas paborta

5.2

Mexannueckass MOITHOCTD

5.3

[IpocTble MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAsl IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblYara

5.4

[IpumeHenue npaBuia paBHOBECHS pblyara K 0JI0Ky

5.5

"3onoroe mnpaBwio" MexaHuku. KoapduimeHt mosie3HOro
ﬂeﬁCTBHH MEXaHU3MOB. HpOCTBIe MEXaHHU3MBbI B 6I)ITy N TEXHUKE

5.6

[TorenumanbHast SHEPTUM TeNa, HOJAHITOrO HaJ 3eMien

5.7

Kunernueckast sneprus

5.8

[Tomnass MexaHwdeckass DHEpPrus. 3aKOH WM3MEHECHHS W
COXPAaHEHHUS MEXaHUYECKOM HepTun

5.9

[IpakTuueckue paboOTHI:

Omnpenenenve paboOTbl CUJIBI  TPEHUS TPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHOMN MTOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3amepenne KIIJl HakTIOHHOM MJIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHHUUECKON IHEPTUU

5.10

duznyeckue ABJICHUSI B IMpUPOJAEC: pblvYarv B TCJIC YCIOBCKA

5.11

TexHuyeckre ycTporCTBa: pblyuar, MOJABUKHBIA U HETIOIBUKHBII
0JIOKH, HAKJIOHHAS TJIOCKOCTh, IPOCTHIC MEXaHU3MBI B OBITY

[IpoBepsiemble TpeOOBaHUS K PE3YIbTATAM OCBOCHHSI OCHOBHOM

o0Opa3oBaTeIpHOM MporpaMMel (8 Kiacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3yAbTaThl OCBOCHUS OCHOBHOU
MIPOBEPSEMOTO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrarta
1.1 UCHOJIL30BATh HOHATHUS
1.2 pasnuyath SBIEHUS 1O OMHUCAHUIO WX XapaKTePHBIX CBOWCTB UM HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SIBICHUE
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1.3

pacmo3HaBaTh MPOSIBIIGHUE W3YYCHHBIX  (U3MUYECKUX  SIBJICHUU B
OKPYKAIOIIEeM MHUpE, B TOM uucie GU3NYCCKUE SBICHUS B MPUPOJIE, TIPH
9TOM TIEPEBOJMTH TPAKTUYECKYIO 3aqady B y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PU3NICCKUX SIBICHUI

1.4

OTIMCBHIBATh U3yYCHHBIE CBOMCTBA TeN U (hM3WYECKUE SBIICHUS, UCIIONB3YS
¢u3nvyeckne BETMYMHBI, TPU ONHCAHUM TPABWIBHO  TPAKTOBATh
(U3NYEeCKU CMBICT HCIIOJIB3YeMbIX BEIWYHMH, 0003HAUCHHS M EIUHUIIBI
(GU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepU30BaTh CBOMCTBA Tei, (PU3MUYECKUE SBICHUS W TIPOLIECCHI,
WCMOJIb3ysl M3YYEHHBIE 3aKOHbI, MpPH O3TOM JaBaThb CIIOBECHYIO
(hbopMyTUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

OOBACHATh (DU3MUECKHE IMPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHeHMe w3 | - 2
JIOTMYECKHX IIaroB ¢ MOMOIIbIO 1 - 2 M3ydeHHBIX CBOMCTBA (PM3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHble 3a7adyd B 2 - 3 JEUCTBHS, HMCIHOJb3YS 3aKOHBI W
(dbopmMynbl, cBs3bIBarolMe (U3WYECKUE BEIMYMHBI: Ha OCHOBE aHaIN3a
YCIIOBHS 3aJa4uM 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX U1 pELIeHUs 3aJauyd, BBIOMpAaTh 3aKOHBI U (OPMYJIBL,
HEOOXOIUMbIe [UIsl €€ pEeIIeHUs, NPOBOAUTH pacueThl U CpPaBHUBATH
MOJIy4eHHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pEHIMTh MPU MOMOIIA
(U3MYECKUX METOJOB, HCIIOJIb3YSl ONHMCAHHUE WCCIICOBaHUS, BBIICIATH
IpOBEPSIEMOE  MPENIOJIOKEHUE, OLEHUBATh MPABUIBHOCTH IMOPSAKA
IIPOBEJICHUS HCCIEA0BaHNUs, IeTaTh BHIBOIbI

1.9

OPOBOAMUTH ONBITBI MO HAOMIOACHUIO (U3WYECKUX SBICHUN WK
(buznueckux CBOICTB TeN: bopmyarpoBaTh poBepsieMble
MPEIO0JIOKEeHUS, COOUPaATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHuUs,
OTIMCHIBATh XOJ OTbITA U (POPMYITHPOBATH BHIBOJIbI

1.10

BBITIOJIHATD ITPAMBIC UBMCPCHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60p0B
n JaTYHUKOB (bHSPI‘ICCKPIX BCJIMYHH, CPABHHUBATDb PE3YJIbTAThHI I/I3MepeHI/Iﬁ C
y4eTOM 3aJaHHOU a0COIIOTHOM MMOTPCIIHOCTH

1.11

IPOBOJUTH MCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEINYUHBI OT
JpYrol ¢ HCIOJIb30BAHMEM  IPSMBIX  W3MEPEHMM:  IUIAHUPOBATH
UCCIIeIoBaHue, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIeays
OpPEJIOKEHHOMY — MJaHy, (DUKCUpOBaTh  pe3ylbTaThl  MOJTY4E€HHOH
3aBHCHUMOCTH B BHUJI€ TaOJIUI U Ipa)UKOB, J1e1aTh BBIBOJBI 110 pe3yibTaTaM
UCCIIEJOBaHUS

1.12

IpOBOAUTHE KOCBCHHLIC HU3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIMYHH: ITNIAHUPOBATH
HU3MEpCHHA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTaHOBKY, CIICOys
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HpeILHO)I(eHHOﬁ HWHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHNC BEJIMYHMHBI

1.13

coOMI0IaTh MpaBUIIa TEXHUKU O€30MIaCHOCTH MPH paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM

1.14

XapaKTepu30BaTh MPHUHIUNBI  JICHCTBUA HM3yYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHMS, UCIOJb3Ys 3HAHUA O
CBOMCTBAaX (U3MYECKUX SBJICHUH © HeoOXoaumble (U3NYIECKHE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TCEXHHUYCCKUC yCTpOﬁCTBa U H3MCPUTCIIBHBIC
HpI/I60pI)I Imo cxeMaM M CXEMAaTUYHBIM PHCYHKaM, COCTaBJIATbH CXCMbI
SJIEKTPUYECKUX Iened C  MOCJIENOBAaTEIbHBIM M MapaJuIeIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3inyasl yCJIOBHbIE 00O3HAUYEHHS 3JIEMEHTOB
AJIEKTPUYECKUX LETeH

1.16

NPUBOJUTh  HpuUMepbl  (HaxXoauTh  MHGOpPMALUI0 O  MPUMEPAX)
MPaKTUYECKOIO HCIOIb30BaHUs (PU3UYECKUX 3HAHUH B TOBCETHEBHOM
KU3HU JUIsl o0ecrieueHus: 0€30MacHOCTH IpU 00palleHnH ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHHsS 30pOBbS U COOIIOACHUS
HOPM 5KOJIOTMUYECKOTO MOBEICHUS B OKpYyXKaroUleil cpeze

1.17

OCYILIECTBIATh MOMCK HH(pOpManuu (U3HMUECKOTO COJEpXKaHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOUIUXCS 3HAaHUM M IIyTEM CPaBHEHHS
JIOTIOJIHUTEIIBHBIX HCTOYHUKOB BBIEIATh MH(DOPMALIHMIO, KOTOPast ABISAETCS
MMPOTHUBOPEUNBOM MJIM MOXKET OBITH HEJTOCTOBEPHOM

1.18

WCIOJIb30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJSPHYIO
AUTepaTypy (PU3HUECKOro CoepKaHus, CIIPAaBOYHBIE MaTEpUAIIbI, PECYPCHI
cetu UHTepHer; BianeTh NpUEMaMU KOHCIIEKTHMPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBON CUCTEMBI B APYT'YIO

1.19

co3JaBaTh COOCTBEHHBIC INMHUCHMEHHBIC W KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHGOPMAIMIO W3 HECKOJbKMX HCTOYHHKOB (HU3HUECKOTO
COJICP)KAaHUS, B TOM 4YHCIIE NyOIMYHO TPEACTABIATh PE3yIbTaThl
IIPOCKTHON WJIM MCCIIEAOBATEIBCKOM JIEATCIBHOCTH, TIPH 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYCHHBIM TOHSATHWHBIA —ammapar Kypca (DU3HKH,
COIIPOBOXKJATh BHICTYIUICHUE TPE3CHTAIINCH

1.20

IIpH BBIIOJIHCHHUHU y‘IC6HBIX IIPOCKTOB H HCCclIeJOBaHUM (bHSPI‘ICCKPIX
IMpoHecCCOB PACIIPCACIIATH 00s3aHHOCTH B rpynie B COOTBETCTBHU C
IIOCTABJICHHBIMHU 3aJadyaMu, CICAUTH 3a BBIIIOJHCHHCM IlJIaHa JIEUCTBUM U
KOPPCKTHPOBATh €10, aJACKBATHO OLCHUBATbH CcOOCTBEHHBIH BKJIad B
ACATCIIbHOCTD I'PYIIIbI, BBICTPAUBATE KOMMYHUKATHBHOC BBaHMOﬂeﬁCTBHe,
IMPOABJISAA TOTOBHOCTD pa3pellaThb KOH(l)J'II/IKTBI

[IpoBepsiemble 371€MEHTHI cofiepkanus (8 Kiacc)

Kon
paznena

KO,I[ HpOBCpHCMBIe OJICMCHTHBI COACPIKAaHUA
QJICMCHTA
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TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUU
cTpoeHusi BemectBa. Macca u pa3Mepsl MouieKysl. OIBITHI,
HOJTBEPKIAIOIINE  OCHOBHBIC  TIOJIOKEHHUS  MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUHU

6.2 Mopnenu TBepHOro, XHAKOIO M Ta3000pa3HOT0 COCTOSHUI
BemiecTBa. Kpucrammyeckue u amopQHbie Tena

6.3 OObsicHEeHHE CBOWCTB Ta30B, >KHIKOCTEH M TBEPABIX TEN Ha
OCHOBE ITOJIOKEHUH MOJIEKYIIPHO-KHHETUIECKOH TEOPHH

6.4 CMaumnBaHue M KanWUISIPHbIE SIBICHUS

6.5 TennoBoe pacmpeHue U CKaTHe

6.6 Temmnepatypa. CBsizb TemIepaTypbl CO CKOPOCTBHIO TEIIOBOTO
JIBVDKEHUS YaCTHI

6.7 Buyrpennsis sHeprus. CnocoObl U3MEHEHHUSI BHYTpPEHHEH
SHEPTHHU: TETUIoNepeada u COBepIIeHnEe paboThI

6.8 Bungsl  Teruomepenmaud:  TEIUIOTPOBOIHOCTH,  KOHBEKITHS,
U3ITy4yeHue

6.9 KonunuectBo TemnoTel. Y aenbHas TEIIOEMKOCTh BELECTBA

6.10 TennooOMeH W TEIMJIOBOE paBHOBECHE. YPAaBHEHHE TEIUIOBOTO
OanmaHca

6.11 [InaBneHne © OTBEpJEBAaHHE KPUCTALIMYECKUX BEIIECTB.
VYaenpHas TEmIOTAa IJIABICHUS

6.12 [TapooOpazoBanne u koHaeHcamus. Mcmapenue. Kurmenue.
VYaenvHas TeIwioTa napooOpa3zoBaHusl. 3aBUCHUMOCTh
TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS

6.13 BrnaxHocTh BO3yxa

6.14 DHeprus TOIUIUBA. Y IelbHAs TEIJI0TA CrOPAHUS

6.15 [Tpunnumer padoTel TermaoBbix naBurarened KIIJ[ TemmoBoro
nurarens. TernaoBbie ABUTaTEeNN U 3alIUTa OKPYKAIOIIEH CpeIbl

6.16 3aKOH COXpaHEHUS M NPEBpALCHUS HHEPTMH B TEIUIOBBIX
nporieccax

6.17 [IpakTuyeckue paboOThI:

OnbITel MO OOHApPY)KEHUIO JEHUCTBHS CHJI  MOJIEKYJISIPHOTO
HNPUTSKECHUS.

OnbITHl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBApPEHHOW COJM WU
caxapa.

OnbITel 1O HAOMIONEHWIO TEIJIOBOTO PACHIMPEHHs Ta3oB,
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JKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue AaBIeHUS BO3ayXa B OAJIOHE MINPHIIA.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT
€ro oObeMa 1 HarpeBaHus MM OXJIKICHHUS.

[IpoBepka rUmoTe3sl JTUHEHHOW 3aBUCUMOCTH UIMHBI CTOJIOMKA
XKUJKOCTHU B TEPMOMETPUUYECKOM TPyOKE OT TeMIIEpATypHI.
HabGmtonenne u3MeHeHUs BHYTpPEHHEH DSHEpPruM Tena B
pe3ysbTaTe TeIIonepeaun U padoThl BHEIIHUX CHIIL.
WccnenoBanue sBineHus TemiooOMEHa MpU  CMEUIMBAaHUU
XOJIOJHOW U rOpsiuei BOJBI.

Omnpenenenre KoJIMYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOW IpH
TEII00OMEHE C HarpeThIM METAJUIMYECKUM LUJIUHAPOM.
Onpenenenue YIEIBbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue mpouecca UCIIapeHus.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.
Onpenenenre yaenbHONW TEIUIOTHI IUIABJIEHUS JIbJa

6.18

dusnueckue ABJIEHUSA B MpUpOJAC: MOBEPXHOCTHOC HATAKCHUC U
KalmWJIUIIPHBIC SABJICHUSA B MPUPOAC, KPHUCTAJJIBI B IIPHUPOIC,
n3nyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHUE OpH3bI;
o0Opa3oBaHue poChl, TyMaHa, UHEs, CHEra

6.19

Texanueckue YCTpOWCTBA:! KanuJuIspbl, IIPUMEPHI
WCIIOJIb30BAHUS KPUCTAJUIOB, KUIKOCTHBIM TEPMOMETp, NAaTYUK
TEMIEPATypbl,  TEPMOC,  CHCTEMa  OTOIUIEHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IapoBass TypOWHa, JBUrarTenb
BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHHWSA

7.1 DnexTpusaiys Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsI0B

7.2 BzaumopeiictBue  3apsyKEHHBIX — TEll. 3akon  Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJICUCTBUSL 3apsSIKEHHBIX Tell OT
BEJIMUMHBI 3apSJIOB U PACCTOSIHUS MEX/Iy TEJIaMH )

7.3 Onekrpuyeckoe mnoJsie. HanpsykeHHOCTh 3JEKTPUYECKOTO TOJIA.
[lpyHnun  cynmepmo3uimu  SIEKTPUYECKUX  moyied  (Ha
Ka4yeCTBEHHOM YPOBHE)

7.4 Hocutenu ANEKTPUUECKUX 3apsJI0B. DneMeHTapHbII
anekTpuueckuil 3apsan. Crpoenue aroma. IIpoBomHuKM U
JTURIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa

7.6 DNEeKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOTO
TOKa. ICTOUHMKN OCTOSIHHOTO TOKA

7.7 JlelicTBUSI  DIIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,

MaFHI/ITHOC). BHCKTpI/I‘-ICCKI/II\/'I TOK B XXHUJKOCTAX U ra3dax
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7.8

Onexrpuueckas 1nenb. Cuia Toka. DNEKTPUYECKOE HAIPSHKEHNE

7.9 ComnpoTuBieHUE TMPOBOJHHUKA. YJIEIbHOE  COMPOTUBIICHUE
BeIlleCTBA

7.10 3akon OMa Jyist ydacTka 1enu

7.11 [TocnenoBarenbHOE M ApAIIEIBHOE COSAMHEHUE MPOBOJIHUKOB

7.12 PaGota ¥ MOIIHOCTH 3JIEKTPUUECKOTO TOKa. 3akoH JIkoyis-
Jlenua

7.13 DNeKTpUUYECKUe LIETH U MOTPEOUTENN FNEKTPUUECKOM SJHEPTUH B
obITy. KopoTkoe 3aMbikaHue

7.14 ITocTossHHBIE MAar"uThbl. BzaumopeiictBue TTOCTOSTHHBIX
MarHuToOB

7.15 MarnutHoe mosie. MarautHoe nojie 3eMJIM U €r0 3HaUYeHUe I
JKU3HU Ha 3emMiie

7.16 OmeiTr  Opcrena. MarHutHoe TOJI€  DJIEKTPUYECKOIO  TOKA.
[IpuMeHeHHE ITEKTPOMArHUTOB B TEXHUKE

7.17 JleficTBe MarHMUTHOTO TIOJII Ha TPOBOJAHHK C TOKOM.
OneKkTpoABUraTelb  MOCTOSHHOTO  Toka.  Mcmonws3oBaHue
JJIEKTPOJIBUTATENIEl B  TEXHUYECKMX YCTPOWCTBAX M Ha
TpaHCIIOPTE

7.18 Onbitel  @apazes. SBiaeHuE 5>IEKTPOMArHUTHOM HWHIYKITUU.
[IpaBuno Jlenua

7.19 OnekrporeHeparop. CnocoObl  MOJYYEHHS  DIEKTPUUYECKOU
SHEPruu. DJEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHUKAX
SHEpPruu

7.20 [IpakTrueckue paboOTHI:

OnbIThl 10 HAOMIONEHUIO AJIEKTPU3ALMU Tel MHIYKUUEH U mpu
COIIPUKOCHOBEHUH.

HccnenoBanue neicTBUs 3JIEKTPUUECKOTO IM0JI HA MPOBOHUKU
U TUDJIEKTPUKH.

C6opka u npoBepka pabOThl JIEKTPUUECKON LEMHU NOCTOSHHOTO
TOKA.

W3mepenue u perylmpoBaHUe CUIIbI TOKA.

W3mepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TOKA, MIYIIETO YEPE3
pPE3UCTOpP, OT CONPOTHUBIIEHUS PE3UCTOpAa U HANPSHKEHHUS Ha
pe3ucTope.

OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPUUYECKOTO
COMPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHbI, IUIONAAU
MIONIEPEYHOT0 CEYEHUSI U MaTepHasa.

ITpoBepka IpaBUiIa CIIO’KEHUS HanpsHKeHU N npu
MIOCJIEAOBATEIBLHOM COEIMHEHUH JIBYX PE3UCTOPOB.
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[IpoBepka mpaBwia Uil CWIbl TOKAa MpU IapajlIeIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUYECKOTO TOKA, MIYIIETO Yepes3
pE3UCTOP.

Omnpenenenre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BbIACIIEMON Ha
pe3ucTope.

WccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, MJIYIIETO Yepes3
JaMIIOUKY, OT HANpsKEHUs Ha HEl.

Omnpenenenue KIIJI narpesarensi.

HccnenoBanue MarHUTHOTO — B3aUMOJICHCTBUSL  ITOCTOSIHHBIX
MarHuTOB.

W3ydyeHre MarHUTHOTO MOJIA TOCTOSIHHBIX MarHuTOB MpU HX
00BEAMHEHNUHU U Pa3/AETICHUM.

HccnenoBanue NeiCTBUS IEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

OnbIThI, JEMOHCTPUpPYIOIINE 3aBUCHUMOCTh CUJIBI
B3aMMO/JICHCTBUS KAaTyIIKA C TOKOM M MarHuTa OT CHUJIbI TOKa U
HaIpaBJIEHUs TOKa B KaTYIIIKE.

N3ydenue neicTBUsL MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
KoHncrpynpoBanue u nzydeHue padoThl 3J€KTPOABUTaTENS.
N3mepenune KII/] anekTpoiBUraTeabHOM YCTAaHOBKH.

OnpITbl 1O  HMCCIEAOBAHUIO  SIBICHHUS  BJIEKTPOMArHUTHOMN
WHIYKIAN: UCCIIEJOBAaHUE U3MEHEHUI 3HAYEHUS U HAIPaBJICHUS
MHIYKIIHOHHOTO TOKa

7.21 ®dusndeckue SBICHUS B TPUPOJEC: DJICKTPUUECKHE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noje 3emud, Jpeid TMOICOB, POJIb MAarHUTHOTO TIOJS IS
YKU3HU Ha 3emJie, MOJIAPHOE CUSHUE

7.22 Texauueckue YCTpOMCTBA: AIEKTPOCKOTI, amIiepMmerp,
BOJILTMETP, pPEOCTaT, CYETYMK DJICKTPUYECKON DHEpruw,
AJIEKTPOOCBETUTEIILHBIC puOOpHI, HarpeBaTebHbIC

ANEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKHUE MPEeIOXPaHUTENH,
ANIEKTPOMArHUT,  AJIEKTPOJBHUraTeNb  MOCTOSIHHOTO  TOKa,
reHepaTop MOCTOSTHHOTO TOKA

[IpoBepsiemble TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHSI OCHOBHOM

oOpa3oBaTeapHOM MporpaMMsl (9 Kiacc)

Kon IIpoBepsieMble IpEAMETHBIE PE3YIbTaTHl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0Opa3oBaTesIbHON MPOrpaMMbl OCHOBHOI'O O0IIIEro 00pa3oBaHMs
pe3ynbprara
1.1 MCII0JIb30BATh U3YUYEHHBIE TOHATHUS
1.2 pa3nuyath SBJIEHUS IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3HUecKoe sIBIEHUE
1.3 pacro3HaBaTh NpOSIBIIEHHE M3YYCHHBIX (U3MYECKUX SBJICHUH B
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OKPYKAIIIEeM MHUpE, B TOM 4ucie PU3NYSCKUE SBICHUS B MPUPOJIE, TIPH
9TOM TIEPEBOAMTH TPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBLICTATH
CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKM) PU3NIECCKUX SIBICHUI

1.4

OTIMCBHIBATh U3yYCHHBIE CBOMCTBA TeN U (hM3WYECKUE SBIICHUS, UCIIONB3YS
¢u3nveckue BEIMYMHBL, TPU ONMHCAHWUM TPABWIBHO  TPAKTOBATh
(GU3NYEeCKUil CMBICT HCIIOJIb3YeMbIX BEIWYHMH, 0003HAUCHHS W EIUHUIIBI
(GU3NYEeCKUX BEIMYHMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(U3NYECKyI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tei, (PU3MUYECKUE SBICHUS W TIPOLIECCHI,
WCMOJIb3Yysl M3Y4YEHHbIE 3aKOHbI, NPH 3TOM JaBaThb CJOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

OOBACHATH (PU3MUECKHUE MMPOLIECChl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEHMe w3 2 - 3
JIOTUYECKHX IIaroB C MOMOIIbIO 2 - 3 M3y4EHHBIX CBOMCTBA (PM3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3ajadd (Omuparoniecs Ha cucreMy w3 2 - 3
ypaBHEHUI), UCTOJIb3Ys 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (DrU3HUECKUE
BEJIMUYUHBI: Ha OCHOBE aHalW3a YCIOBMs 3aJaud 3alUChIBaTh KpPaTKOE
yCJIOBHE, BBIABIATH HEAOCTAIOIIME MM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHUs, IPOBOAUTE PACUETHI U
OLICHUBATb PEAIUCTHUYHOCTh IOJYYEHHOTO 3HAYCHHUS  (PU3MUECKOU
BEJTMYUHBI

1.8

pacrmo3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOKHO PpEHIUTh MpPU [OMOUIU
(U3MYECKUX METOJOB, HCIIOJIb3YSl ONHMCAHHUE WCCIICOBaHUS, BBIICIATH
IpOBEPSIEMOE  MPENINOJIOKEHHE, OLEHUBAaTh NPABUIBHOCTb MOPSJIKA
OPOBEJCHHUS  WCCIENOBaHMs, JelaThb  BbIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH U OIBITOB

1.9

OPOBOAMTH ONBITEI MO HAOMIOACHUIO (U3WYECKUX SABICHUH WK
(u3MUECKUX CBOWMCTB TeEN: CaMOCTOATEIbHO COOMpATh YCTAaHOBKY U3
U30BITOYHOTO Habopa OOOpyIOBaHUS, OIHUCHIBATH XOJ OIBITA U €ro
pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH MPU HEOOXOJMMOCTH CEPHIO NPSAMBIX M3MEPEHUH, ONpeness
cpenHee 3HAa4Y€HHE H3MEpsSEeMON BEeMMUYUHBI ((OKYCHOE pacCTOsSHHE
coOuparomieid JUH3bl), OOOCHOBBIBaTH BBIOOP CIIOCOOAa H3MEpPEHUS
(U3MepuTenpHOro Npudopa)

1.11

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (HU3MUECKUX BEIHYUH C
UCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUI: IUIAaHMPOBAThb HCCIEIOBAHUE,
CaMOCTOSITEJIbBHO ~ COOMpaTh  YCTAHOBKY, (DUKCHPOBATh  PE3YJIbTaThl
MOJy4eHHOM 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHJE TaOIUI U
rpauKoB, JIeNIaTh BHIBOJIBI IO PE3YJIbTATaM UCCIIEA0BAHUS

1.12

IpOBOANUTE KOCBCHHLIC HU3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYUH: TIJIAHUPOBATH
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U3MEpEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBITIOJHSTH
U3MEPEHUs, CIeAys IPEUIOKEHHOM MHCTPYKLWHU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIU3UPOBATH IIOJIYyYCHHBIE PE3YyIbTAThl C YUETOM 3aJaHHOU
IIOIPEIHOCTH U3MEPEHUN

1.13

coOroAaTh NpaBuiia TEXHUKU 0€3011aCHOCTHU MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

pa3nuyaTtb OCHOBHBIE TMPH3HAKH HW3YYEHHBIX (U3WYECKUX MOJETICH:
MaTepHaibHas TOYKa, a0COIIOTHO TBEPJOE TEJO, TOUYCYHBIH HCTOYHUK
CBETa, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh MPUHIUIBI  JCHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTMIOPOM HA UX OMHCAHHS, MUCIOJb3Ysl 3HAHUS O
CBOMCTBaX (DMBMYECKUX SIBJICHUH W  HeoOXoaumbie  (pu3nueckue
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMBI U CXCMATHUYHBIC PUCYHKHW M3YYCHHBIX TCXHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIIECCOB
IIpU pelIeHUH Y4eOHO-TPAKTHUUECKUX 3a/lady, ONTHYECKHUE CXEMBI JUIs
MOCTPOCHUSI U300paXKEHUH B IJIOCKOM 3epKajie M coOuparomiei JmH3e

1.17

MPUBOJUTH  TpUMephl  (HaxoAuTh  MHGOPMALUMI0O O  IMPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHUH B TIOBCEIHEBHOM
KW3HU U1 oOecriedeHus: 0€30MacHOCTH MpU 00palieHnu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbS W COONIOJCHHS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOIIEH cpere

1.18

OCYILIECTBIISITh TOUCK HH(popManuu (U3UUYECKOTO COJEp’KaHUS B CETH
NuTepuer, camoctosTenbHO (GOPMYIHPYST MOUCKOBBIN 3ampoc, HaXOAUTh
IyTU ONpPEIENICHUs IOCTOBEPHOCTH MOJYyYeHHON MH(OPMAaLUKU Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTENbHBIX HCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPHU BHINOJHEHUH y4eOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (PU3HMUECKOro CoAep:KaHus, CIPaBOYHbIC MaTepUabl, peCypChl
cetu UHTepHeT; BIaneTh NpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBanusa HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
UHPOpPMALlUKM U3 HECKOJIBKMX HCTOYHUKOB (DU3NYECKOTO COJEpXKaHUA,
NyOJUYHO MPEJCTABIATh PE3YJIbTAThl IPOEKTHOW MM MCCIEe10BaTEIbCKON
NeATeNbHOCTH, MpPU 3TOM TIPaMOTHO  HCHOJIb30BaTh  U3Y4YEHHBIH
NOHATUIHBIN anmapaT HM3y4aeMoro pasfena (HU3UKH U COMPOBOXKAATh
BBICTYIUIGHHE TMpEe3eHTalMel C y4eToM OCOOCHHOCTEH ayJuTOpUU
CBEPCTHHUKOB

1.21

IIpU BBITIOJIHCHUHA y‘Ie6HBIX IMPOCKTOB H HCCJICTOBaHUMN (I)I/I3I/II-ICCKI/IX
IMpoHecCcoB pacupeaCIATb 0053aHHOCTH B rpynie B COOTBETCTBHU C
IIOCTaBJICHHBIMHU 3aJadaMi, CJICIUTH 3a BBINIOJHCHUCM IIJIaHaA JIEUCTBUM U
KOPPCKTHPOBATL ¢€ro, aJACKBATHO OLCHUBATH COOCTBEHHBII BKJIaJd B
ACATCIIbHOCTDb I'PYIIIbI, BBICTPAUBATH KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC,
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MIPOSIBIISISt TOTOBHOCTD Pa3periaTth KOHPIUKTHI

[IpoBepsiemble aneMeHTHbI conepxanus (9 kiacc)

Kon Kon [IpoBepsieMble 3IIEMEHTHI COEpKaHUS
pasznena DIIEMEHTA
8 MEXAHUWUYECKUE ABJIEHUA

8.1 Mexanudeckoe nBmkeHHe. MarepuanbHas Touka. Cucrema
orcyera

8.2 OTHOCHTETHHOCTh MEXaHUIECKOTO JIBHKCHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKCHHE

8.4 HepaBHoMepHoe mnpsiMonuHeliHOe ABmwkeHue. CpeaHsia U
MT'HOBEHHAsI CKOPOCTb Tella TIPU HEPAaBHOMEPHOM JBMKEHUHT

8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOIMHENHOE IBUKECHUE

8.6 CobOoaHoe nmanenue. OnbITel [ anunes

8.7 PaBHOMepHOE nBWXKEHHE TO OKpykHOcTH. [lepmon m wactora
oOparieHusl. Jluneitnas " yrijioBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 [TepBrriit 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [IpuHIHIT CYTIEPIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuja TPEHUS CKOJBKEHHUs, CHIIAa TPEHHUS TOKOS,
Jpyrye BUJbI TPEHHS

8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpPEHUE
CBOOOJHOTO MaJACHUS

8.15 IBuxenne tutaner Bokpyr Comnma. IlepBas kocmuueckas
ckopocTh. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHOBecue MaTtepuaabHOM TOUKH. AGCOIIOTHO TBEPAOE TEJI0

8.17 PaBHOBecue TBepIOro Teja C 3aKpelIeHHON OChI0 BpalleHUS.
MowmeHnT cunsl. LlenTp Tsxectu

8.18 Nmnynsc Tena. MI3Menenne umnynsca. IMIynsc cuiibt
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8.19

3aKOH COXpaHEHUsI UMITyJIbCa

8.20

PeakTtuBHOE NBMKEHNE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TsxkecTH, ynpyroctd, TpeHus. CBsA3b SHEPrUM M
paboTsl

8.23

HOTGHHI/IEUH)HEUI 3H€pFI/I$I TCJa, IIOAHATOIO Hall HOBerHOCTI)IO
3emiu

8.24

[ToTeHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SJHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

8.27

[IpakTueckue pabOTHI:

Ompenenenue CpeaHE CKOPOCTH CKOJBKEHHS Opycka WIn
JBIDKCHUSI IIapUKa 110 HAKJIOHHOM IJIOCKOCTH.

Ompenenenne  YCKOpPeHHST Tela TPHU  PaBHOYCKOPEHHOM
JIBM>KEHWH 110 HAKIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

MIpY PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka rumore3bl: €Cld MPU PAaBHOYCKOPEHHOM JABMKEHUU
0e3 HayalbHON CKOPOCTH IMYTHU OTHOCSTCS KakK psAJ HEYETHBIX
YKcell, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUSI CKOJIBKEHHSI OT CHIIbI
HOPMAJILHOTO JTaBJICHHUSL.

Onpenenenre kodhduueHTa TPEHUS CKOJIBKCHHS.
Omnpenenenue KecTKOCTU MPYKUHBI.

Onpenenenve paboOTbl CUJIBI  TPEHUSI TPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHON MOBEPXHOCTH.
Omnpenenenre pabOThl CUJIBI YIIPYTOCTH MpU MOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

dusnueckue SIBICHUS B npupoaAc: IpPUIUBbBI W OTJIMBBI,
JABMOKCHHUC IIJIAHCT ComHeunon CUCTCMBbI, pCAKTUBHOC ABMIKCHUC
JKUBBIX OPIraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaI CIINAOMCTpP, AATUYUKHU II0JIOKCHHA,
pacCToOsAHUA U YCKOPCHU A, PAKCTBL

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI

9.1 KoneGarenbHoe  nBmkeHne. OCHOBHBIE — XapaKTEPUCTUKU
KOJIEOaHUH: IePHO/, YacTOTa, aMIUIUTY/Ia

9.2 MareMatnueckuii W INpYXKUHHBIM MasATHUKHU. IIpeBpainenue
SHEPIUU MpU KOJIeOATEIbHOM IBHKEHUH

9.3 3aryxaromue kKosebanus. BeinyxeHubie konebanus. Pesonanc
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9.4

Mexanuueckue BoJHBL. CBOIicTBA MEXaHMYECKHX  BOJIH.
[IpomonbHbIE M moNEpedHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
€e pacnpocTpaHeHus. MexaHMYecKue BOJHBI B TBEPIOM TEJE,
CEIICMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKkoCTh 1 BbIcOTa 3BYKa. OTpaxxeHue 3ByKa

9.6 WudpasByk u ynbTpa3sByk

9.7 [IpakTueckue pabOThI:
OmnpeneneHre 4acTOThHI U MEPHU0/Ia KOJIeOaHUH MaTeMaTHYECKOTO
MasiTHHKA.
OmnpeneneHre 4acTOThl M TepUOJa KOJICOAHWH MPYKHMHHOTO
MasiTHHKA
HccnenoBanue 3aBUCUMOCTH nepuosa KoJeOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT UITWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJIEOAHUH MPYKMHHOTO
MasiTHHKa OT Macchl Tpy3a.
[IpoBepka HE3aBUCHMMOCTH TIEpHOJa  KOJIEOAaHWH  Tpy3a,
MTOJIBEIIEHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH TPYKHHBI.
N3mepenune yckopeHust CBOOOHOTO MaICHUS

9.8 Ousnyeckue SBICHHUS B TPUPOJIE: BOCIPUSITHE 3BYKOB
AKUBOTHBIMH, 3€MJIETPACEHHE, CEHCMHUYECKHE BOJIHBI, ILyHaMH,
9X0

9.9 TexHuueckue ycTpoiicTBa: 3X0J0T, UCIOJIb30BaHNE YIbTPa3ByKa

B OBITY ¥ TEXHHKE

10 DJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DNEeKTpOMarHUTHOE  TOJe.  DJIEKTPOMAarHWTHbIE  BOJIHBI.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 371eKTpOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoja ceeta. CkopocTs cBeta. BonHoBbIe
CBONCTBA CBETA
10.4 [IpakTrueckue paboOTHI:
N3ydyeHne CBOWMCTB AIIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIBHOTO TelehoHa
10.5 dusnueckue SBJICHUS B IpHpoJe: OHOJOTHYECKOe JeicTBUE
BUIMMOTO, YAbTPa(HOIETOBOTO U PEHTTEHOBCKOTO M3JIy4eHUH
10.6 TexHuueckue ycTpoicTBa: MCHOJIB30BAaHUE NIEKTPOMArHUTHBIX
BOJIH /1151 COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
111 JlydyeBas mozensb cBeta. MicTouHukny cBeta
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11.2 [IpssmonuHelHOe pacpoCTPaHEHHE CBETA

11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKeHHs CBETA

11.4 [Ipenomnenne cBera. 3akoH mpenomieHusi cperta. [lomHoe
BHYTPEHHEE OTPAKECHUE CBETA

11.5 JIunza. Xox tyden B JIMH3€

11.6 OnTudeckas cucrema goToanmapara, MUKPOCKOTIA H TEJIECKOTa

11.7 I'maz  kak  onTuyeckas  cucrema.  baM3opykocTte U
TATEHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crektp. OmnbiTel HbroToHA.
CrnosxeHure CIeKTpaIbHBIX IBETOB. Jlucmepcus cBera

11.9 [IpakTnueckue pabOTHI:
HccnemoBanue 3aBHCHMOCTH YIJIa OTPa)KCHHUS CBETOBOTO JTyda
OT yIJIa MaJIcHus.
N3ydyeHne XapaKTepUCTUK H300paKCHHS IMPEAMETa B IUIOCKOM
3epKae.
HccnemoBanne 3aBUCHMOCTH  yIjla TPEIOMJICHHS CBETOBOTO
Jy4a OT yIJia IaJieHusl Ha TPaHuIle "BO3AyX - CTEKIIO".
[Tony4yenue n300pakeHUI C TOMOIIIBIO COOMPAOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO paCCTOSHUS W ONTHYECKON CHIIBI
COOMpArOIIEH JINH3HI.
OnbITHI MO Pa3IoKeHHUIO 0EI0ro CBETa B CHEKTP.
OnBITHI 110 BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOTIOACHUN
yepes 1IBETOBbIE (PUIIBTPHI

11.10 ®dusndeckue sBiieHUs B npupone: 3armeHus ConHna u JlyHsl,
I[BETa TeJ, ONTHYECKHE sBJICHUS B aTmocdepe (1BeT Heoba,
pedpakuus, paayra, MUPax)

11.11 TexHuueckre yCTpOWCTBA: OYKM, IMEpPHUCKOI, (oToanmapar,
ONTUYECKUE CBETOBO/IbI

12 KBAHTOBBGIE SIBJIEHU A

12.1 Omnwitel Pezepdopna u manerapHas mojenb aroma. Mojenb
aroma bopa

12.2 HUcnyckanne w  MOIJIONIEHWE CBETa  aTOMOM. KBaHTHI
JIuHeityaTeie CIEKTpbI

12.3 PagnoaktuBHOCTB. Anb(a-, 6eTa- 1 raMmma-u3ny4eHus

12.4 Crtpoenue atoMHOTO sapa. HykiioHHas Mozenb aTOMHOTO sipa.
H3oTonsl

12.5 PagnoakTuBHBIe MpeBpamieHus. [leproa momypacnaga aTOMHBIX
anep
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12.6 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsAI0BOIO0 U
MaccOBOI'0 YHUCEN

12.7 DHeprus cBs3U aTOMHBIX siziep. CBsA3b MAcChl U SHEPTUU

12.8 Peakuuu cunresa u genenus anep. Mcrounuku sneprun CoiiHua
U 3B€3]1

12.9 SnepHas sHeprertuka. JlelicTBUE paiOAKTUBHBIX M3JIyYCHHI HA

JKHUBBIC OPraHU3MbI

12.10 [IpakTueckue pabOTHI:

Habmtoienue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.
WccnenoBanue TpeKoB: M3MEPEHHE DSHEPIUM YaCTHUIBI IO
TOPMO3HOMY IIyTH (TI0 hoTOrpadusim).

N3mepenue pagnoakTuBHOro poHa

12.11 dusnueckue SIBIICHUSI B MIPUPOJE: €CTECTBEHHBIN
paavoaKkTUBHBIA (OH, KOCMHUYECKHE JIy4d, paJlOaKTUBHOE
W3JTy4eHUE MPUPOJHBIX MUHEPAJIOB, JEHCTBUE PATUOAKTHUBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJloBeKa

12.12 TexHnueckre yCTpOMCTBA: CIEKTPOCKOI, WHIAWUBUYAJIbHBIN
JIO3UMETp, KaMepa Buibcona

7. IEPEYEHbD (KOJJU®UKATOP) [IPOBEPSIEMbIX TPEBOBAHUII K
PE3VJIbTATAM OCBOEHUS OCHOBHOU OBPA30OBATEJILHOU
[TPOTPAMMBI OCHOBHOT'O OBIIEI'O OBPA3OBAHNS U DJIEMEHTOB
COJIEPXKAHIS 110 ®U3UKE

[Iposepsembie Ha OI'D no pusuke TpedoBaHuUs
K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON IPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30oBaHUs

Kon [IpoBepsiembie TpebOBaHUs K IPEIMETHBIM pe3yibTaTaM 0a30BOTO YPOBHS
MIPOBEPSIEMOTO | OCBOEHHUSI OCHOBHOM 00pa30BaTEILHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
TpeOoBaHUs obpazoBanus Ha ocHoBe PI'OC
1 [Tonumanwue ponu GU3NKU B HAYYHOUM KapTUHE MHPA;

c(OPMHUPOBAHHOCTh 0A30BBIX NPEICTABICHUNH O 3aKOHOMEPHOH CBs3U U
MIO3HABAEMOCTHU SIBJICHUH HPUPOJBI, O POJM 3KCIEPUMEHTa B (HU3UKE, O
cucreMooOpa3zymomieil poin (U3NKM B Pa3BUTUM €CTECTBEHHBIX Hayk,
TEXHUKU U TEXHOJIOTH, 00 3BOJIONMH (PU3MUECKUX 3HAHUM U UX pOJIU B
LIEJIOCTHON €CTECTBEHHOHAyYHOW KapTHMHE MHpA, O BKJIAJE POCCUICKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB
OKPY’KaIOILIEr0 MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

2 3HaHUA O BHJIaX MaTepuu (BEIIECTBO U M0JIE), O IBMKEHUHU KaK criocode
CYIIIECTBOBaHUS MaTepUU, 00 aTOMHO-MOJEKYISIPHOH TEOPUU CTPOCHHUS
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BEIECTBA, O (PU3UYECKON CYIIHOCTH SIBJICHHA MPUPOJIBI (MEXaHUYCCKHX,
TEIJIOBBIX, AIIEKTPOMATrHUTHBIX U KBAHTOBBIX);

YMEHHE pa3indaTh SBJICHUS MO ONMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, ICMOHCTPHPYIOIIUX JaHHOE (PH3NUECKOE SBJICHHCE,
YMEHHUE PACIO3HABATh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBIICHUM B
OKPYXAIOIEM MHPE, BBIJCIISISI X CYIIECTBEHHBIE CBOMCTBA (IMPU3HAKH)

Brnanenune ocHOBaMM MOHSATUHMHOIO armapara U CUMBOJIMYECKOIO SA3bIKA
(DM3HKY ¥ UCIIOJI30BAHKE UX IS PEIICHUS y4eOHBIX 3a/1a4;

YMECHHE XapaKTepU30BaTh CBOWCTBA TeJl, (U3HUECKHUE SBICHUS W
MPOIIECCHI, UCTIOJNB3YsI (PYyHIAMEHTAIbHBIE U AMITUPUYECKUE 3aKOHBI

YMeHHe OmuChIBaTh M3YYCHHBIC CBOWCTBA TEN M (PU3UUYECKHE SIBJICHHS,
WCTIONB3Ys (PU3UYECKUE BETUIMHBI

Brnanenune ocHOBaMH METOJIOB HAYYHOTO TTO3HAHHS C YI€TOM COOIIOIACHUS
MpaBW OE30TIACHOTO TPy/a:

HaOmoieHne (QU3NYECKUX SIBJICHUI: YMEHHE CaMOCTOATEIbHO COOMpPATh
IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M3 JIAHHOTO Habopa 00OpyIOBaHUS TIO
WHCTPYKIIMW, OIHMCBIBATH XOJ ONBITA W 3alHCHIBAaTh €ro pe3yiIbTaThl,
(hopmMyIUpOBaThH BBIBOJIBI;

MPOBEACHNE TPSIMBIX W KOCBEHHBIX W3MEPEHUH (U3NYECKUX BEINYHH:
yMEHUE  IJJAHWPOBAaTh  HM3MEPEHHs,  CAaMOCTOSITENFHO  CcOOMparth
AKCTIEPUMEHTAIBHYIO YCTAaHOBKY I10 HHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE
BEJIMYUHBI U aHAJTM3UPOBATh MOJTyYCHHBIE PE3YIbTAThI C YIETOM 33JaHHON
MOTPEUTHOCTH PE3YJIbTaTOB U3MEPECHHUH;

MpOBEICHUE HECIIOKHBIX AKCTIEPUMEHTAIBHBIX UCCIICIOBAHMIA,
CaMOCTOSITEIEHO COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY M TMPOBOIHTH
WCCIIeZIOBaHUE TI0 WHCTPYKIUH, TPEJICTABIATH MOTYyYCHHBIC 3aBUCHMOCTH
(Gu3NYecKUX BEIUYMH B BHIC TaOMUI Hu TpadUKOB, YYUTHIBATH
HIOTPEITHOCTH, JIEJIaTh BBIBOBI 110 PE3yIbTaTaM MCCIICIOBAHHS

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX MOJeNel (MarepuaibHas
TOUYKa, a0COJIFOTHO TBEPJIOE TENO, MOJAEIU CTPOEHHS Ta30B, KUIKOCTEH U
TBEPABbIX TeJ, IUIAaHETapHas MOJEb aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO
sJIpa) U yMEHUE IPUMEHATD UX JUIsl 00ObSICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHue o0bACHATH (1)I/I3I/I‘ICCKI/IG IMpoueCChl U CBOMCTBA TCJI, B TOM 4YHUCJIC U
B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O0 XapaKTCpa, B
YaCTHOCTH, BbBIABJIATHL IIPUYHMHHO-CICACTBCHHBIC CBA3M W CTPOHUTH
0OBACHEHHE C OHOpOﬁ Ha HU3Y4YCHHBIC CBOMCTBaA (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ,
(I)I/ISI/I‘IGCKI/IG 3aKOHbI, 3dKOHOMCPHOCTHU 1 MOJCIN

YMmenue pemath pacueTHble 3a1aun (Ha 0a3e 2 - 3 ypaBHEHUH), HCTIONB3YA
3aKOHBI U (OPMYJIBI, CBS3bIBAIONINE (PU3MUECKHUE BEIUYUHBI, B YACTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHUE 33Jayud, BBISBIATH HEJOCTAIOLINE JAAHHbBIE,
BBIOMpaTh 3aKOHBI W (QOpPMYNBI, HEOOXOOUMBIE [UIsI €€ pelIeHHUs,
UCIIOJIb30BaTh CIPABOYHBIE JAaHHBIE, MPOBOJAUTH PACUETHI U OLIEHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HAYCHUS (PU3MUYECKON BETMUMHBI; YMEHUE
OTIPENeNIATh Pa3MEPHOCTh (UINYECKOW BEINUUYMHBI, TOJTYYCHHON TIpHU
pelIeHuu 3a1a4u
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YMeHue xapakTepu3oBaTh IPUHLUIIBI JEUCTBUS TEXHUUYECKUX YCTPOUCTB,
B TOM 4YHCJEe OBITOBBIX IPUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYECKUX
MPOIIECCOB IO UX OMHUCAHUIO, UCTIONb3Ys 3HAHHS O CBOMCTBAX (PU3MUECKUX
SBJICHUH 1 HEOOXOJMMBIE (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHne UCToNb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUSAX B ITOBCEIHEBHON
KHU3HU JUIA oOecrieuyeHust Oe30TacHOCTH TPHU OOpalleHUH ¢ OBITOBBIMH
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHS 340POBbsS U
COOJIIOJICHUST HOPM DKOJIOTUYECKOTO IOBEJIEHHS B OKpYXKArolled cpene;
NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHUS JOCTH)KCHUH (QHU3UKH H
TEXHOJIOTMH IS PAlMOHAIILHOTO MTPUPOIOTIOIB30BAHMS

11

OnelT moucka, npeoOpa3oBaHUs U MPEACTaBICHUs HHMOpMALUU
(U3MUECKOTO  COJAEP)KAHMUS C  MCMOJb30BAaHUEM  HH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHIA;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHOW MH(OpMalMM Ha OCHOBE
MMEIOLUXCS 3HAHUM U JIOTIOJIHUTENBHBIX HCTOUYHUKOB;

YMEHHME HCIOJIb30BATh IMPHU BBHINOJHEHUH YYE€OHBIX 3aJaHUNA Hay4yHO-
MONYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:KaHHs, CIPaBOYHBIE
MaTtepHalsl, pecypchbl cetu HTepHeT;

BJIaZieHHe 0a30BbIMHU HaBbIKaMH MpeoOpa3oBaHUs HUH(OpPMALMK U3 OJHOM
3HAKOBOM CHCTEMbl B JpYryl0; YMEHHE CO37aBaTb COOCTBEHHBIE
NMUCHbMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBEe UHGOPMAIMU U3
HECKOJIBKUX HCTOYHHUKOB

[lepeuennb 3eMeHTOB cojiep kanus, mpoBepsieMbix Ha OI'D o gusuke

Kon [IpoBepsieMblii 37IEMEHT COJEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexannyeckoe  ABWKeHHe. MarepuanbHas Touka. (Cucrema  orcuera.
OTHOCHUTENBHOCTh ABHKEHUS
1.2 PaBHOMepHOE U HepaBHOMepHOe jaBwxkeHue. Cpennssi ckopocts. Dopmyna ais
BBIYHCIICHUS CPEHEH CKOPOCTH:
S
vV=—
t
1.3 PaBHOMepHOE mpsMONIMHEHHOE ABIKEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tea OT
BPEMEHH B Cllydae paBHOMEPHOTO MPSMOJMHENHOTO IBUKECHHUS:
X(t) = Xo + Wit.
I'padbvku 3aBUCMMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKINU
NepeMEeNIeHusl, IMYyTH, KOOPJAUHATHI MPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUU
1.4 3aBUCUMOCTh KOOPJAMHATHI Tejla OT BPEMEHU B CiIydae pPaBHOYCKOPEHHOTO

HpHMOJ’IHHCfIHOFO JBHIKCHUS:
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2
X(t) = X, +V,, t+a, %

@opmyiibl WIsI NPOCKUMH MEPEMELICHUs, NPOEKUUH CKOPOCTH M MPOEKIUU
YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBU>KEHUH

t2
s, (H)=v,, -t+a,-—,
2
v, (t) =v,, +a,-t,
ax(t) = const,
Vax? = V1x® = 28xSx.

I'padukn 3aBuCMMOCTH OT BpeMEHHU Js MNPOEKIUH YCKOPEHHS, MPOEKIHNU
CKOpPOCTH, MPOEKIMH IIEPEMEIIECHNs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH>KEHUH

1.5

CBobOonHoe mageHue. PopMylibl, ONUCHIBAIOIIKME CBOOOJHOE MaJECHUE Tella MO
BEPTUKAIM (IBMKEHHE Teja BHU3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnu). I'paduku 3aBUCUMOCTH OT BpPEMEHU JUISI MPOEKLUHUU YCKOPEHUS,
MIPOEKIIMH CKOPOCTU M KOOPJIMHATHI TPU CBOOOTHOM IMAaJIEHUH Tea M0 BEPTUKAIU

1.6

CKOpOCTh paBHOMEPHOTO [BIDKCHHUSI Tela M0 OKpYKHOCTH. HampasieHue
CKOpOCTH.

@dopmyna Uil BBIYHMCICHUS CKOPOCTH 4Yepe3 PaIHyC OKPYKHOCTH U TEPHON
oOpareHus:

27R
V=",
T

LenTtpocTtpemurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIHLHOTO
yckopeHusi. @opmyna i BHIYUCICHUS YCKOPEHHUS:

0

VZ
a, =—.
R

(DOpMy.]'Ia, CBA3bIBAarOMIaA Nepruoa U 4aCToTy 06paH_[€HI/I$IZ

1.7

Macca. [I1oTHOCTH BelecTBa. CDopMyJIa JJI BBIYUCIICHUA ITIJIOTHOCTH:

PZV

1.8

Cuna - BCKTOPHAasA (I)I/ISI/I‘-ICCKEUI BeanunHa. CII0KEHUE CHIT

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
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1.10

Bropoi1 3akoH HeroTona:

F=m-a.

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, ACHCTBYIOMIECH Ha
TEJ0

1.11 | BzaumogeiictBue Ten. Tpetuii 3akon HproToHa:

IE2—>1 = _|31—>2
1.12 | TpeHue mokos ¥ TpeHUE CKOJIbXKeHUs. DopMyra Ui BBIYUCICHUS MOTYJISI CHITBI

TPEHUS CKOJIBKEHHUS:

F,=u-N
1.13 | dedopmamus Tenma. Ympyrue u Heynpyrue pedopmarnuu. 3aKoH yrIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al
1.14 | BceMupHoe TAroTeHUE. 3aKOH BCEMUPHOTO TSATOTEHUS:

m -m

F=G -—1R2 2,

Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

®dopmyna JUIsl BBIYUCICHUS CUJIbI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIU:

F =mg.

IBuxenne r1uianer Bokpyr Connma. IlepBas kocMuyeckass CKOpPOCTb.

HesecomocTs u neperpysku
1.15 |Hmmynbce Tena - BeKTopHas pu3nyecKasi BeJInurHa.

p=mv

Nmiynbsc cucTeMsl Tel.

N3menenue ummnysbca. UMImynbe cuibl
1.16 |3axkoH coXpaHEHHs UMITyJbCa JJISl 3aMKHYTOW CUCTEMBI TE:

p =m\V, + m,V, = const.

PeakTuBHOE ABIKEHUE
1.17 | Mexanuueckas pabota. @opmyrna 11l BEIYUCIEHHS paOOThI CUIIBL:

A=Fscosa.

MexaHudeckass MOIITHOCTb:
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N=2
t

1.18 |KuHerndeckas v MOTEHIMAIbLHAS YHEPTHSL.
dopmyra J1si BBIYUCICHUS] KHHETUYECKON SHEPTUU:
2
mv
E, =—
2
Teopema 0 KHHETHUECKOW SHEPTHUH.
dopmyna Ajis BBIYUCICHHS TOTEHIMATBHOM JHEPTrUU TeJa, IMOIHSATOTO Hal
3emuieit:
Ep = mgh
1.19 | MexaHu4eckasi JHEPTHSI:
E =Ek+E,.
3aKOH COXpaHEHMs MeXaHW4yecKod sHepruu. dopmyna Uil 3aKOHA COXPAHEHUS
MEXaHUYECKON PHEPTUH B OTCYTCTBUE CHJI TPEHUS:
E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPU HAJTUUUH CUIIbI TPEHUS
1.20 |IIpoctbie MexaHU3MBI. "30JI0TO€ MPABUIIO" MEXaHUKH.
Peryar. MomeHT cuitbl:
M = Fl.
VYcnoBue paBHOBECHUS pblyara:
M1+ Mz +...=0.
TToaBMXHBIA M HENOABWKHBINA OJIOKU.
_ A]OJ‘ICZH&S{
KIIJI mpocTeIX MeXaHu3MOB, 'l =
Aanaqeﬂnax
1.21 JlaBneHue TBEpJOro Tea.

(DOpMy.]'Ia JJI1 BBIYUCIICHUA OABJICHUS TBEPAOI'O TCIIa:

JaBneHue raza. ATMocepHoe JaBJIeHUE.
I'mapocraTtudeckoe AaBI€HUE BHYTPH KAJKOCTH.
dopmyna JUIs BBIYUCICHUS AaBICHUS BHYTPU KHUJIKOCTH:

p =pgh+p,.,
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1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akoH Apxumena. Dopmyna JUisi  ONPEACICHHUS BBITAIKUBAIOIICH CHUJIBL,
JICMCTBYIOLIEN HA TEJIO, MTOTPYKEHHOE B )KUIAKOCTh WJIM ra3:

FApX. =pgV.

VYcnosue nmnaBanus Tena. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYAa, NEpUoJ M YacToTa KoJeOaHWU.

®dopmyrna, CBSI3bIBaIOIIAs YACTOTY U EpUO KojiebaHuit: V = T

1.25

MareMarnueckuii W TNpPYXKMHHBIM MasTHUKM. lIpeBpamienune »sHeprum npu
KoJie0aTeIbHOM JBMKEHUN

1.26

3aryxatomue koyiebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckue BOJHEL HpO}IOJ’ILHLIe U TIOIICPCYHBIC BOJIHBI. JIJ'II/IHa BOJIHBI 1
CKOPOCTh PACHPOCTPAHECHHUS BOJIHBI:

A=v-T

1.28

3ByK. I'poMKOCTE M BbICOTA 3ByKa. OTpa)keHUE 3BYKOBOM BOJIHBI Ha TpaHULE
nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

[IpakTrueckue paboThI

N3mepenne cpegHel IMUIOTHOCTH BEHIECTBA; apXUMEIAOBOM CHIIBI; KECTKOCTH
MPYKUHBI; KOA(DPHUITMEHTAa TPEHHS CKOJIBKECHHs; paOOThl CHUJIBI TPEHUS, CHJIBI
YIOPYTOCTH; CPEAHEH CKOPOCTH IBIKEHUS OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpEeHHsSI OpycKa TpH JBWKCHHH 110 HAKJIOHHOW IIJIOCKOCTH; YacTOThI M
nepuoja KoJieOaHWH MaTeMaTHYeCKOro MasTHUKA, 4YacTOThl M IepHoja
KoJIeOaHUH TMPYKMHHOTO MAasTHHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIETO HAa phIYar;
paboTHI CUJIBI YIPYTOCTH TPH MOIBEME TPy3a C MOMOIIBIO HEMTOABHKHOTO OJIOKA;
paboTHI CHJIBI YIIPYTOCTH MPH MObEME I'Py3a ¢ MTOMOIIIBIO MOABHKHOTO OJI0KA.
HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT OOBbeMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KUIKOCTH, HE3aBHCHMOCTH BBITAJKHUBAIOIIEH CHIIBI
OT MacChl TeJIa; CHJIbI TPEHHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO JaBJICHUS U OT
poJia TMOBEPXHOCTH; CHJIBI YINPYrOCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTEHCHH
negopManuu IpYKUHBI; YCKOpPeHHsI OpycKa OT yrjila HakjOHA HampaBIISIONICH;
nepuoaa (4acTOThl) KOJICOAHWN HUTSHOTO MAasSTHHKA OT JUIMHBI HUTH, IEpUOIA
KoJieOaHUN MPYKUHHOTO MasTHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHHBL;
HCCIIeIOBAaHUE HE3aBUCUMOCTH TMepuoJia KoJeOaHUN HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka ycinoBHsl paBHOBECHS pblyara

1.30

®dusznyeckue SABICHUS B npupoae: MNpuUMEPbI JABUKCHHUA C Pa3JIMUHBIMU
CKOPOCTSAMH B ’KMBOM M HEXHBOM mnmpupone, JICVICTBHE CHUJIBI TPEHUS B IIPUPOAC U
TCXHUKE, IIPUJIMUBbI W OTJIUBLI, JABWXCHUC IUIAHCT ConHeyHoH CHUCTCMBEI,
PCAKTUBHOC ABWKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(bepHOFO JaBJICHHUS Ha >XUBOU OpraHu3M, IIJIaBaAHUC pLI6, BOCIIpHUATHUC
3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO
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1.31

TexHuueckue ycTpoWCTBa: CIHIOMETP, AATYMKU IIOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, JUHAMOMETp, IOJAIUMIIHUKH, PAKETbl, pblYar, MOJBUXHBIA U
HETIOJBIDKHBIA OJIOKM, HAKIIOHHAs IJIOCKOCTh, MPOCTbIE MEXAaHU3MBI B OBITY,
cooOIaroIuecs COoCyzbl, YCTPOHCTBO BOJOINPOBOJA, TI'MJPABIMYECKUIl Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A

2.1 OCHOBHBIC  TOJIOKEHHUS  MOJICKYJIIIPHO-KHHETHYECKOH  TEOPHH  CTPOCHHUS
BeIIeCTBa. MOJEN TBEPIOTO, KUIKOTO M ra3000pa3HOro COCTOSIHUN BEHIECTBA.
Kpucramnmmaeckue n amopdHbIe Tena

2.2 JBmkenne dactur BemectBa. CBsI3b  CKOPOCTH  JIBIDKGHUS YacTHI[ C
Temneparypoil. bpoynoBckoe aBumxenue, 1udpy3us

2.3 CMaumnBaHue M KalnWUISIPHbIE SIBICHUS

24 TerutoBoe pacumpeHue u cxKaTHe

2.5 TennoBoe paBHOBecHE

2.6 Buyrpennsis sHeprusi. PaGota um Teruiomepemada Kak CIOCOOBI W3MEHEHHS
BHYTPEHHEHN SHEPrun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIHUS, U3TyUYE€HUE

2.8 HarpeBanne wu oxnaxaenue Teia. KoaumyecTBO  TEIIOTHL.  YenbHas
TEIIOEMKOCTb!
Q=cm(t2 - ty)

2.9 3aKOH COXpaHEHUs SHEPruU B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOTIO
OanaHca:
Qi+Q2+..=0

2.10 |Hcnapenne u koHaeHcauus. l3MeHeHume BHyTpeHHEHl SHEpPruu B Ipoliecce
ucnapeHus U KoHAeHcauuu. Kumenue kuakocTtu. VYienpHas —TeIsoTa
napooOpazoBaHus:
e

m

2.11 Bnaxxnocts Bo3iyxa

212 |IlnaBnenne u Kpuctamnuzanus. V3MeHeHHWe BHYTpEHHEH SHEpPruu Mpu
TJIABJICHUN U KPUCTAJUTM3AIMH. Y IeTIbHAs TEeTUIOTa TIaBJICHUS:
=2

m
2.13 | BuyTpeHHss S5HEpPrus CropaHus TOIUIMBA. Y AeTbHAs TETIOTa CTOPAHUS TOIUIMBA:
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3|0

2.14  |Ilpunnuns pabots! TernoBsix aeurareneii. KI1/] reroBoro asurarens
2.15 |Ilpaktudeckue pabOTHI
N3mepenue yaenbHON TEIMIOEMKOCTH METANTMYECKOTO IMIIMHAPA; KOJIMYECTBA
TEIUIOTBI, TIOJYYCHHOTO BOJIOM KOMHATHOW TeMIIeparypbl (PHUKCUPOBAHHOM
Macchbl, B KOTOPYIO OMYIIEH HArpeTbli IWUIMHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOTO HAarpeThiM IUJIUHAPOM, MOCIE OIMYCKaHHS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEJIHHOW BJIQKHOCTH BO3AyXa; VYAEIBHOW TEIUIOTHI
TIJIABJICHUS JIbJA.
UccnenoBanue wu3MEHEHHUs TeMIIEpaTypbl BOJABI TPH PA3TUYHBIX YCIOBUSAX;
SIBJICHUS] TEIUIOOOMEHA TP CMEIIMBAHUU XOJIOJHOW M TOPSYEH BOJBI; Mpoliecca
HCTIapeHus
2.16 | Dwusudyeckue SBICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSDKCHHWE W KaMILISPHBIC
SBJICHHSI B TIPUPOJIE, KPUCTAUTBI B TIpUpoje, minydenue CoJHIIA, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bl; 00pa3oBaHKE POCH, TYMaHa, MHEsI, CHETa
2.17 | TexHwueckne yCTPOMCTBA: KAaNWIUIAPBI, TPUMEPHI HCITOJIb30BAHUS KPHUCTAJLIIOB,
KUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIEPATyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, TapoBasi TypOWHA, JBUTaTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpuzarys Teil. /[Ba Buaa d7IeKTpUIECKUX 3apsiioB
3.2 B3anmoelicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOTO0 3apsaa
3.4 Onektpuueckoe mnosie. HampspbkeHHOCTh 3nexkTpuyeckoro mousist.  [lpuHnun
CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
3.5 Hocurenun »snektpuueckux 3apsioB. JlelCTBUE SIEKTPUYECKOrO TMOJs Ha
aneKTpudeckue 3apsaasl. [[poBOAHUKY U AUIIEKTPUKHU
3.6 [TocTosiHHBIN 3neKTpUUeckuil TOK. JlefcTBuUs 3nekTpudyeckoro toka. Cumia Toka.
Hanpsoxenue.
=4
t
A
U=—
q
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE IEKTPHUUECKOE COMTPOTHUBIICHHE:
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3.8

3axoH Oma Juid yyacTKa JIEKTPUYECKOM Liemu:

U
| =—
R
3.9 [TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
lh=1U=U;1+Uz, R=R:1 +Ra.
[TapanmnensHOe COSAMHEHUE TPOBOAHUKOB PABHOTO COTIPOTHBIICHUS:
R
- . _ 1
Ur=Uy =11+ 1y R=—.
2
CMeniaHHbIe COCTUHEHUS TIPOBOTHUKOB
3.10 |PaboTa 1 MOIIIHOCTH IITCKTPUUECKOTO TOKA.
A=U-1-t;P=U"I
3.11 3akon xoyns-Jlenna:
Q =1°.R-t
3.12 |OmpiT Opcrena. MarHmtHOe TIOJie TMPSIMOTO TPOBOJHMKA C TOKOM. JIMHHMH
MarHUTHOW MHIYKIIHH
3.13 MargutHoe T1OJ€ IIOCTOSHHOIO Mar"HuTa. B3amMoIelcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABineHue smekTpoMarauTHol nHaykuuu. [Ipasumno Jlenna
3.16 [IpakTrueckue paboThI
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBJICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHHKE
(pe3ucTophl, JIAaMIIOYKa), OT HAMPSOKCHHS Ha KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH
CONIPOTHUBIICHUS OT JJIMHBI IIPOBOJHUKA, TUIOIIAJNA €T0 MONEPEYHOIO CCUCHHS U
yII€IBHOTO COMPOTHUBIICHHUS.
[IpoBepka mpaBuia JyIsi SJIEKTPUUYECKOTO HAMPSHKCHUS TMPU TOCIEA0BATEILHOM
COCIMHCHUHU TIPOBOJHUKOB; TMpaBWUjia IS CHJIBI 3JEKTPUUYECKOTO TOKa IIPHU
MapajieIbHOM COCTMHCHHUH IPOBOJHUKOB (PE3UCTOPHI M JIAMITOYKA)
3.17 Odusnyeckue SBIEHUS B MPUPOJIE: JNIEKTPUUYECKHE SBIECHUS B arMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJH, Apeiid MOII0CoB,
POJIb MAarHUTHOTO TOJIS 7151 )KU3HU Ha 3eMIle, OJIIPHOE CUSHUE
3.18 Texnudeckne YCTpONCTBA: JIEKTPOCKOI, amImepMeTp, BOJBTMETP, PEOCTart,

CUETUYMK  DJEKTPUYECKON  HSHEPIrUH,  DIEKTPOOCBETUTEIbHBIE  IPUOOPBHI,
HarpeBaTebHbIE ANIEKTPOIPUOOPHI (mpumepsl), IIEKTPUYECKHE
[IPEIOXPAHUTENN, JJIEKTPOMArHuT, JJIEKTPOABUIaTelb IOCTOSIHHOIO TOKa,
reHepaTop NOCTOSTHHOTO TOKA

77




3.19

SHCKTpOMaFHI/ITHBIC BoJubl. IIkana SJICKTPOMArHUTHBIX BOJIH

3.20 | JIyueBas momens ceta. [IpsMonuHEitHOE pacpocTpaHeHHUE CBETa

3.21 |3akoH oTpaxeHus cera. [lmockoe 3epkano

3.22 |Ilpenomienue cBeta. 3aKOH MPEIOMIICHHS CBETa

3.23 | ducnepcus cBera

3.24 | Jlunza. Xon syuedt B nmH3e. DOKyCcHOE paccTosiHME JTMH3BL OnTHYECKas cuia
JIMH3BI:
D=1/F

3.25 |I'ma3 kak onTuueckas cucrema. OnTuyecKue mpuoopsI

3.26  |IIpakTudeckue pabOTHI
N3mepenue onTuueckod cuibl coOuparomieil JuH3bI;, (OKYCHOTO PacCTOSHUSA
coOuparomieid JUH3bI (IO CBOMCTBY paBEHCTBA pPa3MEpOB IMpeaMera u
M300pakeHMs], KOT/Ia MpeIMeT PAcIloIOKEeH B JBOWHOM (DOKyce), MmoKazaTems
MPETIOMJICHHUS CTEKIIa.
HccnenoBanue cBoMCTBA M300pakeHUS, TTOJTYIEHHOTO ¢ TIOMOIIBI0 coOMparomen
JUH3BL, W3MEHEHHs (OKYCHOTO pPACCTOSIHUSI JIBYX CIIO)KCHHBIX  JIMH3;
3aBUCHMOCTH yIJIa MPEJIOMJIEHHUs CBETOBOTO Jiyda OT yIjla MaJeHHus Ha FPaHULe
"BO31IyX - CTEKJIO"

3.27 | ®usmyeckue sBieHUs B mpupone: 3atrmeHuss CosiHma u JlyHbI, 1BeTa Te,
ONITHYECKHE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

3.28 | TexHuveckue yCTpOWCTBA: OYKH, IMEpPUCKOM, (oToanmapar, ONTHUYECKUE
CBETOBO/IbI

4 KBAHTOBEBLIE SIBJIEHU A

4.1 PamnoaktuBHOCTH. Asb(a-, 6era-, ramMmma-u3nydeHus. Peaknuu anbda- u Oera-
pacmana

4.2 OmnsiTe Peszepdopaa mo paccesnuro anbda-yactui. [Inanerapuas moaens atoma

4.3 CoctaB atoMHOTO0 sifpa. M30Tomb!

4.4 [lepuon nomypacmajga aTOMHBIX SAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 M MAaCCOBOTO YHCET

4.6 Ousnyeckue SBIEHUS B TMPHUPOJIE: €CTeCTBEHHBI paJMOAKTUBHBIA (OH,
KOCMUYECKHE Iy4H, pPaJWO0aKTUBHOE U3IyYeHHE MPHUPOJHBIX MHUHEPAJOB,
JeCTBHE PaJMOAKTUBHBIX U3ITyYEHHUI Ha OpTaHU3M YelOBeKa

4.7 Texuudeckne ycTpoicTBa: CHEKTPOCKON, MHAWBUIYATbHBIA JTO3UMETp, Kamepa

BI/IJ'ILCOHE[, AACPpHAd SHCPreTuKa
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8. YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

®usuka. 7 knacc. [lepsiikun .M., IBanoB A. 1.
®uzuka. 8 knace. [leppiukun A.B.

®uzuka. 9 xknacc. [leppiukun A.B., I'ytHuk E.M.
Co6opnuk 3anau no ¢usuke. Jlykamuk B.U., Usanosa E.B.
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