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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3uke Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsI COCTABJICHA Ha
OCHOBE MOJIOKEHUI W TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha 0A30BOM ypOBHE OCHOBHOM
oOpasoBarensHON mporpammebl, mpeactaBieHHBIXx B DPI'OC OOO, a Takke C ydéToM
dbenepanbHON pabodeil mporpaMMbl BocnuTaHus W KOHIENIMM TpernojaBaHus y4eOHOTO
npeamMera «Pu3nkKay.

Copepxanue  mporpamMMbl 1Mo (U3MKE ~ HampaBlieHO Ha  (OpMUpOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIONIMXCS M OpPraHU3alMI0 W3Y4YeHUs (PU3UKU Ha
NEeSATEIbHOCTHOM OCHOBE. B mporpamme mo (u3HKe yYHUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanuzanuu TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yjibTaTaM  OOy4YeHMs, a  TaKXkKe  MEXKIPEIMETHbIE  CBS3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMsL.

[Iporpamma 1o gu3nKe yCcTaHaBIMBAET paclpeiesieHne yueOHOro Marepuania 1o rojam
o0yueHust (Mo Kjaccam), MpeasiaraeT MPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YYCHUS TEM,
OCHOBaHHYK) Ha JIOTMKE pPa3BUTHS MPEIMETHOTO COJEpKAaHMS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[TporpamMa mno ¢usuke paszpaboTaHa C LEIbIO OKAa3aHUS METOAMYECKON IOMOIIU
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

du3rka SBISIETCS CHUCTEMOOOPA3YyIOIIMM JUIsl €CTECTBEHHOHAYYHBIX  YUYEOHBIX
IPEIMETOB, IMOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBJICHUH,
U3y4aeMbIX XUMUEH, OMOJoTHEeN, acCTPOHOMUEH U (Pu3nyeckor reorpadueid, BHOCUT BKIIA] B
€CTECTBEHHOHAYUYHYIO KapTHUHY MUPA, IPEJAOCTaBIsIET HauboJiee iCHble 00pa3iibl IPUMEHEHUS
HAy4YHOT'O METOJA MO3HAHMS, TO €CTh CI0CO0a MOMYUYEHHUSI IOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TIaBHBIX 337a4 (pU3MYecKOro oOpa3oBaHUs B CTPYKType OOIIero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOW TIpaMOTHOCTH M HHTEpeca K Hayke Y
o0ydJaronmxcsi.

N3yuyenue ¢Gu3uku Ha 0a30BOM YypOBHE TMpPEANOJaraeT OBJIAJEHUE CIEeAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HMHTEPHPETUPOBATh JAHHBIE M HCMOJb30BaTh HAy4HBIE JI0KA3aTENbCTBA JIS
MOJIyYE€HUS BBIBOJIOB.

[enn m3yyeHuss (pU3MKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMNpENETEHBbI B
Konnenuuu mnpenogaBanusi y4yeOHoro mpeamera «@Pusumka» B 00pa3oBaTEIbHbBIX
opranu3anusix Poccuiickoit Denepanuu, peaqn3yroNuX OCHOBHBIE 00IIe00pa3oBaTEIbHBIC
IIPOrpaMMBbl, YTBEpKAEHHOU pemeHnreM Komnernn Munucrepcrsa npocsemenus Poccuiickon
deneparuu (mpotokodt oT 3 aexkadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

e TMpPHUOOpETEHHE HHTEpeca M CTPEMJICHUS OOYYalONIMXCAd K HAYYHOMY HW3YUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJEe TO3HaHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjIbTaTa U3yYCHUSI OCHOB CTPOCHUS
MaTepuu B (PyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;

e (opmMupoBaHuEe MPEACTABICHUN O POJIU (PUMKH ISl Pa3BUTHSI APYTHX €CTECTBEHHBIX
HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE TPEJICTABICHUA O BO3MOXHBIX cdepax Oyayied npodeccuoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K ajbHEUIIEMY O0YYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne JTHX Ielied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHMs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

e MpuOOpETEHHWE 3HAHWUW O JAUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e TMpuOOpETEHHE YMEHUN ONUCHIBATH U OOBACHATH (UBUYECKHE SIBICHHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

e OCBOCHME METOJOB PEIIEHUS MPOCTEUIINX PACUYETHBIX 3a7ad4 C HCIHOJIb30BAHHEM
buznyecKux Mojiesiel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE yMEHUU HAOMIOAATh TMPUPOAHBIC SBJICHUS W  BBINOJHATH OMBITHI,
nabopaTopHble pabOThl M IKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOeHHE TpUEMOB paboThl ¢ WHMOPMaIMEel (PU3NYECKOTO COoNepkKaHUs, BKIIOUYas
WHpOpMAIIMI0O O COBPEMEHHBIX JOCTIXKCHUSAX (PU3UKU, aHAIU3 W KPUTHUUYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO chepaMu podecCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX (PU3ndecKoin
HayKH.

Ha uzyudenue ¢uszuku (0a30BbIil YPOBEHB) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSs

oTBOoAUTCs 238 yacoB: B 7 kiacce — 67 yacoB (2 yaca B HeJento), B 8 kinacce — 67 yacoB (2
yaca B Hememwo), B 9 kmacce — 100 waca (3 yaca B  HeHIEINIO).

[Ipennaraemspiii B mporpamme mno (u3MKe NepeueHb 1adopaTOpHBIX padOT U OMBITOB
HOCHUT PEKOMEHJATENbHBIM XapaKTep, YUYUTeNb JAeNaeT BhIOOp MpOBEACHHS J1aOOpaTOPHBIX
paboT W OMNBITOB C YYETOM WHIWBHUIYAIBHBIX OCOOEHHOCTEW OOydYarommuxcs, CIUCKa
DKCIIEPUMEHTAJIbHBIX 3aJaHMi, MpeiaraéMblXx B pPaMKaxX OCHOBHOIO TOCYAApCTBEHHOIO
’K3aMEHa Mo (PU3UKE.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@uznka — Hayka o npupoze. ABneHus npupoabl. GU3nuecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbL. M3Mepenue duzmueckux BeanuuH. Dusznueckue MPUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CUCTeEMa €AUHULL.

Kak ¢u3uka m npyrue ecTrecTBEHHbIE HAYKH M3Yy4aroT Npupoay. EcTecTBeHHOHay4YHBIN
METO/I TIO3HAHUWs: HaOJIOJIEHHe, TOCTaHOBKAa HAy4YHOT'O BOMNPOCA, BBIIBIXKEHHE THIIOTE3,
HKCIIEPUMEHT 10 TPOBEPKE THUIIOTE3, OOBSICHEHUE Ha0I0gaeMoro sBieHus. OmnucaHue
(bU3MYECKUX SBICHUMN C TTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIIOBbIC, IIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Ousuyeckue npuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHHUM aHAJIOTOBBIM U HU(PPOBBHIM

prudOpPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHue UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. M3mepeHue pacCTOSHUMN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3Mepenue Ttemmeparypbl NpU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa W JIaTUYHMKA

TEMIIEPaTypHI.
6. IIpoBenenue wuccienoBaHusl MO MPOBEPKE TMIOTE3bL: NAJIBHOCTh MOJIETA IIAPUKA,
MYyIIEHHOT'0 TOPU30HTATIBLHO, TEM 00JIbIle, YeM OO0JIbIIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BeliecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. ONbITHI, I0Ka3bIBAIOIIUE
JVCKPETHOE CTPOECHHE BEIIECTBA.

JBmxenue yactuil BemiecTBa. CBsSI3b CKOPOCTH JBHKEHHUSI YACTHUI[ C TEMIEpaTypoOMu.
bpoyHoBckoe nBwxkenue, auddysua. BzaumoneicTBue 4YacTWIl BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperatHpie COCTOSIHUSI BEILECTBA: CTPOEHUE Ta30B, KUIKOCTEH ©  TBEPIBIX
(KpucTamIM4ecknx) Tea. B3auMoCBs3b MEXIy CBONMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX ¥ UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
BO/IBL.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3.

HEI6J'IIOI[€HI/IG HBHGHHﬁ, 06’I)$ICH$[IOIHI/IXC$I IMPUTSKCHUCM WJIM OTTAJIKMBAHHWEM YaCTHUIL
BCIICCTBA.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHuEeM (pororpaduii).
OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

Pa3nea 3. /IBuskeHue 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH>KEHUE. PaBHOMEpPHOE W HEpaBHOMEpPHOE ABWKEHHE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JBHKEHUU. PacU€T IyTH U BpEMEHU IBUKEHUS.

SBneHne wHepHUU. 3aKOH WMHEpUUH. B3aummopaeilcTBHE Tell Kak NMpPUYMHA H3MEHEHUS
CKOpPOCTHM JABWXKEHHUs Tell. Macca kak Mepa mHepTHOCTH Tena. [lmoTtHocTh BemecTtBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cunia kak XapakTepucTuka B3auMozeincTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
W3mepeHne cuiibl C TOMONIBIO AUHAMOMETpa. SIBieHHE TATOTeHUS U cuia TskectH. Cuiia
TSUKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHne cui, HANpaBIEHHBIX IO
ogHou mpsimou. PaBHonencTByromas cwui. Cuna TpeHus. TpeHHE CKOJbXKEHUS W TPEHHE
MoKosi. TpeHne B MpUPOIE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] HHEPLIMH.

Hab6nronenune n3MeHeHusi CKOPOCTH TPU B3aUMOJCHCTBUU TEl.
CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHON MPSMOM.

Jlabopamopuwie pabomul u onvimel.

1.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUXKEHUS (IIapyKa B KUJIKOCTH, MOICIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne CpeIHEH CKOPOCTH CKOJIBKEHUS OpycKa WM IMIapuKa 10 HAKJIOHHOM
MJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPJIOTO Tea.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (IeopManiu) Ipy>KUHbI OT
MIPUJIOKECHHOMN CHUJIBI.

OMnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca Tena U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CrocoObl yMEHBIICHHWS ¥ yBEIW4YeHUs fAaBicHus. JlaBnenwe rasa.
3aBUCHMOCTh JaBJICHHsI Tra3a OT o0BEMa, Temmeparyphl. llepemada naBieHust TBEPABIMU
TeJaMH, KUIKOCTSIMH M ra3aMu. 3akoH Ilackansa. IlHeBMaTHueckue MalIvHbl. 3aBECHMOCTD



JaBJICHUS KUAKOCTU OT TiyOuHbl. ['mapocratuueckuit mapamokc. CooOmiaromuecs COCyabl.
['uapaBnuyeckrue MEXaHU3MBI.

ATtmocdepa 3emnn u armochepHoe AaBieHue. [IpUynHBI CyIIECTBOBaHHS BO3AYIIHON
o0osoukn 3emin. OnbiT Toppuuennu. M3mepenue atmocdepHOro naBiaeHHs. 3aBUCUMOCTb
aTMOc(epHOro JaBJI€HUSI OT BBICOTHI HaJ ypoBHEM Mops. [lpubopsl g u3sMepeHus
aTMOC(EPHOTO JaBIICHUS.

JlelictBue KMAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX Telo. BplTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [napanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

S A T o

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenava naBIeHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuit mpecc.

[IposiBieHne nercTBUS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O0OBEMA MOTpPy:KEHHOW dYacTH Tela u
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YcnoBue TIaBaHMSL TEJI: IUIABAHWE WJIM TIOTPYKEHHE TEl B 3aBUCHUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOrPY>KEHHOU B KUIAKOCTh
YacTH TeJa.

OnpeneneHue BBITAIKMBAIOLIECH CHUJIbI, JCHCTBYIOIIEW Ha TENO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHUJIbI, ACHCTBYIOIIEHM HAa TEIO B
JKUJIKOCTH, OT MAacCCHhI TeJa.

OMnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIbI, IEUCTBYIOIIECH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YaCTU TeJla M OT TUIOTHOCTH
JKUJIKOCTH.

KonctpyupoBanue apeomeTpa WJIM KOHCTPYMPOBAHUE JIOJAKA M OIpEICICHUE €€
IPY30II0ABEMHOCTH.

Pa3znea 5. PaGoTra nu MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAas IIOCKOCTh. [IpaBuiio paBHOBecus
pbiuara. [IpuMeHeHure npaBuiia paBHOBECHUS pbluara K OJI0KY. «30JI0TO€ MPaBUII0» MEXAHUKHU.
KIIJI mpoctbix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHeTmueckas W TOTeHIManbHas 3Heprus. lIpeBpamieHue
OJIHOT'O BHJIa MEXAHUYECKOI SHEPIUU B APYTrod. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.



Hemoncmpauyuu.

1. I[Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBIDKEHMHM TeJlla II0
TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJ/l HaKI1OHHOM TIIOCKOCTH.

4. HBy‘ICHI/Ie 3aKOHAa COXpPAaHCHHUA MEXaHUYECKOH OHCPI'UH.
8 KVIACC

Paszgeu 6. TeruioBbie sABJICHHSA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpHUH CTPOCHHUS BEILECTBA.
Macca u pazMepsl aTOMOB M MOJIEKYJI. OIIBITBI, MOATBEPKAAOIINE OCHOBHBIE IMOJIOKECHHUS
MOJEKYIIPHOKHHETUIECKON TEOPHH.

Mopnenu TBEPAOrO, )KUJIKOTO U Ta3000pa3HOro cocTosiHUM BenlecTBa. Kpucrammmueckue
u amopdHbie Tena. OObSICHEHHE CBOMCTB ra3oB, >KHAKOCTEM M TBEPIBIX TEN Ha OCHOBE
MOJIOKEHU MOJIEKYISIPHO-KUHETHYECKOM Teopuu. CMayuMBaHWE W KaNWJUISIPHBIC SIBJICHUS.
TernnoBoe pacIMpeHUe U CxKaTUE.

Temneparypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBMIKEHHSI YaCTHLL.
BuyTtpennsiss sHeprus. CnocoObl M3MEHEHHs BHYTPEHHEW SHEpPruM: TeIulonepeaada u
coBepuieHe paboThl. Bupl Temonepenaun: TeIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUYEHHUE.

KonudectBo TernoTel. YienbHas TEMIOEMKOCTh BEIIECTBA. TEMIO00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHUE TemioBoro Oananca. [InaBieHure u oTBepAEeBaHUE KPUCTAIUIMUECKUX
BEILIECTB. YenbHas TeruioTa riasieHus. [lapooOpazoBanue u KoHjeHcauwus. McnapeHue.
Kunenue. YnenbHas TerioTa mapooOpa3oBaHUsA. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHHUS OT
aTMOC(EPHOTO JAaBJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TernoBbix aBuratenedt KIIJ[ TemmoBoro asuratens. TersioBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXpAaHEHMs U MPEBPAILLEHUS] SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.

HabnrogeHue TemioBoro paciupeHus Tem.

M3MeHeHne naBiieHus Ta3a Npu U3MEHEHUH 00bEMa U HarpeBaHUH WU OXJIAXKICHUU.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Buas! Tertonepenaym.

OxJakieHue Ipy COBEPUICHUH PabOTHI.

©® N o vk~ WwWwN e



9. HarpeBanue npu coBepiiieHUM pabOThl BHEITHUMU CHIIAMHU.
10. CpaBHEHHE TEIJIOEMKOCTEMN pa3IMYHbIX BEIECTB.
11. HaOmroeHre KuneHusl.
12. HabmroieHue nocTosiHCTBAa TEMIIEPATYPhI NIPU TUIABJICHUH.
13. Mojenu Teru1oBEIX JIBUTATEICH.
Jlabopamopuvie pabomul u onvimol.
1. OnpITBI IO OOHAPYKEHUIO TIEUCTBUS CHIT MOJIEKYJIIPHOTO NPUTSKEHHUS.
2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WIIN caxapa.
3. OnbIThI O HAOJIOJEHUIO TEINIOBOTO PACIIMPEHMSI Fa30B, )KUIKOCTEN U TBEPIBIX TEIL.
4. OrnpeneneHue JaBiIeHUs BO31yXa B OaJJIOHE IINPUIIA.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHMs WIH OXJIAXKACHUS.

6. IIpoBepka rumore3sl JUHEHHONW 3aBUCUMOCTU JUIMHBI CTOJIOMKA JKUIKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmionenue n3MeHeHHs] BHYTPEHHEH SHEPrUu Tella B pe3yJibTare TeIUloNepeaadn u
pabOThl BHEITHUX CHIL.
HccnenoBanue siBJIeHUS TEMIOOOMEHA IMPU CMENIMBAHUN XOJIOJTHOM U TOPSYE BOJIBI.
Omnpenenenrne KOJNWYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOH MpHU TEmIooOMEeHe ¢
HarpeTbIM METAJUINYECKUM LIHJIMHIPOM.

10. OnpeneneHne yaeapHON TEINTOEMKOCTH BELIECTBA.

11. UccnegoBanue npouecca ucnapeHusl.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpezenieHne yaeJIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Pazgen 7. JaekTpudyeckue 1 MarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. [[Ba poga sieKkTpuUecKux 3apanoB. BzanmonencTBrue 3apsKeHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJEHCTBUSA 3apPSYKEHHBIX TEI OT BEJIMYUHBI
3apsAJI0B U PACCTOSIHUASA MEXKY TEJIaMU).

Onextpuyeckoe nose. Hanpspk€HHOCTD 3nekTpruyeckoro nods. [IpuHuun cynepnosuuuu
AIIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiaoB. DJIEMEHTApHBIA JJIEKTpUUecKuil 3apsan. CTpoeHue
atoma. [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsia.

ONEeKTpUYECKU TOK. YCIIOBHUSI CYIIECTBOBAHUS JJIEKTPUYECKOro TOKa. M CTOYHMKH
INOCTOSIHHOT'O TOKa. J[eMCTBUS 3JEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUYECKUN TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna Toka. OJekTpuueckoe HamnpsibkeHue. ConpoTUBICHUE
IPOBOJHUKA. YJEJIbHOE CONPOTHBJIEHUE BellecTBa. 3akoH Owma Juisl ydacTKa LENH.
[TocnenoBarenbHOE U MAapalIENbHOE COEIUHEHNE TPOBOIHUKOB.

PabGota m MOIIHOCTH 3JEKTpHUUECKOro Toka. 3akoH Jlxoyns—JleHua. DiexTpuueckue
LENH U MOTPEOUTENN IEKTPUUECKON 3HEprun B ObITy. KopoTkoe 3aMblkaHue.



[ToctostHHBIE MarHuThl. B3auMOaelcCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJIE.
MarnutHoe nojie 3eMJM U €ro 3HaueHue ISl Ku3HU Ha 3emiie. OnbiT Dpcerena. MaruuTtHoe
MoJjie 3JEKTPUYECKOro Toka. [IpuMeHeHue »HIEKTpOMAarHuToB B TexHUKe. JlelicTBue
MarHuTHOTO TIOJII Ha MPOBOJAHUK C TOKOM. OIJIEKTPOJBHUIATENIb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue AIEKTPOABUTATEINIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apazges. SIBineHue 3JIeKTpOMarHUTHOW uHAYKUMH. I[IpaBuno JleHna.
Onekrporeneparop. CrnocoObl MOMYYEHHS] AIEKTPUUECKON HSHEPruu. OJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a3oBbIl pasps.
. U3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS MTOJHOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JleicTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlPaBJICHUS] UHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOBHUKHOBEHUSI.
25. DJIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.
Jlabopamopnsie padomul u onsimel.
1. OmbITHI 110 HAOTIOICHUIO DJIEKTPU3AIUH TNl MHIYKITMEH U TIPH COMTPUKOCHOBEHUH.
2. HccnenoBaHue neWCTBUS 3JEKTPUUECKOTO MO HA TPOBOJIHUKU U TUDJIEKTPUKHU.
3. COopka u mpoBepKa padOThI AMEKTPUIECCKON IETH MOCTOSTHHOTO TOKA.
4. V3mepeHue u peryampoBaHUE CUIIBI TOKA.
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5. M3mepeHue u peryaupoBaHre HAMPSHKEHUSI.

6. HMccnepoBaHme 3aBUCMMOCTM CHJIBI TOKA, MAYLIEr0 4YEpe3 PE3UCTOp, OT
CONPOTUBJICHUSI PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OmbITBL, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH  DAJEKTPUUYECKOTO  COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro IJIMHBI, TUIOIIAIN TOMEPEYHOTO CEYEHHUS U MaTepuana.

8. IlpoBepka mpaBuia CIOXEHUS HANPSKEHUW TPHU TMOCIEAOBATEIBHOM COEIUHECHUU
JIBYX PE3HCTOPOB.

9. IIpoBepka mpaBuiia ajsi CHIIbI TOKA MIPU NApalIeIbHOM COCIMHEHUU PESUCTOPOB.

10. Onpezenenne padoThl IEKTPUUYECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpenesieHre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTU CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUS
Ha HEW.

13. Onpenenennie KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aMMOJICMCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHUTHOTO TIOJSl TOCTOSIHHBIX MArHUTOB NpPU UX OOBEIMHEHUU U
pa3ieIICHUH.

16. MccnenoBanue AeHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KATYILIKU C TOKOM
Y MarHuTa OT CUJIbl TOKA U HAIlpaBJICHUS TOKA B KaTYIIIKE.

18. MI3yueHue AeicTBUS MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBUraTeibHOM yCTaHOBKH.

21. ONBITHI IO KCCIIEIOBAHUIO SIBIICHUS BJIEKTPOMATHUTHOW WHIYKIHUH: HCCIICIOBAHUE

W3MEHEHUU 3HAYCHUs U HAlIPaBJICHU UHAYKIMOHHOIO TOKA.
9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe aBukeHne. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWXEHMUA. PaBHOMEpHOE NpsAMOJIMHENHHOE ABWXeHUE. HepaBHoMepHOE
NpSAMOJIMHEWHOE ABWKEHUE. CpenHsis U MTHOBEHHAs CKOPOCTh TeJld MPU HEPABHOMEPHOM
JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsMONMHEHHOE aBMkeHue. CBOOOAHOE TajeHHE.
Omnbitel ['anunes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. [lepunoa u yacrora obparieHus. Jlunelinas u
YTJIOBAsi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropon 3axon Herorona. Tpernii 3akon Herotona. [IprHImn
CYIIEpPIIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUsI CKOJIbKEHHS, CHIIA TPEHUS
IIOKOS1, APYTUE BUbI TPEHHUS.



Cuna TSKECTHM M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOTO MaJeHHUS.
JIBrxenne mianer Bokpyr Cosnua. IlepBas kocmuueckass ckopocTb. HeBecoMocTh
IIEPErpy3KH.

PaBHOBecre MarepuasibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO BpallleHusl. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynbe Tena. M3meHeHue umimynbca. UMImyabC cuiibl. 3aKOH COXPAaHEHUS MUMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckasi pabota U MOUIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, Tpenus. Cs3b
sHeprun U pabotsl. [loTeHIManbHAs SHEPrus Teia, MOJHITOrO0 HaJ MOBEPXHOCTHIO 3EMIIH.
[loTeHunanbHasi »HEpPrUs CxaToil npyxkuHbl. Kunetmueckas »sHeprus. Teopema o
KMHETUYECKOW JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HalnroneHue MexaHMUECKOTro JIBHXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.

2. CpaBHEHHME MyTEW W TPACKTOPHI IBHXKEHHUSI OJTHOIO M TOTO K€ TeJlda OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUSI.
HabGnronenue nBmxeHus Tea Mo OKPY>KHOCTH.

o u k~w

HabOmonenue MexaHMYECKUX SBJICHHM, TPOUCXOIALIMX B CHUCTEME OTCYETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH’KEHMH OTHOCUTEJIBHO KaOMHETa

(bu3HKH.

3aBUCUMOCTB YCKOPEHHS TeJla OT MacChl TeJIa U ACHCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmroneHue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUM TE.
M3meHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

10. Ilepenava nMmyJsbca npyu B3aMMOICVCTBUN TEI.

11. [IpeoOpazoBanus 3HEPrUU NPU B3aUMOACHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUr Mpu CBOOOTHOM MaJICHHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPHU ABMKEHUH TeJla O/ JEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa sl pa3roHa M JAJbHEMIIEr0 PaBHOMEPHOIO JIBHXKECHHS
HIapyuKa WA TEJIEKKH.

2. OmpeneneHue cCpeiHe CKOPOCTU CKOJIbKEHHS OpycKa WM JBM)KCHHS LIApUKa I10
HAKJIOHHOU IUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUs Teja INPU PaBHOYCKOPEHHOM JBM)KEHHHM IO HAKJIOHHOMN

IIJIOCKOCTH.



10.

11.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JBUKCHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciAM NpPU PAaBHOYCKOPEHHOM [BWKEHHHM O€3 HadaabHOU
CKOPOCTH TIYTH OTHOCATCA Kak pSAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHS OT CHJIBl HOPMAaJbHOTO
JIaBJICHUSL.

Omnpenenenre KO3PPUIUEHTA TPEHUS CKOIbXKEHHUS.

Omnpenenenne XECTKOCTU NPYKUHBI.

Omnpenenenne padOTHl CWJIBI TPEHUS IpPU PaBHOMEPHOM [BIKEHUM Teja IO
TOPU30HTAILHON MMOBEPXHOCTH.

Omnpenenenue pabOThl CWIIBI YIPYTOCTH NpU MOIBEME Tpy3a C MCIOJIb30BAaHHEM
HEMNOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXPAHEHUS SHEPTHUH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nBmxeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHWl: Mepuoj, 4acToTa,
aMIIMTyAa. MaTreMaTU4ecKuid W NPYXKUHHbIA MasTHUKHU. [IpeBpamieHue sHEpruum mnpu
K0J1e0aTeTbHOM JABUKCHUH.

3aryxatomue kojebanusi. Beinyxnennsie konebanus. Pesonanc. Mexanndeckue BOTHBI.
CpolicTBa MeXaHMYECKMX BOJIH. [IpomosibHblE M MOMEpedHble BOJHBI. [[MHA BOJIHBI U
CKOpPOCTh €€ pachpocTpaHeHHs. MexaHW4YecKue BOJIHBI B TBEPAOM TENE, CEHCMHYECKHE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. MHdpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Hab6nronenue xonedanuii Ted Mo AEMCTBUEM CUIIBI TAXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJICOAHHIM U pe30HAHCA.

PacnpocTpanenue npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJEINH).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopuvie pabomel u onvimel.

1.
2.
3.

Omnpenenenne 4acTOTHI U MEPUO/Ia KOJICOaHUI MaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOThI U MEPUO/Ia KOJICOaHUHN PYKUHHOTO MasTHUKA.
HccnenoBanre 3aBUCMMOCTH Mepuoa KojieOaHWM MOJIBEIIEHHOTO K HUTU Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHUN MPYKMHHOTO MAasiTHUKA OT MAcCChI
rpysa.

[IpoBepka He3aBUCMMOCTH Tepuoaa KoieOaHWil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.



6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEPHOJA KOJICOAHWH TPYKUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJE. DJEKTPOMATrHUTHBIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BojH. [llkama »JEKTPOMArHUTHBIX BOJIH. MCMONIB30BaHUE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOU CBSI3HU.
DneKkTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOUIILHOTO Tele(oHa.
Pazgea 11. CBeToBbIe sIBJICHHS.
JIlyueBas monenb cBera. Mcrounuku cBera. lIpsMosiMHENHOE pacnpOCTpaHEHHUE CBETA.
3atmenns Connua u JIyasl. Otpaxenune ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienne cBera. 3akoH mpesioMiieHUs cBeta. [lojlHO€ BHYTpEeHHEe OTpaKeHUe
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B smu3e. OnTudeckas cucrema Qoroamnmapara, MHUKPOCKOINA U
Teneckona. ['ma3 kak ontuueckas cuctema. bin3opykocTs U J1alIbHO30PKOCTb.
Paznoxenue Oenoro cera B cnekTp. Omnbitel HeloToHa. CnojkeHHE CHEKTpajbHBIX
uBeTOB. /lucnepcus cera.
Jemoncmpayuu.
[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.
OnTuyecKkuil CBETOBO/I.
Xop nydei B coOuparonieit JIMH3e.
XoJ Iyden B paCCEUBAIOIIEH JIMH3E.
[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JTUH3.
[Tpuniun aevicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens rinasa.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
12. [lomy4yenue 6e0oro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPAXKEHUSI CBETOBOIO JIyda OT yIJia MaIeHusl.
2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HccnenoBaHue 3aBUCUMOCTH yTJIa NPEJIOMIIEHUS CBETOBOTO JIyda OT yIUla aJeHUs Ha
TPaHULE «BO3YX—CTEKIIO».

[Tomy4yeHmne n300pakeHNH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenue (OKYCHOTO paCCTOSHUS U ONTHYECKOM CHIIbI COOMpPAIOIEH JTMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 10 BOCHPUSITUIO LIBETA MPEIMETOB MPU WX HAOIIOICHUHU 4Yepe3 ILIBETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnsiTel Pe3epdopaa u ruianerapHas Mozenb aroMa. Mogens aroma bopa. Mcnyckanue u
MOTrJIONIEHNE cBeTa aToMOM. KBaHThI. JIMHEeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Alnbda, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnasa mogmens atoMHoro sapa. M3ortomel. PagmoaxktuBHbIE mpeBpamieHus. [lepuon
MOJIypaciiajia aTOMHBIX SIAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsSJ0BOIO M MAacCOBOTO YHCEN. DHEPrus
CBSI3M aTOMHBIX snep. CBsA3p Macchl M JHepruu. Peaknum cHHTE3a W JIENICHUS  SAED.
Nctounuku 3Heprun CosHIA U 3BE3.

Snepnas sHepreTuka. /[elcTBus paguoOaKTUBHBIX U3yYECHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrHexTpbl U3TYyYEHHUS U TOTIIOICHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5

6

N o v k&

PaboTa cuéTtunka HOHU3UPYIOIINX U3ITYYCHUH.
. Peructpanus nsnydeHuss npupOAHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIy4YCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YAaCTHIBI 110 TOPMO3HOMY MyTH (I1O

dboTorpadusm).

3. M3mepenue pagnoakTuBHOTO (poHa.

I[HoBTOpHUTEIBLHO-00001HAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOIMIMKA ~ MOJYJIb MpeJHAa3HA4YeH HJisi CHCTeMaTH3aluud U
00001IIeHNsT TPEIMETHOTO COJCPKAHUS U ONbITa JEATEIbHOCTH, MNPUOOPETEHHOIO MpHU
U3YyYEHUU BCEro Kypca (pU3MKH, a TakKe JJi MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY
’K3aMeHy 1o (pU3uKe sl 00yUYaroInuXCsl, BHIOPABIINUX ITOT yUYEOHBIN MpeaMerT.

[Ipy wW3yyeHUH [AHHOTO MOJYJIA pPEATU3YIOTCS W CHCTEeMaTU3UPYIOTCS  BHJIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYHMBAETCS JIOCTHIKEHHE MPEAMETHBIX H
METanpeIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00y4YeHHsl, (POPMUPYETCSl €CTECTBEHHOHAYYHAS
IPAMOTHOCTB: OCBOCHHME HAyYHbIX METOJOB MCCIICJOBAaHUS SIBJIEHUN NPHUPOABI U TEXHUKH,



OBJIAJICHUE YMEHUAMU OOBSICHATH (U3UUYECKUE SBIICHUS, MPUMEHsSI MOJyYeHHbIE 3HAHUS,
pemaTh 3a1a41, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.
[IpuHIMNIMANBHO NESTEIBHOCTHBIM XapaKTep AAHHOIO pasjeiia peallu3yeTcs 3a CU€T
TOr0, YTO OOYYaIOLIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpeIIaraercs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUH pacro3HaBaTh W HAYYHO OOBIACHATH (U3NUYECKUE
SIBJIEHUS B OKPY’KAIOLIEN TPUPOJIE U TIOBCETHEBHOM KU3HU;
UCIIONIb30BaTh HAYYHBIE METO/bI UCCIIEOBAHUS (PU3NUECKUX SIBICHUI, B TOM YHUCIIE NS
IIPOBEPKU TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HaIllpuMep, MPAKTUYECKOIO HCIIOJIb30BaHUs PA3IUYHBIX MCTOYHHMKOB J3HEPIUU HA OCHOBE
3aKOHAa IIPEBPAILECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJOB DHEPTIHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHMs HaIpaBICHO Ha

AOCTHUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPCAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynpraTte u3yueHus (UMK Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHHS Yy

oOyyaromierocs 0y1yT cOpMHUPOBAHBI CIEAYIOIINE JTNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pru3nyeckoi
HayKH;

- [ICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYXKJICHUU OOIIECTBEHHO 3HAYUMBIX M 3THUECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHXKEHUHN (DU3UKH;

- 0CO3HaHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JAEATEIbHOCTUA YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETHUECKUX KaueCcTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHUA:

- OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOIUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYpPHIL;

- pa3BUTHE HAYYHOU JTI0003HATETLHOCTH, UHTEPECA K UCCIEA0BATEIbCKOM IEATETbHOCTH;
5) gopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIIHOHAJIBHOT0 0JIATONOIy YU

- OCO3HAHME LEHHOCTH Oe30macHoro o0pasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TMpaBWwi O€30MaCHOrO TMOBEJAEHUS Ha TPAHCIOPTE, Ha JOporax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PY0OBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

- ¢(hOpMHUPOBAHHOCThH HAaBBbIKA peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIUOKY M TaKOTO
e TMpaBa y Apyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Y4acTHe€ B PEIICHUM MPAKTHUUYECKUX 3a7ad (B paMKax ceMbU, 00pa30BaTEeIbHOM
OpraHu3alliyd, TOpoja, Kpas) TEXHOJOTMYECKOW U COLUMAIBHOW HAMpaBJICHHOCTH,
TpeOYIOMUX B TOM YKCIIE ¥ PU3NUECKUX 3HAHUI;

- UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOdeCcCrii, CBI3aHHBIX ¢ (PUBUKOIA;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

- OpUEHTalWsI HAa TPUMEHEHWE (PU3NYECKUX 3HAHWM ISl pemieHus 3ajad B 00JacTu
OKpY’Karolel Cpe/ibl, IIIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX MOCIEACTBUN
JUISL OKPY KAIOIEH CPEbl;

- 0CO3HAHUE TJI00ATIBHOTO XapaKTepa KOJOTUYECKUX MPOOIEeM U IMyTeH UX pelieHus;



e 8) azanranum K M3MEHAIOWUMCH YCJIOBUAM COLUAIBHON M IPUPOIHON Cpelbl:

e - TIOTPEOHOCTH BO B3aMMOJCHCTBUHM TMPU BBIOJHEHUH UCCIECJOBAHUM M TPOCKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO NeSTeIbHOCTS;

e - MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHMU, B TOM 4YHCIE (OPMYIHPOBATH WIEH,
MOHSITHS, TUIIOTE3bI 0 PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHUE e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e - I[UJAHMPOBAHUE CBOETO Pa3BUTHS B MPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHU;

e - CTpEMJICHHE aHaJM3UPOBaTh M BBISIBISATH B3aMMOCBS3UM MPHPOIBI, O0OLIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHCTBHI C Y4ETOM BIMSHHSA Ha OKPYXKAIOUIYIO CPEIy, BO3MOMXHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAINIPEAMETHBIE PE3YJIBTATDI

B pesynpraTe OCBOEHHS HporpamMmbl IO (HU3MKE HAa YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus y oOydaromierocs OyayT chOpMHpOBaHBl MeTampeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIINE TO3HABATEIbHbIE YHUBEpCAIbHbIE YYE€OHBIE JAECUCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIC yUeOHbIE IEUCTBHUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornyeckue 1eicTBu:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHUN);

e YCTaHABIWBATh CYIICCTBEHHBIM MpU3HAK KiIacCHU(PHUKAIMKA, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,;

e BBIABIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B pacCCMAaTPUBAEMBIX (paKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K PU3NUECKHUM SIBJICHUSIM;

e BBIBJISITh NMPUYUHHO-CICACTBEHHBIC CBSI3U MPU U3YYCHUH (DU3UYECKUX SIBICHHUN U
MPOIIECCOB, JENIaTh BBIBOJABI C HCIIOIB30BAHUEM JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYNH;

e CaMOCTOSITEIBHO BBIOMpATh CHOCOO pemieHus y4eOHOW (uU3MUecKoW 3aaadu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHHS, BBHIOOp HaAmOOJee MOIXOMSAIIEIO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

e HCIOJB30BaTh BOMPOCH KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHWS,

e TMPOBOJUTH II0 CAMOCTOATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIN
bU3NYeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;

e OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIMIO, TTONYUYEHHYIO B XOJIC
WCCJICIOBAHMSI MITU SKCTICPUMEHTA;



CaMOCTOATENFHO  (opMynupoBaTh OOOOIIEHWs] W BBIBOABI IO  pe3yibTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOKHOE JajbHEHIIICEe pa3BUTHE (PU3UIECKUX TIPOIIECCOB, a TAKKE
BBIIBUTATh TPETIOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh PA3IUYHBIE METOJ/bl, HHCTPYMEHTHI M 3alpoChl MPU MOUCKE U OTOOpE
uH(OPMAITUU WIH JAHHBIX ¢ yI€TOM IPEITIOKEHHON yueOHOM pu3nuecKkoi 3a1aqu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHMDOPMAIUIO PA3TUYHBIX
BUJIOB U (hOpM TMPECTABICHUS;

CaMOCTOATENILHO BBIOUpATh ONTHUMANIbHYIO (OpMy mpeacTaBieHus HWHOpManuu u
WUTIOCTPUPOBATh pEIIaeMble 3a/laud HECIO0KHBIMU CXEMaMH, JuarpaMmMaMH, UHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

B Xo0Jl¢ 00CyXJIeHus y4eOHOro Marepuaia, pe3yjbTaToB J1abOpaTOpPHBIX paboT u
MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOIl TeMBbI U BBICKa3bIBaTh HJIEH,
HaIleJICHHBIC Ha PEIlICHUE 33/1a4U U MOJIepKaHne OJ1aroXenaTeIbHOCTH OOIICHNUS;
COTMOCTABJIATh CBOM CYXKIEHHUS C CYXICHUAMU JIPYITUX YYaCTHHUKOB JMajora,
OOHapyXKMBaTh pa3IM4Me U CXOACTBO MO3UIIMII;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABISTh  PE3YyJbTaThl  BBIMIOJHEHHOTO  (U3UYECKOTO  OTbBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUAYaTbHONU pabOTHI
IIPU pEUIeHUU KOHKPETHOM (U3HUeCKOl MpoOIeMBbl;

OPUHUMATh LIETM COBMECTHOM JEeSATENbHOCTH, OPraHM30BbIBaTh ICHCTBUS MO €&
JOCTHKEHHIO: PACTIPEeNSITh POIH, OOCYKIaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOCH;

BBIMOJIHATh CBOIO 4YacTh pabOTHI, JOCTUrasi KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAMNpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KadecTBO CBOETO BKJIaga B OOMUH MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITENTLHO CHPOPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIC 1eHCTBUS

Camoopranuzamnus:

BBISIBIIATH TPOOJIEMBI B JKM3HEHHBIX M YyYEOHBIX CHUTYyallusX, TPEOYIOIMUX IS
perieHusi GU3NIECKUX 3HAHWM;

OPUEHTHPOBATHCS B PA3IMYHBIX TMOIXOAAaX MPUHATHS PEIICHUH (MHAMBHUIYaIbHOE,
NPUHATHE PEIICHUS B TPYIIEe, IPUHATHE PEIICHUH TPYIIO);



CaMOCTOSITENIFHO COCTAaBJISITh ANTOPUTM pEHIeHHUs] (PU3NYECKOM 3aJayu WIM IJIaHa
UCCIICIOBaHMUSI C YYETOM HMMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEJIaracéMble BapUaHThl PELLICHHUI;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, AMOIMOHAJIBHbIA HHTEJLJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMU U MPEJIaraTh MiaH €€ N3MEHEHUS;

OOBSCHATh TPHUUYMUHBI JOCTIKCHUS (HEIOCTHKCHHS) PE3yJIbTaTOB JIESTEIBHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B IEITEIILHOCTD (B TOM YHUCJIE B XOJI BHIMOJIHEHUS! (DU3NYECKOTO
WCCJICIOBAaHUSI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, HM3MEHHUBIIUXCS
CUTYyalliid, YyCTAaHOBJICHHBIX OIIUOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSAM;

CTaBUTH ce0s Ha MECTO JIPYroro 4ejJoBeKa B XOJI€ CIIopa WK JUCKYCCHH HAa HAYYHYIO
T€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;

MpU3HaBaTh CBOE IMPaBO Ha OMIMOKY MpHU pEIICHHH (PU3MYECKUX 3ajady WIA B
YTBEPKACHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce npeaMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJI30BaTh TMOHATUSA: (U3MYECKHEe U XUMUYECKHE SBJICHUS, HAOII0eHuE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €AUHULIBI (PU3NYECKUX BEIIUYUH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MpPSIMOJMHEHHOE), TpaeKTopus,
paBHOACHCTBYIOIIAas cuia, aedopmarust (ympyrasi, IUJIAaCTUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznmuuath  sBiaeHus  (Aud@ys3us, TEmIoBOE JBUIKEHHUE YACTHI[  BEIIECTBA,
PaBHOMEPHOE JIBH>KEHHE, HEPABHOMEPHOE JIBHXKEHHE, UHEPLUs, B3aUMO/ICHCTBUE TE,
paBHOBecHE TBEPIBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHUs, Nepenada JaBJICHUs
TBEPIBIMH TEJIaMH, KUAKOCTIMHU M Ta3aMu, aTMOoc(epHOe NaBiieHue, MJIaBaHUE TEll,
MpEeBpAIlCHUs] MEXaHUYECKOM SHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3UYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE,
B TOM 4HcCJie (PU3NUYECKHE SBJICHUS B MPUPOJIC: MPUMEPHI ABMKEHUS C PA3TUIHBIMU
CKOPOCTSIMA B JKMBOM M HEXHUBOM INPUPOAE, ACHUCTBUE CUJIbI TPEHUS B NMPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpHOTO NaBJIEHUS HA >KUBOW OpraHU3M, IUIaBaHUE pbIO,
pbluaru B TeJe 4esOBEKa, MPU ATOM MEePEeBOJUThH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;



OTKCHIBaTh U3yYEHHBIEC CBOMCTBA Te U (PU3NUECKHE ABIICHUS, UCTIONb3YsI (PU3NUECKHe
BEJIMUYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH, CPEIHSIS
CKOpPOCTb, CHJIAa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJla TPEHUS, AABJICHUE
(TBEpIOrO TeEna, >KUAKOCTH, ras3a), BbITAJIKUBAIOIIAs CUja, MEXaHW4Yeckas pabora,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI(P(GUIHMEHT TMOJE3HOTO JEUCTBUS
MEXaHU3MOB, KHHETUYECKAass U MOTEHIMAIbHASI SHEPIUs), IPU ONUCAHUU MPABUIIBHO
TPakTOBaTh (HU3MUECKUI CMBICT HCIONb3yeMbIX BEIWYHH, UX OOO3HAYCHHUS U
CAUHUIIBI (PU3NYECKUX BEJIMYUH, HAXOJIUTh (OPMYJbI, CBS3BIBAIONIME JAHHYIO
bU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIUYHMHAMH, CTPOUTh TIpaduKU H3YYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M IPOLIECCHI, HCHOJIb3Ys
MpaBuWia CIOKEHUs CUII (BIOJb OJAHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackaiisi, 3akoH
ApxuMena, IpaBWIO paBHOBecUsl pbluara (0J0Ka), «30J0TOE€ MPAaBUIIO» MEXaHUKHU,
3aKOH COXPAaHEHUs MEXaHWYECKOW JHEPruM, MpU OTOM JaBaTb CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MATEMATHYECKOE BBIPAKECHHE;

OOBSACHATH (DU3UYECKUE SIBICHHS, IMPOLIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABISTH IPUUNHHO-
CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHE U3 1—2 JOrMYeCKHX IIaroB ¢ OMOPON Ha
1-2 wu3y4eHHBIX CBOWCTBa (DUBMYECKUX SBICHHUM, (PU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3anayd B 1—2 [EWCTBUS, MCHOJB3YyS 3aKOHBI U (OPMYJIbL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJlIM3a YCJIOBHS 3a/adyd
3allMChIBaTh KPAaTKOE YCIIOBUE, MOJICTABIATH (PU3MUECKHE BEIMYUHBI B (HOPMYIBI U
IPOBOANUTH Pacd€Thl, HAXOJIUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIE UISl PELICHHS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOJTYYEHHON (PU3NUECKON BETUYUHBI;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NpPH MOMOIIM (PU3UYECKHUX
METOJOB, B OIIMCAaHUU MCCIEAOBAHUS BBIICIATH IIPOBEPSAEMOE IPEATIOIOKEHNE
(rumoTe3y), pa3nuyaTb W HMHTEPHIPETUPOBATH MOJYYEHHBIA pE3yJbTaT, HAXOAUTh
OLLIMOKH B XOJI€ ONBITA, JEIAaTh BHIBOJIBI 10 €r0 PE3YJIbTATAM;

MPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUYECKUX SBJICHUN WM (PU3MUYECKUX CBOMCTB
Ten: (OpMYIMpPOBATh MPOBEPSEMbIE TMPEIINONOKEHUSI, COOUpPATh YCTAHOBKY W3
peI0AKEHHOT0 000pyA0BaHNUS, 3alIMCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BHIBOADI;
BBITIOJIHATH MPsIMbIe U3MEPEHHS PACCTOSHUS, BPEMEHHU, MacChl Tesa, 00bEMa, CHIIbI U
TEMIIepaTyphbl ¢ MCHOJIb30BAHUEM aHAJOTOBBIX M LU(PPOBBIX MPHOOPOB, 3alUCHIBATH
NoKa3aHusi IpUOOPOB € YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;
IPOBOJNUTH HUCCIEIOBAHUE 3aBUCHMOCTH OAHOW (DU3MUECKON BEIMYMHBI OT JPYTroM C
UCIIOJIb30BAHUEM  MPSAMBIX  HM3MEpPEHUl  (3aBUCUMOCTH  IIyTH  PaBHOMEPHO
JABHMKYILETOCs T€a OT BPEMEHM JBUKEHUS TEJIA, CHIIBI TPEHUS CKOJIbLKEHHUS OT Beca
Tena, KauecTBa 0OpaOOTKU TMOBEPXHOCTEW TN M HE3aBUCUMOCTU CHJIBI TPEHUS OT



IUIOIIAAN CONPUKOCHOBEHHS TeJl, CWJIbl YOPYTrOCTH OT YAJIMHEHHS NPYKUHBI,
BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMa MOrPYKEHHOM 4YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUMN TUIaBaHUs TeJl, YCIOBUWM PABHOBECHUS pbluara v OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4YE€OHOTO MCCIEOBaHUSA, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUS, CIeaysl MPEIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3yIbTAaThI
MOJyYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJAE MPEIIOKEHHBIX TAOJHUIl U
rpaduKoB, AeaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpEHUs (U3MUECKMX BEIUYMH (IJIOTHOCTh BELIECTBA
XKUJIKOCTH W TBEPIOTO TeEla, CWIA TPEHHUSI CKOJBXKECHMS, JaBICHUE BO31yXa,
BBITAJIKMBAIONIAS. CHUJIA, JICWCTBYIOIIAs Ha TNOTPYyKEHHOE B JKHJIKOCTh TEJO,
KO(PGUIIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIT0KEHHOM
UHCTPYKUMU: TMpPU BBIIOJHEHUM M3MEPEHUH COOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUHCIIATH 3HAYEHNE NCKOMOM BEJIMYUHBL;

coONI0aTh MpaBHJIa TEXHUKU OE€30MacHOCTH IMpu padore C JadOpaTOpHBIM
o0opy1I0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAOIIUECS COCYbl, OapoMeTp, phlyuar, MOABMUKHBIN U
HENOJBUKHBIN OJIOK, HAKJIOHHAs TIOCKOCTb;

XapaKTEepU30BaTh MPUHUMUIIBI JACHUCTBUS H3YYEHHBIX MNPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA MX ONUCAHMS (B TOM YHUCJE: MOALIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKUI IPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3ysl 3HAaHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUH M HEOOXOIMMBbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HMHGOPMALMIO O NPUMEPAX) MNPAKTUYECKOTO
UCIIOJIb30BaHUsL (PU3MYECKUX 3HAHUI B IOBCEIHEBHOW >XM3HM Mg OOecredeHUs
0e3omacHOCTH TIpH OOpalieHnu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 370pPOBbsi M COOJIOJEHUS HOPM OJKOJOTUYECKOTO TIOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJIATh OTOOP MCTOYHMKOB HMH(opMauuu B MHTepHETE B COOTBETCTBUM C
3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HaHUU U MNyTEM
CPaBHEHHS Ppa3JIMYHBIX HCTOYHHMKOB BBIIEIATh HH(GOPMALIMIO, KOTOpas SBISETCS
MIPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOIA;

MCITOJI30BAaTh MPH BBINIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JUTEPATYPY
bu3nUecKoro cojepxaHusi, CIpPaBOYHbIE MaTepualbl, pecypchbl cetu VHTepHer,
BJa/eTh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpMALMK U3
OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE KPAaTKUE MUCHMEHHBIC M YCTHBIE COOOIEHNUS Ha OCHOBE 2—3
MCTOYHUKOB MH(MOpMAIUU (HU3UYECKOTO COACPKAHUSA, B TOM UKCIIE MyOJIUYHO JIeNaTh



KpaTKHe COOOIIEHUS O pe3ybTaTaX MPOEKTOB WM YIEOHBIX UCCIICIOBAHUMN, TIPH 3TOM
TPaMOTHO HCIIOJIb30BAaTh H3YYCHHBIM TMOHATHMHBIN amnmapaT Kypca (QHU3UKH,
COITPOBOX/IaTh BBICTYILICHUE MTPE3EHTALIUEN;

IIPU BBIMOJHEHUH YYCOHBIX MPOCKTOB M MCCIICIOBAHUMN pacIipeeisaTh 00S3aHHOCTH B
rpynmne B COOTBETCTBHUU C IIOCTABJICHHBIMHU 3aJladaMH, CICIUTh 34 BBINOJIHEHUEM
IJIaHa JIEMCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JESITEIHLHOCTH
TPYNIIbl, BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aWMOJICMCTBUE, YUYUTHIBAsS MHEHUE
OKPYKaIOIIUX.

K xoniy o0yueHus B 8 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MCMOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JABMKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble€ COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE U aMOpdHBIE Tea,
HACBIIICHHBI W HEHACBHIIIEHHBIM Map, BJIAXHOCTh BO3/yXa, TeMIEparypa,
BHYTPECHHSSI DHEPTUs, TEIJIOBOWM JBHUTAaTElb, DJIEMEHTAPHBIN SJICKTPUUECCKUM 3aps/l,
AIEKTPUYECKOE TOJIE, TPOBOJHUKHA U JUAJIEKTPUKH, MOCTOSIHHBIN 3JICKTPUUECKUAN TOK,
Mar"HuTHOE I0JIC;

paznuuath SIBJEHUS (TEIJIOBOE pacUIMpEHHE U CKaTHe, TeIuionepenaya, TEIIoBOe
paBHOBECHE, CMadyMBaHWE, KalWUISPHBIC SBJICHUS, WCIAPEHUE, KOHACHCAIIU,
TJIaBJICHHE, KpUCTaLIN3aIus (oTBepaeBaHuE), KUTICHHE, Teruionepeaaya
(TETIOMPOBOHOCTh, KOHBEKIIUS, W3JIYYEHUE), DJICKTPU3ALMS TeJ, B3aUMOJCHCTBUE
3aps0B, JECUCTBUS IJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHME, B3aUMOJICHCTBUE
MarHuTOB, JACHCTBME MArHUTHOIO IOJ HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHuTHas
WHIYKIMSA) 110 OIMCAHMI0 HMX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3NUYECKUX SIBIICHUM B OKPYKAIOIIEM MUDE,
B TOM uucie (GU3UYECKHE SIBJICHUS B NPUPOJE: TMOBEPXHOCTHOE HATSIKEHUE W
KalWUISIPHBIE SBJIEHUS B MOPHUPOJE, KPUCTAIUIBI B mIpupoje, uznydeHue CoiHila,
3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bI, 00Opa3oBaHUE POCHI, TYMaHa, WHES, CHETa,
AIIEKTPUYECKUE SIBIIGHHS B aTMocdepe, DJIESKTPUUECTBO JKUBBIX OPTaHU3MOB,
MarHuTHoOe moJie 3emiiH, JApeid MOoJIFOCOB, POJIb MArHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 3a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OTHMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIONB3YS (U3UIECCKUE
BEJIMUMHBI (TEeMIIepaTypa, BHYTPEHHSISI DHEPTHs, KOJUYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh  BENIECTBA, yJAEJbHAs TEIUIOTa IUIABJICHMS, yAEIbHAs TEIUIOTa
napooOpa3oBaHus, yAelbHas TEIUIOTa CTOPAHUS TOTUIMBA, KOA(D(PHUITUEHT MOIE3HOTO
JICVCTBHS TEIUIOBOW MAIlMHBI, OTHOCHUTENbHAS BJIAXHOCTh BO3/YXa, 3JEKTPUUYECKUU
3apsid, Cwia TOKA, DIEKTPUYECKOE HAIPSKEHUE, COMPOTUBIICHUE NPOBOJAHUKA,
yACIbHOE COINPOTUBIICHHE BEIIECTBA, paboTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKa),



IpU OMHMCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT MCIIOIb3yEeMbIX BEJIHUNH,
0003HAYEHHUS U €TUHUIIBI (PU3NUECKUX BEIUUMH, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U TPOLECCHI, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BELIECTBA,
OPUHIUI CYNEPIO3UIMK ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH Oma Ui ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akOH COXpaHEHUs
OHEPrUM, MPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €0
MaTEeMaTUYECKOE BBIPAKEHHUE,

OOBSACHATh (PU3NYECKHUE MPOIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE MU B KOHTEKCTE
CUTyaluu IIPAaKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 |—2 JIOTMYECKHX IIaroB ¢
onopoit Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, (PU3MUECKHUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3anayd B 2—3 JIEWCTBUS, MCIOJb3YyS 3aKOHBI U (OPMYIIbL,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: Ha OCHOBE aHajiu3a YCIOBUA 3a/layu
3aIMChIBATh KPATKOE YCJIOBHUE, BBIABIIATH HEJOCTATOK JAHHBIX U PELICHUA 3a1a4H,
BbIOMpaTh 3aKOHBI U (YOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs], IPOBOAUTH PaCUEThHI
W CpaBHHUBATh IMOJIYYEHHOE 3HayeHUE (PU3NYECKOM BEIMYMHBI C H3BECTHBIMU
JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOpPblE MOXXHO PEIIUTh MpPU MOMOIIM (HPU3HUECKUX
METOJOB, MWCIOJIb3ys  ONHWCAHUE  MWCCIENOBAHUA,  BBIACIATH  I[POBEPAEMOE
IIPEAIIOJIOKEHNUE, OLICHUBATh IMPABUIIBHOCTH IOpsAJIKA IPOBEIACHUS HCCIEAOBAHUSA,
JIE€JIaTh BBIBOJIBI;

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NUYECKUX SBJIECHUN WM (PU3HUYECKUX CBOICTB
Ten (KamWuiApHbIE SIBJICHUS, 3aBUCHUMOCTH JaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH IIPOLECCA OCTBIBAHWUSA W HArpeBaHMs IPU WU3JIYyYEHUH OT
1BEeTa M3Iyvaromen (MOrjolalei) MoBepXHOCTH, CKOPOCTh UCHAPEHHUs] BOAbI OT
TEMIEPATYPbl KUIAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, DJICEKTPU3ALMSA TEIl H
B3aMMOJICHCTBUE DJIEKTPHUUECKUX 3apsAA0B, B3aUMOJECHCTBUE NMOCTOSIHHBIX MarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IOJIEW IIOCTOSHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOIO
MoJis HAa  TPOBOAHUK C  TOKOM, CBOWCTBAa  JJIEKTPOMArHWTa, CBOWMCTBa
AIEKTPOABUTATENS ITOCTOSTHHOT'O TOKa): bopMyaMpOBaTH IPOBEPSIEMBIE
NPEANoJOKEeHUs, COOMpaTh YCTAaHOBKY M3 MPEMJIOKEHHOrO 000OpyIoBaHUS,
OTKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD NPAMbBIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAJXHOCTH BO31yXa,
CHJIBI TOKa, HAMpPSOKEHHSI C HUCMOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB M JTaTYMKOB



¢u3nyecKuX BENUYUH, CPABHUBATh PE3yJbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOM
aOCOJIIOTHOM MOTPENIHOCTH;

MIPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (DPM3MUECKOW BEIIMYMHBI OT JPYTOi C
HCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTDH CONPOTUBJICHUS MPOBOJIHUKA OT
€ro JJIMHBI, TJIOMAIN TOMIEPEYHOr0 CEYCHHS U yIEeIBbHOTO COMPOTUBIICHUS BEIIECTBA
IPOBOJHUKA, CHJIBI TOKa, MAYLIEr0 4Yepe3 IMPOBOJHUK, OT HANpPsDKEHHS Ha
IIPOBOJTHUKE, MCCIIEJOBAHUE IIOCIENOBATEILHOTO U MAPAJUIEIBHOTO COEAMHEHUI
MPOBOJITHUKOB): TUIAHUPOBATh HCCIEIOBaHUE, COOMpaATh YCTAHOBKY W BBIMOJIHATH
U3MEpPEHUs], CIeays NPEJIO)KEHHOMY TUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJTYYEHHOM
3aBUCUMOCTH B BHUJAE TaOMUI] W TpaduKOB, AeNaTh BBIBOABI IO pe3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH (yAeNbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MPOBOJIHNKA, pad0Ta U MOUIHOCTh 3JIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIys
NPENI0KEHHOW HHCTPYKIUU, U BBIYUCISATh 3HAYEHUE BETUUHMHBL;

coONI0aTh MpaBHJIa TEXHUKU OE€30MacHOCTH IMpu padore C JadOpaTOPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUS (B TOM 4YMCIE: CUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK DIEKTPUUYECKON
OHEPrUu, BJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTEIbHBIE HIIEKTPONPHUOOPHI
(mpuMepsbl), 3JEKTPUUYECKUE MPEeIOXPAaHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MUECKUX SBICHUN WU
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENbHBIE MPUOOPHI IO
CXeMaM U CXEeMaTHUYHbIM PUCYHKaM (AKUAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh
CXEMBI 3JIEKTPUYECKUX LIENEN C MOCIEA0BATENbHBIM U MMAPAUIEIBHBIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUECKUX LIeTIEH;
OPUBOAUTH MpUMEpPhl (HaXOAUTh HWHGOPMAIMIO O NpPUMEpPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUU B TOBCEIHEBHOW >XM3HM g OOecredeHus
0e3omacHOCTH TIpH OOpaleHuu ¢ TpUuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 370pPOBbsi W COOJIOJEHUS HOPM OJKOJOTMYECKOTO TIOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJIATh TOUCK WH(poOpMaluu (Gu3nyeckoro coiepkanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUM M NMyTEM CpPAaBHEHMS JIONOJIHUTEIbHBIX HCTOYHHUKOB
BBIICTATh MH(GOPMAIMIO, KOTOpas SBISAETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;



UCIOJIb30BaTh MIPH BBHIIIOJIHEHUHU yUEOHBIX 3aJaHUI Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3nyecKOoro cojJepKaHus, CHOpaBOYHBIE MaTepuaibl, pecypchbl ceTu HHTepHer,
BJa/IeTh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpMAIMK U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHus, 00001as
UH(POPMAIIMIO U3 HECKOJIbKUX MUCTOYHHKOB (PU3HUECKOTO COACpIKAHMS, B TOM YHCIIE
nyOJMYHO NOPEACTaBIIATH  PE3YJbTAThl MPOEKTHOM WM  MCCIEI0BAaTEIbCKON
JESATEIIbHOCTH, TIPU 3TOM IPAMOTHO UCIOJIb30BaTh U3YyUEHHBIN MOHATUNHBIN anmapat
Kypca (hU3UKH, CONPOBOXK/IATh BBICTYIUICHUE TIPE3EHTALIUEH;

IpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKHX MPOLIECCOB
pacnpenesnsaTh 00s13aHHOCTU B TPYINE B COOTBETCTBUM C MOCTABJICHHBIMU 33/1a4aMU,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJaJd B  JIEATENbHOCTh TIPYMIbI, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

WCIIOJIB30BaTh TIOHATHSA: CHUCTEMa OTCYETa, MaTepHallbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIHLHOCTh MEXaHUUYECKOTO JIBIKEHUS, Nedopmarus (yrnpyras, miaacTudecKas),
TPEHHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IIEHTP
TSOKECTH, aO0COJIOTHO TBEPAOE TENOo, IIEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHWYEeCKHe KoJicOaHWs W  BOJHBL, 3BYK, HWH(QpPa3ByK W  YIBTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPbl UCIYCKAaHWA W TOIJIONIeHUus, aibda, Oeta- M Tramma-
U3ITy4eHHUsI, U30TOIIbI, SJIepHAsi YHEPTEeTHKA,

pasznuyaTh SIBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE IBIIKCHHE,
pPaBHOYCKOPEHHOE  TPSMOJMHEHHOE  JBIDKEHHE, CBOOOJHOE  MaJeHUE  Tell,
pPaBHOMEPHOE [IBIDKEHHE TI0 OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KOoJieOaTeIbHOE NIBIKCHHE (3aTyXalollde W BBIHYXKJIEHHBIC KOJICOaHWs),
pE30HaHC,  BOJHOBOE  JBIDKCHHWE,  OTpPaXEHHWE  3ByKa,  MPSMOJMHEHHOE
pacnpocTpaHeHHE, OTpaXCHHEe ¢ TPEIOMICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXEHHE CBETAa, pa3lio’keHHe Oesoro CBeTa B CHEKTP U CIIOKEHHE CIEKTPaTbHBIX
I[BETOB, JHUCIEPCHUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JUHENYATOr0 CIEKTpa H3JIY4YCHHs) MO OMUCAHUI0 MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OITBITOB, JICMOHCTPUPYIOIIHMX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE M3yUYEHHBIX (PU3UYECKHX SBICHUH B OKPYXKAIOIIEM MHUPE
(B ToM umcne (u3MdecKre SBICHHS B TPUPOJE: NMPWIMBHI W OTIUBHI, JBIKCHHE
mwiaHeT CoOJHEYHOW CHUCTEMBI, PEAaKTHMBHOE JBIDKEHHWE JKHBBIX OpPraHU3MOB,
BOCIIPHUSTUE 3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHUE, CEMCMUYECKHE BOJIHBI, ITyHAMH,
9X0, IIBeTa TeJ, ONTHYECKHUE SBICHUS B TIPUPOJE, OUOJOTHMYECKOEe JeHCTBUE



BUJUMOTO, YJIbTPa(hpUOIETOBOrO U PEHTTCHOBCKOTO U3MY4YEHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (OH, KOCMHUYECKUE JTyYd, PAJIUOAKTUBHOE HM3ITYYCHHE MPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PATUOAKTUBHBIX M3IYYCHUI HA OPTaHU3M YEJIOBEKa), IPH 3TOM
MEePEBOIUTHh MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) GU3NYECKUX SIBICHUM;

OTKCHIBaTh U3yYCHHBIEC CBOMCTBA Te U (PU3NUUECKHE ABICHUS, UCTIONB3YsI (PU3NUYECKHe
BEITUYMHBI (CPEAHSST 1 MTHOBEHHAs CKOPOCTh Tejla NPH HEPAaBHOMEPHOM JIBHKEHUH,
YCKOpEHHE, TIepeMeIleHHe, MyTh, YIIoBasi CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTOCTH,
CWJIa TSHKECTH, YCKOpEHHE CBOOOJHOIO MaJIeHUs, BEC Tela, UMIYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHUYECKas padoTa U MOITHOCTb, MOTCHIIUAJIbHAS YHEPTUs TeJa, MOAHITOTO
HaJ TOBEPXHOCTHIO 3€MJIM, TOTEHIMANbHAs SHEPrusi CXKATOM  MPY>KUHBI,
KUHETHYECKas DJHEPrus, IMOJHAsS MEXaHWYecKas DJHEpPrus, MepHoJ M dYacToTa
KoJieOaHM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHa, CKOPOCTb CBETa,
MOKa3aTelib MPEJIOMJICHHUs] Cpelibl), TpPH OMHCAaHWUU TMPABUIBHO TPaKTOBATh
(bU3UYECKUI CMBICT UCTIOJIb3YEMbBIX BEIMYHWH, 0003HAUYCHUS U €AUHUIBI (PH3NICCKUX
BEJIMYMH, HAXOAUTHh (OPMYIIbI, CBS3BIBAIOLINE MAHHYIO (PU3UYECKYIO BEIMUHHY C
JIPYTUMHU BEJIMYWHAMHU, CTPOUTH TpaUKHW HM3yUEHHBIX 3aBUCHUMOCTEH (HU3MUECKUX
BEIIUYWH;

XapaKTEepU30BaTh CBOMCTBA TeN, (PM3UUECKUE SIBJICHUS U MPOIIECChI, UCTIOJIb3YS 3aKOH
COXpaHEHHUSI DHEPIUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUN CYMEPIO3UINN CHII,
OPUHLUAN OTHOcUTeNbHOCTH [amuiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAXEHUS W TMPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHUS
3apsA0BOTO M MAacCOBOTO 4YHCEN TMpHU SACPHBIX PEAKIUAX, MPU ITOM JaBaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BhIPAKEHNUE;
OOBSICHATh (PU3UYECKUE TMPOIIECCHl M CBOMCTBA TEN, B TOM YHWCIE U B KOHTEKCTE
CUTyallMid  MPAKTHKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIIEJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPON Ha
2-3 W3yYCHHBIX CBOWCTBA (PU3MUECKHUX SBJICHUN, (UIUIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiath pacyéTHhle 3a7aud (Omuparoluecs Ha CUCTEMy W3 2—-3  ypaBHEHHUN),
UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (DU3MUECKHE BEJIMYMUHBI: HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4 3alMCHIBATh KPATKOE YCIOBHUE, BBISIBIISATH HEAOCTAIOIINE UITH
n30BITOYHBIE JaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJIsI PEIICHUS,
NPOBOAUTH pAcué€Thl W OICHUBATh PEATUCTUYHOCTH TIOJYYECHHOTO 3HAYCHUS
(bu3MYECKOI BEJIMYNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh MNpPU MOMOIIU (PU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBAaHUS, BBIICHATH  MPOBEPSIEMOE
NPENONIOKEHNE, OLIEHWBATh MPABWIBHOCTH MOPSAKAa MPOBEACHUS HCCIEIOBaHUS,
JienaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATH HAOIIOACHHUM U OTBITOB;



IPOBOJUTD OIBITHI 10 HAOMIONEHUIO (PU3UYECKUX SBICHUIN MM (GU3NUYECKUX CBOICTB
Ten (M3ydeHne BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHHS YJHEPTHH, 3aBUCIMOCTh
nepuoaa KouebaHuil mpyKMHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI
U HE3aBUCUMOCTb OT  AaMIUIUTYJbl MajbIX  KoOJIEOaHWM, MpsIMOJUHEIHOE
pacnpoCTpaHEHUE CBETAa, Pa3jIoKEHUE OEIoro cBeTa B CIEKTpP, MU3YyYEHUE CBOMCTB
U300pakeHHsI B IJIOCKOM 3€pKalie U CBOMCTB M300paKeHUs MpeIMeTa B coOMparomeit
JWH3e, HAONIONEHHWE  CIUIOMIHBIX W JIMHEWYaThIX  CIEKTPOB  M3IIyYEHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa o0OpynoBaHUS,
OIKCHIBATh XOJ1 ONbITA U €r0 PE3YIbTaThl, POPMYJINPOBATH BHIBOJIBI;

IPOBOAUTH NMPU HEOOXOJUMOCTU CEPUI0 MPSMBIX H3MEPEHUM, OINpeesss CpeaHee
3HAUYECHUE H3MEpPSIeMOl BeIMYHMHBI ((POKYCHOE pACCTOSHUE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOpP CIOCc00a U3MEpEeHUs (M3MEPUTETBLHOTO MTPUOOPA);

IPOBOJNUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMUYMH C UCIOJIb30BAaHUEM
OpSIMBIX HU3MEPEHUN (3aBUCUMOCTb IYTH OT BpPEMEHHM NpPU PaBHOYCKOPEHHOM
JIBMKCHUH 0€3 HadaabHOW CKOPOCTH, MEepHoja KoJeOaHWi MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaXCHHs CBETa OT yIJia MaJeHUs U
yria NpejJoMIICHHs OT yIjla MajJeHus): MJIaHUPOBaTh UCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOupaTth YCTAaHOBKY, (PUKCHUPOBATH pE3ydbTAaThl IMOJYYEHHOM 3aBHCHUMOCTH
¢u3znyecKux BEJIWYUH B BUJE TaOMUI] U TpaduKOB, AeNaTh BBIBOJBI 10 pe3ybTaTam
UCCJICIOBAHMS,

IPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYMH (CpPEeIHsAs CKOPOCTh U
YCKOpEHUE Tella PU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOIHOTO Ma/IeHus,
HKECTKOCTh TPYXKUHBI, KOIDPUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHU4ecKas pabora u
MOIIHOCTh, YacTOTa W TMepHoJ KojJeOaHWH MaTeMaTH4YeCKOro U MPY>KUHHOTO
MasTHUKOB, ONTHYECKass cuja coOuparolmeld JIMH3bL, PaAUOAKTUBHBIN (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJTHSATH
U3MEpEHHUsI, CleAysl MPeNOKEHHOW MHCTPYKIMH, BHIYUCISATh 3HAUCHHE BEJIMYMHBI U
aHAJIM3UPOBaTh TOJNYYEHHBIE pe3yNbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPECHUN;

coONI0aTh MpaBWJIia TEXHUKU O€30MacHOCTH TMpu padore ¢ 1abopaTOpHBIM
0o0opy10BaHUEM;

pa3ianyaTh OCHOBHBIC NPU3HAKK HM3YUYEHHBIX (PU3MUYECKUX MOJENei: MarepuaibHas
TOUYKa, aOCOJIOTHO TBEPJOE TEJO, TOUCYHBIH MCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
TUTaHEeTapHAsI MOJIENTb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOpPOl Ha HX omnucaHus (B TOM YHUCJE: CHUJIOMETP, JaTYUKHU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHMs, pakeTra, »3XOJOT, OYKH, MEPUCKOII,
doToanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, kamepa Buibcona),



WCIIOJIB3YsI 3HAHMSI O CBOMCTBAX (PM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UIECKUE
3aKOHOMEPHOCTH,;

HCIOJIb30BaTh CXEMBI U CXEMAaTHUYHbIE PUCYHKU U3YUYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB MPHU PEIICHUH Y4eOHO-
MPaKTUYECKUX 3374, ONTHYECKUE CXEMbI JJI MOCTPOCHUS M300paKEHHUM B IIIOCKOM
3epKaJie 1 cOOMparoIle JIUH3E;

MPUBOAUTh TIPUMEPHl (HAaXOAWTh WHGOPMAIMI0O O TWPHUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW >KM3HM g OOecredeHUs
0e30mMacHOCTH TpH OO0pallleHHd ¢ OpudOpaMu U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 37I0pPOBbS UM COOJIIOJCHUS HOPM OKOJOTUYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYILIECTBJISITh TOUCK uHMopManuu (PU3NIECKOro cojepxkanus B HHTepHere,
CaMOCTOATENLHO (OPMYJIHUPYST TOUCKOBBIM 3ampoc, HAXOAUTh IMYTH ONPEeICHUS
JIOCTOBEPHOCTH TOJYyYeHHON WHGOpMAIlMK HAa OCHOBE HMEIONIUXCS 3HAHUUA U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBIMOJHEHUH YU4E€OHBIX 33JIaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3nYecKoro Ccojep:KaHus, CIPABOYHBIC MaTepuajbl, pecypchl cetu HHTepHeT,
BIAJCTh NPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIUHU W3
OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMMChbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(MOpMAIUU
U3 HECKOJIBKMX HCTOYHUKOB (DU3NUECKOTO COJICpXKAHUSI, MyOJUMYHO TPEACTABIAThH
pe3yJIbTaThl MPOEKTHOM MJIM MCCIIEI0BATEIbCKON AEATENBbHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIb30BAaTh M3yUYCHHBIN TMOHSATUWHBIN armapaT HU3y4yaeMoro paszena (U3NKd U
COMPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTAUEH C y4E€TOM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 0 0
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

KoangecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne /it P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 1 bu6mmoreka [IOK
' ONMCaHus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
sauMoaencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 0 3
CXQHHHCCKHE KOTEOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 0 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny
6



https://m.edsoo.ru/7f41a4a6
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Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmorexa LHOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuimn ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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