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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (Qu3uke Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE TOJOKEHHH M TpeOOBaHWU K pe3yabTaraM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOW 0Opa3oBaTENbHOM MNPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétom ¢enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanust yaeOHOTO npeamera «Dusukay.

CopnepxaHue mnporpaMMbl 1O (U3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCA W OPraHU3alUI0 H3Y4YEHHUS
¢u3MKN Ha JEATENbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mnpeamera B peanuszauuu Tpedboanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeAMETHBIM pe3yiabTaTaM OOyUYEeHHs, a TaKKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YU4E€OHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no Qu3uke ycTaHaBIMBAET pacipeneieHne yueOHOTO MaTepuana
o rojam o0y4eHus (MO Kjaccam), MpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4eHUs] TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOTO COJEp>KaHUS H
yu€Te BO3PACTHBIX OCOOEHHOCTEM 00 yJaroIIuXcsl.

[lporpamma mo ¢usuke pa3paboTaHa C IETBI0 OKAa3aHUS METOAMYECKOMN
MIOMOIIIY YYUTENIO B CO3IaHUH pPad0Yel MpoTrpaMMbl 0 YI€OHOMY MpeMETY.

dusnKa SBISETCA CHCTEMOOOPa3yIOIIHUM JJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
PEIMETOB, MOCKOJIbKY (PH3UUECKIE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SABJICHUH,
U3y4aeMbIX XUMHUEN, ON0JIOruel, acTpOHOMHUEN U pU3nYecKoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTUHY MHUpa, MPEAOCTaBIsSET Hauboliee sSCHbIE
0o0pa3Iipl MPUMEHEHHsI HAYYHOTO METOJa MO3HAHMsI, TO €CTh Crocoda MoMydeHus
JOCTOBEPHBIX 3HAHUM O MUDE.

Opnna W3 rIaBHBIX 3a7ad (U3UYECKOro 00pa3oBaHUsI B CTPYKType 0OIIero
o0pa3oBaHUsl COCTOUT B (DOPMHUPOBAHHHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpPECa K HAyKe y 00ydarou[uxcsl.

WN3ydyenne (¢u3mkn Ha 0a30BOM ypOBHE MpEANojaraeT OBJIaJCHHE
CIIEAYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMU €CTECTBEHHO-HAYUHYIO
TPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SBJICHUS;

e OIICHWBAThH M MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIET0BAHNUS;

e UWHTEPNPETUPOBATH  JAHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesbCTBA JJISl IO y4EHHS BBIBOJOB.

[lemun wu3ydyeHuss (U3MKU HA YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUs
ompenenensl B KoHmenmuu mnpenogaBanus y4deOHOro mnpeaMera «Dusuka» B
oOpa3oBaTenbHbIX oOpranu3auusx Poccuiickoit ®enepauuu, pearu3yromux
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OCHOBHBIE  00I11€00pa3oBaTelbHbIC MPOTPAMMBI, YTBEPKIEHHON pelIeHuEM

Kosuternu MunuctepctBa npocsemieHus Poccutickoit denepannu (IpoToKo oT 3
nexadps 2019 r. Ne T1K-4BH).
esun u3yyeHust (pU3UKM:

npuoOpeTeHrne HHTEpeca M CTpPEeMJICHHS OOyJalIuxcs K HaydYHOMY
U3YYEHUIO MPUPOJABI, Pa3BUTUE HUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CITOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yabTaTa U3y4eHus OCHOB
CTpOEHUS MaTEepPUH U (PyHTAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE TPENCTABICHUNA O POJaU (U3UKHU IJIST Pa3BUTHUS JPYTUX
€CTECTBCHHBIX HayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  TIPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oymymien
npodeCCHOHATBLHON JIeATEIbHOCTH, CBA3aHHON C (DPM3MKOM, IMOJATOTOBKA K
JalbHENIeMy OOy4YEeHHUIO B 9TOM HAIpPaBJICHUHU.

Jloctmxenre 3TUX 1eJedl mporpaMmbl 1o (U3UMKE Ha YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHre 3HaHUW O JIMCKPETHOM CTPOEHUM  BEIIeCcTBa, O
MEXaHHYCCKHX, TEIUIOBBIX, 3JICKTPUYCCKHX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX

IPUOOPETEHNE YMCHHUI OINMHUCHIBATH U OOBICHATH (PU3NYECKHE SBICHHUS C
UCIOJIb30BAHUEM ITOJTyUYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX PacUy€THBIX 3a1ad C
UCIIOJIb30BaHUEM bu3HUecKux MoIeeH, TBOPYECKHUX U
MPaKTUKO-OPHEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOIHBIC SBJICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHple  pabOTBI W AKCIHEPUMEHTAIbHBIE HUCCIEAOBaHUS C
UCIIOJIb30BAaHKEM H3MEPHUTEIBHBIX TTPHOOPOB;

ocBoeHHE TPHEMOB pabOTHl ¢ MH(MOPMAIUCH (PU3NUECKOTO COICPIKAHUSA,
BKJIFOYast MH(POPMAIHIO O COBPEMEHHBIX JIOCTHKCHHSIX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBAHKUE MH(OpMaIuy;

3HAKOMCTBO €O cepamu NpodheCCHOHATBLHON JACATEIHFHOCTH, CBI3aHHBIMU
¢ (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUAX (PU3HUUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanust oTBoauTcsa 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B He/leN0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 gaca (3 yaca B HEIeINo).



[Ipennaraemsiii B mporpamMme no ¢Gu3HMKe MepedyeHb 1ab0paTOpHBIX padoOT U
OTIBITOB HOCUT PEKOMEHATENIbHBIA XapaKTep, YUUTENb JeNaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM HWHIMBUAYAIbHBIX OCOOEHHOCTEN
oOyJarmuxcs, CIucKa dKCIEepUMEHTAIBHBIX 33aJlaHul, MpesiaraeMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO dK3aMeHa 1Mo (hU3HKE.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHMH OKPY:KAIOLIero Mupa.

®usuka — Hayka o npupone. fABmeHus npupoabl. PU3NUECKHE SBICHUS:
MEXaHUYECKHE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuUMHBL. M3Mepenue Qusmyeckux BenuduH. DuznyecKue
npubopsl. [lorpemnocts u3mMepennii. MexiyHapoaHasi cucTeMa €IMHUIL.

Kak ¢usuka wu japyrue ecrecTBEHHbIE HAyKW H3Y4alOT MPUPOIY.
EcrecTBeHHO-Hay4HbIi METOJ TO3HAHUS: HAOJIOJEHWE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIJIBMKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObICHEHHE
Habmo1aeMoro siBiieHus. Onrucanne GU3NYeCKuX SIBICHUN C TTIOMOIIBIO MOJIEEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIEC

SIBIICHHSL.
2. ®usndeckre mpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue 1eHbI IEICHUS KaIbl U3MEPUTEITHLHOTO TTPHOOpA.
2. 3mepeHune pacCTOsSTHUM.
3. Usmepenue 00bEMa KUIKOCTU U TBEPAOTO Tea.
4. OnpeneneHue pa3MepOB MaJIbIX TEIL.
5. M3mepenune temmeparypbl HPU IOMOIIM XUJIKOCTHOIO TEPMOMETpA U
JATYMKA TEMIIEPATYPHI.

6. IlpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bI: NAIBHOCTH ITOJIETA
1apuKa, MyImeHHOTO TOPU30HTAIBLHO, TeM OOJIbIlle, YeM OOJbIlIEe BHICOTA
IIyCKA.

Pa3nen 2. IlepBoHayajibHbIe CBeJIeHUSI O CTPOEHHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3mepbl. OIMbITHI,
JIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BEUIECTRA.

JBxeHue dactui] BemecTtBa. CBSI3b CKOPOCTH JIBH)KEHUS 4YaCTHUI[ C
Temreparypoid. bpoyHoBckoe nBukenue, muddysus. BzaumoneiictBue vacTuir
BEIIECTBA: IPUTSIKEHUE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOECHUE ra30B, KUJKOCTEU U TBEPIBIX
(KpucTaUIMUECKUX) Tel. B3auMoOCBsi3b MEXIYy CBONCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYIISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUW BOJBI.

Hemoncmpayuu.



1. HabGmronenne OpoyHOBCKOTO IBUYKEHHUSI.

2. Habmonenne nuddy3un.

3. HaGmiogenne  siBIeHWI,  OOBSCHSAIOMIMXCA  NPUTSIKECHUEM  WIH

OTTAJKMBAaHUEM YaCTHI] BELIECTBA.

Jlabopamopnuvie pabomot u onvimel.

1. Ouenka JuamMeTpa aTroMa METOAOM psiIoB  (C  HCIOJIb30BaHUEM

dboTorpadmii).
2. OmnbIThI 110 HAOJIO/ICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUIT MOJIEK YIIIPHOTO MPUTSKSHHUS.
Pasnen 3. /IBuskeHne U B3auMoAeiicTBU e TeJl.
Mexanuyeckoe IBUKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBUKEHUHU. Pacd€r myTu u
BPEMEHHU JIBUKECHUSI.
SBneHne wHepuuu. 3aKOH WHEpUMH. B3anmonelcTBUE Ten Kak MNpUYMHA
U3MEHEHUs CKOPOCTU [IBMXKEHHMsSI Tel. Macca Kak Mepa HWHEPTHOCTU Tena.
[InotHocth BemecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYN B EJIMHHIIE
o0BnEma BelecTna.
Cuita Kak XapakTepUCTUKa B3auMoJeucTBUs Ted. Cuia ynpyrocT U 3aKOH
['yka. 3mepeHne cuiibl ¢ IMTOMOILIBIO JWUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUila
TskecTd. Cuia TsSKeCTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocts. CnoxeHue
CWJI, HallpABJICHHBIX MO OJHOUN mpsmoil. PaBHogelcTBytomas cui. Cuiia TpeHusl.
TpeHue CKONbXKEHUSI U TPEHUE MOKOsI. TpeHHne B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHne MexaHn4ecKoro JIBUKEHUS Teja.
2. M3mepeHue CKOPOCTH MPSIMOJIMHENHOTO JTBUKEHUS.
3. HabGmronenue siBieHUs] HHEPIIUH.
4. HaGnroneHune n3MEHEHUs CKOPOCTH MPU B3aUMOJICHCTBUU TETI.
5. CpaBHEHHE MacC IO B3aUMOJEICTBHIO TET.
6. Cno>XKeHHe CHJI, HalpPaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuvie pabomol u onvimet.
1. OmpeneneHue CKOPOCTH paBHOMEPHOTO JBMKEHUS (IIapuKa B JKUJKOCTH,
MOJIETU JIEKTPUYECKOTO aBTOMOOMIISL U TaK JIajiee).

2. OrmpeneneHnue cpenHeld CKOPOCTH CKOJIbXEHHsI Opycka WU IapuKa IIo
HAKJIOHHOU ITOCKOCTH.
OnpeneneHue MIOTHOCTU TBEPIOTO TENA.

4. OmnbIThI, EMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (nedopmMaiivi)
MPYXUHBI OT MPUIIOKEHHON CUJIBI.

5. ONbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJBXKEHHS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.
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Pa3nen 4. JlaBjieHne TBEPABIX TeJI, "KUIAKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHBIIIECHUS M YBEIUYCHUS JaBieHuUs. JlaBneHue rasa.
3aBUCHMOCTh JaBJICHUS Ta3a OT 00béma, Temmeparypbl. I[lepemada maBieHus
TBEPABIMU TEJIaMH, KHAKOCTAMU U razamu. 3akoH I[lackans. [IHeBmatuueckue
MaluHbl. 3aBUCUMOCTh JIABJICHUS KUJAKOCTH OT TIIYyOuHBI. [Hapocrarnyeckuii
napajokc. CooOmraromuecs: cocyinl. ['mapaBinyeckre MexaHu3Mbl.

Atmocdepa 3emnu u armochepHoe aaBieHue. [IpuyuHBI CylecTBOBAHUS
BO3ymHONH o0omoukn 3emiu. OmnbiT Toppuuennu. M3mepenune armochepHOTO
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! i u3mMepeHust aTMocPepHOTo JaBICHUS.

JlericTBuE )XUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JIaBJIIEHUS ra3a OT TEMIIEPATypPBhI.

[lepenaua naBieHUs KUJKOCTBIO U TA30M.

CooOmaromuecs CoOCy/bl.

I'mapasnunyeckuii npecc.

[Iposinenue aeicTBrs aTMOCHEPHOTO JAaBIICHHUS.

3aBUCHMOCTD BBITAIKHBAIOIIEH CUJIBI OT 00BEMa MOTPYKEHHOM YacTH Tena
Y TJIOTHOCTHU KUJKOCTH.

o vk w N

N

PaBeHCTBO BBITAIKUBAIOIIECH CHIJIBI BECY BBITCCHEHHOM KU JKOCTH.
8. YcnoBue IJIaBaHUs TEJ: MJIABAHUE WU TIOTPY>KEHUE TE B 3aBUCUMOCTH OT
COOTHOIIICHUS ITNIOTHOCTEH TeJIa U JKUIKOCTH.
Jlabopamopnuvie pabomoul u onvimel.
1. HccnenmoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpYyKEHHON B
J)KMJIKOCTh YaCTH TeJia.
2. OnpeneneHre BBHITAIKUBAIOMIEH  CHIIBI, JICHCTBYIOIIEM Ha  TEJO,
MOIPYKEHHOE B JKUIAKOCTh.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JCHCTBYIOIICH HA TEJIO
B KHJKOCTH, OT Macchl TeJia.
4. OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOUICH CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BhEMA MOrPYKEHHON B KUJIKOCTh
YacTH TeJia U OT INTOTHOCTHU KHJKOCTH.
5. KoHCcTpyupoBaHue apeomeTrpa WIM KOHCTPYMPOBAaHHE JIOAKUM U
OIIpeeTIeHUE €€ TPY30II0EMHOCTH.
Paznen 5. Pabora 1 MOIIHOCTB. JHeprus.
Mexanundeckas padora. MOITHOCTB.
[IpocTthle MeXaHW3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecwHs ppluara. [I[puMeHenne npasuia paBHOBECHS phlvara K 0JI0Ky. «30510Toe
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npaBmiio» Mexanuku. KIIJ] mpocteix Mmexanu3mMoB. [IpocTbie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas © NOTEHUHUAIbHAS DHEPTUA.
[IpeBpalnieHue 0JTHOrO BUJIa MEXaHUYECKON SHEPTUU B IPYTrOi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHNU3MOB.

Jlabopamopnuvie pabomol u onvimel.

1. Ompenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JIBUYKEHUU TeJla 110

TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBUl paBHOBECHs pblUyara.

3. Hsmepenue KIIJI HakIOHHOM IITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHWYECKOM SHEPTHH.

8 KIIACC

Pa3zaes 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOW TEOPUU CTPOEHUS
BeliecTBa. Macca u pasMepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKONU TEOPHUU.

Mopnenun TBEPAOTO, KUAKOTO M Tra3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdubsie tena. OO0bsICHEHUE CBOMCTB Ta30B, JKUJIKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUU MOJIEKYJISIPHO--KNHETHYECKON TEOPHH.
CmaunBaHue U KaWUISIPHBIE ABJICHUS. TEIIIOBOE paclIMPEHNE U CKATHUE.

Temneparypa. CBsA3b TemIeparypbl CO CKOPOCTBIO TEMJIOBOTO ABUKEHUSA
yactull. BHyrpeHHsis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIuIonepeaaya u coBepiiueHue padotsl. Bupsl Teronepesayn: TemionpoBOIHOCTb,
KOHBEKIIMS, U3JIyYCHHE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelleCTBAa. TemiIo00MeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TerioBoro OamaHca. IlnaBienue wu
OTBEPAECBAHNE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEIIOTA IUIABJICHUS.
[TapooOpa3zoBanue u koHueHcamus. Mcmapenuwe. Kunenue. VYnaenbHas Temiora
napooOpa3oBaHusa. 3aBHUCHUMOCTh TEMIIEpaTyphl KHUIEHHS OT aTrMoc(hEepHOTO
JTABJICHUS.

BnaxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHMUSL.

[lpunuunsl paboTel TemnoBbix nBurareneit KIIJ TtemmoBoro nBurarens.
TennoBple IBUTATENN U 3AIIUTA OKPYKAIOLIEW CPEIbI.

3aKOH COXPAaHEHHUsI ¥ IPEBPAIIEHUS JHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.
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Habmronenne 6poyHOBCKOTO JIBUKCHUS.

Hab6mronenue nuddysumn.

HabGmronenue sBiaeHU cMauuBaHus M KaMMIISPHBIX SIBJICHUH.
HabGmronenre TermioBoro pacupeHust Te.

M3MmeHeHne naBieHUsS raza NpH U3MEHEHHH 00BbEMa M HarpeBaHWUU WIIH
OXJIAKICHUH.

[IpaBuiia u3MepeHus: TeMmepaTyphl.

Bunbl Teronepenayun.

OxJtaxaeHue Mpy COBEPIIEHUH PabOThI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMH CHIJIAMH.

. CpaBHEHHE TEIUIOEMKOCTEHN Pa3IMIHBIX BEIIECTB.

. HaOimronenue Kureuus.

. HaGnroieHre moCcTOsSTHCTBA TeMITepaTyphl MPH TIJIaBICHUH.
13.

Moienu TeII0BEIX JBUTaTENIEN.

Jlabopamopnuie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThI IO OOHAPYKEHUIO JEHCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSI>)KEHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneIThl 10 HAOJIIOJECHUIO TEMJIOBOTO PACHIMPEHHS Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue 1aBlieHUs BO3Ayxa B OaJJIOHE HITTPUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABIEHHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHus WU OXJIaXKICHUS.

[IpoBepka rumoTe3bl JTUHEWHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIIEPATYpHI.

Habmtonenne wu3MeHeHHUs BHYTPEHHEW OJHEpPruuM Tella B Ppe3yJbTare
TeruIonepeaaun U paboThl BHEITHUX CHJI.

HccrnenoBanue sBIE€HUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJIOJAHOW U
rops4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  HOpH
TEIUI0O0OMEHE C HarpeThiM METAUIMYECKUM ITUITUHAPOM.

Omnpenenenne yeapbHON TEIIOEMKOCTH BELIECTBA.

HccenenoBanue npolecca ucrapeHus.

OnpeneneHre OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEMIOTHI IUTABICHUS JbJA.

Paznen 7. JjekTpuuecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzauusa Ten. J[Ba poma 3ieKTpuyecKux 3apsaoB. BzaumoneinicTBue
3apsoKeHHBIX  Teln. 3akoH KynmoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXIY TEJIaMu).



Onektpuueckoe mnone. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYIEPIIO3ULUHU 3IEKTPUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsi.
Crpoenune aroma. IIpoBOAHMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUUECKOTO 3apsia.

ONEeKTpUYECKU TOK. YCIOBUA CYUIECTBOBAHMS DJIEKTPUUYECKOTO TOKaA.
HcroyHukn mOCTOSIHHOrO TOKa. JIeWCTBUSL 3JIEKTPUUECKOTO TOKa (TEILIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUYECKHUM TOK B KUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka.  DIEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHUE MPOBOJHUKA. Y IeTbHOE CONMPOTHBIICHUE BellecTBa. 3akoH Oma
JUIs yuacTka nen. llocienoBarenbHoe U TapaljIieIbHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora u MOIIHOCTH SIEKTPUYECKOro ToKa. 3akoH Jxoymsa—Jlenna.
DNEeKTpUYECcKUe e U MOTPEOUTENH INEKTPUUECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE MAarHUTHL. B3anMO1€MCTBUE IOCTOSIHHBIX MAarHUTOB. MarHuTHoE
rnmose. MaruutHoe mosie 3eMJIM W €ro 3HaueHue IS KM3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 1OJIE 3JIEKTPUUECKOTO TOKa. [IpruMeHeHne 3J1eKTpOMarHuToB
B TEXHHKE. J[eliCTBME MArHUTHOTO MOJI HA POBOJHUK C TOKOM. DIEKTPOABUTATEND
IIOCTOSIHHOTO  TOKa. lcnosb30BaHWE  JJIEKTPOABUTATENEM B TEXHUYECKHUX
YCTPOWCTBaX M Ha TPAHCIIOPTE.

OnbiTel @apazges. SABneHue meKTpoMarHuTHON uHAYKUuK. [IpaBuno Jlenna.
DIEKTpOreHepaTop. Cnioco6b1 MOJTyYEHUS AIEKTPUYECKON SHEPTUHU.
DJEKTPOCTAHIIMYA Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Tell.
JIBa po/ia 31E€KTPUUECKUX 3apAJIOB U B3aUMOJICHCTBUE 3apSKEHHBIX TEIl.
Y CTpOUCTBO U JEHUCTBUE 3JIEKTPOCKOIIA.
DIEeKTpOCTaTUY €CKast MHYKITUA.
3aKOH COXpPaHEHHUS IIEKTPUUECKHUX 3apsiI0B.
[IpOBOIHUKH U TUATIEKTPUKHU.
MopenupoBaHne CUIIOBBIX JTUHUN 3JEKTPUYECKOTO TOJIS.
M cTOYHMKH MOCTOSIHHOTO TOKA.
JlercTBUS AIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUIKOCTH.

W e N ok WD

[
= O

. I'a30BBI11 pazpsz.
. IBMepeHune Cuitbl TOKa aMIIEpMETPOM.
. IBMepeHnne 31eKTpUIeCKOTO HAMPSKEHUS BOJTbTMETPOM.

[ O =Y
A W N

. Peocrar u Mara3uH conpoTHBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MAaTHUTOB.

[ER
ul
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHr€ HEBO3MOXKHOCTH Pa3JAeiCHUs MOJIOCOB MAarHuTa.
MonenupoBaHr€ MarHUTHBIX ITOJIEN IMTOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarnutHoe noJie Toka. DJIeKTPOMarHuT.

JlelicTBrE€ MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3J1EKTPOMAarHUTHON UHAYKIIUH.

OnbiThl Dapajes.

3aBUCUMOCTb HAaNpaBJIC€HUST HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBECHHUS.

DJeKTporeHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOMEHUIO JJCKTPU3AlMU Tel MWHAYKIUMEH U Mpu
CONPUKOCHOBEHUHU.

UccnenoBanue HOEUCTBUS DJIEKTPUUECKOTO TOJSI HA NPOBOJHUKU U
JTUAIEKTPUKHU.

COopka u nmpoBepka pabOThI TEKTPUUECKOMN IIEMH MOCTOSTHHOTO TOKA.
H3mepeHue u peryampoBaHue CHIIbI TOKA.

N3mepenne u peryanpoBaHnue HaIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYHIETO YEPE3 PE3UCTOP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb ANEKTPUYECKOTO
COMPOTHUBIICHUS] MPOBOJHHMKA OT €r0 JJIMHBI, IUIOIIAAA MOIMEPEYHOTO
CEUCHHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHS HAOpsHKEHUHA TPU  MOCIEI0BAaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uil CHIbl TOKA MPU MNapajuIeIbHOM COEAUHEHHUU
PE3UCTOPOB.

Omnpenenenue padOThl ANEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYHIErO 4Y€pe3 JIAMIIOUKY, OT
HaIpsKEHUS Ha HEU.

Omnpenenenune KIIJ[ nHarpeBarens.

HccnenoBaHue MarHUTHOTO B3aUMOJEN CTBHSI TOCTOSIHHBIX MAarHUTOB.
M3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHWTOB MPHU UX 00bEANHEHUN
U pa3JeICHUMN.

HccnenoBanue OeiCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OOBITHI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aMMOJECHCTBUS
KaTYyIIKHA C TOKOM ¥ MarHATa OT CUJIbI TOKA U HAIIPABJIEHUS TOKA B KaTYILIKE.

18. M3yueHne neicTBUs MarHUTHOTO ITOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydeHue padoThl JIEKTPOIBUTATEIS.

20. 3mepenue KIIJI asexkTpoaBuraTreabHON yCTAaHOBKHU.

21. OnBITBl IO HUCCHEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHIYKIUU:
VCCIICOBAHME W3MEHEHUM 3HAUYEHUs W HaIpPaBJICHUS HMHAYKLUHWOHHOTO
TOKA.

9 KITACC

Paznen 8. Mexanu4yeckue siBJICHUS.

Mexannyeckoe paBwxkeHue. MarepuanbHas Touka. (Cucrema orcyéra.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JBHXKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHne. HepaBHoMepHOe npsamosiMHENHOE ABrKeHne. CpeaHsas 1 MTHOBEHHAs
CKOpOCTB TeJIa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOe MpsiMOJuHEiHOe JABukeHue. (CBoOonaHoe
nageHue. OnbITel ['anumnes.

PaBHOMepHOE nBHKEHHME MO OKpyxHOcTH. Ilepuoa m yactoTa oOpamieHus.
JIuHeitHasa u yrinoBasi CKOpocTd. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[lepBb1it 3akoH HeroToHa. Bropon 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpyHLIMD CYNEPIIO3ULIMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHIa TPEHUS CKOJIbXKEHUS, CUIa
TPEHMSI IOKOSI, IPYTUE BUbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpeHuEe CBOOOJHOTO
nageHus. [[puxenue mmaner Bokpyr Comnua. IlepBas kocmuueckas CKOPOCTb.
HeBecomocTh U nieperpysKu.

PaBHOBecue MarepuanbHOW TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. L{eHTp TsxecTH.

Nmnynse Tena. M3menenue ummnynbsca. Mmynsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE JIBH)KEHHUE.

Mexannueckass pabora W MoOIIHOCTh. PaboTa cui TSKeCTH, YHOPYrocTH,
Tpenust. CBsA3b 3Hepruu U padotsl. [loTeHIManbHas 3Heprust Tena, MOAHSATOro HaJl
MIOBEPXHOCTHIO 3eMiu. [loTeHIManbHast SHEPTHSI CKATOW NPYKUHBbI. KnHeTnyeckas
sHeprusa. Teopema O KMHETHYECKOM DHEPIUH. 3aKOH COXPAHEHUs MEXAHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HabmroneHne MexaHn4yecKoro ABUKEHUS Tela OTHOCUTENbHO Pa3HbIX TEll

oTcuéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME MyTeW W TPACKTOPUN ABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEIBHO Pa3HbIX TEN OTCYETA.

N3mepeHnne CKOpoCTH U YCKOPEHHUS TTPSMOJIMHEWNHOTO JIBUKEHUS.
HccenenoBanue npu3HaKOB pAaBHOYCKOPEHHOTO JIBUKECHUSL.

Habmronenve nBrskeHus Tela 0 OKPYKHOCTH.

Habmronenrne MexaHUYeCKUX SIBIICHUN, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa PU3HKU.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MAacChl Tella M JCUCTBYIOIIEH Ha HEro
CUJIBI.

Habmronenne paBeHcTBa CUIT TP B3aUMOJICHCTBUM TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKCHUU.

[lepenaua uMnynbca Ipu B3aMMOAECHCTBUN TEIL.

[IpeoOpazoBanusi SHEPTUU TTPU B3AUMOICUCTBUH TE.

CoxpaHeHue uMITyJbca IMpu HEYIPYroM B3aUMO/IEHCTBUU.

CoxpaHeHune UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aMMOI€HCTBHUH.
Habmtonenre peakTMBHOTO JIBH)KEHUS.

CoxpaHeHre MEXaHM4eCKOM SHEPTHUH MPU CBOOOTHOM MaICHHH.
CoxpaHeHue MEXaHUYECKOM SHEPTUU IIPU JBUKEHUHU Tella MOl IEUCTBUEM

PYKUHBI.

Jlabopamopnuie pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa W JAIBHEUIIIETO PaBHOMEPHOTO
JIBYDKCHUS TIIAPUKA WITH TEIICHKKH.

OmnpeneneHne cpeaHell CKOPOCTH CKOJBXKEHUs Opycka WU JABMXKEHUS
IIapuKa Mo HaKJIOHHOW TUIOCKOCTH.

OmnpeneneHne yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JIBIXKEHUHU T10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTA MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBYKEHUU 0€3 Ha4albHOW CKOPOCTH.

[lpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBWIKCHUU 0e3
HAYaIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccrnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKCHHS OT CHIIBI
HOPMAJIBHOTO JTaBJICHUSI.

Onpenenenne K03GGHUIUEHTA TPEHUS CKOJTbKCHHUS.

Omnpenenenue >kECTKOCTU MPY>KUHBI.

Omnpenenenue paboThl CHUIIBI TPEHUS TP PABHOMEPHOM JABMKEHUHU TeJa 10
TOPU30HTAITBHON TTOBEPXHOCTH.
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10. Ompenesienne  pabOThI  CWJIBI  YOPYTOCTH TP  TOABEME Tpy3a ¢
MCIOJIb30BAaHUEM HETIOIBUYKHOTO U TIOJIBXKHOTO OJIOKOB.

11. VI3yueHue 3aK0Ha COXpPaHEHUS SHEPTUH.

Paznen 9. Mexannyeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: TEpHOI,
4acToTa, aMILIMTyaa. MaremaTuyecknii U NpyKUHHBIA MasTHUKU. [IpeBpaiieHue
DHEPTUU MPU KOJICOATEIIbHOM JIBUKEHUHU.

3aryxaromme — kosiebaHusa.  BoiHykneHHele — kosjeOanus.  Pe3onanc.
Mexanudeckue BoJiHBL. (CBoiicTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
MOoNepeYHble BOJIHBIL. JlIlMHA BOJIHBI U CKOPOCTh €€ PpacnpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TeIl€, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MHOpa3ByK u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koisie0aHuil Tel IOA HAEWCTBHUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGroienne BRIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

Pacmipoctpanenue npo10J1bHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).

Habmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHUYECKHUI Pe30HaHC.

JIaéopamopnbte pabomwt u onvimel.

1. OmpeneneHue dYacTOThl M IepuUoJia KoJieOaHUHW MaTEeMaTHUeCKOTO
MasITHUKA.

2. OmnpeneneHue 4acTOTHI U MepHO/Ia KOJICOAHHUI P Yy>)KUHHOTO MasiTHUKA.

O VoA W

3. HccnenpoBanue 3aBUCMMOCTH Tieproa KoJieOaHU TOJIBEIICHHOTO K HUTU
rpy3a OT JUIMHbI HUTH.
4. VlccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCUMOCTH TiepHOjia KojeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh  IEpUOJA  KoJieOaHUi
MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO MaJACHHUS.
Paznen 10. DnekTpoMarHuTHoe MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMAarHUTHOE  MoOJie.  DIIEKTpOMarHUTHbIe  BOJIHBL.  CBONCTBa
AJIEKTPOMarHUTHBIX BOJIH. [llkanma »>1eKTpOMarHUTHBIX BOJIH. lMcrnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
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DnexkTpoMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BOJTHOBBIE CBOWCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBONCTBA CBETA.

Jlabopamopnuvie pabomoul u onvimel.

1. V3yueHuwe CBOWMCTB 2JICKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHIBLHOTO

Tenedona.
Pa3gen 11. CBeToBbIe IBJICHH.
JlyueBas MOJIEJIb CBeETa. HUcTounuku CBETa. [IpsamonuneriHoe

pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTPa)XEHUs CBETA.

[Ipenomiienre cBeTta. 3akoH mperaomiieHUs cBera. [lonHOe BHYTpeEHHee
OTpakeHHE cBeTa. lcnoib30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKHUX CBETOBOIAX.

Jlunza. Xox mydeit B mun3e. OnTuueckas cucreMa goToariapara, MUKpPOCKOIIa
u Teneckona. ['11a3 kak ontuyeckas cucrema. biin3opykocTs U JAIbHO30PKOCTb.

Paznoxenne Oenoro cBeta B crnektp. OmnbiTel HbioTona. Crnokenue
CHEKTPaJbHBIX IBETOB. JHUcmepcus cBera.

Hemoncmpayuu.

[IpssMosIMHENHOE pACIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[Nonydenue n3o00pakeHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajlax.
IIpenomiienue cBera.

OnTruyeckuii CBETOBO/I.

Xox nyuelt B cobuparoliieit JTuH3e.

XoJ JIydel B pacCEeUBAOIIEH JIMH3E.

[lonyuenue n300pakxeHil C MOMOIIBIO JTUH3.

[Mpunnun nevictBus ¢otoanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens riasa.

11. Paznoxenue 0enoro cBeTa B CHEKTP.

12. [lonydenue Genoro cBeTa Npu CIOKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopnuvie pabomoul u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH YIJla OTPaKEHHsSI CBETOBOTO Jiyda OT yria

W 00 N Uk W NE

najeHUsI.

2. W3ydenue xapakTepucTuK U300paKeHUs MpeaMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YTJIa TIPEIOMIICHUSI CBETOBOTO Jiyda OT yriia
NaJICHUs Ha TPAHUIIE «BO31YX—CTEKIION.

4. Tlonmy4yenue n300pa>KeHU C TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenue (POKYCHOTO PACCTOSIHUS M ONTUYECKOW CHJIBI COOHMparoIei
JIVH3BI.

6. OIBITHI 10 PA3TOKEHUIO OEIOTO CBETa B CHEKTP.

7. OmbBITHI TIO BOCTPHUATHIO I[BETa MPEIMETOB NMPU HUX HAOIIOJIECHUU uepe3
I[BETOBBIC (DUITBTPHI.

Pa3gen 12. KBanTOBbBIE AIBJICHHUS.

Omnswitel Pe3epdopaa u manerapHas moaens atoma. Mogens atoma bopa.
Hcnyckanue u nornomenue ceera atomoM. KBanTel. JInHendaTeie ClIEKTPHI.

PagunoaktuBHOCTh. Allb(a-, 6eTa- u ramma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykioHnas wmoxaens aroMHoro sapa. M3orombel.  PaguoakTuBHBIE
npeBpauieHus. [lepuoa nomypacmnaga aTOMHBIX sIAEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUsl 3apsAI0BOTO MU MAacCOBOTO YHCEIL.
DHeprusi CBsI3W aroMHbIX sifep. CBs3b Macchl M dHEpruu. Peakuuu cuHTE3a |
nenenus saep. Mcrounnku sHeprun ColiHIa U 3BE3 .

SnepHasa sHepretuka. JleWCTBUsS paIMOAKTUBHBIX M3JIyYEHUM Ha HKUBbBIE
OpraHU3MBblI.

Hemoncmpayuu.

1. CHeKTpbl U3IYyYEHUS U MOTJIOLIECHHUS.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. CnekTp BoaOpoa.

4. HaGnronenue TpekoB B kamepe Bunbcona.

5. Pabota cuérurika HOHU3UPYIOMINX U3TYUCHHM.

6. Perucrpanus uszinyyeHus NpupOAHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopnuvie pabomoul u onvimel.

1. HabmroneHue CrIomHbIX U IMHEHYAThIX CIEKTPOB U3JTy4YEHUS.

2. HccrnenoBaHne TpPEKOB: M3MEPEHUE SHEPTUM YaCTHIBI MO TOPMO3HOMY

nytu (o gororpadusam).

3. Usmepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-00001AI0 NI MOAYJIb.

[ToBTOpUTENHHO--0000IIAIOIINI MOTYIIb MPETHA3HAYEH ISl CUCTEMaTU3aIiH
¥ 000011IeHNs TPEAMETHOTO COJIEPKAHUS U OIbITA JIEATETbHOCTH, PUOOPETEHHOTO
Ipy M3y4EHUHM BCEro Kypca (U3MKH, a TakXKe i IMOJIOTOBKM K OCHOBHOMY
TOCYIapCTBEHHOMY HK3aMeHy Mo (u3uke g 0o0ydaroniuxcsi, BRIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

[Ipy M3y4yeHUH AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
NEeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleuynuBaeTCs JIOCTHKEHUE TPEAMETHBIX U
METANpeIMETHbIX  IJITAHUPYEMBIX  PE3YJIbTaTOB  00y4deHHs, (QopMUpyeTcs
€CTECTBEHHOHAY4YHass TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIEHOBAHUS
SBIICHUWA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMU OOBSICHATH (DU3MUYECKHUE
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ABJICHUs, NPUMEHSA [OJIYYECHHbIC 3HAHWs, pellaTh 3a4add, B TOM YHCIIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyHUMNMAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3jielia peaanu3yercs 3a
CYE€T TOTO, UTO OOYHYAIOIINECS BBHIOIHSIIOT 3a/IaHUs, B KOTOPBIX UM TIpeJjIaraercs:
HA OCHOBE TIOJYUYCHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHSITH
dbusnyueckue SBICHUS B OKPY>Kalolel MPUPOe U MOBCEIHEBHOM KU3HH,
UCIOJIb30BaTh HaY4YHbIE METOJIbI UCCIENOBAHUS (PU3NYECKUX SIBICHUM, B TOM
YUCJIE JJIs1 TPOBEPKHU TMIIOTE3 U MO YYEHHUS] TEOPETUYECKUX BBIBOJOB;
OOBSICHSITh HAy4YHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMED, MPAKTUYECKOTO UCIIOJIb30BaHUsl PA3JIMYHBIX UCTOUYHUKOB
DHEPIUM HA OCHOBE 3aKOHA IPEBPAILLECHUSA U COXPAHEHHUsI BCEX MU3BECTHBIX BUJOB
DHEPIUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

W3ydenune puU3MKU HA ypOBHE OCHOBHOIO 0O0ILETr0 0Opa3oBaHUs HAMPABIEHO

Ha JOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPECAMCTHBIX O6p&30BaTeJ'IBHBIX

pe3yJbTaToB.

B pesynbrate uzyuenus: pu3ukyu Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus

y oOyuaroiierocss OyayT cOpMUPOBaHbI CIEAYIONIUE JIUYHOCTHBIC PE3YJbTaThl B
YaCTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMS :

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYecKOl HAyKU;

— [IEHHOCTHO€ OTHOILIEHUE K JOCTHUKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpakIaHCKOr0 M yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

— FOTOBHOCTb K aKTUBHOMY YYacCTHUIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busnky;

— OCO3HAaHHME BAKHOCTH MOPAIBHO--3TUYECKHUX IPHUHIMUIIOB B JIEATEIBHOCTH
Y4EHOT0;

3) 3cTEeTHYECKOr0 BOCIIMTAHMS :

— BOCHPHUATHE 3CTETUYECKHX KauecTB (PU3UUECKOM HAyKU: €€ TapMOHUYHOIO
ITOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

— OCO3HaHWE LIEHHOCTU (PU3NYECKOM HayKu KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHUsI MUPA, OCHOBBI PAa3BUTUs TEXHOJIOTHUM, BaXKHEUIIEH COCTaBIAIOLLEH
KYJIbTYPBI;

— pa3BUTHE HAy4yHOW JHOOO03HATENBHOCTH, HMHTEpPECA K HCCIENOBATENbCKON
JEeSITEIIbHOCTH;

S) ¢opmupoBaHusi  KyJbTYpPbl  310PpOBbS M  IMOIMOHAJIBLHOIO
Oos1aromoJryymsi:

— OCO3HAaHUE IIEHHOCTH Oe3omacHOro oOpa3a »H3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTU IMpaBui OE30MacCHOr0 TMOBEAEHUS Ha
TPAHCHOPTE, Ha JOpOrax, C 3IEKTPUUECKUM U TEIJIOBBIM OO0OpPYIOBaHUEM B
JIOMAIHUX YCJIOBUSX;

— chopMUpOBaHHOCTH HABBIKA peIeKCHH, TPU3HAHKE CBOETO MPaBa Ha OIITUOKY
Y TAKOT'O K€ IpaBa y Ipyroro 4enoBeKa,

6) Tpy10BOI0 BOCIIMTAHMSA:
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e — AaKTHUBHOE YYacTH€ B PEUICHUWU MPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHOW  OpraHW3allMK, TOpPOJa, Kpas) TEXHOJIOTHYECKON W
COLIMAJIbHOU HAMpPaBII€HHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NUYECKUX 3HAHUK;

e — MHTEPEC K MPAKTUUECKOMY U3yUEHUIO TPOPECCUid, CBSI3aHHBIX ¢ (DU3UKOIL;

e 7)IKOJOrHY€CKOTr0 BOCIIUTAHUSA:

e — OpHEHTallMs Ha MPUMEHEHWE (U3NYECKUX 3HAHUU JUIS PEIICHHs 3a/ad B
0o0JIaCTH OKpYKaIoIIeH cpenbl, IUIAHUPOBAHUS TOCTYNKOB U OIIEHKH HX
BO3MOJKHBIX TTOCJIEICTBUH ISl OKPYKAIOLIEH CPe/Ibl;

e — OCO3HaHHE TJIOOATBHOTO XapaKTepa AKOJOTMYECKUX MpOoOIeM U MyTed ux
penienus;

e §8) aganTanMu K M3MEHSKOIIMMCH YCJIOBHUSIM COLHUAJBHOM M NMPHUPOAHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACWCTBUU TPHU BBIMOJHEHUU HCCIEIOBAaHUN U
MPOEKTOB (PU3MUYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTuX,

e — TIOBBIIEHHE YPOBHA CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NS TENbHOCTB;

e —MOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMN, B TOM YHCIIE (OPMYITHPOBATH
UJICH, TIOHSATHS, TUIIOTE3bI O PU3NUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 001acTU
bu3uKu;

e — IUIAHMPOBAHHE CBOETO pPa3BUTHSA B MPUOOPETEHUU HOBBIX (PUIHMUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHUCTBUUA C Y4YETOM BIIMSHUS HAa OKPYXAIOLIYI Cpexy,
BO3MOYHBIX TJI00ATBHBIX MOCIIEICTBHA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOeHMsI TPOrpamMMBlI 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyuatomerocs Oyayr copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTAaThl, BKJIIOYAIONME TT03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATUBHBIC  yHUBEpCAJIbHbIE  Y4eOHbIE  JNEUCTBHS, PETYISITHBHBIC
YHHUBEPCATIbHbIC yUeOHbIC JICH CTBUSA.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE e HCTBUS

Bba3oBble JoruueckKkue JelCcTBUA:
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BBISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS IS
0000111eHNS U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHNS B pacCMaTpUBAEMBIX (hakTax,
JTAHHBIX ¥ HAOJIOJIEHUSX, OTHOCSAIIUXCS K (DU3UUECKUM SIBICHUSIM;
BBISIBJISITh TIPUUMHHO--CJICJICTBEHHBIE CBS3M MPU M3YYEHUH (PU3NYECKHUX
SIBIICHUH U TIPOIIECCOB, JISNaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX 1
WHIYKTUBHBIX YMO3AKJIIOYCHHM, BBIJIBUTATh THUIOTE3bl O B3aHMMOCBSI3SIX
(U3UYIECKUX BEITUYNH;

CaMOCTOSITEIILHO BEIOMPATH CIIOCOO pelieHrs yueOHou pu3ndeckon 3aaaun
(cpaBHEHHE HECKOJBKUX BApUAaHTOB pELIEHUs, BHIOOp Haumbomee
MIOJTXOISIIIIETO C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciaenoBarejabcKkue AeiiCTBHUA.

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT IMMO3HAHUS;
MIPOBOJUTH MO CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY OMBIT, HECIIOKHBIN
dbuznueckuii SKCHEPUMEHT, HEOOJIbIIOE UCCleoBaHue (PU3NYECKOro
SIBIICHUS;

OIICHMBATh HA TPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHUIO,
MIOJTYYCHHYIO B XOJI€ HCCIIEJIOBAHUS WITH DKCIICPUMEHTA;

CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIIEHUS M BBIBOJIBI 110 PE3yabTaTaM
IPOBEAEHHOTO HAOFOICHHSI, OTIBITA, UCCIICAOBAHUS;

NIPOTHO3MPOBAaTh  BO3MOJXKHOE  JalibHEWIee pa3BUTHE  (DU3HUYECKHX
IIPOLIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX PA3BUTUHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ nunopmanmueii:

NPUMEHATH Pa3IMYHBIC METOJIbI, THCTPYMEHTBI U 3alpPOCHI TIPH TOUCKE U
orOope MH(OpPMAIMK WM JaHHBIX C Y4ETOM NPEIOKEHHOW ydeOHOU
du3ndeckol 3amaun;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh M MHTEPIPETHUPOBATH MH(POPMAITUIO
Pa3TMYHBIX BUAOB U (GOPM IPEICTABICHUS;

CaMOCTOSATENFHO BBIOMpATh ONTUMAIBHYIO (OPMY TPEACTABICHUS
uHbOpMaIIMM W WUIIOCTPUPOBATh pEIIaeMble 3a/aud  HECI0KHBIMU
cXeMaMHu, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOMHAITUSMHU.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe /Ieii CTBUSL:

B XOJ¢ OOCYXJICHHS y4eOHOTro MarTepuaja, Pe3ysbTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI
BBICKa3bIBaTh HJICH, HAIlCJICHHBIC Ha PEIICHHWE 3aJa4yd M IOJyICp)KaHue
OJ1ar0’KeNIaTeIbHOCTH OOIIEHHUS;
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COTOCTABISATh CBOM CYXKICHHS C CYXKJICHUAMH JPYIMX YYaCTHHUKOB
Janora, 0OHapy»XKUBaTh Pa3IN4KMe U CXOJICTBO MO3UIINN;

BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO TIPEACTABISITh PE3YIbTAThl BHITTOJIHEHHOTO (PU3HUECKOTO OTbITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, TPOCKTA);

MOHUMAaTh U UCTIOJIB30BaTh MPEUM YIIIECTBA KOMAHIHOW M WHUBU 1YaIbHOU
paboThI MPU PElIeHNH KOHKPETHON (PU3MUECKOM MPOOIIeMBbI;

NPUHUMATh 1€ COBMECTHOM JI€ATEITLHOCTH, OPTraHW30BbIBATH JICHCTBUS
no e€ JOCTHIKEHHUIO: paCIpeAesiiaTh poJi, OOCYXKIAaTh TMPOIECCH |
pe3yabTaThl COBMECTHOU PabOThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAITPaBJIICHUIO U KOOPJIAWHUPYS CBOU JCUCTBUS C IPYTUMU YICHAMU
KOMaH/Ibl;

OIICHMBATh KAu€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPM YITMPOBAHHBIM Y4ACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHble yHUBepcaJbHble y4eOHbIE 1eCTBUS

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYAIUSX, TPEOYIOIMIMNX
TUTS pemeHus] QU3NICCKUX 3HAHUIA;

OPUEHTHPOBATHCSI B  PA3UUYHBIX TOJXOAAX MNPHUHATHS  PEIICHUN
(MHOUBUAYAIbHOE, TIPUHSITHE PEUICHWs] B TPYIIe, MPUHITHE PEIICHUH
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATh AJITOPUTM pelIeHUsT PU3NYECKON 3aa4u WU
IUTaHA UCCIIEIOBAHUS C Y4ETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaraeMble BApUAHTHI PEIICHUH;
JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTpOJIb, AMOIUOHAJIbLHBbIN NHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U Mpesiarath miaH e€ U3MEHEeHNUS,
OOBSICHAT,  MPUYUHBI  JOCTHIKEHUS  (HEJOCTIKCHHS) Ppe3yJIbTaToB
JeSITeNIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTh (B TOM YHCJE€ B XOJ BBIMOJHEHUS
(Gbu3MUeCKOro  HCCIIeIOBAaHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENNLCTB, HM3MEHUBIIMXCS CHUTYyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3Y/IbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO JPYTOro YeJIOBEKa B XOJI€ CIIOpa WU TUCKYCCUH Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
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pU3HABaTh CBOE MPABO HA OLMIMOKY MPH PelIeHnH PU3NYECKUX 3a71a4 HIIN
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYroro.

IHNPEJIMETHBIE PE3YJIBTATBI

K konity oOy4yeHust B 7 Kjacce peJMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHUI:

UCTIONIb30BaTh  TMOHATHUS:  (U3MYECKME ¢ XUMHUYECKHE  SIBJICHUA,
HaOJI0/IeHNEe, HKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIIBI (HU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperatHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, MPSAMOJIMHEHHOE), TPaeKTOpHUs, PaBHOICHCTBYIOIIAS
cwia,  aepopmamms  (ynpyras, — IJTacTHYECKas), HEBECOMOCTb,
COOOMIAIOIITNECS COCYIBI;

paznuyarh sBieHUs (Iud@y3us, TEIIOBOE ABUKEHUE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHHE,  WHEpIHS,
B3aMMO/JICHCTBHE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUs], Tepeaada JaBiICHHs TBEPABIMU TEIAMHU, KUIKOCTSIMU U Ta3aMH,
atMoc(epHO€ JaBlieHWE, IJIaBaHHUE TeJ, MPEBPAIEHUS MEXaHWYEeCKOU
OHEPrUM) MO OMHCAHUIO MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3HUECKOe SBICHHUC;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (U3WUECKHX  SBICHUA B
OKpY)XalollleM MHUpe, B TOM 4HCIIe (U3NIECKUE SIBJICHHUS B IPHUPOJIC:
IPUMEPHI JIBIJKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKHUBOU
npupoje, NEWCTBHE CHIJIBI TPEHHUsS B TPHUPOJIE U TEXHUKE, BIUSHUE
aTMoc(epHOTO JaBleHUsI Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, phIUard B
TEIIe YeJIOBEKa, IPH ATOM TIEPEBOANTh MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUM;
OIHMCHIBATh M3yYCHHBIC CBOWCTBA TEN M (PU3UYECKUE SIBICHUS, UCTIONB3YS
du3ndeckue BeIMUnHbI (Macca, 00bEM, INTIOTHOCTH BEIIECTBA, BPEMs, Ty Th,
CKOpPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
CHJIa TPSHHUS, NaBlieHUEe (TBEPIOTO Tela, JKUIAKOCTH, T'a3a), BHITATKUBAIOIIAS
CWJIa, MeXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KOA(PQUIIUEHT TIOJE3HOTO JEHCTBUS MEXaHW3MOB, KHHETHYECKas |
NOTEHIIMATbHAS DHEPTUSA), TNpPHU ONHCAHWHM TMPABUIBLHO TPAKTOBATH
(U3NIECKUIT CMBICIT UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €MHUIIBI
(GU3NYECKNX BEIUYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYUHY C JPYTHUMH BEIMYWHAMHU, CTPOUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEITUYNH;
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XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TIPOIECCHI,
UCTIOJIb3Ysl TIpaBUJIa CIIOXKEHUsSI CHJI (BIIOJIb OJHOM MpsAMOii), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiI0O paBHOBECHUs phiuara (0yoka),
«30JIOTO€ MPABWIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YECKON
OHEPruM, TMpPU DITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U
3alMChIBATh €r0 MaTEMaTUUYECKOE BBIPAXKEHNUE;

OOBSICHATH (PU3UYECKHE SIBJICHUS, TIPOIIECCHI U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCT€ CHUTyaluMld IPAaKTUKO-OPMEHTUPOBAHHOIO XapakTepa:
BBISIBIISIT IPUYMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopod Ha 1—2 M3Yy4EHHBIX CBOMCTBA (DU3MUECKUX
SBJICHUM, (PU3UYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amaud B 1—2 JEHCTBHS, HUCIONb3yd 3aKOHBI U
dbopMyIbl, CBs3bIBaOIIME (U3MUYECKHUE BEIMYMHBI: Ha OCHOBE aHAIU3a
yCJIOBUS 33J]a4Ml 3alMChIBaTh KPaTKOE YCJIOBHE, MOJICTABISTh (PU3NUECKUE
BEIMYUHBI B (OPMYJIBI U TPOBOJAUTH PACUEThl, HAXOJIUTHh CIPABOYHbBIC
JTaHHbIEC, HEOOXOAUMBIE ISl PEIlIeHUs 3aja4, OLIEHUBATh PEATMCTUYHOCTD
MOJIY4€HHOUN (HPU3UYECKON BEIMUMHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh MpPU MOMOIIU
(bu3nUecKrxX METOO0B, B ONIMCAHUH U CCIIEIOBAHUS BBIJIENISTH IPOBEPSIEMOE
penoyioxkeHne (TUoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOTYyYCHHBIN
pe3yabTar, HaXOJUTh OMIMOKU B XOJE OIbITa, JIENaTh BBIBOJBI IO €ro
pe3ynbTaram;

IPOBOJIUTH OMBITBI 10 HAOMIOJEHUIO (PU3MYECKUX SBICHUN WU
bu3rUecKrx CBOUCTB TeI: (OPMYIUPOBATH IPOBEPSEMBIC TTPEITOIOKEHNUS,
coOuparb YCTAaHOBKY M3 MPEIOAKEHHOTO 000PYI0BaHMSI, 3aUCHIBATh X0/
ombITa U OPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSIMbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tena,
0o0béMa, CWJIBI U TEMIEPaTypbl C HCIOJIb30BAHHEM aHAJIOTOBBIX U
u(ppoBBIX TPUOOPOB, 3aMKMCHIBATh TOKa3aHUS MPUOOPOB € YUETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETMYUHBI OT
JIPYrod € HCHOJIb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IYTH
PaBHOMEPHO JIBUKYILETOCS TE€JIa OT BPEMEHU JIBU>KEHUS TENA, CUJIbI TPEHUS
CKOJBKEHMsI OT Beca Tena, KayecTBa OOpaOOTKH IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIaAX COIMPUKOCHOBEHUS TEJl, CUJIBI
YIIPYrOCTH OT YAJWHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CUJIBI OT 00bEMa
NOTPY>KEHHOM YacTH TeNa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT TUIOTHOCTH T€Ja, OT TIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUN
IUTAaBaHMS TeJ, YCIOBHM paBHOBECHS pbldyara W OJOKOB), Y4acTBOBAaTh B
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IUTAHUPOBAaHUU  Y4EOHOTO HCCIENOBaHUsA, COOMpAaTh YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIeays MPEUIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJYYECHHOM 3aBUCUMOCTH (U3MUECKUX BEIUYUH B BUIE
PEIOKEHHBIX TAaONHUI] U TpaduKOB, JeNaTh BBIBOJABI IO pPe3yJbTaTaM
UCCIICJIOBAHUS;

POBOJUTH KOCBEHHBIE H3MEPEHUs] (PU3NYECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA KUIAKOCTU U TBEPJIOTO TEJA, CUIIA TPEHHS CKOJIbXKEHUS, 1aBJICHUE
BO3/lyXa, BBITAJKHUBAIONIAs CWJIA, JIEWCTBYIOIIAs Ha TOTPYKEHHOE B
KUJIKOCTh  Teno, KOI(PQGUIMEHT TOJIE3HOTO  JEWCTBHS  IPOCTBIX
MEXaHU3MOB), CIIeNys MPEAIOKEHHOW HWHCTPYKIIMH: TPH BHITIOTHEHUH
U3MEpEHUN CcoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCISTH
3HaYEHUE UCKOMOW BEJTUYHHBL;

coOroaTh MpaBuiia TEXHUKU 0€301acHOCTH IIPHU padoTe ¢ J1abopaTOpHBIM
000py/IOBaHKEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BEChl, TEPMOMETP, IAMHAMOMETpP, COOOIIAIOIIHUECS COCYHbl, Oapomerp,
phIyar, MOABUKHBIN U HETIOABUKHBIN 070K, HAKJIOHHASI TUTIOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI  JEHCTBUS W3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW Ha WX OMNHCaHUs (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJAA, THUIPABIMYECKUA TIpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOM HACOC, ApEOMET), UCTIOIB3YS 3HAHUS
0 cBOMCTBax (M3HUECKUX SIBICHUN U HEOOXOUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  TpPUMEPHl  (HAaXOAUTh  HMHPOPMALUIO O  IMpUMeEpax)
MPAKTUYECKOTO HCIHOJb30BaHUS (PU3NYECKUX 3HAHUNA B TOBCEIHEBHOU
KU3HU JUIs1 oOecriedeHus: 0€30MacHOCTH TP OOpallleHuy ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPaHEHUS 3/I0POBbsI U COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIeH cpeie;

OCYILIECTBIIATh OTOOpP HUCTOYHUKOB uHGpopmanuu B VHTepHeTe B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MUMEIOIINXCS
3HAHMM U TYyTEM CpaBHEHHUS pPAa3jIMYHbIX MCTOYHUKOB BBIJCIATH
uH(poOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEUYUBOM HIIM MOXET ObITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIMOJIHEHUHN Y4€OHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
JIUTEpaTypy PU3NUECKOrO COAEPIKaHUs, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetru UHrepHer, Bianerp NpuéMaMU KOHCIIEKTUPOBAHUSA TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMHU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGOpMaIMK (HU3UIECKOTO COJACpKaHUs, B TOM
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YuCIIe MyOJIMYHO JeNIaTh KpaTKHe COOOIIEHHS O pe3yJibTaTaX IPOEKTOB UJIU
y4eOHBIX HMCCIIEIOBAaHUH, IMPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh M3yYEHHBIN
NOHSATUMHBIA ammapar Kypca (GU3UKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAINEN;

IPU BBHITIOJTHEHUH YYEOHBIX IIPOCKTOB W HCCICIOBAHUN pacHpeeisiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTaBJICHHBIMHM 3aja4aMH,
CJICIUTh 3a BBINOJHEHUMEM IUIaHA JCHUCTBUM, aJICKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJA B  JICATENBHOCTb  TPYIIbBI,  BBICTpAUBaTh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YYUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonIity oOy4yeHus: B 8 Kkjacce npeMeTHbIE PE3yNIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh Y 00yUaIOIINXCS YMEHUI:

UCIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTATNINYECKHUE U
amop(HbIe TeNla, HACHIIICHHBIM M HEHACHIIICHHBIM Map, BIAKHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSA DJHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUCCKUNA 3apsil, dIEKTPUUECKOE T0JIe, TPOBOAHUKU
U JIUDJICKTPUKH, TIOCTOSTHHBIN JEKTPUUECKUN TOK, MArHUTHOE TIOJIE;
pa3nuyarh sBJIeHUs (TEIJIOBOE pacIIMpEeHUE W CKaTue, Terionepeaya,
TEIUIOBOE PaBHOBECHE, CMAYMBaHKE, KAMWILISPHBIC SBIICHUS, WCIApPEHHUE,
KOHJICHCAIlMsI, TUTaBJICHHE, KpUCTAIIM3aIus (OTBEplIeBaHKE), KHUIICHUE,
TerJIonepeaada (TerIonpoBOAHOCTD, KOHBEKLIHNS, U3IIyYEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJEHCTBUE 3apsiJIOB, ACHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICMCTBUE MAarHUTOB, JIEHWCTBUE
MarHMTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAST UH]TYKIIHS)
0 OINHCAaHWUI0O MX XAapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOe SBICHUE;

pacrmo3HaBaTh MPOSIBIICHUE U3YYCHHBIX (U3MUECKUX SIBICHUH B
OKPYXaloIlleM MHUpE, B TOM 4YHuCJIEe (PU3NYECKHE SBICHUS B TPHUPO/IE:
MOBEPXHOCTHOE HATSDKEHHE M KalWULSIPHbIE SIBICHHUS B TPHUPOJIE,
KpucTaiibl B Tmpupoze, uznyuenue ConHila, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUIECKUE
SBJICHUSI B aTMoc(epe, AJIEKTPUUECTBO KMBBIX OPTaHU3MOB, MarHUTHOE
noJie 3emutd, ipeid MoTroCcoB, PO MATHUTHOTO TOJIS JIJIs1 )KU3HH Ha 3emile,
MOJIAPHOE CHUSHUE, TMPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
yueOHYIO, BBIIETSATh CYIIECTBEHHBbIC CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMKCHIBATh U3YYEHHBIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCTIONb3YS
dbusnyueckre BENUYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPIHsi, KOJIUYeCTBO
TEIUIOThI, yJeNbHas TEIUIOEMKOCTh BEIIECTBA, YJACNIbHAas TeIloTa
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IUTABJICHUSA, YJeNbHas TEeIIoTa MapooOpa3oBaHus, yJelbHas TEIUIoTa
CrOopaHusi TOIUIMBA, KOA(D(PHUIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIITUHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/TyXa, dJIEKTPUUECKUH 3apsiI, CHia
TOKa, DJEKTPUYECKOE HAIpPSKEHUE, COMPOTHBIICHUE IPOBOJIHHKA,
yJIeTbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTD AJIEKTPUIECKOTO
TOKa), MPU OINUCAHUHU TMPABWIBHO TPAKTOBaTh (PH3UUICCKUH CMBICI
UCTIOJIh3yEMbIX BEJIMYUH, 0003HAYCHUS U AUHUIBI (PU3NUECKUX BEITHYUMH,
HaXOJUTh (HOPMYIIbI, CBS3BIBAIOIINC JAaHHYIO (DPH3UYECKYIO BEIUYHHY C
JIPYTUMU BEIUYMHAMH, CTPOUTH TpadUKH W3y4EHHBIX 3aBUCHUMOCTEH
(U3UYIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TIPOIECCHI,
UCTIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKON TEOpHH
CTPOCHHUS BEIECTBA, MPUHIUI CYMEPIO3HUINKA ToJIel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHCHHS 3apsjaa, 3akoH OMa /s ydacTKa IIeMH, 3aK0H
Jlxoynsi—JIeHra, 3akOH COXpaHEHUs SHEPTUH, ITPH TOM JaBaTh CJIOBECHYIO
(GOopMYyIMPOBKY 3aKOHA M 3aITUCHIBATH €r0 MAaTEMAaTHYECKOE BHIPAKEHUE;
OOBSICHATh (PU3WYECKHE TMPOIECChl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
PUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1 —2 TOTUYECKUX
IIaroB ¢ OMopoil Ha 1—2 HM3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SIBICHUH,
(bu3MUeCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3amaud B 2—3 JACHCTBHS, HWCIIONB3yS 3aKOHBI W
(dopMynBl, CBS3BIBArONINEC (U3NYCCKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHSI 33Jja4d 3alMChIBaTh KPAaTKOe YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JUISL pEIIeHWs] 3a7add, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOOXOUMBbIE i €€ peIlIeHUs, MPOBOJUTh pacy€Thl W CpPaBHUBATH
TIOJTyICHHO € 3HAaUCHHE (DU3MUECKON BEITMYNHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPHU TMOMOIIU
(U3NYIECKUX METOJIOB, HCIONB3Yys ONHMCAHWUE HCCICIOBAHUS, BBIICISTH
IpOBEpsieMOe  MPEANOIOKCHHE, OICHUBATh TPABWILHOCTh IOPSIKA
NIPOBEICHUS U CCIICIOBAHMS, JIeaTh BEIBOIBI;

NPOBOJUTH OMBITHl 10 HAOMIOACHUIO (DU3WYECKUX SIBICHUW WK
(U3NIECKUX CBOMCTB Tel (KalMJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHHSI
BO3/yXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusd NpPHU M3IYyYEHUHU OT LBETa H3JIydaromed (MOTJIONIAIOIICH )
MIOBEPXHOCTH, CKOPOCTh HCITAPEHUSI BOJBI OT TEMIIEPATYPHI JKUIKOCTH U
womand €€ TMOBEPXHOCTH, OJIICKTPU3AlUsS TeI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps0B, B3aWMOJCHCTBHE TIOCTOSHHBIX MAarHHUTOB,
BU3yQJIM3allisl MAarHUTHBIX IIOJIGH TIOCTOSIHHBIX MAarHWUTOB, JICHCTBUS

26



MAarHMTHOTO TIOJIsI Ha TPOBOJAHHK C TOKOM, CBOMCTBAa 3JIEKTPOMArHMTa,
CBOMCTBA DJEKTPOJBUTATENSl TOCTOSIHHOTO TOKa):  (OpMYIHpPOBATH
IPOBEPsiEMbIE MPEANOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHMsl, OMTMCHIBATE X0/ OTbITAa U (DOPMYIHUPOBATH BHIBOIBI;
BBITIOJIHATD MIPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIBHON BIAKHOCTU
BO3/lyXa, CWJIbl TOKAa, HAMpPsHKEHHs] C MCIOJIb30BAaHUEM aHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIMYMUH, CPABHUBATH PE3YJIbTATh
U3MEPEHUH C y4E€TOM 3a/1aHHOM aOCOIFOTHOM MOTPEITHOCTH;

IIPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (DU3UUYECKON BEIIMYUHBI OT
JIpyrod ¢  HCIOJIb30BAaHUEM TPSIMBIX HM3MEpPEHH  (3aBUCHMOCTH
COTIPOTHBJICHUS] TIPOBOJAHMKA OT €ro JUIMHBI, TUIOMIAJAU TONEPEUHOTO
CEUEHHUS M YIIeNbHOTO COMPOTUBIICHUS BEIIECTBA MMPOBOIHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HaNpsOKEHHs] Ha  IMPOBOJIHUKE,
UCCIIEIOBAaHUE TMOCIENOBATEILHOTO U  MapajuIeIbHOTO  COEIUHEHUN
IPOBOJHUKOB): TIJIAHUPOBATh HCCIENOBAHWE, COOMpaTh YCTAHOBKY U
BBITIOJIHATD U3MEPEHUs, CIeays MPEUIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yabTaThl OJYYEHHON 3aBUCUMOCTHU B BHJIE TAONUIl U TpaUKOB, 1eIaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIEOBAHUS;

POBOJUTh KOCBEHHBIE H3MEpeHUs (U3NUYECKUX BeNMUuH (yIenbHas
TEIUIOEMKOCTh ~ BEUIECTBA, COIMPOTUBJIIEHHE IMPOBOJHUKA, paboTa W
MOIITHOCTh DJIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, coOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIISITH 3HAUYEHU € BEJTUUHUHBL;

coOroIaTh paBuiia TEXHUKU 0€30MacHOCTH TIPH padoTe ¢ J1abopaTOpHBIM
000py/nOBaHKEM;

XapaKTepu30BaTh TMPUHIIMIBI  JEHUCTBUS W3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMUCAHMs (B TOM UHKCIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MMapoBasi TypOruHa, aMIepMETp, BOJIBTMETP,
CUETYMK DIIEKTPUYECKONW DHEPTUU, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBareiIbHbIE  DIIEKTPONPHUOOPHI (mpumepsl), AIEKTPUUECKHUE
PeIOXPaHUTENH, IIEKTPOMArHUT, SJIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCMOJIb3Yysl 3HAHUA O CBOMCTBaxX (M3MUECKUX SIBICHUUA M HEOOXOJUMBbIE
busnueckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPHUTENbHbIE
puOOPHI 110 CXEMaM U CXEMATUYHBIM PUCYHKAM (5KHJIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JABHUTATENb BHYTPEHHETO CTOpaHWs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJIEKTPUUYECKUX IIered ¢
MOCIIe0BATENIbHBIM U MapalIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3iinyas
yCJIOBHBIE 0003HAYEHHS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
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OPUBOJUTH  TpUMEPHl  (HAaXOauTh  HMHPOPMANMIO O  TMpPUMEpax)
MPAKTUYECKOTO HCIOJb30BaHUSI (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HU IS oOecriedeHns: 0€30MacHOCTH TIPpH O0pallleHuy ¢ MpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbsSI U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKpYXKaIoLIel cpee;

OCYILIECTBIIATh TOMUCK HHPOpMaUU (PU3NYECKOTO COJAEpPKAHUS B
HNurepHere, Ha OCHOBE HMEIOIIMXCSA 3HAaHUW M NYTEM CpaBHEHUSA
JIOTIOTHUTENbHBIX KICTOYHUKOB BBIICTSATH HH(DOPMAITNIO, KOTOpas SABJISIETCS
IPOTUBOPEUNBOM UIIH MOKET OBITh HEJIOCTOBEPHOI;

UCIOJIb30BaTh MPHU BBHIMOJIHEHUHN Y4€OHBIX 3aJJaHUN HAy4YHO --TIOMYJISIPHYIO
JIUTEpaTypy PU3NUECKOro CONepIKaHMUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetru MHrepHer, Bianerb mnpuéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMHU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/aBaTh COOCTBEHHBIE MHUCbMEHHBIE M KPATKHWE YCTHBIE COOOIIEHUS,
0000mas wHMOPMAIMI0 W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEp>KaHMsI, B TOM YHCIIE yOJIMYHO IPEACTABIATH PE3YJIbTAaThl TPOCKTHON
VI UCCIIEIOBATEIBCKOMN IEATEIbHOCTH, IIPU STOM I'PAaMOTHO UCIIOJIH30BATh
U3YUYCHHBIA TMOHATUMHBIA ammapat Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHHUE IIPE3EHTALIUEN;

IpU  BBIMOJHEHUU Y4YEOHBIX IPOEKTOB M MCCIEJAOBaHUNA (PU3NUECKUX
MPOLIECCOB pacCHpeAeNsTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMU, CJICJIUTh 3a BBIMOJIHEHUEM IUTaHA JIEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIN BKJIaJl B
JeSITENIbHOCTD TPYIIIBI, BHICTPAaUBATh KOMMYHUKATUBHOE B3aHMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTh pa3peniarb KOHPIUKTHI.

K xonIity oOy4ueHus: B 9 kjacce npeaMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXKaTh CPOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMCHUM:

UCIIOJIb30BAaTh TMOHSATHS: CHCTEMa OTCU€Ta, MaTrepuaibHasg TOYKA,
TPAEKTOPHS, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO JBWKEHUA, AeopMmarius
(ynpyrasi, muiacTuueckas), TpEHHE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHUeE,
HEBECOMOCTb U TEpPEerpy3ku, EHTP TAKECTH, aOCOJTIOTHO TBEPIOE TEJO,
HEHTP TSKECTU TBEPAOrO Tela, paBHOBECHE, MEXaHUUYECKUE KoeOaHusl U
BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIIKAJIA
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JaJTbHO30PKOCTbD,
CHEKTPhI UCITYCKAHUS U TIOTJIONICHUsI, alb(a-, 6eTa- U ramMmma-u3ay4eHus,
U30TOIIbI, SIIEPHAS DHEPTETUKA,

paznuyarh SBJICHUS (PaBHOMEPHOE W HEPABHOMEpPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, PABHOYCKOPEHHOE TMpPSMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJeHUue TeJl, PABHOMEPHOE JIBHXKEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBHE
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TeJ, PEaKTUBHOE JBUKECHHE, KojeOaTeabHOe IBMKEHUE (3aTyXarolue U
BBIHYXJICHHbIE KOJieOaHMs), pe30HAHC, BOJHOBOE JBIKEHUE, OTPAKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacCHpOoCTpaHEHHE, OTPAKEHUE WM MPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jioKeHHue OelIoro cBeTa B
CIEKTp Y CIIOKEHUE CIEKTPAIbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs! PaJIMOAaKTUBHOCTb, BOSHUKHOBEHHUE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUS) 110 OMUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOe SBJICHUE;

pacrmo3HaBaTh MPOSIBIICHUE U3YYCHHBIX  (U3MUECKUX SBICHUH B
OKpyXaroiieM Mupe (B TOM 4Yucie (U3MYECKUE SBICHUS B TPHUPOJE:
IPWIKUBBI U OTJIUBBI, ABMKEHHE TuIaHeT CONTHEYHOM CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMHUYECKHMe BOJIHBI, I[yHaMH, 5XO0, IIBeTa Tel,
ONTUYECKHUE SBJICHUS B TPHUPOAE, OMOJIOTMYECKOE NEHCTBUE BHUAUMOTO,
yabTParONETOBOTO ¥  PEHTIEHOBCKOTO H3JyYE€HUU, ECTECTBEHHBIN
pPaIMOaKTUBHBIM (POH, KOCMHYECKHE JIy4H, PAJMOAKTUBHOE H3IIYYCHHE
OPUPOAHBIX MHHEPAJIOB, JCHCTBHE pAJMOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4YeJOBeKa), MpHU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a/ayy B
y4eOHYI0, BBIACTSATH CYIIECTBEHHBbIE CBOWMCTBA (MPU3HAKU) (DUIUUECKUX
SIBJICHUM;

OMHCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SIBICHUSI, UCTIOIb3YS
dbusznueckre BeIMYMHBI (CPEHSIE M MTHOBEHHas CKOPOCTh Teja IMpHU
HEPaBHOMEPHOM [IBU)KEHUHU, YCKOpPEHHUE, IMepeMelleHue, MyTh, YIrioBas
CKOPOCTh, CHJIa TPEHHS, CWJIa YINPYrOCTH, CHJIa TSKECTH, YCKOpPEHUE
CBOOOAHOTO TAJEeHHs, BEC Tella, HMMIYJIbC Tela, WMIYIbC CHJIbIL,
MeXaHuueckasi padoTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIHsl CKaTou
PYKUHBI, KHHETUYECKask SHEPTHS, TOJIHAS MEXaHUYECKasi SHEPT s, IEPUOJI
U 4YacToTa KoyieOaHW#, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TIOKa3aTellb NPEOMJICHHUs] Cpe/bl), TpU OIMHMCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJb3YEMBIX BEIHYUH,
0003HAaYEHUs] M E€IUHULIBI (PU3UUYECKUX BEIWYUH, HAXOJUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJMUMHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaUKN U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TIPOIECCHI,
UCTOJIb3Yysl 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TITOTEHUS,
OPUHIIMI CYMEPHO3UIMU CUJI, TMPUHLHUI OTHOCUTEeNbHOCTH [ anuies,
3ak0oHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
PEJIOMJICHHS CBETa, 3aKOHBI COXPaHEHUs 3apsJ0BOTO U MacCOBOTO YHCEI

29



P SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKMChIBATh €70 MAaTEMATHYECKOE BHIPAKECHUE;

OOBSICHATh (PU3MYECKHE TPOIECChl M CBOWMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CTIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTHYECKUX
1aroB ¢ OMopoil Ha 2—3 M3YUYECHHBIX CBOMCTBAa (DU3UUYECKUX SIBJICHUI,
(bu3MUECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

peniarh pacu€THbIe 33/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCTIOJIBb3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONNE (PU3UUECKUE BETUYHHBI: HA
OCHOBE aHaJlM3a yCIIOBUS 331a4M 3aIUChIBATh KPATKOE YCIOBUE, BHISBISAThH
HEIOCTAIONINE WIM W30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOUMBbIE ISl pEeUIeHUs, NPOBOAUTh pacy€Thl U  OILICHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAYE€HUS (PU3NYECKON BETUYHUHBIL;
pacrno3HaBaTh MpoOJEeMbI, KOTOpbIE MOXXHO PEIIUTh MpPU TMOMOIIU
dbu3MUecKX METOJIOB, HMCIOJIb3YSl OINMCAHWE WCCIEAOBAHUS, BBIICIATh
IpoBEpsieMOe  TMPEJIOJIOKEHNE, OIEHWBATh MPABHIBHOCTh TOPAJIKA
NPOBEJICHUSI  UCCIEOBAaHUsA, JIeNaTh  BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUI U OTIBITOB;

IPOBOJUTH OMBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SBICHUN WU
dbusznueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHEHMsI DHEPTUH, 3aBHUCUMOCTh Iepuoja KoJieOaHWW MPY>KUHHOTO
MasiTHUKa OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/Ibl MAJIBIX KOJIEOAHUM, IPSIMOJIMHEHHOE PACIPOCTPAaHEHHUE CBETA,
pasnokeHue Oeloro CBeTa B CIEKTpP, U3YYCHHE CBOWCTB M300paXEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHMsI MpeaMeTa B coOuparoiien
JUH3e, HAONIOJCHHE CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB H3JTy4EHUS):
CaMOCTOSITEJIbHO  cOOMpaTh YCTAaHOBKY W3 HU30BITOYHOTO Habopa
000pyI0BaHMsl, ONMCHIBATH XO/JI OMBITA U €r0 Pe3yNIbTaThl, HOPMYIHPOBATH
BBIBO/JIBI;

POBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO MPSIMBIX HU3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE U3MEpsSieMONW BeNWYUHBI ((POKYCHOE pacCTOsHUE
cobuparomiei JUH3bI), OOOCHOBBIBaTH BBIOOpP croco0a M3MEpPEHHS
(M3MEpUTETHLHOTO PUOOPa);

IPOBOJUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIOJIb30BAHUEM TPSMBIX U3MEPEHHM (3aBUCUMOCTD ITYTH OT BPEMEHH MTPH
PaBHOYCKOPEHHOM JBMKEHHWHM 0O€3 HadyaJlbHOM CKOpPOCTH, Tepuoja
KOoJieOaHUH MaTEeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpaXKEHUsl CBEeTa OT yria MaJeHHs W yria MpeioMJICHUS OT yriia
NajieHus): TUIAaHUPOBAaTh HCCIEI0OBaHUE, CaMOCTOSITEILHO CcoOUpaTh
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YCTaHOBKY, (DUKCHUPOBATh pe3yibTaThl TMOJYYEHHOW 3aBUCHMOCTH
(GU3MYECKUX BEIWYMH B BHJAE TaONHI] M TpaduKOB, J€JaTh BBIBOABI 10
pe3yabTaraM HCCIeOBaHMS;

POBOJUTh KOCBEHHBIE W3MEpeHUs (PU3NYEeCKUX BETUYUH (CpemHsis
CKOPOCTb M YCKOPEHUE TeJa MPU paBHOYCKOPEHHOM JIBHIKCHHH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, KECTKOCTh NPYXKUHBI, KOIPPHUIMEHT TpeHus
CKOJIBXCHMsSI, MEXaHW4ecKas paboTa W MOIIHOCTh, YacTOTa U TEPHO]
KOoJieOaHWH MAaTeMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas
cwia cobuparomed JUH3bI, pPaJUOaKTUBHBIM (OH): TUIAHHPOBATH
U3MEpeHusi, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJHSTH
U3MEpEeHUsl, CleAys MPEeAIOKEHHOM HHCTPYKIUU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U aHATU3UPOBATh MO YYEHHBIC PE3YIbTAThl C YIETOM 3aTaHHOU
TIOTPEITHOCTH H3MEPCHHUIA;

coOJIrO1aTh TIpaBWIIa TEXHUKHU OE30ITaCHOCTH TpU paboTe ¢ TabopaTopHBIM
000py0BaHKHEM;

pa3nu4aTh OCHOBHBIE TMPU3HAKA U3YYCHHBIX (PU3MYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIM HCTOYHHK
CBETa, JIy4, TOHKasl JIMH34, TUTaHEeTapHAast MOJIeJIh aTOMa, HYKJIOHHAsI MOJICITh
aTOMHOTO f]Ipa;

XapaKTepHU30BaTh MPHUHIMIBI JEHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX OMNHCaHus (B TOM YHCIE:
CIIHJIOMETP, IaTYMKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKH, TIEPUCKOIN, ¢oToammapar, ONTHIYSCKHE CBETOBO/IBI,
CIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), uCIONB3ys 3HAHUS O
CBOMCcTBaXx (M3MYECKMX SBICHUH ©  HeoOXomuMmble  (U3HUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIh30BaTh CXEMBI U CXEMAaTUYHbIC PHCYHKU M3yYCHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOIOTUYECKHUX MPOIECCOB MIPH
pelIeHur  y4eOHO--TIPAKTUYECKUX  3a7ad, ONTHYCCKUE CXEMBbI JUIs
NoCTpOeHUS N300paKeHUH B TIIOCKOM 3epKajie U coOOMparoIei JINH3E;
NPUBOJWTh  TpPHUMEPHl  (HAaXOAWTh HWHPOpPMAIMIO O  TpUMeEpax)
NPaKTHYECKOTO WCIOIh30BaHUS (DM3MUECKUX 3HAHWW B ITOBCEIHEBHOMN
KU3HU JUIsi oOecriedeHus: 0€30MacHOCTH NP OOpallleHuy ¢ pudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3/I0OPOBBS U COOITFOICHHUS HOPM
AKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIISATh MOUCK HHpOpMammu (PHU3UIECKOrO COACpXKAHUA B
HHTepHeTe, caMOCTOSATENBHO (POPMYIUPYST TTOUCKOBBINA 3aIPOC, HAXOAUTh
IyTH OIpEAeICHHUs TOCTOBEPHOCTH TOJydeHHONW WH(OpMAIMu Ha OCHOBE
UMEIOIINXCSl 3HAHUH ¥ TOTIOTHUTEIHHBIX HCTOUHHUKOB;
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UCIOJIb30BaTh MPHU BBHIMOJIHEHUHN Y4€OHBIX 3aJJaHUN HAyYHO--TIOMYIISIPHYIO
JIUTEpaTypy PU3NUECKOro COIepKaHUs, CIPABOYHBIE MaTepUAIIbl, PECYPCHI
cetu HMHTepHer, Bimagerp NpuéMaMM KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBaHust HHGOOPMAITIHN U3 OJTHON 3HAKOBOM CHUCTEMBI B PYTYIO;
co3iaBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIIMK U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEpIKaHus,
nyOJIMYHO TIPEACTABISITh PE3YIbTAThl MPOSKTHOM WIIM MCCIIe0BATEIhCKON
NESTENbHOCTA, MPH H3TOM TPaMOTHO HCHOJIb30BaTh  M3YYEHHBIN
NOHATUIHBIM amnmapaT M3y4aeMmMoro pasjenia (PU3MKH M COMPOBOXKIAThH
BBICTYIUUICHHE TMpEe3eHTalMe C y4€ToM OCOOCHHOCTEW ayIuTOpUu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonnyecTBo yacos DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3jie/ioB U TeM (uudgposbIe)
Kontpoabhbie | IlpakTHyeckue
n/n NMPorpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAIOLEro Mupa
Bubnuoreka LIOK
1.1 (6d) - 2
H3HKa - Hayka o TpHpodte https://m.edsoo.ru/7f416194
1.2 Dusnueckue BEIUYNHEI 2 1 Bubmorexa IIOK
https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBII METOI IO3HAHUS 2 1 bubmiorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3zges 2. IleppoHavya/ibHbIE CBeJICHUS O CTPOCHHH BelleCTBA
bubnuoreka LIOK
2.1 CtpoeHue BeIecTBa 1
TPOCHHE BEIECTR https://m.edsoo0.ru/7f416194
29 JIBrm>xkeHre 1 B3aUMOACHCTBHE YaCTHI] 2 1 bubmorexa IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bub OK
2.3 ArperaTHbIe COCTOSIHUS BEIIECTBA 2 nbsmmorexa I
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3pen 3. JIBu:keHue u B3aumMo/ieiicTBue TeJl
3.1 MexaHUYeCKOE IBUKEHUE 3 Bubmorexa ITOK

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

bubnuoreka LIOK
3.2 " 4 1
HEPIHA, MAced, TUIOTHOCTE https://m.edso0.ru/7f416194
bubmmorexa [IOK
3.3 .B 14 2
(una. Buytet ch https://m.eds00.ru/7£416194
Hroro no pasneny 21
Pa3zpgen 4. /laBienne TBEpPABIX TeJl, }KMAKOCTEN U ra3oB
41 Hasnenue. [lepenava naBneHus TBEPAbIMU 3 bubmuorexa I[IOK
' TeJIaMU, JKUJKOCTSIMHI U Ta3aMHu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 5
JaBIIeHHE HKHAKOCTH https://m.eds00.ru/7f416194
bubmmorexa LIOK
4.3 A 6
TMOChEpHOE 1aBICHHE https://m.eds00.ru/7f416194
44 JelicTBUE )KUJIKOCTH U ra3a Ha MOTPY:KEHHOE 7 3 bubmmoreka I[TOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGoTra 1 MOIIHOCTB. DHEPrus
5.1 PaboTa 1 MOIIHOCTh 3 1 bubmorexa IOK
https://m.eds00.ru/7f416194
5.2 [TpocThie MEXaHU3MBI 5 1 bubmorexa TIOK
https://m.edsoo.ru/7f416194
bubnuoreka LIOK
5.3 M 4 1
CXAHITICCKa SHCPTHA https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194

8 KVIACC

KomuecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHHe pa3aejioB H TEM nudpoBLIE
Ne i/m P Kontpoabubie | TlpakTuueckue (mupp )
NMpPorpamMmel Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TenyioBhIe IBJICHUS
bubmunorexa LIOK
1.1 C % 7
TPOCHHE H CBOHCTBA BEMECTBa https://m.edsoo.ru/7f4181ce
1.2 TenoBbie TPOLIECCHI 21 1 5 En6mrorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3zges 2. DiiekTpryecKkre U MATHUTHbIE SIBJICHUSI
21 DIIeKTpUUECKHUE 3apsbl. 3apsHDKeHHbBIE Tea 5 1 bubnuoreka [IOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 I1 20 1 7
OCTOAHMBIN SACKIPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHebIe SIBICHUS 6 1 1.5 bubmotexa LIOK
https://m.edsoo.ru/7f4181ce
bubmmotexa [JOK
2.4 ) 4 1
JICKTPOMATHITHA MY https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KVIACC

KosmuyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ie/ioB U TeM undpoBbIe
Ne i/m P Kontpoabubie | TlpakTuueckue (mupp )
NMpPorpamMmel Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypcehl
Pa3zgen 1. Mexannveckue siBJIeHUS
11 MexaHHUYeCcKOe JIBUYKEHHE U CITIOCOOBI €T0 10 1 bubmumorexa [JOK
' ONMCaHU https://m.edso0.ru/7f41a4a6
bub6munorexa LIOK
1.2 B3aumoneiictBue Te 20 1 3
HIMOACHETBHE TEI https://m.edsoo.ru/7f41a4a6
bu6morekxa [IOK
1.3 3 10 3
AOHET COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3zgen 2. Mexannvyeckue Koj1e0aHUs U BOJHbBI
2.1 MexaHn4yeckue KojaeOaHust 7 3 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3pnen 3. DiileKTpOMarauTHOE MOJIe M 3JICKTPOMATHUTHBIEC BOJTHBI
31 DNEeKTpOMarHuTHOE 0JIE U 6 1 9 bubmmnorexa [IOK
' 3JI€KTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznen 4.

CeeToOBbI€E ABJICHUSA
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4.1 3aKOHBI pacIpOCTPAHEHHS CBETA 6 2 bubmorexa [IOK
' pacnipocip https://m.edso0.ru/7f41a4a6
4.2 JIuH3BI U oNTUYECKUE TPHOOPHI 6 3 Bubnmorexa [OK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenne 6e0ro cBETa B CIIEKTP 3 2 bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea 5. KBanToBbIe iBJIeHUSA
bu6morexa LIOK
51 4 4 1
CIIyCKaHHUE | MOTJIONICHHE CBETa aTOMOM httos-//m.edsoo. ru/7f41a4a6
bubmumorexa [JOK
52 CTpoetiHe aTOMHOTO s/pa 0 1 https://m.edso00.ru/7f41a4a6
bubmoreka [IOK
. A 7 1
>3 FICPHHIC peaktiid https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nen 6. IloBTopuTte/ibHO-0000111a101 M MOTY I
6.1 [ToBTOpeHue u 0600IICHUE COACPIKAHUS 9 9 bu6morexa LIOK
' Kypca dusuku 3a 7-9 kinacce https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27

37



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

YUYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUIS1 YYUEHUKA

» ®usuka, 7 knace/ [epeimkun .M., BanoB A.U., AkiironepHoe o0111ecTBo
«M3parenscTBO «lIpocBemienne»

» ®usuka, 8 knacc/ [lepoimikun .M., BanoB A.W., AkiinoHepHoe 00111eCTBO
«M3narensctBO «lIpocBemenue»

» ®usuka, 9 knacc/ [lepeimkua U.M., I'yrauk E.M., BanoB A.H., [letpoBa

M.A., AxnnonepHoe o61miectBo «M3narenscTBo «IIpocBemenne»
METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

KoHcriekTsl 110 pu3ukwu.
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
MHTEPHET
https://m.edsoo

bubmuoreka [IOK  https://urok.apkpro.ru/
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