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NOACHHUTEJ/IBHASA 3AITNCKA

[Mporpamma 10 $H3HKeE Ha YPOBHE OCHOBHOrO 0011€r0 00pa3oBaHya COCTABJIEHA HA OCHOBE
mOOKEHHMA W TpeboBaHMBi K pe3yibTaraM OCBOSHMS Ha 0a30BOM YPOBHE OCHOBHOMH
obpasosaTebHOI porpamMmel, npeacTasieHHbX B OI'OC OO0, a Taioke ¢ y4€ToM denepanbHOK
paboueit nporpammer Bocrrasus ¥ KoHuenimu npenofasanus yae6Horo npeaMera « Gusmkay.

ConepxaHue NPOrpaMMsi IO PU3NKE HAIPABIICHO HAa GOPMHUPOBAHKE ECTECTREHHOHAY YHON
IPaMOTHOCTH O0YYAOUIMXCA ¥ OPraHW3alMIo M3ydeHUs (PH3UKH Ha JEATCILHOCTHOH OcHOBE. B
nporpaMme Mo (M3MKE YUMTHIBAIOTCS BO3MOXKHOCTH Y4€OHOro mpenMeTa B peaiu3aluu
1pebosannit ®PI'OC OO0 k nnaHUpyeMbIM JHMYHOCTHBEIM H METANPEAMETHBIM PE3yJIbLTATaM
obydenus, a TaKKe MEKIPEIAMETHbIE CBA3M €CTCCTBEHHOHAYYHBIX Y4eOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOrO 0011ero o0pa3oBaHus.

IIporpamMa 1o (M3KKE yCTaHABIMBACT PacHpeleneHne yueOHOro Marepuasia 1o rogam
obydenus (Mo KjaccaM), TpEAnaracT NPHMEPHYIO TOCIEN0BATENLHOCTh H3YYECHHS TEM,
OCHOBaHHYIO HA JIOTHKE Pa3BHTHS MPEAMETHOTO COAEP)KAHUA U YUETE BO3PACTHBIX 0COOCHHOCTEH
00y9aroIHxcs. ’

Iporpamma o ¢usuke pa3paboTana C UENbI0 OKa3aHHA METOAMIECKOH NOMOIIM YUHTEIO
B CO3aHHH padoveii mporpaMMsl o0 yI4eOHOMY TIpEIMETY.

Qu3HKa SBIIETCS CHACTEMOOOPA3yIOLMM IS €CTECTBEHHOHAYYHBIX YUeOHBIX NIPEIMETOB,
NOCKOJIBKY (PU3HYECKHE 3aKOHBI JIOKAT B OCHOBE MPOLIECCOB M ABIICHWH, M3y4aeMbIX XUMHEH,
ouonorueii, acTpoHoMHel u Qu3HYECKOil reorpaducii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTAHy MHpa, MPEROCTaBiIfeT Haubosiee jACHbIE OOpasubl NPUMEHEHHMsS HAYYHOTO METOAA
NO3HAHMS, TO €CTh CIOC00a MOy YCHHS JOCTOBEPHBIX 3HAHUI O MHUDE.

OnHa 3 riaBHBIX 337134 (pu3HUecKoro o0pa3oBaHUs B CTPYKType o0uiero o6pa3zoBaHUA
coctouT B (POPMHUPOBAHMM €CTECTBCHHOHAYYHOH TIPaMOTHOCTH M MHTEpECa K Hayke y
00yUaroImuxcsl.

Hsyuenne ¢u3uku Ha ©O0a30BOM YypOBHE IPEANIONAracT OBJAJCHHE CIEAYIOIMMH
KOMIICTEHTHOCTAMH, XapaKTEPU3YIOIHMH €CTCCTBEHHOHAY YHYIO IPaMOTHOCTS!

¢ Hay4HO OOBACHSTH ABICHUA,

® OLCHMBAThH H MOHUMATH OCOOEHHOCTH HAYYHOTO HCCJIC/IOBAHMUS,

® HHTCPNPETHPOBaTh MAHHBIE M HCIMOJb30BAaTh HAYYHBIC JOKA3aTCIbCTBA M
MOy YEHHS BBIBOJIOB.

Ilenu wm3ydeHuss (HU3MKH Ha YPOBHE OCHOBHOrO OOIIEro o0pa30BaHUs OIpPEHETICHBI B
Kontenmu npenojgasaHus yuebHoro npeamera « Pru3uka» B 00pa30BaTe/IbHBIX OpraHU3alHiIX
Poccuiickoii Denepaimy, peanu3yIONMX OCHOBHBIE 001e00pa30BaTENbHBIE MPOTPAMMBL,
yTBepxkéHHON pemeHueM Konnerum Munucrepersa mpocsemieHus Poccuiickoit @enepanmu
(mpotokoi ot 3 nekadps 2019 r. Ne ITK48H).

enn u3ydyenus pu3uKu:

e mnpuoOpeTeHHE HMHTEpEca M CTPEMJICHHS OOyYalOmHXCA K HAyYHOMY H3Y4CHMIO

TIPUPOIBI, PA3BUTHE UX HHTEIUIEKTYAIbHBIX H TBOPYECKUX CIIOCOGHOCTEI,
e Dpa3BUTHE NPEACTABICHHA O HAay4YHOM METOAC MO3HAHUA H  (POopMHpOBaHHE
HCCIIENOBATENIHCKOTO OTHOLIEHHS K OKPYIKAIOINM SBJICHHUAM,
¢  ($OpMHPOBAHKE HAYYHOrO MHPOBO33PEHMS KAK PE3YNLTATA U3Y4EHUS OCHOB CTPOCHUA
MaTepud U GPyHAaMEHTANBHBIX 3aKOHOB (U3HKH;
P ¢ dopMupoBaHNE NPEACTABICHUN O POIMM (PH3MKHA JUIA Pa3sBHTHA IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJIOMHIA;




e pa3BUTHE NPEACTABJICHMA O BO3MOXHBIX cepax Oyaymed mnpodecCHoHATBHOM
JEATENbHOCTH, CBA3aHHOM C (PH3HKO#, MOArOTOBKA K JaNbHEHIIEMY O00YYEHHIO B 3TOM
HarpaBJICHUN.

JlocTibkeHUe 3THX UHened mnporpaMmbl Mo ¢U3HKE HA YpPOBHE OCHOBHOrO OOILIEro

obpasoBanus 00ecrie HBACTCS PEIICHHEM CIICTYIOHIUX 3aAY.

e npuodpeTeHue 3HaHHH 0 JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHHYECKHX, TEILIOBLIX,
JNIEKTPHYECKHX, MATHUTHBIX W KBAHTOBBIX ABICHHAX,

e npuoOpeTeHHE YMCHHH OMUCHIBAaTh M OOBACHATH (H3UUECKHE SBICHHUA C
HCTOIb30BAHMUEM HOTYYCHHBIX 3HAHWH;

® OCBOCHHE METOAOB pEIIEHHS MPOCTCHIIMX pacyETHBIX 3aa4 C HCHOJIb30BAaHHEM
du3nYecKuX MoJene, TBOPIECKHUX U TTPAKTUKOOPHEHTHPOBAHHBIX 337134,

® Dpa3BUTHE YyMEHMWiHl Ha0MOAaTh TPHPOAHBIC SBICHHA W BBIIONHATH  OIBITHL
1abopaTopHbic pabOTBI M JKCIEPUMEHTAIbHBIC HCCIIENOBAHHA C HCIOJIb30BAHHEM
HM3MEPHUTENBHBIX TPHOOPOB;

e OCBOGHHE MPHEMOB PaGoTsl ¢ MH(OPMAIMEH (UIMIECKOrO CONCPKAHHA, BKIIOUA
HHGOPMALMIO O COBPEMEHHBIX MNOCTIDKCHMAX (UW3MKW, aHAIM3 M KPUTHYECKOE
OLICHMBAaHHME HHPOPMALIHH;

e 3HAKOMCTBO CO c(epamu MPOGECCHOHANBHOMN NESTENLHOCTH, CBA3AHHBIMU ¢ (QH3HKOIA,
¥ COBPCMEHHBIMH TEXHOJIOTHAMHU, OCHOBAHHBIMH Ha JIOCTIKEHHUAX (PU3HIESCKOM HAYKH.

Ha uzyuenue ¢uzuku (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOrO 00IIEro 00pa3zoBaHUs
orBoautcs 238 yacos: B 7 kiacce — 68 yacos (2 gaca B Henemo), B § kiacce — 68 yacos (2 yaca B
BECIO), B 9 KJjlacce - 102 qaca 3 yaca B HENemo).

[Ipennaraempiii B mporpamMme o ¢pu3smke nepedcHs JabopaTopHbIX paboT U OTBITOB HOCUT
PEKOMEHIATEIBHBIA XapakTep, y4uTeNnb AenacT BHIOOp mpoBencHus abopaTopHbiX paboT H
OIBITOB C Y4ETOM MHIANBHAYATBHBIX 0COOEHHOCTEH 00y YaIOMMXCA, CIIMCKA IKCIEPUMEHTAIIBHBIX
3a/iaHui, IpeIaracMbIX B PAMKAX OCHOBHOTO I'OCYJaPCTBEHHOTO 3K3aMeHa 10 QH3HKeE.



COJEP)XAHME OBYUYEHMA

7 KJIACC

Paznen 1. Dus3nka u e€ poab B NOZHAHUH OKPYKAIOHMIEro MHPA.

®u3pka — Hayka O mpHpoae. SBicHuA npHpoabl. DPuU3NUECKUE SABJICHUSA. MEXAHHUYECKUE,
TEMJIOBBIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Ousndeckue BenuuuHbl. M3mepenue ¢u3mdeckux BenwuuH. Pusmygeckue npubOpEI.
IorpemHocTs n3mMepenui. MexayHapoaHas CUCTEMA €IHHMILL

Kak ¢usuka u apyrue eCTeCTBEHHBIE HAyKH H3YHalOT mpupony. EcTecTBeHHOHAYYHBIH
METOA NO3HAHUA HAOMIOJCHUE, MOCTAHOBKA HAYYHOTO BOIIPOCA, BLIABIDKCHHE THIIOTE3,
JKCHIEPUMEHT IO MpPOBEPKE THIOTE3, OOBsACHEHHe Habmogaemoro sBienus. OnmcaHue
$u3HMYECKHX SBJICHHI C MOMOLIBIO MOAEIICH.

JHemoncmpayuu.

1. MexaHH4eCKHe, TEMJIOBbIE, JIEKTPHYECKHE, MATHUTHBIE, CBETOBBIE SBIICHUS.

2. ®usnyeckue npubOpH W NPOLIEAYPa MPAMBIX H3MEPEHHI aHAIOTOBBIM H HU(PPOBEIM

npudopom.

JIabopamopuwvie pabomut u onsimsi.

OripeneneHne HEHb! ASTCHUS KAl H3MEPUTENLHOro npubopa.
H3mepenne paccTosHuil.
Hsmeperne 06bEMa HKHMAKOCTH M TBEPLOTO TENA.
Onpenenenuie pa3MepoB MaJIbIX TEl.
H3mepenne TtemmepaTyphl NpH HNOMOIIM OJKMAKOCTHOTO TEPMOMETpa M JaT4yHKa
TEMIIEPATYPhl.
6. IlposescHME HMCCNCNOBAHMA [0 IMPOBEPKE THMNOTE3bI: AATBHOCTh MOJETA IHAPHKA,
HYLIEHHOTO FOPU3OHTAIBHO, TEM OoMbilie, YeM OoMbIIe BHICOTA My CKa.

Pa3gen 2. Ilepsonauannible CBeACHHS 0 CTPOCHHH BELIECTBA.

CrpoeHue BemecTBa: aTOMBI M MONEKYIHI, WX pasMmepbl. OfmnbiTel, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBrkeHue yacTvil BeuiecTBa. CBsi3b CKOPOCTH [ABWXKEHHS HacTHIl C TEMIICPATYPOM.
bpoyHoBckoe nBrkeHue, nup@ysus. BiaumopelcTBHE uacTUIl BELIECTBA. NPHUTHKEHHE H
OTTAJIKUBAHUE.

ArperaTtHple COCTOSIHMS BEIIECTBA: CTPOCHHE Tra30B, KUIKOCTEH W  TBEPHBIX
(kpucTayM4ecKuX) Ten. B3auMocBA3b MEXIY CBOMCTBAMH BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX M HMX aTOMHOMOJICKYIAPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbix COCTOSHHM
BOJIBL.

Hemoncmpayuu.

1. Habmoaenue 6pOyHOBCKOTO JBHKCHHSL.

2. Habmonenue nuddysun.

3. HabmoneHue sBICHUI, OOBACHIIOMNXCS NPHTHKCHHUEM HIH OTTAJKHBAHHEM YACTHIL

BEIIECTBA.

Jlabopamopuste pabomet u onsimot.

1. Onenka nuameTpa aTOMa METONOM PANOB (C HCTIONB30BaHUEM (oTOrpadmif).

2. OmnbITel IO HAGTIONEHHIO TETUIOBOIO PACIIHPESHUS ra30B.

3. Oneitel M0 0OHAPYKEHHIO ACHCTBHA CHJI MOJIEKY JIIPHOTO IPHTSHKEHUSL. -

Pa3nen 3. /{Buikenue H B3auMOaeiHCTBHE TeJl.
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MexaHudeckoe JBIKEeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE aBwxkeHHe. CKOpOCTb.
Cpeanss cCKOpoCTh IIPH HEPaBHOMEPHOM JABIKEHHH. PacdéT MyTH ¥ BPEMEHH JIBHXKCHUAL

Arnenne uHEpuMH. 3akoH MHEpuMH. B3auMopelicTBHe Ten KaK NpUYHHA H3MEHCHHSA
CEDPOCTH IBIDKEHHA Ten. Macca xak Mepa uHepTHocTd Tena. IlnorHocts BemectBa. CBs3b
EBOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €JIMHHLIE 00bEMA BELIECTBA.

Cuna xak XapakTepucTHKa B3auMozeicTsusa Ten. Cuna ympyroctd ¥ 3akoH ['yka.
5 MmscpeHre CUITHI C TIOMOLII0 AMHAMOMETPA. SIBJICHHE TATOTCHHS B crjia TsoKkecTH. Cria TSKECTH
=B xpyrux maHerax. Bec tena. HeBecomocts. CrniodkeHne CHn, HanpaBJICHHbIX 110 OXHOM MPAMOIA.
Pasnonciictsyomas cuil. Cuna tpeHus. TpeHue ckonbKEeHUS H TpeHue nokos. Tpenue B npupone
B TEXHHKE.

Hemoncmpayuu.

HabmopaeHne MEXaHUYECKOro IBHKEHHS TEJTA.
HzmepeHue ckOpOCTH NPAMOIUHERHOTO JBIOKCHUS.
Habmonenve ABRCHHAS HHEPLIHH.
HabmoneHue H3MEHEHHS CKOPOCTH IIPH B3aUMOACHCTBHM TEM.
CpagaeHue Mace 1o B3aUMOICHCTBHIO TEJL.
CnoyxeHue cull, HarIpaBJICHHBIX [0 OHON NPAMO¥.
JIa6opamopnue pabomor u onsimol.
1. OmpeneneHue CKOpOCTH PaBHOMEPHOTO ABWXKEHHA (IIapvKa B >KMAKOCTH, MOJEIHA
INEKTPUYECKOTO aBTOMOOUIA M TaK Jiajiee).
2. OnpejencHue cpeqHed CKOPOCTH CKONBXKEHMS Opycka WM Iapuka 10 HAKIOHHOK
IUIOCKOCTH.
3. Onpenenenyie INIOTHOCTH TBEPAOTO TETA.
4. OnbITel, JEMOHCTPUPYIOIIHE 3aBHCUMOCTb PACTDKEHUA (AeopManum) NpyKUHBI OT
NIPHJIOXKEHHON CHIIBI.
5. OnbITel, JEMOHCTPHPYIOLIHE 3aBHCHMOCTD CHJIbI TPEHHS CKOJBKEHHS OT BECa Teja U
XapaKTepa CONPUKaCaIOUIMXCs HOBEPXHOCTEHH.

Paznen 4. /laBienne TBEPALIX Teul, XKHAKOCTE# B ra3os.

Hasnenue. Crioco0bl yMEHbINCHUS M YBEMUCHNS NaBiicHus. JaBieHue rasa. 3aBHCMMOCTh
ARABJICHHUA ra3a oT 00béMa, Temiepatypbl. [lepenada napnenus TBEPABIMHU TEIAMH, KHIKOCTIMH U
razami. 3axoH [lackans. [THeBMaTMd4ecKWe MainMHbBL 3aBUCHMOCTh JABJICHHS >XKHIKOCTH OT
rnyounsl.  'mapocratmueckuii  mapapokc. Coobmarommecss cocymsl.  ['uapaBiavdeckue
MEXaHU3MBI.

Atmocdepa 3emin u atMocdepHoe napnenue. IIpHuMHBI CyIECTBOBaHHS BO3LYLIHOM
obonouxu 3emum. Ompit Toppuuenma. M3smepenne atmocdepHoro aapicHHsA. 3aBUCHMOCTB
atMocepHOro JaBlCHUS OT BBICOTbI Hax ypoBHeM Mopsa. [lpubGopel mis u3MepeHus
aTMoc(EepHOTo aBICHHUS.

JleficTBHE )KUIKOCTH M ra3a Ha NOrpy>XEHHOE B HUX Telo. BeitankuBaroas (apxuMenosa)
cuna. 3akoH Apxumena. [Tnasanne ren. BoznyxormiaBanue.

JHemoncmpayuu.
3aBHCHMOCTH [IaBJICHUA Ia3a OT TEMIEPaTyPhl.

Ilepenaya naBreHUs KUAKOCTHIO H I'a30M.
Coobuiarommyecs cocyIpl.

Munpasnugeckuii pecc.

IIposBneHue neficTBUs aTMOC(EPHOTO JTABJICHHUS.
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6. 3aBHCHMMOCTh BBITAJIKHBAIOWEH CHIBI OT 00BEMAa MOrpykEHHOM dYacTH Tena M
TUIOTHOCTH XKHIKOCTH.

7. PaBEeHCTBO BHITANKHABAIOUICH CHIIBI BECY BHITECHCHHOM JKUAKOCTH.

8. VYcnmoswe IUIaBaHWs TEJN TUIABAHWE WIH MOTPYKEHHE TEll B 3aBUCHMOCTH OT
COOTHOLLICHHUSA IJIOTHOCTEH TeNa H KHAKOCTH.

Jlabopamopubsie pabomsl u onsimsl. '

1. HccnexoBaHue 3aBHCHMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B SKHUAKOCTb
4acTy Tena.

2. OmpeneneHue BHITAJNIKUBAIOMIEH CHIIBI, ACHCTBYIOIIEH HAa TENO, MOrPYKEHHOE B
XHIKOCTb.

3. TIpoBepka HE3aBUCHMMOCTH BHITAJIKMBAIOLIEH CHJIbI, JEHCTBYIOMIEH Ha TENIO B KHIKOCTH,
OT MAacchl Teja.

4. OnpiThl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTb BHITAJIKHBAIOLICH CHIIbI, JEHCTBYIOMICH Ha
TEJIO B XHMIKOCTH, OT 00BEMa NOrpyXEHHON B XKHUAKOCTh YaCTH Tea U OT MJIOTHOCTH
KUIKOCTH. (

5. KoHCTpyHpOBaHHE apeoMeTpa MiIH KOHCTPYMPOBAHHE JOAKH W OIpEACICHUE €&
TPy30N0ALEMHOCTH.

Pazgen 5. PaGora u MoIHOCTDb. JHEPrHs.

Mexannueckas pabota. MoIHOCTb.

[TpocThie MEXaHHU3MBL. pbIdar, 0JI0K, HAKIOHHAs IUIOCKOCTh. [1paBuio paBHOBECHs pbidara.
[TpuMeHeHne MpaBHia paBHOBECHs pbidara k 6noky. «3osmotoe mpaBuioy Mmexanuxku. KI1J
MPOCTHIX MeXaHU3MOB. [IpocThiec MEXxaHH3MBbI B OBITY M TEXHUKE.

Mexannyeckas sueprus. KuHernueckas v noreHuyanbHas saeprus. llpespatenne oqHoro
BHJIa MEXaQHWIECKOW JHECPrHH B NPYroil. 3aKOH COXpaHCHHS JHEPIHH B MEXAHHKE.

Jemoncmpayuu.

1. Tlpumepst IPOCTHIX MEXAHH3MOB.

Jla6opamopHusie pa6omst u onsimst.

1. Ompenenenue pabOThI CHIBI TPEHHS @PH PABHOMEPHOM JBIDKEHHHM TeEjia IO
rOPU3OHTAJIbHON MOBEPXHOCTH.

2. HccnenosaHue yCIOBMM PaBHOBECHS pblyara.

3. Hsmepenne KI1]J] HaxnoHHOH IIOCKOCTH.

4. H3yueHue 3aK0HA COXPAHCHUS MEXAHHYECKOH SHEPIryH.

8 KJIACC

Paznen 6. TerioBbie siBjIeHUSA.

OcHOBHbIE MOI0KEHHUS MOJIEKYISIPHO-KHHETHYECKOH TEOpUH CTPOECHU BemecTBa. Macca u
pasMepsl aroMoB ¥ Moiekyd. OmNpiThl, TOATBEPXKIAIOIINE OCHOBHBIC  TIOJIOXKEHUS
MOJIEKY ISIPHOKMHETHYECKON TEOPHH.

Mopnenu TBEPAOrO, XHUAKOIO U razo00pasHoro cOCToOAHMN BemecTra. Kpucrammieckue u
amop@Hsie Tena. OOBICHEHHE CBOMCTB Ia30B, XKHUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKECHUMH
MOJIEKYISPHO-KHHETHYECKOM TeopuH. CMauMBaHWE H KAalH/UIAPHBIC SBJICHUA. TeIrUIoBOE
pacIIUpEeHHE U CXKATHE.

Temnepatypa. Cpa3p Temmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHJKEHMSA YacCTHIL
BuyTtpennas sneprust. CriocoObl W3MEHEHUS BHY TPEHHEH JHCPTHH: TEIUIONEPeaaya U COBEPILICHUE
paboTtsl. Buapl Temionepenain: TEIIONPOBOAHOCTh, KOHBEKIHA, U3y YCHHUE.



Konu4ectBO TerwuioThl. YenpHas TEIUIOEMKOCTh BELICCTBA. TCMIOOOMEH W TEMIIOBOE
paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. [lnasneHne W OTBEpAECBAHME KPUCTALTHIECCKHUX
BEIECTB. YaenbHas TemoTa ruiasiacHus. IlapoobpasoBanuwe u koHzpexcamus. Hcenaperue.
Kunenue. ViensHas Ttemiora napooOpazoBaHus. 3aBHCHUMOCTh TEMIEPATyphl KHIICHHS OT
aTMoc(epHOTro JaBICHUA.

BnaxxHocts BO3aYyXA.

OHEeprus TOIUMBA. Y AeNbHAs TEIUIOTa CTOPaHHA.

[Mpuauunst padorel tennmoBeix asurarenei KIIJ1 rteroBoro psurartens. Temnossie
IBUFATEIH 1 3alIUTa OKPY>KAIOMIEH CpenbL

3aKOH COXpaHCHHUA U NIPEBPALICHHUA YHEPIHH B TETIOBBIX MPOLIECCAX.

Hdemoncmpayuu.

HabmoneHue OGpOyHOBCKOTO ABHIKSHHUA.
Habmonenne nuddysuu.
Hab6monenne sBICHHH CMaYHBAHHS ¥ KAIIUIAPHBIX ABJICHHIA.
Habmonenue TernnoBoro pacCmpeHns Te.
H3MeneHue naBieHHs ra3a Npyu H3MEHEHUH 00BhEMa U HArPEBAHUM WK OXJIAKICHUM,
ITpaBuia U3MepeHUs TEMIIEPATyPhL.
Bunel Tensionepenaun.
OxnaxIeHue Npy COBEPILIEHHM PadOoThI.
Harpesanue npu coBeplieHHH paboThl BHEIIHAMHU CHITAMHU.
10 CpaBHEHuUE TEIUIOEMKOCTEH pasnnrmmx BEIIECTB.
11. HabmoneHue kUneHHs..
12. Habmonenue noCTOAHCTBA TEMITEPATY PbI TPH TLIABIICHUN.
13. Moaenu TenoBbIX ABHraTeNeH.
JlabopamopHsie pabomul u onvimsl.
OnbiTel 10 06HAPYKEHHUIO NEHCTBHS CHJI MOJIEKYJIIPHOTO NPUTSKESHHUS.
OnbITh O BRIPAIIMBAHHIO KPHCTAIOB HOBAPEHHO! COMM MM caxapa.
OnbITh! 110 HAGTIOXCHUIO TEIUIOBOTO PACIIMPEHHS ra30B, XKUAKOCTEH U TBEPABIX Tl
Onpepnenesue AaBiacHUs BO3AYXa B OaJuTOHE MIIPHIIA.
OneIThl, AEMOHCTPUPYIOLIME 3aBHCAMOCTh NABJICHHSA BO3AyXa OT €ro obbéMa u
HarpeBaHusA WK OXJIOKIACHUSL.
6. IlpoBepka rumoTe3bl JIUHCHHOH 3aBHCUMOCTH JUITMHBI CTOJOHMKA JKHAKOCTH B
TCPMOMETPHUYECKOI TPYOKE OT TEMIIEPATYPBL
7. Habmonenwe M3MEHEHHA BHYTPEHHEH JHEPruM Teja B PE3yJbTaTe TEILIONEpENadd U
paboTs! BHEIIHUX CHIL.
/ 8. Hccnenosanue siBNeHHS TEIUIOOOMEHA IIPH CMEUIMBAHUM XOJIOAHON U TOPSYEH BOMBL.
9. OmpenenesHe KOJMYECTBAa TEILIOTHI, MOJYYEHHOrO BONOM NpH TEIIOOOMEHE C
HarpeTbiM METAJUIMIECKUM IIUTHHIPOM.

10. Onpenenenue yaenbHOH TENIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca HCIapeHHsL.

12. Onpenenenue OTHOCUTEIBHON! BAKHOCTH BO3AYXA.

13. Onpenenenue yAeabHOM TEIOTH! TNABICHNS JIbAA.

Paznen 7. JiekTpHuecKkHe H MAarHUTHBIE ABJICHMS].

Onexrpusaums Tei. JIBa pona 3eKTpUIeCcKuX 3apanoB. B3aumoneiicTeie 3apsHKeHHBIX TEIL
3akoH KynoHa (3aBUCHMOCTB CHJIbI B3aMMOAEHCTBHSA 3aPSKEHHBIX TEN OT BEMYUHBI 3aPALOB H
PACCTOSIHUSA MEXY TCIIaMH).
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Onextpuueckoe noae. Hanpssk€HHOCTD 3nEKTpUYECKOro nons. [IpuHIMI Cyneprno3uiu
3NIEKTPUIECKIX MOJIeii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu 3neKTpUYECKMX 3apsAfoB. OneMEHTapHbI anextpudeckuii 3apaa. CrpoeHue
aToma. [TpOBOHMKM M TUAIEKTPHKH. 3aKOH COXPAHEHHS YNEKTPHUIECKOro 3apsaaa.

ONEKTpUYECKAA TOK. YCIOBHUS CYLIECTBOBAHUA DJIIEKTPHYECKOTO TOKa. Mcrodnmku
HOCTOSIHHOTO TOKa. JIGHCTBHS JNMEKTPHICCKOrO TOKA (TEIUIOBOE, XHMHYECKOE, MArHHTHOE).
ONEeKTPUYECKUM TOK B )KHAKOCTAX M rasax.

Onektpuueckas uernb. Cuna ToKa. Onektpuueckoe HampskeHue. COnpoTHBICHHE
NPOBOMHUKA. YJENbHOE COMNPOTHBICHHE BeuwlecTBa. JakoH Oma JUis ydYacTKa  IIEIH.
INocnenoBatensHOE U MapauIe/IbHOE COSAMHEHHE MPOBOIHHKOB.

Pabota 1 MOIHOCTD 7IEKTPHUECKOr0 TOKa. 3aKkoH Jkoyns—JleHua. DnekTpudeckue Lenu
U oTpeOuTEM INEKTPHUUYECCKOH Heprun B ObiTy. KopoTkoe 3aMbikanue.

[loctosHbie MarHuThL. B3auMoneiicTBHE MNMOCTOSHHBIX MArHHTOB. MarHumrHOE I10JI€.
MarnuTHOe none 3eMi M ero 3HaueHue Ui Xu3Hu Ha 3emiie. Onbit Opcrena. MarauTHoe nose
NEKTPUYECKOrO TOKa. IIpHMEHEHHE JIEKTPOMArHuTOB B TEXHUKE. JIeHCTBHE MAarHUTHOTO I10JIs
Ha T[POBOAHWK C TOKOM. ONCKTPOABMIraTeNb TIOCTOSHHOrO ToKa. Hcmons3oBanme
JNEKTPOABUTATENEH B TEXHUYECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

Omeitel  @apanes. SeneHue dnekTpoMarHuTHOH mHAykuwu. [lpasuno  Jlenua.
Onextporeneparop. CriocoObl MOJyUeHHS INEKTPHYECKOH OJHEPruH. ONEKTPOCTAHIMH Ha
BO300HOBIIAEMBIX UCTOYHUKAX DHEPTUN.

Jemoncmpayuu. '

ONeKTpU3aLs TE.
JlBa poza 3JeKTPHUICCKHX 3aPs/IOB M B3aUMOICHCTBHE 3aPSHKCHHBIX TSI
YCTpOHCTBO M AEHCTBHE 3MEKTPOCKONA.
OneKTPOCTaTHYCCKAS MHIYKIHAL.
3aKOH COXPaHECHHUS IEKTPHICCKHX 3apIIOB.
ITpoBOAHUKH U OAMINEKTPUKH.
MoznenvpoBaHie CHNOBBIX IMHUH MMEKTPUYECKOTO TOJIA.
HcTounuky MocTosSHHOIO TOKA.
JleHcTBUS 3NEKTPUYIECKOT0 TOKA.
. DNEKTPHYECKHUIA TOK B )KUAKOCTH.
. I'asoBsI#i paspsn.
. U3MepeHue Cuitbl TOKa aMIIepMETPOM.
. I3Mepenne 2neKTpHuecKoro HarpsHKeHHS BOJIBTMETPOM.
. PeoctaT 1 Mara3uH COMPOTUBIICHUIA.
. B3anmoaecTBHE IOCTOSHHBIX MAarHUTOB.
. Monenuposanue HEBOIMOKHOCTH PA3ICIICHHS NONIOCOB MarHwTa.
. MonenvpoBanie MarHUTHBIX TIOJIEH IOCTOSHHBIX MarHUTOB.
. OnsIT Opcrena.
. MarauTHO€ noJse Toka. ONeKTpOMAarHUT.
. JleficTBHE MArHUTHOTO 11015 Ha IPOBOJIHUK C TOKOM.
. DNEKTPOABHTaTENH NIOCTOSIHHOTO TOKA.
. UccnenoBanue sBREHUSA JIEKTPOMAarHUTHOH MHIYKLIMM.
23. Onsiter Qapanes.
24. 3aBUCHMOCTD HATIPABJICHWS MHXYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHHKHOBEHMS.
25. DneKTpOreHepaTop NOCTOSHHOTO TOKA.
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Tammnes.

Jlabopamopnsie pabomst u onsimst.

1. OmnbiTel o HAOMIONEHHIO 3NEKTPH3ALNH TENl HHAYKIMEH B ITPH CONPHUKOCHOBEHUH.

2. HccnenosaHue NEHCTBUSA 3IEKTPHYECKOrO MO HA NMPOBOIHUKM Y AHIIEKTPHKH.

3. Co6opka u niposepka paboThl JNEKTPHIECKOI LIENH IOCTOSHHOTO TOKA.

4. Vi3aMepeHue U peryIUpOBaHUE CHIIbI TOKA.

5. HsmepeHue u peryImMpoBaHHE HAPSHKCHUA.

6. HccanenoBaHue 3aBUCHMOCTH CHJThI TOKA, HAYHIETO Y€Pe3 PE3HCTOP, OT COMPOTHBIICHUS
PE3UCTOPa M HATIPSHKCHUSL Ha PE3UCTOPE.

7. OmpITBl, JEMOHCTPHPYIOIIME  3aBUCHMOCTb  JJICKTPUYECKOrO  CONMPOTHBIICHHS
MIPOBOJHMKA OT €r0 JJIMHBL, IUIOMAIH HONEPEHHOr0 CEYCHHA U MaTepraa.

8. TIposepka npaBuiia CJIOKEHHUs HATIPSDKCHUHA IIPH NOCTICOBATENHHOM COSIMHEHUH JIBYX
PE3UCTOPOB.

9. Tlposepka npaBHia AJist CHIIBI TOKA NPH NapajljieIbHOM COECIMHEHNH PE3UCTOPOB.

10. Onpenenenue paboThI INEKTPHIECKOT0 TOKA, HAYILETO YEPeE3 PE3UCTOP.

11. OnpeneneHue MOLHOCTH SNEKTPUUECKOTO TOKA, BBIAETSIEMOI Ha pe3HUCTOpeE.

12. UccnenoBanue 3aBHCUMOCTH CHIILI TOKA, WAYIIETO YEPE3 IAMIIOUKY, OT HAIIPSHKEHUS Ha
HEH.

13. Omnpenenenue KI1J] Harpesatens.

14. UccnenoBaHne MarHMTHOTO B3aMMOICHCTBHIA NOCTOSAHHBIX MArHUTOB.

15. M3yyeHne MarHUTHOrO MO NOCTOSHHBIX MAarHWTOB MPH WX OOBEAMHEHHH H
pa3fcaeHuH.

16. Mccnenopanue AefcTBUS 3NCKTPHUYCCKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIME 3aBHCUMOCTD CHJIbI B3aHMOJICHCTBHSA KATYIIKH C TOKOM M
MAar"uTa OT CHJIbI TOKA H HAIIPaBJICHUA TOKA B KATYLIKE.

18. M3yueHue neiicTBHS MArHUTHOTO MO HA IIPOBOJHUK C TOKOM.

19. KonctpyupoBauue u uzydeHue paboTsl ACKTPOIBUTATEIIA.

20. U3mepenue KI1J anexkrpoaBuraTebHOH YCTaHOBKH.

21. OmbIThl O HCCICAOBAHUIO ABJICHHA 3JCKTPOMArHUTHOM WHAYKIIMH, HCCJICIOBAHHE
WU3MEHCHHWI 3HAYCHUS M HATIPABJICHHUS WHYKIIMOHHOIO TOKA.

9 KJIACC

Pazgen 8. Mexanuueckne siBJieHHS.

Mexannueckoe asmwxkeHue. MarepuanbHas Ttouka. Cucrema orcuéra. OTHOCHTEIBHOCTD
MEXaHUYECKOTO [BHXEHHA. PasHoMepHOe npsamoimHeiiHoe apwkeHue. HepaBHoMmephoe
npaMosuHeiiHoe nBwkeHue. CpenHss W MIHOBEHHAss CKOPOCTh Tela IPH HEPAaBHOMEPHOM
JIBHOKCHHH.

Yckopenue. PaBHoyckopeHHoOe npsMosidHeiiHoe npimkeHne. CroboHoe nagenue. OIbIThl

PasHomepnoe nBrkeHue no oxpyxHocTd. [lepron m yacrora obpamenus. Jluneiinas u
yriaoBas CKOpocTu. LleHTpocTpeMHATENBEHOE YCKOPEHHE.

Iepsoiii 3axon Herorona. Bropoi 3axon Helotona. Tpetuit 3axon Hetorona. IIpunumm
CYNEPHO3HIIAH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CHIIa TPEHHS CKONBKEHHS, CHJIA TPEHHS
TIOKOSI, APYTHE BHUIIBI TPCHHSL.
y Cuna TsOKECTH H 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOPEHHE CBOOOMHOIO IIajICHMS.
Hewxenne mianeT Boxpyr Connna. Ilepsas kocMudeckas ckopocts. HEBECOMOCTh U nieperpy3Ku.



PaBrOBECHE MaTEpHAILHOM TOUKHA. AGCOMOTHO TBEPROE TEno. PaBHOBeCHE TBEPAOIO TENA
C 3aKPEIUIEHHOM OChI0 BpaleHus. MoMeHT cuiibl. LIEHTp TsokecTH.

Wmnynsc teina. Usmenenne ummyisca. ViMmynse cuibl. 3aKOH COXPaHEHHS HMITYJIbCA.
PeakTuBHOE ABIKCHHUE.

Mexanuueckast pabota u MomHOcTh. PaGora cuin mDKecTH, ynpyroctd, TpeHus. Csassb
sHeprud W pabotel. [loTeHIMANbHAS JHEPrHsS TeENa, MOMHATOTO HaJ MOBEPXHOCTBIO 3EMIIM.
[MoTeHnMaIbHast SHEPrUs CKATOM npyxuHbl. KuHeTHdyeckas sHeprus. TeopeMa o KHHETHUECKOH
SHEPIryM. 3aKOH COXPAHEHHS MEXaHUUESCKOH SHEPrUH.

emoncmpayuu.

9.

HabmoneHne MEXaHHYECKOTO ABIDKCHUS TEIAa OTHOCHTEIBHO PasHBIX TEJI OTCYETA.
CpaBHeHUE NyTEH W TPAacKTOPHH ABMKEHHMS OJHOTO M TOTO XK€ T€IAa OTHOCHTE/IBHO
pa3HbIX TeJI OTCYETA.

H3MepeHne CKOPOCTH U yCKOPEHUA IPAMOJIMHEHHOTO JIBH)KCHHUS.

HUccnenosanue pH3HAKOB PaBHOYCKOPEHHOTO ABHIKCHHA.

Habnronenue ABHOKEHHA TENIa 10 OKPYKHOCTH. v
Habmonenue MEXaHHYIECKHMX SBJICHUH, TIPOUCXOMAIIMX B CHCTEME O0TCUéTa « Tenexxan
TIpH €€ PABHOMEPHOM M yCKOPEHHOM JBHXEHHH OTHOCHTENILHO KabuHeTa GU3HKY.
3aBUCHMOCTb YCKOPEHHS T€Jla OT MaccChl Tea U ACHCTBYIOHIECH Ha HET'O CHIIBL
Habmoaenne paBeHcTBa CHII IIPH B3aUMOACHCTBHH TEL.

Hsmenenue Beca Tena npe YCKOPEHHOM JIBHKCHUH.

10. Ilepenaua ummnynbca IpH B3aMMOJECHCTBYH TEN.

11. ITpeobpa3zoBaHysi SHEPTUH IIPH B3aUMOACHCTBHM TEIL

12. CoxpaHenue UMITyJibca IIPU HEYIIPYTOM B3aHMOACHCTBHH.

13. CoxpaHEHHE UMITYJIbCa IPH aOCOMOTHO YNIPYTOM B3aHMOJEHCTBHH.

14. Ha6nroicHHE PEaKTUBHOTO BIDKCHHSL.

15. CoxpaHeHue MEXaHHYECKOH SHEPrUy MPH CBOOOTHOM HaJCHUU.

16. Coxpanenue MEXaHNYECKOH PHEPrUH NIPH JBIDKCHHUH TENA 1104 JCHCTBHEM MPYXKUHBL
JIa6opamopnsie pabomet u onvimol.

1.

oo

KOHCTpYHpOBaHHE TPakTa s PasroHa M JaJbHEHIIETO PaBHOMEPHOTO IBIDKCHHA
[HAPHKA WA TEIEKKH.

Onpenenennie cpeHedl CKOPOCTH CKOJbXKEHMS Opycka WM JBWDKCHHS HIApHKa 10
HAKJIOHHOH IUIOCKOCTH.

OnpeneneHne yCKOPEHMS TeNa IIPM PABHOYCKODEHHOM IBIDKEHMH II0 HAaKJIOHHO#M
TMJIOCKOCTH.

Hccrnenosanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM JIBIKCHUM 0Ge3
Ha4aJIbHON CKOPOCTH.

[IpoBepKka ruIoTE3b: ECIH IPH PABHOYCKOPEHHOM ABIKEHHH 063 Ha4anbHO# CKOPOCTH
Iy TH OTHOCATCS KaK P HEUETHBIX YHUCENL, TO COOTBETCTBYIOMIME IIPOMEXY TKH BPEMEHH
OIHHAKOBBL.

HccnepoBanue 3aBHCHMMOCTH CHJIBI TPEHHSA CKOJIBXEHHS OT CHIbl HOPMAJbHOTO
JABJICHYSL.

Onpenenenne k03P PULHCHTA TPCHHSA CKONBXCHHS.

Onpenenenue KECTKOCTH IIPYIKHHbL

Onpenenennie pabOThl CHIBI TPCHUS NPH PaBHOMEPHOM JBIDKCHHM Tejia TI0
r'OPU30HTAIEHOH TOBEPXHOCTH.



10. Onpeneneaue paboThl CHIBI YNPYrOCTH NPH NOABEME Ipy3a C HCIMONb30BAHAEM
HEMOIBIWKHOrO ¥ MOABMKHOTO OJIOKOB.

11. HM3y4eHue 3aK0Ha COXPAHEHUS JHEPTHH.

Pasnen 9. MexaHu4eckHe Ko0/1e0aHMsI M BOJHbI.

KonebatensHoe jBrkeHne. OCHOBHBIC XapaKTEPUCTHKH KoneOaHwil: mepuoj, 4acToTa,
amumuTyga. MaTtematuyeckuili W NpYXKHHHBIH MasTHHKM. llpeBpaiieHwie 3Heprum npu
KOJIeOaTENbHOM JBHIKCHUH.

3aryxaroume xonebanus. BeHyxaeHHbie konebanus. Pesopanc. MexaHHYeCKHe BOJIHBL.
CpoiicTBa MEXaHU4YECKUX BOMH. [IponosbHbIe U nonepeyHbic BOMHLL J{NKMHA BOJHBI ¥ CKOPOCTh
eé pacripocTpaHeHus1. MexaHH4YeCKUE BOJIHBI B TBEPAOM Telie, CEHCMHYECKHE BOJTHBI.

3Byk. I'poMkocTh 3ByKa 1 BbicoTa TOHA. OTpaskeHue 3ByKa. MH(pa3Byk u yiibTpa3ByK.

emoncmpayuu.

Habmonenue xonebanuii Te1 NoA ACHCTBHEM CHITBI TSDKECTU M CHIIBI YIPYTOCTH.
Ha6monenue xonebanuii rpy3a Ha HUTH ¥ Ha TIPYKHHE.

Habmonenue BhIHYKICHHBIX KOeOaHHUii 1 pe30HaHCa.

PacripocTpaneHre nponoiibHbIX ¥ MONEPEYHbIX BOJIH (Ha MOJIEIIH).

Hab6moneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHL

. AKyCTHYECKUI pe30HaHC.

Jlabopamopusie pabomst u onsimsl.

1. Onpenenenue 4acTOTH M MepHOAA KoeOaHKit MATEMATHYECKOTO MASTHHKA.

2. OrmnpeneneHue 4acTOTH ¥ MEPUOAA KoneOaHUi NPyKMHHOTrO MasTHHKA.

3. HccnemoBaHHe 3aBHCHMOCTH IEPHOAA KoJeOAaHHI MOIBEMICHHOr0 K HHTH rpy3a OT

JUIVHBI HUTH.

4. WccnemoBaHue 3aBUCHMOCTH Nepuofa koicOaHHH MPYXHMHHOTO MAsSTHUKA OT MAacChl

rpysa.

5. TIpoBepka He3aBHCHMOCTH Tiepuojaa xonebanuii rpysa, NOABEINSHHOrO K HWTH, OT

Macchl rpysa.
6. OIrBITBI, AEMOHCTPUPYIOIIKUE 3aBUCUMOCTD [IEPHO/IA KONeOaHUH MPYKUHHOTO MASTHHKA
OT Macchl rpy3a H »XECTKOCTH MPY>KHUHBL

7. H3mepenue yckopeHUs: CBOOOIHOTO IANCHHUA.

Pazaen 10. DiiexTpoMaranTHoE NOJIE€ B YJIEKTPOMATHUTHLIE BOJIHBI.

DJIEKTPOMAarHUTHOE TIOJie. JNEKTPOMAarHUTHhIE BOJIHBL. CBOHCTBA 3JICKTPOMArHMTHBIX
BoJiH. [1Ikana snekTpoMarHuTHBIX BOJIH. Mcnionb3oBaHKE 3MEKTPOMArHUTHBIX BOJIH JUTS COTOBOM
CBSI3H.

- OnexTpomarauTHas npupona ceera. Ckopocts cBeTa. BojHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 3MEKTPOMArHATHBIX BOJH.

2. BonHoBsle cBO¥CTBA CBETA.

Jlabopamopnsie pabomut u onsimol.

1. HsydeHue CBOHCTB INEKTPOMAIHUTHBIX BOJH C NIOMOLIBLIO MOOUIBHOTO TenedoHa.

Pasznen 11. CBeroBbie siB/ICHHS.

JlyueBasg Mozenms cBeta. Mcrounnxm ceera. IIpaMonuHelHOE pacnpocTpaHEHHE CBETa.
3armenns Conxua v Jlynsi. Otpaskenue cBeta. [1nockoe 3epkano. 3akoH oTpaskeHus CBETA.

ITpenomiieHne cBeTa. 3aKOH mpenomienus ceera. [oHoe BHYTPEHHEE OTPAKEHHE CBETA.
Hcnons30BaHle NOTHOrO BHYTPEHHETO OTPAXXCHUS B ONITHYECKUX CBETOBOMAX.

O N




Jlunza. Xox nydedt B mmuze. Onmmueckas cucrema (oroanmaparta, MHKPOCKONA W
Tesieckona. I'na3 kak onrugeckas cucteMa. bau3opykocTs M RanbHO30PKOCTS.

Pasnoxenne 6enoro ceera B ciektp. Onbrtel HeroToHa. CrioXKeHHe CIIEKTPaJIbHBIX 1IBETOB.
Jlucniepcus cseTa.

emoncmpayuu.

TIpAMOTHHEHHOE PACTIPOCTPAHEHHE CBETA.

OtpaxeHue cBETa.

[Nonydenue n300pakeHHi B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

Ontuueckuii CBETOBOZ.

Xon yqeid B coOuparomeii JiMH3e.

Xon my4eii B pacCEeUBAIOLICH JIMH3E.

Honyyenne n300paskeHuni ¢ NOMOUIBIO JIMH3.

[Tpymimn peficteus dotoarnmapara, MUKPOCKOIA ¥ TEIECKONA.

10 Monens rnasza.

11. Pa3noxxenne 6enoro cBeTa B CIIEKTP.

12. Ilony4yenne 6enoro ceera npyu CIOKEHHM CBETA PAa3HBIX IBETOB.
Jla6opamopuysie pabomet u onsimeol.

1. Hccnenopanme 3aBHCUMOCTH yIJia OTpaXKEHHS CBETOBOTO JIy4a OT yTJia IIafCHHS.
2. H3yueHue XapaKTepHUCTHK U300paXKSHHS MPEIMETA B IUIOCKOM 3EpPKAJIC.

3. HccaenoBaHue 3aBUCHMOCTH YIJIa IPEJIOMJICHHS CBETOBOTO JIy4a OT yIjla MaJcHHUS Ha
TPAHHLIE «BO3AYX—CTEKIION.

INomnyuenue uzobparkeHHUit € IIOMOLIBI0 COOHpArOLIEH JIMH3BL

Onpenenenue GOKYCHOT0O PacCTOSIHUS H ONTHYECKOH CHITBI COOMparouIeil IMH3BL,
OnbiTeI IO pa3noxKeHHUIO 6€JI0ro CBETa B CIIEKTP.

OnbITHl [0 BOCHPUATHIO HBETA NPENAMETOB NMPH MX HaOMIONCHHM Hepe3 LBETOBBIE
(GWIBTPEL.

Paznen 12. KBanToBble siBJICHHS.

OmeriTel Pezepbopra u nnanetapHas Mozens atoma. Mozens atoma bopa. Mcnyckanue u
nornomeHue ceta aromom. Keantel. Jiunelivareie cniexTpsl.

PanuoaktuBHOCTE. Asbda, Oera- M ramma-usnydeHus. CTpPOSHHE AaTOMHOTO SpA.
Hyknonnas wmonems aromuoro sgpa. Hsorormsi. PanmoaxkTuBHeie npespainenms. Ilepuon
TIOJTy paciajja aTOMHBIX SIep.

SinepHbic peaxitiy. 3aKOHBI COXPaHEHMS 3aps0BOr0 M MacCOBOTO YHCEN. DHEPrHs CBA3H
aToMHbIX szep. CBA3b Maccel M SHeprun. Peakiu cuHTe3a U neneHus saep. Mctounuku suepruu
ConHua u 3B€31.

SnepHas snepreTuka. JIeHCTBYA palHOAaKTABHBIX H3TyYEHHH HA SKUBBIC OPraHW3MBI.

emoncmpayuu.

CHexTpsl U3Ty4YCHH U NOTHOIICHUA.

CriekTpb! pa3aM4YHBIX Ta30B.

Crnextp Boaopoaa.

HaGnionenne Tpexos B kamepe BuuibcoHa.

Pabota cuéTurKka HOHH3UPYIOIIMX H3ITYUCHHUH.

PerucTpanms H3jydeHns IPUPOIHLIX MHHEPAJIOB M TIPOAYKTOB.

JIaﬂopamopuue pabometl u onsimsl. )
1. Habmonenue cinomHBIX U TMHEHYATHIX CIEKTPOB M3y YCHHAL.
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2. HccnemoBanue TPEKOB. W3MEPCHHE JHEPrUM HacTHLBI MO TOPMO3HOMY MyTH (1O

dortorpadusim).

3. H3mepenue paauoakTHBHOTO QOHA.

IHoBTOpHTE/ILHO-0000MAOMMHA MOAYTb.

ITosTOpUTEIEHO-0000ArOLIMI MOAYJIb IPENHA3HAYCH JUlA CHCTEMATH3AIMU 1 00001
HPEAMETHOTO COIEPXKAHMS U OTbITA ASATENEHOCTH, TPUOOPETEHHOTO PY H3YYEHHHU BCErO Kypca
(M3MKH, a TAaKKe IS MOATOTOBKH K OCHOBHOMY T'OCYHAPCTBEHHOMY 3K3aMeHy no Qusuke A
00y4aroIMXCs, BRIOPABIINX 3TOT Y4eOHBIN MPEAMET.

Ipy u3y4eHNN JaHHOTO MOAYJIS PEANTM3YIOTCA H CHCTEMATHU3UPYIOTCS BUMIBI NEATEbHOCTH,
Ha OCHOBE KOTOpbIX olecrieumMBaeTcs HOCTIKEHUE TIPEAMETHBIX M METaNpPEeIMETHBIX
IUIAHAPYEMBIX pe3ynbTaToB 00yueHus, (POPMUpPYETCS €CTECTBCHHOHAy4YHas TI'PaMOTHOCTB!
OCBOCHHUE HAYYHBIX METOJIOB UCCIICAOBAHHS ABICHUH NPHPO/BI ¥ TEXHUKH, OBJIAJCHHE YMEHUSAME
00BACHATH PU3HUECKHE ABICHUSA, TPUMEHAS TI0JIyYEHHBIC 3HaHMS, PEIlaTh 3a7au, B TOM YUCIE
KadECTBEHHBIE M IKCIICPUMEHTAJILHBIE.

[NpuHIMIIAIBHO ACATEILHOCTHBIA XapakTep AaHHOTO paszelnia peanusyercs 3a CuéT Toro,
410 00y4aroIMecs BHITIONHAIOT 3aJJaHNs, B KOTOPbIX MM NPEAJIaracTcs:

Ha OCHOBE TIONyUEHHBIX 3HAHWI Paclo3HABaTh ¥ HAYYHO OOBACHATH PU3HUCCKHE ABICHUS
B OKPY>Karolllei pupoie ¥ NOBCEAHEBHON XXU3HH,

HCMOJIb30BaTh HAyYHBIE METOIbI UCCIENOBAHUA (QU3HNUECKUX SBICHUH, B TOM YHCIE IS
TIPOBEPKH I'MIIOTE3 ¥ MONYYCHUA TEOPSTHYECKHX BBIBOZIOB,

OOBACHATh HaydYHbIE OCHOBBI HaWOONEE BaKHBIX MOCTWKCHHI COBPEMCHHBIX TEXHOJIOTHIA,
HAMpUMEp, NPAKTHYECKOTO HCTIONb30BAHHS Pa3MHYHBIX MCTOYHUKOB JHEPIHH HAa OCHOBE 3aKOHA
NpeBpalICHHS H COXPAHEHHS BCEX H3BECTHBIX BUIOB YHEPIHH.



NJAHHAPYEMBIE PE3VJIBTATHI OCBOEHHUS NPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OGPA3ZOBAHNSA

H3yuenne ¢u3muk¥d HAa YpOBHE OCHOBHOTO oO0miero oOpa3oBaHMs HaNpaBlIEHO Ha

HOCTIDKECHHE JTHYHOCTHBIX, METATIPEAMETHBIX ¥ TIPEAMETHBIX 00pa30BaTebHBIX PE3YNbTATOB.

B pesynsrare u3yuenus (U3MKA Ha YPOBHE OCHOBHOIO oO0wiero oOpasoBaHus y
oOyuaromerocs 6yyT copMHPOBAHBI CACAYOHE JIMYHOCTHEIC PE3YAbTATHI B 4aCTH:

e 1) naTpHOTUYECKOI0 BOCIIMTAHMSA:

e - MPOSBJICHHE MHTEPECA K HCTOPHH M COBPEMEHHOMY COCTOSIHMIO POCCHiCKON (hu3muecKoi
HAYKH,

1 ® - LIEHHOCTHOE OTHOIICHHE K NOCTIKCHHAM POCCHIACKHX YUEHBIX-(PH3HKOB;
1 e 2) rpa’kAaHCKOro 1 AyXOBHO-HPABCTBCHHOI'0 BOCIIHTAHMS:
® - FOTOBHOCTh K QKTHBHOMY YYaCTHIO B 00CY>KICHHH OOIIECTBEHHO 3HAYMMBIX M ITHHCCKUX
npo6ieM, CBSI3aHHBIX C PAKTHIECKUM IIPUMEHEHHEM JOCTIKEHHH PH3HKY,
® - 0CO3HAaHME BAKHOCTH MOPAIBLHO-3ITHYECKUX NPHUHIMIIOB B AEATEILHOCTH Y4EHOr O,
e 3)3CTeTH4ECKOT0 BOCIIHTAHMS:
® - BOCHPHATHE 3CTETHYECKHUX KayecTB (u3nueckoil Hayku: €€ rapMOHMYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH,
¢ 4) HEHHOCTH HAYYHOTI'0 NIO3HAHHS:
e - OCO3HaHWE IEHHOCTH (PU3HUECKOW HAYKM KaK MOIIHOrO HHCTPYMEHTA NO3HAaHUA MUDA,
OCHOBBI Pa3BUTHUA TEXHOIOTHI, BAJKHEHIICH COCTABIAIOMIECH KYIBTYDbI;
e - pa3BUTHE HAyUYHOH MOO03HATENBHOCTH, MHTEPECA K HCCIIEN0BATENLCKOM NEATEILHOCTH,
e 5) popMHPOBAHHUSA KYJILTYPbI 3A0POBbS H IMOUHOHAILHOI0 OJ1ATONOJY UM
® - 0CO3HAHME HIEHHOCTH 0€30MacHOro 00pa3a )U3HU B COBPEMEHHOM TEXHOIOTHIECKOM MHPE,

g BKHOCTH MPaBUII 6€30MACHOr0 MOBEACHHA Ha TPAHCIIOPTE, HA AOPOrax, C ANCKTPHYECKUM U

l TEIUIOBBIM 0DOPYOBaHHEM B JOMAIIHUX YCIOBHSX;

¢ - chOpPMHUPOBAHHOCTH HaBbiKa pediekchu, MpU3HaHKE CBOETO IIPaBa Ha OLUIMOKY M TAKOrO Xe
IpaBa y pyroro 4ejaoBcKa,

¢ 6) TPYAOBOIO BOCIIHTAHHS:

e - QaKTHBHOE y4YaCTHC B PEIICHWM MpPaKTHMYECKAX 3a71a4 (B paMKax CEMbH, 00pa3oBaTeILHON
OpraHM3aLiH, TOPOAA, Kpas) TEXHOJNIOrHYECKOH H COMAIbHON HANIPAaBICHHOCTH, TPEOYIOMMX
B TOM 4HCJIe ¥ QUINUECKUX 3HAHUIA;

® - MHTEPEC K MPaKTHIECKOMY M3YUEHMIO podeccHii, CBA3AHHBIX C PH3UKOH;

e 7)3K0JIOTHYECKOro BOCTIHTAHHS:

e - OpucHTalMA Ha TMPAMEHEHHE (U3NWYECKUX 3HaHWH U1 pelieHHs 3a7ad B obJjactu
OKPY>KaroLeH cpelibl, IMNIAHAPOBAHUS ITOCTYNKOB ¥ OLICHKH HX BO3MOXKHBIX ITOCJIEACTBHIT 1S
OKDPYXaroleH Cpenibl;

e - OCO3HaHHE rI00ANTBLHOr0 XapaKTepa KOJIOrMIECKHX IIPOOIEM U NyTeH UX penieHus,

e 8)ajanTauuM K H3MEHAIOMHMCH YCJIOBHSIM COIMAJILHOH M PHPOAHOI cpeabl:

e - mnoTpeOHOCTE BO B3aUMOJCHCTBMM IPH BBINOJHCHHHM HMCCICAOBAHHA W MPOEKTOB
(hM3HYECKOil HATNPaBJICHHOCTH, OTKPHITOCTH ONBITY U 3HAHHAM NPYTHX,

® - [OBBIICHUE YPOBHA CBOCH KOMIIETCHTHOCTH Y€PE3 NPAKTHYECKYIO EATENBHOCTD;

e - morpebHOCT B (OPMHPOBAaHHM HOBBIX 3HaHWI, B TOM uucle (OpMYIMPOBaTh WIEH,
TIOHSTHS, THIIOTE3B! O PH3UUECKHX O0BEKTAX U ABICHHAX, -

e - ocosHaHHe AePHIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETCHTHOCTEH B o0nacTu dusuxu;




® - [UIAHKPOBAHKE CBOETO Pa3BUTHS B NPHOOPETEHUH HOBBIX (PH3HUECKUX 3HAHMIA,

® - CTpeMJIEHME aHAJIM3UPOBATh M BBISBIIATH B3aHMOCBS3H NPUPOLILI, 00INECTBAa M IKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3UYECKUX 3HAHUIA;

e - ONEHKA CBOMX JOCHCTBHI C Y4€TOM BIMSHUA Ha OKPYXKAIOIYI0 CPEAy, BO3MOXKHBIX
r00aIbHBIX TOCHCACTBHM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesyabTare OCBOGHHSA MpOrpaMMbl M0 (H3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi y oOydawinerocs OyayT cGOpMHpOBaHbI MeTampeAMETHbIC pe3yJbTaThl,
BKJIIOYAIOIHE ITO3HABATENbHBIC YHHMBEpCAJbHbIC ydeOHbie [CHCTBHA, KOMMYHHKATHBHBIC

YHHBEPCAJIbHBIC YIeOHbIC ACHCTBHS, PETYJIATHBHBIC YHUBEPCANbHBIE YICOHbIC ACHCTBUSA.

IMo3HaBaTeIbHBbIC YHHBEPCAJILHbIE YieOHbIe AeHCTBHSA

BasoBble JJOrHYecKHe AeiicTBH:

BBIABJIATH M XapaKTCPH30BaTh CYNICCTBEHHbIE NIPH3HAKH O0BEKTOB (ABJICHUI);
yCTaHABJIMBATh CYINECTBCHHbIH NPH3HAK KIacCHPUKALUK, OCHOBaHUA IS 0000meHUs
U CPaBHEHHS,

BBIABJISATh 3aKOHOMEPHOCTH M MPOTHBOPEUNS B PACCMATPHBAEMBIX (PAKTaX, NAHHBIX U
HaOJTIONEHHUAX, OTHOCAIMXCSH K (PUBHUECCKHM SABIICHUAM;

BBIABJIATh TPUYHHHO~CIC/CTBEHHBIC CBS3U IPH H3YUYCHHH (U3MUECKHX SIBICHMH W
NPOLIECCOB, JENaTh BBIBOABI C HCHOJL30BAHHMEM [CAYKTHUBHBIX H HHIYKTHBHBIX
YMO3AKITFOUYCHHH, BBIABUTATh THIIOTE3bI O B3aHMOCBA3AX QU3UUECKAX BEITUYHH,
CaMOCTOATENBHO BEIOMPaTh criocod petieHns yuebHoil gpusuueckoit 3a1auu (cpaBHEHHE
HECKOJIbKMX BApUAHTOB pEINCHHA, BbIOOp Hambonee NOIXONAIIErO € YYETOM
CaMOCTOSTENBHO BHIJICNICHHBIX KPUTEPHEB ).

ba3zosble ucelienoBaTeJibCKHe ASHCTBHS:

UCHOJIB30BaTh BOMPOCHI KAK HCCIEIOBATEALCKHUI HHCTPYMECHT II03HAHU,

HPOBOIHUTH [0 CAMOCTOATENIBHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHbIA (r3nuecKuit
IKCICPUMEHT, HEOOJIBIIOE HCCIEAOBAHNE (PU3HIECKOTO SBIICHUS,

OLICHHBATh HA MPHMEHUMOCTH M JOCTOBEPHOCTh HHQOPMALMIO, MOJYYEHHYIO B XOJE
HCCIIEIOBAHUS MITH IKCIIEPHMEHTA,

CaMOCTOATENEHO  (QOpMYJMpoBaTh 0000IIEHHS ¥ BBIBOABI 1O  pe3yjbTaTam
IPOBEAEHHOTO HAOIIOCHHUS, ONBITA, HCCIICIOBAHHU,

TIPOrHO3MPOBATH BO3MOXKHOE JajibHelIee pa3BUTHE QH3MIECKHX MPOLIECCOB, & TAIOKE
BBIIBHIaTh NPEATIONOKEHNS 00 NX Pa3sBUTHH B HOBBIX YCIIOBHSAX M KOHTEKCTAX.

Pabora ¢ undpopmanueii:

NPUMEHSATh Pa3IM4YHbIC METOJbI, HHCTPYMEHThl M 3allpOChl MPH MOMCKE M 0TOOpE
WHPOPMAIMH WM AaHHBIX ¢ Y4ETOM NPEICKEHHOH yaeOHO#H Qu3ndeckoii 3agaum;
aHAJTM3MPOBATH, CHCTEMATH3MPOBaTh H MHTEPNPETHPOBATh WHPOPMALIMIO Pa3JIMIHbBIX
BHAOB H ()OPM NPEACTABICHHS;

CaMOCTOATENbHO BHIOMpaTh ONTUMANbHYH (opMy TipencrapicHus HHpOpMauUuH
WUTIOCTPUPOBATh pelIaeMbie 3aJ]aui HECJIOKHBIMH CXEMaMH, OWarpaMMaMu, HHOM
rpaduKoi ¥ HX KOMOHHALUAMM.



KoMMyHHKATHBHbIC YHHBEPCAAbHbIE y4eOHbIe AeiicTBAN:

B xone oOcyxmeHusi yueOHOrO Marepmana, pe3ysibTaToB NabopaTOpHbIX paboT H
IPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAEMOM TEMbI M BBICKA3bIBaTh MIICH,
HalEJIEHHBIE HA PEHICHHE 32294 U NMOAIEpKaHue 01aroXenaTeIbHOCTH 00ImeHns;
COIIOCTAaBJIATH CBOHM CYXIEGHHS C CYXOCHHAMHM JADYrMX YYacCTHHKOB JIMaiora,
0o0HApPYXUBATH PA3IMIKE U CXOICTBO MO3HLIHIA,

BBIPAXAaTh CBOIO TOUKY 3PCHHA B YCTHBIX H THCHMEHHBIX TEKCTaX;

nyOJIMYHO  MPEACTABJIATH  PE3YNbTaThl  BBIMOJHCHHOIO  (HM3MYECKOTO  OIIbITA
(3KCTIEpUMEHTA, UCCIICAOBaHMS, IPOCKTA),

MOHUMATH H HCTIONB30BATh NPEHMYIIIECTBA KOMARHIHON ¥ HHAUBHUIYaJIbHOH paboThl IpH
peIICHAN KOHKPETHO! (pusnueckoit mpobnemsr,

MPUHUMATh LIE€H COBMECTHOM OEATEABHOCTH, OpPraHM3OBBIBATH ACHCTBHS 1O €€
HOCTHXXEHHIO: PacTIpEeNENiTh PONH, 00CYKAaTh MPOLECCH M PE3YJIbTATHI COBMECTHOMN
paboTsI, 0600111aTh MHCHHS HECKOJBKHX JIIOACH;

BBIMTOJTHATH CBOIO 4YacTh PadOThI, JOCTHras Ka4deCTBEHHOrO peE3yJibTaTa IO CBOEMY
HAIPaBJICHHIO ¥ KOOPAMHHPY S CBOU NCHCTBHA C IPYTMMH WICHAMM KOMAaHIIbI,
OLICHHBATH KAYECTBO CBOET0 BKJIA/a B OOLIMiA IIPOYKT MO KPUTEPHAM, CAMOCTOATEIBHO
cHOPMYTHPOBAHHBIM YYaCTHMKAMH B3aUMOJICHCTBHA.

Pery/iaTHBHBIE YHHBEPCAJIbHBIE yueOHbIE AeiCTBHS

Camooprann3auns:

BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX W Y4€OHBIX CUTyalMsax, TpeOYyOmuUX i PEIICHNS
usndecknx 3HaHUN;

OpPMEHTHPOBAThCA B DPA3IWUHBIX MOAXOAAX NPHUHATHS pPEHICHMH (MHAMBHAYAJBLHOE,
TIPUHATHE PELLICHUS B TPYIINiE, MPHHATUE PELIEHUI IPYyTINon),

CaMOCTOSTENFHO COCTABJIATh AJITOPUTM pelleHns (U3Mdeckoll 3afadyM WM IUiaHa

'MCCJICAOBAHMA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATH NpEUIaracMbie BAPUAHTHI PEIICHUIA;
J€eJaTh BHIOOP B OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTp()JIB, IMOIHOHAJALHbIA MHTELJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAIlMK M TIPEIJIaraTh 1UIaH €€ H3MEHEHNUS,

OO BSCHATH IIPHYMHBI JOCTIKEHHS (HEOCTIDKEHHUS ) PE3YIbTATOB ACATEIbHOCTH, IaBATh
OLICHKY TIPHOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBEI B IEATETHHOCTD (B TOM YHCJIE B XOM BHINOJHEHHS (PU3NUIECKOTO
HCCICHOBAHUS WM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHHBIIMXCSH
CUTYalMH, YCTAHOBIEHHBIX OMIMO0K, BOSHUKILUX TPYIHOCTEI,

OLICHMBATH COOTBETCTBUE PE3YJIbTATA LEH U YCIOBHIM,

CTaBUTh Ce0st HA MECTO JPYrOro YEIOBEKa B XOAE CHOPa WM AHCKYCCHH Ha HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHHS ¥ JIOTHKY JPyTroro;

NPU3HABATh CBOE MPaBO HAa OWMOKY NpH pELICHHM (U3HYECKHX 33[a4 WIH B
YTBEP)KACHUAX Ha HAYYHBIC TEMBI M TAKOE XKE TIPaBO APYTroro.

NPEAMETHBIE PE3YJIBTATAI



K xonuy ofyuenus B 7 kjacce NPeOMETHBIE PE3yNbTaThi HA 0a30BOM YPOBHE HOJDKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00yYAIOIIMXCH YMEHHUIH:

HCTIONB30BaTh TOHATHS. (M3MYECKHE H XHMHYECKHE #BICHUsA, HabironcHuE,
3KCTICPMMEHT, MOJAENb, TUIIOTE3a, CAMHMIBI (PU3NUECKUX BEJIMYWH, aTOM, MOJCKYIa,
arperaTHble COCTOSHHA BEINECTBA (TBEPHOE, MKHIKOE, ra3000pa3sHOE), MEXAHHYECKOE
ABIDKCHHE  (PaBHOMEDHOC, HEPaBHOMEDHOE, MPAMOJNMHEHHOE),  TpPacKTOpHs,
paBHOzeilicTByIOINas cuna, nAedopmamms (ynpyras, IUIACTHYECKas), HEBECOMOCTD,
COODINAIOIIHECH COCY L,

pasnuyath sBiicHus (qudQy3us, TeIUI0BOE ABIKEHHUE YaCTHIl BEHIECTBA, PABHOMEPHOE
IBIDKEHUE, HEPaBHOMEPHOE JIBIDKCHHE, WHEPLHS, B3aHUMOJICHCTBHE Tell, PAaBHOBECHE
TBEPABIX TEA € 3aKPEIUIEHHON OCBHI0 BPALICHKA, NICPEaya JABIICHUS TBEPIBIMHU TEIAMM,
KMIKOCTSMM M Ta3aMM, aTMOC(EpHOC [aBiCHHE, IUIABAaHHE TEJ, MPCBPaLICHHS
MEXaHUYECKOM IHEPruM) 110 ONMCAHHIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
IEMOHCTPUPYIOIIHX JaHHOE (PH3HUECKOE ABJICHUE,

pacro3HaBaTh [IPOABICHUC H3YICHHBIX (PU3HICCKUX ABJICHUI B OKPYXAIOIIEM MHpE, B
TOM 4quclie puU3HUUecKHe SBICHHS B MPUPOAC. IPUMEPHI NBIKEHHA C PasIHYHBIMH
CKOPOCTSIMHM B >KMBOW H HEKHMBOH MPHPORC, ACHCTBME CHJBI TPEHUS B TIPHUPOLE H
TEXHHUKE, BIMAHUEC aTMOC(EPHOro NaBNCHHS HA JKUBOH OpraHW3M, IUIABaHHE phIO,
phIYard B Tej€ YENOBEKa, IPH 3TOM IEPEBOAMTH MPAKTHUECKYIO 3aauy B YUeOHYIO,
BBIICTIATH CYIIECTBEHHBIC CBOHCTBA (IIPU3HAKH) PU3NYECKUX SBIJICHHI;

OIMCHIBATh U3YUCHHbIE CBOMCTBA TeN M PU3HIECKUE ABJICHHA, UCTIONB3Y (puU3HucCKHe
BEIMIMHBI (Macca, 00BEM, TUIOTHOCTh BEWIECTBA, BPEMS, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TEJla, CHJIa TPEHMS, NaBJieHHUE (TBEPIOTO
TENa, KUIKOCTH, Ia3a), BHITAJIKHBAIOIIAA CHIIA, MEXaHWdeckad padoTa, MOILIHOCTE,
IUTEY0 CWJIbl, MOMEHT CWIbl, KOI(UIMECHT TOJNE3HOro HAEHCTBHA MEXAHM3MOB,
KUHETHYECKass W NMOTCHUUaNIbHAs JHEprHs), NMpPH ONHMCAHWM TPaBWIBHO TPAaKTOBATH
$u3rgecKuii CMBICH UCTIONB3YEMBIX BENTUUHNH, UX 0003HAUCHUS ¥ SHUHUIB! PU3NISCKUX
BEJIMYMH, HAXOOUTh (OPMYJibI, CBA3HIBAIOINME NAHHYI0 (PU3UYECKYH0 BEJIMYMHY C
IOPYTHMH BEJUYHHAMM, CTPOUTh rpaduiu HM3yYEHHBIX 3aBUCHMOCTEH (M3MYECKHX
BEJTUYNH;

XapaKTepH30BaTh CBOFMCTBA Te, PU3NUECKIE SBICHUS M IPOLIECCHI, HCTIONB3Y S IPaBHIA
CIIO>KEHUA CUJI (BAOJNIb OMHOM nMpaMoi), 3akoH I'yka, 3axoH ITackains, 3akoH Apxumena,
TPaBWIO paBHOBECHs phidara (0JioKa), «30710TOE€ TIPABMJIO» MEXAHWKH, 3aKOH
COXpAaHEHHUsA MEXaHWMYECKOH JHEPrHH, MPU ITOM NaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA ¥ 3aITUCHIBATH €TI0 MATEMATHIECKOE BHIPAHKEHHE,

00BACHATD PU3HIECKHE SBIICHUSA, TIPOLIECCHI M CBOMCTBA TEJI, B TOM YHCIIE H B KOHTEKCTE
CHTyalii  TNPaKTHKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIBIITE  HPHYHHHO-
CJICICTBEHHBIC CBSA3U, CTPOUTH O0BACHEHUE U3 1-2 JIOTHYECKUX HIAroB C OTOpOii Ha 1-—
2 H3yYEHHBIX CBOHMCTBA (QUIMUCCKUX ABJICHHH, (HM3MYECKMX 3aKOHA HWIIH
3aKOHOMEPHOCTH,

pemaTe pacuéTHble 3amayd B 1-2 HEHCTBHA, MCIONB3ys 3aKOHBI M (OpPMYJIBI,
CBSI3pIBAOIIVE (PU3HYCCKHE BETWUMHBL: HA OCHOBE aHAIM3a YCIIOBUSA 3a/ia4y 3aMUChIBATh
KPaTKOE YC/IOBHE, NOACTABJIATL (PUIMYECKUE BEMMUMHBI B (GOPMYNBI H TIPOBOIHTH
pacuéThl, HaXOAHTb CHPABOYHBIC [aHHbIC, HEOOXOAMMBIE [UIA pCLICHHS 3a1aY,
OLICHMBATh PEATUCTUYHOCTH ITONYICHHOM QH3NYECKO# BEIIMIHUHBI,



PAcro3HABATh IPOOJIEMBI, KOTOPBIE MOXHO PEIIHTH MPH MIOMOINM (PUIUIECKUX METOZOB,
B OIMCAaHHH HCCICNOBAHUA BBIICIATH HMPOBEPACMOE TIPEATIONONKEHHE (THIOTE3Y),
pa3nMyaTh ¥ WHTEPHPETHPOBATH MOAYUCHHBINH PE3yJbTAT, HAXOAUTh OINHOKH B XOIE
OIIbITA, ACTIATH BBHIBOMBI [T €r0 PE3YIHTATAM;

MPOBOJUTE OMBITHI MO HAOIFONCHUIO PU3HUCCKUX SABICHUM HIH (QPU3HUCCKHUX CBOMCTB
Ten:  (GopMynIHMpOBaTH NpOBEpSEMBbIC TNPEANONOKEHHS, COOMPaTh YCTAHOBKY H3
MPEATIOKEHHOT0 000PYXOBaHHS, 3aMHCHIBATH X0/ ONMBITA W POPMYIHPOBATH BEHIBOJIBI,
BBITIOJIHATH TIPAMbBIE H3MEPEHHS PAaCCTOSHMS, BPEMEHU, MACChI TeJia, 00bEMA, CHITHI U
TEMIIEPAaTypbl C HCIO0/Ib30BAHUEM aHAJIOTOBBIX M IM(QPOBBIX NMPHUOOPOB, 3aANMUCHIBATH
NOKa3aHus MPHOOPOB € yYETOM 3aJaHHOH aBCOMOTHO# NOT PEIIHOCTH H3MEPEHHUIA,
TIPOBOUTH MCCICHOBAHHE 3aBHCHMOCTH ONHOH (U3HUECKOI BEJHYMHBI OT JAPYyroi ¢
HCTIOJIb30BAHUEM TIPSAMBIX HU3MEPEHHUH (3aBUCHMOCTH MYyTH PABHOMEPHO IBHIXKYILErOCH
TETla OT BPCMEHU JIBIDKEHHSA TEJa, CHIIBI TPEHHA CKOJBKEHHS OT BECa TENa, Ka4eCcTBa
006paboTKH TOBEPXHOCTEH TEN U HE3aBHCHMOCTH CHJIBL TPEHHS OT ILIOIHALH
CONPHKOCHOBEHHS TEJ, CHJIbI YIPYTOCTH OT YIIMHEHHS TPY)KHHBI, BHITAIKHBAOLICH
ciwibl OT 00bEMa TOrpYy>KEHHOM dYacTH TeNa M OT IUIOTHOCTH JKMAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TiyOuHbI, HA KOTOPYIO NOTPYXECHO TENO,
yCIoBHi IJIaBaHMUS TEJl, YCIOBMH DaBHOBECHS pbluara ¥ OJIOKOB), y4acTBOBAThL B
IUIAHUPOBAaHMH y4eOHOTO HCCIEeNOBaHUs, coOMpaTs YCTAHOBKY W  BBIMOJIHATH
W3MEPEHHS, CIACHAYS MPEAJIOKSHHOMY IUIaHY, (PUKCHPOBATh PE3yJNBTAThl HONYYESHHOMN
3aBUCHMOCTH (PH3HUYECKHUX BEIMYMH B BUE NPEUIOKCHHBIX Ta0JIUI] H rpaduKoB, N€IaTh
BBIBOJIBI [0 PE3YIHTATAM UCCICAOBAHNS,

IIPOBOAMUTL KOCBEHHBIE H3MepeHHMA ¢(U3MYEeCKUX BENWYMH (MJIOTHOCTh BEIIECTBA
KHAAKOCTH M TBEPAOrO Tena, CHIA TPCHUA CKOJBXKCHHS, MJaBICHHE BO3IyXa,
BBITAJIKMBAIOIAA CHJIA, J[AEHCTBYIOmas Ha TOTPYXEHHOE B KHAKOCTH TeENO,
KO3()(PUIIMEHT NONE3HOTo AEHCTBMS NPOCTHIX MEXAHH3MOB), CIEAYS MNPEIIOKEHHOMN
WHCTPYKUMH: IIPH BHITIOJIHEHHM M3MepeHuii co0upaTh IKCIIEPUMEHTANIbHYI0 YCTAHOBKY
¥ BBIYHCIIATH 3HAYEHUE HCKOMOH BEJTMYMHBL,

cobmoznarh MpaBWia TEXHMKH Oe3omacHOCTH mpd paGore ¢ 1abOpaTopHBIM
000py noBaHKEM,;

yKa3blBaTh TIPHHLMINBI ACHCTBUS NPUOOPOB M TEXHWYECKUX YCTPOMCTB. BECHL,
TEPMOMETP, THHAMOMETP, COOOMIAIOIUECH COCYbl, 6apoMeTp, phrdar, MOIBHKHBIH U
HETOABKKHBIN 010K, HAKJIOHHAS TUIOCKOCTH;,

XapaKTEepHU30BaTh IPUHIMITGI ACHCTBUS M3YyYEHHBIX NPHOOPOB HW TEXHUYECKUX
YCTPOMCTB ¢ OMOpoH Ha MX OMMCaHMA (B TOM YHCJC. TOAIIMITHUKH, yCTPOMCTBO
BOJONPOBO/A, TMAPABIHYCCKHI IPECC, MAHOMETDP, BBICOTOMED, MOPIUHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHMA O CBOMCTBAX (PH3UUECKUX SBIICHHU W HEOOXOIHMBIC
¢du3HUecKHe 3aKOHBI U 3aKOHOMEPHOCTH;

OPHBOJWTh OpPUMEPHl (HAXOAHTh HHQPOPMALMIO O MOpPUMEPax) MPAKTHIECKOIO
UCTIONB30BaHUA (H3MYCCKUX 3HAHWN B TMOBCEIHEBHOM JKM3HH [UId OOeCreueHus
OczonmacHOCTH Impu oOpaiieHWH ¢ TNpuHOOpaMH WM TEXHUYECKHMH YCTPOMCTBAMMU,
COXPAHCHUs 3[0POBbS M COOIOZICHWS HOPM OKOJOTHYECKOrO IIOBEACHHS B
OKpYyXaroLiei cpene;

OCYIIECTBJIATH OTOOpP HCTOYHMKOB WH(popManmu B VHTEpHETE B COOTBETCTBUM C
3a/IJaHHBIM TIOHCKOBBIM 3alIPOCOM, H2 OCHOBE HMEIOLIMXCA 3HAHUIM U MYy TEM CpaBHEHHMS



Pa3sIM4HBIX HCTOYHHKOB BBIACIATH HHPOPMALIUIO, KOTOpast ABJACTCS MPOTUBOPEUMBOM
WM MOXKET OBITh HEIOCTOBEPHOI;

UCIIONIF30BATh MPHU BBHINOJHEHUH YIEOHBIX 3aaHuii HAY9HO-TIONYJIAPHYIO JTUTEPATYPY
(GU3MYECKOTO COIEePIKaHusA, CIIPaBOYHbIE MaTEPHAIIBL, pecypchl cetu UHTepHET, BIafeTh
MPHEMAMH  KOHCTIEKTHPOBAHUA TEKCTa, MpeodpasoBaHus HHOOPMAnWH W3 ORHOM
3HAKOBOH CHCTEMBI B APYIYIO;

c03/1aBaTh COOCTBEHHBIC KpaTKHE MUCbMEHHBIE H YCTHbIE COOOLIEHHS Ha OCHOBE 2-3
HUCTOYHHUKOB HHGOpMaLMH (PH3HYECKOTO COACPXAHUA, B TOM 4MCIE MyOIMYHO 1enaTsh
KpaTkue cooOIIeHUs O pe3ybTarax MPOEKTOB WIH YU4eOHBIX MCCIeOBAHUMN, TP 3TOM
rpaMOTHO HUCIOJb30BaTh HM3YYCHHbI MNOHATUIHBIA anmapaT Kkypca (Qusmku,
COMPOBOX/ATH BBICTYILUICHHE MPE3CHTALUEH;

TIPH BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIICAOBAaHHI PAcpenesTh 00A3aHHOCTH B
T'PYIIiE B COOTBETCTBUM C MTOCTABICHHBIMY 33/1a4aMH, CJICAUTH 32 BHITOJHEHHEM TUIaHA
NCUCTBHUI, aNeKBAaTHO OIICHMBATH COOCTBEHHBI BKJIaJ B AEATCIBHOCTH TI'PYIIIHI,
BBICTPaHBaTh KOMMYHHKATHBHOE B3aUMOACHCTBHE, YUHUTHIBasi MHEHHE OKPYKAIOIIIX.

K xouiy o0yueHus B 8 kjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXaTh CHOPMHPOBAHHOCTH Y 00YYAIOUIMXCH YMEHUI:

KCIOTH30BaTh TOHATHA. Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE IBIKCHHE ATOMOB M
MOJIEKYJI, arperaTHbie COCTOSHHS BELICCTBA, KPUCTAJNIMYECKUE M amopdHbie Tena,
HACHIIIEHHBIH U HEHACBILEHHBIN Nap, BAaXKHOCTh BO31yXa, TEMIIEpaTypa, BHY TPCHHSIS
JHEprus, TEIUIOBOH ABHIaTellb, JNEMEHTAPHBIN INEKTPHYECCKUH 3apall, INEKTPHUECKOE
ToJjie, MPOBOAHUKH U JHIICKTPHKH, TOCTOSIHHbIH 3JIEKTPHYECKUI TOK, MArHHTHOE M10JIE;
pasnuuaTth ABJNCHHSA (TCIUIOBOE PACIHHPEHWE H CXKATHE, TEIUIoNepenada, TEIUIOBOE
paBHOBECHE, CMauyMBaHWE, KAMWUISAPHBIC SNBJCHWS, MCNAPCHUE, KOHACHCAIMS,
TUIABJICHHE, KpHCTaJUTH3ALHSA (oTBepneBaHue), KHIICHHE, Temoneperaya
(TEeTIONPOBOAHOCTh, KOHBEKIMS, H3JIyUCHHUE), JNCKTPU3alMA TeJ, B3auMONAEHCTBHE
3apsAioB, ACUCTBUA JJIEKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE
MarHuTOB, ACHCTBHE MArHHTHOIO NOJIA HAa NMPOBOAHHK C TOKOM, 3JIEKTPOMArHUTHAs
HHAYKOHSA) 10 OMMCAHHI0O WX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIGITOB,
JAEMOHCTPUPYIOINHX JaHHOE (QU3HUECKOE SABIICHUE,

Pacrno3HaBaTh MPOABJACHHE U3YYCHHBIX (PH3MYECKUX SBJICHHIT B OKPY)KAIOIIEM MHDE, B
TOM W9HCJE (U3HYECKHE SIBIACHHA B IPHPOJAE. MOBEPXHOCTHOE HATHKEHHE U
KanWUIPHbIC SIBICHUS B TIPUPOJE, KPHUCTAIBI B mipupone, winydenue CojHIa,
3aMep3aHie BOHOEMOB, MOpckue Opu3bl, 00pa3oBaHHMe pOChL, TyMaHa, WHES, CHEra,
3NEKTPUIECKHE SBIECHUs B aTMOC(EDE, JNEKTPHYECCTBO XKHUBBIX OPraHM3MOB, MArHHTHOE
none 3emiH, Apek¢ MOMI0COB, POJIb MATHWTHOTO MO UM XKHU3HU Ha 3eMiie, TOJISPHOE
CUAHME, TPH 3TOM MEPEBOAHTL MPAKTHYCCKYIO 3afady B y4eOHYI0, BBIHEIATH
CYHIECTBEHHBIE CBOMCTBA (IpU3HaKH) (PH3MIESCKUX SBIICHHIA,

OIUCHIBATh H3YyUCHHBIC CBOHCTBA TN M (U3HUCCKUC SABJICHUSA, HCTIONb3Ys (U3HIECKUE
BEJIMYMHBI (TEMIeEpaTypa, BHYTPEHHSS DJHEPrHA, KOJHYECTBO TEIUIOTHI, Y/EIbHas
TETUNIOEMKOCTh  BEMIECTBA, YACHbHAA TEIUIOTA IUIABJCHMSA, YACHbHAS TEIUIOTa
napoo0pa3oBaHus, yJC/TbHAA TEIUIOTAa CTOPaHUA TOIUIMBA, KOI(QPHUIHEHT TNOJE3HOrO
AEeHCTBUSL TEIUIOBOH MAllMHBI, OTHOCHTEIbHAA BIAXKHOCTH BO3AYXAa, DJICKTPUUCCKHUIA
3aps, CHIa TOKa, JJIEKTPHYECKOE HAIPSHKEHHE, COMPOTHBIICHHE ITPOBOTHHUKA, YIACTLHOES
COMNPOTHUBICHHE BENIECTBA, PaboTa H MOIITHOCTh JNEKTPUIECKOIO TOKA), ITPH ONMCAHUH
NPaBUJIHO TPAKTOBAaTh (MM3MYCCKHE CMBICH HCIOIB3YEMbBIX BEIWYHMH, 0003HAYCHUS H



eMMHHALB]  QU3MYECKUX BENMYMH, HAXOAWTH (OPMYNbI, CBA3BIBAIOLIME NAHHYIO
(M3MYECKYI0 BEJMUMHY C APYTMMH BEIWYHHAMH, CTPOUTH IpadUKH H3YUCHHBIX
3aBUCUMOCTEH (U3HYECKHX BEIIHYHH,

XapaKTepH30BaTh CBOMWCTBA Tei, (M3HUECKHE SBICHHUA M IMPOLECCHL, HCIONB3YS
OCHOBHBIE TIONIOKCHHUA MOJICKYJIIPHO-KMHETHYECKOH TEOPHH CTPOCHHS BELICCTBA,
MIPUHIMI CYTIEPHO3UIMH MOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHECHUA 3apsa,
3akoH OMa Jy1s y4acTKa LierH, 3aKoH JDkoyis—JleHna, 3aK0oH cCOXpaHeHUs 3HEPTruM, pU
9TOM JIaBaTh CJIOBECHYIO (GOPMYJIMPOBKY 3aKOHA M 3aIHCHIBATH €T0 MaTEMAaTHYECKOE
BBIPa)KEHHE,

O0OBACHATL (PU3HUECKUE NMPOLECCH W CBOHMCTBAa TEl, B TOM YMCAE M B KOHTEKCTE
CHTyaL# IPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbIABJISATH IPHYMHHOCICACTBEHHBIC
CBSI3H, CTPOHMTH OOBACHEHHE U3 12 NOrMYECKHUX HIAroB ¢ omopoid Ha 1-2 M3y4YeHHBIX
CBOMCTBA PU3MUECKUX ABJICHUH, PU3HIECKHUX 3aKOHOB WM 3aKOHOMEPHOCTEIH;

pemiath pacuéTHhle 3amayd B 2-3 ACHCTBHA, HMCHOONB3ys 3aKOHBI H (HOPMY.IBI,
CBS3BIBAIONIHE PU3NICCKUE BETMIMHBL HA OCHOBE aHAJIH3A YCJIOBHS 33/1a4H 3aITHCHIBAT
KpPaTKOE YCIIOBHE, BBISBIATH HEAOCTATOK JAHHBIX [UIS PEHICHHS 3a/Jaud, BbIOMparth
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIC [UIA €€ PEILECHU, TPOBOAUTH pPacUEThI M CPaBHUBATE
MOTYyYCHHOE 3HaUCHHE (PU3UUCCKOH BEIMYHMHBI C U3BCCTHBIMM JaHHBIMU;

Pacro3HaBaTh MPOOIEMBL, KOTOPbIE MOXKHO PELIMTH MPH MOMOIIHU PHU3MYECKHX METOIOB,
UCTONb3ys OIMHCAHWE WCCICHOBAHHUS, BbBIICIATh MPOBEPACMOE MPEATNOIOKEHHUE,
OLICHUBATh IIPaBHJIBHOCTH NOPSAIKA MPOBEXCHMA UCCIIENOBAHMS, IC/IaTh BRIBOJIB,
TIPOBOMIUTH ONbITHI MO HAOMOACHNI0O (U3HYECKUX ABICHUH WM (PU3NUECKHX CBOMCTB
TeN (KamWUIAPHBIC SBJICHUS, 3aBHCHMOCTh JaBICHHSA BO3IyXa OT ero o00néMa,
TEMIIEPATYPbl, CKOPOCTH MPOIECCa OCThIBAHHS W HATPCBAaHHUA MPH U3TYyYCHUH OT LBETA
H3NYYarolieH (IMOrjIoMIaloe) MOBEPXHOCTH, CKOPOCTH HCIApEeHMs BOABI OT
TEMIIEPATYPbl JKMOKOCTH W IUIOIAAM €€ TOBEPXHOCTH, OJJIEKTPH3aLMA Tell H
B3aUMOJICHCTBUE INCKTPUIECKUX 3apAaloB, B3aUMOACHCTBHE TOCTOSHHBIX MarHWTOB,
BH3YyalM3aliis MArHUTHBIX TOJICH NMOCTOSHHBIX MarHUTOB, ACHCTBHSA MarHUTHOTO MOJIS
HA MPOBOXHHK C TOKOM, CBOMCTBAa 3JEKTPOMAarHWTa, CBOMCTBA JJIEKTPOIBHIATEIS
MOCTOSHHOTO TOKa): (OPMYIMpOBaTh IPOBEPSEMBIE NPEATIONOXKEHUS, COOHUpaTh
YCTQHOBKY H3 TPEMJIOKEHHOIO ODOpYHOBaHMS, ONMCHIBATL XOIl OMNbITa H
($opMyITMPOBATh BBIBOAI,

BBIMOJHATH MPAMBIE H3MEPCHHUSA TEMIIEPATYpPhl, OTHOCUTENBHOH BIIAXKHOCTH BO3IyXa,
CHJIBI TOK3a, HANPSHKEHHUS C HCTIONB3OBAHHEM AHATOTOBBIX INPUOOPOB H JATYMKOB
Gu3MYeCKUX BENWYHMH, CPAaBHMBATh pE3yJNbTaThl M3MEPEHHH C YY€TOM 3agaHHOM
abCONMOTHO TIOrPEIIHOCTH;

MPOBOJWTL HCCICAOBAHNE 3aBUCUMOCTH OXHOW (PM3NUECKOM BEIMYHHBI OT OPYroi ¢
HCMOJIb30BAHUEM IPAMBIX U3MEPCHHH (3aBHCUMOCTH CONPOTHBJICHHUS MPOBOIHUKA OT
€ro JUIMHBIL, TUIOUIAJM TONEPEYHOT0 CEYEHHUA M YACIHHOTO CONPOTHBIICHUS BELIECTBA
MPOBOJHHKA, CHJIBI TOKA, HIYLIEro Yepe3 MPOBOAHHK, OT HAMPSDKCHHS HAa MPOBOIHUKE,
HCCJICAOBAHHE MOCHENOBATENbHOTO W TAPAJUIENbHOTO COCHMHCHUH MPOBOJHUKOB):
IUIAHUPOBATh MCCIEOBaHHE, COOMpATh YCTAHOBKY H BBITOJHATH M3MEPEHUS, Clenys
PeNJIOKECHHOMY TUIAHY, (PUKCHPOBATH PE3YNbTaThl NOMYYCHHOH 3aBUCHMOCTH B BUME
Tabui 1 rpadUKoB, JEaTh BRIBOJBI [0 PE3yJIbTATAM HCCIIEAOBAHHSE, ‘
IIPOBO/IUTH KOCBEHHBIC H3MEPCHHS (H3MUECKHX BEIMUMH (YIENbHAS TEIUIOEMKOCTH
BEHICCTBA, COMPOTHUBIICHHE MIPOBOAHMKA, paboTa M MOIHOCTH JJIEKTPHYECKOTO TOKA):



IUIAHAPOBATh W3MEPEHUs, COOUpPATh OSKCHCPHMEHTANBHYI) YCTaHOBKY, ClCAys
HPEUTOKEHHON HHCTPYKLUM, U BRIYHCIIATH 3HAUCHAE BEIMIMHBL,

coOmronaTh TmpaBwia TEXHWKHA OeszomacHocTH Mpu pabore ¢ nabopaTopHBIM
o0opyOBaHUEM,

XapaKkTepu30BaTh TNPHHIMNGI JACHCTBHA H3Y4YEHHBIX NPHOOPOB M TEXHMYECKHMX
YCTPOMCTB C OMOpOM HAa MX ONMCaHMA (B TOM YMCIE. CHCTEMA OTOIICHMS JOMOB,
THTPOMETP, Taposas TypOHHA, AMIEPMETP, BONBTMETP, CHYETYHK IJIEKTPHYECKOH
SHEPTMH, 3JICKTPOOCBETHTEIBHBIE TPUOOPHI, HATPEBATENBHBIE INEKTPONPHOOpHI
(ipuMepsl), DACKTPHYESCKHE IPEAOXPAHUTENM, INCKTPOMATHHT, JJIEKTPOABHIAaTElb
MOCTOSHHOTO TOKA), HCHOJB3ySM 3HAHHA O CBOMCTBAX (H3MYECKHX SBNCHUHA H
He0OX0UMbIE QH3HIECCKHE 3aKOHOMEPHOCTH,

Pacrio3HaBaTh NPOCTHIE TEXHHYECKHE YCTPOHCTBA M H3MEPHTENBHBIC MPUOOPHI MO
CXeMaM M CXEMAaTHUYHBIM PUCYHKAaM (KHAKOCTHBIH TEPMOMETP, TEPMOC, NICHXPOMETD,
TUIPOMETP, [IBHIaTeb BHYTPEHHETO CrOpaHMsi, 3NEKTPOCKOMN, PEOCTAT), COCTaBIATH
CXEMBI NICKTPHUECKUX NENeH C MOCHEA0BATENbHbIM H NapalNcibHbIM COEAUHEHHEM
ANIEMEHTOB, Pa3jinyas yCIOBHbIC 0003HAUCHUS INIEMCHTOB MIEKTPHYECKUX LiETei;
MPUBOIMTL HNPUMEPH (HAXONWTH HHGPOPMALUMIO O NpPHUMEpPAxX) HPAKTHYESCKOrO
HCIIONIb30BaHUs (M3MYECKUX 3HAHUI B TIOBCEJHEBHOH >KM3HM Ui ofecreucHus
Oe3omacHOCT npy oOpaumicHHMH C OpubopaMH H TEXHHYECKHMHM YCTPOHCTBaMH,
COXpaHEHHS 3710pOBbA M COONIONCHMS HOPM 3KOJOTHYECKOrO0 TIOBCICHHS B
OKpy>karome cpene;

OCYLIECTRJISATH NOMCK MH(pOpManuK QH3HIECKOro concpkanus B IHTepHETE, Ha OCHOBE
HMMEIOIMXCS 3HAHHM M TYTEM CPaBHEHHS JONOJHHTENBHBIX MCTOYHUKOB BBUIEIATH
uH(pOPMALNIO, KOTOpAs ABJAETCSA NPOTHBOPEUMUBOH MM MOXKET OBITH HEOCTOBEPHOM;
UCTIONH30BaTh MPH BHIMOHECHUH YIEOHBIX 3afaHHil HAYYHO-TIONMYJIAPHYIO JIUTEPATY Py
$HU3MYECKOro CONCPXKAHNS, CITPABOYHBIE MATEPHANLI, pecypchl ceTh MnTepHeT, BlnageTs
npuéMaMi  KOHCTIEKTUPOBAHMS TeKcra, npeobpasoBanus HHGOPMaLMH M3 ORHOM
3HAKOBOH CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBCHHBIC NMHMCHMCHHBICE W KpaTKUe YCTHbIE coolmieHus, 00obmas
HH(OPMAIMIO M3 HECKOJBKWX MCTOYHHMKOB (PH3HYECKOrO COACPXKAHMA, B TOM HUCIE
nyOAMYHO TPEICTABIATH  PE3YJIbTaThl IPOSKTHOM HIH  HCCICHOBATENLCKOM
JNEATENBHOCTH, IPHA 3TOM I'PAMOTHO HMCIONB30BATH M3YUCHHBIN MOHSTHHHBINA anmapar
Kypca (pu3HKH, CONPOBOXKAATH BBICTYIUICHHE NPE3CHTALHCH,

UOpH  BBHITIONHCHHM YYEOHBIX NPOEKTOB M HCCICHOBaHHN (M3HYECKUX MPOLECCOB
pacnpenensaTh o0A3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBIECHHBIMH 3a/aUaMHy,
CIEAUTh 332 BBHINIOJHCHHEM IUIaHA JEHCTBHIA W KOPPEKTHPOBATH €ro, aJeKBATHO
OLEHMBATh COOCTBCHHBI BKIag B  JEATENBHOCTh [PYHIBL,  BBICTPAHBATH
KOMMYHHKATHBHOE B3aHMONEHCTBHE, MPOSBIAA TOTOBHOCTh Pa3peiaTh KOHPIMKTEL.

K xonity ofyueHus B 9 Kjacce NpeaMETHLIC pe3yJbTarThl Ha 6a30BOM ypPOBHE JIOJDKHEI

orpaxarh C(H)OPMHPOBAHHOCTH Y 00YUAIONIMXCA YMCHHUI:

WCTIONIL30BATh TOHATHS. CHCTEMAa OTCYETa, MarepHalbHa# TOYKA, TPACKTODHA,
OTHOCHTEJIEHOCTh MEXAHHYECKOTO JBIDKeHUS, fedopmatis (ynpyras, IUacTHIecKas ),
TPEHHE, LECHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTb H IMEperpy3kH, HEHTD
TOKECTH, abCOMIOTHO TBEPIOE TENO, UECHTP TDKECTH TBEPHOTrO Teja, PAaBHOBECHE,
MEXaHHYECKHE KOneGaHusi M BOMHBL, 3BYK, MH(Pa3sByK H  yJIbTPasByk,
3JIEKTPOMATHUTHBIC BOJHBI, WIKAJNA MJICKTPOMArHATHBIX BOJH, CBET, 0JIM30PYKOCTh H



NaTbHO30PKOCTh, CHEKTPHI MCIYCKaHHWs M MOrjoucHMs, aibha, Oeta- U ramma-
H3JIy9ECHHS, H30TOIBI, SCPHas SJHEPreTHKA,

pasiuyarh ABjieHUs (PaBHOMEPHOE M HEPaBHOMEPHOE IPAMOJMHEHHOE NBIDKEHHE,
PaBHOYCKOPEHHOE MPAMOIMHEHHOE BIDKCHHE, CBOOOIHOE MAJACHHE TEII, PABHOMEPHOE
ABIDKCHHE T0 OKPY)KHOCTH, B3aHMOACHCTBHE TEJI, PEAKTHBHOC JBIDKCHHME,
KOJIEOATENBHOE IBIDKCHUE (3aTyXaromlde M BBIHYXKJICHHBIC KOJNEeOaHHS), PE30HAHC,
BOJIHOBOE JIBWDKCHME, OTPaXEHHE 3BYKa, IIPAMOJMHEHHOE paclpoCTpPaHECHHE,
OTPaKCHHE M MPCIIOMIICHHE CBETA, MOJHOE BHY TPEHHEE OTPAXKCHHE CBETA, PA3JIOKCHHUE
0€JIoro CBETa B CIEKTP M CJOKEHUE CHEKTPAJIBHBIX I[IBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PAHOAKTHBHOCTD, BOSHUKHOBEHHE JIMHEHYATOr O CIEKTPa U3y YCHHUS ) 1O
ONMCAHMIO X XaPAKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPHPYIOIIX JAHHOE
PU3UIECKOE SABICHHE;

PACIIO3HABAThH MPOSIBICHUE H3YYECHHBIX (PH3UUECKUX ABJICHUI B OKPyXKarouieM mupe (B
TOM 4HClie (GU3HUECKUe SBICHHS B NPHPOXE. TIPWIHBHI U OTJIMBbI, IBIDKCHHE ILIAHET
ConHevHO# CHCTEMB], PEaKTUBHOE ABIDKEHUE JKHBbBIX OPTaHM3MOB, BOCIIPUSTHE 3BYKOB
KHUBOTHBIMH, 3EMJICTPACCHHE, CCHCMHMYECKHE BOJHbL, I(yHAMH, 3XO, LIBETa Tel,
ONTHYECKHE MBJICHUS B MpUpOde, Ouonorutdeckoe NEHCTBHE  BHAMMOTO,
yAbTPaUOIETOBOTO U PEHTTEHOBCKOrO H3JTy4YCHUH, €CTECTBEHHbIH pailOaKTUBHBIH
doH, KOCMMYECKHE Jy4d, PAOMOAKTUBHOE W3NYYECHHE IIPHPOXHBIX MHHEPAJIOB,
ACHCTBHE PaJHOAKTUBHBIX U3IYUCHHIA HA OPraHU3M YEJIOBEKa), IIPH 3TOM NEPEBOIUTH
HPAKTHYECKYIO 33/aqy B y4eOHYIO, BBUIENATh CYIIECTBEHHbIC CBOMCTBA (IPH3HAKN)
(U3UIECKUX SBIICHMIHA,

OIMCHIBATh M3yUYEHHBIE CBOICTBA TeN U (PU3MUCCKUE ABJICHUSA, UCTIONB3Ys usnueckue
BEMUMHBI (CpeHSAS W MTHOBEHHAS CKOPOCTbh Teja NMpPU HEPaBHOMEPHOM IBIIKCHHH,
YCKOPEHHUE, MEpeMEIeHHe, My Th, YII0Bas CKOPOCTh, CHJIA TPEHHS, CHJIA YIIPYroCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajcHMs, BEC TEJa, UMMYJIBC TENa, MMITYJIhC
CHJIBI, MEXaHH4YecKas padoTa U MOIIHOCTH, OTCHUHMAIbHAS 3HEPIHA TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3E€MITH, MOTEHIMAIbHAS JHCPrs CKATOH MPY>KUHBI, KHHETHIECKas
SHEPrus, TIOJIHAS MEXaHMIECKas IJHEPrUs, IEPHON M 4acToTa KoseOaHuil, 1/IMHa BOJHEI,
TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTe/ b NPEIOMIICHHS CPEMbI),
IpY OTIMCAHWH NPAaBHJIBHO TPaKToBaTh (M3NYECKHH CMBICT UCTIONL3YEMBIX BEIIMYMH,
0003HaYCHHSA ¥ €OVHULBI PUINUECKUX BEIWYUH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOLINE
AaHHYI0 QU3HICCKYIO BEIMUHHY C IPYTHMH BEJIMYHHAMHE, CTPOUTDH FpadMKy M3y IE€HHBIX
3aBUCUMOCTEH (PH3HUECKIX BENHYHUH;

XapaKkTepr30BaTh CBOWCTBA Tel, Gu3nueckue sSIBICHHA M MPOLECCHI, HCIIONb3Ys 3aKOH
COXpaHCHHS JHEPTUH, 3aKOH BCEMHPHOTO TATOTEHMSA, NPUHLMII CYTIEPHO3UIMHM CHI,
TIPUHIIAI OTHOCUTENHOCTH [ aymnes, 3akoHsl Hel0TOHA, 3aK0H COXpaHeHUs UMITYJIbCa,
3aKOHbI OTPKECHHS M TIPEIOMIICHHS CBETa, 3aKOHbI COXPAaHCHMSA 3apANO0BOTO H
MAacCOBOTO YHCEJ TIPH SHACPHBIX PEAKIHAX, IIPH ITOM JIaBaTh CIOBECHYHO (POPMYTMPOBKY
3aKOHA W 3aIHCHIBATh €r0 MATEMATHIECKOE BBIPAXKEHHE,

00BCHATE (PU3NIECKHE TPOIECCHI M CBOKCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE
cHTyauuif  MPaKTUKOODUCHTHPOBAHHOIO  XapakTepa:  BBIABIITH  NPHYMHHO-
CIIEICTBCHHBIC CBS3H, CTPOHThL OOBACHEHUE U3 2—3 NOrMYECKUX IIAroB ¢ ONOPOH Ha 2—
3 wu3ydeHHBIX CBOMCTBA (U3WUECKMX SBNEHHH, (QUINYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH, )



peuaTs pacuETHbIE 3a/1a49H (ONHMPAIOLIMECT HAa CHCTEMY M3 2—3 YPaBHEHUM), HCIIOJIB3Y s
3aKOHbI U (OPMYJIbI, CBA3BIBAIOIIME (PU3HYECKUAE BENWUYHMHBL Ha OCHOBE aHANM3A
YCJAOBHSI 3aJaqd 3alMChiBaTh KPaTKOE YCJIOBHE, BBISABIATh HEHNOCTAIOIIHE HIIH
U30BITOUHBIE JAHHbIC, BHIOMpATh 3aKOHbI H (POPMYJILI, HEOOXONUMBIE IS PEIICHHS,
NPOBONUTH pacu€Thl W OUCHHBATh PEANMCTHYHOCTH MOAYYECHHOTO 3HAYCHHS
¢du3HIecKoii BETUYUHBL,

Pacrno3HaBaTh MPobIeMbl, KOTOPHIE MOYKHO PELINTH IPH MOMOITH PU3HYECKUX METOOB,
WCMONB3ysl OMHMCAHHE WCCICAOBAaHUs, BBIACIATH MPOBEPACMOE TIPEIIOIOKEHHE,
OLICHMBATh MPABWIBHOCTD TOPSAKA TPOBEICHUS HMCCICAOBAHUS, NEIATh BBIBOJBI,
UHTCPIPETUPOBATH PE3YJIbTAThl HAOIIONEHUIT U OIIBITOB,

HPOBOJIMTE OMBITHI MO HaOmMoneHHIO GU3NYECKHX ABICHHN WM (PU3HYESCKHUX CBOMCTB
Tel (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHCHUS YHEPruM, 3aBUCHMOCTD
nepuoza KonebaHuii Npy>KMHHOIO MasTHHKA OT MACCHI Ipy3a K XKECTKOCTH MPYKHHBI H
HE3aBUCHMOCTb OT AMILIMTY /bl MAJIbIX KONEOaHMH, NPIMOIHHEHHOE PaCIPOCTPAHEHHE
CBETa, pa3ioxKeHue OJI0ro CBeTa B CIIEKTP, H3YUECHHUE CBOHCTB H300PAKEHUA B TUIOCKOM
3epKaje W CBOWCTB H300paKCHUA MHpeAMeTa B coOuparomieil JmH3e, HaOmoAcHue
CIUIOIIHBIX M JIMHEHYATBIX CIIEKTPOB H3JIY4YCHUA). CaMOCTOATENBHO COOMpaTh
YCTAaHOBKY M3 H30BITOUHOrO Habopa o0OpyHOBaHHS, OIMMCHIBATH XOX ONBITA M €r0
pe3ynbTaTsl, GOPMYIMPOBATE BHIBOMBI,

IPOBOJUTH IIPH HEOOXONMMOCTH CEPHI0 TMPAMBIX WU3MEPCHHI, ONPEACIIA CpeaHee
3Ha4YCHHC H3MepAeMOil BeHuMHBl ((POKYCHOEC pacCTOsiHHE COOHMpAIOINCH JIMH3BI),
000CHOBBIBATH BBIOOP criocofa u3MepeHus (M3MEPHTENILHOTO npubopa);

IPOBOJUTH HCCICAOBAHUE 3aBHCUMOCTEH (M3HYECKMX BEIIMYMH C HCIOJIb30BAHHEM
TIPAMBIX U3MEPEHUH (3aBHCHMOCTH IIyTH OT BPEMEHH [IPU PABHOYCKOPESHHOM J{BHDKEHHHI
0e3 HagaJIbHOI CKOPOCTH, MepHojia KoJeOaH!ii MATEMaTHIECKOI0 MAsSTHHKA OT JJIMHEI
HUTH, 3aBHCHMOCTH yIJia OTPAXEHHS CBETA OT yIJla MAJCHUS U YTia IPENOMIICHUS OT
yria majeHus). IUIAHHPOBATh HCCIICIOBAHKUE, CAMOCTOSTENbHO COOMpPATh YCTAHOBKY,
(MKCHpPOBaTh PE3yJIbTATHl MOJYYEHHON 3aBHCHMOCTH (PU3UYECKHX BEJIMYMH B BHE
TabIIHI] X rpaduKOB, JETaTh BRIBOBI 10 PE3YIFTATAM HCCIIETOBAHHSL

NIPOBOAUTh KOCBEHHBIE H3MEpEHHSA (U3HUECKHX BENWUMH (CpENHSA CKOPOCTh U
YCKOPCHUE TENA IPH PABHOYCKOPSHHOM JBIDKCHHH, YCKOPSHHE CBOOOIHOTO NANCHMS,
KECTKOCTh HPYXKHHBI, KO3(DPUIIMEHT TPEHHS CKOJBKEHHA, MeXaHWueckas pabora u
MOUIHOCTB, YaCTOTA U IEPHOJT KOJIcOaHHiT MATEMAaTHYECKOTO U IPY>KUHHOI0 MasSTHHUKOB,
onTHYECKas Cuia CcoOMparomiedl IMH3bIL, PpaAHOAKTHBHBIH (OH). IUIAHHPOBATH
W3MEpCHUs, COOUpaTh 3KCIECPUMECHTAJIBHYI0O YCTAHOBKY H BBIIOJHSATH H3MEPEHHS,
ClIeTys NPeaJIoyKEHHOM HHCTPYKLMH, BHIYHCIATH 3HAYCHHCE BEIHUMHBI M AHAH3UPOBATH
MOy 4EHHbIE pe3y/IbTaThl C YIETOM 3a1aHHOH MOrPEITHOCTH H3MEPEHHIA,

cobmogaTe TMpaBWia TexXHUKM Oe3omacHocT Tipu pabore ¢ ynaGopaTopHBIM
o0opyI0oBaHHEM,

pa3nuyuaTh OCHOBHBIC TIPH3HAKM H3YUYEHHBIX (M3MYECKHX MOZENeH: MarepualibHas
TOYKa, abCOMIOTHO TBEPHOE TENO, TOYEHHBI HCTOYHHK CBET4, JIy4, TOHKAs JIMH3A,
IUTAHETApHAs MOJENb aTOMa, HyKJIOHHAS MOJIENTb AaTOMHOTO A1pa;

XapaKTepH30BaTh NPUHIMNG ACHCTBHA WM3YYEHHBIX TIPHOOPOB M TEXHHYECKHX
YCTPOMCTB € OMOPOH Ha MX OMUCAHUA (B TOM YHCIIE. CITUIOMETP, NATUYHKH IIOJIOMKEHHS,
PacCTOAHUA U YCKOPEHUS, PAKETa, IXO0JI0T, OYKH, HEPHCKOI, POTOAMIAPAT, ONITHYECKUE



CBETOBOMIbBI, CIEKTPOCKON, HO3MMETP, Kamepa BHIbCOHA), KCMONB3ysA 3HAHUA O
CBOMCTBAX (PU3HMIECKHUX ABJICHUH H HEOOX0ANMBIE PH3MIECCKHE 3aKOHOMEPHOCTH,
KCIOJIL30BATh CXEMBI H CXEMATHYHBIC PHCYHKH HW3YUCHHBIX TEXHWYCCKUX YCTPOHCTB,
U3MEPHTENBHBIX NPHOOPOB M TEXHOJOTHYECKHX NPOUECCOB MPH DPELICHUH Y4EOHO-
NPaKTHIECKUX 3a8a4, ONTHYSCKHE CXEMBI AN MOCTPOCHUS M300paXEHUA B ILIOCKOM
3epKajie M cobuparoiei TuH3e, )

HOpUBOAUTS NpPHMEPHl (HAXOOHTh HHGOPMALMIO O IPHMEPax) HPaKTHIECKOro
UCIIONB30BaHMA (H3MYCCKUX 3HAHWN B TIOBCCIHEBHOM JKM3HM [UIi obecricueHus
6e30macHOCTH NpH OOpalleHHWH ¢ IpUOOpaMH M TEXHHYSCKMMH YCTpOHCTBaMu,
COXpaHEHHs 300POBbS M COOMIOJCHUA HOPM OKOJOTHYECKOrO0 IOBEICHMA B
OKpYIKaIOLIeH cpene,

OCYIUECTBIATh MOMCK HHGopMaLmu (uU3MuYECKoro coaepxkanuss B HHTepHere,
CaMOCTOATENEHO (OPMYJHPYS TOKHCKOBBIA 3aMpOC, HAXOMMTH IMYTH ONPEICNCHUS
JAOCTOBEPHOCTH MMOJy4CHHOH HHQoOpMaluu Ha OCHOBE HMMECIOIMXCS 3HAHUA
JOTIOJTHHTEIIbHBIX HCTOYHHKOB,

HCIIOMB30BATh [IPH BBITOTHEHHH YHeOHBIX 3a/aHMi HAYYHO-TONY/IAPHYIO JTHTEPATY Py
(HM3HIECKOTO COACPIKAHMA, CLIPABOUHBIE MATEPHANIBI, PeCYPCHI ceT MIHTEpHET, Bl1afeTh
OpUéMaMH  KOHCTIEKTHPOBAHMSA TEKCTa, Mpeobpa3opaHus HH(pOpMaLUM M3 OXHOH
3HAKOBO! CHCTEMBI B IPYTYIO,

C031aBaTh COOCTBCHHBIEC MMCHMEHHBIC U YCTHBIE COOOINCHNS HA OCHOBE HHOOPMALIUK 13
HECKOJIBKMX MCTOYHHKOB (PM3HUYECKOro COACPKAHUA, NyONM4YHO M[peACTaBaATH
PE3yJIbTaThl IMPOCKTHOH MM HCCIECAOBATENLCKON NEATENLHOCTH, IIPH 3TOM I'DAMOTHO
UCHOJIb30BaTh HM3YYCHHbIM TIOHATHIHBIA anmapar W3ydacMoro pasaena (u3uka o
CONPOBOXKAATH BHICTYIUICHUE mpe3eHTauueli ¢ y4éToM ocoOeHHOcTel ayauropuu
CBEPCTHUKOB.




TEMATHYECKOE INITAHUPOBAHME

7 KJIACC
Kosan4ecTBo yacos DJIEKTPOHHBbIE
Ne HaunmenoBanue pa3nenos H TeM K n (uudposnie)
n/n NPOrpaMmsbl Bcero on;po.nbﬂbl pamgqec oGpa3oBaTeiibHbIE
e paboTnbi KHe paboThl | 1oovnenr
Paznen 1. ®u3uka u €€ poJib B NO3HAHMH OKPYKAIOIEr0 MUpa
1.1 ®usnka - HayKa 0 pHpoJIEe 2 bubmorexa ITOK
) https.//m.edsoo.ru/7f416194
bu6morexa IIOK
1.2 DU3NYECKUE BETHYNHBI 2 1 htps.//m.edsoo.rw/ 7416194
1.3 EcrecTBeHHOHAY YHBIH METOA NO3HAHKS 2 1 bubsmorexa LIOK
) https://m.edsoo.ru/7f416194
Hroro nmo pasaeny 6
Pasnen 2. IlepBoHauaabHbIe CBEJEHHS 0 CTPOCHHH BelIeCTBA
2.1 CrpoeHue BeniecTsa 1 bubmorexa LIOK
) https://m.edsoo.ru/7f416194
29 JIBiokeHHe U B3aUMOAEHCTBIE YaCTHL 2 1 bubmoteka LIOK
' BEILIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSHUS BEIIECTBA 2 bubmiorexa IIOK
' ' https://m.edso0.ru/7f416194
Hroro 1o pasneny 5
Paznen 3. /IBukenne U B3aHMOEHCTBHE TeJ
Bubnunorexa [IOK
3' : MeXaHH4eCKOS IBIDKEHHE 3 https://m.edsoo.ru/7f416194
Bubtmmorexa [IOK
32 Huepuus, macca, noTHocTs 4 ! https://m.edsoo.ru/7f416194
14 1 2 bubmuorexa [JOK




|

https://m.edsoo.ru/7{416194

Hroro no pazneny 21
Pazaena 4. /lapnenne TBEPAbIX TeJl, )KHAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nasneHns TBEPABIMU 3 Bubnuotexa IIOK
' TEJIAMH, XKHAKOCTAMH H ra3aMu https://m.edsoo.ru/7f416194
42 JlaBrneHue KUAKOCTH 5 Eubmaorexa LTOK
' https://m.edsoo.ru/7f416194
Bubmuorexa IJOK
4.3 ATMOCQepHOE flaBeHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBHE XUAKOCTH U rasa Ha NorpykEHHOE 7 3 Bubmaotexa LIOK
' B HHX TE€JO https.//m.edso0.1u/7f416194
Hroro no pasnemy 21
Pa3nen 5. PaGora ¥ MOITHOCTD., JHEprusi
bubmorexa LIOK
51 Pabora 1 MoImpOCT: 3 ! https.//m.edsoo.ru/7f416194
Bubsuorexa IIOK
32 TpocThie MeXaHH3MbI : ! https://m. edsoo.ru/7f416194
Bubmorexa [LIOK
>3 Mexanmieciad sueprus 4 1 https.//m.edsoo.ru/7{416194
Hroro no pasaeny | 12
PesepHOE BpeMs 3
OBILEE KOJJMYECTBO YACOB 110 [TPOTPAMME 68 12




8 KZIACC

KoauuecTso 1acos
JnexTponunie (undposbie)
HaumenoBanue pa3aesioB H TeM Mpakruuec
Ne n/m KoHTpOJILHBIE oGpa3oBare/ibHbIE -
POrpaMMbI Bceero Kue
paboThi pecypcehi
padoTnI
Pazgen 1. Tennoseie siBjICHUS
1.1 CrtpoeHHe U CBOHCTBA BELIECTBA 7 Submmorera LIOK
' PO H https://m.edsoo.ru/7f4181ce
Bubmorexa LIOK
. 5
1.2 TemnoBbie mpoLtecce! 21 ! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DneKTpHYECKHE H MATHUTHBIE SIBJICHHS
21 Onextpudeckue 3apsabl. 3apsHkeHHbIE Tena 7 1 Bubmorexa ITOK
' ¥ UX B3aUMOJACHCTBIE https://m.edsoo.ru/7f4181ce
bubmmorexa LHOK
. I1 i i 20 7
22 OCTOSIHHBIH INEKTPUIECKUIN TOK 2 hitps.//m.cdsoo.rw/7f4181ce
Bubmumorexa [TOK
2.3 M 6 1 1.
ATHHTHBIC ABIICHIA > https://m.edsoo.ru/7f4181ce
Bubmuoreka 1JOK
24 IMEKTPOMATRATHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
PesepsHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT PAMME 68 4 14.5

L




9 KJIACC

KoJinuecTBO 4acoB
HaumeHoBaHHe pPa3ie/ioB H TEM 1 IJEKTPOHHEIE (M pOBLIE)
Ne n/ix pasa ‘ KoHTpoJibHbIE PaKTHHEC o6pazosaresibHbIE
HPOrpamMMbi Bcero a60ThI KHue pecypesi
P paboTeI
Pa3zgen 1. Mexanu4ieckue saBJIeHHs
11 MexaHu4yeckoe ABMIKEHHE M CITOCOOBI €0 10 1 bubmuorexa IIOK
' OIMCaHMS https://m.edsoo.ru/7f41a4a6
. Bubnuorexa IIOK
1.2 Bsaumonetictsue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmorexa LIOK
13 3aKOHbI COXpAHEHHA 10 3 https://m.edsoo.ru/7f41a4ab6
Hroro no pasaeny 40
Pasznen 2. Mexann4yeckue KoJ1e6aHust 1 BOJTHBI
Bubmorexa LIOK
2.1 Mexanuyeckue Kojiebanus 7 3 https.//m.edsoo.ru/7f41a4a6
Bubmiorexa IIOK
2.2 Mexanudeckue BOHBL 3BYK 8 1 3 https.//m.edsoo.rw/7f41a4a6
Hroro o pasneny 15
Pazaen 3. D1eKTPOMArHHTHOE 10J1€ H YWIEKTPOMArHHTHbIE BOJHEI
31 DIEKTPOMArHUTHOE TI0JIE H 6 ? Bubmorexa LIOK
' JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ruw/7f41a4ab
Hroro no pasaeny 6
Paznen 4. CeeroBbie siBJIeHHS
4.1 3aKOHbBI pacpOCTPaHEHHS CBETA 6 2 bubsmorexa LIOK
' P https://m.edsoo.ru/7f4 1ad4a6
4.2 JIMH3BI ¥ OUTHYIECKUE PHOOPHI 6 3 Bubnuorexa LIOK




https://m.edsoo.ru/7f41a4ab

bubmorexa LIOK

43 Paznoxenne 6enoro csera B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3znen S. KBaHToBbIC sIBJICHUSA
‘ Bubmorexa IJOK
5.1 Hcnyckanue u noriaouieHyue CBeTa aToMOM 4 1 hitps://m.edsoo.rw/7f4 1 ada6
Bubmiorexa 1IOK
32 CTpoerue aTOMHOTO sipa 6 ! https://m.edsoo.ru/7f41a4a6
) bubnmorexa IIOK ‘
>3 FnepHsie peakium 7 ! ! https://m.edsoo.rw/7f41a4a6
Hroro no pasaeny 17
Pasnen 6. IHlosTopureibHo-0000Mar0Rii MOXYJIbL
6.1 TMToBTopenue u 0606mIEHHE CONEPKAHNS 9 ? bubmorexa LHOK
' Kypca (husuxu 3a 7-9 kyacce https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9

OBLIEE KOJJMYECTBO YACOB I10 ITPOT'PAMME 102 3 27




