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MNOSICHUTEJILHASI BATIMCKA

Ilporpamma nmo ¢wu3HKe Ha YpOBHE OCHOBHOTO OBIEro o0pazoraHus
COCTaBJICHa HA OCHOBE MOJIOKEHHWH W TpebOBaHMH K pe3ynbTaTaM OCBOSHMS Ha
0a30BOM ypOBHE OCHOBHOH 0Gpa3oBaTENHHOI IIPOTPaMMBI, TIPEICTABIEHHLIX B
PI'OC 00O, a rakske ¢ yuérom pemepamsHoi paGoyeit [IPOrpamMMbl BOCITHTAHHS U
Konnenuuu npenojgasanus yuebHoro npeamera «DuzmKa.

Copepxanme mporpaMmsl 1o (usHke HanpaBJeHo Ha (OpPMHUpPOBaHHE
CCTECTBEHHOHAYYHOM IPaMOTHOCTH OOYYAIOMIMXCH M OPTaHM3ALMIO H3YYeHHUS
$usnKn Ha nesrenpHOCTHON ocHoBe. B mporpamme 1o (GU3UKe YYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro npejiMera B peanmzainuu TpeGosanuii ®I'OC 000 x
TIaHMPYEMBIM JIMYHOCTHBIM M MeTalpe/IMeTHBIM pe3yiisTaTaM 00yUeHHs, a TAKKE
MEKMPEIMETHBIC CBSI3H €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 001Iero odbpa3oBaHus.

IIporpamma no Qusuxe ycranasiusaer pacnipesienenne yue6Horo MaTepuaia
1o roniam oby4enns (110 K1accam), npeyiaraeT NpUMEPHYIO TOCTeI0BATETBHOCTD
H3YHCHUA TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS NPEAMETHOTO COMEPKAHMA U
y4&Te BO3PaCTHBIX OCOOCHHOCTEH 06y HarOIMXCs.

Ilporpamma 1o ¢usmke paspaborana ¢ UENBIO OKA3aHMS METOJUYECKOM
TIOMOIIH YUHTEIIEO B CO3AAHUHU pabodel mporpaMMs 110 y4eGHOMY NpeIMeTy.

Du3KKA ABIAETCS CHCTEMOOOPA3YIOIIHM L5t €CTECTBCHHOHAYYHBIX Y4eOHbIX
TPE/IMETOB, IOCKOJBKY (H3HYECKHE 3aKOHBI JIEKAT B OCHOBE NPOTIECCOB M SBIEHHMI,
U3ydaeMEIX XHMHEH, Guosorueii, actponomueii H hH3HICCKOH reorpadueii, BHOCHT
BKJIaZl B €CTECTBEHHOHAYYHYIO KapTHHY MMpa, MPEIOCTABISET Haubojee SCHbIE
00pasLbl IPEMEHeHHs] HAYYHOTO METOJIA TIO3HAHKS, TO €CTh CIoco6a TIOyYeHUS
AOCTOBEPHBIX 3HAHHH O MHpe,

Onna u3 rmaBHBIX 3a7a4 (PUIMIECKOro obpazoBaHus B CTPYKType 06IIero
00pasoBaHus COCTOHUT B (hOPMHUPOBAHHH €CTeCTBEHHOHaYy4YHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00ydarommxcs,

Vsyyenne ¢usuku Ha 6asoBoM yposme NIpeNoiaraeT  OBJALEHHE
CIICAYIOIMHUME  KOMIIETEHTHOCTAMH, XapaKTEpU3yIONIMMY eCTeCTBEHHOHAYYHYIO
IrPaMOTHOCTb:

* HAY4YHO OOBACHATH SBICHUL;

* OLCHUBATh M IIOHUMATH OCOOEHHOCTH HAYIHOTO HCCIISIOBAHMUS;

* HHTEPIPETHPOBATh  JaHHBIE M  WCMONB30BATh  HAYYHBIE
J0Ka3aTelbCTBA JJISl OTyUeHUs BEIBOIOR.

Iemn wusydenust (Qu3MKM Ha YpOBHE OCHOBHOTO OBIIEro obpazoBaHuA
onpenenensl B KoHuenuuu npenojgaBanus yuebuoro mpegmera «®Dusukay B
obpa3oBarelbHBIX OpraHM3alMsax Poccmiickoit Dejepaluy, peamH3yrImX
OCHOBHBIE  00IIeOOpasoBaTesbHBIe  NPOTPAMMBI,  YTBEPKASHHON —pelieHueM



Komnernn Munncrepersa npocsemmenust Poccuiickoit @enepanun (IpoToKoN OT 3
nexabps 2019 r. Ne [TK4gH).
Henn nayvenns puzuku:

npuoOpeTenne HHTEpeca U CTPEMJICHUS OOyHarommxcs K Hay4HOMY
M3YYEHHUIO MNPUPOJEI, PA3BUTHE HMX MHTEIUICKTYaJBHEIX H TBOPYCCKHX
crnocoOHoOCTElH;

Pa3sBUTHE TIPC/ICTABIICHAN O HAYYHOM METOJIE NO3HAHHSA U (OPMUPOBAHUE
HCCIIeIOBATENIECKOrO OTHOIIEHHSA K OKPYIKAIOIIUM SIBJICHHAM;
hopmMHEpOBaHKE HAYIHOrO MHPOBO33PEHUS KAK PE3yIITATa M3yYEHUs OCHOB
CTPOCHHS MaTepuH U GYHIaAMCHTAILHBIX 3aKOHOB (DH3HKH;
(pOpMHUpOBaHHE NPE/CTABICHUA O POTH (U3UKM JUIA PasBHTHS JPYIHX
€CTECTBEHHBIX HayK, TCXHUKH W TEXHOJIOTHII;

PasBUTHE  NPEJCTABNEHWH O  BO3MOXHBIX  chepax  Oyaymeit
podecCHOHAIBHOM AeATENLHOCTH, CBI3AHHOMN ¢ (hH3MKOM, NOArOTOBKA K
JaneHeHIeMy 00yYeHHIO B 3TOM HaNpaB/ICHUH.

JlocTikeHue 5THX Ienelf IporpaMmel 1Mo (u3UKe HA YPOBHE OCHOBHOTO
obiero obpasoBaHus 0becreunBaeTCs pelIeHHeM CIIEYIOLIHX 3aAaY:

NpHOOpeTeHUe 3HAHMH O JHCKPETHOM CTPOGHHHM  BEIIECTBA, O
MCXaHHYECKHUX, TEIUIOBBIX, 3NeKTPUYECKUX, MATHHTHBIX M KBAHTOBBIX
SIBIICHUSIX

IPHOOPETEHHE YMCHUI ONUCHIBATE M OOBACHATE (DH3NUECKHe SBICHHMS C
MCIIOJIb30BaHHUEM TOTyYESHHBIX 3HAHMUII;

OCBOGHHME METONOB pEINCHMS IIPOCTEHINMX pacYéTHBIX 3ajady ¢
UCIIOJIE30BaHKEM busnueckux MoJiene, TBOPYECKHX "
[IPAaKTHKOOPHEHTUPOBAHHBIX 3a71ay;

Pa3BUTHE YMEHHH HalGJ0/aTh NPUPOMHLIE ABIEHHs M BBIIOIHATH OMBITHL,
nabopatopHsle  pabGOTEl M OKCEPHMEHTANBHBIE MCCICHOBAHHST  C
UCIIONB30BAHUEM H3MEPHUTEILHEIX IIPHOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ MH(opMalHMel GpU3MIECKOTo CoepKanus,
BKIIIOYast HH(OPMAIMIO O COBPEMEHHBIX IOCTUKEHUSIX (DM3HKH, aHAIN3 U
KPHTHYECKOE OlleHHBaHUE HH(OPMAIHH;

3HAKOMCTBO CO chepamu NPOhECCHOHANTBHOM NeSTeTBHOCTH, CBI3aHHBIMU
¢ OH3NKOH, M COBPEMEHHBHIMH TEXHOJOTHAMH, OCHOBAHHBIMH Ha
AOCTHEHUSX HU3NYECKOM HAyKH.

Ha nsyvenne ¢usuxu (6a3oBblil ypoBeHb) HA YPOBHE OCHOBHOIO O6IIEro
obOpasoBarus oTBOAMTCS 238 yacos: B 7 Kiacce — 68 yacos (2 yaca B Henemo), B 8
Kkiacce — 68 vacos (2 gaca B Hesenmo), B 9 kacce — 102 waca (3 yaca B HEJeITIO).

IIpenyaraemeiii B iporpamme mo $uskke nepedeHs 1abopaTOpHEIX paboT U
OIBITOB HOCHT PEKOMCH/ATEBHBIA XapaKTep, yYHTEIb AelaeT BIOOP MPOBEICHUS



nabopaTtopHeIX paGoT W OMBITOBR ¢ yuéroM HHIMBHIYaJIBHBIX 0cob6eHHOCTEl
00y4aropXCs, CIMCKA SKCIEPUMEHTATBHBIX 3a[aHHii, IpejularaeMbelx B paMKax
OCHOBHOTO rOCYAPCTBEHHOTO HK3aMeHa 10 (hH3HKe.



COAEP)KAHME OBYUYEHMWSI

7 KJIACC

Pazjgen 1. ®usuxa u eé poas B noznannu OKPY’KaI0mero Mupa.

Dusuka — Hayka o mpupoze. SIBneHus npuponasl. (DH3HYECKHE ABICHMSA:
MEXaHUYECKHe, TEIIOBbIC, JIIEKTPHIECKHE, MATHUTHEIE, CBETOBHIC, 3BYKOBEIE.

Du3HYECKHe BeTHYHHBL. Msmepenne dusmueckux Benuunn. Ousmueckue
npu6opsl. [lorpenHocTs u3meperuii. MexiyHaponHas cucTeMa eIHHHL.

Kak ¢usuka wu jpyrue ecrecrrenusie HayKH W3Y9aroT IPHPOLY.
EcrecrBennoHayuneiii MeTon mosmamms: HabJIIOIeHHe, IIOCTAHOBKA HAYYHOIO
BOIPOCa, BRINBHIKEHUE TUIIOTE3, IKCTIEPHUMEHT 110 TIPOBEPKE IUIIOTE3, 0ObICHEH e
Habmonaemoro senenus. Omucanve (hU3HYECKIX SBICHHI C TOMOIIBIO MOZIETeH.

Hemonempayuu.

1. MexaHHYecKHe, TEMIOBEIe, SJIEKTPUYECKHME, MATHUTHBIEC, CRETOBLIE

SIBIIEHHUS.
2. Dusnyeckue mpuGOpPHI H LIponenypa NnpsaMeIX U3MEpPeHUHd aHaTOrOBBIM H
LEGPOBBIM TPUOOPOM.
Jabopamopusie pabomur u onvimol.
1. Omnpenenenue LeHbI JeTeHUS TIKAT] H3MEPHTENLHOro npubopa.
2. HsMmepeHnwue paccTosHmii.
3. H3amepenue o0bEMA JKUIKOCTH 1 TBEpJIOro Tena,
4. Omnpenenenue pasMepoB MabIX Tell.
5. Mi3sMepenue Temmeparypkl NpHM TOMOLIM SKHIKOCTHOTO TEpMOMeETpa H
JaTYnKa TEMIIEPATYPHI.

6. llpoBenenne uccnemoBanus mo NPpOBEpKe TUIOTE3bI: AABHOCTL TOIETA
[IapuKa, myIneHHOro ropu30HTaNbHO, TeM Oolblle, yem GoJbLIe BEICOTA
ImycKa.

Pasznen 2. llepeonavannubie cBeqenus 0 CTPOEHHH BEIIeCTBA.

Crpoenne Bemecrsa: artomsl u MONIEKYNIBI, HX pa3Mepsl. OmnbIThI,
JIOKa3bIBaIOIIME TUCKPETHOE CTPOEHHE BEHIECTRA.

JBmkenne wactun BemectBa. CBs3b CKOPOCTH MBWJKEHHS HACTHL C
TeMIIepaTypol. BpoyHOBCKOe BHXKeHMe, nuddysus. BsaumonelicTere uacTuil
BEUICCTBA: NPUTAKECHUE H OTTAKHUBAHUE.,

ArperatHble COCTOSHHS BelIECTBA: CTPOEHHE Ta30B, JKHAKOCTEH M TBEP/BIX
(kpucrammmueckux) ten. Baumocssss MEXy CBOWCTBAMM BEIECTB B pasHBIX
ArperaTHBIX COCTOSHHUAX M HX aTOMHOMONEKYIAPHBIM cTpoeHneM. OcoBeHHOCTH
arperaTHbIX COCTOSHUM BOJLI.

Hemoncmpauuu.

1. HabmoneHune 6poyHOBCKOTO JBHKEHHS,



2. Habmonenue nuddysuu.
3. HaGmonenue  gBienuii,  o6BICHIOMUXCH NPHUTKSHHEM HITH
OTTAIIKUBAHUEM YACTUL] BELIECTRA.

Jlabopamopnsie pabomet u onvimol.

1. Ouenka [uamMeTpa aToMa METOHOM psagoB (C  HCIONb30BAaHHEM

tdortorpaduit).

2. OMBITEHL 110 HAGTIOAEHHUIO TEIIOBOIO PaCIIHPEHHS IA30B.

3. OmbITEI O OGHAPYKEHUIO NEHCTBHS CHII MOJIEKYIIAPHOTO TIPHTSIKEHHS.

Pazpen 3. [IBuskenue u B3auMonaeiicTBHe Tel.

Mexanuueckoe jBuxeHne. PaBHOMepHOE M HepaBHOMEpPHOE JIBHKECHHE.
Ckopocts. CpemHss cKOPOCTh NPH HEPaBHOMEPHOM JBMKeHMH. Pacudt mytd u
BPEMECHH IBHXECHHM .

SlBnenne wHepumu. 3akoH HHeplMW. B3auMojelcTBue Ten Kak NpUYMHA
M3MEHEHMS CKOPOCTH JBWXKeHUs Tel. Macca kak Mepa MHEPTHOCTH Tena.
[InoTHOCTE BemecTBa. CBsi3h IUIOTHOCTH C KOJNMYECTBOM MOJEKYN B €MHUIE
00BéMa BelecTna.

Cuna kak xapakTepucTHKa B3auMopeiicTsus Ten. Cuia ynpyrocTd M 3aKOH
['yxa. MiaMepeHne CHIBI ¢ MOMOINBK AMHAMOMETpA. SIBIeHWe TATOTEHHA H CHIA
TskecTd. Crita TSHKeCTH Ha Jpyrux mianerax. Bec Tena. Hesecomocts, Crnoxenue
CHII, HAalIpaBJICHHBIX 110 OHOH mpsamoi. PapHoxelicrByromas cui. Cuna TpeHwHs.
TpeHune ckonbXKeHHA U TPpeHHE NOKOs., TpeHne B IPHPOJIE H TEXHHKE.

Hemoncmpayuu.

Habmonenne MeXaHH4eCKOro ABHKEHUS TEJIA.

M3mMepeHHe CKOPOCTH NPSMOTHHERHOTO ABHKCHHSI.

HaGmoenue siBIeHAs: HHEPIVK.

Habimonenne n3MeHeHUs: CKOPOCTH TIPH B3aUMOJIEHCTBUY Tel.

CpaBHeHHE Macc MO B3aHMOICHCTBHIO Tell.

CiioskeHue i, HallpaBJICHHBIX 110 OJJHOH MPAMOI.

Jabopamopnusie pabomet u onvimel.

1. Onpeznesienre CKOpPOCTH PABHOMEPHOrO ABMKEHHs (IIApPHKA B JKHMIKOCTH,
MOJI€IIH 3JIEKTPHYECKOT0 aBTOMOOHIIS M TakK Jianee).

2. Onpenenenue cpeaHeil CKOpPOCTH CKONbKeHHs OpycKa WIM IIapuKa IO
HAKJIOHHOH ILIOCKOCTH.
OmnpenenexHue MIOTHOCTH TBEPIOTO TeNA.

4. OneITHI, NeMOHCTPUPYIOIME 3aBHCHMOCTE pacTskeHus (nedopmarwn)
TIPYKHHBI OT IPHIIOXKEHHOH CHIIBIL.

5. OmBITEI, JEMOHCTPUPYIOIIHNE 3aBHCHMOCTE CHIBI TPEHHS CKONBKEHHS OT
Beca Tella M XapaKTepa CONPUKACAOLIUXCs TIOBEPXHOCTEHA.

Pasnen 4. Jlapnenne TBEPABIX TeJl, KKHAKOCTEH H ra3oBs.
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Jaenenue. CriocoObl yMeHbIIEHHUS U yBeNnUYeHus jasienus. JlaBieHue rasa.
3aBuCHMOCTh [JaBNeHHs raza oT o0béma, Temmneparypsl. Ilepenmada nasnexus
TBEPJBIMHA TEJAMM, KUAKOCTAMH M rasamu. 3akoH Ilackams. lIneBmaTmyeckue
MalliHBL. 3aBUCMMOCTh JI@BJICHUS KHAKOCTH OT riyOunsl. ['mupocraruyeckuit
napanoxc. Cooburaromuecs cocyusl. [ MapaBIuyecKue MEXaHU3MBL.

Atmochepa 3emnn u armochepHoe aasieHne. IIpHYUHBI CyLIECTBOBAHUSA
Bo3AyLHON obonouku 3emum. Onsir Toppuuennd. KsmepeHue atmochepHOro
JaBieHus. 3aBUCUMOCTE aTMOC(EPHOTrO AaRIeHUs OT BBICOTLI HaJl YPOBHEM MOpSI.
[Ipubops! A11s1 U3MepeHust aTMOC(QEpPHOTO JaBJICHHMS.

JleficTBHE XHUAKOCTH M rasza Ha HOIPYXEHHOE B HHX Tejo. BelTankusarouas
(apxumenona) cuna. 3akon Apxumena. [Inasanue Ten. Bosnyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTE JABJICHUS ra3a OT TeMIIEepaTyphl.

[lepenava naBneHust KHIKOCTBIO H a30M.

Coo0l1arormecs cocy/sl.

I'aopasnudeckuii mpecc.

[posiBicHne nefcTBHA aTMOCHEPHOTO AABICHHMS.

3aBHCUMOCTE BBHITAIKHBAIOLIEH CHIIBI OT 00BEMA NOTPYKEHHOM YacTH Tea

o s, (O (R

H IIIIOTHOCTH XKHUJAKOCTH.

=

PaBeHCTBO BBITANKHBAOIIEH CHIIBI BECY BLITECHEHHOMN XKUIKOCTH.

8. YcioBHe niaBaHus Tell: INIABAHUE WK ITOTPYIKEHUE Tell B 3aBUCKMOCTH OT
COOTHOIICHUSA TNIOTHOCTEH Tella ¥ KUIKOCTH.

Jabopamopnste pabomsl u onsimol.

1. HcciieoBanye 3aBHCUMOCTH Beca Tejia B BoJIe 0T 00bEMa OrpyKEHHOM B
JKHIOKOCTE HAaCTH Tena.

2. OmpeneneHre  BBITAIKHBAIOIICH CHIBI, JeHCTBYIOIEH Ha  Telo,
TIOTPYKEHHOE B )KHIKOCTE.

3. IlpoBepka HE3aBHCHMOCTH BBITAIKHBAIOLIEH CHIIBI, JIEHCTBYIOIICH Ha TEIIO
B JKHIOKOCTH, OT MaccChl Teja.

4. OMNBITBI, JEMOHCTPUPYIOIIME 33aBUCHMOCTH BBITAIKHBAIOIICH CHIIHI,
JeHCTBYIOIEH Ha TeJIO B XKUAKOCTH, OT 00bEMa HOrpyKEHHOH B KUIKOCTh
HAaCTH TeJia M OT IINIOTHOCTH AHHUIAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HIH KOHCTPYHPOBAHHE JIOAKHU U
onpejelieHHe e€ rpy30MoabEMHOCTH.

Pa3zgen 5. Padora u MoIHOCTE. JHEpPrus.

Mexanuueckasi paboTa. MOIIHOCTb.

ITpoctele MexaHM3Mbl: pblyar, OJIOK, HaKJIOHHas IUlOCcKOCTh. [IpaBmio

paBHOBecus peiyara. [I[puMmeneHue npaBuia paBHOBECHs peryara K 6110Ky. «3o010Toe



npasuioy mexanuki. KIT{ npocTsIx MeXaHHu3MOB. IpocTeie MeXaHU3MBI B OBITY
TEXHHKE.

Mexanudeckas oHepras. KuHeTHdeckas ¢ NOTCHUMAIbHas —SHEPIusl.
TIpeBpalieHue OQHOTr0 BUIa MEXaHMYECKOH SHEPIHH B ZIpYTOi. 3aKOH COXpaHeHHs
SHEpPrié B MEXaHUKE.

Hemoncmpayuu.

1. IlpuMepEl IPOCTHIX MEXaHHW3MOB.

JlabopamopHbie pabonivi 4 ORGINLGL.

1. Onpesenenue paGoTHI CHIIbI TPEHMS! IIPH PABHOMEPHOM JIBHXKCHHH TeJ1a 10

FOPH30HTAIBHON OBEPXHOCTH.

2. Hcciienosanme ycnoBHi paBHOBECHS phlvara.

3. HMsmepenne KITJI HakiOHHOH IIIOCKOCTH.

4. Vsyuenue 3aKoHA COXPAHEHHS] MEXAHUUECKOH SHEPIUH.

8 KJIACC

Pazged 6. TennoBblie siBJICHHN.

OcCHOBHBIC TIONIOKEHUSI MOJIEKY/ISPHO-KMHETHYECKOH TEOpHM CTPOCHHA
seniecTsa. Macca W pasMepbl aTOMOB H MOJIEKYIL. OIBITE, MOATBEPIKAAIOIUE
OCHOBHBIE TIOJIOYKEHHS MOJIEKYIAPHOKMHETHYECKOM TEOPHH.

Mopenn TBEPHOTro, KHMAKOIO ¥ Taz000pa3sHOro COCTOSHMH BEUICCTBA.
Kpucramayeckie 1 amopdrble Tena. OObAcHEHe CBOUCTB ra3os, KHIKOCTEH M
TBEPHBIX TeN HAa OCHOBE IIOJIOXKEHHH MOJIEKYJIIPHO-KAHETHYECKOH TEOpHH.
CMmaumBaHKe U KanviApHLIe ABIeHUd. TeIIoBoe paciiupenie i CxaTHe.

Temmeparypa. CBsi3p TemiepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBIKCHMSA
yactui, BryrpenHsis dHeprus. CrocoOsl H3MCHEHHS BHYTPEHHCH OHEPIUM:
Teruiolepeadya 1 COBEPILEHHC paﬁDTbI. BPIIlbI Terronepeaqim. TEIJIOIPOBOOHOCTE,
KOHBEKLIHS, H3/TyYeHHE.

KonMuyecTBoO TemioTsl. YenbHas TeroéMKocTs BelecTsa. TermnoodMeH
TEIUIOBOE  paBHOBeCHe. YpaBHeHWe Temyoporo OanaHca. Ilmapienue  u
OTBep/EBaHME KPHUCTAUIMYECKHX BEIIECTB. Y/eNbHAs TEIIOTa IIIaBICHHAA.
IMapooGpazoBanue 4 KoHpeHcaus. Vicmapenue. Kunenme. Yienbras TeIUIoTa
napooOpa3oBaHmsl. 3aBUCHMOCTh TEMIEPAaTyphl KHNEHHA OT aTMoc(epHOro
TaBIEHUS.

BnaxxHocTs Bo3ayXa.

DHeprus TOIUTABA. Y/ieNbHAas TEIIoTa CrOPaHHA.

[Mpunnunsr paborsl TemioBbix asurateneidt KIIJ[ TemoBoro jaBAratrens.
TernunoBbie ABUTATENH U 3aIUTA OKPYKAIOLICH CPEIBI.

3akoH COXpaHCHHA H IIpeBpallenys JHEPruHr B TEILIOBLIX nmponeccax.,

Hemoncmpayuu.

1. Habnronenne 6pOYHOBCKOTO JIBHKEHUS.
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Habmoaenue guddysun.

Ha6moeHue SBIeHUN CMauMBAHUS U KAIWIIAPHBIX SBJICHUM.
HabmoieHue TeIoBoro paciuupeHust Tel.

V3MeHeHHe NaBlIeHus ra3a NMpd M3MEHCHMH o0bhéMa M HarpeBaHUM HIH
OXJIaXK/IEHUH.

[IpaBuiTa U3MEPEHUS TEMIIEPATY P

Bupe! Teruronepeayin.

OxJaxieHye [Py COBePIIeHHM paboThI.

HarpeBasue Ipy coBeplIeHH# paboThl BHEIIHAMH CHIIAMH.

. CpaBHeHMe TEIUI0EMKOCTEH pasIiYHbIX BELIECTB.

. HabmoieHne KUIeHus.

. Haburoienie mocTosHCTBa TEMIEPATYPLI IIPU NIIABIEHUH.
13.

Mojeny TeIUIoBEIX IBUTATENISH.

JaGopamopHble pabonivt 1 onbINbL.

1k
s
3.

10.
T1.
12.
13.

OnBITE 110 0OHAPYXEHUIO ACHCTBUA CHIT MOJIEKYJISPHOTO TIPUTAKEHHUA.
O1BITH IO BBIPAIMBAHHKIO KPHCTAJIOB NOBAPEHHOM COJIM MK ¢aXapa.
OmnBITEl 10 HAOMIOJEHMIO TEIUIOBOTO PACIIUPEHHs I'a30B, JKHIAKOCTEH H
TBEPIBIX TeIlL.

Onpejiesnienue JIaBIeHAs BO3AyXa B GajioHe IIpHIa.

OnBITE, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH [aBJICHHS BO3IyXa OT €ro
00BEMA U HATPeBaHUS MM OXJIAXICHHS.

[IpoBepKa IMIOTe3sl JIMHENHOM 3aBUCHMOCTH IUTUHBI CTONOMKA XKHUIKOCTH
B TEPMOMETPHYECKOH TPyOKe OT TEMIIEPATYPHI.

HabGirofgenye W3MeHEeHWs BHYTpeHHEH OJHEprud Tella B pe3ynbTaTe
TeruIonepe Ay U paboThl BHEITHUX CHIL.

UccrenoBaHue sBIEHMs TEIIOOOMEHA IPYU CMENIMBAHMU XOJOAHOHW H
ropsiuei BOIEBI.

OnpeneneHyie  KOMMYECTBAa  TEIUIOTHI, IONYYEHHOro  BOAOH  TIpH
TernooOMeHe ¢ HarpeTkIM MeTaJUIHYeCKUM IMHITHHAPOM.

Omnpenenenue yaelbHOHA TEIUTOEMKOCTH BEIIECTBA.

HccenemoBanue rporecca UCrapeHus.

Omnpejienenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOH TEIUIOTH TUIABICHHUS JIb/A.

Pasgen 7. Diexkrpuyeckne 1 MATHHTHEIE SIBJICHHS.
Onextpusanus Ten. JBa poia SMeKTpUUECKMX 3apsoB. Bsammoneictsne

3apsUKCHHBIX Tel. 3ako KynoHa (3aBHCHMOCTh CHJIBI  B3aMMOJCHCTBHA

3apsUKEHHBIX TENl OT BETHYMHBI 3apA/I0B H PACCTOSHHA MEXKIY TEIaMK).

Dnexrpudeckoe mnone. Hampsk€HHOCTH dnekTpudeckoro rmons. IIpuHummn
CYTIEPTIO3HITMN 3EKTPUYECKUX NOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu 3J1€KTpHYECKHX 3apAoB. DNEMEeHTApHBIH 2JICKTPUYESCKHI 3apsm.
Crpoenue aroma. IIpOBOZHHKM M  JIMDJEKTPUKM. 3aKOH — COXpaHEeHWs
DNIEKTPHUYECKOro 3apsia.

DnexTpUyeckuil TOK. YCIIOBHsA CYIIECTBOBAHHA JJICKTPHECCKOTO TOKA.
MCTOYHUKH ITOCTOSHHOTO TOKA. JIeHCTBHS 3JEKTPHYECKOro ToKa (TEIIoBOe,
XUMHYECKOe, MarHUTHOE). DMeKTPHUECKHUH TOK B XHJIKOCTAX U ra3ax.

Onekrpudeckas uenb. Cuna  TOKa.  DJNEKTPUYECKOE  HalpsDKCHHME.
ConpoTHBIEHHEe NPOBOJHUKA. Y/IEIbHOE CONPOTHBICHUE BEIICCTBA. 3axon Oma
1A ygacTka neri. JlocnenosaTesHoe U apajulellbHOe COS/IMHEHNE IPOBOIHMKOB.

Pabora ¥ MOINHOCTE OJNekTpuueckoro Ttoka. 3akoH Jhxoyns—Jlenna.
JiteKTprUYecKre LeNu U ToTpebuTen sneKTpudeckol sHeprun B 6brty. KopoTkoe
3aMBIKaHNe.

[TocTosHEBIE MArHUTEL. B3aMOIeHCTBHE IIOCTOSIHHEIX MAaTHUTOB. MarHuTHoe
none. MarauTHOE moNe 3eMaM M ero 3HadeHHe A Jku3HH HA 3emie. OrnbiT
Dpcrena. MarHuTHOE Tojie AMEKTPHYECKOro Toka. [IpiMeHe e 3JIeKTpOMarHiToB
B TexHuKe. JleficTBYE MATHITHOTO TOJIs Ha IPOBOIHMK C TOKOM. DJICKTPOABUIATEIb
MOCTOSHHOTO TOKa. MCIONb30BaHME OSNEKTPOJBUraTe/ied B  TEXHHYECKUX
yCTpOMCTBaxX U Ha TPaHCIIOPTe.

Onsiter Papaes. SAsnenue 3nekTpoMarauTHOR HHyKuwy. [Ipasiio Jlenna.
DJIeKTPOreHepaTop. CrmocoOpl  IIOIYYEHHS SIEKTPUYECKONH  SHEPrHH.
DIIEKTPOCTAHLMY Ha BO30OHOBIAEMBIX HCTOYHUKAX SHCPIHH.

Jemoncmpauuu.

DeKTpU3aIys Tell.
Jlpa pojia 3JIeKTPUYCCKUX 3apsI0B U B3aUMO/IeHCTBUE 3aPSIKCHHBIX TeJl.
YCcTpOHCTBO U JCHCTBHE 3JIEKTPOCKOIIA.
DiekTpocTaTHYecKas HHIYKIIHA.
3aKOH COXpaHEHUs JNMEeKTPUYECKUX 3aPs/IOB.
[TpoBOAHHKH H JHINEKTPHKH.
MoJieTMpOBaH¥e CHIOBBIX JIMHUI 3IEKTPHIECKOr0o NOJs.
McTOYHHMKH [TOCTOAHHOIO TOKA.
JIelCTBHA DIEKTPUUECKOr0 TOKA.

. DIEKTPHUCCKUH TOK B HKHIKOCTH.

. I'a3oBbIii pazpsm.

. U3amepeHue cHIBl TOKA aMIIEPMETPOM.

. UsMepeHue aneKTpUYecKOro HapsHKCHHS BOIETMETPOM.
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. Peocrar ¥ MarasuH CONPOTHBICHHH.

. BzaumoeiicTBre NOCTOSAHHBIX MAarHUTOB.

. MopenupoBaiue HEBO3MOXKHOCTH pa3Ie/IeHHs II0I0COB MarHuTa.
. MojienupoBanue MarHUTHBIX IIOJ€H TOCTOSHHBIX MATHUTOB.
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. OneiT Dpcrena.

. MarnuTHOE none Toka. DnexTpomaruur.

. JleficTBME MarHUTHOT'O TOJISl Ha IPOBOIHHK C TOKOM.

. DNEKTPO/IBUTaTElb TIOCTOSIHHOT'O TOKA.

. Mccneniosanye sBieHus: 511eKTpOMArHUTHON HH/YKLIHH.

. OnpiTeI @apanes.

. 3aBUCHMOCTh HAIPABJEHHsS HHAYKIHOHHOTO TOKA OT YCIOBHH ero
BO3HHKHOBEHUS.

. JNEKTPOreHepPaTop NOCTOSIHHOI'O TOKA.

Jlabopamopnste pabomor u onvimeot.

1.

oy U1 s [

10.
11.

12,

13.

14.

45,

16.
17.
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OmeITsl MO0  HAOMIONAEHHIO OJNEKTPH3ALMH  Tejl UHOYKIUEH H 1mpwH
CONPHUKOCHOBEHHH,

Hccnenosanne meHCTBHS 3IEKTPUYECKOTO TIONS HA NIPOBOJHUKH H
JHUIITEKTPHKH.

C6opxka 1 npoBepka paboThI 2JIEKTPUECKOM LEMH [IOCTOSHHOTO TOKA.,
MsMepeHue 1 peryinpoBaHue CHITBI TOKA.

M3mepeHue 1 pery/iMpoBaHHe HAPSKEHNS.

Hccnenoanne 3aBHCHMOCTH CHITBI TOKA, MAYUIETO Yepe3 pe3sucrop, OT
CONPOTHUBIIEHHS PE3UCTOPA U HANPSKEHHS HA PE3UCTOPE.

OneITHI, JIEMOHCTPHPYIOLIHE 3aBHCHMOCTR 3JIEKTPUIECKOTO
CONPOTHUBIICHHS TPOBOJHHMKA OT €ro JUIMHBI, IUIOIEAH IIONEPEYHOro
CeueHus U MaTepHaa.

IIpoBepka mpaBuna CNOXEHHS HANPDKEHHH NPH IOCICAOBATENLHOM
COeJTMHEHUH JBYX PE3UCTOPOB.

I[IpoBepka mpaBhia uis CHJIBI TOKA IIPH NapajIeIbHOM COeTHHEHHH
PE3UCTOPOB.

Onpenenenye paGoThl HIEKTPHYECKONO TOKA, HLYILErO 4epes pesucTop.
Omnpejieniense  MOLIHOCTH —BIEKTPUYECKOTO TOKA, BBUIEIAEMOM Ha
pesucTope.

Hccnenosanue 3aBHCHMOCTH CHIIBI TOKA, WIYIIEro Yepes JIaMITOvKy, OT
HalIPsKEHUS HA HEH,

Onpenenenne KIT/] narpesarens.

Hcenenopanye MarHHTHOTO B3aUMOJIEHCTBHS TOCTOSHHBIX MATHUTOB,
M3y4eHnne MarHMTHOTO [OJIS MOCTOSIHHBIX MATHUTOB IIPU MX 00BEIMHEHHH
Y pa3/iesIeHHH.

Hccnenosanue neficTBUS 3MEKTPHYECKOr0 TOKA Ha MarHHTHYIO CTPEJIKY.
OneITe, NE€MOHCTPHPYIOIME 3aBUCHMOCTh CHJIBI  B3aMMOJIEHCTBHS
KaTyIIK{ ¢ TOKOM ¥ MarHUTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKe.
. Mi3ydenue neHCTBHSI MAHHTHOTO 1101 HA IPOBOJHHMK € TOKOM.



19. KonctpynpoBanue 1 uzyueHne paboTsl 2J1eKTpOABHraTelIs.

20. Mamepenue KIT] aneKTpo/iBUraTenbHOM YCTaHOBKH.

21. ONBITEL 1O HCCNENOBAHUIO SBIECHHUS DNEKTPOMATHUTHOM MHIyKIHH:
UCCIIC0OBAHME HM3MCHEHMH 3HAYCHHs] W HANpABJIEHUS WHIYKIIMOHHOI'O
TOKAa.

9 KJIACC

Pazpgen 8. MexannueckHe siBJIeHHS.

Mexanmdeckoe fBwkeHHe. Marepuansnas Touka. CHcTeMa orcuéra.
OTHOCUTENBHOCTE MEXaHHYEeCKOro JBHXKEHWS. PaBHOMEpHOE NpSAMOIHHEHHOS
Aswkerne. HepasHoMepHoe npsMonureiiHoe asrxenne. CpefHss ¥ MIHOBCHHAS
CKOPOCTE TeJIa IIPH HEPABHOMEPHOM JIBUYKEHHH.

YcKkopenre. PaBHOYCKOpeHHOE MNpsAMONHHeEHHOe jBuxkenue. CpobogHOe
nageHue. OneITe [ anues.

PaBHOMepHOe NBHKeHHE IO OKpyKHOCTH. IlepHoj W YacToTa OOpaleHus.
Jluneiinas u yrmoas ckopocru. LIeHTpOCTpEMHTENBHOE YCKOPEHHE.

[lepsrrii 3akon Hetotona. Bropoii 3akor Hetotona. Tperuii 3akon HetoToHa.
[TpuHIA CYyNepro3ULHK CHL.

Cuna ynpyroctu. 3akon 'yka. Cuita TpeHus: cula TpeHHs CKONbKEHs, CUIIa
TpeHH: IMOKOA, APYIHUE BUBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHpPHOTO TSTOTEHUs. YCKOPEHHME CBOGOIHOTO
najenus. Jwxenue mmaHeT Bokpyr Comnua. IlepBas KocMMYeckas CKOPOCTE.
HeecomocTs 1 neperpysku.

PasnoBecre MarepHanbHOM TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecHe
TBEPAOTO TeJla ¢ 3aKPEIIEHHOM 0ChIo BpalleHus. MoMeHT cuibl, LleHTp TsokecTH.

Mmmynece tena. Usmenenue umiynsca. MMiysise cuiisl. 3aKOH COXpaHEHHS
uMIynsca. PeakTUBHOe nBUKEHUE.

Mexanudeckas pabora u MomHOCTh. PaboTa Cuil TSOKECTH, YIPYTOCTH,
TpeHus. CBA3b BHEPrHU U paboThl. [IoTeHIMATIBHAS SHEPTH TENa, IIOJHATOrO Hajl
TIOBEPXHOCTEIO 3eMIIH. IloTennmansias sHeprus cxxaTol npyxunsl. Kunetnueckas
aHeprus. Teopema o KHHETHYECKOM dHepruu. 3aKOH COXpaHEHMs MEXaHMYecKoH
DHEPTUH.

HAemoncmpayuu,

1. Habmonenye MexaHH4eCKOro ABHIKEHHS Tella OTHOCHTENBHO Pa3HBIX Tell

oTrcyéra.

2. CpaBHenue myTedl M TpaeKTOPUM [BHIXKEHHS OJHOrO M TOTO K€ Tejaa

OTHOCHTEJIBHO Pa3sHLIX TEJI OTCYETA.

M3MepeHne CKopoCTH M YCKOPEHHUS TIPSIMOTIMHERHOTO JBUIKEHHS.
HccnenoBanue Ipu3HaKOB PaBHOYCKOPEHHOIO JBYIKEHHSI.
Habmonenne ABrKeHns Tela M0 OKPYKHOCTH.



Konebarensnoe npmxenue. OCHOBHBIE XapaKTEPUCTHKH KOIeOaHU: meproyl,
4acTOTa, aMIUTATYa. MaTeMaTH4ecKUH M NpYKUHHBIH MasTHukd. [IpeBpainerue
9HEPruM MPHU KosiebaTeTbHOM JIBUKEHNH.

3aryxatomue — Konebanus.  BeiHykneHusie — koneGamus.  Pesowanc.
Mexanndeckue BonHbl. CBoiicTBA MexXaHHYeCKMX BOJH. [IpojionbHEIE U
nonepeynsle  BOMHEL JMMHAa BOJNHEI M CKOPOCTE €€ pacrnpocTpaHeHHs.
Mexanudeckie BOJIHEL B TBEPJOM Telle, CEHCMUYECKHE BOJTHEL

3Byk. 'poMKoCTs 3ByKa H BBICOTa TOHA. OTpaxkeHnue 3Byka. MHOpasByk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. Habmonenue xoneOaHwii Tea MOA NEWCTBHEM CHIIBI TSOKECTH M CHIIBI

YIIPYTOCTH.

2. Habmopenue xoneOaHui rpy3a Ha HUTH U Ha MIPYXKHHE.

3. HabmoneHue BeIHYX/IeHHBIX KoJIeOaHMH U pe3oHaHca.

4. PacnpoctpaHeHue POIONBHEIX U TIOTIEPEYHBIX BOJH (Ha MOJIEIH).

5. HabmroneHue 3aBHCHMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHUH pe30HaHC.

Jlabopamopnsie pabomer u onvimol.

1. Ompezenenue 4YacTOTBl M TIepHOfA KOJNeGaHMA MaTeMaTHYeCKOro

MasiTHUKA.

2. Ormpenienenue 4acToThl U Meprojia KonedbaHuit NpyKUHHOIO MasiTHUKA.

3. Mccnenopanue 3aBHCHMMOCTH Iepuofa KoJeOaHUi MOABELIEHHOr0 K HUTH

rpy3a OT JJIMHBI HATH.
4. Hccrnenopanue 3aBucHMOCTH Nleproja KoneGanui NpyKMHHOTO MasgTHUKA
OT Macchbl rpysa.

5. IlpoBepka He3aBMCHMOCTH IIepuofa KosebaHuii rpysa, IMOJBENIEHHOTO K
HHTH, OT MAaccel Ipysa.

6. OnBITEl, JEMOHCTPHPYIOLIHE  3aBHCHMOCTL  Il€pHOAa  KojebGaHuit
NIPY/KHHHOIO MASTHHUKA OT MAcCChl IPy3a M )KECTKOCTH MPYKHHEIL.

7. Mzamepenue ycxopeHHUs: CBOOOIHOTO TTaACHHS.

Pazpen 10. JiekTpoMaruuTHoe 10JIe H 3JIeKTPOMATHUTHBIE BOJTHBI.

DNeKTpOMarHuTHOE  IoJie.  JJIeKTPOMAarHuTHele  BomHel.  CBo#cTBa
BJIEKTPOMAarHUTHEIX BoNH. Illkana asnekTpoMarHUTHBIX BOJH. Mcmonb3oBanue
3JIEKTPOMATHUTHBIX BOJIH /IS COTOBOM CBA3M.

OnexrpoMarHuTHas npupoxa cBera. CkopocTh cBeta. BonHOBBIE CBONCTBa
cBeTa.

Hemoncmpayuu.

1. CBoHcTBa 3JIEKTPOMATHUTHBIX BOJH,

2. BonHossie cBoitcTBa cBeTa.



Jabopamopnsie pabomest u onvimuol,

1. MI3y4eHHe CBOWCTB 3JIEKTPOMAIHMTHBIX BOJIH € MOMOIIBK) MOOMIIBHOIO

tenedoHa.

Pazgen 11. CgeroBble siBIeHHs.

JlygeBass  momens  csera.  Mcrounuku — cmera. IIpsimoniuHelHoe
pacnpocmaﬂeﬂue CcBETA. 3aTMEHHS COJ’IHL[& H .nyHLI. OTI)B}KGHHC ceera. [Timockoe
3epKaJlo. 3aKOH OTPaXKeHUsl CBETA.

Ilpenomienue cBeTa. 3aKOH IpeloMIICHUsA cBeTa. [lomHoe BHYyTpeHHee
oTpaxkeHue cBerta. Vcrmone3oBaHWe TIOMHOrO BHYTPEHHEIO OTpPaKeHUs B
OTITHYECKUX CBETOBOJIAX.

Jlunsa. Xop nydeii B nunze. Ontrdeckas cuctema (oToanmnapara, MUKPOCKoIa
U Teneckona. ['1a3 kak ontHyeckas cucTema. BIH30pYKOCTE U AallbHOZ0PKOCTE.

Paznoxenne 6emoro ceera B cnektp. Omnwitel Herorona. CrnoxeHue
CIIEKTpaIbHBIX 1IBETOB. J{Hcmepcus cBeTa.

Hemoncmpanyuu.

IIpsimonuHeitHoe pactpocTpaHeHHe CBETa.
OrpaxeHue cBeTa.
ITomyuyerue u3zo0paxKeHuit B MIIOCKOM, BOTHYTOM H BBIITYKIIOM 3epKaliax.
IIpenomienue ceera.
OnTHYecKH# CBETOBOI.
Xon myueit B cobuparommei JTMH3e.
Xon myuelt B paccerBaroliei TuH3e.
+ Tomyenue u300paXkeHHHA ¢ TOMOIIBIO JIMH3.
ITpusnmn gelicTBus oToanmnapara, MEKPOCKOIIA K TeIeCKona.
10. Mojiens 1i1aza.
11. PasyioxeHue 6enoro cBeTa B CIEKTP.
12. HOH}”—IEHPIE 6C.TIOI'O CBeTa I[IPH CJIOKEHHH CBETA PA3HBIX LIBETOB.
JlabopamopHsie padomst u onblnibl,
1. MccenenoBanue 3aBUCHMOCTH YIUIa OTPAXKEHHUS CBETOBOIO JIyda OT yria
NajeHus.
2. MzyyeHue xapaKTEpHCTHK H300pakeHHs IpejIMeTa B TUIOCKOM 3epKaJe.
3. Hcenenosanue 3aBHCHMOCTH yIila MPEIOMIIECHHS CBETOBOTO JIy4a OT YIJIa
[1aJICHUA Ha TPaHHLE «BO3IYX—CTEKIION.
INonyueHue u3zobpaskeHul ¢ NOMOIILIO COOUPAIOIIEN THH3LL.
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Omnpenenenne GoKycCHOro pacCTOSHUS M ONTHYECKOH CHIIBI COOMparoInei
JIHH3BI.

6. OmBITH 10 pa3IOKEHHIO 6EI0ro CBeTa B CIEKTP.

7. OneiThl MO BOCIPHATHIO I[BETA IPEIMETOB INPH MX HAOJIONCHUM dYepe3
LIBETOBBIE (DHUITBTPEI.



Pasjen 12. Ksanrossle spnenus.

Onerter Pesepdopaa u mianerapuas Mozens atoma. Mojens aroma bopa.
Hemnyckanne u nornomenue ceera aromom. Keants!, JInHeiuaTsie CIIEKTPEL.

Panuoaktusrocts. Anbda, Geta- U raMma-mydenus. Crpoenne atomHoro
aapa.  HyknoHHas MOAens aTOMHOrO snpa. M3oronsl.  PaguoakTHBHBIC
TipeBpainenus. [lepuoa monmypacnazia aTOMHEIX siep.

AnepHsie peakumy. 3aKOHBI COXPAHEHHS 3aPALOBOTO M MACCOBOTO HHCEIL.
OHeprusi CBA3H aTOMHBIX simep. CBsish Macchl U sHeprud. Peakumwm cunreza u
Aenenus suep. Mcrounuxu sHepruu ComHIa 1 3BE31.

Snepuas smepreruka. JIeHCTBHS pagHOAKTHBHEIX H3IIyYCHHUH Ha HKUBBIE
OpraHU3MBI.

Hemoncmpauuu.

CHekTpsI H3/1y4YeHHs U IIOTIONIEH .

CrieKTps!I pas3iuyHbIX ra3os.

Crnrextp Bomopona.

HaGmonenue Tpexos B kamepe Buibcona.

Pabora cuérynka HOHW3UPYIOLINX U3TYIEHHIA.

Perucrpanys usnyuenns npupoHEIX MEUHEPAIOB H IIPOYKTOB.

Jlabopamopnsie pabomet u onsimot.

1. Habumozienue CIOMHEIX 1 NIMHEHYATEIX CITEKTPOB H3TYHIEeHHA.

2. Hccnenosanve TpeKoB: M3MEPEHHE SHEPIMH YacTHIEI 110 TOPMO3ZHOMY

1yTH (1o ororpadusm).

3. Nsmepenue papuoaktusroro Gpona.

IloBTOopHTEILHO-0606mA 0N MOTYTB.

IloBTopHTENnEHO-0606MAIIME MOSYTh IpeAHASHAYEH JIJIs CHUCTEMAaTH3ALHH
¥ 000061IeHNs PEMETHOIO COAEPIKAHHS H OTIBITA AESTETHHOCTH, npuobpeTéHHoro
NpY M3yHCHHH BCETo Kypca (U3NKH, a TakkKe JUIA NMOATOTOBKM K OCHOBHOMY
FOCYNapCTBEHHOMY JK3aMeHY 110 ¢musuke A oOydarommxcsi, BHIGPABIIMX JTOT
YyueOHEIf npeaMer.

Ilpu M3ydeHHn TaHHOTO MOZyIIst pealM3yiOTCA M CHCTEMATH3UPYIOTCS BHJIBI
ACATENBHOCTH, HA OCHOBE KOTODBLIX 00eCcneYnBaeTcss TOCTUKCHHE MPEIMETHBIX M
METAlIPEIIMETHBIX ~ IUTAHHPYCMBIX  PE3yJbTaTOB  OOydeHus, opmupyercs
CCTECTBCHHOHAYYHAA IPaMOTHOCTh: OCBOEHHE HAYYHBIX METONOB HCCIIENOBAHUS
ABNICHWH TIPHPOABI M TECXHHKH, OBJIAJEHWE YMEHHSIMH OOBICHATH bu3nueckue
ABJICHMS, TPUMEHS! IONYYCHHBIC 3HAaHWA, pelaTh 3aa4d, B TOM WYHCIE
Ka4YeCTBCHHBIE H SKCIIEPUMEHTANIBHEIE.

IIpuHIHIHATLHO A TEILHOCTHBIH XapaKTep JAHHOTO Pa3eNa Pealu3yeTcs 3a
CHET TOTO, 4TO OOYYAIOIIHECs BRIMONHAIOT 3a/aHMs, B KOTOPBIX HM TIPE/JIaraeTcs:
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Ha OCHOBE IIONYYCHHBIX 3HAHUH pACNO3HABATE M HAYYHO OOBACHITH
usnIecKkue ABIECHUS B OKpYIKaroLIeit IIPUPOJIE U [OBCE/THEBHOM KU3HHU;
HCIIO/Ib30BATh HAYYHbIE METONBI HCCIIENOBAHHSA QU3NYECKHX ABNCHUIL, B TOM
HHCIIE JUIA IPOBEPKHM TUIIOTE3 U [OJIYYCHHS TEOPETHIECKUX BEIBOIOB;
OGBSCHATE HAYYHbIE OCHOBBI HaMbOJee BAKHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMED, IIPAKTHYECKOTO UCTIONb30BAHMS Pa3IMYHBIX HCTOYHHKOB
OHEPrvM Ha OCHOBE 3aKOHA NMPEBPAIIEHHUS U COXPAHEHHs BCEX M3BECTHBIX BHIOB
3HEpPrHH.



IUIAHUPYEMBIE PE3VJIBTATBEI OCBOEHMS IIPOTPAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHHUS

Vsyuenne Qpusuki Ha ypoBHe OCHOBHOTO 06LIEro 0Gpa3oBaHHs HANPABICHO

Ha NOCTH)KEeHHEe TUYHOCTHBIX, MCTaNpPEeIMETHEIX H IIPEIMETHEBIX Oﬁpa.'iOBaTeJ]BHBIX
PE3YIIBTATORB.

B pesynbrare usyuenus Gpu3MKM Ha ypOBHE OCHOBHOTO O6IIEr0 06pPA30BAHHMS

y obyuaromerocs: OyayT cpopMHPOBaHBI CIEAYIOLIME JIMYHOCTHBIE PE3yJIBTATH B
HAaCcTH.

1) IaTPHOTHYECKOr0 BOCIHTAHHS:

- IIPOSIBIICHHE MHTEpeca K UCTOPHU M COBPEMEHHOMY COCTOSHHK) POCCHHCKOMN
usnyeckoit Haykw;

- HEHHOCTHOE OTHOIUGHHE K JOCTHIKEHUAM POCCHHCKUX YIEHBIX-(PH3HKOB;

2) rpasJancKoro u AyX0OBHO-HPaBCTBEHHOT0 BOCIIMTAHAS:

- TOTOBHOCTE K aKTHBHOMY YYaCTHIO B 00CYIeHUH O0IIECTBEHHO 3HAYMMBIX 1
STHYECKUX TPOGIIeM, CBA3aHHBIX C IPAKTUYECKAM TPUMEHEHHEeM JOCTIKEHHH
puznkwy;

- OCO3HaHWE BAXXHOCTH MOpPAIBbHO-ITHYECKHMX IPHHIMIIOB B JEITENBLHOCTH
y4€HOro;

3) 2CTeTHYECKOro BOCIIHTAHMSA:

- BOCIIPHATHE ICTETHYECKUX KayecTB (HU3MYECKOld Hayku: e rapMOHMYHOIo
MIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JTAKOHHUHOCTH,

4) HeHHOCTH HAYYHOrO O3HAHHS:

- OCO3HaHHE LEHHOCTH (U3MYECKONH HAayKH Kak MOINHOIO HHCTPYMEHTA
TIO3HAHMA MHpPA, OCHOBBEI Pa3sBUTHS TEXHOIOTHMH, Ba)KHEHMIIEH COCTABIAIOMIEH
KYJBETYPEL;

- pasBUTHE HAyYHOH JIOOO3HATENBHOCTH, MHTEpECa K HCCIIEI0BATEeNbCKOM
JeATeIbHOCTH;

5) dopmupoBaHMs  KyJABTYPHI  300pPOBbH M  3MOLHOHAJBLHOIO
Osarononayumns:

- OCO3HaHHe IEeHHOCTH Oe30macHOro obpasa JKH3HH B COBPEMEHHOM
TEXHONIOTHYECKOM MHpe, BaXHOCTH IPaBHJI 0E30IacHOro IOBEACHHMS Ha
TPaHCIOpTe, Ha HAOpOrax, ¢ SJIEKTPMYECKUM H TEILUIOBLIM 00OpYIOBaHHEM B
JIOMAITHUX YCIOBHAX,

- ¢GOPMHPOBAHHOCTH HaBbIKa peIICKCHH, IPH3HAHIE CBOETO MpaBa Ha OIHOKY
H TAKOTO e NpaBa y APyroro 4ejI0BeKa;

0) TPY/I0BOT0 BOCIHTAHHS

- AKTHBHOE yYaCTHC B DPELICHWM IPaKTHYECKHX 3ajJau (B pamKax CeMbH,
obpasoBaTeNbHON  OpraHu3alMM, TIOpOAa, Kpas) TEeXHONOTHYECKOW WU
COLMANLHON HATIPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PH3MIECKUX 3HAHUIL;



e - MHTEpEeC K NPAKTHIECKOMY H3YICHHMIO TPO(ECCHH, CBI3aHHBIX C (hHU3HKOM;

e 7)3KOIOrHYECKOT0 BOCIHHTAHUS:

o - OpHMeHTaUus Ha NpHMeHeHWe (U3MYECKMX 3HAHWH A peleHus 3ajad B
0061acTH OKpYXXaroIe cpepl, MJIAHAPOBAHHUA IOCTYNKOB M OICHKH HX
BO3MOXHBIX TTOCIIECTBHIM JUISI OKPYKarOIIEH Cpeaibl;

e - OCO3HaHME ITI0GAIBLHOrO XapakTepa JKOJIOTHHYECKHX MpobieM M MyTeH HX
peleHHus;

o 8) aganTalHH K H3MEHSIOIHMCS YCJIOBHAM COIMAJBLHOM W MPHPOAHOI
cpearl:

e - TOTPEOHOCTH, BO B3aMMOJEMCTBUM IIPH BBINOJHEHHH HCCIIEIOBAHUA |
IIPOeKTOB (U3MUIECKON HANPABJIEHHOCTH, OTKPBITOCTH ONbITY W 3HAHHAM
APYTHX;

¢ - T[IOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTHYECKYIO
JIeSATENBHOCTE;
s+ - 10TpeGHOCTD B (POPMUPOBAHKMK HOBBIX 3HAHWH, B TOM 4HCIe HOPMYIHpOBATE

WeH, MOHSTHS, THIIOTe3b! 0 PH3HYeCKHX 00BEKTaX U ABICHHAX;

e - oco3HaHWe NeUIMTOB COOCTBEHHBIX 3HAHHUM U KOMIIETEHTHOCTEH B obnacTu
puznky;

e - [UIAHWPOBAHHE CBOETO Pa3BUTHs B IPHOOPETCHUM HOBBIX (PH3HYCCKUX 3HaHHUIA;

e - CTpEMJICHME aHAIM3UPOBATE ¥ BBIABIATE B3aUMOCBA3H NPHPOJIBI, obmecTBa 1
SKOHOMHKH, B TOM YHCJIE C HCIIONB30BAHUEM (PU3MUECKUX BHAHHI;

e - OIlGHKA CBOMX JeHcTBHil ¢ yuéToM BIHMSHHMA Ha OKPYNKarOIyI0 Cpeuy,
BO3MOXHBIX TJT00ATBHBIX TIOCIIEICTBHMA.

METATIPEAMETHBIE PE3YJIbTATBI

B pe3yssTare 0CBOCHHS [IPOTPaMMBI 110 (PU3NKE HA yPOBHE OCHOBHOTO obwero
obpaszoBaHus y ofyuarouterocs OymayT cQopMHpOBaHBI MeTampeAMeTHbIe
Pe3yJBTATHI, BKIXOYAIOIIHE TO3HABATCIIPHBIC YHHUBCPCANBHEIS y4ebHbIe IeHCTBUS,
KOMMYHMKATUBHBIE  yHHBepcalbHble  ydeOHble — JIHCTBHSA,  PEryJsiTHBHBIC
YHHBEpCAIbHBIC YYCOHBIE NeHCTBUSL.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE yueOHbIE JeHCTBHS

Bazogsle JorndecKne JAeidcTBHA:
e BBLIABISATH ¥ XapakTepu30BaTh CYIICCTBEHHBIE IIPH3HAKH 00BEKTOB
(sBneHuit);
¢ YCTaHABIMBAThH CYLIECTBEHHBIH NPU3HAK KIacCH(UKALMH, OCHOBAHUS /IS
00001IeHNs U CPABHEHNUS;



10.
11.
12.
13:
14.
15.
16.

Hab6monenne MexaHn9ecKuX siBJICHUH, IPOHCXOAIINX B CHCTEME O0TCHETa
«Tenexka» npy e€ paBHOMEPHOM ¥ YCKOPEHHOM JBMXKCHHH OTHOCHTENBHO
KabuHeTa QU3NKH.

3aBUCHMOCTh YCKOPEHMS Tella OT MAacChl Tejla M JEHCTBYIOLIeH Ha Hero
CHIBIL.

Habmomenue paBeHCTBa CHII IPH B3aUMOJIEHCTBUM TEIl.

H3MeHeHHe Beca Tena IPH YCKOPEHHOM JIBHIKEHUU.

I[lepenaya UMIyILCa IPH B3aUMOACHCTBHM Tel.

IpeobpazoBaHus SHEPIHH IIPH B3aHMO/IEHCTBUHU TeIL.

CoxpaHeHue UMITYJIBCa IIPH HeYNPYroM B3auMOIEHCTBUH.

CoxpaneHue UMITyJIbCa TIPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBHH.
HabroieHie peakTHBHOTO JIBHKEHHA.

CoxpaHeHHe MEXaHMYECKON JHEPTHH TIPH CBOOOIHOM NaICHHH.
CoxpaHeHHe MEXaHNIECKOM SHEPIHH NPH JBIKCHHUH TelTa IO eHCTBHEM
[Py KHHBL

JJabopamopHsie padonibl u ORLINTHL.

e

10.

1.

KoHcTpynpoBaHue TpaKTa /Ul PasroHa M JANbHEHINEro paBHOMEPHOro
JIBIDKEHHS! LIAPUKA UIIH TEJIEeHKKH.

Onpefenenue CpeiHell CKOPOCTH CKOJNBXKEHHUS OpycKa WIIM JIBIKCHHS
IIapHKA N0 HAKJIOHHOM IIJIOCKOCTH.

Ornpejie/ieHne YCKOpeHHsl Tela NPU PaBHOYCKOPEHHOM JIBMIKCHHH [0
HAKJIOHHOH TUIOCKOCTH.

HcceneoBanye 3aBUCHMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBHKEHHH De3 Ha4allbHOH CKOPOCTH.

[IpoBepKa THIIOTE3Bl: €CI¥ IPY PABHOYCKOPCHHOM JIBMKeHHH Oe3
HAUYaNpHOM CKOPOCTM IYTH OTHOCATCH KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MIPOMEKYTKH BPEMEHH OJTMHAKOBBL.

WcclrlenqoBanne 3aBUCHMOCTH CHIJIBI TPEHMS CKOJBXEHHS OT CHIIBI
HOPMAaJILHOTO JIaBJIEHHS.

Onpenenenne K03 hUIHEHTa TPEHUS CKOJIBLKEHHS.

OnpepelieHHe HKECTKOCTH MPYKHHBIL.

Onpezenenne paboThl CHITBI TPEHUS IPY PABHOMEPHOM JABHKEHHHU TeJld 110
TOPHM30HTANBHOM [TOBEPXHOCTH.

Onpenenenne paboTbl CHIBl YNPYroCcTH IIpH IOABEME Tpy3a C
HCIIONB30BAHNHEM HENOIBHKHOTO H TTOBHIKHOTO OJI0KOB.

V3yueHue 3aK0HA COXPaHEHHS SHEPIUH.

Paznen 9. MexanudeckHne KoJieOaHUs M BOJIHEIL



BBISIBIISITE 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpuBaeMbIX (akrax,
JAHHBIX U HAOJIOACHHUAX, OTHOCAIIMXCH K QUIHISCKUM SBICHUIM;
BBIABIATL IPHYHHHO-CACACTBCHHBIC CBA3M IPH H3YYEHHH (QU3HIECKHX
ABIICHUH H IIPOLIECCOB, A€NATh BBEIBOADI ¢ HCIIOIL30BaHMEM JSIyKTHBHBIX U
MHIYKTHBHBIX YMO3aKIIOYCHUH, BBIBMIaTh THIIOTE3BI O B3aHMOCBSI3SX
(hH3HYECKHX BETHYHH;

CaMOCTOSITENIEHO BLIOMpPATE CIIOCOD pereHns ydedHon pu3nvecKoi 3anaiyu
(cpaBHEHME HECKONBKMX BapWaHTOB pemiexus, BbeiOop Hambonee
MOAXOSILIErO ¢ YUETOM CAMOCTOSTENBHO BRIJIEIEHHBIX KPUTEPHUEB).

BazoBbie HCCIEA0BATEIbCKHE IeHCTBHA;

HCII0JIB30BATh BOMPOCH! KaK MCCIeI0BATENECKUH HHCTPYMEHT MTO3HAHMS;
MPOBOMTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHy OIIBIT, HECIIOXKHBIH
(H3HYECKUH 3KCIEpHMEHT, HeOOoubIIoe HCCAefoBaHHe (UIHYECKOro
SABIIECHHA,

OllGHMBaTh Ha [NPUMEHUMOCTE H  JOCTOBEPHOCTH MHGOPMAIMIO,
ITOJIYYEHHYIO B XO/I€ MCCIEIOBAHUS MIIH 9KCIIEPUMEHTa;

caMocTosATeNIbHO (GopMyIHpOBaTH 0000IIEeHHS W BEIBOBI 10 pe3yJbTaTaM
MIPOBEIEHHOTO HAOIFOACHHUS, OIBITA, HCCIICIOBAHMS,

[IPOrHO3MPOBATE BO3MOXKHOE JlanbHeliluee pa3BuUTHe  (PH3IMUECKHX
TMPOLIECCOB, & TAKXKE BBIJBUrATH NPEIIONOKEHHS 00 UX Pa3sBHTHH B HOBBIX
YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ nndopmanmeii:

NPUMCHATD PasiIdTHBIC METOMBI, HHCTPYMEHTEI M 3alpoCkl NIPH MOHCKE H
orbope MHGOPMAIMA WM JIAHHBIX C YY4ETOM MpelIOKEeHHOH y4deOHoi
busngecKoit 3aaaqu;

aHAIN3UPOBATh, CHCTEMATU3UPOBATE ¥ WHTEPIPETHPOBATH MHPOPMAIUIO
Pa3THYHBIX BHIOB U (hOPM NPeCTaBIICHUS;

CaMOCTOSTENIBHO BBIOMpaTh ONTHMaNbHYI0 (OpMY  IIPEICTaBIEHHA
HH(I)O]JM&U,HH H HIIIIOCTPUPOBATE pElIacMbIe 3a1da4M HECIOKHBIMH
CXEMaMHU, TAarpaMMaMu, HHOU rpadMKoi 1 MX KOMOMHALMAMH.

KoMMyHnKaTHBHBIE YHHBepcaibHbIe yyeOuble JeiicTBH:

B Xozie obcyxaeHus yd4ebHOro marepuana, pesyJbTaToB JabopaTOpHBIX
paloT ¥ MPOEKTOB 3a1aBaTh BOTIPOCH 10 CYLIECTBY 00CYIKIaeMOM TEMbI U
BBICKa3bIBaTh MW, HalENeHHbIe Ha pelIeHME 3a[a4d ¥ MOJepKaHue
GraroyxenaTensHOCTH OBIEeHNS;

COTIOCTAB/ATh CBOM CYXKAGHUS C CYXIEHHAMH [PYIHX YYacTHHKOB
JMasora, 0OHapy)KMBaTh Pa3Idvle U CXOACTBO MO3HMLIHMH;

BBIP&XKATH CBOO TOUYKY 3peHHsI B YCTHBIX M THChMEHHBIX TEKCTAX;



1y6ITMYHO TIPECTABIIATH PE3yBTATEl BBIIOIHEHHOTO (PU3MIECKOTO OIbITa
(PKCTIEPIMEHTA, HCCIIEIOBAHMS, POEKTA);

[TOHUMATH ¥ HCTIOJIB30BATH TIPEUMYIIECTBA KOMaH/IHOH 1 MHIUBUIYaIbHOM
paGOTHI M PElIeHnH KOHKPETHOMH (H3HIecKoi npoOIeMBl;

TIPMHUMATH L[€]IH COBMECTHOH AesTeNbHOCTH, OpPraHH30BBIBATE JMeHCTBAA
0 e JIOCTIKEHHIO: PACTIPENeNsTh pONH, O0DOCYKIaTh HPOLECCH M
pe3yJIBTATEl COBMECTHOM paboTel, 06001mAaTh MHEHUS HECKOIBKHX Jronei;
BBIIONHSTE CBOIO 4acTh PaGOTEI, JOCTUIAs Ka4eCTBEHHOIO pesyibTara 1o
CBOEMY HalpaBJICHHUIO i KOOP/{UHUPYS CBOM JEHCTBHUS C APYTHMH HICHAMU
KOMaH/{bl;

OIEHMBATh KAYECTBO CBOEro BKJIAJAA B OOIMA MPOXYKT MO KPUTCPHUAM,
CaAMOCTOATENBHO CHOPMYIIMPOBAHHBIM YIaCTHHUKAMH B3aUMO/IEHCTBUSL.

Pery/isiTHBHbIE yHUBepCAIbHbIE yaeOHble JeiicTRUs

CamoopraHu3anus:

BLISIBJISITE IPOGTEMbl B JKH3HCHHBIX M yYeOHBIX CHTyaLHsX, TpeQyIommx
nuis perienus GU3NUECKUX 3HAHWH;

OPMEHTHPOBATECS B  PA3NMYHBIX MOAXOHAX — TPHHATHA peleHui
(MHAMBHAYATBHOE, NPUHATHE PEIICHHs B TPYTNE, NPHHATHE pelieHui
TpyNmnoi);

CaMOCTOSTEIEHO COCTABNIATH ANFOPUTM pellieH s GU3NUecKOH 3aa4u Ui
[UTaHa UCCIeIOBAHMS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATE Ipe/JIaracMbi¢ BapruaHThb pelIeHuH;
JieJIaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTh 32 PElIEHHE.

CaMOKOHTPOJIb, SMOIHOHAILHBI HHTE/ICKT:

L ]

NlaBaTh AJ[EKBATHYIO OIEHKY CHTYallMK U TIpeyiarath iaH e€ u3SMEHCHHUS,
0OBACHATE TPUYMHBI  JOCTIKEHHS  (HEIOCTHMXKEHHs) — pe3ylbTaToB
NEeATETBHOCTH, JaBaTh OLEHKY TIPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBEI B JIeSTebHOCTh (B TOM 9HCJIE B XOJ BBINOIHCHHA
(H3MIECKOTO  WCCNeJOBAHMS WM [POEKTa) HA OCHOBE  HOBBIX
OGCTOSTENBCTB, WM3MEHMBIIMXCA CUTYAIWi, yYCTAHOBJIEHHBIX OIIMOOK,
BO3HMKILIHX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBHE PE3yJIhTaTa LIEIH U YCIIOBHAM;

CTABHTh ce0s Ha MECTO APYroro YeloBeKa B X0/€ CIIopa MK AHCKYCCHH Ha
Hay4HYIO TeMY, TOHMMaTh MOTHBBI, HAMEPEHHUS 1 JIOTHKY APyTroro;
[IpU3HABATH CBOE TIPABO Ha OIMOKY TIPH PELUCHUH PU3UHECKHX 3a/ad Wi
B YTBEpIKICHHUAX Ha HAy9HbIE TEMBI M TAKOE K€ NPaBo Apyroro.

INPEJMETHBIE PE3YJIbTATBI



K xoniy o6ydeHus B 7 Kjacce IPeAMETHBIC pe3yIbTaThl Ha 6a30BOM YpPOBHE
JOIDKHEI OTpaXkaTh ¢(OPMUPOBAHHOCTE Y 00YUAOIIUXCS YMEHUIT:

e MCIOJNB30BATH TIOHSTHA: (Qu3MdecKMe M XMMHYCCKHC  ABICHMA,
HaOIONeHue, DKCIEPUMEHT, MOJIeNb, THIOTe3a, EAWHUIIBI (pusHUECKUX
BENMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHMs BEIIECTBA (TBé€pno0E,
JKHIKOe, Ta3000pa3HOe), MEXaHWYEeCKoe ABIKCHHE (paBHOMEPHOE,
HepaBHOMEPHOE, IpSAMOJIMHEHOE), TPaeKTOpHs, paBHOJEHCTBYIOMIAs
cwia, Aepopmaums  (ympyras, MJacTUyecKas),  HEBECOMOCTD,
coO00IIaroIIHecs COCY/Ibl;

 pasnuuaTh ABIeHMs (AUpQY3Hs, TEMIOBOS IBHKCHAC yacTHI[ BEINecTBa,
paBHOMEpHOE  ABIDKEHHWe, HEpaBHOMEPHOC  IBIKCHHC, UHEPLHUS,
B3aUMOJICHCTBHE Tell, PaBHOBECHE TBEPABIX Tel C 3aKpeIUIEHHOH OCBHIO
BpallleHys, epeJiada AaBleHns TBEP/BIMU TeIaMH, JKUJIKOCTSIME U Fa3aMH,
arMochepHOe JaBIeHHe, IUIaBaHue Tell, NPEeBPAIICHAS MeXaHHIEeCKOH
SHEpruy) Mo ONMCAHUIO MX XapaKTepPHBLIX CBOMCTB M Ha OCHOBE OIIBITOB,
JeMOHCTPUPYIOIIKX JaHHOe Gu3HdecKoe SBICeHUE;

e pacrno3HaBaTh TPOSBICHHE  M3Y<ICHHBIX QU3NYECKUK  SIBJICHUM B
OKpY)KAaloleM MHpe, B TOM 4HACHE (usuyecKkue SBJICHUS B TNPUPOLE:
IpUMephl JBIKCHUS C PasIMYHBIMH CKOPOCTAMU B JKUBOW M HEXHBOH
npupojie, ACHCTBHE CHIBI TPEHWs B MNpPHPOAC M TeXHUKe, BIHMSIHHE
arMochepHOro JaBleHus Ha KUBOW OpPraHW3M, IUIABAHAC pbIO, pByary B
Tesle YeNIOBeKa, NIPH 3TOM IEPEBOUTE MPAKTHYECKYIO 3a/lady B yuebHy10,
BBIIEJISITH CyLECTReHHbIE CBONCTBA (PU3HAKM) QH3HIECKAX SIBTIEHUH,

e ONHCHIBATH M3yUEHHBIE CBOMCTBA TeJ ¥ (PH3HYECKHE SBICHHS, UCTIOTB3YS
(usEHecKue BENHYHHEI (Macca, 005EM, TIIOTHOCTH BEIIECTEE, BpeMs, ITYTh,
CKOPOCTb, CPE/IHSISI CKOPOCTh, CHIld YIPYTOCTH, CHIA THKECTH, BEC Tena,
cyIa TPeHUs, aBnenue (TBEPIOro Tela, KUAKOCTH, rasa), BbITAJIKHBAKOLIAs!
cHia, MexaHmdecKas paGoTa, MOIIHOCTb, IJIEHO CHMIIBI, MOMEHT CHIIBL
ko>(Q(UIMEHT IIONE3HOro JEHCTBHS MEXaHM3MOB, KHHETHHCCKAd s
[OTEHLMATbHAs SHEpPrud), NpPU ONMCAHMK TPABMJIBHO TPAKTOBATE
U3MYECKHI CMBICIT HCTIOJB3YEMBIX BEIMIHH, X 0003HaueHHA U CIAMHHITBI
(u3MUECKUX BEJNHMYHH, HAXOIUTH dopMyIBl, CBA3BIBAIONIKE JAHHYIO
(uU3MYECKyI0 BeIMYMHY C JAPYIMMM BENMIHHAMH, CTPOWTE rpadpuxu
H3YYEHHBIX 3aBUCUMOCTEH PU3MIECKIX BEUINH;

 XapaKTepu3oBaTbh CBOMCTBa TeN, (QU3MUECKAE SBICHAA H TPOLIECCHI,
HCTIONB3Ys TIPaBHIIa CIOKEHUA CHI (BIOTb opHO# npsamoit), 3akoH ['yka,
sakon Ilackans, 3aKoH ApXuMesa, IPaBWiIo paBHOBECHA phIdara (6moxa),
«30710TOE TNPaBUIIO» MEXAHHWKH, 3aKOH COXpaHCHH MeXaHUIECKOH



SHeprMH, TpH O9TOM J[aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M
3alMChIBATh €I'0 MATEMATHUECKOE BRIPAKSHHE;

0OBSICHATE (PH3NUECKUE SBJICHHS, IIPOIECCH] H CBOMCTBA TeJN, B TOM YHCIIe
M B KOHTEKCTE CHTyallMii [PaKTHKOOPHEHTHPOBAHHOIO XapaKTepa.
BBIABJISATH [PUYMHHO-CJIEJICTBEHHBIC CBSA3H, CTPOMTE obmsicHenne U3 1-2
JTOMMYECKHX IIATOB ¢ ONMOpOM Ha 1-2 M3yHEeHHBIX CBOHCTBA (hHU3IIECKIX
ABITeHUH, QU3HIECKUX 3aKOHA NN 3aKOHOMEPHOCTH;

pelIaTs pacuéTHble 3aj1auM B 1-2 JNEHCTBUA, HMCHONB3YA 3AKOHBL H
dopMyITEI, CcBA3BIBAIONME (U3UYECKAE BETUMHBI: HA OCHOBE aHAlH3a
YCITOBUS 3aaul 3aIUCHBATH KPATKOE YCIOBUE, NIOJCTABIIATE busnuecKue
BeNMUMHBL B (POPMYJIBI ¥ IPOBOJAMTL PACUEThl, HAXOJMTH CHPABOTHBIC
JTaHHBIE, HEOOXOMMBIE Ul PElIeHHs 3324, OUEHUBATE PEaliCTHIHOCTE
TIOTy4eHHON QU3NICCKON BeIIMIHHEL,

pacro3HaBaTh NPOOIEMb, KOTOPEIE MOXHO PEIIMTh TIpA  HOMOTIH
(PUBHIECKMX METOJIOB, B OIHCAHAH ACCIIGIOBAHMS BEIIEIATE IPOBEPAEMOS
npe/nookenne (THIoTe3y), Pa3iudaTh i HHTEPIPETUPOBATE HOTy4eHHBLHI
pesysbTaT, Haxo[uTh OMHMOKM B XOJe OMBITA, JAENaTh BBIBOLBI IO €ro
pe3ynbTaTam;

NPOBOJMTh ONBITEL 10 HAGMIONEHAI0  (HIMIECKHX SIBTICHUNA WA
(pu3HUECKUX CBOMCTB TeN: GopMyIMpPOBATE NPOBEPSEMBIE IPCATIONOKEHNA,
cobUpaTh YCTAHOBKY U3 NPEVIOKEHHOro 000pYNOBAHHA, 3aHCHIBATE XO4
OTBITA H (GOPMYIIHMPOBATE BEIBOJIBI;

BBIIIONMHSATH MNpSMble M3MEPEHUA PacCTOAHMSA, BPEMEHH, MacChl TeJa,
06bEMA, CHJIBI M TEMIIEPATYphl C MCIONB30BAHUEM aHAJOTOBBEIX 1
M(POBLIX TPHUOOPOB, 3aNMCHIBATE IIOKA3AHHA npubopoB ¢ y4ETOM
3a/1aHHOM aGCONIOTHOM MOrPELTHOCTH U3MEPEHUH;

IIPOBOJUTH UCCIIEAOBAHNE 3aBUCHMOCTH OIHOM (PU3NYECKON BETHIMHEI OT
APYTO C HCHONB3OBAHHEM MpPIMBIX M3MEpeHHH (3aBUCHMOCTH  ITyTH
pABHOMEPHO JIBIKYIIET0Cs TeNa OT BPEMEHH JIBHIKEHIS TeNa, CHIIBI TPEHIA
CKOJIBKEHHS OT Beca Telld, KadecTBa OOPabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHIIBI TPEHHUS OT IJIOMIAH CONPHKOCHOBEHHMS TE, CHIIbI
YIIPYTOCTH OT YIJIMHEHUS IPYKUHEIL, BBITAJIKMBAIOMEN CHITBI 0T 00bEMA
NOrPY)KEHHOM YacTd Tena U OT IIOTHOCTH JXUAKOCTH, e€ He3aBUCHMOCTH
OT TUIOTHOCTH TeNa, OT TIYGHHBI, Ha KOTOPYIO MOTPYIEHO Tello, YCIOBH
[UIABAHMS TeJl, YCIOBHMHI PaBHOBECHs pelvyara u GII0KOB), y4acTBOBAaThb B
[IAHAPOBAHME y9eOHOTO HMCCIENOBaHM, COOMpaTh yCTaHOBKY H
BBIIONHAT H3MEPCHUS, CIEAys MPSANOKeHHOMY ILIaHY, (QUKCAPOBaTh
pe3yJbTATHl TIONYYEHHOH 3aBHCHMMOCTH (QU3HYECKHX BEIMYMH B BUIE



[IPEIOKEHHBIX TAaOmuI ¥ TpadyKoB, neiaTh BEIBOJIBL IO pe3ynbTraTaM
HCCTIeIOBAHMS,

[IPOBOAMTh KOCBEHHbLIC H3MEPECHHUA u3MUeCcKnX BETMIUH (TIOTHOCTE
BeIecTBa XKULKOCTH U TBEP/IOTO Tella, CHlla TPEHHS CKOJIBKEHIA, IABICIIHIE
BO3/(yXd, BBITAIKMBAKOLIas CHIA, fleficTByolas Ha IOTpYXKEHHOE B
JKAIKOCTH  Tel0, KOI(QOUIMEHT —IOJNE3HOro  JSHCIBHA  IPOCTHIX
MeXaHU3MOB), CieAys IPeUVIOKECHHON HHCTPYKIMU: TIPH  BBINONHEHHH
p3MepeHuil coGupaTh OKCIEPUMEHTANBHYIO yCTAaHOBKY M BBIYHCIIATE
3HAYEHUE HCKOMOM BEIIMYMHEL,

coBJII0[IaTh IpaBKIIa TEXHUKH 6€30MacHOCTH [IPH pabote ¢ n1abopaTopHbIM
000pyIOBaHUEM;

yKasbIBaTh NPMHIAIBL ACHCTBHA NpHGOPOB M TEXHUYECKHMX YCTPOHCTB:
BeChl, TEPMOMETp, JMHAMOMETP, COOOMIAIOMMECS COCYIEI, OapomeTp,
phIYar, IOBHKHEIN U HEMOABMKHBIHA OJI0K, HAKIIOHHAs! IIIOCKOCTD;
XapaKTepU30BaTh ~NPUHIMIBI  JCHCTBHA —M3YH4CHHBIX npubopoB U
TEXHMYECKUX YCTPOMCTB C OIIOPOM HA MX ONHCAHMIA (B TOM wHCIE!
MOALIAITHUKY, YCTPOMCTBO  BOJAONMPOBOAA, THAPABIMUECKUM  IIpecc,
MaHOMET], BEICOTOMEP, TIOPIIHEBOH HAcoC, apeoMeTp), UCTIoNb3Yys 3HAHUS
0 cBOHCTBAX DUIMUECKHX ABNEHMH 1 HeOOXOMUMBblEe (QU3HIECKUS 3aKOHBL 1
3aKOHOMEPHOCTH;

NPUBOAMTL  NpHMephl  (HAXOMMTh pH(GOPMAlMIO O  TpAMEpax)
[[PAKTHYECKOTO MCIOIB30BAHNs (PU3MUECKUX 3HAHMI B [OBCEHEBHON
SKHA3HU U obecrieyeHust 6e30MacHOCTH MPH obpalieHuu ¢ npubopamu 1
TEXHHYECKUMY YCTPOHCTBAMH, COXPAHEeH!s 3[10POBbA U COOIIO/ICHMS HOPM
3KOJIOTHYIECKOr0 TIOBEACHHA B OKpYKaloWIei cpene;

OCYIIECTBIATE OTOOP HCTOYHHKOB pupopmanuun B MHTepuere B
COOTBETCTBHM C 3aJAHHBIM NOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIHXCA
3HaHWH ¥ TyTEM CPABHEHMS pa3IM4HEIX WCTOYHAKOB  BBIIEIATH
MHPOPMALIHIO, KOTOpasi SBIACTCS NIPOTHBOPEYUBOI HIM MOXeT ObITh
HEJIOCTOREPHOM;

HCTIONB30BATh [IPH BHITONHEHMH yIeOHBIX 3alaHii Hay4HO-TIOMyJSIPHYIO
nuTepaTypy QU3NYECKOTO COAePIKAHMS, CTPABOTHBIC MATEPHAIIEL, pecypehl
ceti VIHTepHer, BiajgeTh HNpUEMAMH KOHCTIEKTHPOBAHMS  TEKCTA,
peobpazoBaHyst HHGOPMAITUK U3 OTHOH 3HAKOBOI CHCTEMBI B APYIYIO;
co3/1aBaTh COOCTBEHHBIE KPATKHE IMHCHMEHHbLIE M yCTHBIC coo0IeHus Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAaLMK (GHU3HYIECKOro CONepaHnus, B TOM
quc/e MyGIHUHO JIeNaTh KpaTKIe COOOIIEH s 0 Pe3yIbTaTaX MPOCKTOR Wil
yuebHBIX MCCIeJOBaHMH, TIPH 3TOM IPaMOTHO HCTIONL3OBATH H3y4YeHHBIH



[OHATAMHBIN anmapar Kypca (QH3HMKH, CONPOBOXKIATH BBICTYIICHHE
IPE3CHTALIUCH;

e IpH BHIMIONHEHHH YYEOHBIX NPOGKTOB U MCCNEJI0BAHMIA paCIpeNersiTh
0053aHHOCTH B TpyINe B COOTBETCTBHH C IIOCTABJICHHBIMH 3a/aiaMH,
CIeMUTh 33 BBHIIOIHEHMEM IUlaHa JEHCTBHMHA, aJeKBATHO OLEHHWBAThL
cobCcTBEHHBIM  BKJay B JEATENBHOCTH  TPYINBl,  BBICTPAHBATH
KOMMYHHMKATHBHOE B3aHMOJIeHCTBHE, YIUTEIBAsA MHEHUE OKPYKAIOMIHX.

K xoHuy o6ydenus B 8 kiacce NpeAMETHBIE PE3yJbTaThl Ha 0a30BOM ypOBHE

JODKHEL OTpaXkaTh ChOPMUPOBAHHOCTE Y 00YJAIOIIMXCS YMEHHH:

e UCIIONB30BATH MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEINIOBOC NBIKCHHE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHMAA BEIIECTBA, KPUCTAIINYCCKAC U
amopdHBIe Tea, HACHIMICHHBIA H HEHACBILUCHHBIH Iap, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHss JHEPTHs, TENJOBOH J[BUTATEIb,
3IeMEHTAPHBIN NEKTPHICCKUI 3apsil, 3EKTPUIECKOe [10J1e, IPOBOHUKH
¥ IHONEKTPUKH, TOCTOSHHBIN 3]IEKTPUYECKIM TOK, MATHUTHOE MOJIE;

e pa3TMyaTh SBIEHMs (TEIIOBOE pACIIMpeHMe M CXKarue, Telulonepenada,
TEIIOBOE PABHOBECHE, CMayMBaHKeE, KANMIUIAPHBIC SBICHHUA, HCIAPCHHE,
KOHJIeHCANHs], [UIABIeHHe, KpHUcTamk3aius (OTBEpAEBaHye), KHIICHHE,
Terionepenada (TernonpoBOIHOCTE, KOHBEeKIIHS, u3IyueHue),
SIEKTPH3AlKS Tell, B3aUMOJIEHCTBHE 3aps/IOB, NEHCTBHS DIIEKTPHIECKOro
TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOMICHCTBME MAarHUTOB, JeHCTBUE
MATHITHOTO [OJIS Ha POBOJHHK C TOKOM, JIEKTPOMAarHHTHAS MH/YKIHs)
10 OIMCAHMIO WX XapaKTepHhIX CBOHCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIHX JlaHHOe QU3HIeCKOoe ABICHUE;

e pACNO3HABAaTh IpOSBIEHHE W3YUCHHBIX  (H3MUECKUX SBNICHWHA B
OKpyXaloleM MHpe, B TOM 4uCie (U3MYecKue ABJICHMS B IMPHPOJC:
MOBEPXHOCTHOE HATSKEHWE M KalM/ULAPHEIC SABJICHAA B TNPHPOIE,
KpucTaulsl B mnpupoje, uamydenue ConHua, 3aMep3aHue BOJIOEMOB,
MOpcKHe Gpu3bl, 06pa3oBaHKUE POChI, TyMaHa, MHEs, CHETa, JNCKTPHICCKUC
sBieHUs B aTMocdepe, SNEeKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOS
moJte 3eMuty, Apeiid momocos, poiik MArHUTHOTO 110JI5 JUL JKU3HH Ha 3emine,
[ONApHOE CHAHME, TIPH DTOM I[EPEeBOLUTH TMPAKTUYECKYK 3aiady B
yueGHYIO, BBUIENSTh CYIIECTBEHHBIE CBOMCTBA (npu3Haky) (u3MIecKUX
SBJICHHH;

e ONKCHIBATH U3yUEHHBIE CBOWCTBA TeJl M (U3UYECKUe SBICHHUS, MCTIONb3Y
dbusmueckue BelIMUMHBI (TEMIEpaTypa, BHYTPCHHAS SHEPTHs, KOIHICCTBO
TEIUIOTH, YyJAeJibHAs TEIUIOEMKOCTh BellecTBa, YJeNbHas Terora
[JIaBJeHHs, yAelbHas TEIoTa [apoo0pa3oBaHus, YJenbHas TEIoTa
CropaHusi TOIUTMBA, KOO(QQHUHEHT IONE3HOro JeHCTBUs TETLIOBOH



MATITHHB], OTHOCHTE IbHAs BIKHOCTS BO3yXa, HIIEKTPUIECKUH 3apsiyl, CUIa
TOKa, ONEKTpUYECKOe HalpsDKeHWe, CONpPOTUBJICHHe — NPOBOJHUKA,
yJeIBHOE CONPOTHBIEHHE BEMEeCTBa, paboTa H MOIIHOCTE NEKTPHHICCKOro
TOKa), NP ONMCAHWUM TPABWIBHO TPAKTOBATh (bu3MHecKui  CMBICT
MCTIONB3YEeMbIX BEHUMH, O003HAYCHUS 1 €AMHUIbI PUIHIECCKIX BEIMIHUH,
HAXOIMTH (POPMYJH, CBA3BIBAIOMME JAHHYIO (QU3HHUECKYIO BEIMIHHY C
[PYTHMH BENHYHHAMH, CTPOMTb IPaQHKH H3YIEHHEIX 3aBUCHMOCTEMH
GH3MYECKHUX BEIMIHH,

XapaKTepu3oBaTh CBOMCTBA Tel, (U3MYECKUe HBICHMS M TMPOLCCCHL,
HCIIOJIB3YSl OCHOBHBIE IOJIOKEHMSA MOJIEKYJIIPHO-KHHETHIECKOH TCOPHH
CTpPOEHHMS BEIECTBA, MPUHLHI CYHEpPIO3HULHH noneil (Ha KauyecTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsjia, 3aKoH OMa Juisl yqacTka IenH, 3aKoH
Jixoyns—Jlenwa, 3aK0H COXpaHeH!s! SHEPTHH, TIPU HTOM J1aBaTh CIOBECHYIO
(OPMYIHPOBKY 3aKOHA U 3aIUCHIBATE €r0 MATEMaTHIECKOE BRIPKECHHC,
06BSICHAT, (PU3NYECKHE MPOIECChl M CBOHMCTBA TEJ, B TOM HHCIC H B
KOHTEKCTe CHTyaluit IPaKTHKOOPHEHTHPOBAHHOIO XapakTepa: BBIABIATE
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTD oOpsacHeHne U3 1—2 JIOTMYeCKHX
[aros ¢ omopo#l Ha 1-2 M3yYeHHBIX CBOHCTBA (Gu3HYecKUX ABIEHUM,
(U3EIECKUX 3aKOHOB HIIA 3aKOHOMepHOCTel;

pemaTh pacyéTHple 3amauM B 2-3 JeHCTBMSA, MCHONB3YS 3AKOHBL H
dopMyiIBl, CBA3BIBalOmMe (U3MYECKHE BEIMUMHBI: HAa OCHOBE aHANM3A
YCIIOBHA 3a7avd 3alUCHIBATH KPATKOE YCIOBHME, BBIIBIATE HCIOCTATOK
NAHHBIX JUIs  pelneHMs 3aja4d, BBIOMpATh 3aKOHBl U dhopMysL,
HeOOXONMMMEIE IS e pelleHus, NPOBOJMTH pacy€rbl W CpPaBHHUBATH
TIOJTy4eHHOE 3HAUeHHE (U3MYECKOH BETMIHMHBI C M3BECTHBIMH aHHBIMI;
pacro3Hasath MPOGJIEMBI, KOTOPhIE MOXKHO PEWMTE IPH  MOMOIIHA
(QW3MYECKAX METOJOB, MCIONB3ys OIHMCAHWE WCCIeAOBAHMA, BRIICIATE
MpOBEpsieMOe  TPEIONOKEHAE, OLEHHBATh IPABWILHOCTE  MOPsIKa
TIPOBE/ICHHS HCCIISIOBAHMS, IeIaTh BEIBOBT;

[IPOBOAMTH OMBITEL 110 HAGTIOAEHMIO (PU3MUECKUX sIBJICHUNA WK
(u3HUECKUX CBOHCTB Tell (KaIMUISPHEIE ABIIEHAS, 3aBUCAMOCTD JIABJICHH
BO3/IyXa OT ero 00bEMa, TeMNepaTyphl, CKOPOCTH Mpoliecca OCTHIBANMS 1
HarpeBaHWs IIPU H3JIy4eHHH OT LBeTa payyaromeil (IorIomaromeh)
[OBEPXHOCTH, CKOPOCTB HCIAPEHMs BOBI OT TEMIEPATYphl XUIKOCTH H
IOmAn €€ IIOBepXHOCTH, OJJIEKTpH3alus Tel H B3aMMOIeHCTBHE
SJIEKTPUYECKUX ~3aps/IOB, B3aMMOJEHCTBHE TIOCTOSHHBIX ~ MArHUTOB,
BH3yaNM3allds MArHATHBIX IIOJEH IOCTOSHHBIX MAarHUTOB, JielicTBUs
MATHUTHOTO IO/ HAa TPOBOJHAK C TOKOM, CBOWCTBA OIICKTPOMAarHHTa,
CBOMCTBA ONEKTPOIBHTATENs IIOCTOSHHOTO TOKa):  (OPMYIHpOBaTh



NpoBepsAEMBIE TIPETIONIOKEHHs, COOHPATh YCTAHOBKY 13 MPEIONKEHHOTO
06Opy/10BaHHS, OUCHIBATH XOJI OIBITA i (OPMYIMPOBATH BEIBO/IBL;
BBINOJHATE PAMBIE H3MEPEHUs TeMIIePaTypEl, OTHOCHUTEJIHHOM BJIaXKHOCTH
BO3/yXa, CWJIBl TOKA, HANPXEHUA C WCIONL30BAHMEM  aHATIOTOBRIX
npuGOpoB ¥ JATYHUKOB (GU3MYCCKUX BENUIHH, CPABHHBATH pe3ylIbLTaTel
m3MepeHuit ¢ y4EToM 3aMaHHOM abCoJIFOTHOM MOTPEIIHOCTH;

TIPOBOJMTE MCCIIEAOBaHHE 3aBUCUMOCTH ojHOM (hHU3MUECKOH BeIMIUHbI OT
JpYroil ¢  WMCHOJNbL30BaHHEM  MPSMBIX u3MepeHuil  (3aBUCHMOCTD
CONpOTHBIIEHHsS TIPOBOXHHKA OT €ro IUIMHBI, TUIOWAH [OIIEPEHHOro
ceuenusl W yACIBHOTO CONPOTHBIEHMS BEIIECTBA IPOBOAHHIKA, CHIIBI TOKA,
WoyIero 4epe3 TpPOBOJHMK, OT HANPOKCHAA Ha  MPOBOAHUKE,
JCCIIeI0OBAHUE  TOCJEHI0BATENBHOI0 W MapajliebHOro coeUHeHUH
MPOBOJIHUKOB): TUIAHKPOBATE MCCJIE/0BaHME, cobupark YCTaHOBKY H
BBIMOJHATE H3MEpEHUs, clenys MpeIoKEeHHOMY IUIaHy, (ukcHpoBaTh
pe3yNLTAThl MOy YeHHOH 3aBUCHMOCTH B BUJIC TabIHIl ¥ TPadHKOB, AeNaTh
BBIBOZBI 10 Pe3ybTaTaM MCCIeI0BaHUS;

[IPOBOJMTE KOCBEHHblE H3MEPEHUs (QHU3UIECKHX BETHIUH (ynenpHast
TeNIOEMKOCTh  BElIECTBA, COIPOTHBICHME MPOBOJAHHMKA, pabora w
MOIIHOCTH NIEKTPHUECKOro TOKa): MIAHUPOBATH W3MEPEHHI, cobuparh
SKCIIEPHMEHTANBHYI0 YCTAHOBKY, CIIC/ysl IIPSUIOKEHHON MHCTPYKLMHY, 1
BBIYMCIISTH 3HAYEHUE BETUIHHBL;

cOBIIIOIATh [IPABUIIA TEXHUKH 0€301acHOCTH NPU pabore ¢ 7abOpaTOPHEIM
000pyAOBaHHEM;

XapakTepu3oBaTh TNPHHLUIBL JICHCTBUS — H3YHCHHBIX npruOOpoB |
TeXHUUYECKUX YCTPOMCTR C OMOPOi Ha MX OMUCAHMs (B TOM YHCIIC: CHCTeMA
OTOILIEHHS OMOB, THIPOMETP, T1apoBas TypOuHa, aMIEPMETP, BONBTMETP,
CYSTUMK SNEKTPUYECKOH OSHEPIHH, 3JIEKTPOOCBETHTE/IBHBIC nipubOPEI,
HarpeBaTeNbHBe  NEKTPOIPHOOPE! (npuMepBI),  SNEKTPUUCCKHE
NIpeIOXPAHUTEIN], HIEKTPOMArHHT, JNEKTPOIBUTaTelb OCTOAHHOTO TOKA),
MCTIONB3YSl 3HAHUsS O CBOHCTBaX (QU3HIECKUX ABNEHUH u HEOOXOIUMBbIe
buzNIecKUe 3aKOHOMEPHOCTH,;

pacro3HaBaTh MPOCThIE TEXHHIECKHE yCTpO#icTBa M H3MEpHTENbHLIE
IpUOOPHI IO CXEMaM ¥ CXeMATH4HBIM PUCYHKaM (5KHKOCTHBIH TEPMOMETD,
TepMOC, TICHXPOMETp, TMIPOMETP, ABHIaTellb BHYTPECHHErO CrOpaHii,
NEKTPOCKOIL, PEOCTar), COCTABIATH CXEMBI INCKTPUICCKIX nernen ¢
oCIIeI0BATELHBIM M TIapauIeIbHBIM COSIMHEHHEM 3/IEMEHTOB, pasiinyas
yCIIOBHBIE 0003HAYEHUA JNEMEHTOB SIEKTPHIECKHX IeTIeH;

MPUBOAWTE  MpUMEpbl  (HAXOAUTH pHQOpPMALMIO O  TIpHMEpax)
[IPaKTHYECKOTO HCIIONB30BaHUS (PU3MUECKIX 3HAaHMI B IOBCEIHEBHOM



JKM3HU U obecrieuenns 6e30MacHOCTH IpH OOPAIIeHHH C npubopamu 1
TEXHMYCCKAMHI YCTPOHCTBAMM, COXPAHEHMUS 310POBbA 1 COOIONCHHA HOPM
3KOJIOIHYECKOTO MOBEICHHS B OKPYKAIOMIEH Cpee;

OCYIUECTBIATH  TOMCK pHGOpMALMH  (HU3UYECKOr0  COACPKAHHA B
WHTepHeTe, Ha OCHOBE WMEIOLINXCA 3HAHUH H IyTEM CpaBHEHHs
JOTONHUTEBHBIX HCTOYHAKOB BBIIENATE HHPOPMALHIO, KOTOPAs AB/IACTCH
IPOTHBOPEYMBOI WM MOXET OBITh HEJIOCTOBEPHO;

JCIIONB30BATH TIPY BHINONHEHHH Y4eOHBIX 3a/laHUH HayIHO-MIOMYIAPHYIO
IHTEpaTypy HUIMIECKOro CONEPIKaHHA, CIIPABOTHBIC MATCPHATIEL, pecypcsl
ceru MurepHer, BiajeTh mNpuEMamu KOHCIEKTHPOBAHHMS TCKCI4,
npeobpa3oBanus HHPOPMALIMY H3 OZIHOM 3HAKOBOH CHCTEMEL B IPYTYIO;
co3jlaBath COOCTBEHHbIC MHCBMEHHBIE M KpaTKHe yCTHBIC COOOIIeH s,
0606was mHPOPMALMIO M3 HECKOIBKMX HCTOYHHKOB (HhH3UUECKOTO
CozlepIKaHus, B TOM JHCIIe MyOIMaHO NPEICTABIIITE Pe3y IbTaThl NPOEKTHON
M MCCIIe/IOBATEIBCKOM IeATENIHOCTH, PU 3TOM IPAMOTHO HCIIOIB30BATE
y3ydeHHbIl TOHSATHHHBIA anmapar —Kypca (GH3MKK, COMPOBOXK/ATE
BLICTYTLIEHHE npeseI-ITaunei‘i;

Ipy BBINOJIHEHHH YyYeOHBIX TPOEKTOB H HccleloBaHii  (PH3HICCKHX
[POIECCOB paclpeiensTh O0s3aHHOCTH B TIpymmne B COOTBETCTBHH C
[OCTAaBNEHHLIMM 33/1a9aMy, CICAWTE 3a BBITIOJHECHHEM TUlaHa IedCTBHH U
KOPPEKTHpPOBATh €ro, afeKBaTHO OLCHHMBATH coOCTBEHHBIN BKJIAA B
NeSTeNbHOCTD IPYIINIEL, BEICTPAUBATh KOMMYHHKATHBHOC B3aMMO/IeHCTBHE,
TPOSIBIIAS TOTOBHOCTH PaspemaTh KOHPIMKTEL.

K xoniy o6ydeHus B 9 Kaacce IPeIMCTHBIE Pe3yJILTATHL Ha 0a30BOM YPOBHE
JIOJDKHBL OTPaXaTh CHOPMHUPOBAHHOCTH y 00YHaIOIIIXCH YMEHHH:

HCTIONB30BATh TIOHSTHs: CHCTEMAa OTCY&Ta, MaTepHaneHas TOUKa,
TPaeKTOpPHs, OTHOCHTENBHOCTH MEXaHMYECKOro JBHIKCHHU, nedopmarys
(ynpyras, IUIacTHYecKas), TPeHHe, LEHTPOCTPEMHTEIBHOS yCKOpEHHE,
HEBECOMOCTE ¥ TIEPerpy3KH, LEHTP TSDKECTH, abCOIIOTHO TBEPAOE TEIO,
LEHTp TSDKECTH TBEPIOTO TeNla, PABHOBECHE, MEXaHHICCKHUE Konebauus u
BOJIHBL, 3BYK, HH(DPA3BYK H yNbTPasByK, SICKTPOMAarHUTHEIE BOJHBI, IIKasa
31eKTPOMArHUTHBIX ~BOJH, CBET, 61M30pyKOCTE M JAIbHO30PKOCTD,
CHEKTPhl HCITYCKaHUs W IOTJIOMIEHNS, anpda, Oeta- 1 ramMma-u3IyueHus,
H30TOTIBL, SJepHast JHEPTeTHKA,

pasIMuaTh ABIEHMS (PaBHOMEPHOE U HEpaBHOMEPHOS NPAMOJIHHEHHOe
JIBMJKCHHME, PaBHOYCKOPEHHO® NPSIMOJTMHEHHOE  JIBUIKCHHUE, ceoboHOE
majieHHe Tell, paBHOMEpHOEe JIBMXKEHHE 110 OKPYXKHOCTH, B3aHMOJIelicTBHE
TeJ, PeaKTUBHOE IBHKCHHE, xonebaTenpHOe ABMKEHHE (3aTyxaromue H
BBIHY)K/ICHHBIE KOJeOaHHs), PE3OHAHC, BOJHOBOE IBIKCHAC, OTpajkeHue



3BYKa, NPAMONMHEHHOE DPACTIPOCTPAHEHHE, OTPAKEHHE H IpElOMICHHe
CBCTA, IIOJIHOE BHYTPCHHEE OTpaXkeHHe cBeTa, pasjloikKeHHe GeJloro cBera B
CICKTp M CIIOXEHME CHEKTPaJbHBIX IBETOB, HCHEPCHSA  CBeTa,
CCTECTBCHHAs PaJMOaKTHBHOCTh, BOZHMKHOBEHHE JHHEHYaToro CIIeKTpa
M3Iy4YeHHS) 110 ONHMCAHMIO HX XapaKTEPHBIX CBONCTB M HA OCHOBE OIILITOB,
ACMOHCTPUPYIOIIUX JaHHOE PH3NUECKOE SBIICHHUE;

Paclio3HaBaTh — NPOSBIICHHE HM3YYEHHBIX (M3MYECKHX SBICHHH B
OKpYXaioleM MHpe (B TOM 4YHCIe (U3MYECKHE sBIEHUS B npUpoze:
TPUTHABEL M OTITHBBIL, NBUKeHHe IIaHeT CONHEYHOM CHCTEMEI, PeaKTHBHOE
ABIDKCHHC  JKHBBIX OPraHM3MOB, BOCIPUSTHE 3BYKOB >KMBOTHEIMH,
SCMIICTPsICCHUE, CEHCMHYECKHE BONHEL, LyHam#, O5X0, IBeTa Tel,
OUTHYECKHE ABJCHUS B IpHUpPOAe, OMONOruyYeckoe AeiCTBHE BHIHMOTO,
YIBTPaUONEeTOBOr0 M  PEHTIEHOBCKOIO HU3IYyYEHUH, ecTeCTBEeHHBIH
Pa[IHOaKTHBHBLIA (DOH, KOCMHYECKHE IIyuH, PaiHOaKTHBHOE H3NydeHHe
[IPHPOIHBIX  MHHEPANOB, IEHCTBHE pPAMOAKTUBHLIX H3IyYeHHH Ha
OPraHM3M 4YejOBeKa), NIPU ITOM IIEPEBOAUTH TPAKTHUCCKYIO 3ajauy B
y4eOHYIO0, BBILIENSTH CYLIeCTBEHHBIE CBOMCTBA (mpusHaku) dusHUecKuUx
SIBJICHUIA;

OTMCBHIBATE M3YYEHHbIE CBOMCTBA TNl ¥ QU3MYECKHE ABJICHUSA, MCTIONB3YS
(usudecKkue BeNTHYMHBI (CPEIHSAS W MIHOBEHHAS CKOpOCTb TeNa IpH
HCPaBHOMEPHOM JBWXKEHHH, YCKOPEHHE, NepeMelleHue, MyTh, YrioBas
CKOpOCTE, CHIA TPEHMS, CHMIA YIPYTOCTH, CHIIa TSDKECTH, YCKOpEHHe
CBOOOZIHOTO TaNeHMs, BeC Telda, HMMIYJILC Tela, HMITYJIbC  CHIIB,
MeXaHH4eCkas paboTa H MOIIHOCTB, NOTEHUMANLHAS OJHEpPrHs Tea,
TMONHATOrO Hall NOBEPXHOCTEIO 3€MJIM, MOTEHIMANBHAS DHEPIUs CHKATOMH
TPy XUHBI, KHHETHHECKAs SHEPIHsL, [I0JIHAS MEXaHUYECKast SHEPTHs, TIePHOL
H 4actora KonebaHuH, [IMHA BOJHBI, TPOMKOCTH 3BYKA M BRICOTA TOHA,
CKOpPOCTE CBETa, I0Ka3aTeNb IIPEIOMIEHHMSA CpEelbl), NpPH ONMHCAHMU
TNpaBUILHO TPAKTOBaTh (PUIUYECKHH CMBICT MCIIONb3YeMEIX BEJIUYHH,
0003HAYCHHS M €JMHMIIBI (bU3MYecCKUX BENUYMH, HAXOIUTH (opmysr,
CBABIBAIOINE NAHHYIO DU3MYECKYIO BETMUMHY C APYTMMH BeTHYHHAMH,
CTPOUTH IPAdUKH H3YICHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEUYHH,
XapaKTepu3oBaTh CBOWUCTBA Tell, (M3HYECKHE SBICHHS M TPOLECCHI,
MCIIONL3YST 3aKOH COXPaHCHUS DHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHHS,
PHHLMIT  CYNEPIIO3MIME  CHJI, TIPHHIMI OTHOCHTENBHOCTH I amuies,
3aKoHbl HBIOTOHA, 3aKOH COXpAaHEHHs HMITYJIbCA, 3aKOHEL OTPaXKeHHsS U
[IPENIOMIICHHA CBETa, 3aKOHLI COXPAHEHHS 3apAA0BOr0 H MACCOBOTO YHCEN
TpH SIIEPHBIX PEAKLHSX, TPH 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIMCBIBATE €10 MaTeMaTUYECKOe BEIPaXKEHHe,



OOBSICHATEL (DH3MYECKHMe MPOLECCHl W CRONCTBA TEll, B TOM YHCJIC H B
KOHTEKCTE CHTyauuH NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BIABIISTH
[PHIHHHO-CIICICTBEHHBIE CBS3M, CTPOUTE OOBACHEHHE H3 23 JIOrHYECKHX
IIaroB ¢ OMOpod Ha 2-3 WM3yYeHHBIX CROMCTBA (GU3HYeCKUX ABJIEHHI,
(uzmyeckux 3akoHOB MM 3aKOHOMEPHOCTEI;

PeIaTk pacu€THEIE 3ana4n (OMUPAIOLIHECs Ha CHCTeMY M3 2—3 ypaBHEHHUA ),
HCTIONB3Ysl 3aKOHBI X (POPMYJIbI, CBA3BIBAIOLIHE (DU3MYECKHE BEIMUMHDL: HA
OCHOBE aHallM3a YCIIOBMS 3a/1a4M 3alIMCEIBATE KPaTKOC YCIIOBHE, BLIABIISTH
HEJIOCTAIOIINE UIIM W30LITOYHEIC JaHHEIE, BLIOMPATEH 3aKOHBI U thopMyb,
HEOOXONMMEIE Ul DELIeHHS, TPOBOAHNTE pacyéThl ¥  OIEHMBATEH
PEATUCTIIHOCTD IIOIYYEHHOTO 3HAYCHHS (PU3HYECKON BETHIHHEL
PacTIO3HaBaThL NPOGIEMBbI, KOTOPEIE MOXHO PEIIHTh IPH  MOMOLIH
(u3NIECKUX METONOB, MCHONB3Ys ONKCAHHE HCCIIENIOBaHUs, BBINEISNTE
[IPOBEPAEMOE  [IPE/IIONOKEHHE, OLEHWBATh MNPABWILHOCTH IOPS/KA
NIPOBE/ICHUS  MCC/ICAOBAHMSA,  JleNaTh  BBIBOIBI, UHTEPNPETHPOBATEH
Pe3yJbTaThl HAOIIOXCHMUIHA U OIIBITOB;

NIPOBOMIUTE ~ OMBITEI 110 HAOMONCHUIO (PU3UYECKUX SBJIEHMH MK
dusnueckux cBoiicts Ten (M3yderue BTOpOro 3akoHa Herotoma, 3akoHa
COXpaHEHHA SHEPruH, 3aBUCUMOCTH IIepHOsia KoNeOGaHWil IIpYKMHHOTO
MasATHUKA OT MacChl I'py3a U KECTKOCTH MPY)KHHBI W HE3aBHUCUMOCTH OT
AMILTHTY/BI MAJIbIX KOJIeOaHHH, NPsMOTHHEHOe PacIpoCTpaHeH e CBeTa,
PasNoKeHue Gelloro CBeTa B CIEKTp, H3yYeHHE CBOMCTB W30GpaKeHHS B
TJIOCKOM 3€pKajle W CBOMCTB H300pa’keHHs TNpeiMeTa B cobUparomeii
NHi3e, HaOMIO/leHWe CIUIOMIHBIX W JIMHEHYATHIX CIEKTPOB H3ITy4EHHM ):
CaMOCTONTE/ILHO ~ COOMPAaTh  yCTAaHOBKY M3 W30BITOYHOTO Habopa
000py/10BaHHsL, OTHCHIBATE XOI OIIBITA M €0 pesyJIbTaThi, dhopMynupoBaTh
BBEIBOJIBI;

IPOBOSUTE IIPM HEOOXOAMMOCTH CePHIO IPSMbIX U3MEPEHHI, OTpenelss
CpellHEee 3HAYeHHE H3MepAeMO BenuuuHBI ((QOKycHOEe paccTosHuMe
cobuparomie#i MH3BI), OGOCHOBHIBATE BHIGOD criocoGa H3MEpPEHHUs
(n3MepuTeIBHOIO MpHbGopa);

NPOBOZIMTE  MCCICAOBAHHE 3aBUCHMOCTEH (DHM3MYECKHX BEIMYMH C
HCIIOJIb30BAHHEM NPSIMBIX H3MEPEHHH (3aBHCUMOCTE ITyTH OT BPEMEHH MPH
PABHOYCKOPCHHOM ~ IBWKEHWH Oe3 HavalbHOH CKOPOCTH, IIepHOia
KONeOaHNI MAaTeMATHYECKOro MasTHWKA OT [UIMHBI HUTH, 3aBHCHMOCTH
YIIa OTPaXCHHUA CBETa OT yIila NafeHWs U yINa IPelIOMIEHHS OT yria
NafeHus1): IUIAHMPOBATh MCCIEOBAHHE, CAMOCTOSTENHHO cobupaTs
YCTaHOBKY, (MKCHPOBATH pe3y/bTaThl IOJTYYEHHON  33BHCHMOCTH



usnMyecKkux BeTHYHH B BHIE Tabini u rpaduKos, menaTs BBIBOAIBL 110
pe3ysbTaTtaM UCCIe0BaHNS;

IIPOBOMMTE KOCBEHHBIC U3MEPeHHS (H3HYECKHX BETHYMH (cpenusist
CKOPOCTD H yCKOPCHHE TeNla IIPH PaBHOYCKOPEHHOM JBHIKEHHH, YCKOPEHHE
CBOOOIHOTO MajleHus, KECTKOCTE NPYXHHBL, KO3(QGULUHEHT TpeHHMs
CKOJIBXCHMS, MEXaHWyecKas paboTa W MONIHOCTh, YAaCTOTAa M TIEPUOL
KONIeOaHMil MaTeMaTHYECKOro M NPYKHHHOTO MasTHHKOB, ONTHYECKas
Culla  cobuparoleil JTHH3BI, paJHOAKTHBHLIIL ¢on): nmanupopars
U3MEPCHHSA, COOMPATh OSKCTIEPUMEHTANIBHYIO YCTAHOBKY ¥ BBIIONHSTE
M3MEpPEHUS, CIeNysl MPETOXXEHHOH WHCTPYKLIMH, BBIYMCISTL 3HAYSHHE
BETIHIMHBI 1 aHATH3HPOBATE MOJI4EHHBIE PEe3yJIBTAThI C YUETOM 3a{aHHOM
TIOTPEIIHOCTH U3MEPEHHIT;

co0IoIaTh IPABUIIA TEXHUKH 6€30acHOCTH 1pu pabote ¢ 1abopaTopHsIM
00opynoBaHueEM;

pasuyaTh OCHOBHBIE MPH3HAKH W3YYEHHBIX (DU3MUECKUX MOJeiei:
MaTepuaibHad TOYKa, abCOMOTHO TBEPAOE TENO, TOYESYHBIH HMCTOYHHK
CBeTA, Iy, TOHKas JIMH3a, MJIaHETapHAs MOJIENTh aTOMA, HYKJIOHHAsk MOZIEIIb
aTOMHOTO S7Ipa;

XApaKTepu3oBaTh IPUHLMIIBI  AeHCTBUS H3YYEeHHBIX TNpPHOOPOB ©
TEXHHIECKUX yCTPOMCTB C ONOPOH HAa HX ONHMCAHMA (B TOM 4HCIE:
CIIMIOMETP, JAaTYMKKM TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, IEPHCKON, (OToANMapar, ONTHYECKHE CBETOBOLbI,
CIICKTPOCKOI, JO3UMETp, KaMepa Bumbcoma), Hcnosib3ys 3HaHHS O
CBOHCTBAX ~ (QHM3UYECKHX SABNCHHA W HEOOXONMMBIE —(u3Myeckue
3aKOHOMEPHOCTH;

MCTIOIIB30BATE CXEMbI H CXEMAaTHYHBIE PHCYHKH M3YYEHHBIX TEXHUIECKHX
YCTPOHCTB, M3MEPHTEIBHEIX IIPHOOPOB U TEXHOIOTMYECKHX [POLECCOR pu
PelIeHU  y4eGHO-NIpaKTHYEeCKHX 3ajiad, ONTHYECKHe CXEMBI JUIS
TIOCTPOCHHUS H300paXKeHMH B IIIOCKOM 3epKajle W COOUPAIOLIEt IMH3E;
UPUBOMUTE ~ TPUMEPHl  (HAXOMMTH HMHGOPMAUMIO O  NpUMepax)
NPaKTH4YECKOr0 HCIONB30BaHUA (DU3MYECKUX 3HAHMI B TOBCENHERHOLL
KU3HU JUtst oOecrieuenns 6e30nacHOCTH MPH 06palueHun ¢ npubopamu u
TEXHHICCKUMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBBS M COGIIOIEHHS HOPM
9KOJIOrUYECKOTI'0 IIOBE/IEHNS B OKPY KAIOLIEH Ccpejie;

OCYIIECTBILITE  MOMCK  MHpOpMauuu (HU3NYECKOr0 CONCPKAHMS B
Mureprere, camocTosTebno GopMyIHpyst TOHCKOBEIiL 3aIpoc, HAXOAHTH
IIyTH ONpPEAC/ICHHs JOCTOBEPHOCTH NOIYYEHHON HHPOPMALMHE HA OCHOBE
HUMEIOIINXCA 3HAHAH U IOTIOHHUTENBHBIX HCTOYHUKOB;



HCITONIb30BATE IIPU BBIOJHEHHH Y4eOHBIX 3aaHuil HayYHO-TIOIYIAPHYIO
JUTEPATypy (pU3MIECKOTO COMepIKaHu, CHIpaBOYHbIE MaTEPHALI, PECypPChI
cetd MHTepHeT, Bmamets mpuEMamu KOHCIIEKTUPOBAHHS  TEKCTa,
peoOpasoBaHus HHPOPMALHH U3 OJHON 3HAKOROI CUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIE W YCTHBIC COO0IIeHNT HA OCHOBe
HHOOPMAIUK H3 HECKONBKMX HCTOYHHKOB busuyeckoro copepxanus,
yOJIHYHO MPEJCTABNATE Pe3yTbTaThl TIPOEKTHOH WJIM HCCIIEI0BATENHCKOM
ACATCIBHOCTH, IIPH  3TOM = TIPAMOTHO  HCIOJB30BATE M3y4eHHBIH
TOHATUHHBIA aNIapatT W3y4aeMoro paszena Qu3MKH M CONPOBOKIATH
BRICTYILICHHE IpE3eHTalMed ¢ y4éToM ocoBeHHOCTel ayIuTOpUU
CBEPCTHHKOB.
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