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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXXKEHUM M TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MHPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepanbHOI paboueld mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HayYHOW TI'PAMOTHOCTH OOYYalOUIMXCsl M OPraHU3alyi0 H3y4YeHHUs
(Gu3MKUM Ha JeATeNTbHOCTHOM OCHOBe. B mporpamme mno ¢usuke yuduThIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuud Tpedoanuiit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00ydYeHUsl, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycTaHaBIMBaeT paclpeeieHrue yueOHOro Marepuana
1o roaaMm o0yyeHus (IO Kiaccam), MpejiaraeT IpUMEPHYIO MOCIeI0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEJAMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 Y4eOHOMY MPEIMETY.

duzrka SBISIETCS  CHCTEMOOOpPA3yIOIIMM  JJii  €CTECTBEHHO-HAaY4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
U SBJICHUM, HW3y4aeMbIX XHMHUEH, OHOJIOTHEH, acTpoHOMHEH M (PU3HUIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUDA,
NpeloCTaBIsieT Haubojee SCHbIE O00pa3lbl MPUMEHEHHS HAyYHOrO0 METoja
MO3HAaHMSI, TO €CTh CII0C00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 raaBHBIX 3a7a4 (PU3NYECKOTO 0Opa3oBaHHUS B CTPYKTYpPE OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TMpEAIOJaracT OBJIAJICHHUE
CIEAYIOIMMU KOMIETEHTHOCTAMH, XapaKTepU3YIOUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTB:

e HAYYHO OOBSACHSTH SIBJICHUS,

e OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W MCIIOJB30BaTh  HAy4YHBIE
JI0OKa3aTeIbCTBA JIJIsl TTOJTYUYEHHUS BBIBOIOB.

emn w3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoOro mnpeaMera «Dusnka» B
oOpa3zoBaTeibHbIX oOpraHuzamnusix Poccuiickoit ®Denepanuu, peanu3yromnx
OCHOBHBIE  0011I€00pa30BaTeNibHbIE MPOTPaAaMMBbl, YTBEPKIACHHON pelIeHUEeM



Konnernun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadbps 2019 r. Ne TIK-48H).
eau n3yyeHus pu3suKu:

NpPHOOPETeHHEe HHTEpeca M CTPEMIICHHS OOYYaroIIMXcs K HAYYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEJUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJC MO3HAHUS U (POPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3UKHU JJIsI PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JIEITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG ATUX lIeJIeH InporpaMmsbl 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOTI'O
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWH O JIUCKPETHOM CTPOCHHMM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHYECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBTICHHSIX;
NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;
OCBOGHHE METOJIOB pCIICHUS MPOCTEUIINX pacUYSTHBIX 3aaad ¢
UCTIOJIh30BaHUEM duznIecKux MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BHUTHE YMEHUW HAOIONATH MPUPOIHBIC SIBJICHHS U BBITIOJHSITH OMBITHI,
nabopaTopHble  pabOTBl W  AKCIEPUMEHTAIbHBIE HWCCICAOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;
OCBOCHHE MPUEMOB PabOThl ¢ mHpOpMaIuel (HU3NIECKOTo COIEPKaHUS,
BKJIFOUast MH()OPMAIIHIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;
3HAKOMCTBO €O c(hepamu mpoecCHOHATBHOM NeATeIbHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

OpueHTHpYSICHh Ha CcojepKaHue pabouyedl MpOorpamMMbl BOCTIHTAHHMS
IITKOJTBI B TAHHOM KypCE€ PETH3YIOTCS CIECIYIONTNE 3aaun:

BBI60p METOOOB, MCTOIHK, TGXHOHOFHﬁ, OKa3bIBAIOIIIMX BOCIIMTATCIIBHOC
BO3,H€IZCTBH€ Ha JINYHOCTb B COOTBCTCTBHH C BOCIHUTATCIBHBIM HACAIOM,
OCJIbI0 M 3aJa4aMK BOCIIMTAHHA, LCJICBBIMHU OPHUCHTHPAMH PE3YJIbTATOB



BOCIUTAHUS; peald3ali0 [PUOpUTETa BOCHUTAaHUSA B  y4ueOHOH
NeSITENIbHOCTH;
® [PUMEHEHUE UHTEPAKTUBHBIX (DOPM yueOHOM pabOThI - UHTEIIEKTYaIbHbIX,
CTUMYJIMPYIOIIMX TO3HABATEJIbHYI0 MOTHUBALIMIO, MIPOBBIX METOJUK,
JUCKYCCUH, JAIOUMX  BO3MOXKHOCTh INPUOOPECTH  ONBIT  BEIEHUS
KOHCTPYKTHBHOT'O JHUajora; rpynmnoBOil paboOThl, KOTOpas Y4YUT CTPOUTH
OTHOIIEHUS M JIeWCTBOBATh B KOMAaHJE, CIOCOOCTBYET pa3BUTHUIO
KPUTHUUYECKOTO MBIIICHHUS;
® UHULUMUPOBAaHUE W  TMOAJEPKKY HCCIENIOBATEIbCKON  JESATEIBHOCTH
oOydJaromuxcs, ITUIAHUPOBAHWE U  BBIMOJHEHHE HWHIWBUAYAJIbHBIX W
IPYNIOBBIX TPOEKTOB BOCIIUTATEIBHON HAPABIEHHOCTH.
® OpraHu3alil0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U  OPYAHUPOBAHHBIX
oOy4Jaromuxcs HajJ HEYCNEBAIOIIMMH OJHOKJIACCHUKAMHU, B TOM YHUCIE C
0cOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMHU, NAIOIIETO O0YyYarOIIMMCS
COLIMAJIEHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHON MOMOIIIH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
obOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B HeJIeNI0), B 8
Ki1acce — 68 gacoB (2 vaca B Hegemo), B 9 kimacce — 102 gaca (3 yaca B Hemelno).

[Ipemnaraemerii B mporpaMMe 1o (pu3MKe mepedeHb JTa0opaTopHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIILHBIN XapaKkTep, YIUTEIb JeIaeT BRIOOP IPOBEICHIS
7Ta00paTOPHBIX PAOOT W OMBITOB C Yy4E€TOM Hajaudusi obOopymoBaHus «Touku
pocTay, WHIWBUAYaJIbHBIX 0COOEHHOCTEN oOyuarommxcs, CIIACKa
OKCIIEPUMEHTANBHBIX  3aJaHWif, Tpe/JIlaraéMblXx B  paMKax  OCHOBHOTO
rOCyJIapCTBEHHOTO 3K3aMeHa 1o (pHu3uKe.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3jen 1. ®usuka u €€ poJib B NO3HAHUHU OKPYKAKOIIETr0 MUPA.

®usuka — Hayka O npupoze. SIBieHus npupoasl. PU3NUECKUE SBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenMUMHBL. M3MepeHue Quznueckux BenuyuH. Puznueckue
npubopsl. [lorpemnocts u3Mepennii. MexxayHapoiHas cicTeMa €JIMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd HW3Y4alOT MPUPOJY.
EcTecTBeHHO-HAay4YHBII METOJ| MO3HAHUA: HAOJIOJEHHE, TOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 MPOBEPKE THNOTE3, OObICHEHHE
Habonaemoro siieHus. Onucanue Gu3NUecKuX SBJICHUN ¢ TOMOIIBIO MOJIEEH.

Jlemoncmpayuu.

1. MexaHH4YecKHe, TEIUIOBbIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue TpUOOPHI U MPOLIeaYypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie padbomut u onvimel.
1. OmpeneneHue eHbI AIEHUS IIKAJIbl U3MEPUTEIHLHOTO MPUOopa.
2. M3MepeHue pacCTOSHUI.
3. M3mepeHue o0beMa KUAKOCTH U TBEPAOTO TeJa.
4. OmpepneneHue pa3MepoB MaJbIX TEJ.
5. M3MmepeHnne Temmeparypbsl MpU MOMOIIU >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIEPATYpPHI.

6. IlpoBeneHue uccieqOBaHMs IO MPOBEPKE TUIIOTE3bI: AAIBHOCTH IMOJCTA
HIaprKa, MyIEeHHOTO TOPU30HTAILHO, TEM OOJIbIe, YeM OOJIbIIEe BHICOTA
IyCKa.

Pa3nen 2. IlepBonayaibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

CrpoeHue BellecTBa: AaTOMbl W MOJEKYJIbl, HX pa3Mepbl. OMNbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkenne yactul] BeniecTBa. CBsSI3b CKOPOCTH JIBXKEHUSI 4YacTHUIl C
TeMIiepatypoil. bpoyHoBckoe aBmkenme, nuddysmsa. B3aumMonelicTBue dwacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperatHbie COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, XKUJIKOCTEH U TBEPABIX
(kpucTamindeckux) Tena. B3auMocBs3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBH>KEHHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBneHUN,  OOBSACHSAIOIMIMXCA  NOPUTSHDKCHUEM WK
OTTAJIKUBAHUEM YACTHIl BEIIIECTRA.

Jlabopamopnule padbomut u onvimol.

1. OneHka JuaMeTpa aTroMa METOAOM psAIOB (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHI O HAOIIOJICHHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITBI IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJIIPHOTO TIPUTSYKEHUS.
Pa3nen 3. /IBuskeHue U B3anMoeiicTBue TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh NMPU HEPABHOMEPHOM JIBMKEHUU. PacyeT mytu u
BPEMEHHU JIBHKCHUSI.
SBnenve wHepuuu. 3aKOH WHEpUMH. B3aumojelcTBue Tell Kak MpUYMHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HHEPTHOCTU Tera.
[TnoTHOCTE BemecTBa. CBSA3b TUIOTHOCTU C KOJHWYECTBOM MOJIEKYJ] B €IMHUIIS
00BEMa BEIIECTBA.
Cuila Kak XapakTepuCTUKa B3auMoneucTBUs Ten. Cuila ynpyrocT U 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TskecTd. Cujia TSKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKOIbXKEHUs U TPEHHUE MOKOos. TpeHue B MPUPOJIe U TEXHUKE.
JHemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JABM)KCHHS TeJIa.
2. M3sMepeHne CKOpoCTH MPSIMOJIUHENHOTO JIBUKCHUSL.
3. HaGmronenue siBineHus: HHEPIUU.
4. HaOmroneHnne n3MEHEeHHsI CKOPOCTH TP B3aUMOJICHCTBUU TETI.
5. CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEJ.
6. CroKeHHe CUII, HAMPABJICHHBIX MO OJJHON MPSIMOIl.
Jlabopamopnuie pabomwt u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHrie cpelHE CKOPOCTH CKOJIBbXEHHUS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MWIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanuu)
MPY>KUHBI OT MIPUIIOKEHHOU CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBXKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, JKMIAKOCTEI U ra3os.



Hanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHHMsS Tra3za OT o0bema, Temmneparypbl. llepegaua naBneHus
TBEPABIMU TEJaMM, XUAKOCTAMH W razamu. 3akoH [lackans. IlHeBMartuueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KHAKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emiin u armochepHoe aasnenue. IIpuyuHbl CyiecTBOBaHUS
Bo3ayuiHOM o6osnouku 3emiu. OnweiT Toppuuennu. M3mepenune atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro TABICHUSI.

JleficTBHE JXKMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJO0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJIICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii pecc.

[IposBnenue nqeicTBUA aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAIKHBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHON 4YacTu
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.
VYcnoBue nuaBaHus Te: IUIaBaHUE WIIH MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomwt u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00beMa MOTpy>KEHHOH B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAIKUBAIOMICH  CHJIBI, JICHCTBYIOIIEW Ha  TeJo,
MOTPY>KCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKABAOIIEH CUIIBL, JIEUCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JCUCTBYIONIEH Ha TENO0 B KHUAKOCTH, OT OOBEMa TMOTPYKCHHOW B
KUJKOCTh YaCTU T€Ja U OT TUIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHnue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKU H
omnpezeeHUE €€ IPy30M0TbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanunueckast padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi phiuara. [IpuMeHeHue mpaBWiia paBHOBECHUs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. Kunertmyeckas W NOTEHIMaNbHAs DJHEPIUS.
IIpeBpaienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnule padomut u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU TeJa

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue ycioBUN paBHOBECUS pblyara.

3. N3mepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. N3ydeHune 3aKOHA COXpAHECHUS MEXaHUYECKON YJHEPIUMU.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKys. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, JKUJIKOTO UM Ta3000pa3HOTO COCTOSIHUM BeIECTRBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ia30B, KUIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IOJOXXEHUM MOJIEKYISIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsizb TeMmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JIBHUKCHHS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH DHEPTHH:
TeIuIonepeaada u COBEpPILIECHUE paboTHI. Buaer TEIUIONEPEIAYuH:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuecTtBo TemnoTel. YaenapHas TEIUIOEMKOCTh BEIIECTBA. TerIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OanaHca. [lnaBnenne wu
OTBEpPACBAHUE KPUCTALNIMYECKUX BELIECTB. YJENbHAsl TEIUIOTAa IUJIABJICHUS.
[TapoobOpazoBanne u koHmencamus. Mcmapenue. Kumenme. YaembHas Ttemiora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUS OT aTMoc()epHOTO
JaBJICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TOIMBa. Y AeibHas TEMI0Ta CTOPAHMUS.

[Mpunuunel padotel TemnoBbix asurateneit KIIJ[ TemmoBoro aBuratens.
TermnoBble IBUTATENIH U 3aIIATA OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILLECHUS SHEPTUU B TEIIOBBIX ITPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBH>KEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszuu.

HaGmronenue ABIeHNU CMauyuBaHUs U KallWJUISIPHBIX SIBJICHHM.
Habnronenue TenaoBoro pacumpeHus Tel.

W3meHenune naBieHUs ra3a NMpu U3MEHEHUHU OOBbEMa M HAarpeBaHUM WIIU
OXJIKJICHUU.

[IpaBuna usmepeHus TeMrnepaTyphl.

Buabr Temionepenayu.

OxJa)keHue Npy COBEPIICHUU PAOOTHI.

HarpeBanue rpu coBepiieHUM paboThl BHEITHUMU CHJIAMHU.
CpaBHEHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmionenue kuneHus.

HaGmronenre mocTosHCTBa TEMIIEPATYPhl MPHU TIJIaBICHUU.
Moaenu TemIoBbIX IBATATENIEH.

Jlabopamopnuie padbomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO ISUCTBUS CUJT MOJICKYJIIPHOTO TTPUTSYKEHUS.
OnbITHI IO BBIPAIIMBaHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIHA caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPJIbIX TEI.

Ornpenenenue AaBiIeHUS BO3AyXa B OaNIOHE IITPHIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBICHHUS BO3JlyXa OT €To
00bEéMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumore3sl TMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMITEpaTypHl.

HaGmronenne w3MeHeHHMs BHYTPEHHEW DSHEPruyd Tella B PE3ysbTaTe
TEIJIoTIepe1adud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIJI0OOMEHA MPHU CMEIIMBAHUU XOJOJHOW U
ropstaei BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOAOM  Mpu
TEIJI000MEHE C HAarpPeThIM METAUTMYECKUM IHJIMHIPOM.

OrnpeneneHue yaeabHON TEIMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOM BIaXKHOCTH BO3AyXa.

OrnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3znen 7. DiiekTpuyecKHe 1 MAarHUTHbIE SIBJICHHA.

OnekTpu3auus Ten. [[Ba pona anekTpuuecKux 3apsaoB. B3anmmopernctBue
3apsbKeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUS MEXTY TeIaMu).

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3ieKkTpuueckoro modisa. [IpuHiun
CYNEepHO3ULUU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkrpryeckux 3apsAoB. DJIEMEHTAPHBIM JJEKTPUYECKUN 3apsi.
Crpoenne aroma. [IpoBOJHMKM W  JUDJIEKTPUKUA. 3aKOH  COXpPAHECHUSA
ANEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS DJJICKTPUUECKOTO TOKA.
HcToyHuKM TOCTOSTHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass 1enb. Cunma  TOKa.  ODNEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBneHrne NMpPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBaTenbHOE W MApPAUIENbHOE — COEIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH 3JIeKTpUuYecKoro Toka. 3akoH Jlxoymns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHbIE ~ MarHuThl.  B3aumMoaeHCTBUE  MOCTOSIHHBIX ~ MAarHMTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HAaY€HUEe I )KU3HU Ha 3emiie.
Oneir  Opcrena. MarauTHoe 1oj€  3JIEKTpU4eckoro Toka. [IpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MATHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DNeKTpoJBUraTesb MOCTOSIHHOTO ToKa. lcnosib30BaHWE 3IEKTpOABUraTeneii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue daeKTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenua.
DneKTporeHepaTop. CriocoOb1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa poJia 31EKTPUYECKHX 3apsII0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEJl.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOMNA.

DNEeKTpOoCTaTUYECKask MHIYKIIHSL.

3aKOH COXpaHEHUs BJIEKTPUUECKUX 3apSA0B.

[IpOBOTHUKH U TUDIJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TTOJIS.

HcTouHrKkH MOCTOSIHHOTO TOKA.

JIelicTBUS SIIEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUHN TOK B )KHJIKOCTH.

. ['a30BbIi1 pa3psia.

. I3mepenue cuiibl Toka aMIepMeTpoM.

. I3MepeHune 3eKTpUIeCcKOro HanpsKEHUsST BOJIbTMETPOM.

. PeocTat n MarazuH conpoOTUBICHUN.

. BzaumopencTBue moCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHHe HEBO3MOKHOCTH pa3/ICICHHUS MTOJIOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX TOJIEN TIOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe noJie TOKa. DIEKTPOMArHuT.

JlencTBME MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb MOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMArHUTHOW UHIYKIUH.

Omnerter @apanes.

3aBUCUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHUS.

DIIEKTPOTreHEepaTOP NOCTOSSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOACHUIO DJICKTPHU3AllMU TeJl HHIYKIMEW W Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue nAEUCTBUS AIEKTPUUECKOTO TIOJA HA MPOBOJAHUKH U
JARJIEKTPUKH.

COopxka u mpoBepka paboThl JIEKTPUUECKOMN IIEMU MTOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HaNPSKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIWHBI, IUIONAAX IONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPHU TOCIEIOBATEIIbHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Iyl CWiIbl TOKA IPU MNAPAJUICTBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PEIUCTOP.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Omnpenenenue KIIJ| narpeBatens.

HccnenoBanre MarHuTHOrO B3aUMOJCUCTBHS TOCTOSTHHBIX MAarHUTOB.
N3ydyenne MarHUTHOrO mMOJS  IOCTOSHHBIX ~ MAarHUTOB MPU  HX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa W HAIpaBJICHUSA TOKa B
KaTyIlKe.

18. MI3yueHue nencTBrsl MarHUTHOTO I10JIs Ha IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 uzyueHue paboThl JJIEKTPOABUTATEIS.

20. MI3smepenne KIIJI 351eKTpOABUTaTeIbHOW YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUM 3HAYEHUs M HaIlPABJICHUS HHAYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHHUSI.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO JBMXKEHHUS. PaBHOMEpHOE NPAMOJIMHENHOE
nBrkeHrne. HepaBHoMepHOe mpsiMOJIMHETHOE BUXkeHue. CpeaHsisi 1 MTHOBEHHAs
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckOopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOomHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE nBMKEHHE 1O OKpYy>KHOCTH. [lepron m wyactora obOpareHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HeroToHa. Bropou 3akon Hetotona. Tpetunii 3akoH HeroToHA.
[TpuHUIMD Cynepno3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHust: cuia TpeHUs CKOJIbKEHUS, CUIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TsOKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr ComnHua. IlepBasi kocmMuueckass CKOpPOCTb.
HesecoMocTth 1 neperpys3ku.

PaBHOBecre MatepuaibHOW TOYKH. AOCOIIOTHO TBEpAoe Teno. PaBHoBecue
TBEPJIOTO Teja ¢ 3aKPETUICHHON OChIO BpaiieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue mmmynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cHll TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHepruu U padoThl. [loTeHIMaIbHAs HEPTUs TeNa, MOJHIATOr0 HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHmanbHas 3JHEPTUs CKaTou NpykuHbl. Kunernueckas
sHeprud. Teopema 0 KHHETHYECKON IHEPryuU. 3aKOH COXPAHEHUS] MEXAHHYECKOU
SHEPIruu.

Jemoncmpayuu.

1. HaOnronenune MexaHUYECKOTO ABUKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEI

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

CpaBHeHUE NyTed W TPACKTOPHUM ABMKEHUS OAHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS MPSIMOINHENHOTO ABHKECHHUSL.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKEHUSI.

HaGmronenue qBUKEHUS Tena 1Mo OKPY>KHOCTH.

HaGmonenre MexaHUYeCKUX SIBJICHUH, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» Tpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JIBUYKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHMOCTb YCKOPEHUS Tela OT MacChl Tejaa W JEHCTBYIOIIEH Ha HETO
CHJIBI.

Habmronenue paBeHCTBa CUJl IPU B3aUMOJEHCTBUM TEIL.

N3menenue Beca Tena Npu YCKOPEHHOM JBUKEHUHU.

[lepenaua umMnyJsibca mpu B3aUMOACHCTBUY TEI.

[IpeoGpazoBanus YHEPTUU IPU B3AUMOICHCTBUH TEL.

CoxpaHeHue UMITyJIbca MPU HEYIIPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHue uMIyJibca Mpu a0CONMIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmronenune peakTHBHOTO JBUYKEHUS.

CoxpaHeHHe MEXaHUYECKOW YHEPTHU ITPU CBOOOHOM IaJICHUH.
CoxpaHeHHe MEXaHMUYECKOM 3HEPTUU IPU JBMXKEHUH TeJa MoJ AeiicTBUEM
HPY>KHUHBI.

Jlabopamopnuie padbomut u onvimel.

1.

KoncTpynpoBanue Tpakra JJjisi pasroHa M JaJIbHEHWIIIETO PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

OmpeneneHue CpeaHEd CKOPOCTH CKOJIBKCHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OrnpenenieHue YCKOpPEHHUsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUM I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NP PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TIPU PaBHOYCKOPECHHOM JBIDKCHHH 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCATCA KaK pPsiJi HEUCTHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue ko3P duImeHTa TPeHU CKOJIbKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHUS MPH PAaBHOMEPHOM JIBMIKCHHHU Teja
10 TOPU30HTAJIFHOM TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YOPYTOCTH TIPU  TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHIKHOTO OJIOKOB.

11. I3ydeHue 3aKkOHa COXpaHEHUS DHEPTUH.

Pa3nen 9. Mexanuveckue KojieOaHUSI U BOJTHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUIM: IEPUOT,
4acToTa, aMILIATyaa. MareMaTtuyeckuil U NMpYyXKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxatomue — koneOaHua.  BolHyxneHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomonbHble U
NONEPEYHbIE BOJIHBI. JlMHA BOJMHBI M CKOPOCTh €€ paclpOCTPAHEHMS.
MexaHn4YecKue BOJHBI B TBEPAOM TeEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkenue 3Byka. MHdpasByk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HabGmonenue konebGaHUil Ten Mo ACHCTBUEM CHIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenre BoIHYKICHHBIX KOJIEOAaHUHN U pe30HaHCA.

Pacnipoctpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIEINHN).

HaGmronenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomwt u onvimel.

1. OmpeneneHue YacTOThl M TepHoja KoJeOaHWH MaTeMaTHYECKOro
MasTHUKA.
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2. OmpepeneHne 4acTOTHI U TIEpUOa KOJIeOaHUN IPY>KUHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEPHO/ia KOIeOaHMIA MOABEIIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCHUMOCTH MIEPUOJIa KOJIEOAHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepUoAa KoJeOaHUM rpysa, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  MepHoja  KoJjeOaHuil
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepenne yckopeHus: CBOOOTHOTO MaICHHS.
Pa3nen 10. DjekTpoMarHuTHoe MoJie U 3JIeKTPOMArHUTHBIE BOJIHBDI.
DJIEKTPOMAarHUTHOE  MOJIE.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMArHuTHhIX BOJH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BomHOBBIE CBONMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomuvt u onvimol.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBID MOOWUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€E SIBJICHHUS.
JlyueBas MOJIC/Ib CBeETA. HUctounuku CBeETAa. [IpsamonunHerHoe

pactpocTtpanenue cBera. 3atmenus ConHua u JIynsl. Otpaxenue ceera. [Inmockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpejaomiieHUs cBera. [lonmHoe BHYTpeHHee
OTpaXeHue cBeTa. Vcronp30BaHME TIOJMHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona nyweit B guH3ze. OnTuyeckas cuctema QoTtoanmnapara,
MUKpPOCKONA M Tejeckomna. ['Ja3 kKak onTudeckas cucrema. BiIn3opykocTh H
NaNbHO30PKOCTb.

Paznoxenne Oenmoro cBera B coekrp. Omnbitel HpioTona. Cnokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonTMHEHOE pACIIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenue n3o0pakeHil B INTIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtryeckuil CBETOBO/.

Xox myueit B coOuparomiei JInHs3e.

XO0J1 Ty4den B pacCeUBarOLIEH JINH3E.

[Tony4yenue n3o0pakeHUI ¢ TOMOIIBIO JTHH3.

[Tpunmun nevictBus poroanmapara, MUKPOCKOTA M TEJIECKOTIA.
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10. Mopens riasa.

11. PasnoxeHue 6e10r0 CBETa B CIIEKTP.

12. [lonmyueHnue O6e0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomst u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jiyda OT yIJja
MaIcHusI.
N3ydenune xapaKTEpUCTUK N300paKeHUS MpEeAMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO Jiy4a OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. TlonyueHune n300paXk€HUI C MOMOILBIO COOMPAIOUIEH JINH3BI.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKOW CHITbI COOMpAroIIei
JIVH3BIL.

6. OmBITHI IO PA3NI0KEHHIO OEJIOT0 CBETa B CIEKTP.

7. OnBITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHMS.

Oneitel Pezepdopaa u nnanerapnas mojaens atoma. Moaens atoma bopa.
Ucnyckanue u norioimieHue cBera aromoM. KBauTel. JInHeluaTeie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uzinydenus. CTpoeHHe aTOMHOTO
anpa. Hykimonnas wMogens aromHoro siapa. W3oromsl. PanuoaktuBHBIE
npeBpaieHus. [lepuon nmomypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHBI COXpaHEHUsS 3apsAIOBOTO U MACCOBOTO YHCET.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuum cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuxa. J[eWMCTBUS pagMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3y4YEHUS U MOTJIOIICHHUS.

2. CHeKTpbl pa3In4yHbIX T'a30B.

3. Cnexrp Bojopoa.

4. HabGnroneHue TpekoB B kamepe Buibcona.

5. PaboTta cuéTunka HOHM3UPYIONIUX U3TyUCHHM.

6. Peructpanus nznydeHus: IpUpOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnuie pabomwt u onvimol.

1. HaGmroneHnwue CIIONMIHBIX U JIMHEWYATHIX CIEKTPOB U3ITYYCHHS.

2. HccrnenoBanue TPEeKOB: U3MEPEHUE HEPTHM YACTHULIBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPUTEIHbHO-0000IAI0IINI MOAYJIb.

[ToBTOpUTETHEHO--0000MIAIOITNI MOAYITH IPEAHA3HAYCH I CHCTEMATH3AIUN
u  0000mIeHWS  TPEIMETHOTO  COJACp)KaHWS W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca QU3HKH, a TAaKKe JJIS TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (u3uke s 00ydaromuxcs,
BBIOPABIINX 3TOT YYEOHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEATENIbHOCTH, HA OCHOBE KOTOPBIX 00ECNEeUnBaETCs TOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0ydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIJIECIOBAHUS



SBJICHUN NPUPOALI U TEXHUKHU, OBJAJCHUE YMEHUSMH OOBICHATH (PU3UUECKUe
SIBJICHUS, NPUMEHAS I[IOJIyYCHHbIC 3HAaHHUs, pelarb 3aJadyd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBEHO AESATEIIbHOCTHBIM XapaKTep JaHHOTO pas3felia pealnu3yeTcs
32 CUCT TOro, 4YTO OOydYarolluecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX WM
IpeyIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKaIOIIEeH MPUPOJIe U MOBCETHEBHON KU3HU;

UCIIOJI30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (DU3NYECKUX SBJICHUH, B TOM
YHUCIIEe 151 POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaM0OJIE€ BaXXHBIX JOCTHUKEHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMED, MIPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3nKu Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HANpPaBIEHO

Ha JIOCTW)KEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTATOB.

B pe3ynbTaTe uzydyenus pu3Nkyu Ha ypoOBHE OCHOBHOT'O 00111€eT0 00pa30BaHMUs

y oOyuatomierocs OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCTH:

1) mMaTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
bu3nUIecKol HAyKH;

— IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUCHBIX--(DU3UKOB,;

2) rpaKAaHCKOro M 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJICHUU OOIIECTBEHHO 3HAUYNMBIX
U DTHUYECKUX NpoO0JeM, CBS3aHHBIX C TPAKTUYECKUM TMPUMEHEHUEM
JTOCTHXKEHUN (HUBUKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX IPUHIIMIIOB B JESATEIBHOCTH
YYCHOTO;

3) 3¢TeTHYeCKOro BOCIIMTAHUS:

— BOCHPHATHE ICTETHUYECKUX KaueCcTB (PU3NYECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYPBI,

— pa3BUTHE HAay4YHOU JI00O3HATEIbHOCTH, MHTEpECA K HCCIEHOBATEIbCKOM
e TENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBb U  IMOLMOHAJIBHOIO
0J1aronoJryyus:

— OCO3HaHHWE IIEHHOCTH 0e30MacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMPaBWJI O€30MacHOr0 TIOBEICHUS Ha
TPaHCIOPTE, HAa AOpOrax, C AJIEKTPUYECKUM M TEIUIOBBIM OOOPYTOBAHHEM B
JOMAITHUX YCIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedeKCUU, MPU3HAHUE CBOErO IpaBa Ha
OIMOKY U TAKOTO € MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOr0 BOCTIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON OpraHu3aliy, Tropojia, Kpasi) TEXHOJOTHYECKOU U



COLIMAJIbHON HANpaBICHHOCTH, TPEOYIONIUX B TOM 4YHCIC W (U3HYSCKUX
3HAHUM,

e — MHTEPEC K MPAKTUUYCCKOMY U3YUCHHIO MPOQPECCHIA, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JOTHYECKOr0 BOCTIMTAHNS:

e — OpHCHTAIlMS HA NMPHMCHEHHE (PU3NYCCKUX 3HAHUHN JUIs peIleHUs 3aaad B
00acTH OKpYIKAaIOIICH Cpepl, IJIaHUPOBAHUS IOCTYIKOB W OICHKH HX
BO3MOJKHBIX TOCJICACTBHM SIS OKPYXKAIOIICH CpeIbl;

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM W MyTeH HX
peIICHUS;

e 8) aganTanMMm K M3MEHSIIOIIMMCS YCJOBHSIM CONMAJLHOW M NPHUPOIHOI
cpenbl:

e — MOTPEOHOCTH BO B3AUMOJICHCTBUU MPH BBIOJHEHUU HCCIICOBAHUNA U
NPOCKTOB (U3MYECKON HANpPaBICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHX;

e — TIIOBBIIICHHE YPOBHSA CBOCH KOMIICTEHTHOCTH dYepe3 IMPaKTHUYECKYIO
JCSITeIbHOCTD;,

e — TOTPeOHOCTH B POPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIE POPMYITUPOBATH
UJIeH, TIOHATHUS, THIIOTE3bI O PU3NICCKIX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE NIe(HUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e — IUIAHUPOBAHUEC CBOETO pPAa3BUTHA B TPHOOPETCHUH HOBBIX (DU3MYECKHX
3HAHUU;

e — CTpPEMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U TIPUPOIBI, OOIIECTBA
HSKOHOMHUKH, B TOM YHCIIE C UCTIOIH30BAHHEM (PU3NICCKIX 3HAHUH;

e — OIICHKA CBOUX JICHCTBHH C YYETOM BIMSHHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHUH.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynapTaTe ocBoeHHMs mporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TO3HABATEIbHBIE YHUBEPCAIIbHbIEC YUEOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCHCTBUS,  PETYJSTHBHbBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTebHBIE YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH

Ba3oBble JJoruuecKkue JelcTBUA:



BBISIBISATh M XapaKTEpPU30BaTh CYIIECTBEHHbIE TNPU3HAKU OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJIAacCU(UKAIIMU, OCHOBaHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3UUYECKUM SIBICHUSIM;
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU H3YYEHUU (U3HMUECKUX
SBJICHUW U MPOILIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BAHUEM JIE€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJIbLHO BBIOMpPATh CHOCOO pelleHus y4yeOHOW (uU3HYecKoi
3alauyu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIeHHs, BHIOOp Haubosee
MOJIXO/ISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHeE TeHCTBUSA .

UCITOJIH30BaTh BOMPOCHI KaK UCCIIEI0OBATEIbCKUN HHCTPYMEHT MTO3HAHMS,
IIPOBOJIUTH TIO CAMOCTOATEIIBHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOKHBIN
bu3nueckuii SKCIEPUMEHT, HEOOJbIIOE UCCleloBaHue (HU3UYECKOTO
SIBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIHPOBATH 0000IIEHHS] U BBIBOJABI IO PE3yJIbTaTaM
IPOBEICHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOJKHOE  JalibHEHIee Ppa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATNOIO0KEHU 00 UX PA3BUTHU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

IPUMEHSTH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI M 3alPOCHI MIPU MOKMCKE U
orOope MH(pOpPMAlMM WM JAaHHBIX C yY4E€TOM IMPEIIOKCHHOW YYCOHOMU
bu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHMOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTHMAJbHYIO (OpMYy MpeACTaBICHHUS
uHbOpMAIMK W WUIFOCTPHPOBATH peEIIacMble 3aJadd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M MX KOMOMHAIUSIMH.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBPIﬂZ

B XoJe OOCyXkJeHusi y4eOHOro Marepualia, pe3yibTaToB Ja0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA pEIICHHE 3aJlauyd U MOJJep KaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3anyue U CXOJICTBO MO3ULINNA;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIECTBA  KOMaHAHOW  H
UHAUBUAYaJTbHON pabOThl MpU pEUICHUHM KOHKPETHOW (U3HUECKOU
poOJIEMBI;

OPUHUMATh LEJIM COBMECTHOM NI€ATeNbHOCTH, OPTraHU30BbIBATh JEHCTBUS
N0 €¢ JOCTI)KEHUIO: paclpeiesiaTh poJiM, OOCYXJaThb TMPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIpaBICHUI0O U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYyTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eiicTBUS

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOMIMNX
JUTSE peteHust GU3NIeCcKuX 3HaHUK;

OpUEHTUPOBATHCS B  PAJNIMUHBIX  MMOAXOAAX MPHUHATHUS  PEIICHUM
(MHIUMBUyaIbHOE, TPUHATHE PEIICHHS B TPYMIE, MPUHSATHE PEIICHUN
TpYIIoN);

CaMOCTOSITEIILHO COCTABIIATh AITOPUTM pelieHus GU3NUeCKOn 3aa4u WIn
TUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIONINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeaaraTh IlaH €€ U3MEHEHNUS,
OOBSCHATh TPUYMHBI  JOCTKEHUS (HEHOCTHKCHHS)  PE3yIbTaTOB
JeSITETPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJIHEHUS
(GU3MYECKOro  UCCIAENOBAaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, W3MEHHUBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OLIUOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATH CBOC MPABO Ha OMIMOKY MpHU peuieHuu (U3NUECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o0yuenus B 7 Kkjacce npeaMETHbIE pe3yiabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE UM  XUMHYECKHE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUMHUIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BelllecTBa (TBEPHOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKOe [BIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEUHOE), TPACKTOPUs, PABHOJEHCTBYIOIIAS
cuna, gaedopmanus  (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznmuuath siBiaeHus (auddysus, TEnIoBoe ABMIKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBUXKEHHE, HWHEpIHUs,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUICHHOW OCHIO
BpallleHUsI, Tepenada JaBICHHUS TBEPIABIMU TEIaMH, S>KUIKOCTAMH H
razamd, arMocdepHoe JaBlieHWe, IUIaBaHUE Tell, [pEeBpallCHHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSAMH B JKUBOW M HEKHUBOU
NpUpoOJe, NEWUCTBUE CWJIBI TPEHHS B TMPHUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJIeHUs HA >KMBOW OpPraHU3M, IJIABaHUE PbHIO, pblYaru B
TEJIe 4eJIOBEKa, MPU ITOM MEPEBOUThH MPAKTUIECKYIO 3a7a4y B YUeOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SBICHU;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3HUECKHE SIBJICHUS, UCTIOIB3YSI
¢usnueckre BeTMUMHBI (Macca, 00BEM, TIJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSKECTH, BEC
Tela, cuila TPEeHWs, [OaBieHHe (TBEPAOro TeNa, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWYeCcKas paboTa, MOITHOCTH, IUICYO CHIIBI,
MOMEHT CHJIbI, KO(PQUIMEHT TOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TMOTEHUHAIbHAs YHEPrus), MpU OMNHCAHUU MPABUIBLHO
TPaKkTOBaTh  (PU3MYECKUN  CMBICT  HMCIIOJNB3YEMBIX  BEIMYMH, HX
0003HaYeHUsI W E€AUHULIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIIME JTAHHYIO (DU3UYECKYIO0 BEIUYUHY C JIPYTUMHU BEJIMYHMHAMHU,
CTPOUTH I'paUKK U3yUYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIUYUUH,;



XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS U MPOLECCHI,
WCIIOJb3Ys MpaBUiia CJIOXKEHUsI CUil (BAOJb OJHOM mpsiMoil), 3axoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECUS pblyara (0Joka),
«30JI0TO€ TPABHIIO» MEXAaHWKH, 3aKOH COXpPAaHEHHS MEXaHHYeCKOH
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMUChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIe
M B KOHTEKCTE CHTYyallMid MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISBJISATh MPUIMHHO--CJICJACTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE W3 1—2
JIOTHYECKUX IIaroB C OMOpOi Ha 1—2 M3YyYEeHHBIX CBOWCTBAa (U3MYECKUX
SABIICHUH, PU3NYIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€¢THbIe 3amadyd B 1—2 JEHCTBUS, HUCTIONB3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJIUTH PACUYCThI, HAXOJHUTh CIIPABOYHBIC
JaHHBIE, HEOOXOMUMBIC NIl PEIICHUS 3a]a4, OICHUBATh PEaTHCTUIHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOHO pEUIUTh TpPH MOMOIIU
($u3MUECKHX METOJIOB, B ONTUCAHUU HCCIIEAOBAHMS BBIICIATH MPOBEPSIEMOE
npennonoxenue  (TUNOTE3y),  pa3iuyaTh W MHTEPIPETUPOBATH
MOJIYYEHHBIH pe3yibTaT, HAXOJUTh OLIMOKA B XOJAE OIbBITA, JeJaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

IPOBOAUTH OMBITHI 1O HAOMIONEHUIO (U3MYECKHX SBICHUUA WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBATH IPOBEPSEMBIE
MIPENOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000PYI0BaHUS,
3aMKUChIBATh XOJ ONBITAa U (DOPMYITUPOBATH BHIBOIHI;

BBITIOJHATh TPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0BeMa, CHIBI W TEMIEPaTyphl C MCHOJIb30BAHHEM aHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKA3aHHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOM BETUYMHBI OT
JIPYrol C WCIOJNB30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCHUMOCTH MYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHW [IBIDKCHUS TeNa, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tesa, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUTOMIAIH COTTPUKOCHOBEHUS TEJ, CHIIBI
YIIPYTOCTH OT YIJIMHCHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIIBI OT 00BheMa
MOTPYKEHHON YacTH TeJla M OT TUIOTHOCTH KHUIAKOCTH, €¢ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TIIYOWHBI, HA KOTOPYIO TIOTPYXKEHO TEJO, YCIOBHMA
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATHh B



IUIAHUPOBAHUM  Y4ye€OHOrO UCCIENOBaHUs, coOupaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHsI, CIEAys MPeaoKEHHOMY IUIaHy, (pUKCHPOBATH
pe3ynbTaThl TMONYYCHHONW 3aBHCHUMOCTH (DU3MUECKUX BEIMYMH B BUJC
NPEUIOKCHHBIX Ta0MuIl U TpaduKOB, AENaTh BBIBOABI MO pe3yiIbTaTaM
UCCIIC/IOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPJAOTO TeNa, CUjla TPEHHUS CKOJBKCHHUSA,
JaBICHWE  BO3MyXa, BHITAIKUBAIONIAs  CWJIa, JEHCTByIOIas Ha
NOTPY)XKCHHOE B JKHJIKOCTh Te€J0, KOA((HUIMEHT IOJIe3HOrO JACHCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAys MPEIJOKEHHOW WHCTPYKUUHU: TIPH
BBIMIOJITHEHUN HW3MEPEHHH cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL;

COOJFO/IaTh TIpaBMIIa TEXHUKU OE30MAaCHOCTH MPHU paboTe ¢ TabopaTOpHBIM
o0opyn0BaHUEM;

yKa3bIBaTh IMPHUHIUITEI JICUCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JWHAMOMETP, COOOIIAIONINECS COCYIbI, OapoMmeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONUCaHUS (B TOM 4YHCIE:
NOJIIUITHUKHA, YCTPONCTBO BOJOMPOBOJA, THUAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3YS 3HAHUS
0 CBOHMCTBaX (PM3MYECKHUX SBJICHUN M HEOOXOAUMBbIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPHl  (HAXOAuTh  HWH(QOpMAIMIO O  TIpHUMepax)
PAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpere;

OCYHIIECTBIISITh OTOOpP HWCTOYHMKOB wuHpopManuu B VIHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HAHUM W TYyTEM CPAaBHEHHsI PA3UYHBIX HMCTOYHUKOB BBIJCIATH
UHPOPMAIINIO, KOTOpas SBIAECTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOTHECHUN YUEOHBIX 3aJJaHUN HAYIHO--TIOMYJISPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHPABOYHBIE MaTEpHAIIbI,
pecypcel cetu IHTepHET, BIajeTh MpUeMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMAIIMHU U3 OJHONM 3HAKOBON CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (HU3NIECKOrO CONEP)KaHUs, B TOM



quciae MyOJuYHO AeslaTh KpaTKHE COOOLIEHUS O PE3ysbTaTaX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, NpPU HTOM TPAMOTHO MCIOJb30BaTh
W3YYEHHBbIA TOHATUIHBIM amnmapaT Kypca (U3HKH, COINPOBOXAATh
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBINOJHEHUH YYEOHBIX NPOEKTOB W HCCJIEJAOBAHUNA pacrpenesnsiTh
00s3aHHOCTH B TpyMIe€ B COOTBETCTBUM C IMOCTABJIECHHBIMHU 3aJadyaMu,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUHM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATENbHOCTh  TIPYIINbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB ¥ MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECCKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIIIEHHBIN Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DHEpPrus, TEIJIOBOW JBHUraTelb,
AJIEMEHTAPHBIN JICKTPUUCCKUN 3apsifl, HIEKTPUUECKOE MOJie, TTPOBOTHUKH
U JUDJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nnyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKaTHe, Teluionepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBAHUE, KAUJUISIPHBIC SIBICHUS, UCIIAPEHUE,
KOHJCHCAIUs, TUJIaBJIEHUE, KpucTaum3anus (OTBEpAEBaHME), KHUIICHUE,
TEeIJIonepeaayda (TemI0NnpOBOJHOCT, KOHBEKLIHS, U3IIy4eHuE),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, JEUCTBHS DJIEKTPHUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEMCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIHS)
0 ONUCAHUID MX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3HUECKUX SBICHUH B
OKpYXaIollleM MHpE, B TOM uHcle (U3NYECKUE SBICHUS B TPHUPOJE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISIPHBIE SBICHHS B MPHUPOJE,
KpUCTalUIbl B mpupone, uznydeHue CoJIHIIA, 3aMEp3aHHE BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, JJIEKTPUUECKUE
SABJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMid, Apeiid MOJII0COB, POJIb MAarHUTHOTO TMOJIA IJis JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (U3UUYECKHUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIE CBONCTBA TeJl U (PU3UYECKUE SBICHUS, UCIOJb3Ys
bu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIJIOThI, YJeJdbHAs TEIUIOEMKOCTh BEIECTBA, YyJAeJlbHas TeIioTa



IUIaBJICHMS], yJeJbHas TEIUIoTa NapooOpa3oBaHMs, YJedbHas TEIIOTa
CropaHusi TOIUIUBa, KOA()(PUIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOU
MAaIllIUHbI, OTHOCUTEIbHAS BIAXKHOCTb BO3/yXa, AJIEKTPUUYECKHUU 3apsii,
cuja TOKa, JJIEKTPUUECKOE HaIpsKEHUEe, CONMPOTHUBJIICHUE ITPOBOJIHUKA,
yIEeIbHOE  CONpPOTUBJIEHUE  BEIIECTBa, paboTa U  MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TMpPU  ONHCAHWUU TPABUIBHO  TPAaKTOBATh
(bU3UYECKU CMBICT HCTOJIB3yEeMbIX BEIUYUH, 0003HAUCHUS U €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJbI, CBSI3BIBAIOIIUE JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIMYUHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl OCHOBHBIE TMOJIOXKEHUS MOJEKYISIPHO--KUHETUUYECKONH TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHIIUI CYMNEPIO3UIINK TOJIeH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma [ yyacTKa IeH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHsS DJHEPrUM, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA M 3alHUChIBATh €r0 MaTEMaTUYECKOe
BBIpA)KEHUE;

OOBSACHATh (PU3UYECKHUE MPOIECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTHYecKuX
IaroB ¢ omnopod Ha 1-2 W3y4EeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

peliath pacueTHhle 3aJauyd B 2—3 JEUCTBUS, MCIOIB3Ys 3aKOHBI H
dbopMyIbl, cBs3bIBaOIMINE (U3MYECKHME BEIMYMHBI: HAa OCHOBE aHaln3a
yCIIOBUS 3aJlaydl 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JUISI pEIIeHWs 3a7a4d, BBIOMPATh 3aKOHBI W (POPMYIIHI,
HEOOXOMMBIE I €¢ pEIIeHHs, MPOBOJWTH PacyeThl W CPABHUBATH
MOJTY9€HHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIU
¢u3HUeCcKrX METO/OB, HCIONB3YSl OMHCAHUE WCCIIECIOBAHUSA, BBIICISTH
IpPOBEPSIEMOE  MPEAMNOJIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh TMOPSIKA
IPOBEACHUS UCCIIEIOBAHMUSI, 1€JIaTh BHIBOJIbL;

NPOBOAUTH OMBITBI 1O HAOMIONCHUIO (U3WYECKUX SBICHUU WU
¢du3HUeCKuX CBOWCTB Tel (KaMWLISPHBIC SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3JlyXa OT ero o0beMa, TeMIepaTypbl, CKOPOCTH MpOllecca OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYEHHH OT LIBETa M3JIydaromieil (MOrouaroiei)
MMOBEPXHOCTH, CKOPOCTh MCHApPEHUsi BOJBI OT TeMIEpaTypbl KUIAKOCTU U
IJIOIIAIM €€ TMOBEPXHOCTH, JJEKTpU3alus Tel U B3aUMOJICUCTBUE
ANEKTPUUYECKUX 3apsfoB, B3aUMOJCIHCTBUE TIOCTOSHHBIX MAarHUTOB,



BU3YyaJIu3alisi MAarHUTHBIX TIOJIEH TITOCTOSIHHBIX MAarHUTOB, JEUCTBHS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa D3JIEKTPOJBHUIATENsl TMOCTOSSHHOTO TOKa): (OpPMYIUpOBaTh
pOBEpsiEMbIE MPEANON0XKEHHSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJIHSITh ~ MPSAMBIE  U3MEPEHUST  TeMIepaTypbl, OTHOCUTEIbHOMU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPsDKEHHs C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMH, CPaBHUBATDH
PE3yNbTAThl UBMEPEHUN C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEeUIHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKON BETUYMHBI OT
Ipyrold Cc  UCHOJB30BAHUEM  TMPSIMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUJIOAJU TOMEePEYHOro
CEYEHHMSI U Y/ICIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TMOCJEAOBATEIbHOTO U  MapajUIeIbHOTO  COEIWHEHUU
NPOBOJAHUKOB): TUIAHUPOBATH HCCJEJIOBaHHE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHUs, CIeNys MPEeUIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOJUI] U TpaduKoOB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHuss (U3UUYECKUX BeJUUYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBJIEHUE TPOBOJHMKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA): TUIAHUPOBATh HU3MEPEHHS, COOHpAThH
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEysl MPEIIOKEHHON WHCTPYKIIUHU, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

co0JIro1aTh TIpaBUiia TEXHUKHA 0€30TaCHOCTHU MPU paboTe ¢ 1abopaTOPHBIM
000opyI0BaHHEM;

XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONUCAaHUSA (B TOM 4YHCIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJITMETP, CUCTYMK D3JIEKTPUUYECKOM 3HEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npuOOPBI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (PUMEPHI), AITEKTPHUUECKHE
IPEIOXPAHUTENH, DICKTPOMATHUT, JIEKTPOBUTATENb TTOCTOSSHHOTO TOKA),
UCTIONIb3Ys 3HAHMSI O CBOMCTBaX (PM3WYECKHUX SIBICHHN W HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTENIbHbBIE
npuboOpsl 1O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (JKUIKOCTHBIH
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, JBUTrATENIb BHYTPEHHErO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIISATH CXEMbl 3JEKTPUUYECKUX



Iernel ¢ MoCIeA0BaTeIbHBIM U TapauIeIbHBIM COSTMHCHHEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
MPUBOIUTH  TpUMEphl  (HAXOAUTh  WH(DOpPMAIMIO O  TpHUMEpax)
NPAKTHYECKOTO HCIOJIb30BaHUS (PU3NUYECKUX 3HAHWK B ITOBCEIHECBHOM
KU3HU I oOecrieueHrs 0€30MMacHOCTH TP OOpallleHUH ¢ MPUOOpaMU |
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (U3MYECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH H TyTEM CpPaBHCHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOTHECHUN YUCOHBIX 3aJaHUN HAYYIHO--TIOMY/ISIPHYIO
IMTEepaTypy  (PU3WYECKOTO  COACp)KaHMS, CIPABOYHBIC MaTepHaIbI,
pecypcel ceTr MIHTEpHET, BiIaaeTh MPUEMaMU KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHbMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHOpMaMIO W3 HECKOJbKHX HMCTOYHHKOB (HU3UUECKOTO
colepKaHWs, B TOM 4YHCJIC MYOJIMYHO TPEACTaBIATh pPE3yIbTaThl
NIPOSKTHOW WJIM HCCIIEAOBATCIIBCKOW JMEATECILHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (H3UKH,
COIMPOBO’K/JIATh BBICTYIUICHHUE MPE3CHTAIINCH;

IPH BBIMOJHCHUU YYEOHBIX IPOCKTOB M MCCICIOBAaHUN (HU3UICCKUX
IIPOIIECCOB PACIPECisaTh O0A3aHHOCTH B TPYIIE B COOTBETCTBHUU C
[IOCTABJIECHHBIMH 3aJadyaMU, CJIEIUTH 34 BBIIOJHEHHEM IUIaHA AEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJCKBAaTHO OIICHWBaTh COOCTBCHHBIH BKJIAJ B
NEATEeIIbHOCTh TPYIIbI, BEICTPAMBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xoniy o0yueHus B 9 kjacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIIbHOCTh MEXAHMYECKOTO NBMXEHUS, AehopManus
(ympyrasi, TlacTUYecKas), TpeHUEe, LEHTPOCTPEMHUTEIbHOE YCKOpPEHUE,
HEBECOMOCTbh M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LEHTpP TSAXKECTHU TBEPAOIrO Tejla, paBHOBECHE, MEXaHMYECKHE KOJICOAHUS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIalIbHO30PKOCTh,
CIIEKTPbI UCITYCKaHUs U MOIJIOIIeHUs, anb(a-, OeTa- U raMMa-u31y4yeHuUs,
M30TOIIbI, Si/IEpHAsi SHEPreTUKA;



pasznuyarh SBICHHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEHHOE JBUKEHUE, CBOOOIHOE
MaJIeHUe TeJl, pABHOMEPHOE JIBH)KEHHE MO OKPY>KHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOaTeNbHOE NBIXKEHHE (3aTyXalollue U
BBIHYKJICHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHHUE M MpPeIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, Pa3jioKeHUe 0eoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BOSHUKHOBEHHME JMHEHYATOTO CIIEKTpa
U3TyYEHHs) 110 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHUE HW3YYEHHBIX (PU3MUECKUX SBIECHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SBJICHHUS B IPHUPOJE:
NPWIKBBI U OTIUBBI, ABMKEHUE MIaHeT COMHEYHOU CUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OHOJOTUYECKOE ACHCTBHE BUIAMMOTO,
yIbTPaUONETOBOIO U  PEHTIEHOBCKOIO H3JIYYEHHH, €CTEeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PAJIUOAKTUBHOE H3ITy4eHUE
OPUPOJHBIX MHHEpAJIOB, JEHCTBUE PAJMOAKTUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJioBeKa), NMpHU ATOM IMEPEBOJAUTH IMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKM) (DUIUUECKUX
SIBJICHUM;

ONKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (PU3MUYECKUE SBICHUS, UCIIONb3YS
¢usznueckre BEeTWYUHBI (CpEaHsIE M MTHOBEHHAs CKOPOCTh Tela Mpu
HEPABHOMEPHOM JIBHJKEHHMH, YCKOpPEHHE, NEpPEMEILIECHUE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWlIa YIPYTOCTH, CHJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHUSA, BEC Teja, HMIYJIbC Telld, HUMIYJIbC CHIIBI,
MEXaHH4ecKkass padoTa MW MOINHOCTh, MOTEHUWAJIbHAs DJHEPrus TeEIa,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLIMAIbHA 3HEPIUsl CHKATOU
OPYXUHBl, KWHETUYECKAsl HHEPrus, IOJHAs] MEXaHW4YEeCKas SHEprus,
NEPHOJ U YacTOTa KOJieOaHUM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeb MPEJOMIICHHS CPENbl), IPU ONMHCAHUU
OPABWIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI MCHOJIb3YEMBIX BEJIWYMH,
0003HaYeHUsI U €AUHULBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU BEJIMYHWHAMH,
CTPOUTH I'paMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAaHEHUs DHEPrUH, 3aKOH BCEMUPHOI'O TATOTEHMS,



NPUHIMI CYNEPHO3ULMH CHJI, NPUHUUII OTHOCUTEIbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs MMITYJbCa, 3aKOHbl OTPAaKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHMSI 3aps10BOIO U MAaCCOBOTO YMCEN
OpU AIEPHBIX PEAKUUSAX, NMPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsACHEHHE U3 2-3
JOTUYECKUX LIAroB C OMOpPOi Ha 2—3 M3Yy4YEHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiatb pacyeTHbIe 3anayd  (omuparomuecs Ha cucteMy u3  2-3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJaud 3alHChIBATh KPAaTKOE
yCIIOBUE, BBISBISTH HEJOCTAIOIINE WM U30BITOYHBIE JAHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUS], IPOBOJIUTH PACUEThl U
OLICHMBATh PEAIMCTHUYHOCTh IOJYYEHHOTO 3HA4YeHHUs] (HU3NUECKOM
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpbIE MOHO pPEIIUTh TpPH TOMOIIU
¢u3MUecKX METO/OB, HCIIOJB3Ys OMHCAHWE HCCIEIOBaHUS, BBIIEISATH
npoBepsieMOe  TPEJIONIOKEHNE, OIIEHUBATh MPABUIBHOCTh TOPSAJKA
NPOBEJICHUS  HCCIIEIOBAaHUS, JIeJlaTh  BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHI U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIONEHUIO (U3MYECKHX SIBICHUW WU
¢du3nueckux CBOWCTB Tell (M3yueHHe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXpaHEHHUSI HHEPTUH, 3aBUCUMOCTh MEPHOJa KOJCOAHHN MNPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M JKECTKOCTU MPYKUHBl U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJIeOaHUH, IPSIMOJIMHEHOE paclpoCTpaHEHHE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTp, U3yUYEHHE CBOMCTB HM300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB H300pakeHHsI IpeaMeTa B coOuparomien
JWH3E, HAOIOJCHUE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB HW3ITYUYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
o0opynoBaHUsS, ONHUCHIBATH XOJl OMBITAa W  €ro  pe3yJbTaThl,
(dbopMyIHpOBaTH BHIBOBI

IPOBOAUTH MPU HEOOXOJIMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaeIIss
cpeaHee 3HAyYeHUE U3MepseMoill BedHM4uHBI ((OKYCHOE paccTOsHUE
coOuparoniell JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HU3MEpPEHUs
(u3MepuTenbHOro npudopa);

MPOBOJIUTh HUCCJIEIOBAaHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh MYTHU OT BPEMEHHU



IIpU PaBHOYCKOPEHHOM JBIKCHUU 0€3 HadaJbHOM CKOpPOCTH, MEpHOjIa
KOJIeOaHU MAaTeMaTHYECKOr0 MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yrJjla MaJeHus U yrjia MpeJOMJICHHS OT yria
najieHus): IUJIAaHUPOBAaTh HCCIIEIOBAHHE, CaMOCTOSITEILHO COOUpaTh
YCTAaHOBKY, (UKCHUpOBATH pe3yJibTaThl TMOJYYEHHONH 3aBUCHUMOCTH
bu3UYeCKUX BEIWYMH B BHUAE TaOMUIl U TpaduKoB, JeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (PU3UYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpPEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOpPEHUE CBOOOJHOrO TMAaJCHUS, JKECTKOCTh MPYXKUHBI, KOADPUIUEHT
TPEHUSI CKOJILKEHUS, MeXaHW4eckass paboTa ¥ MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHWl MaTeMaTH4YeCKOro U NPYKUHHOTO MAasTHHUKOB,
ONTHYECKasi Cuja CcoOUparome JHMH3bI, PaguOaKTUBHBIN  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCIEPUMEHTAIIBHYI0 YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIICAYs MPEIIONKCHHON WHCTPYKIIUH, BBIYUCIIATH
3HAYCHHUE BEJIIMUMHBI U aHATU3UPOBATH MOJTYUYEHHBIC PE3YyJIbTaThl C yUSTOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUIA;

coOJ01aTh IpaBuiIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ J1abopaTopHbIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA HW3YYEHHBIX (U3MUYECKUX MOJIENEeH:
MaTepHualibHas TOYKa, a0COJIIOTHO TBEPAOE TEJI0, TOYECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHLMIBI JACHCTBUS HW3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOW HAa HMX ONUCAaHUSA (B TOM YHUCIE:
CIUJOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUcKor, ¢oToanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaxX (u3MYeCKUX SABJICHUH MW  HEOOXOAuMbIe (pu3Mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBl U CXEMATHYHBIC PUCYHKH U3YYCHHBIX TEXHHUYCCKUX
YCTPOUCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX MPOLECCOB
IpU penieHuH y4eOHO--TIPAKTHUYECKUX 3a]ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOAUTHL  MpuUMeEpbl  (HaXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MUECKUX 3HAHWW B TMOBCETHEBHOU
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPpU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBbS M COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIEH Cpeie;



OCYIIECTBISATh TOWUCK HH(pOpManuu (PUINIECKOTO COACpPKAHUA B
HuTepHeTe, caMOCTOATEIHHO (GOPMYIHUPYS MMOUCKOBBIN 3alpoC, HAXOIUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOTYYCHHON MH(OpMAaIi Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX HICTOYHUKOB;

MCTIOJIK30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil Hay4YHO--TIONMYJISPHYIO
auTepatypy  (u3mueckoro - comep)kaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcol cetn MHTEpHET, BIafeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHUKOB (DH3MUECKOTO COJICpIKaHMUS,
MyOJIMYHO MPEACTABIATH PE3YNIbTAThI MPOSKTHOM MIIM UCCIIEI0BATEIBCKOM
ACSTeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BaTh  HM3yUCHHBIN
NOHATUHHBIA amnmapar Mu3y4aemoro paszena (U3HMKH U COMPOBOXKIATH
BBICTYIUICHHWE TIPE3CHTAIed C Yy4eTOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbl padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJsib B MO3HAHUM OKPY:KAIOLIEro MUpa
bu6mmoreka [JOK
1.1 0} - 2
H3Hia - Hayka o HpHpose 0 0 https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeTHYHHBI 2 0 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAayYHBIN METO/1 TO3HAHUS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHava/ibHbIE CBeJIEHUSI 0 CTPOEHHH BellleCTBA
bu6mmoreka [JOK
21 CTpoeine peuiecTsa ! 0 0 https://m.edso0.ru/7f416194
29 JIBrrkeHre 1 B3aMMOICHCTBUE YaCTHUII 5 0 1 bubmuoreka [IOK
' BeIIeCTBA https://m.edsoo.ru/7f416194
bubmuoreka [IOK
2.3 Ar 2 1 0
PETATHEIC COCTOAMHA BEeCTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /I[Bu:keHHe U B3aUMO/IeiicTBHE Te
bu6mmoreka [JOK
3.1 M 3 0 0
CXAHHICCKOT JIBIDKCHHIC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

bub6mmoreka [JOK

33 Cuna. Buppt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, )KUIKOCTEl U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPIbIMHU 3 0 bubmmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
4.2 Jlapienne xukocTn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe rasienme 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKECHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 5. PaGora u MouHocTh. JHeprus
bu6mmoreka [JOK
>1 Paboa u momocT® 3 ! https://m.edso0.ru/7f416194
bubnuoreka [IOK
52 Hpoctere mexarmsMer > 1 https://m.edso0.ru/7f416194
bubmuoreka [IOK
53 Mexamieckas snepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

KoauyecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Konrpoasubie | IlpakTuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBIeHUA
. bubnuoteka [IOK
11 CtpoeHre U CBOICTBA BEIECTBA 7 0 0 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CTTIOBBIC POLECCRT > https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pa3nen 2. JaekTpryecKkue U MATHUTHbIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHBIE Tella 7 0 1 bubnuoreka [IOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHurHeLe SBeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 4 0 1
DICKTPOMATHHTHAS HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 15.5



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

KoaunuecTBo yacon DJIEeKTPOHHBbIE
HaunmeHoBaHHe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | IlpakTuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Mexanuveckue siBJIeHHS
MexaHndeckoe ABMKEHUE U CITOCOOBI €ro bu6mmoreka [JOK
11 10 0 1
ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 2 1
SAMMOIeHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
13 3 10 0 3
AXOHBL COXpaHEHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA M BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXATITICCIHE KOJCOATI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHMACCIHE BOJIIRL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiiekTpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMarHUTHOE I0JIE U bubnuoreka LIOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbBI€ SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHNUS CBETA 6 0 2 bubnuoreka [IOK



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

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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ OITUYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznioxxenne 6emoro cBera B CIICKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
51 Hcnyckanne v MOTIONIEHUE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 (TpoeHie aTOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
>3 Flnepibie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. [loBTOpUTEIHLHO-0000IAKO M MOTYIb
6.1 [ToBTOpEeHME 1 0600IIEHNE CONEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

» Gdusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [leppikun .M.,
NpanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» dusuka: 8- kacc: 6a30BbIN ypoBeHb: yueOHUK, 8 knacc/ [lepoimkun U.
M., UBanoB A. U., AkitnonepHoe o6miectBo «M3narenbctBo «IIpocsemienne»
» dusuka: 9-if knacc: 0a30BbIN ypOBEHb: YueOHUK, 9 knacc/ [leppimkun U.
M., I'ytauk E. M., UBanoB A. U., [letpoBa M. A., AKITMOHEPHOE OOIIECTBO

«H?;}I&TGJII)CTBO «HpOCB@IIIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

®dusuka. Peanuzanus tpedoBanuii @®I'OC ocHOBHOTO 0011Ier0 00pa30BaHMUS:
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