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MOSACHUTEJIBHASA 3AIINCKA
MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOTIO o00IIero o06pa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepanbHON padoyel MporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHOTO ipenMera « Du3nkay.

Copepxanue mporpaMMmbl MO (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH OOYYalOUIUXCSl M OPraHH3alUI0 H3y4CHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHoOro mpenMera B peanuzauuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHUsl.

[Tporpamma no (u3HKe yCcTaHABIMBAET paclpeaesieHue yueOHoro Marepuaa
1o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarouXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

®du3rKa SBISICTCS CHCTEMOOOPA3YIOIIHMM JIJIS1 €CTECTBEHHO-HAYYHBIX YICOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
W3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMUEHN U (U3HUecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, NPEJOCTaBIsieT Hauboyee sCHbIE
oOpa3ipl MPUMEHEHNs HAYYHOTO METOJa MO3HAHUSA, TO €CTh CIoco0a MOyYeHUS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 riaaBHBIX 3a71ad (PU3MUECKOTO OOpa30BaHHUS B CTPYKType OOIIETro
o0pa30oBaHUsg COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU TIPaMOTHOCTH H
MHTEepeca K HayKe y 00ydJaronuxcs.

N3yuenne Quiznku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHUE
CIICTYIONUMH KOMIICTCHTHOCTSIMH, XapaKTEePU3YIONIMMHU €CTECTBCHHO-HAYIHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPIPETHUPOBATH  JAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JIs TIOJYYCHUS BBIBOJIOB.

lenmn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBareibHbIX opraHuzanmsx Poccuiickoii @enepauuu, peamu3yrOIMIMX
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OCHOBHBIE  00111€00pa30BaTebHbIE MPOrPaMMBbl, YTBEPXKIEHHOM pEHIEHUEM
Komnerun MunucrepcTsa npocsenieHus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Ieau nzyyenus pusuKu:

e TpHOOpETEHUE MHTEpPECa U CTPEMJICHUS OOYYAIOIINXCS K HAYYHOMY H3yYCHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJC IMO3HAHWS W (opMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHMe HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3Y4YEHUSI OCHOB
CTpOCHHMSI MaTepHH U (PyHIAMEHTAIHHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHMEe TPEACTABICHUNA O PpOJM (PUIUKU JUISI PA3BUTHA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE MPEACTABICHUIN O BO3MOXHBIX chepax Oyaymiei mpodecCuoHanIbHON
JeSITeTbHOCTH, CBSI3aHHOU ¢ (PU3UKOH, TOITOTOBKA K JTabHEHIIIEeMy 00y4eHHUIO B
3TOM HAIpPaBIICHUH.

JlocTikeHne 3THX Iefield MmporpaMMbl MO (U3WUKE HAa YPOBHE OCHOBHOTO

oO1rero oOpa3oBaHus 00CCIICUYNBACTCS PEIICHUEM CIISTYIONMINUX 3224

e TPHOOpETEHUE 3HAHWI O AWCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHUYECKHX,
TETJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TpHOOpETEHHE YMEHUI OMUCHIBATH W OOBICHITh (PU3UYECKHE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

e OCBOCHHE METOJIOB PEIICHUSI MPOCTEHIIMX PACUETHBIX 3a/1a4 C UCTIOJIb30BAaHUEM
bu3HUeCKX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHWH HAOMIOIATh MPUPOIHBIC SBICHHUS W BBITIOIHATH OIIBITHI,
nabopatopHble  pabOTBI M JKCIEPUMEHTAJIbHBIE  HCCIEIOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

e OCBOcHHE mNpUEMOB pPabOThl ¢ uWHPOPMAIMEH (QUINIECKOTO CoMepKaHUs,
BKJIIFOUasi MHPOPMAIIUIO O COBPEMEHHBIX JOCTIDKCHUSAX (QU3WUKH, aHAIH3 |
KPUTHYIECKOE OLICHUBaHUE MHPOPMAIIHH;

e 3HAKOMCTBO cO cdepamu NpodPecCHOHATBLHON JEATETbHOCTU, CBSI3AHHBIMU C
(GU3HKON, ¥ COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHUKCHUSIX
bu3nUecKol HAyKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
obOpazoBanus oroautcs 204 gacos: B 7 kinacce — 68 yacoB (2 yaca B Helel0), B 8
Kkjacce — 68 vacoB (2 yaca B Hejelo), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
[Ipennaraemsrii B mporpamme mo GU3NKe IepedeHb J1ab0paTOPHBIX pabOT U OTHITOB
HOCUT PEKOMEHJIATeIbHBIM XapakTep, Yy4YHUTENb JellaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PAabOT W OMBITOB C YYETOM HMHIWBHIYATbHBIX OCOOCHHOCTEM
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O6yanOHII/IXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaI[aHI/II)'I, npeaiaracMbix B paMKax
OCHOBHOTI'O IOCYIapCTBCHHOI'O 3K3aMCHa I10 (l)I/ISI/II(e.

CrpaHuua 4 us 36



COAEPKAHUE OBYUEHUSA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAKIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHuss npupoipl. PU3NYECKHE SBICHUS:
MEXAHUYECKUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNUYMHBL. M3MepeHHe Qu3nyeckux BeJUYMH. DPU3HUECKHUE
npudopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi cCUCTEMa €IMHMII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHMS: HAOJIOJACHHE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3nUeCcKUX SIBJICHUN C TOMOIIBIO MOJIETEH.

Hemoncmpauyuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®duznueckue npubOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTEIBHOTO MPUOOpa.
2. HM3mepeHue pacCTOSAHUMU.
3. H3mepenue o0bEéMa XUAKOCTU U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX TE.
5. M3MepeHue Ttemmeparypbl MPU MNOMOIIM KUAKOCTHOTO TEPMOMETpaA W
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIIBHO, TeM OO0Jblle, 4eM OOoJbllie BbICOTA
IIyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne uactuin BemecTBa. CBA3b CKOPOCTH JBHXKEHHUS YaCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTATIKHUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HabGmogenune OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue nuddyzum.
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3. HaOmonenue — siBneHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuameTpa aroMa METOAOM DpsIoB  (C  MCIIOJIb30BAaHUEM

doTorpaduit).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
Mexannyeckoe nBUWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUSI.
SIBnenue wuHepIuu. 3aKOH WHEpUMH. B3aumojaeicTBue Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIE
0o0BbEMa BelECTBA.
Cuiia KaK XapakTepucTuka B3aumojeicTBus Tei. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOLIBIO IUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSHDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crioxkenue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoi. PaBHoneiicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B NpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOnronenue MexaHUUYECKOrO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHEpUUU.
4. HaOmroneHue n3MeHEeHUs! CKOPOCTHU MPHU B3aUMOJIEUCTBUM TEII.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEll.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX 110 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK J1ajiee).

2. Ompenenenue CpeAHEN CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa MO0
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCThH pacCTsKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUIOKEHHON CHUIIBI.

5. ONbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH M ra30B.
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JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0BEMa, TemrepaTyphl. llepemaua naBneHus
TBEPJIIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJKOCTU OT TiyOouHbl. ['mapocraTudeckuit
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckuie MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
BO3AylHOM oOonouku 3emsu. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmraromuyecst CoCy/ibl.
['mppaBnuuecknii mpecc.
[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.
3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPY>KEHHOM YacTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
8. YciioBUE IUIaBaHUs TeJl: IUIaBaHUE WM NTOTPY>KEHHE TE B 3aBUCUMOCTH OT
COOTHOILEHHSI INIOTHOCTEH TeJa U KHJIKOCTH.
Jlabopamopnwie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.
2. OmnpeneneHre  BBITAJIKHUBAIOIIEH  CWiIbl, JEHUCTBYIONIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YacTH Tela U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U

onpenesieHne €€ rpy30noabEMHOCTH.

Pa3znes 5. PaGoTra u MoiHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBpusiia paBHOBECHS phluara K 0J10Ky. «30J10TO€
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npasuio» Mexanuku. KIT/I npocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexanudeckass 3Heprus. KuHernueckass M NOTEHUUAIbHAs SHEPIUS.
[IpeBpallieHre OJTHOTO BHUJIa MEXAHUYECKOU SHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS PU PABHOMEPHOM JIBUYKEHUU TeJa 10

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.

3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.

8 KIIACC

Pa3znes 6. TenuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHMSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOCHUS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, KHUIKOIO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYJSIPHO--KUHETUYECKON TEOPHH.
CMaunBaHKe U KaOWJUIAPHBIE siBIEHUS. TemioBoe pacluupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTrypel €O CKOPOCTBIO TEILUIOBOTO JIBHXKCHUS
yactull. BuyTpenHsass sHeprus. CnocoObl HM3MEHEHUsS BHYTpPEHHEH HSHEpruu:
TeIUIonepeaada u coBepiieHre padboTel. Buapl Temionepeaayun: TemionpoOBOIHOCTD,
KOHBEKIIUSA, U3IIyYEHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBAa. 1eriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BELIECTB. YJElbHAas TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMoc(hepHOro
JTABJICHMUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpuniuner pabotel TemoBbix aurareneil KIIJ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABUKEHHUS.
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HaGmonenue nuddysuu.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
Hab0mro1eHre TemioBoro paciummpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxuakieHue Ipu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Terionepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropstiei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTh CHJIBI  B3aUMOJACHCTBUS
3apsKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKY TEIaMH).

Onextpuueckoe noine. HanpsxéHHocTs snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJICKTPUUECKOTO TOKA.
N cTOYyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uenu. [locnenoBarenbHoe U mapajuieIbHOE COEIMHEHNE IPOBOIHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DneKTpudecKue 1enu U NOTPeOUTENH IEKTpUIEeCcKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1€MCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosje. MaruutHoe moJsie 3eMJId M €ro 3HayeHWe Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOro ToKa. [[puMeHeHre 3eKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MIOCTOSAHHOTO TOKa. Vcnonp30BaHHWE DJIEKTPOJABUIaTeIed B  TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DJIeKTpOreHeparop. Cnioco0sI MOTYy4YEeHUS AJIEKTPUYECKOMN SHEPTHUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSHKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.
DneKTpocTaTuueCcKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsJIOB.
ITpOBOIHUKH U AUAJIECKTPUKH.
MoaenvpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JleficTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BBbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIePpMETPOM.
. I3MepeHnune 37eKTpuIecKOoro HapsHKeHUs: BOJIbTMETPOM.
. PeocTar 1 MmarazuH cCOnpoOTUBIICHUMN.
. BzaumoericTBre NOCTOSSHHBIX MAarHUTOB.
. MozienupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MozienupoBaHrie MarHUTHBIX MOJI€H MOCTOSTHHBIX MArHUTOB.

L 0 N o Uk wDN R
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 10J1€ TOKa. DJIeKTPOMAarHuT.

JlercTBME MarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.

DJIEKTPOJABUTATENH TOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUA 3JIEKTPOMArHUTHON MHIYKIIWH.

Omnbrter ®apanes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUW €ro
BO3HMKHOBCHMSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o u k~w

10.
11.

12.

13

16.
17.

18.

OnbITel 1O HAOMIONEHUIO DHJIEKTPU3AIMU Tel WHAYKIUEeH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUS DJIEKTPUYECKOIO TIOJISI HAa NPOBOJHUKUA U
JTIADJICKTPUKHU.

COopka u npoBepka paboThI JIEKTPUIECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3mepenue u peryJimpoBaHue CUIIbl TOKA.

N3mepenne u peryJimpoBaHue HANIPSIAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD BJIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU IOIEPEYHOTrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HANPSKEHWH IIPU  MOCIEI0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ajis CWIbl TOKa MpU MNapaJIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  AJEKTPUYECKOTO TOKa, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHKS Ha HE.

. Onpenenenue KII/] narpeBarensi.
14.
15.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHue MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPU UX 00bEeIMHEHUN
Y pa3JICICHNH.

HccenenoBanne NEUCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHIIBI  B3aUMOJAEHCTBHS
KaTyIIKU ¢ TOKOM U MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTyLIKE.
N3ydyeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
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19. KoHCTpyHpoBaHue U n3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.

21. OnBITBI 1O MCCIIEIOBAHUIO SIBJICHUS DSJEKTPOMArHUTHOW WHIYKIIMH:

UCCIICJOBAHUE W3MEHEHUIM 3HAUYEHUS W HAIPaBJICHUS WHIYKIMOHHOTO
TOKA.
9 KUIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe JBWkeHHe. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBWKEHUS. PaBHOMEpHOE NPSIMOJMHENHHOE
nBrkeHue. HepaBHoMepHOE NpsiMONMHENHOE JIBHKEeHUE. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE NpsiMOJIMHEWHOEe JBHKeHHe. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXkEHUE MO OKpYy>KHOCTH. [lepumon u dacrora obOpauieHus.
JInnerHasa u yrioBasi CKOpoCcTU. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT Cynepno3uLnn CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus:: cuja TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUIBI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JBwxenne ruranetr BOKpyr ComHma. IlepBas xocmumueckass CKOPOCT.
HeBecoMocCTh 1 neperpyskH.

PaBHOBecue marepuanbHOM TOUkH. AOCOMIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIEHHOM OChIO BpaleHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne mMmyinbca. UMmysibe criibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanudeckass pabora M MOMIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsi3b dHEepruu U pabotsl. [loTeHIIManbHasE YHEPTUs Tela, MOAHSATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW HSHEPIUMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUXKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTE€M W TPACKTOPUM JABWKEHHS OIHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHMSI IIPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUS.
HaGnronenue nBM>KeHUs Tella M0 OKPYKHOCTH.
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10.
11.
12.
13.
14.
15.
16.

HabGnrogenne MexaHM4eCcKuX IBJICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (GU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl T€la W JCHCTBYIOIIEH HAa HEro
CUJIBL.

HabGmnronenue paBeHCTBa CUII IIPU B3aUMOJIEHCTBHH TEJI.

M3meHeHue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUH.

[lepenaua umynbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOICHCTBUU TElL.

CoxpaHeHue nMIyJibca MPU HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHHe UMITYyJIbCa TP a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBU)KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTtpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWUIIEr0 paBHOMEPHOTO
JIBKEHUS IAPUKA WK TEJEKKU.

OmpeneneHue CpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHMKEHHH TIO
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTHM IMYTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TMPU PABHOYCKOPEHHOM JBIKCHUHU 0€3
HAaYyaJdbHONW CKOPOCTU IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduiirieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padOTHI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU TeEJIa M0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOTBl CHJIBI  YIOPYrOCTH TMpU TOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1€0aHUA M BOJHBI.
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KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIT: TepUOI,
4acToTa, aMILINTyaa. MaremMaTH4eCcKul U NpPYKUHHBIA MasTHUKH. [IpeBpanienue
DHEPTUU MIPH KOJIEOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxzaeHHsle — kosjebanus.  Pe3onanc.
Mexannyeckue BosiHBL. (CBOWCTBa MeXaHWMYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI H CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomKkocTh 3ByKa U BbIcOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune kojieOaHuMii Ted IOA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenune BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.

Pacnpoctpanenue npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH).

HaOnroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue dYacTOThl W TEpHoJa KoJeOaHUM MaTeMaTUYeCKOro
MasTHUKA.

o U ok~ w N

2. OmnpeneneHue 4acTOTHI U Meproa KojaebaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIA KOJNeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJIEOAHWI Tpy3a, MOABEHICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MacChl I'Ppy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.
Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJIEeKTpOMarHuTHble  BoJHbL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJieKTpoMaruuTHas mnpupoga cBera. CkopocTe cBeTa. BonmHOBBIE CBOKCTBA
CBETA.
Hemoncmpayuu.
1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie pabomel u onvimol.

1. M3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJIC/b CBETa. Hctounuku CBeETAa. [IpssmonnHeinoe
pactipoctpaneHue cBera. 3atmenust Connna u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xop nyueii B muH3e. Ontuueckas cucteMa goToanmnapara, MUKPOCKOTIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J{ncnepcus cBera.

Hemoncmpauuu.

[IpssMONIMHENHOE pacIpOCTPaHEHNE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOJ Iy4der B pacCEeUBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yrjia
naJieHuUs.

2. H3yueHue xapakTepUCTUK M300paXKEHUsI MpeIMeETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yTJjia
MaJICHUs Ha TPAHUILIE «BO3IyX—CTEKIIO».

4. TlonmydeHue M300paKEHHM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUSI M ONITHYECKON CUJIbI coOUparomieit
JIUH3BI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP.

7. ONbITH IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJACHUH 4Yepes
L[BETOBbIE (DUIIBTPBHI.

L X N Uk wWwN e
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Pa3nen 12. KBanToBLbI€E SIBJIEHHS.

Omnwitel Pesepdopna u mimanerapHas mojenb atoma. Mogmens atoma bopa.
Hcnyckanue u moryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIE CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens artoMmHoro sapa. Msorombsl. PaamoakTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX sSI€EP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsiJOBOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX snaep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3I.

SAnepnas sHepreruka. JeWCTBUS paguOaKTUBHBIX HW3JIIYYEHHUH Ha >KUBBIE
OpraHu3MBlI.

Hemoncmpauyuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. Coekrtp Boaopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka MOHU3UPYIOMIUX U3ITYUYCHUH.

6. Perucrtpanus n3inydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOmropeHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3TyUEHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPrUM YACTHUIBI 1O TOPMO3HOMY

nyTH (110 dhoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENBHO--00001IAIOIMI MOAYJIb IPEAHAZHAYEH JIs1 CUCTEMAaTU3aluu
1 00001IIeHNS TTPEAMETHOTO COACPIKAHUS U OTIBITA JACSITEIIBHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE Il 00YYarollUXCsi, BHIOPABIIMX 3TOT
y4eOHbIN IpeIMeET.

[Ipyn u3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUrBaCTCs JOCTHXKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHus, GopMupyercs
€CTECTBCHHOHAy4YHass IPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB MCCIIECIOBAHUSA
SBJICHUA TPHUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHITH (PU3MYECKUe
ABJICHUSI, TPUMEHSA TMOJYYEHHbIC 3HAHWS, pPElaTh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMONATBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peajnu3yeTcs 3a
C4€T TOTO, UTO OOYHYAIOIIMECS BBIMOIHAIOT 33/I1aHHs], B KOTOPBIX UM IpeiaraeTcs:
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Ha OCHOBE IIOJYyYECHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TTOBCEAHEBHOM JKU3HU;
MCITOJIb30BATh HAYYHBIE METOJIbI UCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YyuCIIe 1S IPOBEPKU TMIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIC€ OCHOBBI HauWOOJIe€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIB30BAHUS PA3TUYHBIX NUCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMSA

N3ydenne GU3MKH Ha YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs HANpPaBJICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pe3ynbraTe u3ydyeHus: PU3NKM Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHuUs

y oOyuaronierocst 0yyT copMHUpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JacTH:

1) maTpMoTHYECKOr0 BOCIIMTAHUS:

— MPOSIBJICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bU3NYECKON HAyKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX--(PU3HKOB;

2) rpamaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJI€HUH OOLIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM JOCTH)KEHUN
(bu3uKwy;

— OCO3HAHUE BAXKHOCTH MOPAIBbHO--3TUYECKUX IPUHIIMIIOB B JIESITEIbHOCTH
YUYE€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KauyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAaHME UEHHOCTH (PU3MYECKOM HAyKHM KaK MOLIHOIO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLIECH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATENBHOCTH, MHTEpPECAa K MCCIIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYPbI  3A0pPOBbS U  IMOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpYyIOBaHUEM B
JOMAIIHUX YCIIOBHSIX;

— c(hopMHpPOBAaHHOCTH HaBbIKA pe(hICKCUH, TPU3HAHIE CBOETO MPaBa Ha OLIHOKY
U TAKOTO K€ MpaBa y APyroro 4e0BeKa;

6) TPy10BOr0 BOCIIMTAHMS:
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e — AaKTUBHOE YYaCTH€ B PCIICHHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTHYECKOW M
COIMAILHOM HANPABICHHOCTH, TPEOYIOIMINX B TOM YHCIIC M PU3HUECCKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3YyUCHHIO NMPOodecCcuil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHUM Ui pEIIeHUs 3ajad B
o0JlacTh OKpYy’Karole cpeapl, TUIAHUPOBAHUSA IIOCTYNKOB W OIICHKH UX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbI;

e — OCO3HAHHE TJIOOATBHOTO XapaKTepa AKOJOTHYSCKUX MpOoOJIeM M MyTeH HX
pelleHus;

e 8) aganTranuu K U3MEHSIOUIUMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aUMOJECUCTBUU MPHU BBHIOJIHEHUU HCCIECAOBAaHUN U
POCKTOB (PU3MYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHUAM
IpYyTHX;

e — TIOBBIIIEGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JEeSITeIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHH, B TOM YHUCIE (POPMYITHUPOBATH
UJIU, TIOHSATHUS, TUTIOTE3bI O (PU3NUIECKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00J1acTU
(1)56370:97 8

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPHUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUI;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISABJISATH B3aUMOCBS3HU MPUPO/IbI, OOIIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBUM C YUE€TOM BIMSHHUS HAa OKPY’KAIOUIYIO Cpemy,
BO3MOXKHBIX IJTOOQIBHBIX ITOCIICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBo€HUS MPOrpaMMBI 110 (PU3HMKE Ha ypOBHE OCHOBHOT'O 00IIIETO
oOpazoBanus y oOyuatomerocs OyayT copMHUpoOBaHBl MeTampeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIbHBIE YHUBEPCATIbHBIC YUCOHbIC IEUCTBUS,

KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC

YHUBEpPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jloruyeckue AeMCTBUA:

e BBISABIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTAaHABJIWBATH CYIICCTBCHHBIM IPU3HAK KiIacCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNS U CPAaBHCHUS,
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BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHBOPEYHUS B paccMaTpUBacMbIX (DakTax,
JTAHHBIX W HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3MUSCKUM SIBIICHUSIM;

BBISIBJISITH  TIPUIMHHO--CIICJCTBCHHBIC CBS3M TPH  HM3yYCHUW (DU3HUSCKUX
SBJICHUH M TPOLIECCOB, JICNATh BBIBOJBI C HUCIOJIB30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYCHHWH, BBIJIBUTaTh THUIIOTE3BI O B3aUMOCBSI3SAX
(bu3HUeCKNX BETNYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHUs ydeOHOW (PHU3NYEeCKOW 3aaadu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PEIICHUs, BEIOOP HarOo0JIee O XOISIIETO C
y4ETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

MCIIOJIB30BaTh BOTIPOCKHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHWS;
POBOJUTH IO CaMOCTOSATEIFHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bU3UIECKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCIeA0BAaHNE (PU3MUECKOTO SIBICHUS;
OIICHMBATh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMAITUIO, TIOJYYCHHYIO B
XO0/JI¢ UCCIICIOBAHUS WIT DKCIICPUMECHTA;

CaMOCTOATENFHO (opMyIHpoBaTh OOOOIIEHUS W BBIBOJLI 10 PE3yIbTaTaMm
IPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JlajlbHEHIIICe pa3BUTHE (PU3UICCKUX MTPOIIECCOB, a
TaK)K€ BBIJIBUTATh TMPEIOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCJIOBHSX H
KOHTEKCTaXx.

Pa6ora c nndopmanueii:

MPUMEHSThH PAa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE B 0TOOPE
uH(bOpPMAIIMM WIM JaHHBIX C YYETOM MPEJIOKEHHON ydeOHOU ¢u3nuecKoi
3a/1auu;

aHAJIM3UpPOBaTh, CHUCTEMAaTU3HPOBaTh W HHTEPIPETUPOBATH HH(DOPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHIUS;

CaMOCTOSATENILHO BBIOMPATh ONTUMAIBLHYIO (POpMY MpeCcTaBICHUS HHPOPMAITHH
U WUTIOCTPUPOBATh pelllaeMble 33J]a4l HECIIOKHBIMU CXEMaMHU, JUarpaMMamH,
UHOU rpaMKoi U UX KOMOMHALIUSIMHU.

KoMMyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS:

B X0J1€ 00CYyXIeHUsI y4eOHOro MaTepuana, pe3yabTaToB Ja00paTOPHBIX PadoT U
IIPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIa€MOM TEMBI M BHICKA3bIBATh
U7ieH, HalleJICHHbIE Ha pelleHue 3aJlayi U MOJJep>KaHue 01arokenareabHOCTH
OOIIIEHNS,

COTIOCTAaBIIATh CBOM CYXXJICHHSI C CYXKICHHSIMHU JPYTHX YYaCTHHUKOB JHANOra,
0oOHapyXMBaTh PA3IMINE U CXOJCTBO TO3UITUH;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHhbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTaBIATh PE3YNbTAThl BBITOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);
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NOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYATbHON
paboThI IPU PEIICHUN KOHKPETHOM (PU3NUIECKON TTPOOIEMBI;

NPUHUMATh 1IEJTM COBMECTHOM JIEATEIBHOCTH, OPIraHU30BbIBATh JEHCTBUS 10 €€
JTOCTHKCHHIO: PACHpeNeNiaTh pPOJiH, OOCYXIaTh MPOIECCHl U  PEe3yJIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pPabOThI, JOCTUTAas KAYECTBEHHOTO pe3yJibTaTa Ii0
CBOEMY HAIMpPaBJICHHUIO U KOOPAWHUPYS CBOHM ACHCTBHS C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLICHHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOUIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBHSL.

PerynsiTuBHBbIE YHHBEpCAJIbHbIE YUeOHbIE el CTBUS
Camoopranusamnus:

BBISIBIISITh TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYallUAX, TPEOYIOMINX JIs
penieHus: Gu3nUecKuX 3HaHUM;

OPUEHTHUPOBATHCSI B PA3IMYHBIX  MOAXOJAaX  MNPUHATHS  PEHICHUU
(MHAMBUTyaTbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHSATHE PEIICHUHN IPYIIOi);
CaMOCTOSATENILHO COCTABJISITh QJITOPUTM pelieHus (HU3NYECKON 3amadyul WId
IUIaHa MCCIICIOBAaHUSI C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apIyMEHTUPOBATH MPEJIaraeéMble BAPUAHThI PELICHUM;

JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIHUOHAJIbHbIN UHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH IPUUUHBI JOCTHKEHUS (HEAOCTHKEHUS) pe3yIbTaTOB AESITEIbHOCTH,
J1aBaTh OIIEHKY IPUOOPETEHHOMY OMbITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ| BBIIOJHEHUS
(U3NYECKOro MCCIIEeIOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
U3MEHUBILINXCS CUTYallUH, YCTAHOBIIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUIM;

CTaBUTh ce0s HAa MECTO JPYroro 4yejoBeKa B XOJIe CIOpa WM JUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;

NpU3HABATH CBOE MPABO HA OLIMOKY MpHU pelleHud (PU3MYECKUX 3a/lad WA B
YTBEPKIAECHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYTroro.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YYAOIINXCSI YMEHHUIN:

UCIIOJIB30BaTh TIOHATHS: (PU3NUYECKHE W XUMUYECKUE SIBIICHUS, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, CAUHMIIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BelllecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JIBIKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE),
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TpaeKTOpHs, paBHOJACUCTBYIOIIAs cuia, Aedopmanusd (yrnpyras, miacTuyeckas),
HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbL;

paznuyath sBiaeHUS (audQys3us, TEmIoBOe NBM)XCHHE 4YacTHUI[ BEIIECTBA,
PaBHOMEPHOE IBUKECHUE, HEpPaBHOMEPHOE IBUKECHHUE, UHEpLUs,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPIABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Mepeaada JaBIeHUs TBEPIABIMU TeJIaMH, >KUAKOCTAMH U Ta3aMi,
aTMoc(epHoOe J1aBlieHHE, TUIaBAHUE TEJl, MPEBPAIICHUS MEXaHUUECKON YHEPTUH )
MO0 ONUCAHMID HX XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHHUM B OKpPYXaroleM
MHUpE, B TOM 4YHClie (PU3UYECKUE SBJICHHUS B MPUPOJAE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KMBOM U HEKUBOU PUPOJIE, AEUCTBUE CUJIBI TPCHUS
B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JABIEHUS HA KUBOM OpraHu3M,
IUIaBaHUE PbIO, pblYaru B TeJie YeJI0BEKa, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIJICTISATh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH ) (PU3NUECKUX
SIBIICHUI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA TelN M (U3UYECKUE SBIICHUS, HCIOIB3YS
dusnuecke BeIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSHKECTH, BEC Teja, cuia
TpeHusl, AaBjieHue (TBEPIOro Teja, >KUAKOCTH, raza), BbITAJKUBAIOIIas cuia,
MexaHuuyeckasi paboTa, MOIIIHOCTbh, TJIEUYO CUJIbI, MOMEHT CHUJIbI, KO3(DPULIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUYECKAs] M MOTEHIUAJIbHAS SHEPTHS),
IpU OMUCAHWW TPABWIHHO TPAKTOBATh (U3MUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYE€HHUS M €IUHMIBI (DU3NYECKUX BEIUYMH, HAXOAMTH
dbopMyIibl, CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BETMYMHAMH, CTPOUTh TpauKd W3YUYEHHBIX 3aBUCUMOCTEH (DU3UIECKUX
BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, PU3NUYECKUE SBIICHUS U MPOIECCHI, UCTIONb3YS
npaBuUiia CIOXKEHUs Cui (B0JIb OJHOUM mpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumesa, MpaBUIO0 paBHOBecUs phiuara (0JI0Ka), «3070TO€ MPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHHUSI MEXaHWYECKOW OJHEPruM, Mpu OSTOM JaBaTh
CIIOBECHYIO (OPMYJTUPOBKY 3aKOHAa U 3alHCBhIBaTh €ro MaTeMaTHYEeCKOe
BBIPaKEHUE;

OOBSCHATH (PU3UYECKUE SIBICHMUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIJIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 1—2 JOrHYecKux
maroB ¢ Omopod Ha 1-2 WU3y4YeHHBIX CBOWCTBA (U3MUECKUX SIBICHHIA,
(bu3HUEeCKNX 3aKOHA WM 3aKOHOMEPHOCTH;
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pemiath pacy€THble 3a7a4d B 1—2 AEMCTBUS, UCHOJbB3Ys 3aKOHBI U (POPMYJIbL,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHAlIM3a YCIOBUS 33Ja4u
3aMKChIBaTh KPATKOE YCIOBUE, MMOACTABIATh PU3NUECKUE BETUUUHBI B HOPMYIIbI
U IPOBOAUTH pacy€Tbl, HAXOJIUTh CIPABOYHBIE JIAHHBIE, HEOOXOJIMMBIE IS
pemieHuss 3a7ad, OLICHUBATh PEATMCTUYHOCTh IMOJIYYEHHOU (Qu3nyeckoin
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEUINTh MPU MOMOIIU (PUINUECKUX
METOJIOB, B ONKMCAHUHU HCCIIEOBAHUS BBLACIATH IPOBEPSIEMOE MPEATION0KEHHE
(rumnoTesy), pazau4aTh U HHTEPIPETUPOBATH MTOJIyYEHHBIA PE3YNIbTAT, HAXOANUTh
OLIMOKY B XOJI€ OIbITA, JIENATh BHIBOJIBI I10 €70 PE3yJIbTaTaM;

OPOBOJUTH ONBITHI MO HAOMIOAEHUIO (PU3NYECKHUX SBICHUN WM (PU3HMUYECKUX
CBOMCTB Tel: (OpPMYyJIUPOBATH MPOBEPSIEMbIC MPEAINOJIIOKEHU, COOHpaTh
YCTAaHOBKY M3 MPEJIOKEHHOIO0 O0OpYyIOBaHUS, 3alMChIBaTh XOJ ONbITA U
(opMyJIMPOBATH BHIBOIBI;

BBINIOJIHATD MPSIMbIE U3MEPEHUs PACCTOSIHUS, BPEMEHHU, Macchl Tejia, 00bEéma,
CHJIBI U TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPHOOPOB,
3aMKMChIBaTh TOKa3aHWs TPUOOPOB C Y4YETOM 3aJaHHOM  abCOIIOTHOM
NOTPEIIHOCTU U3MEPEHHUI;

OPOBOJUTH HCCJIEOBAaHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIMYUHBI OT
Apyrol C UCHOJB30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBMXKYILIErocs Tejla OT BPEMEHU [BMXKEHMS Tela, CHJIbI TPEHUS
CKOJIbKEHUS OT Beca Tela, KayecTBa OOpaOOTKM TOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAU COIPUKOCHOBEHHUS TEJ, CHIIBI
YOPYTOCTH OT YJ/UIMHEHHS MPYXKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BEMA
IIOIPY’KEHHOM YacTHU Tejla U OT IUIOTHOCTU YKUIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH T€Ja, OT NIyOUHBI, HA KOTOPYIO IMOIPYKEHO TEJO, YCIOBUH IJIABAHUS
TEJ, YCIOBUI paBHOBECHUS pblyara M OJOKOB), y4acCTBOBAaTh B IJIAHUPOBAHUU
y4eOHOro Hccie0BaHusl, COOMpaTh YCTaHOBKY U BBIIOJIHIATh U3MEPEHMUSI, CIIEAYS
NPEAJIOKEHHOMY TUIaHy, (UKCUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTH
(U3HUECKUX BEJIMYMH B BUAE NPEIJIOKEHHBIX TAaOIUL W TIpaduKOB, AENaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIEA0BAHUS,

IPOBOAUTH KOCBEHHBIE U3MEpPEHUs (PU3NUYECKUX BENYHUH (TJIOTHOCTH BELIECTBA
KUJAKOCTH M TBEPJAOrO TEJA, CHJIA TPEHUS CKOJIbKEHHS, NaBICHUE BO3yXa,
BBITAJIKUBAIOIAsl CUJIA, JEHCTBYIOIIAs Ha IOIPYXKEHHOE B KUIKOCTH TEJIO,
KO3 (DUIMEHT TMOJE3HOro  ACHCTBUSA  MPOCTBIX  MEXAHM3MOB), CIEays
OPEIJOKEHHOM HHCTPYKUMHU: TpPU  BBIIOJHEHUM HW3MEpPEHUN CcoOMpaTth
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUMCIIATh 3HAUYEHUE UCKOMOM BEJIUYHHBL;
co0nroaTh mnpaBujia TEXHUKH O€30MacHOCTU Npu paboTe ¢ 1ad0paTOpHBIM
000pyI0BaHUEM,;
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yKa3bIBaTh MPUHIMIBI JEUCTBUSI MTPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTMHAMOMETpP, COOOIIAIONINUECS COCYAbl, OapoMeTp, phIuar,
MOJIBVDKHBIN M HETOJIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKTepHU30BaTh MPUHIUIBI IEUCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOIl HAa X ONMUCAHUs (B TOM YHUCJIE: MOJIIUITHUKU, YCTPOUCTBO
BOJIONIPOBOJIa, THUJIPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM
HACOC, apeoMETp), UCIOIb3ys 3HAHUS O CBOMCTBaxX (PU3MUECKUX SIBJICHUU U
HEoO0XoauMbIe (PM3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEpPAX) MPAKTHUUECKOTrO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU 7151 00ecreueHus
0e30MacHOCTH MU OOpAILEHUH C NPUOOPaMH U TEXHHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUSI 37I0POBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY>Karolen cpee;
OCYIIECTBJISATH 0TOOP UCTOYHUKOB MH(pOpMaIK B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMEIOUIUMXCS 3HAHUU U MyTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIICISATH WH()OPMAINIO, KOTOPAS SBIISICTCS
IPOTUBOPEYUBON WIIM MOKET ObITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIMOJHEHWM YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOro COACpKaHUs, CIIPABOYHBIE MaTepUaJIbl, PECYPCHI CETH
WNurepner, Braaerb nmpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE KPATKNE MUCHbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
2-3 UCTOYHUKOB HWHGMOpPMAIUU (DUIUYECKOTO COACpP)KAHUA, B TOM YHCIIE
nyOJIUYHO JeNiaTh KpaTKUe COOOUIEHUS O Pe3yJIbTaTax MPOEKTOB WM y4eOHbIX
WCCIIEIOBAHUM, TPA 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHSITUWHBIN
anmapar Kypca (GU3uKH, COIPOBOKIATh BRICTYIUICHUE MPE3CHTAITNCH;
OpY  BBIIIOJIHEHUM YYEOHBIX TMPOCKTOB U HCCIEJOBAaHUN  paCIpeeisaTh
00s13aHHOCTH B TPYMII€ B COOTBETCTBUH C ITOCTABICHHBIMU 33/1a4aMu, CIEIUTH 3a
BBITIOJTHEHUEM TIJIaHA JIEMCTBUM, aJICKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIaj B
NEATEeNIbHOCTh TPYMIbl, BBICTPaMBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBUE,
YUYUTBIBASi MHEHUE OKPY>KaIOIIUX.

K xoH1y 00yuenus B 8 kiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIITNXCSI YMEHUIA:

WCIIOJIb30BAaTh TOHSATHS: Macca W pPa3MEPbl MOJIEKYJ, TEIUIOBOE IBUKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BELIECTBA, KPUCTALNIMYECKUE U
amop(HBIC Tena, HACKHIIICHHBIA W HEHACHINIEHHBIN Tap, BIAKHOCTH BO3IyXa,
TeMIiepaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOW JIBUTATENb, 3JIEMEHTAPHBIN
DJICKTPUYECKUN 3apsJl, DJIEKTPUYECKOE TMOJIE, NMPOBOAHUKA W JIUIJIEKTPHUKHU,
ITOCTOSIHHBIN DJIEKTPUYECKUN TOK, MAarHUTHOE T10JIE;
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pasnuyaTh SBICHUS (TEIUIOBOE pacIIMpEHWe W C)KaTHe, Teruionepeaaya,
TEMJIOBOC PAaBHOBECHE, CMavMBaHWE, KAMWUISIPHBIC SBJICHUS, HCIApEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTAUM3anus (OTBEpJEeBaHMUE), KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIMS, HU3IYUYEHHUE), DJICKTpU3aIUs
T€J, B3aUMOJCHCTBUEC 3apsiOB, IEHCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aUMOJCHCTBHME MArHUTOB, JCWCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, DJJCKTPOMArHUTHAS WHAYKIMS) 10 OIMUCAHUI0 WX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JACMOHCTPUPYIOIINX JTaHHOE
busnuecKkoe SABICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUM B OKpYKAIOLIEM
MUpE, B TOM Yucie (GU3NIECKUE SIBIICHUS B IPUPO/JIC: TOBEPXHOCTHOE HATSHKCHUE
Y KaMWIISIPHBIC SIBJICHUS B IPUPOJIC, KPUCTAILIBI B IPUPO/IE, n3ydenne CoHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs,
CHEra, OJJIEKTpUYECKHE SBJIEHUA B arMmocdepe, dIEKTPUUECTBO IKHUBBIX
OpraHU3MOB, MAaTHUTHOE TT0JIe 3eMJIH, JApei( MOTI0COB, POJIb MATHUTHOTO TTOJIS
JUTSI KW3HU Ha 3emIie, MOJISIPHOE CHSIHUE, TIPH 3TOM TEPEBOIUTH MPAKTHIECCKYTO
3a/1auy B y4eOHYIO0, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) (PU3UIECKUX
SIBJICHUM;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UYECKUE SBIICHUS, HCIOIB3YS
¢u3nueckue BeIUYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIJIOTHI, yJedbHas TEIJIOEMKOCTh BEIECTBA, YACIbHAS TEIUIOTA IIIaBICHUS,
yAelbHas TEIUIoTa Mapoo0pa3oBaHUsA, yIeibHAas TEIJIOTa CTOPAHHS TOTUIMBA,
KOA(G(UIIMEHT TMOJIe3HOTO JIEWCTBHUS TEIUIOBOM MAIIUHBI, OTHOCHUTEIIbHAS
BJIQXXHOCTb BO3/lyXa, OJJIGKTPUUECKHN 3apsll, CHJa TOKa, JJIEKTPUYECKOE
HampsDKCHWE, CONMPOTHBICHWE TMPOBOJHWKA, YACIBHOE COMPOTHBIICHHE
BEIIECTBA, paboTa W MOIIHOCTH DSJIEKTPUYECKOTO TOKAa), TPH ONHCAHHUH
NPaBWIBHO TPAaKTOBAaTh (DM3MYECKUH CMBICT HCIHOJB3YyEMbIX BEIUYHH,
0o003HAaueHUsT M E€IUHULBI (PUINYECKUX BEJIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UUYECKYI0 BEIMYMHY C JPYTMMH BeJIWYHWHAMH,
CTPOUTH TpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH,
XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUECKHE SIBICHUS W TIPOIECCHI, UCITOIB3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJSIPHO--KHHETUYECKOH TEOPUH  CTPOCHHS
BEIIECTBA, MPUHIUII CYNEPIO3UIINN TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHusi 3apsga, 3akoH Oma i ywyacTka nenu, 3akoH Jlxoyns—Jlenna,
3aKOH COXPAaHCHUS DHEPTUU, TPHU ATOM JaBaTh CIIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA ¥ 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

00BSACHATH (PU3HUECKHUE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaIHi PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JOTHYECKUX
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maroB ¢ Omnopod Ha |-2 uU3y4yeHHBIX CBOWCTBA (PUBMYECKUX SIBICHHIA,
(GU3HUECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a7a4d B 2—3 JCHCTBUS, MCIOJIb3Ys 3aKOHBI U (OPMYJIBI,
CBsA3BIBAIONIME (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a YCJOBHUS 3a7a4d
3alMChIBATh KPATKOE YCJIOBHUE, BBISIBIATH HEAOCTATOK JIAHHBIX JJIsI PEUICHUS
3a/lauu, BBIOMPATh 3aKOHBI W (OPMYJIBI, HEOOXOMWMBIE ISl €€ perieHus,
OPOBOJIUTh PAacUu€Thl W CpPaBHUBATh IIOJYUYCHHOE 3HA4YeHUEe (HU3NUYECKOU
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU,

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIU (PU3NIECKUX
METOJOB, MWCIOJIb3ysl OMNHCAHWE HCCIEIOBAHUS, BBIIEIATh MPOBEPAEMOE
MPEINONI0KEHNE,  OLUCHUBATH  MPABWIBHOCTH  NOpPSAKA  MPOBEACHUS
VICCIIEIOBAHUS, I€JIaTh BHIBOJIBI,

IIPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKHUX SBICHUN WIH (U3HUUYECKUX
CBOMCTB TeN (KamWUISipHbIC SIBJICHUS, 3aBUCUMOCTh JABJICHUSI BO3AyXa OT €ro
00b€Ma, TeMmepaTypbl, CKOPOCTH MpoOIlecCCa OCTHIBAHUS M HArpeBaHUs MpH
U3JyYEHUH OT LIBETa M3Jy4Yaromied (morioujaromei) NoBEpXHOCTH, CKOPOCTh
UCIIAPEHUs BOABI OT TEMIIEPATYPbl KUJIKOCTU W IUIOMIAJH €€ TOBEPXHOCTH,
ANEKTPU3ALMSA TN U B3aUMO/JICHCTBUE PIIEKTPUUECKUX 3apsiI0B, B3aUMOJEHCTBUE
NOCTOSIHHBIX ~MAarHuTOB, BU3YaJIU3alldsl MAarHUTHBIX TMOJEH IOCTOSTHHBIX
MAarHuTOB, AEHUCTBHS MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHUTa,  CBOMCTBAa  BJEKTPOJABHUIareisi  IMOCTOSIHHOTO  TOKa):
dbopMyIMpOBaTh MPOBEPSIEMBIC TPEATIONOKEHHs, COOMpPATh YCTAHOBKY U3
PENJIOKEHHOTO 000pYy/I0BaHUS, OMHUCHIBATH XOJ ONbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSIMBIE U3MEPEHUS] TEMIEPATypbl, OTHOCUTEIBHON BIAXHOCTH
BO3/TyXa, CHJIbI TOKA, HANIPSDKEHHSI C UCITOJIh30BAHUEM aHAJIOTOBBIX TIPUOOPOB H
JTATYUKOB (PU3UYECKUX BEJTUYHMH, CPABHUBAThH PE3YJIHTATHl U3MEPEHHM C yUETOM
3aJlaHHOM a0COTIOTHOM MOTPENIHOCTH;

MPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOM BEIMYUHBI OT
JIPYro¥ C MCIOJIb30BAHUEM MPSIMBIX MU3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAAW TOMNEPEYHOTO CEYEHHS U YAECIBHOIO
COITPOTHUBIICHUS BEMIECTBA POBOJHUKA, CHJIBI TOKA, UIYILETO Y€pe3 MPOBOJHUK,
OT HANpPSDKEHUS Ha IPOBOJHUKE, HCCIEIOBAHHUE IIOCIEIOBATEIBHOIO W
napajijieIbHOTO COEIMHEHMM TIPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE,
coOMpAaTh YCTAHOBKY U BBHITIOJIHATh U3MEPEHUS, CIACAYS NPEAI0OKEHHOMY TUIaHy,
buKCHpOBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCHMOCTH B BHIE TaOIWIl U
rpaduKoB, AenaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHMUS;

OPOBOJUTh KOCBEHHBIE HW3MEpeHHs] (DU3MYECKUX BeIUYuH  (yAesibHas
TEMI0EMKOCTh BEILIECTBA, CONMPOTHUBJICHHE IMPOBOJHUKA, pabOTa U MOIIHOCTh
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ANEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEPEHHUS, cooupatb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAys MpPEIJOKEHHOW WHCTPYKLIHUU, U
BBIYHCIIATH 3HAYCHHUE BEJIMUNHBI;

coOro/IaTh MpaBWJia TEXHUKU O€30MacHOCTH TpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPHUHIIMIBI JEHCTBHUS W3YYCHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOPOil Ha MX OMMCAHUs (B TOM YUCIIE: CUCTEMa OTOILJICHHSI JOMOB,
TUTPOMETP, TapoBasi TYpOUHA, aMIIepMETP, BOJIBTMETP, CUETUUK DIEKTPHUESCKON
SHEPIrHUH, dJIEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATENIbHBIE SJIEKTPOIIPUOOPHI
(mpuMepsl), ANEKTPUUECKUE NPEeIOXPaHUTENH, AIIEKTPOMATHUT,
AJIEKTPOJIBUTATENIb TOCTOSHHOTO TOKA), HCIOJB3yS 3HAaHUS O CBOWMCTBAx
bu3HYeCcKNX SIBICHUA U HEOOXOAMMBIC (PHU3NUIECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPONUCTBA U U3MEPUTENIbHbIE MPUOOPHI
0 CXeMaM U CXEMAaTHYHbIM PHUCYHKaM (PKUJKOCTHBI TEpMOMETp, TEpPMOC,
NICUXPOMETP, TUTPOMETpP, ABHUTaTeNb BHYTPEHHETO CTOpPAHUSs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMBI INEKTPUUYECKUX IIeTe C MOCIEAOBATEIbHBIM U
napajuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jindasl yCJIOBHbIE 00O3HAYCHUS
AJIEMEHTOB JIEKTPUUYECKUX IIETICH;

NPUBOJUTH TPUMEPHI (HAXOIUTh MH(POPMAIUIO O MpUMEpPaX) MPAKTHUYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU 7151 0OecreueHus
0e30MacHOCTH MPHU OOpAILEHUH C NPUOOpaMH U TEXHUYECKUMH YCTPOUCTBaMH,
COXPAaHEHHUs 370POBbsi U COONIOJEHUS HOPM D3KOJOTHYECKOTO TOBEIEHUS B
OKpY>Karouen cpee;

OCYLIECTBIISATh MOUCK MH(pOpMAIMKU pu3nUecKoro cojepkanusa B Uutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUH U TTyTEM CpaBHEHUS AOMOIHUTEIBHBIX HCTOUHUKOB
BBIIEIIATH MHPOPMAIUIO, KOTOPas ABJISETCS MPOTUBOPEUYUBOM MIIK MOXKET OBITH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBHIMOJHEHWH YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COACPIKAHMSI, CIIPABOYHBIE MaTePHAIIbI, PECYPCHI CETH
WuTepHet, BianeTh NpuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MNCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUS, 000011Iast
UHPOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACpKaHHs, B TOM
quclie myOJIMYHO NPEACTaBIATh  PE3YJbTAThI POEKTHOU WIH
UCCIIEJIOBATETILCKON  JIEATEIBHOCTH, TPH OTOM TPaMOTHO HCIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN anmnapar Kypca GU3UKH, COMPOBOKIATh BBICTYIUICHNE
MPE3CHTALNEN;

IIPY BBIMOJHEHUU YYEOHBIX MPOEKTOB U MCCIIEIOBAaHUN (PU3NYECKUX MPOIIECCOB
pacripenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTaBICHHBIMHU
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3aJa4aMHu, CJIEIUThH 32 BHITIOJHEHHEM IUIaHa JCWCTBUN U KOPPEKTUPOBATH €ro,

aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHI,

BbICTpauBaTh KOMMYHHKATHBHOE B3aMMOJIEHUCTBUE, MPOSBISST TOTOBHOCTD

paspemath KOHQJIUKTHI.

K koHIty oOyuenus B 9 kjacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUM:
UCTIONB30BaTh TOHATHA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHHYECKOrOo  JBWXKEHHs, jAeopmamus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJIO, IEHTP THKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, MH(QPa3ByK U
yJIbTPa3BYyK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMATrHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPBl UCIYCKAHUS M HOTJIOLIeHUs, albda-,
Oera- ¥ raMMa-u3Iy4dCHHsI, U30TOIIbI, S/IEPHAsI SHEPTEeTHKA;
pa3nuuaTh SBIICHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TPSAMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TMAaJeHUE Tel,
paBHOMEpPHOE JABM)KEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHE TeJl, PEAKTHUBHOE
JBUKCHHE, KOJIeOaTeIbHOE IBIKEHHUE (3aTyXalOIINe U BEIHYKICHHBIC KOJICOaHMs ),
pE30HAHC, BOJHOBOE  JBW)KEHHME, OTPaXE€HUE  3BYyKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTpPaKEHHWE U TPEIOMIICHHWE CBEeTa, IOJHOE BHYTPCHHEE
OTpakKeHHE CBETA, pa3Nio’KeHHEe OEJIOT0 CBETa B CIEKTP U CIOKEHHUE CIIEKTPaIbHBIX
[[BETOB, JUCIEPCHUS CBETA, ECTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEMYaTOro CHeKTpa U3JIyYEeHHs) 10 ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOe SBICHHE;
pacro3HaBaTh MPOSBICHUE N3yUYEHHBIX (PH3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B ToM uucie (uU3NYECKUE SIBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, TBUKEHHUE
wianeT COJHEYHOM CHCTEMbl, pPEaKTUBHOE JBU)KCHHME >KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSICCHHE, CEICMUYECKUE BOJIHBI, IyHAMH,
9X0, IIBETa TeJ, ONTHYECKHE SIBICHUS B MPHUPOJE, OUOIOTMYECKOE ACHCTBHE
BUJMUMOTO, yJIbTPa(QHUOIETOBOIO M PEHTICHOBCKOIO WU3IyYEHUH, €CTECTBEHHBIN
pPaMOaKTUBHBIA (POH, KOCMUYECKHE JTydd, PATHOAKTUBHOE U3ITy4YEeHHE TPUPOTHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3JIyUCHUU HA OPraHU3M YeJIOBEKa), MpHU
TOM MEPEBOJUTh MPAKTHUUECKYIO 3a/lady B Y4YEOHYIO, BBIIEIATH CYIECTBEHHbIE
CBOMCTBa (MpU3HAKH) GUUIECKUX SBICHUM;
ONKCHIBaTh M3yYCHHBIE CBOWCTBA Tel M (U3MUYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BENWYMHBI (CPEAHSsT W MTHOBEHHass CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM JBH)XCHUHU, YCKOPEHUE, MepeMeIleHne, My Th, YIIoBas CKOPOCTb,
CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJICHHSI, BEC
TeNna, WMITYJIbC TeNa, HMIYJIbC CHJIBI, MeXaHWdeckas paboTa M MOIIHOCTD,
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MOTCHIIMAIbHAST DHEPrusl Teja, TOMHATOTO HAJ MOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIbHAS DHEPTUSl CKATOW TMPYXKWHBI, KUHETUYECKAs DSHEPTrus, TMOJHas
MEXaHUYeCKasl YHEPTHUs, IEPHOJ U YaCTOTa KoJieOaHUM, IJTMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTelb IMPEJIOMIICHUSI CPEJbl), MPHU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (DPU3UYCCKUN CMBICT HCIIOJIb3YEMbIX BEIIMYHH,
00O3HAUCHUS W EAWHUIBI (PU3WYECKUX BEIWYHH, HAXOAUTHh (POpMYyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BETUYHMHAMH, CTPOUTH
rpauKy N3y4EHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHHS U TPOILIECCHI, UCIOIb3YS
3aKOH COXpaHEHUs JHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYTIEPITO3UIIAH CHJT, TPUHITUI OTHOCUTEIBHOCTH [ anmtes, 3akonpl HpioTOHA, 3aKOH
COXpaHEHHUs WMITYyJIbCa, 3aKOHBI OTPAXEHUS W TMPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsI0BOIO0 U MACCOBOTO YHCEN MPH SAIEPHBIX PEAKIUSAX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHa M 3alUCHhIBaTh €r0 MaTeMaTHYeCKOe
BBIPKCHHC,

OOBSACHATH (PU3UYECKHE TIPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyallMii TMPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYHMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTIOTMYECKHX IIaroB ¢ OMOPOii Ha
2-3 W3y4YEeHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUN, (U3UYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pemath pacy€THble 3a/7aud (OMUpAIOIIMECs Ha CHUCTEMY U3 2—3 ypaBHEHHIN),
WCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIONIHE (PU3MUCCKIE BETUIMHBI: HA OCHOBE
aHaJIM3a YCIIOBUS 3aJlayMl 3allMChIBATh KPATKOE yCIIOBUE, BHISBISATH HEOCTAIOIINE
WM U30BITOYHBIE JIAHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
pelIeHHs, MPOBOIUTH PACUETHl W OICHHWBATh PEATUCTUYHOCTH TOJYYCHHOTO
3HaueHUs (PU3NIECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPH MOMOIIN (PU3UUECKHUX
METO/IOB, HCHOJB3ysd OINKHCAHHE HCCJEJOBAaHMS, BBIICIATH IPOBEPSIEMOE
MIPEAINOJI0KEHNE, OIEHUBATh NPABMIBHOCTD TOPSIKA MPOBEICHUS HCCIICIOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YIbTAThHl HAOIIOACHUH U OIBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOMECHNUIO (U3UYECKUX SBICHUNA WIN (PU3HYECKHUX
CBOMCTB TeJ (M3y4eHHne BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpPAaHEHHs YHEPTHUH,
3aBUCUMOCTh TEpuo/ia KoieOaHuil MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a u
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT AaMIUIMTYJbl MallbIX KOJIeOaHUM,
NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pas3lioKeHHE OeJoro cBeTa B CIIEKTP,
W3Y4YCHUE CBOWCTB HM300paXKeHUs B TUIOCKOM 3€pKalie M CBOWCTB H300paKCHUS
npeaMeTa B coOuparoiei JIMH3e, HaOII0IeHUE CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITy4YEHHSI): CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 H30BITOYHOrO Habopa

CrpaHuua 29 3 36



0o0OpyI0BaHUS, OMHUCHIBATH XOJ| OMBITA M €r0 Pe3yJbTaThl, (HOPMYIHUPOBATH
BBIBOJIBI;

MPOBOJIUTH TIPU HEOOXOUMOCTH CEPUI0 MPAMBIX U3MEPEHUH, ONpPEeIsisi CpeHee
3HaYEHUE U3MEpAEMON BeNWYUHbI ((POKYCHOE pacCTOSTHUE COOMpArouei JIMH3bI),
000CHOBBIBATh BBIOOP CIIOCOOa N3MEPEHUS (M3MEPUTENHHOTO TPUOOpa);
MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BETUYHH C UCITOJIH30BAHUEM
NPSMBIX W3MEPECHHH (3aBUCHMOCTh TMyTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JMBIDKEHNH 0€3 HadadbHOM CKOpPOCTH, Mepuojaa KojeOaHWii MaTeMaTHYeCKOTO
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPKEHUsSI CBETA OT yIJia MaJIeHus U
yrjla mpeloMiIeHHss OT yrjla MajJeHus): IUIaHUPOBAaTh  UCCIEIOBaHUE,
CaMOCTOATEILHO COOMpPAaTh YCTAHOBKY, (PUKCHPOBATH PE3yJIBTATHl TMOJYyYCHHON
3aBUCUMOCTH (DU3UYECKUX BEIMYWH B BUJIC TAOJIUII U TPadUKOB, AENIaTh BHIBOJIBI 110
pe3ybTaTam HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CPEOHss CKOPOCTbh U
YCKOpPEHHE Tela TPHU PABHOYCKOPCHHOM JIBM)KCHHH, YCKOPEHHE CBOOOJHOTO
najieHus, )KECTKOCTh IPYKUHBI, KOA(D(PHUITMEHT TPEHUS CKOJIBKCHUS, MEXaHNIECKas
paboTa ¥ MOIIHOCTh, YaCTOTa M TEPHOJ KOJCOAHWN MaTEeMaTHYECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAsl CUjla COOMPAIOIIEH JIMH3bI, PaIMOAKTUBHBIN
¢oH): TUTAHMPOBATh H3MEPEHHs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATD U3MEPEHMUS, CIEAYSI IPEIOKEHHON HHCTPYKIIUU, BEIYUCIIATD 3HAUCHUE
BEJIMYMHBI M aHAJU3UPOBATh IIOJIYYEHHBIE PE3yNbTaThl C YYETOM 3aJaHHOU
MOTPETHOCTH U3MEPEHUN;

COOIOJIaTh TpaBWIa TEXHUKH OE€30MacHOCTH TpU padbore ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

pa3nu4aTh OCHOBHBIC MPHU3HAKHA U3YUYCHHBIX (PU3UUECKUX MOJIEICH: MaTepuaabHas
TOYKa, a0COJIFOTHO TBEPOE TEJIO, TOYCHHBI UCTOUYHUK CBETA, JIy4, TOHKAS JTUH3A,
TIaHeTapHast MOJIEh aTOMa, HyKJIOHHAsI MOJIETThb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C ONMOPOM HAa HMX ONMUCAaHUA (B TOM 4YHCJE: CIUIOMETp, MaTIYUKU
MOJIOKEHUS, PACCTOSIHUS M YCKOPEHHs, pakKeTa, 3XO0JIOT, OYKH, IEPHUCKOII,
doToammapaT, ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETP, Kamepa
Bunbcona), HCTIOb3ysl 3HAHKS O CBOMCTBAX (PM3MUECKUX SBJIICHUNA U HEOOXOMMbIC
busnueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJOTHUYECKHX TIPOIECCOB TpHU
pelIeHNN y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI I TMOCTPOCHUS
M300paKEHUI B IIOCKOM 3€pKajie U coOMparoiei JTMH3e;

NPUBOAUTH MPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MTPAKTUYECKOTO
WCITIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM JKM3HU JUIsI 00eCIIeUeHUs
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0e30MacHOCTH NpH OOpallleHnHd ¢ NpuOOpaMu U TEXHUYECKUMHU YCTpOICTBaMH,
COXpaHEHHUsI 3J0POBbsI U COOJIOJCHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKaloIIEH CPeE;

OCYUIECTBJIATh TMOUCK HH(MOpManuu ¢usnyueckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (POPMYIIUPYs MOMCKOBBIN 3alpoC, HAXOAUTh MYTH ONPEEICHUS
JIOCTOBEPHOCTH TOJIYYEHHOW HH(POpMAIMM Ha OCHOBE HMEIOIIUXCSA 3HAHUU U
JOTIOJIHUTENIbHBIX NCTOYHUKOB;

UCIIOJIB30BaTh IPU BBINOJHEHUU YYEOHBIX 33JaHUl HAy4YHO--TIOIYJISIPHYIO
AUTEepaTypy (pU3MUECKOro cojaep)kaHus, CIPAaBOYHbIE MaTepUajbl, PECYPChl CETU
WUuTepHeT, Bianerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(popMaIu U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCHhMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COJAEPKAHUS, ITyOIMIHO
MPEACTABIATH PE3YJITATHI IPOECKTHOM WIIM UCCIIEI0BATENbCKOMN IEITENBHOCTH, IPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YYEHHBIM IIOHATUWHBIM ammapar M3y4acMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAIe ¢ y4&ToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoinuecTBo yacos
Ne HaumeHnoBanue Mpaxruveckne TCKTPOMHIEIC
Kontpo padoTtsi (uudposBbie)
n/  pa3uesioB M TeEM
0 | moorpanmEL Bcero abuple  (1adopaTopHbie  ofpasoBaTebHBIE
porp padoThI padoThl, ypoKH — pecypchl
HCCIIeI0BAHMS,
YPOKH —
JKCIIePHUMEHTHI)
Pasnea 1. ®usuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpa
11 ®dusuka - HayKa o 9 bubnuorexa [IOK
" nmpupone https://m.edsoo.ru/7f416194
12 duzndeckue 2 1 bu6mmoreka [JOK
" BEIMYMHBI https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBI 1 bubnuotexa [JOK
' W METOJI II0O3HAHUSI https://m.edsoo.ru/7f416194
Hroro mo pazneny )

Pasnen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHNH BellleCTBA

bu6mmoreka [JOK
. 1
2.1 Crpoenme semectsa 1 https://m.edsoo.ru/7f416194
JIBrxeHne u
2.2 B3aUMOJEHCTBUE 2 bubnmorexa [JOK
' a https://m.edso0.ru/7f416194
YaCTHUI[ BEIECTBA
53 ArperaTHble 5 bubnuorexa [IOK
"~ COCTOSIHHMS BEILECTBA https://m.edso0.ru/7f416194
Hroro no pazneny S)
Pa3nen 3. /IBu:keHue U B3auMojeiicTBHe TeJl
31 MexaHn4ecKoe 3 bu6mmorexa [JOK
" IBJKEHHE https://m.eds00.ru/7f416194
Wuepus, macca, bubnuoreka [IOK
3.2 5 1
IJIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 .B 14 1 2
Cuna. Bupst cun https://m.edsoo.ru/7f416194
Hroro no pazneny 22

Pa3znea 4. /laBjieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU
TCJIaMH, XKXUAKOCTAMU
U razaMu

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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Bbu6mmorexa [JOK

4.2 Nasnenme xuakocty > https://m.edso0.ru/7f416194

43 ATmocdepHoe 5 bubnuorexa LIOK
JaBJICHUE https://m.edso0.ru/7f416194
JleiicTBHE KUAKOCTH

44 1 rasza Ha 7 1 3 bubnuorexa [JOK
MOrPY>KEHHOE B HUX https://m.edsoo0.ru/7f416194
TEJ0

Uroro no pazneny 20

Paznea 5. PaGora n MomHOCTh. JHEprus

51 | Pabora 1 MomHOCTE 3 1 Et?;?:/P/I;T:;(;? 8/I§f416194

5.9 [IpocTeie 5 1 bubnunorexa [JOK
MEXaHU3MBI https://m.edsoo0.ru/7f416194

5.3 Mexanndeckas 4 1 9 bu6mmoreka [JOK
SHEprus https://m.edsoo.ru/7f416194

Uroro no pazneny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO

YACOB I1O 68 3 12

I[MTPOTPAMME
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8 KVIACC

KoanuyecTBo 4acos
Ne HaumenoBanue

n/ pa3aesioB U TeM Bcer
n NPOrpamMmblI 0

KonTpoabu
bIe padoThI

Pa3gen 1. TenioBbie IBJICHUS

Ctpoenue u

1.1 CBOMCTBA 7
BEIECTBA
19 Teniosrnie 21 1
TIPOIECCHI
Hroro mo pazneny 28

Paznen 2. DiekTpuyeckne U MAarHUTHbIE SIBJI€HUS

IMpakTnyeck
ue padoTbl

JJIeKTPOHHBIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypcbl

but6moreka [IOK
https://m.edsoo.ru/7f418
1ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
1ce

DIIeKTPUYECKHE
3apsIbl. bubnmnorexa [[OK
2.1 3apspKeHHbIE 7 1 https://m.edsoo.ru/7f418
Tena U ux 1ce
B3aMMOJICICTBHE
[TocTostHHBIM bubnunorexa LIOK
2.2 AIEKTPUYECKUI 20 1 7 https://m.edsoo0.ru/7f418
TOK 1ce
MarHHTHbLC bu6mmoreka [{JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS
lce
DJIeKTpOMarHuTH bubmorera [JOK
24 P 4 https://m.edsoo.ru/7f418
ast UHAYKLNS
lce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 145
YACOB 110
[MPOT'PAMME
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9 KUIACC

Koan4yecTBo 4acoB

MpakTnyeck
ue padoThl
No HaumenoBanu (HaﬁoléaTopH ?HQ(];TPOHH;)IQ
€ pa3/eJioB U ple padoThl, undposbie
E/ TeM Bee KOHTpﬁO‘m’H YPOKH — o0pa3oBaTe/bHbIE
NMporpaMMbI ro ble paboTe! HCCJIeI0OBAHU  PeCypChI
s, yPOKH —
IKCIEepUMeH
Thbl)
Pa3znea 1. Mexannueckue siBJeHHS
MexaHn4deckoe
P — bubnuoreka [JOK
1.1 5 9 1 https://m.edsoo.ru/7f4
CHOCOOEBI €T0 1ada6
OIMCAaHUS -
BiaumoneiictBu Bubmmorexa LIOK
1.2 15 1 2 https://m.edsoo.ru/7f4
¢ Tel lad4ab
bu6mmoreka [{OK
1.3 3aKons! 8 4 https://m.edsoo.ru/7f4
COXpaHEHUs 12436
Hroro mo pasneny 32
Pa3znen 2. Mexannueckue KoJ1e0aHUsS U BOJTHBI
bu6mmorexa [IOK
2.1 MCX%HH%CKHC 4 2 https://m.edsoo.ru/7f4
KOJIEOaHUs 12436
MexaHn4deckue Bubmaorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f4
BOJIHBI. 3BYK 12436

Hroro mo pasneny 9

Pa3zgea 3. DiieKTPOMArHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

DnekTpoma
H(j)Ie HT(E'ICMI/I THAT but6mmoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f4
AIIEKTPOMArHUT 12436
HBIE BOJIHBI B
Hroro mo pazueny 4
Pa3nen 4. CBeToBbIe ABJICHUS
3aKOHBI bu6mmoreka [{OK
4.1 pacnpocTpaHeH 4 https://m.edsoo.ru/7f4
M CBETA ladab
JIMH3EI 1 bubnuoreka [JOK
4.2 OIITHYECKHUE 4 1 https://m.edsoo.ru/7f4
MPUOOPHI ladab
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Paznoxenue but6mmoreka [{OK

4.3 0eJIoro cBeTa B 1 https://m.edsoo.ru/7f4
CHEKTP lada6
Hroro mo pasneny 10

Pa3gen 5. KBanToBbIe IBJIeHUSA

Ucnyckanue u bubnnorexa [JOK
5.1 TIOTJIOIICHHE 4 1 https://m.edso0.ru/7f4
CBETa aTOMOM ladab
bu6mmoreka [IOK
5.2 Crpoenne https://m.edsoo.ru/7f4
aTOMHOTO si/ipa 12436
SepHbIe butmmoreka [JOK
5.3 p 5 1 https://m.edsoo.ru/7f4
peakim la4ab
Hroro no paszneny 11
Pa3nes 6. [loBTOpUTEIbHO-000011IaK0 NI MOAYJIb
[ToBTOpEHME N
0000mmenne bu6mmorexa [IOK
6.1 coJlepKaHus 2 https://m.edsoo.ru/7f4
Kypca hu3uKu 1ad4a6
3a 7-9 knacc
Wroro mo pazneny 2
OBIIEE
KOJIMYECTBO
YACOB 11O 68 3 12
[NPOTPAMME
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