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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qu3uMke Ha YpOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTABJICHA HA OCHOBE IOJOKEHWWA M TPEOOBAHMI K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTE€IbHOM MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€toM (enepanbHOil paboueii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mporpaMmbl 1o (U3UKE HaMpaBiIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHONH TIPaMOTHOCTH OOYYAIOIIMUXCS W OPraHU3alui0 H3y4eHUs
bU3MKM Ha JEATeTLHOCTHOW OCHOBE. B mporpamme 1mo (Qu3MKe YYHTHIBAFOTCS
BO3MOXKHOCTH yueOHOTO mnpeamera B peanusaiuu Tpeboanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEMETHBIM pPEe3yJibTaTaM 00YUYEHUS, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no ¢u3Mke ycTaHABIMBAET paclpeeieHue yueOHOro MaTepuaa
1o rojam o0yueHus (1o KjaccaM), MpeiaraeT MPUMEPHYI0 MOCIEI0BATEIbHOCTD
M3YYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS ITPEAMETHOTO COJICPKAHMS U yUETe
BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mno ¢usuke paspaboTaHa € LETbIO OKa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3/IaHNU paboveil mporpaMmbl O Y4EOHOMY IPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX
MIPEIMETOB, TTOCKOJIbKY (DM3UYECKUE 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB U SIBJIICHUI,
H3y4aeMbIX XUMUEH, Onosioruen, actpoHoMueit u pusnyeckou reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HauOosiee SICHbIC
oOpasibl MPUMEHEHUS HAyYHOT'O0 METO/a MO3HAHHUA, TO €CTh CI0c0o0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIIaBHBIX 3a1ad (U3UYECKOro OOpa30BaHHUSA B CTPYKType 0OOIIero
o0pa3oBaHUs COCTOUT B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaromuxcsl.

Nzyuenne ¢usuku Ha 0a30BOM ypOBHE TIPEANojaraeT OBJIAJICHUE
CJICYIONTUMH KOMIIETCHTHOCTSIMU, XapaKTEPHU3YIOIIMMHU E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

* HAY4HO 00BACHATH SABJICHHA,
* OICHHBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHMA,

*  HHTCPIPCTUPOBATDH JaHHBIC u HCIIOJIB30BAaTh HAay4YHBIC
A0Ka3aTcJIbCTBaA JJIA IIOJTYYCHUS BBIBOIOB.

[lenn w3ydeHuss (U3MKKM HAa YpPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS
onpenenensl B Kouuenuuu mnpenonaBanus ydeOHoro mnpeamera «Dusuka» B
oOpaszoBaTenbHbIX opraHm3anusx Poccuiickoit ®enepanuu, peanu3yroIUX



OCHOBHBIE 00111€00pa30BaTEIbHbIC MPOTPAMMBI, YTBEPKIEHHON pellIeHUEM
Komnerun MunucreperBa npocenieHust Poccuiickoit @eneparuu (IpoTokos1 oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusmkm:

« TMpUOOpPETeHHE WHTEpeca W CTPEeMJICHHS OOyYaromuxcsi K HayIHOMY
U3YYCHUIO TIPUPOJIbI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HAHUSI U (OPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

« (opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuH U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;

« (QopMupoBaHUE MPEACTABICHUN O poNM (PUBMKU JUIsl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

« pa3BUTHE  TPEACTABJICHHM O  BO3MOXHBIX  cdepax  Oyayuien
npodecCHOHANBHON JeATeTbHOCTH, CBA3aHHOM ¢ (PU3UKOMN, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHHUIO B 9TOM HaIPABJICHHH.

JlocTkeHne 3THX IeJed mporpaMMbl Mo (M3MKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

+ TMpUOOpeTeHHWe 3HAaHWMA O JUCKPETHOM CTPOSHWUW  BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJICKTPUUYECKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSIX

« MpUOOpEeTeHHE YMEHUMN OMHUCHIBATH U OOBACHATH (DU3HUECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

+ OCBOGHHE METOJIOB pEHICHUS TMPOCTEHIMX pacuy€THBIX 3adad C
UCTIOJIb30BaHUEM (br3IeCKUX MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

+ pa3BUTHE YMEHHUI HAOIIONATh MPUPOJHBIC SIBJCHUS W BBITIOJHATH OMBITHI,
nabopaTopHble  pabOTBI W DKCHEPUMEHTAIBbHBIC HCCICIOBAHUSA  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

« OCBOEHHE MPUEMOB padbOTHl ¢ MH(pOpMaImel (HU3NIECKOTO COIepKAHUS,
BKJIFOYasi HHGOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

+  3HaKOMCTBO c0 chepamu mpodhecCHOHATLHON AeSITENFHOCTH, CBI3aHHBIMU C
¢u3MKOlW, © COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha uzydyenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO



obOpazoBaHus oTBoAUTCA 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HEJIEIN0), B 8
KJ1acce - 68 yacoB (2 yaca B Hezento), B 9 kiacce - 102 gaca (3 gaca B Heeio).

[Ipennaraemeiii B mporpamme no ¢u3MNKe nepedeHb JabopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTeP, YUUTEIb JAEIAET BIOOP MPOBEICHUS
7a00paTOpHBIX pabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcsl, CIUCKa IKCIIEPUMEHTAIBHBIX 3aJaHul, MpEeAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (U3UKe.



COJEPXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.
@usnka — Hayka O mnpupone. fABieHuss npuponbl. duznyeckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BeMMUUHBL. M3Mmepenune Qu3ndyeckux BenuuuH. Dunveckue
npubopsl. [lorpenHocTs u3mMepeHunit. MexxayHapoHasi CUCTeMa €IMHHII.
Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4aloT npupoay. EcrecTtBeHHO-
HAyYHBIA METOJ TIO3HAHUS: HaOIIOJICHUE, TOCTaHOBKAa HAY4YHOTO BOIIPOCaA,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBSICHECHUE
HaOro1aeMoro sipiieHus. Onucanue PU3NUECKUX SBJICHHUH C TOMOIIBbIO MOIENEH.
Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. ®uzuyeckue nNpuOOpsl U Mpolieaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue EHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOIO MPUOOpAa.

2. H3MepeHue pacCTOSHUM.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

W

Onpenenenue pa3MepoB MajbIX TEI.

5. WM3mepenne temmeparypbl NpH IOMOIIM KUJIKOCTHOIO TEPMOMETpPa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBemenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAJBbHOCTH MOJIETA
IIapuKa, MymeHHOr0 TOPU30HTAIBHO, TEM OOJIbINe, YeM OOJIBIIE BHICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BemIECTBA: aTOMbl M MOJIEKYJIbI, UX pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JBmxenue wyactull BemnlecTBa. CBsi3b CKOPOCTH JABWIKEHHSI YacTHUI[ C
temrneparypoil. bpoyHoBckoe aBwxkeHue, auddysus. BzaumomelicTBUE YacTHIL
BEIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTENH U TBEPIBIX
(KpucTamImyecknx) Tesl. B3auMocCBsi3b MEXK]y CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSTHUSIX W WX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. Habmronenue 6poyHOBCKOTO JIBHYKCHUS.

2. Habmronenme nuddysun.
3. HaGmiogenue  sBiieHUN,  OOBACHSIOIIUXCS — MPUTSOHKEHUEM  WIU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  MCHOJB30BaHUEM

dboTorpadmuii).
2. OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS ra30B.
3. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHHUS.
Paznen 3. /IBukeHue U B3auMOACCTBHE TeJl.
Mexanudeckoe JBWKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBUJKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM NBWKEHUHU. Pacuér mytu m
BPEMEHU JIBUKEHHUSI.
SBneHne wHEpUUU. 3aKOH WHEpUud. B3anmoneicTBHE Tel Kak MpPUYMHA
M3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. [lmoTHOCTh
BelecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIECTBA.
Cuila Kak XapakTepHUCTHKa B3auMoJelcTBUA Tell. Cuila ympyrocTd U 3aKOH
['yka. I3mMepeHue cuibl C MOMOIIBID AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TsokecTd. Cuita TSKeCTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHune
CWJI, HAIIPaBJIEHHBIX MO OXHOM mpsiMoM. PaBHoxeilcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MeXaHUYECKOTro IBUKEHHUS TeTa.
2. HM3mepeHne CKOpoCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOnroneHue siBIeHUS HHEPIIUU.
4. HabmroneHue n3aMeHeHHs] CKOPOCTH NPH B3aUMOACHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJECHCTBHIO TEI.
6. Cl0OXeHHe CUJl, HAPaBJIEHHBIX 110 OAHOUN NPSIMOiA.
Jlabopamopusie pabomel u onvimel.
1. OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapHUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa Io
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb pACTSLKEHMS (AedopManiun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHSI CKOJBXKEHHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUs NaBiieHus. JlaBineHue rasa.



3aBUCUMOCTH JlaBlieHHUsI Ta3a OT oO0BEMa, Temmeparypsl. llepenaua naBieHus
TBEPIABIMHU TEJIaMH, XKUAKOCTIMU M razamu. 3akoH I[lackans. ITneBmaruueckue
MalIuHbl. 3aBUCUMOCThH JaBJICHHUS >KUJIKOCTH OT TiayOuHbI. ['mapocraTmyeckuid
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

ATtMmocdepa 3emnn u atmochepHoe naBieHHe. [IpUYMHBI CyIIECTBOBaHUS
BO3ymHONU 00oyouku 3emiu. OmnbiTr Toppuuennu. M3mepeHue aTrmMocepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJIO. BrITaKuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.

1. 3aBUCHUMOCTb JIaBJICHUA ra3a OT TEMIEPATYPBHI.

[lepenada naBiaeHUs )KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

2

3

4. TI'mppaBnmyeckuil mpecc.

5. IlposiBnenue neicTBUsS aTMOC(EPHOTO AaBICHHUS.
6

3aBUCUMOCTh BBITAJTKUBAIOIICH CUIIBI OT 00bEMa MOTPYKEHHON YacTH Tema
U IUTOTHOCTH KUIKOCTH.
7. PaBEHCTBO BBITAJKUBAIOIICH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YclloBHE IIJIaBaHUS TEJ: MJIaBaHUE WU IOrpy’KCHUEC TCII B 3aBUCUMOCTH OT
COOTHOIIICHUS MJIOTHOCTEH Teaa U KHUIOKOCTH.

Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMA NOTPYKEHHOM B

JKHUJIKOCTh YaCTH TeEJa.
2. OmpeneneHue  BBITAJIKMBAIONMICH  CWJIBI, JICMCTBYIOIIEW Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOILICH CHUJIbI, JCUCTBYIOIIEH HA TEIIO
B ’KMJIKOCTH, OT MacCChI T€Ja.
4. OObITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKUBAIONICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B )KUIAKOCTh
YaCTH TeJa U OT IJIOTHOCTH KUJIKOCTH.
5. KoHcTpynpoBanue apeoMeTpa WJIM KOHCTPYMPOBAHME JIOJKU U
OIIpELEIIEHUE €€ IPy30H0ABEMHOCTH.
Paznen S. Pabora u MOIIHOCTH. JHEPIUsl.
Mexanuueckasi pabota. MOITHOCTS.
[IpocThie MexaHU3MBI: pbI¥ar, OJOK, HAKJIOHHAS TIIOCKOCTh. [IpaBmiio
paBHOBecus prruara. [I[puMeHenne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3omotoe npasunoy» mexanuku. KITJ] nmpocTeix Mexanu3moB. [IpocTbie MEXaHU3MBI



B OBITY U TEXHHKE.

Mexannueckas »dHeprud. KuHeTnueckas UM NOTEHUHAIbHAs DSHEPIUS.
[IpeBpailieHre OAHOTO BUJA MEXAHUYECKOW SHEPIUU B IPYroM. 3aKOH COXPaHEHUS
SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.
2. Omnpenenenue pabOThl CUIIBI TPEHUS IPYU PABHOMEPHOM JIBH>KEHUU TEJa O

FOpI/IBOHTaJII)HOﬁ IMOBCPXHOCTH.
3. I/ICCHGI[OBaHI/IC YCJIOBHﬁ PaBHOBCCHS pbIyara.

4. UN3zmepenne KIIJ[ HakTOHHON IIOCKOCTH.

5. M3ydeHue 3aKoHa COXPAHEHUSI MEXaHUUYECKOW YHEPTUH.
8 KUIACC

Pasznea 6. TeruioBbie ABJICHUS.

OCHOBHBIEC TIOJIOXKECHHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca W pa3Mepbl aTOMOB W MOJEKYJd. OIBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOro, XKUIAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBONCTB Ta30B, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPHUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKCHUS
yactull. BHyTpenHssi sHeprus. CrnocoObl U3MEHEHHS BHYTPEHHEH JHEPruu:
TerJIonepeaaya u copepiieHue padboTel. Bunbl Temmonepenayu: TemionpoBOIHOCTb,
KOHBEKIIHS, U3ITyYEHHE.

KomnyectBo TemsoTel. YenpHas TEIUIOEMKOCTh BEIIECTBA. 1eIIO0O0OMEH U
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO Oastanca. [laBienue u oTBepieBaHme
KPUCTAJUTMUECKUX BEIIECTB. Y enbHas TeruioTa IutaBienus. [lapooOpazoBanue u
koHaeHcanus. Mcnapenne. Kunenwe. VYienbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMITEPATyphl KUTICHUSI OT aTMOC(EPHOTO JAaBICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TemioBbix aBurateneit KIIJ TemmoBoro aBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnropenne OpOoyHOBCKOTO ABMXKEHUS.

2. Habmonenune nuddysun.
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10.
11.

12.
13.

Hab6utoieHue sSiBIeHU cMauyuBaHus U KallWJUIIPHBIX SIBJICHUM.
HabutoieHue TemnnoBoro pacimpeHust Ted.
W3MeHeHne naBieHUs ra3a Npu U3MEHEHHU O0bEMa M HArpeBaHUU WM
OXJIa’KICHUH.
IIpaBuna u3MepeHus TEMIIEPATYPHI.
Buns! Teruonepenayn.
OxJakieHue Tpy COBEPLICHUH PabOTHI.
Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELECTB.

HaOmronerne xumeHus.

HaOmronenre nocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.
Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TPUTSHKCHHUS.
OnbITI O BRIPAILIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITel MO HAOJIIOJCHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IINPHULIA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHMOCTH [IaBJICHUS BO3/yXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEPaTyphl.

HaGnronenne wu3MeHeHUsT BHYTPEHHEM OHEPrud Teja B pe3ybTare
TerIonepeayr U padoThl BHEITHUX CHUJL.

HccnenoBanue sBICHUS TEIJIOOOMEHAa TPH CMENIMBAHUU XOJOIHON U
ropsiuer BOJIBL.

OnpeneneHue  KOJIMYECTBAa  TEIUIOTHI, MOJIYYEHHOTO  BOAOM  TIpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

10. Omnpenenenue yaeabHOM TEMIOEMKOCTH BEILIECTBA.

11. HUccnenoBanue npoiiecca UCHapeHusl.

12. Onpenenenre OTHOCUTEILHON BIaXKHOCTH BO3yXa.

13. Onpenenenue yaeabHOM TEIIOTHI TJIaBJICHUS JIbJIA.

14. nmen 7. JJjeKTpUYeCKHE U MATHUTHBIE SIBJIEHUS.

Onektpuzauus Ten. JIBa ponaa 3ieKTpUUECKUX 3apsaoB. B3ammojelicTBue
3apspKeHHBIX Ted. 3akoH KyoHa (3aBUCUMOCTD CUJTbI B3aUMOICHCTBUS 3aPSyKEHHBIX
TE€J OT BEJTMYMHBI 3apSAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnone. Hampsok€HHOCTh 3nekTpuueckoro mosd. ITpuHiun
CYIEPIIO3ULIUN 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUdecKUx 3apsaoB. DJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl.
Crpoenune atoma. [I[pOBOAHUKY U TUDJIEKTPUKU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO



3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
M cTOYHUKN TMOCTOSSHHOTO ToKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

Onextpuyeckas uenb. Cuwia TokKa.  DIEKTPUYECKOE  HAINpPSIKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BEIIECTBA. 3aKOH OMa /11
yuacTka nenu. [locnenoBartenbHoe U napajjieIbHOE COEAUHEHNE TPOBOJHUKOB.

PaGora u MOIIHOCTH 3JEKTpHUUECKOro Toka. 3akoH Jxoymsa—Jlenua.
DReKTpuYecKre ey U TOTPEOUTENH dICKTPUISCKO dHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHuThl. B3auMoeicTBIE MOCTOSSHHBIX MAarHUTOB. MarHutTHoe
nosie. MarauTHoe noJje 3eMJId 1 €ro 3Ha4eHHe Uil ’KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoE noJie AIEKTPUUECKOTO TOKA. [ [puMEeHeHnE 3IEKTPOMATHUTOB B TEXHUKE.
JlelicTBiE MArHUTHOTO TIOJSI Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUTaTEIb
IIOCTOSHHOTO TOKa. Mcmonbp30BaHWE  AIEKTPOABUrATENEM B TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel ®apanes. SBneHue aneKTpoMarHuTHOM MHAyKnuu. [IpaBuio Jlenua.

DIIEKTpOreHepaTop. CnocoObl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Jemoncmpayuu.

1. DJIeKTpU3alus TeN.
2. JIBa poja 3JIEKTPUUYECKUX 3apsI0B U B3AUMOJIEHCTBUE 3apSyKEHHBIX TEIl.

Y CTpOoRCTBO M JEHUCTBUE DIEKTPOCKOIIA.

W

DJekTpocTaTudeckasi MHIYyKIUsI.

v

3aKoH COXpPAaHCHH:A JJICKTPHICCKHUX 3aPAI0B.
HpOBOI[HI/IKI/I H JUBJICKTPUKH.
MOI[CJ'II/IpOBaHI/IC CUJIOBBIX JIMHUM QJICKTPHUYCCKOTO ITOJIA.

M CTOYHUKH TTOCTOSIHHOTO TOKA.
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JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B HKHUJIKOCTH.

11. T'a30BBIU pa3psn.

12. M3MepeHue CUIIbl TOKA aMIIEPMETPOM.

13. HM3mepeHue 3JIeKTpUUEeCKOro HAMPSKEHUS BOJTBTMETPOM.

14. Peocrtar u Mmara3uH CONPOTUBIICHHM.

15. B3ammonencTBue MoCTOAHHBIX MAarHUTOB.

16. MogenupoBaHuE HEBO3MOXKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.

17. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.



18.
19.
20.
21.
22.
23.

24

25.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIS1 HAa IPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUHU.

Onbitel Dapajnes.
3aBUCMMOCTh HAIPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €To
BO3HHKHOBEHHS.

DJIEKTPOTreHepaToOp NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.
19.

OnpITel MO HAOMIOACHUIO DJEKTPH3allUM TeJI HHAYKIUEH W TIIpu
COIIPUKOCHOBEHUH.

HUccnenoBanne AEUCTBUSA AICKTPUUYECKOTO TMI0JII HA NPOBOAHUKU U
JARJTICKTPUKHU.

Co6opka u mpoBepka pabOThI ANEKTPUICCKON LI MOCTOSHHOTO TOKA.
N3mMepenure u peryampoBaHue CUIIbI TOKA.

N3Mepenune u peryaupoBaHue HANPSIAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 PEe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUS MPOBOJAHHWKA OT €ro JJIMHBI, IUIOMIQJAX IOMEPEUYHOrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUM TPU  MOCIEI0BATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia ISl CWIbl TOKa MPHU MapajlIeIbHOM COEAUHECHUU
pE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUUECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO Ye€pe3 JIaMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarens.

HcceqoBanne MarHITHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MarHUTOB.
N3y4yenne MarHUTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPHU UX 00HETMHCHUH
Y pa3/ieiICHUH.

HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKX C TOKOM M MarHuTa OT CWJIbl TOKA M HAIIPABJICHUS TOKA B KATYIIIKE.
N3yueHnue neiicTBUSI MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUATATEIS.



20. smepenue KII/I anekTpoaABUTraTeIbHOM YCTAaHOBKH.
21. OnpITBl IO MUCCHEAOBAHUIO SIBJICHUSA JJIEKTPOMATHUTHOW WHIYKIIUU:

HCCICA0OBAHHNC W3MEHCHMH 3HAYCHUS U HaIIpaBJICHUA MHAYKIIXMOHHOI'O TOKaA.
9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe ABwkeHue. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBWKEHUA. PaBHOMEpHOE NpPSIMOJIIMHEHHOE
nBrkeHue. HepaBHOMepHOE MpAMOJIMHETHOE JBHKEHUE. CpeaHsiss U MIHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHenHoe BrkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpyKHOCTU. [lepumon u dactora oOpaieHws.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3akoH HeroToHa. Bropoit 3akoH HeroTtoHa. Tperunii 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbXKEHUS, CHIIa
TPEHUS [TOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOPEHHE CBOOOJIHOTO
najgeHus. JIpmwxkenue muaHer Bokpyr CosHma. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuaibHOM TOUKH. AOCOJMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHus. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynbee tena. M3meHenne umiynbca. Mmynbe CHilbl. 3aKOH COXpPaHEHUS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanuueckast paboTa U MOIIHOCTh. PaboTa CHII TSKECTH, yIPYTOCTH, TPEHUS.
Cs3p nHeprun U paboThl. [loTeHnManbHas »HEPrus Tena, MOJHITOrO HaJ
MTOBEPXHOCTHIO 3eMJId. [loTeHIIManbHas 3HEPrUs C:kaToM NMpy)uHbl. KuHeTnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPrMU. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmioneHne MexaHMYECKOro JBMKEHMsSI Tejla OTHOCUTEIbHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHHME MyTE€W W TPACKTOPUUM JBHXKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabGnronenue 1BM>XEHMS Tela IO OKPY>KHOCTH.

HabGnrogenne MexaHM4eCKuX SIBICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO

o vk~ w



10.
11.
12.
13.
14.
15.

16

KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUS Tella OT MaccChl Teja U JEHCTBYIOLIEH Ha HEro
CHLTBI.

Habmoienue paBeHcTBa CHIT TIPH B3aUMOJICHCTBUU TEII.

M3meHenune Beca Tema npu yCKOPEHHOM JBUKEHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUN.
CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOJIEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.

CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU ABUKECHHUU Teja Mo JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJIs pa3roHa W JaJbHEHIIETO PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.
OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHS OpycKa WIIM JIBHOKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.
Omnpenenenne yCKOpPEHUs Tella NMPU PABHOYCKOPECHHOM JBHKEHUHU II0
HAKJIOHHOM TJIOCKOCTH.
HccnenoBanre 3aBUCHUMOCTUA IMYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.
[IpoBepka THIOTE3Bl: €COM TIPH PABHOYCKOPCHHOM JIBIKEHUU Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CHUJIBI  TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.
Onpenenenue korhGUIIEHTa TPEHUS CKOIBKEHUSI.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenne pabOTHI CUITBI TPEHUS MTPU PABHOMEPHOM JIBI)KEHUU TEJIa TI0
TOPU30HTATBLHON MOBEPXHOCTH.

Onpenenenne pabOTBHl CHJIBI  yOPYrOCTH TpH  TOaBEME Tpy3a C
WCITOJIb30BAaHUEM HEITOABMYKHOTO M ITOABHUKHOTO OJIOKOB.

W3y4yenune 3aKoHa COXpaHCHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebartenbHoe neuxenrne. OCHOBHbBIE XapaKTEPUCTHKU KOJEOaHUMN: MEPUO/,
4acToTa, aMIUINTyAa. MareMaTudeckuil U NpyKUHHbII MasTHUKU. [IpeBpamienue
SHEPrUM NP KOJIEOATETbHOM JBUKEHHUM.

3aryxaomue  KoneOaHus.  BwiHykneHHele — konebanus.  Pe3onanc.



Mexannueckue BoJIHBL. CBOHCTBa MEXaHUYECKUX BOJH. [IpogosibHBIE W
nonepeyHbie  BOJHBL. JIJIMHA BOJHBI W CKOPOCTh €€  paclnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.
3Byk. I'poMkocTh 3Byka m BbicoTa ToHa. OTpaxeHue 3Byka. MH(ppasByk u
yIbTPa3BYK.
Jemoncmpayuu.
1. HaGmromenue koieOaHuii Tel IO OCHCTBHEM CHIIBI TSOKECTH W CHIIBI
YIOPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaOnronenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Habmronerne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI PE30OHAHC.
Jlabopamopuwie pabomul u onvimel.
1. OmpeneneHue dYacTOThl M TMEpHoJa KoJIeOaHUN MaTeMaTHYeCKOro
MasITHHKA.
2. OmpeneneHue 4acTOThI M IIEPHO/1a KOJICOAHHUM PYKUHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH Tepuoja KOJIeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
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4. HccnenoBaHue 3aBUCUMOCTH MEPUOJIA KOJEOAHUN TPY>KMHHOTO MasiTHUKa
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHuW rpysa, MOABEHIEHHOIO K
HUTH, OT MacChl rpys3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepuoAa  KoJieOaHuM
NPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOAHOIO NaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  MOJE.  DJIEKTPOMAarHuTHele  BoOJIHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOJIH. [Ilkama smekTpomMarHUTHBIX BOJH. Mcrnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.
OnexTpomarHuTHas npupona cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETa.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. HM3ydeHune CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOHIBHOTO
tenedoHa.

Pa3nen 11. CBeToBLbI€e SIBJIEHHS.
JlyueBas  momenp  cBera.  Mcrounmkm — cBera.  IIpsAMonuHenHoe



pacnpoctpanenue cBeta. 3armeHus Connna u JIynel. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs: cBera. [lomHOe BHYTpeHHEe
oTpakeHue cBeTa. Mcrnoap30BaHrEe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBO/IaX.

JIunza. Xon mydeii B tuH3e. OnTudeckas cuctema (oroanmnapara, MUKpOCKOMa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Ombitel Heiorona. Crokenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMmonmHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.
[Tony4yenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

Xox mydeii B coOuparonieil JIMHse.

2

3

4

5

6. OnTuyeckuii CBETOBOJ.
7

8. XoJ Jydel B pacCEUBAIOLIEHN JTUH3E.
9

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

10. [Tpunin peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

11. Mogens ria3sa.

12. Pa3znoxenue 0enoro cBera B CHEKTP.

13. Ilomydenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopusie pabomul u onvimel.

1. HMccnenoBaHne 3aBUCUMOCTH yria OTPaXEHHsS CBETOBOIO Jy4ya OT YIJa
najieHusl.

2. M3yudeHune xapakTepUCTUK U300paKeHUs MPeMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCUMOCTH YIJla IPEJIOMJICHHUSI CBETOBOIO Jy4a OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. IMomyuenue n300pakeHU C MOMOILBIO COOMPAIOLIEH JTUH3BI.
Omnpenenenre (POKYCHOTO pACCTOSHUS U ONTUYECKON CHUIIBI COOMparomei
JIVH3BIL.

6. OTBITHI 11O Pa3I0KEHUIO OEJIOTO CBETA B CIICKTD.

7. OWBITBI TIO BOCTIPUSTHIO IIBETa MPEAMETOB MpPH WX HAOIIOJCHUH dYepes
[[BETOBBIE (DUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJICHUS.

OmnpwiTel Pezepdopna u mnmanerapHas Moaens aroma. Mojenb atroma bopa.

Hcnyckanve u noryiomieHne ceera atoMoM. KBaHThl. JInHeHYaTbie CIIeKTPHI.



PannoaktuBHOCTh. Anb(a-, Oera- u ramma-usiydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wmoxens atomMHoro sapa. M3otombl. PaamoakThBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUsS 3apsiJOBOTO U MAacCOBOTO YHCEN.
DHeprus CBsA3U aTOMHBIX sijep. CBsi3b Macchl U 3Hepruu. Peakium cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

Snepnas sHepreTuka. [lelcTBUS pagUOAKTUBHBIX H3IYYEHHU HA JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CnekTpbl U3IIy4CHUS U MOTJIOIEHUS.

2. CnekTpsl pa3IMyHbIX ra30B.

3. CnekTtp BoaoOpoja.

4. Habmonenue TpekoB B kamepe Buiibcona.

5. PaboTa cuéTumka HOHU3HPYIOUIUX U3ITYyYEHUH.

6. Perucrtpanus usiydeHus NpUpOAHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Ty TH

(o potorpadusim).

3. W3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001IAIONINI MOAYJb IPEAHA3HAUCH ISl CUCTeMaTHU3allun
1 000011IeHHS TPEAMETHOTO COJIEPKaHUS U OTbITA JEATCIIbHOCTH, MPUOOPETEHHOTO
NpU M3YYCHUH BCEro Kypca (U3UKH, a TAaKXKe IS MOATOTOBKH K OCHOBHOMY
rOCYJapCTBEHHOMY SK3aMEHY IO (pu3uke s oO0ydarolIuxcs, BBIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Ipy u3ydeHUU NaHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BHUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS JIOCTHXKEHHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, (opmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS
SBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJICHUEC YMEHHUSMU OOBSCHATH (Pu3nyeckue
SBJICHUSI, TIPUMEHsS TIOJYYEHHbIC 3HAHUWS, pelarh 3a7a4d, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO NEATEIbHOCTHBINA XapaKTep JaHHOTO pa3jielia peain3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNS, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHMM pACMO3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIeH NMPUPO/ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METOJIbl UCCIEAOBAHUS (U3UUECKUX SIBJIICHUN, B TOM
Yyucie AJ1sl IPOBEPKU TMIOTE3 U MOTYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI Ham0OJIe€ BAXHBIX JOCTHKEHUN COBPEMEHHBIX



TGXHOJIOI‘PIfI, HAIIpUMCEP, IPAKTUICCKOI'O UCIIOJIB30BaAHUS PA3JIMYHBIX UCTOYHHUKOB
OHCPIUK Ha OCHOBC 3dKOHA IIPCBPAIICHUA U COXPAHCHUA BCCX HU3BCCTHBIX BHIOB
OHCPIUH.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIIer0 00pa30BaHus HAlIPaBJICHO Ha
JTOCTHKCHHUE JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yNbTaTOB.

B pesynbrare uzydenus Gpu3nku Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHMUs
y oOyuaromerocst 0yayT cpopMUPOBaHbI CIEAYIONUIME TUYHOCTHBIE PE3YJIbTAThl B
JaCTH:

+ 1) naTpMOTHYECKOr0 BOCIIUTAHUS:
- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON

bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;
+  2) rPa’kIAHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
+ - TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUN OOIIECTBEHHO 3HAUMMBbIX

Y 3TUYECKUX TPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTIOCTUKEHUI
busuKy;

+ - OCO3HAHME BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JI€ATEILHOCTH
Y4EHOTO;
+  3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

* - BOCHIPHUATHUC OCTCTUYCCKUX KAaYCCTB (1)H3HIICCKOI>'I HAayKH: ee rapMOHHYHOTO

MOCTPOEHMUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

+  4) IEHHOCTH HAYYHOI'0 IO3HAHMS:
+ - OCO3HaHHE IEHHOCTH (U3UUECKON HayKU KaK MOIIIHOTO HHCTPYMEHTA

[I03HAHHUSI MUpPA, OCHOBBI Pa3BUTHUs TEXHOJOIMM, BAXHEUIIEH COCTABIISIOLLIEH
KYJIBTYPBI;

+ - pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K HUCCIIEA0BATEIBCKOM
NesTEIbHOCTH;

« 5) dpopmupoBanus KyJbTYPHI 310POBbSI H IMOLMOHAIBHOTO
OJ1aronoJry4ms:

+ - OCO3HAHMeE IIEHHOCTH 0e30MmacHOro 00pasa KU3HU B COBPEMEHHOM

TEXHOJIOIHMYCCKOM MHUPEC, BAXHOCTHU IIPaBUII 0e301acHoro INOBCACHUSA Ha
TPaHCIIOPTC, Ha A0porax, € JJICKTPUYCCKUM KU TCIIJIOBBIM O60py,[[0BaHI/IeM B



AOMAIIHUX YCIIOBUAX,

- chopMupOBaHHOCTH HaBbIKa pedIIeKCHH, IPU3HAHKE CBOETO MpaBa Ha

OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:
- aKTUBHOE YYaCTHE B PEILICHUH MPAKTUYECKUX 3a]1a4 (B paMKaX CEMbH,

o0Opa3oBaTeIbHON OpraHu3alyy, TopoJia, Kpasi) TEXHOJIOTHYECKOM U
COIMAJIbHOM HAMPABJICHHOCTH, TPEOYIOMHUX B TOM YHCJIC U PU3NUECKUX 3HAHUIA;

- UIHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECCrid, CBI3aHHBIX ¢ (PUBUKOIL;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

- OpUEHTAIMS Ha TPUMEHEHUE (U3UYECKUX 3HAHUW I pelIeHus 3aa4 B
00JlacTH OKpY’KaIoIIeH Ccpefbl, IUIAHUPOBAHHUS TIOCTYIIKOB W OICHKH HX

BO3MO>KHBIX MTOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

- OCO3HAHHE INI00ATIBHOTO XapaKTepa 3KOJOTMYECKUX IPO0OJIEM U IMyTeH uX

peleHus;

8) apanTanuu K U3MEHAIIIMMCS YCJIOBHUSIM COIUAIBHON M NPUPOAHOM

cpenbl:

- HOTp€6HOCTB BO B33HMOI[CIZCTBHH ITPH BBIITOJIHCHUHU PICCJ'I@I[OBaHI/Iﬁ n

MPOCKTOB (PU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM
APYTHX,
- MOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO

NeSTeIbHOCTD;
- TOTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHWMU, B TOM Yncie GOPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBCKTAX M SIBICHUIX;

- 0co3HaHue AePUIIUTOB COOCTBCHHBIX 3HAHUW W KOMITETCHTHOCTEH B 00J1aCTH
bu3uKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B IPHOOPETCHUH HOBBIX (PHU3HUECCKUX
3HAHMU;

- CTPEMIICHUC aHATTU3HUPOBATH U BBIABJIATH B3AMMOCBA3H IIPUPOADI, O6H_ICCTBa n
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHHUECM (bI/ISI/I‘—IeCKI/IX 3H3HHI>1;

- OLICHKA CBOUX JEHUCTBHUM C YUYETOM BIIMSIHUSA HA OKPYKAIOIIYIO CpeNy,

BO3MOJKHBIX TJ100aIbHBIX HOCHCﬂCTBHﬁ.



METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesymnbTare ocBOeHuUs mMporpamMmbl 1o GU3MKe Ha ypOBHE OCHOBHOTO 0OIIIEro
oOpazoBanust y oOydaromerocs OyayT chopmMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIE AeUCTBUS,
KOMMYHHUKATHBHBIE  yYHHMBEpCaJlbHble  y4eOHBbIE  JIEHCTBHS,  PETYJISTUBHBIC
YHHUBEpCaIbHbIe yueOHbIC TEUCTBUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

- BBIBISATH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKHM OOBEKTOB
(siBNICHMI);

+ yCTaHaBIMBATh CYLICCTBEHHBIA MPHU3HAK KIACCU(PUKALUUA, OCHOBAHUS IJIs
000011IeHNs U CPAaBHEHUS,

+  BBIABJISTH 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B pacCMaTpUBAEMBIX (PaKTax,
JaHHBIX U HAOJIIOJICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBJICHUSM;

+  BBIABJSATH TNPUYMHHO-CICACTBEHHBIC CBSI3M MPH H3YYCHUH (PU3UIECKHUX
SIBIICHUH U TPOIIECCOB, JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM JCTyKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHUHN, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3AX
(M3UYECKUX BEIIMYHH,

+  CaMOCTOSITEJIbHO BBIOMPATH CIOCOO pelleHus yaeOHON (u3nuecKoi 3a1auu
(cpaBHeHME HECKOJIBKMX BAapUAaHTOB peUIeHUs, BbIOOp HauOoisee
MOJIXOISIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

+  HUCIOJIB30BaTh BOMPOCH! KaK UCCIEI0BATENbCKUII HHCTPYMEHT MO3HAHMS,

+  TPOBOAMUTH MO CAMOCTOATEIHHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIN
(Gu3MUeCKUil AKCIEPUMEHT, HEeOOJbIIOE HCCIAeAOBaHUE (PUINYECKOTO
SIBIICHUS;

+ OILICHHMBATh Ha MPUMEHUMOCTH U JTIOCTOBEPHOCTh HH(POPMAIHUIO, TOTYUECHHYIO
B XOJI€ MCCIIEAOBAHMUS WIH IKCIIEPUMEHTA;

+  CaMOCTOSITENBHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
POBEAEHHOTO HAOIIOIEHUS, OTBITA, NCCIICIOBAHNUS;

« TPOrHO3UPOBATh BO3MOXKHOE  JajibHEHIIee  pa3BUTHE  (PUINYECKUX
MPOLIECCOB, a TaKXK€ BBIABUIATh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmaumeii:

+ TPHUMEHATH Pa3JIMYHBIE METOJbI, HHCTPYMEHTBI U 3aIllpoChl MPHU TOUCKE U
orOope WHGpOPMAlMU WIM JAHHBIX C YYETOM MPEASIOKEHHOW Yy4ueOHO
dusnyueckoii 3a1a4u;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(POPMALUIO
Pa3IMYHBIX BUIOB U (POPM MPENCTABICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAlbHYIO  (QOpMYy  IpEACTABICHUS
uH($OpPMaIMU U WIUTFOCTPUPOBATH PElIaeMble 3a/1a4H HECIIOKHBIMHU CXEMaMH,
AuarpaMmmamu, HHOM rpadukoi U uX KOMOMHAIIMSMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

B XOJC OOCYXJEHHUs ydeOHOTO MaTepuaja, pe3yIbTaTOB J1a0OPAaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI
BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W TOJICP’KaHUE
0JIaro’KenaTeIbHOCTH OOIIECHUS

COTIOCTABJISATh CBOM CYXKJICHUS C CYKISHUSIMHU JPYTUX YYaCTHUKOB JUAJIOTa,
0OHApYXKUBaTh PA3IUINE U CXOJICTBO IMO3UITUA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJMYHO TIPEACTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO OIThITa
(?KCcIIepuMeHTa, UCCICAOBAHUS, POEKTA);

MIOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIAUBUIYaIbHON
paboOTHI MPHU PEIICHUN KOHKPETHOHN (hU3UUECKOU MPOOIIEMBI;

MIPUHUMATBH 1€ COBMECTHOM JIEATEIILHOCTH, OPTAHW30BBIBATh ACHCTBUS T10
e€ MOCTHXKEHUIO: paclpelesiaTh POJU, 0OCYKIATh MPOIECCHl M PE3YIbTAThI
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh pabOThI, TOCTUTAsT KAa4eCTBEHHOI'O pe3yJbTara Io
CBOEMY HAIIPaBJICHUIO U KOOPAWHHUPYS CBOM JACHCTBHUS C IPYTUMHU WICHAMHU
KOMAaH/IbI;

OIICHMBATh KA4Ye€CTBO CBOETO BKJIaJa B OOMMK MPOAYKT TO KPUTEPHSIM,
CaMOCTOSTEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISAITH TTPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CHUTYAIUSX, TPCOYFOIITUX TSI
pereHus GU3NIEeCKUX 3HAHUI;

OPHUEHTHUPOBAThCS B  PA3IMUYHBIX  TONXOJAaX  NPHUHATHS  PEIICHHMA
(MHAMBUAYaTbHOE, TPUHATHE PEIICHUS B TPYyNIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENIEHO COCTAaBIISITh aJTOPUTM pelieHHusT GU3NUYECKON 3a7auu HIn
IJIaHa MCCIIEOBAHUA C YYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble BAPHAHTHI PEIICHMUIA;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

AaBaTb a/ICKBATHYIO OLICHKY CUTyalluW U NpCAjiaraThb IJIaH e€ N3MCHCHUA,



OOBSACHATH  MNPUYMHBI  JIOCTHXKEHUS  (HEHOCTHXKEHUS)  PE3yJIbTaTOB

NEeSITeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTHh (B TOM YHUCJIE B XOJ BBITIOJHEHUS

(U3UYEeCKOT0 UCCIIeIOBAHNSI MITH TIPOEKTA) HA OCHOBE HOBBIX 0OCTOATEIBCTB,

M3MEHUBIIUXCS  CUTyallMii, YCTAHOBJICHHBIX  OIIUOOK, BO3HUKIIHUX

TPYJAHOCTEN;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM;

CTaBUTH ce0sl HA MECTO JPYroro 4eJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha

HAY4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYyTrOro;
MpU3HABaTh CBOE MPABO Ha OIIMOKY MPU PelIeHUN GU3MYECKUX 3a]a4 WU
B YTBEPKACHHUIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y 00y4yeHust B 7 Kj1acce npeIMETHBIE pE3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIb30BATh TOHSITHS: bu3nUecKrue 1 XUMUYECKHUE SIBICHHUS,
HAOJIIOICHUE, JKCIEPUMEHT, MOJelb, THUIOTE3a, C€IUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKyJla, arperatHbleé COCTOSHUS BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MIPSMOJIUHEHHOE), TPACKTOPHS, pAaBHOACHCTBYIOIIAS CHUIIa,
nedopmanus (ympyras, IUIacCTHYECKas), HEBECOMOCTb, COOOIIAIOIIHECS
COCYIbL;

paziuuath siBieHUs (qudQy3us, TEMIOBOE IBUKEHHE YacCTHUIl BEIIECTBA,
paBHOMEPHOE  JIBMXKEHHE, HEpPaBHOMEpPHOE  JIBIDKCHUE, HWHEpLHs,
B3aMMOJICUCTBUE TEJ, PAaBHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHON OCHIO
BpalleHUs, nepeada JaBiIeHUs TBEPIBIMU TEIAMU, )KUJIKOCTSIMH U Ta3amu,
atMocepHOe JaBJjCHUE, IUIABaHHWE TEJ, MPEBpAICHUS MEXaHUYECKOU
SHEPruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX  SIBICHHA B
OKpYXKaIolleM MHUpPE, B TOM 4YHCIEC (PU3NYECKHUE SBJICHUS B TPUPOJIE:
MpUMEPHI JBYKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOW U HEXKHUBOU
npupojie, ACHCTBUE CHUJIBI TPEHUs] B TMPUPOAEC U TEXHUKE, BIIHUSIHUE
aTMoc(epHOro JaBJICHUS HA KUBOW OpraHW3M, IUIaBaHUE PbHIO, phluard B
TEeJe YeJIOBEKa, IPH ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OMKCHIBATh U3YUYEHHBIE CBOMCTBA TEN U (DPU3UUECKUE SBJICHUS, UCTIOIb3YS
¢du3nueckue BeIMUYUHbI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BpEMS, TyTh,
CKOPOCTb, CPEJIHSsI CKOPOCTh, CHJIa YNPYTrOCTH, CUJIA TSKECTH, BEC TeJa,



cuJjia TpeHus, IaBjieHue (TBEPIOTO Tela, JKUIKOCTH, T'a3a), BHITAIKMBAIOIIAS
cCuia, MexaHudeckas paboTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHJIbI,
KO QUIIMEHT TMOJEe3HOTO JCHCTBUS MEXaHU3MOB, KHHETUYECKas U
MOTEHIMANbHAS JHEpPrusi), NpH ONUCAHWM MPABUJIBHO TPAKTOBATh
(Gu3NYECKUil CMBICT UCTIONB3YEMBIX BEJIHUNH, UX 0003HAYCHUS U €IMHUIIBI
(Gu3MUeCKUX BEIWYUH, HAXOJIUTh (HOPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
Gu3MUecKyl0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PHU3MYECKUE SBJICHUS U TPOIECCHI,
WCTIONB3Ys MpaBuiia CIOXKEHUs CUJl (BAOJb OJHOM MpsMOii), 3akoH ['yka,
3akoH [lackansd, 3akoH Apxumena, MpaBWIO paBHOBecHs pbruara (0J0ka),
«30JI0TOE IPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHH MEXaHUYECKON YHEPTHH,
IIpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alHCHIBATH €rO0
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH PU3NUECKHE ABJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIIATH
PUYUHHO--CJIEJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3 12 TornyecKux
IaroB ¢ Oonopod Ha 1—2 H3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH,
(U3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

peiath pacu€THbIe 3a1a4u B 1 -2 neiCTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIbI,
CBsI3bIBAIOIIME (PU3NUECKIE BETMUUHBI: Ha OCHOBE aHaJN3a YCIOBUSA 3aauu
3aMuUChIBaTh KPaTKOE YCJIOBHUE, MOJCTaBIATh (PU3NYECKHUE BEJIMYUHBI B
GopMynbl M TMPOBOAUTH PACUYETHl, HAXOAUTH CIPABOYHbIC JaHHBIE,
HEOOXOoAMMBIE JUIsl pEeleHUs 3a/Jad, OLEHHMBATh pPEATMCTUYHOCTD
MOJIYYCHHON (DU3UYECKOM BEITUYUHBI;

pacrno3HaBaTh HPOOJEMBbI, KOTOPbIE MOXXHO pPEIIUTh MpPU [OMOLIH
(pU3HUECKMX METOJIOB, B OMMCAHUM MCCIEAOBAHMS BBIACISTH TPOBEPIEMOE
IpeanoiaoxKeHue (TUnoTe3y), pa3iudyaTh 1 HHTEPIPETUPOBATH MOTYYEHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIBITA, JeNaTh BBIBOJABI IO €ro

pe3ynbTaTam;
MIPOBOJIUTH OTBITHI 11O HAOIOIEHNIO (M3UYECKUX SIBICHUHN UITH (PU3NIECKUX
CBOWCTB TeI: (bopMyIMpPOBaTh MMPOBEPSIEMBIC

IPEANoI0KEeHUs, COOMPaTh YCTAHOBKY U3 MPEJIOKEHHOT0 000pyI0BaHMS,
3aMuChIBATh XOJ1 OMBITa U (POPMYIUPOBATH BHIBOJIHI;

BBIMOJIHATh TPAMBIE HU3MEPEHUS] PACCTOSHUS, BPEMEHU, MACChl TEIa,
00BbEMa, CUITBI U TEMIIEPATYPHI C UCIIOJIb30BAHMEM aHAJIOTOBBIX U LIMPPOBBIX
npuOOpoOB, 3aMUChIBAaTh I[IOKAa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COJIFOTHOM TOTPEITHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOU (PU3UYECKON BEIIMYUHBI OT
IpPYrol ¢ UCIMOJb30BAHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTU MYTH



PaBHOMEPHO JBMKYIIETOCS Te€Ja OT BPEMEHU JIBUYKEHUS TEJa, CUIIbI TPCHUS
CKOJIbKCHHMSI OT Beca Tejla, KadecTBa OOpaOOTKHM IOBEPXHOCTEH Tel W
HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHHMS TEJ, CHUJIBI
YOPYTOCTH OT yIJWHEHUS TPYKWHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
MOrPYKEHHOW YaCTH TEJIa U OT INIOTHOCTH XKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJla, OT TJyOWHBI, HA KOTOPYIO IOTPYXKEHO TE0, YCIOBHUI
TJIaBaHMS TeJ, YCIOBUN paBHOBECHS phluara u 0JI0KOB), y4acTBOBATh B
IUITAHUPOBAHWKM  y4eOHOTO WCCIIEIOBAaHUSA, COOWMpaTh YCTaHOBKY U
BBITIOJTHATh HM3MEPEHUS, CIEeMys NPEeMIOKCHHOMY IUTaHy, (DUKCHUPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJIEC
IPEVIOKEHHBIX TaOIUIl M TpauKOB, JeiaTh BBIBOJABI MO pe3ysibTaTaM
HCCJICIOBAHUS;

IPOBOJINTh KOCBEHHBIE M3MEpEeHMs (DHU3NUECKUX BEIUYMH (TJIOTHOCTH
BEIIECTBA KUIKOCTH U TBEPIOIO TEJA, CUJIA TPEHUS CKOJIbKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAA CHJIA, JCMCTBYIOIAs Ha MOTPYKEHHOE B
KUJIKOCTh  Telo, KOIPOUIIMEHT TMOJE3HOTr0  JACHCTBHS  MPOCTHIX
MEXaHHM3MOB), CJEeAYysS MPEIJI0KECHHON HHCTPYKIMU: MPHU BHIOJTHEHUU
M3MEpPEHU CcoOupaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBIYUCISATH
3HAYEHUE MCKOMOI BEJIMYHUHBI;

coOJII01aTh MpaBHJia TEXHUKU 0€30MaCHOCTH MpHU padbote ¢ 1abopaTopHbIM

000py10BaHUEM;

YKa3bIBaTh MPHUHIMIBI JACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHl, TEPMOMETp, JIMHAMOMETpP, COOOUIAIOLIMECS COCYAbl, OapoMeTp,

phIvar, MoABMKHBIN U HETIOABIKHBINA OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS HW3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONHUCAaHHUS (B TOM YHCIE:
MOAIINITHAKY, YCTPOMCTBO  BOJONPOBOJA, THJPABIMYECKUH IIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCTIOJb3YS 3HAHUS
0 CBOMCTBaX (PU3MUECKUX SIBJICHUN U HEOOXOMMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  HpuUMepbl  (HAXOAWTh  HUH(pOpPMaLMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUM B TMOBCEIHEBHOI
XKU3HU U1 oOecniedeHus: 0€30MacHOCTH MpU 0OpalleHuu ¢ nMpubopaMu U
TEXHUYECKUMU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COONIOIEHNS HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBISATH OTOOpP HMCTOYHMKOB uH(popmanmu B HMHTepHere B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEKOUIUXCS
3HaHUH U MNOyTEM CpaBHEHUS PAa3IMYHBIX HMCTOYHHMKOB BBIJENATH



uH(dopMaIuIo, KOTOpas SBISETCA MPOTHUBOPEYUMBON MM MOXKET OBITh
HEJ0CTOBEPHOI;

HCIIOJIb30BaTh NPH BBIITOJIHEHUH YYE€OHBIX 3a/IaHU HAyYHO-TIONYJISIPHYIO
JIUTEepaTypy PU3NYECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYpPChI
cetu HHTepHer, Bianerb NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO31aBaThb COOCTBCHHEIC KpaTKHC IMTHCBMCHHBIC H YCTHBIC C006HICHHH Ha

OCHOBE 2—3 HCTOYHHUKOB MH(GOpMAIKN (PU3UUECKOTO COACPKAHUS, B TOM

qucIie MyOJUYHO JIeNaTh KPaTKUE COOOIIEHHS O pe3yJIbTaTaXx MPOEKTOB UM
Y4EOHBIX MCCIICIOBAHUM, TP 3TOM TPAMOTHO HCIIOJb30BaTh W3yUCHHBIN
NOHATUHHBIA ammapaT Kypca (QU3HKH, COMPOBOXKIATh BBICTYIUICHHE
IIPE3CHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMM PACTIPEICIISIThH
00SI3aHHOCTH B TPYNIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJadyaMu,
CIEIWTHh 3a BBINOJHEHUEM IUIaHA JCWCTBUM, AaJCKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATCIIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/ICVCTBHUE, YUUTHIBASI MHECHUE OKPYKAIOIIHX.

K koniy o0ydyenust B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

VCTIOJIb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALIMYECKUE U
aMmopdHBIe TeJla, HACBIIICHHBIM M HEHACHIIIIEHHBIN Map, BIAKHOCTh BO3AyXa,
TeMIIepaTypa, BHYTPEHHSISL SHEPTHS, TEIUIOBOW ABUIaTENb, SJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsif, SJIEKTPUUECKOE TMOJIE, TPOBOJHUKU U TUDJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHHE M CXKaTue, Teruionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHBIC SIBJICHUS, UCIApEHUE,
KOHJICHCAIUsl, TUIaBJIEHUE, KpHUCcTaum3anus (OTBEplieBaHUE), KHUIICHUE,
Teruionepeaayda (TEeTIONpPOBOAHOCTb, KOHBEKITHS, U3JIyYEHUE),
ANEKTpU3alMs Tell, B3aUMOJICUCTBUE 3apsiOB, NEUCTBUS DJICKTPUUYECKOIO
TOKAa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJCHCTBUE MAarHuUTOB, JIEUCTBUE
MarHUTHOTO TIOJISI HA TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHITYKIIHS)
[0 OINHCAHUIO HUX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacio3HaBaTh IPOABJICHUC N3Y4YCHHBIX (1)PI3I/I‘-IGCKI/IX SIBJICHUM B

OKpYXalollleM MHpE, B TOM 4HcCle (PU3NYECKUE SIBICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE U KANWJUISIPHBIE SIBJICHUS B IPUPOJIE,



KpUCTaUIBl B mpupoxae, usnydeHne CoiHIEA, 3aMep3aHHe BOJOEMOB,
MopcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE
noJie 3emMitd, Ipeid moIrocoB, POjIb MATHUTHOTO MOJIA 7S )KU3HU Ha 3eMile,
MOJISIPHOE CHSIHUE, MPU 3TOM NEPEBOJUTHh NPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PU3NYECKUX
SIBJICHUU

ONKCHIBATh U3YYEHHBIE CBOMCTBA T€N M (DU3UUECKUE SBICHHMS, UCIOJIB3YS
¢u3nyeckue BETUUMHBI (TeMmIrepaTypa, BHyTPEHHSSI SHEPrus, KOJIMUYECTBO

TCIIOTHI, YACIIbHAA TEIJI0EMKOCTh BCIICCTBA, YAC/IbHAsA TCIIJIIOTA

IUTABJICHUS, YAEJIbHAs TEIJIOTa MapooOpa3oBaHMsA, YAENbHAs TEIUIOTa
CrOpaHHUs TOIUINBA, KO3 (PULIMEHT MOJIE3HOTO AEHCTBHS TETNIOBOW MAIIUHBI,
OTHOCUTEJIbHASL BIIAXXHOCTHh BO3AYXa, JIEKTPUYECKHMH 3apsiji, cuja TOKa,
ANEKTPUYECKOE HANpPSIKEHUE, CONPOTUBICHUE IPOBOJHMKA, YAEIbHOE
COIIPOTHBIICHUE BELIECTBA, pad0Ta U MOLIHOCTh IJIEKTPUUECKOTO TOKA), IPU
ONKMCAHUM MPaBUJIBHO TPAKTOBaTh (PUINYECKUA CMBICI HMCHOJIb3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EOUHMIBI (PU3NYECKUX BEIUYMH, HAXOJIUTH
(opMyJibl, CBSA3BIBAIOIIME AAHHYIO (U3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX
BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUA W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKONH TEOpUu
CTPOEHHUs BELIECTBA, NMPUHLMUII CYNEPHO3ULMHU IOJEN (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMma i ydacTka LelH, 3aKOH
Jxoynsi—JIeHna, 3aKOH COXpaHEHUs SHEPTHH, IIPU 3TOM JaBaTh CJIOBECHYIO
(opMyITHUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMaTUUECKOE BhIPAKEHNE;
OOBACHATH (PU3MYECKUE MPOILIECChl U CBOICTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATh
MPUYHUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
miaroB ¢ omnopoid Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUECKUX SIBICHHIA,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelath pacu€THbIC 3aJa4u B 2—3 JEHCTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIHI,
CBsI3bIBAIOIIME (PU3UUECKIE BETMUYHUHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a0a4u
3aMUChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JAaHHBIX JJISl pELICHUS
3aJa4M, BbIOUpATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIEC Ui €€ pelIeHHUs,
HIPOBOJIUTH PAcuéThl U CPAaBHUBAThH IOJIy4YEHHOE 3HA4YeHHE (HU3UYECKON
BEJIMYUHBI C U3BECTHBIMU JIaHHBIMH;

paciio3HaBaTb HpO6JI€MBI, KOTOPBIC MOXHO PpCIOUTh IIpU IMOMOIIU



(1)I/ISI/I'-IeCKI/IX MCTOJO0B, HCIIOJIB3YysA OIIMCAHUC HCCIICOIOBAHUSA, BBIICIIATH
IMPOBCPACMOC  MPCAIOJOKCHHUC, OLCHHBATH IIPABUJIBHOCTL IIOPSAJIKA
IMPOBCACHUS UCCICAOBAHM:A, ACIIATh BLIBObI,

MIPOBOJIUTH OTIBITHI 110 HAOTIOICHUIO (U3HMUCCKUX SBJICHUHN NN (PU3UICCKUX
CBOMCTB TeJ (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3AyXa OT
ero o0bEMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUSI U HarpeBaHUs
Opy U3ITYYEHUU OT IBeTa M3jyyaromled (Torjiomaroiiei) ToBEpXHOCTH,
CKOPOCTb HCIIapeHUsi BOABI OT TEMIIEpATyphbl >KUJIKOCTU W IUIOLIAAN €€
MOBEPXHOCTH, OJJIEKTpU3AIUsl TEJI U B3aUMOJCHCTBHUE DIIEKTPUUYECKHUX
3apsiIoB, B3AaMMO/ICCTBUE MOCTOSHHBIX MarHUTOB,

BU3yaJIU3allsl MArHUTHBIX TIOJIEM TMOCTOSIHHBIX MAarHUTOB, JIEHUCTBUS
MAarHUTHOTO TIOJII HA TMPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHUTA,
CBOMCTBA JICKTPOABUTATES TTOCTOSIHHOTO TOKA): dbopmMyIHpoBaTh
IpoBEpsieMbIe TPEATIONOKEHNS, COOMPaTh YCTAHOBKY M3 IMPEII0KEHHOTO
000py1I0BaHUs, OITUCHIBATH X0/ OIBITAa U (DOPMYITHPOBATH BHIBO/IHI;
BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMITEPATYPhI, OTHOCUTEIIBHON BIAXXHOCTH
BO3/lyXa, CHJIbI TOKA, HAINPSKEHHUS C HCIOJIb30BAHUEM aAHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3YyJbTAThI
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM TOTPEITHOCTH;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKON BETMYUHBI OT
IPYyrol C  HCIHOJB30BAHHUEM TMPSMBIX  H3MEPEHHH  (3aBUCUMOCTH
COINPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAX ITONEPEYHOIO
CEUCHMS U YJICIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
WJIYLIETO Yepe3 MPOBOIHUK, OT HAMPSIKEHUS HA TPOBOJIHUKE, UCCIICIOBAHUE
MOCJICIOBATEILHOIO W MapajuIeIbHOTO COCAMHEHUH IMPOBOJIHUKOB):
MJIAHUPOBATh  HCCIEAOBaHWE, COOMpPATh YCTAHOBKY W  BBITIOJHSTH
U3MEPEHUs, Cleays MpeIoKeHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl
MOJTY4E€HHOM 3aBUCUMOCTH B BHJI€ Ta0JIUIl U rpadUKOB, JIeJ1aTh BHIBOABI IO
pe3yJibTaTaM UCCIIECIOBAHNS;

POBOJUTh KOCBEHHBIC H3MEPECHHUS (PU3MYECKUX BeIUYUH (yAeibHas
TEIIOEMKOCTh ~ BEIIIECTBA, CONPOTHUBJIICHUE IIPOBOAHMKA, paboTa U
MOITHOCTh JJICKTPUUYSCKOr0 TOKA): IIAHUPOBAaTh HM3MEpPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys NPEIJIOKECHHOM WHCTPYKLUH, U
BBIYKCIISITH 3HAUCHUE BEJIMUNHEI,

coOJIroAaTh MpaBuia TEXHUKK 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM

000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIIBI  ACHCTBUS M3YyYEHHbIX NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONMOPON HA UX OMUCAHUSA (B TOM YHCJIE: CUCTEMA



OTOIUJICHUS IOMOB, TUTPOMETP, ITapoBasi TypOMHa, aMIIepMETp, BOJIbTMETD,
CUETUMK DJEKTPUUYCCKON DSHEPTHH, OJICKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeIbHBIC AIEKTPONPUOOPHI (mpumMepsl), ANEKTPUIECCKUE
MPEIOXPAHATEIH, JIEKTPOMATHAT, JJICKTPOABUTATENIb TOCTOSTHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX SIBICHUW M HEOOXOIUMBIE
du3nyueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUUYECKHE YCTPONCTBA U HM3MEPHUTCIIHHBIC
MPUOOPHI IO CXEMaM B CXEMaTHYHBIM pUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETp, [BUTATEIh BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOTI, PEOCTAT), COCTABIISATH CXEMBI DJICKTPUUECKUX

Hernen ¢ MocyienoBaTeIbHbIM U TapallIeIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasznuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB AJIEKTPUUIECKHUX IIETIEH;
NPUBOANTh  TPUMEpPbl  (HAXOauTh  WHPOpPMAIUIO O  TPHUMEPaXx)
MPAKTUYECKOTO MCIOJb30BaHUsl (PU3UUYECKUX 3HAHUM B TIOBCEIHEBHOU
KU3HU JJIA oOecriedeHus: 0€30MacHOCTH MpU 0OpalleHuu ¢ nmpubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3I0POBBS U COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpeie;

OCYHIIECTBJISITh MOUCK HHPOpMaIMK  (HUIUIECKOTO  COJCPKAHHUS B
NuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHUH W NYTEM CpPaBHEHUSA
JIOTIOJTHUTEJIbHBIX UCTOUYHUKOB BBIICISATH HH(POPMAIINIO, KOTOpAs SBISAECTCS
IPOTUBOPEYUBOUN UITK MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHIMIOJHEHUH YYE€OHBIX 3aJlaHUi HAYyYHO-TIOMYJISPHYIO
JIUTEpaTypy PU3NYECKOTO COAEepkaHUsl, CIIPAaBOUYHbIE MaTepUalbl, PECypChI
cetu HMurepHer, Biamerp nNpuUEMAaMM  KOHCIEKTHUPOBAHUS  TEKCTa,
npeodpazoBaHusi UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NMHUCHMEHHBIE U KpPaTKUE YCTHBIE COOOIICHHUS,
0000mas uHPOPMAIIMIO U3 HECKOJIbKHX MCTOYHHKOB (PHU3MUESCKOTO
COJIepKaHusl, B TOM UKCie MyOIMYHO NPEACTABISATh PE3YIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENILCKON AESATENBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYCHHBIM TOHATUMHBIA anmapar Kypca (U3UMKH, CONPOBOXAAThH
BBICTYIUJICHHE NTPE3CHTALUEH;

MpPU  BBITIOJIHCHUH YYEOHBIX TMPOEKTOB M WCCIEIOBAHUM (HU3UUECKUX
MPOIIECCOB PACIPEACNATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMU 3aJa4aMHM, CICAUTH 3a BBIIIOJHEHUEM IUJIaHA JCHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILIEHMBaTh COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTh IPYIIIbI, BBICTpPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.



K xoH1y 00y4yeHust B 9 ki1acce npeaMeTHbIC pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

HCIIOJBb30BaTh IIOHATHA: CHCTCMa OTC‘IéTa, MaTcpuaJibHasa TOYKa,

TPAEKTOPHs, OTHOCHUTEIBPHOCTh MEXaHWYECKOTO IBIKEHUA, Aedopmarius
(ympyrasi, miacTU4ecKkas), TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, IIEHTP THKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHWYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JJaTbHO30PKOCTh, CIIEKTPbI
WCITYyCKaHUs W TOTJIONIEHUs, anb(da-, 6eTa- U1 raMMa-u3aydeHus, U30TOIIbI,
SJIEpHAsl DHEPTETHUKA;

paznuyaTh SBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE
IBUKEHHE, PABHOYCKOPEHHOE TMPSAMOJIMHEHHOE JBHKEHHE, CBOOOJHOE
NaJicHUE TeJl, PABHOMEPHOE JIBHJKEHHE IO OKPYXXHOCTH, B3aMMOJICHCTBHE
TeJl, pEaKTUBHOE JIBM)KEHUE, KoJeOaTeabHOEe ABUXKEHUE (3aTyXalollue U
BBIHYKJICHHBIE KOJIOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHHE
3ByKa, MPAMOJMHEHHOE PacupOoCTpaHEHUE, OTPAKEHHE U IPEIOMIICHHUE
CBETa, NOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe OeIoro cBeTa B
CHEKTp M CIOXEHUE CHEKTPaJbHBIX LBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEMYATOIO CIIEKTPa
M3JIy4YEHHMsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SIBJICHUH B
OKpyXXarolieM Mupe (B ToM uucie (U3NYECKUE SIBJICHHUS B MPUPOJE:
MPWIKNBBI U OTJIUBBI, ABMAKEHUE MIaHeT CONHEYHON CHCTEMbI, PEaKTUBHOE
JIBIKCHUE JKUBBIX OPTraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHNE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 3XO, LBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJAE, OMOJOTHYECKOE IEHCTBUE BUIMMOTIO,
yIbTPa(UOIETOBOTO U PEHTTCHOBCKOIO M3JIy4CHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PATUOAKTUBHOE H3IIyUECHHE
OPUPOAHBIX MHUHEPAJIOB, JCHCTBUE PAAMOAKTUBHBIX U3IyYCHUH Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM IEPEBOJAUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBAa (MPU3HAKH) (PU3NYECKUX
SIBJICHUI;

OMKCHIBATH U3YUYEHHBIE CBOMCTBA T€l U (PU3MYECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BENWYMHBI (CPEAHSsI W MTHOBEHHass CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JBHKEHUHU, YCKOPEHHE, IMEpEMENIEHUE, IyTh, YIJIOBas
CKOpPOCTb, CWJIA TpPEHHMs, CUJa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJieHHsl, BEC Tejla, HUMIIYJIbC Tejla, HWMIIYJIbC CHJIBI,



MexaHudeckas paboTa W MOIIHOCTb, MOTEHIMAIbHAs JHEPrus TeJa,
NOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHLMAIbHAS DHEPTHS CKATOU
NPYKUHbI, KHHETUYECKAS] SHEPTUS, TIOJIHASI MEXAHUYECKAsI SHEPTUsl, IEPHO]T
M 4acToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBE€Ta, II0Ka3aTelb MPEIOMJIEHUS CpEeIbl), NpPU OIHCAHUH
NpaBUWJIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJb3YEMBIX BEIIUYUH,
0003HAaUeHUsA MU €IUHULBI (U3MYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYIO BEJIMYMUHY C JIPYTUMHU BEITUYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepHU30BaTh CBOMCTBA Tel, (U3WYECKHE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsI SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHLIMI CYTIEPIIO3UIIMHA CUIL, IPUHIUIT OTHOCUTENIBHOCTH ["anmiest, 3aKkoHbI
HproToHa, 3aKOH COXpaHEHMS MMIIYJIbCa, 3aKOHBl OTPAaXEHUS U
IIPEJOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apSAA0BOTO U MAacCOBOT'O YHCEI
OpU AJEPHBIX peakUusX, NP 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIMChIBAaTh €I0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallld NPaKTHKO-OPHUEHTUPOBAHHOTO XAPAKTEPa: BBISABIATH
MPUYUHHO--CJIEICTBEHHBIE ~ CBSI3U, CTPOUTH OOBSICHEHUE U3 2-3

JIOTUYECKHUX IIaroB ¢ OMOpOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarth pacu€THbIC 3a7a9u (ONMPArOIINecs Ha CUCTEMY U3 2-3

YpaBHEHUI), UCIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHUS 3aJadd 3alMCBIBATH KPATKOE
yCIIOBUE, BBIABIATH HEJOCTAIOLIUE WM M30BITOUYHBIE JAHHbBIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PEIICHHS], TPOBOAUTH PACUETHI U
OLICHUBATh  PEATMCTUYHOCTh MOJYYEHHOTO 3HayeHus (U3UUECKOU
BEJINYUHBL;

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXHO PpEIIUTh NPH MOMOIIU
(U3HUECKMX METOJIOB, HUCIOJIb3ysl OMHCAHUE HCCIIEIOBAHMS, BBIIEIATH
OpoBepsAeMOe MPEANON0KEHHE, OLEHUBATh MPaBUIBHOCTh MOPSIKA
IIPOBEICHMSI  MCCIIEAOBAHUsS, JEJIaTb  BBIBOABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUIN U OMBITOB;

MIPOBOJIMTH OMBITHI IO HAOIIOICHUIO (PU3NUECKUX SBICHUN WU HU3UIECKUX
CBOMCTB Tell (M3ydeHHUE BTOpPOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHUSs
SHEPTUU, 3aBUCUMOCThH TEpPHOJIa KOJICOAHWUN MPYKUHHOTO MASTHHKA OT
MaccChl rpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJslbIX KOJeOaHUi, IpsIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, PA3NIOKEHHE



Oenoro cBera B CIEKTp, M3yYCHHE CBOWCTB HM300paKEHHS B IJIOCKOM
3epKalie W CBOMCTB H300pakeHUs MpeaMeTa B coOuparomeil JHH3e,
HAONIIOJICHUE  CIUIOIIHBIX M JIMHEMYaThIX  CIEKTPOB  HM3JIYUYCHHS):
CaMOCTOSITENIbHO ~ coOMpaTh yCTaHOBKY U3 HU30BITOYHOTO Habopa
000pYI0BaHUS, OMUCHIBATH XOJ OMBITA M €T0 Pe3yIbTaThl, (POPMYINPOBATH
BBIBOJIbBI;

MPOBOAMUTH MPH HEOOXOIUMOCTH CEPHIO MPSAMBIX U3MEPEHHM, Oompeaenss
CpeqHee 3HAueHUE U3MepsAeMOil BenU4MHBI ((OKYCHOE pacCTOSIHHE
coOuparomeld JMH3bI), OOOCHOBBIBAaTH BBIOOP cIocoOa HW3MEpPEHUs
(M3MepUTENBHHOTO TTPUOOpPA);

IMPOBOAUTE HCCIICAOBAHHUC 3aBUCUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C

HCIIOJIB30BAHHUCM IIPSAMBIX H3M€p€HPII>'I (BaBI/ICI/IMOCTB IIyTH OT BpCMCHH

IIpU PaBHOYCKOPEHHOM JBMKEHUU O€3 HadaJlbHOM CKOpPOCTH, NEpHoaa
KoJe0aHu MaTEMaTHUECKOTO MasTHUKA OT JVTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpaXKeHHUS CBETA OT yIJIa MaJICHUS U YTJIa IPEJIOMIICHUS OT yTJia TaIeHus):
IUTAaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTEIBHO COOUPATh
YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl IOJYYEHHOH  3aBUCUMOCTHU
bu3uYeCKUX BEJIWYMH B BUJI€ TaOJIUIl M TpadUKOB, AeNaTh BBIBOJABI IO
pe3ynbTaTam HCCIIEIOBAHUS;
IPOBOJUTh KOCBEHHbIE H3MEpEHHUs (U3MUECKUX BEJIMYMH (CpenHss
CKOPOCTb M YCKOPEHHUE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOMHOTO TAACHUS, KECTKOCTh TMPYXKUHBL, KOID(PHUIMEHT TpeHus
CKOJIbKEHUS, MeXaHu4yeckas padoTa W MOIIHOCTh, YacTOTa WM TEPHUOJ
KoJIe0aHUI MaTEMaTUYECKOT0 U MPYKUHHOTO MasTHUKOB, ONTHYECKAask CHJIa
coOuparomel JIMH3bI, PaJAMOaKTUBHBIN (DOH): MIaHUPOBATH HU3MEpPEHUS,
coOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBITIOJHATH W3MEPEHUS,
clenysl TPeIIOKEHHOW WHCTPYKIIMH, BBIYHCIATH 3HAYCHHWE BEITUYHHBI U
aHAJIM3UPOBATH OJYyUYEHHbBIE PE3YJIbTAThI C YUYETOM 3a/1aHHOM OTPELTHOCTH
W3MEpPECHUN;
coOJII0/1aTh MpaBHiia TEXHUKU 0€30MaCHOCTH MpHU padbote ¢ 1abopaTopHbIM
000py10BaHUEM;
pa3inyaTh OCHOBHBIC TIPWU3HAKM M3YYCHHBIX (DU3MUECKHX MOJETCH:
MaTephalibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO0, TOUYEUHBIM HCTOYHUK
CBETa, Jy4, TOHKas JINH3a, IUIaHEeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb
aTOMHOTO $/1pa;
XapaKTepU30BaTh NPUHLUIBI  JEUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA UX oOmucaHus (B TOM 4YHCIE:
CIOHUIOMETP, NAaTYUKU TOJOXKEHHS, PACCTOSHUS M YCKOPEHHUs, paKera,



9XO0JOT, OYKH, Hepuckorn, ¢oToamnmnapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysd 3HAHUSA O
CBOMCTBaX (M3MUYECKUX SIBICHUA U  HeEoOXoAumble (uU3MUecKue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YyYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB IPU
pEelIeHNH y4yeOHO-IPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl JUIA
MOCTPOEHUSI U300paKEHU B IIJIOCKOM 3€pKajle U coOUparouiei JMH3e;
OPUBOIUTH  HpuUMephl  (HaXoAWTh HUHDOpMaAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (DU3MUECKUX 3HAHUM B TOBCETHEBHOU
KU3HU JJIA oOecriedeHus: 0€30MacHOCTH MpU 0OpalleHuu ¢ npubopaMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COONIOIEHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpefe;

OCYIIECTBIATh MOUCK HHPOpMaUu (U3MYECKOTO COACpKAHHUS B
HuTepHere, caMOCTOATENbHO (GOPMYIUpPYs MOUMCKOBBIM 3aIpOoC, HAXOAUTh
IYTU ONPEIENICHUs TOCTOBEPHOCTHU IMOJIyYEHHON MH(pOpMAIMM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U TIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

WCIOJIb30BaTh MIPH BHITIOJHEHUH YYEOHBIX 33JaHUIl HAYYHO--TIOMYJIPHYIO
JIUTEpaTypy PU3NYECKOTO COAEepkaHUs, CIIPABOUYHbIE MaTepUabl, PECypChI
cetu UHrepHer, BnaaeTb MNpUEMaMH KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W YCTHBIE COOOIICHHS] Ha OCHOBE
WH(POPMAIMM M3 HECKOJbKUX HCTOYHUKOB (U3UYECKOTO COACPIKAHMS,
NyOIMYHO MPENCTaBIATh PE3yJIbTaThl IPOEKTHON MM UCCIIE0BATENbCKON
JESITeIbHOCTH, IPU TOM I'PAMOTHO HCIIO0JIb30BaTh N3YUECHHbIN MOHSITUHHBIN
anmapar HM3y4yaeMoro pasfena (PU3MKH M CONMPOBOXKIATh BBICTYIICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnnyecTBo yacos JJIeKTPOHHbIE
(undposbie)
No HaumeHoBaHue pa3ae/ioB 1 TeM
Kontpoabupie | IpakTudeckue | 00pa3oBaTejbHbIe
n/n MPOrpamMmbl Bcero
padoThI padoThI pecypceel

Pa3pnen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUPa

1.1 ®dwusmka - HayKa O IpUPOe 2 Bubmiorexa ITOK
https://m.edsoo.ru/7f416194
1.2 DU3NYECKUE BETUYNHBI 2 1 bubnnorexa IIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 bubnnorexa IIOK
https://m.edsoo.ru/7f416194
Hrtoro mo pazaeny 6

Pa3nes 2. [leppoHavyabHbIe CBEACHUSI O CTPOCHHH BeleCTBA

2.1 CrpoeHue BelecTna 1 Bubmorexa [OK
https://m.edso00.ru/7f416194
29 JIBrKEeHME U B3aMMOJCHCTBHE YaCTHIL ) 1 Bu6mrorexa LIOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 Bubmoreka [IOK
https://m.edso00.ru/7f416194
Uroro no pazueny ) 1

Paznea 3. /IBu:xeHue u B3auMojieiicTBUE TeJl

bu6mmoreka [IOK

3.1 Mexannueckoe OBUKEHHUE 3
https://m.edsoo.ru/7f416194

3.2 WNueprus, macca, TNIOTHOCTh 4 2 bu6mmoreka [IOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo0.ru/7f416194

bu6mmoreka [IOK

3.3 Cwita. Bunpl cun 14 1
https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 Bu6morexa [IOK
TCJIaMH, JKUAKOCTAMH U I'a3aMH https://m.eds00.ru/7f416194
4.2 JlaBrieHHE KHUIKOCTH 5 Bubmoreka [IOK
https://m.edso00.ru/7f416194
4.3 ATMOC]EepHOE TaBICHHE 6 bubmorexa [IOK
https://m.edso00.ru/7f416194
4 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 Bu6morexa LIOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaGora u MomHOCTB. JHeprust
5.1 PaboTa u MOIIHOCTH 3 1 bubmmoreka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 1 Bubsmoreka [OK
https://m.eds00.ru/7f416194
5.3 MexaHnueckast SJHeprust 4 Bubmmorexa [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 10
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8 KJIACC

KounuecTBO 4acoB JJIeKTPOHHbIE
udposbie
HaumeHnoBaHue pa3aesioB U TeM (pp )
Ne ni/m Kourpoabusie | IpakTudeckme | 00pasoBaTesbHbIE
NMpoOrpamMmbl Bcero
padoThI padoThI pecypchl
Pa3nen 1. TenJioBble sIBJICHUA
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 Bubmuorexa LIOK
https://m.edsoo.ru/7f4181ce
1.2 TemuoBbie IpoLIECCHI 21 1 3 Bubinorexa LIOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pasnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
b1 DneKTpuUecKue 3apsapl. 3apsHKeHHBIE Tela | 5 Bu6nuorexa [OK
' MX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIH ANEKTPUIECKUIA TOK 20 1 4 Bub6mmorexa IIOK
https://m.edsoo.ru/7f4181ce
2.3 Mar»auTHEbIE SIBICHUS 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 CBeTOBLIE IBICHUS 4 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 8
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9 KJIACC

KoJyau4ecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
HanmeHnoBaHue pa3aeioB U TeM
Ne ni/m Kourpoabusie | IpakTudeckme | 00pasoBaTesbHbIE
NPOrpamMMbl Bcero
padoThI padoThI pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHH4eCKOE ABMKEHUE U CIIOCOOBI €r0 10 Bu6amnoreka LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumMoneiictBue Tei 20 1 2 Bubimoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znea 2. Mexann4yecKkue K0J1€0aHUA U BOJTHEI
2.1 Mexanuueckue KojieOaHus 7 1 bubanorexa IIOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paspnen 3. Dj1eKTPOMArHMTHOE MOJIE€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 1 1 Bu6miorexa IJOK
SJICKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIC IBJIECHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bubmuoteka [IOK
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4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHue 6€0ro CBETa B CIIEKTP 3 1 bubmmoreka IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanToBbIe sIBJICHUA
5.1 Hcnyckanve v OTJIONICHUE CBETa aTOMOM 4 1 bubanorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHre aTOMHOTO sijipa 6 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peaknun 7 3 bu6nuorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHME U 006001IIEHUE COACPKAHUS 9 Bu6miorexa LIOK
Kypca Qusnku 3a 7-9 kace https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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