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MHNOACHUTEJIbBHAS 3AIIUCKA

JlanHas mporpamma aiantupoBana Jyist o0yuenus aereit ¢ OB3, uto mo3BosieT
pemarh 3aaud CBOEBPEMEHHOW aKTUBHOW MOMOINM JETSM C TPYAHOCTSAMH B
OOyYEeHHMH U aJjanTalliy K IKOJE B CUCTEME OCHOBHOT'O 00IIIEro 00pa3oBaHuUs.

3anepKKa MCUXUYECKOTO Pa3BUTHSI, €CIIM JaKe OHA HE KOMIIEHCHUPYETCS K
MOJIPOCTKOBOMY BO3pacTy MOJHOCTBIO, MPOSBISETCS B O0jee MEJICHHOM TEMIIe
YCBOGHHSA Yy4eOHOro marepuana peOEHKOM, ClIadOCTH NaMsITH, BHUMAaHHS, B
CHU)KEHHOM CIOCOOHOCTH K BOJIEBBIM YCWJIMSM, B HEYMEHHH CaMOCTOATEIHHO
OpraHu30BaTh JAESITEIBHOCTD, OCYIIECTBIATH CAMOKOHTPOJIb. Bece 3T0 cka3biBaeTcs
Ha y4eOHOU JIeATEeTbHOCTH.

Cuctema pabotsl ¢ netbmu ¢ 3I1P HanpaBieHa Ha KOMIIEHCAIUIO HEIOCTATKOB
pa3BUTHS, BOCIIOJIHEHHE MPOOETIOB MPEAIIECTBYIOIIEr0 OOy4YeHUs, MPEOI0ICHHE
HEraTUBHBIX OCOOCHHOCTEN SMOLMOHAIBHO JIMYHOCTHON CEpPbI, HOPMATU3ALUIO U
COBEpIICHCTBOBAHUE YYE€OHOM NEATEIbHOCTH OOYyYaroIIMXCs, MOBBILICHHE MX
paboTOCIIOCOOHOCTH, aKTUBU3AIMIO MTO3HABATENIBHON AESITENbHOCTH MOCPEICTBOM
KOPPEKIIMOHHBIX MPUEMOB M METOJIOB O0yUECHHUSI.

[Ipu aganTanmuu nporpamm it oOydarommxca ¢ 3IIP ocoboe BHMMaHue
oOpaliaeTcss Ha OBJIAJEHUE OOyYarOIIMMHCA MPAKTUYECKUMH YMEHHUSIMH U
HaBbIKaMH, YMEHbLICHHE 00beMa TEOPETUYECKUX CBEICHUH, BbIIETICHUE OTECIIbHBIX
TeM (pa3zienoB) s 0030PHOTO, 03HAKOMUTEIBHOIO U3YUYEHHMs], IPU 3TOM OOIIMA
LIEH30BOM 00bEM COZICpKAHUS 00YUEHUSI COXPAHSAETCS.

[Tpu OLICHUBAHUU 00yYarIINXCs c 3I1P PYKOBOJICTBYEMCSI
o0111e00pa3oBaTesibHONM MporpamMmMoi U HanuureM y pedenka ¢ 3I1P cnocobHoCTH
paboTaTh MO AIrOPUTMAM.

[TocTOSIHHO ~ yCHOXKHAIOMIMICS ydeOHbI Marepuan B 6 Kiacce, €ro
HACBIIIEHHOCTh TEOPETUYECKUMHU pa3fenaMH, OOJIbIION 00BEM MPEACTaBISIOT
3HAUUTEIbHBIE TPYAHOCTH i1 oOywaromuxcsi ¢ OB3, KoTopble, Kak H3BECTHO,
OTJMYAIOTCA CHIKEHHOM T03HABATENbHOW AaKTHUBHOCTHIO, HEIOCTATOYHOCTHIO
BHUMAaHUs, [aMATH, [POCTPAHCTBEHHON  OpPUEHTHUPOBKM U  JPYTUMHU
OCOOCHHOCTSIMHM, OTPHULATEIFHO BIUSIOUIMMH HA YCHEIIHOCTh HUX OOy4YeHHUS U
BOCTIUTaHHUSI.

CoBepiieHCTBOBaHUE yueOHO-BOCIIUTATENIBLHOTO Tpoliecca B 9-9 kiaccax A
oOyuaromuxcs ¢ OB3 cBsizaHO ¢ HEOOXOAMMOCTBIO aJIaNTAllMK YYEOHBIX MPOrpaMMm
pU COXPAHCHHH OONIETO IICH30BOTO OO0OBEMaA cojaep)aHusi OOy4eHHsS. ITUM
OOBSICHSIETCS AKTYaIbHOCTh KOPPEKTUPOBKHU paboyeil mporpamMmal.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00IIero o0Opa30oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHON 00Opa30BaTeIbHOM MPOTrpaMMbl, MPEICTABICHHBIX B



dI'OC 00O, a Takxe ¢ yueToM (eaepanbHOi padboyeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanne mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYalOUIMXCS W OpPTaHM3ali0 U3YyYeHUs
bu3MKKM Ha JAEATENbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UThIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanusainuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no gusrke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaa
1o rojam oOyueHus (1Mo Kjaccam), IpeiaraeT NpUMEPHYIO OCIEA0BATEILHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJCPKAHMS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKAa3aHHs METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zuka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX y4E€OHBIX
IIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SABJICHUH,
U3y4yaeMbIX XUMHUEH, OUOJI0oTHEN, acTpoHOMUEH U Pusndeckol reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBiIseT Hanbosee siCHbIe
oOpasipl MPUMEHEHHsI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIO0Cc00a MOTydEeHHUS
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOrOo OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHUS;

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

enn wu3yueHuss (PU3MKA HAa YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mpenmera «®Dusmka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®enepanuu, peaTu3yrONIUX
OCHOBHBIE  00I11€00pa3oBaTebHbIe MPOrPAMMBI, YTBEPXKICHHON pelIeHuEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deneparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne T1IK-4BH).

Hean nudyyenus GU3MKH:



npUOOpETeHNE WHTEpeca M CTPEMIICHHS OOyYaronuxcsi K HaydHOMY
U3YUYCHUIO TPUPOJBI, PAa3BUTHEC WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJC MO3HAHUS U (OPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHEpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa N3yuYeHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTABICHUN O POJU (U3UKUA JUISl Pa3BUTHS JPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JICSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, IMOJTOTOBKA K
JTanbHEHIIIeMy 00YUIEHHUIO B 9TOM HalPABJICHHH.

JlocTikeHrne 3THUX IeJed TMporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HaHWUM O  JUCKPETHOM CTPOCHHUU BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS TPOCTEUIIUX PACUYECTHBIX 3alad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOJTHATE OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cdhepaMu ITpodheCCHOHAIBHON ASATEeIbHOCTH, CBI3aHHBIMH
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETrO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HEJIET0), B 8
kiacce — 68 gacos (2 yaca B Hezenmo), B 9 kimacce — 102 yaca (3 yaca B Heaelio).

[Ipeanaraemplii B mporpamMme 1o (U3MKe MepeyeHb J1abopaTOpHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTElb JIeJaeT BRIOOp MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYCTOM HWHAMBHIYAJIbHBIX OCOOEHHOCTEM
00y4aromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHull, MpeAsiaraéMbIX B paMKax
OCHOBHOT'O FOCYApCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3uka u e€ pojib B NO3HAHUM OKPY KAIOLIEr0 MUpa.

®usuka — Hayka o npupoze. fAsmeHus npuponbl. dOusnyeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npuoopsl. [lorpentHocTs n3mepenuil. MexxayHapoaHasi cUCTeMa €IHMHMII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EctecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HaOJIIOJCHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBH)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. @uznyeckue NpubOpsl U MPOIEeaypa NPSAMBIX U3MEPEHUI aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. OmpexeneHue 1EHBI ASIEHUS LIKAIbl U3MEPUTEIBLHOTO Nprubopa.
2. HM3mepenue temreparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMIIEPATYpHI.

3. IlpoBeneHue uccienoBaHusl MO NMPOBEPKE THIOTE3bI: JAJbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, 4eM OOJblLIEe BbICOTA
IycKa.

Pa3nen 2. [lepBoHayaibHble CBeIeHUS 0 CTPOEHHHU BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepsl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHre dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsS3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUMA BOJIBI.

Jemoncmpayuu.

1. HaGnrogenume OpOyHOBCKOTO ABUKCHHS.

2. Habmonenue nuddysum.

3. HaOmopmenue  siBieHM,  OOBSACHSIONMIMXCS ~ MPUTHKECHHUEM WM

OTTAJIKMBAHUEM YACTHULL BEIIECTBA.



Jlabopamopnsie pabomot u onvimul.

Omcymceyrom

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJlL.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.

SIBnenue uHepuMH. 3aKOH WHEpUUU. B3anmMoneicTBhHe Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUILIC
00BEéMa BEIIECTBA.

Cuia Kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha IpYTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

emoncmpayuu.

1. HabmroneHue MexaHU4eCKOro JIBHXKCHUS Tela.

2. M3MepeHne cKopoCTH NPSIMOJTMHENHOTO JBUKEHUS.

3. HaOGmionenue siBjeHUs: HHEPIUU.

4. HabGnroneHue u3MeHeHUsl CKOPOCTH ITPU B3aUMOICUCTBUHU TeE.

5. CpaBHEHHME MacCC MO B3aUMOJICHCTBUIO TEIL.

6. CJ0KEHHUE CUII, HAIPABJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomol u onvimel.

1. OmnpenenieHne MIOTHOCTU TBEPAOTO TENA.

2. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (aedopmariun)

MPY>KUHBI OT MIPUII0KEHHOMW CHUITBI.
3. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienue TBEpPABIX TeJl, ;KUAKOCTEH 1 ra3os.

Hanenune. CriocoObl yMEHBIIICHUS ¥ YBEIUYCHHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT o0BbeMa, Temrmeparypsl. llepemaua maBieHus
TBEPJBIMU TEJaMH, XKUIKOCTSIMU U TazaMu. 3akoH Ilackans. IlHeBmaTmueckue
MaluHbl. 3aBUCUMOCTH JABJIECHUS >KHIKOCTH OT TIIyOWHBI. [HMIpocrarmueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mupaBmudecKkue MeXaHUu3MBbl.

AtMocdepa 3emnm u atmocdepHoe naBieHue. [IpuumHBI CyIIEeCTBOBAHUS
Bo3aAylHON o0onouku 3emyn. OnbiT Toppuuenmu. M3mepenue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.



JleiicTBUE KUAKOCTH U ra3a Ha MOTPY>KCHHOE B HUX TeJIO. BhITaJIKMBaromast
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxormaBaHue.
Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
ITepenava naBaeHUS )KUIKOCTHIO U Ta30M.
Coob6miaromyecst CoCy/ibl.
I'mapaBnrueckunii mpecc.
[IposiBnenue nericTBust aTMOC(HEPHOTO JABICHUS.
3aBUCUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTH
TeJIa U TUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.
8. YcIoBuHeE IJIaBaHU TEJ: TJIaBaHUE WIH MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TEJa U KUJIKOCTH.
Jlabopamopuvie pabomol u onvimel.
1. OmpeneneHue  BBITAIKMBAIONIEH  CWIIbI, JICUCTBYIOIIEM Ha  TeJoO,
NOTPYKEHHOE B KUIKOCTb.
2. BbISICHEHME yCIIOBUH TIJIABAHUS TEJA B KUIKOCTH

o vk W R
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Pa3znen 5. PaboTa 1 MOIHOCTH. JDHEPrHUsl.

Mexannueckas padota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKoCTh. [IpaBuiio
paBHOBecus pbiuara. [IpuMeHeHue TmpaBujia paBHOBECHS pblyara K OJIOKY.
«3omnotoe npaBuiio» Mexanuku. KIIJ[ mpocTeix Mexann3moB. [IpocTeie MEXaHN3MBI
B OBITY U TEXHHUKE.

Mexanuueckass dHeprusa. KuHeTHueckas M IMOTEHUUAJIbHAs DHEPIUS.
[IpeBpailieHre OHOTO BHIa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomoul u onvimel.

1. Pacuer momHocTH, pa3BUBaeMOU ITPU NOABEME T10 JIECTHULE

2. HccnenoBaHue yCcioBHM paBHOBECUS phlUara.

3. Hsmepenue KII/] HaKIIOHHOM MJIOCKOCTH.

4. W3yuyeHune 3aK0HA COXpPaHEHUs] MEXaHUYECKON SHEPTUH.

8 KJIACC
Pa3nen 6. TensioBble ABIEHUS.
OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOpUU CTPOEHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE II0JIOKECHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.



Mopnenn TBEpHOTO, XUAKOTO W Tra3000pa3HOTO COCTOSHHUI BEIIECTBa.
Kpucrannnueckue u amopgnsie tena. OObsCHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIO)KCHUM MOJEKYJSIPHO--KUHETUYECKOH TEOPUHU.
CMaurBaHMe U KalWUIIPHBIC SIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsA3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JABUKEHUS
yacTull. BHyTpeHHsss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH SHEPTHUU:
TeIUIonepeaya U CoBepiieHne padboTel. Busl Temnonepeaayu: TeIIONpOBOAHOCTD,
KOHBEKLMS, U3Ty4YEHHUE.

KonunuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. TemIooOMeH M
TEIUIOBOE paBHOBECHE. YpaBHEHuE TemjoBoro OanaHca. IlmaBnenue u
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeJabHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenue. VYiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(epHOro
JTABJICHHUS.

BrnaxHocTh Bo3ayXa.

OHeprus TOIIMBA. Y IebHas TEIUIOTa CTOPaHusl.

[Tpuniuner padotel TemnoBbix aurareneid KIIJ[ rtemmoBoro asurarens.
TennoBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPaHEHHUsI U IPEBPALLEHUS SHEPTUU B TETUIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBUKEHUSI.

Habmronenue nuddysuu.

HaGnronenue siBineHuii cMauMBaHus U KAMWUISIPHBIX SIBJICHUMA.
HabutoieHue TeniaoBoro paciiMpeHus Tei.

M3MmeHeHue NaBieHUs ra3a Nnpu M3MEHEHHWU O00bEMa M HarpeBaHUU WITU

LA

OXJIAXKICHUH.

6. llpaBuna uzamepeHus TemnepaTypsl.

7. Bunpl Temonepenaymn.

8. OxJaxkJIeHHE MPU COBEPIIICHUU PAOOTHI.

9. HarpeBaHue mpu COBEpIIICHUH paOOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEMN Pa3IMYHBIX BELIECTB.

11. HaGmronenue KumeHus..

12. HabnroneHue nocTosTHCTBA TEMITEPATYPhI TIPH TUTABJICHHUH.

13. Mogenu TeIUIOBBIX JIBUTaTEICH.

Jlabopamopuvie padbomul u onvimel.

1. HccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU H
ropsiueu BOJIbI.

2. OnpeneneHve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOJOW  MpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.



3. OmnpeneneHue yieabHON TEMTOEMKOCTH BEILIECTBA.

4. HccnenoBanue npouecca UCIapeHusl.

5. OmpeneneHrie OTHOCUTEIbHOM BJIAXKHOCTH BO3TyXa.

Pa3nes 7. JiekTpruyecKkne ¥ MArHUTHBIE SIBJICHHS.

Onextpuszanms Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonencrBue
3apsOKEHHbIX  Ted. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEHCTBUSA
3apSKEHHBIX T€J OT BEJTMYUHBI 3apsAI0B U PACCTOSHUS MEXKY T€IIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3iekTpudeckoro mnosst. [lpunimn
CYIIEPIO3UILIMU AIEKTPUUECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu 3meKTpuyecKux 3apsaoB. DIEMEHTApHBIA JJEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
HcTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOro ToKa (TEIJIoBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKHUM TOK B )KHUJIKOCTSAX U ra3ax.

Onektpuueckass nenb. Cuna  TOka.  DIEKTPUYECKOE  HANPSLKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONMPOTUBJIIECHUE BEHlecTBA. 3akoH OMa
JU1s ydacTka nenu. llocnenoBarenbHoe U mapauiesIbHOE COEAUHEHUE POBOAHUKOB.

PaGora M MoOIIHOCTH 3yeKTpUYecKoro Toka. 3akoH JDxoyns—Jlenua.
DJexTpUuyYecKre ey U MOTpeOuTeNn 3eKTpruueckoi sHepruu B ObiTy. Kopotkoe
3aMbIKaHHUE.

[TocTostHHBIE MarHUTHI. B3auMoaelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe mnoje 3eMJIM M €ro 3HadyeHue Uil >KM3HUM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 10JI€ AIEKTPUYECKOro ToKa. [I[puMeHeHne 31eKTpOMarauToB
B TEXHHUKE. JIeiICTBME MArHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATENb
NOCTOSIHHOTO  TOKa. Vcrmosib30BaHME  3JEKTPOABUTaTeNed B TEXHHYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABnenne smekTpoMaranuTHOW uHAYKUMU. [IpaBuo Jlenna.

DIIeKTporeHeparop. Cnioco0b1 MOJTYYEHUS AJIEKTPUYECKOM SHEPIHUH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
JHemoncmpayuu.

DJIeKTpU3aIus TEL.

JIBa poJia AIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOUCTBO M AEHUCTBUE IEKTPOCKOMA.

DJIeKTpOCTaTUUECKAast UHTYKIIUS.

3aKOH COXpaHEHHUS DIEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY U TUAACKTPUKHU.
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MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M CTOYHHKM NOCTOSIHHOI'O TOKA.

JIencTBUS AIIEKTPUYECKOTO TOKA.

DIEKTPUYECKUM TOK B KUJIKOCTH.

["a30BbIi1 pazps.

N3mepenune Cuitbl TOKa aMIepMETPOM.

N3mepenne 3neKTpui4eCcKOro HalpsKEHUs BOJIBTMETPOM.

PeocTat u Mara3uH CONpOTUBIICHUIA.

BzauMoelicTBre MOCTOSIHHBIX MAarHUTOB.

MoennpoBaHre€ HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJOCOB MAarHUTA.
MoennpoBaHre€ MArHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OmnesIT Opcrena.

MarauTHOE o€ TOKa. DJIEKTPOMAarHur.

JlercTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEIb TOCTOSSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON UHIYKIIUH.

OmnebiTer @apanes.

3aBHCUMOCTh HAIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHMUSI.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopuwvie pabomol u onvimel.

1.

o v bk~ w

10.
11.

OneITbl TO HAOMIONEHUIO DICKTPU3AIMU  TEN WHAYKIUEH U Tpu
COMPUKOCHOBEHHH.

UccnenoBanue nAEMCTBHUS AIEKTPUYECKOTO TIOJ HA TPOBOJAHUKH U
JUAJIEKTPUKU.

COopka u mpoBepka pabOoThI IEKTPUIECKOH IIETH MTOCTOSITHHOTO TOKA.
N3MepeHne u peryaupoBaHue CHIIbI TOKA.

N3mepeHue u peryaupoBaHre HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO Yepe3 Pe3ucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh ANEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIONAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HAINPSHKEHUM MpU TOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia mJis CUJIbl TOKa MPU MNapaJLICIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue padOTHI JIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  DJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pesucrope.



12. MccnenoBaHye 3aBUCUMOCTH CHJIBI TOKA, WIAYIIETO YEPE3 JAMIIOYKY, OT
HaNpsDKEHUS Ha HEW.

13. Onpenenenue KIIJ| HarpeBaTes.

14. UccnenoBaHre MarHUTHOTO B3aUMO/ICICTBUS OCTOSTHHBIX MAarHUTOB.

15. I3yyeHre MarHUTHOTO TOJsL  MOCTOSHHBIX ~ MAarHUTOB IpPU  HX
O00BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue JeHCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KaTyILIK{ C TOKOM M MarHuTa OT CUJIbl TOKA M HaIlpaBJIEHUS TOKA B KaTyIIIKE.

18. 3yueHue 1elicTBUSI MArHUTHOTO TI0JIS1 HA POBOJHUK C TOKOM.

19. ONBITBI 1O HCCIECAOBAHUIO SIBJICHUS JJICKTPOMArHUTHOM WHIYKLUU:
UCCJIEIOBAHUE W3MEHEHHMI 3HAYEHUS W HANPABICHUA HHIYKIHOHHOTO
TOKa.

9 KVIACC

Pa3nen 8. Mexanuueckue siBJIeHUs.

Mexanuueckoe aBwkeHue. MarepuanbHasg Touyka. Cuctema oOTcueTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHMXKEHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMoMHENHOE ABHkeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEWHOe JBHkeHue. (CBOOOIHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE NBMXKEHHE MO OKpYKHOCTH. llepron m yactora oOpauieHwus.
JInnerHasa u yrioBast CKOpocTd. LIeHTpocTpeMUTENTBHOE YCKOPEHUE.

[lepBsIii 3ak0H HproToHa. Bropont 3akon Herotona. Tpernii 3axkon HeroToHa.
[IpyHIMT CYTIEPITO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKEHUS, CUila
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTECHHs. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue maTepuaibHOM TOYKH. AOCOMIOTHO TBEpjJoe Teio. PaBHoBecue
TBEPAOTO TeJIa C 3aKPEIJICHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3MeHeHne muMmitynbea. Mmmynbsc cuiibl. 3aKOH COXpaHEHMSs
uMIyJjbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIMalIbHASI SHEPTUS TeNa, TOJHITOrO Haj
MOBEPXHOCTHIO 3eMJH. [loTeHIIManbHas sHeprus cxaToul npyxuHbl. Kunernueckas



sHeprud. TeopeMa 0 KHHETUYECKON SHEPIHH. 3aKOH COXPAHEHUs MEXaHUYECKOU
DHEPIUMU.

Jemoncmpayuu..
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N3mepenne CKOpOCTH ¥ YCKOPEHUS NPSIMOJIMHENHOTO JBKEHUS.
HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUH TEIL.
N3meHenue Beca Tena Npu yCKOPEHHOM JBHYKEHHUU.

Ilepemaya ummynbca Npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpa3oBaHus F3HEPTUU IPU B3AUMOAECUCTBUHU TEIL.

CoxpaHeHHe UMITyJIbCca [TPU HEYIIPYTOM B3aUMOJACUCTBHH.
CoxpaHeHue UMITyJIbCca IIPU a0COJIIOTHO YIPYTOM B3aUMOJEUCTBUN.
HabutoieHne peakTHBHOTO IBUYKECHUSI.

. COXpaHeHI/IC MEXaHMYECKOU OHCPI'UHU IIpU CBO6OI[HOM IHaaCcHHNN.
. COXpaHeHI/IC MEXaHMYECKOU OHCPIUH IIPU ABHUIKCHUU TCJIA 110/ IIGP'ICTBHGM

MPYKUHBIL.

Jlabopamopnuvie pabomol u onvimel.

1.

10.

11.

KoHcTpynpoBaHre TpakTa Uil pasroHa U JAJBHEWIIEr0 PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
HIapyKa M0 HAKJIOHHOM IIOCKOCTH.

OnpeneneHrne yCKOpeHHUsl Tela NPH PaBHOYCKOPEHHOM JIBJKEHHH I10
HAKJIOHHOU TTIOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBHKEHUHU 0e3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEUYCTHBIX YHUCEN, TO
COOTBETCTBYIOILIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHMUS.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHSL.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenre pabOThl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CWJIBI  YIOPYrOCTH MpPU  MOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs SHEPTUU.



Paznen 9. Mexannueckue KoJieOaHUSI M BOJTHBI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUO/I,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy XKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUH IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxawme — kKojseOaHus.  BbeIHyXAeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexanuyeckue BoyiHBI. (CBoOWCTBA MeXaHWYECKUX BOJH. IIpoonbHble W
nonepeyHbie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpoCTpaHECHUSI.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. ['poMKoCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MHGpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe koJjieOaHWi Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOmroneHne BRIHYKICHHBIX KOJICOaHUH 1 pe30HaHCcA.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomol u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.
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2. OmpeneneHue 4acTOThI U ITeproa KoeOaHuil MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOaHUM MOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnepoBaHre 3aBUCHMOCTH TIEPHO/1a KOJIeOaHUI IPYKUHHOTO MasTHUKA
OT MAaCCHI Tpy3a.
5. IlpoBepka HE3aBUCMMOCTU TepuoAa KoJieOaHWM Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojaa  KoyeOaHui
NPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KCCTKOCTH MPYKUHBI.
7. VI3aMepeHue yCKopeHHsi CBOOOTHOTO TafCHUSI.
Pa3znen 10. djekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJMHBL.  CBONCTBa
AJEKTpOMarHuTHBIX BOJH. Illkanma »jaeKTpoMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJeKTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBeTa.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — ceera.  [IpsamosmHEnHOE
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynsl. Otpaxkenue ceera. Ilnockoe
3epKajo. 3aKOH OTPaKEHMsI CBETA.

[Ipenomiienne cBera. 3akoH mpeiaoMieHUs cBera. [lomHOe BHYTpeHHee
OTpakeHHE cBeTa. lcronb30BaHME TMOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JInnza. Xopa nyyen B inH3e. OnTuyeckas cuctema (poroanmnapara, MUKPOCKOIIA
u Teneckomna. ['na3 kak ontuyeckas cucrema. biim3opykocTs U 1adbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. Omnbitel HbtoToHa. Croxenue
CIEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

emoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenune n300pakeHUH B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnrTnueckuii CBETOBOJ.

Xon myueit B coOuparoiei JIMH3e.

Xox JIydel B paCCEUBAOLIEN JTUH3E.

[Tonyyenue n3zo0paxeHuil ¢ TOMOILBIO JTUH3.
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[Tpunnun nevictBus poroanmnapara, MUKPOCKOIIA M TEIECKOIIA.

10. Mopens rimasa.

11. Paznoxkenue 6eoro cBeTa B CIEKTp.

12. [Tonydenue 6e50ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHHUSI CBETOBOTO Jyda OT YIJia
MaJCHMUS.

2. M3ydeHue XxapakTEpUCTUK U300pAKEHUS MIPEIMETA B INIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCUMOCTH yTiia IPEIIOMJICHHS] CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHune n300pa’keHUM C MOMOIIbIO COOMPAIOIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMparoIeit
JIMH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CTIEKT.



7. OnbITHI MO BOCHPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJIEHUS.

OmnbiTel Pesepdopna u mmanerapHas monenb aroma. Moaens atoma bopa.
Hcnyckanue v norioueHue cBera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HWsoromsl. PaanoaxtuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBA3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku snepruu CosHIA U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX H3JIYYEHUM Ha JKHUBBIC
OpPTraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4YEHHUS U TOTJIOLICHHS.

2. CHexkTpsl pa3jIu4HbIX ra3oB.

3. CnekTp Bojiopoja.

4. HabGmonenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYUEHHI.

6. Perucrpanus uznyyeHus OpUpOAHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnvie pabomol u onvimel.

1. HaOmroneHue CIuIONIHbIX U IMHENYAThIX CIEKTPOB U3ITy4EHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEJIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpHTENHEHO--00001AIOIINK MOTYJIb IPEAHA3HAYEH JJIsl CUCTEMATU3ALH
1 00001IIeHH s TIPEIMETHOTO COJICP KAHMSI U OTIBITA IEATEILHOCTH, TPHOOPETECHHOTO
Opu HU3YyYEHUH BCEro Kypca (pU3MKH, a TakXe AJIs MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 1O (pu3uke s 00ydaroIIuxcs, BHIOPABIIMX ITOT
y4eOHBIN TpeIMeET.

[Ipu u3yyeHUn AAHHOTO MOJYJIS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCJIEIOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUEcKue
SBJICHHS, TPUMEHSS TMOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBHO IESITENPHOCTHBIN XapaKTEP JAHHOTO pa3aeia peain3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECs BHIMOIHSIOT 3a1aHHs], B KOTOPBIX UM IPEAJIaraercs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMN pacro3HaBaTb M HAYYHO OOBACHSTH
dbu3nuecKue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YHUCIIE T MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HamOoOJee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO HCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uKku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuatoierocsi 6yayT cpopMUpOBaHbI CIAEAYIOUIUE JIUYHOCTHBIE PE3yibTaThl B
YacTu:

1) maTpMOTHYECKOT0 BOCTIMTAHNS

— MPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUMCKUX YUCHBIX--(PU3UKOB,;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYXJEHUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

— OCO3HAHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JESATEILHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

— BOCHPUSITHE ICTETUYECKUX KAYeCTB (PU3MYECKON HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 TTO3HAHUSI:

— OCO3HaHWE IEHHOCTH (U3MUECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTMH, BAXKHEWIIEH COCTABJISIOLICH
KYJIbTYpHI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTHU, WHTEpPEca K HCCIIEN0BATEIHCKON
NeATEIbHOCTH;

5) bopmupoBaHus KyJbTYPHI 3I0POBbSI H IMOUMOHAJIBLHOI0 0JIATOIOJTYYHSI:
— OCO3HAHHME LIEHHOCTH Oe30macHoro ooOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TIPAaBWJI OE30MacHOTO TIOBEACHHS Ha
TpaHCIIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peICKCUH, MPU3HAHKE CBOETO IIpaBa Ha OIITUOKY
U TaKOTO e Mpasa y APYyroro 4ejJoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

— AaKTUBHOE y4YacTHE B PEIICHHM MPAKTUYECKUX 3a/1ady (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHu3allMM, ToOpoja, Kpasi) TEXHOJOTUYECKOH U



COLIMaJIbHON HAMPaBICHHOCTH, TPEOYIOIKX B TOM UKCIe U (PU3NUECKUX 3HAHMUIA;

e — MHTEpPEC K MPAKTUUYECKOMY U3YUECHHIO ITpodeccHil, CBSI3aHHbIX ¢ (U3UKOI;

e 7)3IKOJOrMYeCKOro BOCIIMTAHMS:

e — OpHEHTalUA Ha MpPUMEHEHHE (U3NYECKUX 3HAHUU NJIS pelIeHUs 3ajad B
00JIaCTH OKpY’Kalolllel Cpelbl, IUIAaHUPOBAHUS TIOCTYIIKOB M OIEHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEN CPEIbl;

e — OCO3HaHHE TJI00ANBHOTO XapakTepa IKOJOTUYECKUX MPOOJeM U MyTed HX
peleHus;

e 8) agamranuu K HU3MEHSIOIIMMCH YCJOBHAM COLHUAJBHON W NPHUPOIHOM
cpeasl:

e — MOTPEOHOCTh BO B3aWMOJECHCTBUU TMPHU BBITOJHEHUH HCCIECIOBAaHUN U
NPOEKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHIM
APYTHX,

e — TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
JESITENIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIEe (OPMYITUPOBATH
UJIeU, HOHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IJIAHUPOBAHHUE CBOETO PAa3BUTHSI B IPHUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATh U BBISBJIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLEHKA CBOMX [JEHWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOLIYyI0 Cpeny,
BO3MOYKHBIX INI00AIbHBIX OCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUS IPOrpaMMBbl O (PU3HUKE HA YPOBHE OCHOBHOTO 00IIIETO
oOpa3zoBanust y oOyuatomerocss OyayT CcGhOpPMHPOBAHBI MeTamnpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUSOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJbHBIC  Yy4eOHBIC  JCHCTBUSA,  pETYyJIATHBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS
Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBJIAITh W XapaKTEPHU30BaTh CYLIECTBEHHBIE MPHU3HAKU OOBEKTOB
(stBIICHUR);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000OIIIEeHHS U CPAaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakrax,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;
BBISIBJIAT TIPUYMHHO--CIICJCTBEHHBIC CBSI3U IMPH HU3YYCHUU (PU3HMUECKUX
SIBIICHUH U MPOIIECCOB, JIEIaTh BBIBOIBI C CIOJIb30BAHNEM JIEYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTAaTh THUIOTE3Bl O B3aHMMOCBS3SX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BEIOMPATh CLIOCO0 pelieHus yueOHO! (pU3ndYecKoi 3a1auu
(cpaBHEHME HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Haumbosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue AeiicTBUA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
MIPOBOAUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OTBIT, HECIIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MIPOBEICHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAaTh MPEAMNOJI0XKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6Gora c undgopmanmueii:

IPUMEHSATH Pa3IUYHbIE METObl, THCTPYMEHTBI U 3alPOChl IPH IOUCKE H
orOope MHGPOPMALMM WIM JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMalbHYIO (OopMy MpeacTaBiIeHUs
uHbOpMAllMd U WUIIOCTPUPOBATh peLIaeMble 3aJadll  HECIOKHBIMU
CXeMaMmHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

B XoJe 0OCyXJeHus y4eOHOro Marepuana, pe3yjiabTaToB J1abOpaTOPHBIX
palboT U MPOEKTOB 33]aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1aeMOil TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHWE 3aJadyd W TOJJEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXICHUSIMU JPYTHX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMYUE M CXOACTBO IMO3HIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3yIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh U UCII0JIb30BaTh MPEUMYIIIECTBA KOMAHIHON U WHMBUIyaTIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKOM MTPOOIIEMBI;

MPUHUMATh TEJIM COBMECTHOM ACATEIHHOCTH, OPTAaHU30BLIBATH JCUCTBUS
Mo e¢ JOCTH)KEHHUIO: pachpeiesisiTh pPoJid, OOCYXKJIaTh MNPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOIBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsT KAaY€CTBEHHOTO PE3ysIbTaTa o
CBOEMY HaIIPaBJICHUIO M KOOPJAWHHUPYS CBOM JCHCTBUS C IPYTUMHU YICHAMHU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(OPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC eiCTBUSA

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIMIMX
JUTS petieHus] pU3NYeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, TPHUHITHE PELICHUS B TPYyIIE, MPUHATHE PEIICHUN
TpYHIION);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUecKon 3a1auu Win
IUIaHAa MCCIICJOBAHUSA C YYE€TOM HMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEIICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, MOIUOHAJIbHbIN MHTEJJIEKT:

JaBaTh a/ICKBATHYIO OLIEHKY CUTYallMy U Mpejiarath IiaH €€ U3MEHEHNUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHUS]) PEe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETCHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJIHEHUS
(Gu3MUEeCKOro HUCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATb COOTBETCTBUE PE3YNbTATA LIEIIU U YCIIOBUSM;



CTaBUTH C€0s1 Ha MECTO JIPYrOro YeJI0BEKa B X0/I€ CIopa WK JUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
pU3HaBaTh CBOC MPABO Ha OIMMOKY MPHU pEeIIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BAaTh  TMOHATHS:  (U3MYECKHME W XUMHUYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJEJb, TUIOTE3a, €AUHULBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOE), MEXaHWYECKOe JABI)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPUS, paBHOJACHCTBYIOIAs CUJIa,
nedopmanus (ympyras, IJIacTUYECKasi), HEBECOMOCTh, COOOIIArONIUECs
COCYbL;

pasznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHUE YACTHI] BEILECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEH C 3aKPEIUICHHONW OChIO
BpalleHus, epeaayda AaBiIeHUs TBEPIbIMHU TE€JIaMU, )KUJIKOCTIMU U Ta3aMH,
aTMOC(pEepHOE [aBJICHHE, IUIABaHUE TEJl, MPEBPAILICHUS MEXaHUYECKOU
DHEPIUHr) MO ONUCAHUIO UX XApAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE H3YyYEHHBIX (DU3MYECKUX SABJICHHA B
OKpYXalollleM MHpEe, B TOM uHclie (U3UYECKUEe SBICHHUS B IPHUPOJE:
NPUMEPBI JABMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOM M HEXHUBOU
IPUPOAE, AECUCTBUE CHUIBI TPEHUS B NPUPOAE W TEXHUKE, BIIHMSHHUE
aTMoc(epHOro JIaBJICHUs Ha >KMBOM OpraHM3M, IUIaBaHUE PBIO, pbluard B
TeJIe YeJIOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3yUEHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
¢duznyeckue BeMYnHbI (Macca, 00bEM, IIIOTHOCTH BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC TEa,
cuja TpeHus, JaBjaeHue (TBEPAOTO Tesa, )KUJIKOCTH, Ta3a), BRITAIKHUBAIOIIAs
CUJIa, MeXaHu4deckass paboTa, MOIIHOCTb, IUJIEYO CHUJIbI, MOMEHT CHJIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAIbHASL JHEPIus), IpPU ONUCAHWM NPABUIBHO TPAKTOBATh
¢u3nyecKuit CMBICT HCHOJB3YEMBIX BEJIMYMH, HX OOO3HAYEHHUS W
CAUHUIIBI (PU3NYECKUX BEJIIMYUH, HAXOIUTh (HOpPMYIIbI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiI0 paBHOBECHs ppluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUs MEXaHU4ECKOU
OHEPruM, NpPU HSTOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHUS, TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluii NPAKTUKO-OPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITH IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 32aKOHOMEPHOCTH;

penaTh pacueTHbIE 3a/1a4u B 1—2 1eCTBUS, UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI,
CBsI3bIBaIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u
3aMMChIBaTh KPAaTKOE YCIOBUE, IMOACTABIATh (PU3NYECKUE BEIUYUHBI B
GopMyabl W TPOBOJUTH PACUETHI, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE JUIS PElIeHHs 3a/Ja4d, OLEHHUBATh PEATUCTUYHOCTH
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METOOB, B ONMCAHUH HCCIIEAOBAHUS BBIJCIATH IPOBEPSAEMOE
MPEANoJoKeHNe (TUIIOTE3Y ), pa3iudaTh U MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaxXOJUTh OMMOKM B XOJAE ONbITA, AENaTh BBIBOJABI IO €r0
pe3ynbTaram;

OPOBOANUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WIH
(bu3MYECKUX CBOICTB TeM: (POPMYINPOBATH IPOBEPSIEMbIE MPEITOIOKEHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUs, 3aMUCHIBATH X0/
OMbITa U GOPMYITUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Teda,
o0beMa, CHUJIBI U TEMIIEpaTypbl C HWCHOJb30BAHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JIpPYrol € HCHOJIb30BAHMEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IMYTH
PaBHOMEPHO JABHXKYLIETOCS TEJNA OT BPEMEHU JIBH)KEHHUS TEA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Ten |
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAU CONPUKOCHOBEHUS TEJI, CUJIbI
YIOPYrocTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00BbEMa
NOTPY’KEHHOM YacTH T€Ja ¥ OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBHIA
IUTaBaHMsI TeJl, YCJIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM  y4e€OHOrOo MCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, Cleaysl MNPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYMH B BHJIE
IPEJIOKEHHBIX TaONMIl U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEI0BAHMUS,

IPOBOJNTHh KOCBEHHBIE HU3MEPEHMS (PU3MUECKUX BEIMYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOTO TEJA, CUJIA TPEHUS CKOJIbKEHHUS, 1aBJICHUE
BO3/[yXa, BBITAIKUBAIOUIAs CHUJIA, JEHCTBYIOIIas Ha TOTPY>KCHHOE B
KUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOTrO0 JACWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIysl TPEIJIOKEHHOW WHCTPYKLIUU: TPHU BBHIMOJIHECHUN
U3MEpPEHUl coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCIATH
3HaYEHUE UCKOMOU BEJINYUHBL;

coOJII01aTh MpaBUiia TEXHUKK 0€30M1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYybl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHuA (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIMPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, IOPIIHEBON HACOC, aApEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOXOIUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3NYECKUX 3HAHWW B TMOBCETHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3J0POBbsI U COOIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITIXCS
3HaHUW © TYTEM CpPaBHEGHUS PA3MYHBIX HCTOYHUKOB BBIJICIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
JAUTEpaTypy PU3NUECKOTO COEPIKAHUS, CIIPABOYHbIE MAaTEPUATIbI, PECYPCHI
cetu MHTepHeT, BIaAeTh IPUEMAMHU KOHCIEKTUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE W YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAECpPKAHUS, B TOM
yucie myOJuyHoO JesiaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEAOBAHUM, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3yUYE€HHbBIN
MOHATUMHBIA anmapar Kypca (PU3UKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IpU BBINIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenesiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aJa4aMH,
CIEIUTh 34 BBINOJHECHHEM IUIaHA JCHUCTBHM, aJE€KBATHO OLICHHBATH
COOCTBEHHBIA  BKJIaJL B  JICITENILHOCTh  TPYMIbl,  BBICTpPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAOIIUXCSI YMEHHU:

VICIIOJIB30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIIMICHHBINM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPrus, TEIUIOBOM JIBUTATEIIb,
DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsifl, SJIEKTPUUYECKOE I0JIE, TPOBOJHUKHU
Y IADJICKTPUKH, ITIOCTOSIHHBIN AJIEKTPUYECKUIN TOK, MArHUTHOE I10JIE;
pasnuyaTh SIBJICHHS (TEIJIOBOE pPACIIMPEHUE W CKATHe, TerJionepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAYMBAHUE, KAMWJUISIPHBIE SIBJICHUS, HCIIAPCHHUE,
KOHJIEHCAlMsl, IUIaBJIEHWE, KpUCTAM3alus (OTBEpIECBaHUE), KUIICHHE,
Temionepeaaya (TerI0NpPOBOJHOCT, KOHBEKIINS, U3IIy4YEHUE),
AIEKTPU3ALMS TEJI, B3aUMOJCHUCTBUE 3apsA0B, ACUCTBUS BJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICICTBUE MAarHUTOB, JEUCTBHE
MarHMTHOTO TOJIs HA TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
[0 ONHUCAHUI0 HUX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3UYECKUX  SBIICHUNA B
OKpY)KaloIleM MHUpE, B TOM 4YHcCle (PU3NUECKUE SIBJICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSXKEHWE W KaNWJUISIPHBIE SBJIEHUS B MPUPOJE,
KpUCTAJUIbI B mpupoae, wuziaydeHwe CoJiHIIA, 3aMEp3aHHE BOJIOCMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUIECKUC
SBJICHUSI B aTMocdepe, DIEKTPUUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE
nosie 3emiu, Apeiid MoarCcoB, POJIb MAarHUTHOTO OJIS JIJ1s1 )KU3HU Ha 3emUie,
MOJISIPHOE CUSIHUE, TIPU OSTOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCISTH CYIIECTBCHHBIE CBOWCTBA (MIPU3HAKH) (PU3MUECKHUX
SIBJICHU;



OMKCHIBATh M3yUYCHHBIC CBOMCTBA TEN U (DU3UYECKUE SBIICHUS, UCIIOIb3YS
bu3nueckue BeITMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJEJIbHAs TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAs TEIUIOTa
IUIaBJICHUS, yJeNbHAs TeIIoTa MNapooOpa3oBaHUs, yHAelbHas TeruioTa
CropaHusi TOIUIMBA, KOI(DPUIMEHT TOJNIE3HOTO JEWUCTBUS TETUIOBOM
MAIlIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3yXa, JIEKTPUUECKUH 3apsi]l, CHJIa
TOKQ, JIEKTPUUYECKOE HANIPSHKEHUE, COITPOTUBIIEHNE IPOBOIHUKA, YAECIBHOE
COMPOTHUBJICHUE BELIECTBA, pabOTa U MOIIHOCTb JJIEKTPUUECKOTO TOKa),
TIPY ONUCAHUH MPABWILHO TPAKTOBATH (DM3UUECKUIN CMBICI UCITOJIH3YEMBbIX
BEITMYMH, OOO3HAYCHUS W CIUHUIBI (PU3MUECKUX BEJIMYHMH, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYI (U3UYECKYIO BEJIMYMHY C APYTUMHU
BEJTMYMHAMU, CTPOUTHh TpaUKH H3YUYECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BEJINYUH,;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
VCIOJIb3YSl OCHOBHBIE IIOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKOU TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LEeNu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3MUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISBIISITH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUUEeCKUX
IaroB ¢ omopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (DU3WYECKUX SIBIICHUI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh pacye€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBs3BIBAONINE (PU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIOBUS 3a/1a4M 3alKCHIBATh KPATKOE YCIJIOBUE, BBISABISATH HEIOCTATOK
JAHHBIX JUISL pelIeHus 3ajladyd, BBIOUpATh 3aKOHBI U (POPMYJIBI,
HEOOXOMMMBIC JUIsI €€ pelIeHUs, MPOBOAUTH PACUCThl M CPAaBHUBATH
MOJIYYeHHOE 3HaUCHHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBath MpOOJEeMbl, KOTOpPbIE MOXHO pPEIIUTh MpPH TOMOIIH
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHMCAHWE HCCICIOBAHUS, BBIACISITH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTH IOPSIKA
IIPOBEICHUS UCCIEN0BAHUS, JI€JIaTh BBIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PUBMYECKUX SBIICHUNW WM
(bU3UYECKUX CBOUCTB TeJl (KamWJUIIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0beMa, TeMIEPATYypPbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYEHUH OT I[BETa M3NMydarouied (MOriIolarolieil)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IIOHIaAM €€ TIOBEPXHOCTH, DJEKTpPU3alus TeJl U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsAA0B, B3aUMOJICHCTBHE IOCTOSHHBIX MAarHuTOB,
BU3yalM3alsl MarHUTHBIX TIOJ€H TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOrO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa DJEKTPOJBUTATENSI IOCTOSHHOTO ToOKa): (OpMyIHMpOBaTh
IpOBEpsiEMbIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY M3 IMPENJIOKEHHOTO
000py10BaHUs, ONIUCBIBATH X0/ OIBbITa U (POPMYJIMPOBATH BHIBOBI;
BBITNOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBbHON BIAQXKHOCTH
BO3/JyXa, CWUJIbl TOKAa, HAMNpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIWYMH, CPABHUBATH PE3YJbTATHI
WU3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM NPSIMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAH IIOIEPEYHOTrO
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MNPOBOAHUK, OT HANpsSOHKEHUS Ha MPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO W IMApAJUIEIBHOTO  COEAUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, CJlenysl MPEeASIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl HOJYYEHHON 3aBUCUMOCTH B BU/JIE€ TAOIUI U TpaUKOB, Je1aTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIaHUPOBaTh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIeNysl MPEIJIOKEHHON MHCTPYKLHH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH NP padoTe ¢ 1ab0paTOpHBIM
00OpyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUA HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX OMUCAaHUS (B TOM YHUCIIE: CHUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUCTUYMK JJIEKTPUYECKOM DHEPIUH, 3IEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPENOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOIBUraTEIb NOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PUM3MUECKUX SIBIEHUH M HEOOXOIUMBbIE
(u3nyecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOopbl TO CcXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHEIO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
LEeNel ¢ MocaeA0BaTENbHBIM U MMAPAJIEIBHBIM COEIMHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETIEH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  NPUMEPAX)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3UUECKUX 3HAHUNA B IOBCEIHEBHOU
XKU3HU Ui obecrieueHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbsI U COOIOAEHUS HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaOILEH Cpele;

OCYIIECTBIATh MOMUCK HMHPopManuu (U3NYECKOTO COJEp)KaHUs B
HNHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUU M IIyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJIETSATH HH(POPMALIMIO, KOTOpasl SIBISETCS
POTUBOPEYUBOUN HIIM MOKET ObITh HETOCTOBEPHOM;

UCITI0JI30BATh MPHU BBINOJHEHUH YYE€OHBIX 3aJJaHUil HAYYHO--TIOMYJISIPHYIO
JAUTepaTypy GU3NUYECKOTO COAECpIKaHMsI, CIIPABOYHbBIEC MaTEPHUAIIbI, PECYPCHI
cetu HTEepHeT, BIaAeTh NpUEMaMHM KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
00o0miass MHGOPMALMI0O M3 HECKOJIBKUX HCTOYHUKOB (HU3MUECKOTO
COJIepKaHusl, B TOM YUCIIE MyOIMYHO NPEACTABIIATH PE3YJIbTAaThl MPOSKTHON
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IPA 3TOM I'PAMOTHO UCIIOJIB30BATh
M3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

OpU BBIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAHUN (U3HUYECKUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpYyNIEe B COOTBETCTBUU C
IIOCTABJICHHBIMH 33Ja4aMHM, CJICAUTH 32 BBIIIOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NeSATEIbHOCTh TPYMIbI, BHICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K xoniy oOyuenusi B 9 ki1acce rmpeMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSI YMEHUM:

UCIIOJB30BaTh TOHATHSA: CHCTeMa OTCYeTa, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBWXKEHUS, AehopMarius
(ympyrasi, miacThyeckasi), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, LEHTP TIKECTH, aOCOITIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, ITKAJIa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTD,



CIEKTPBI UCITYCKAHUS U TIOTJIONMEHNUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

pasznuyaTh SIBJICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPECHHOE TMPSMOJIMHEHHOE MBIKEHHE, CBOOOIHOE
najieHue TeJ, paBHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIXKEHHE, KoyieOaTeIbHOe ABMKEHUE (3aTyxarouue u
BBIHYKJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUIXKEHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHMHOE PpacCIpOCTPaHCHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IOkKeHHE OEJI0ro CBEeTa B
CHEKTp M CJOXKEHHE CIEKTpaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
W3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHHUE H3YyYEHHBIX (HU3UYECKUX  SIBJICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B TPHUPOJE:
MPWIUBBI U OTJIMBBI, JBIKEeHUE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHNWE JKUBBIX OPTraHW3MOB, BOCTIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHNEe, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, IIBETa TEI,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTUYECKOE JACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO U PEHTTCHOBCKOTO U3JIY4YEHUH, €CTECTBEHHBIN
PaINOAaKTUBHBIN (HOH, KOCMUYECKHE ITy4d, PaJAHMOAKTHUBHOE H3IyYeHUE
NPUPOAHBIX MHHEPAJIOB, JCUCTBUE pPAAMOAKTUBHBIX W3IyUYCHHA Ha
OpraHu3M YeJIOBEeKa), MPH STOM IEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKUX
SIBIICHU;

ONKMCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
bu3ndecKkue BEIWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTh Teila TIpH
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPCHHE, IEpPEMEIICHHE, MyTh, YIioBas
CKOPOCTb, CWJIa TPEHUS, CUJAa YMNPYrOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJeHUs, BEC Teja, HUMIYJIbC Telld, WMIYJIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTCHIIMANIBbHAS DSHEPIrHs Tela,
MOTHSTOTO HAJl TMMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTHS CHKATON
MPY>KUHBI, KHHETUYECKAasi YHEPTHS, TOJTHAS MEXaHUYEeCKast SJHEPT U, TEPHO,T
¥ YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTelb MPEIOMJICHUS Cpeibl), TPH OIMHCAHUU
MPaBUJILHO TPAKTOBaTh (HU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEIHYHH,
0003HaYeHUsI W €AUHUIIbI (U3HUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (DHU3WYECKYIO BEIMYHMHY C APYTUMH BEITUYHMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs PHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEpPHO3ULMN CWJI, NPUHLUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0OBOIO U MACCOBOIO YHCEI
IpU SACPHBIX PEAKIHSAX, IPU ITOM JAaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl M CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyal[iil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHNE U3 2—3 JTIOTHYECKHUX
1IaroB ¢ Oomnopoil Ha 2—3 W3YYEHHBIX CBOMCTBA (DPU3NUYECKUX SIBJICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacyEeTHhIE 3aJa41 (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKIE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCIIOBHS 33J1a4M 3alKMChIBATh KPATKOE YCIOBHE, BBISIBISThH
HEJOCTAIONINE WM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [JJIsl pElICHUs, MPOBOJUTH pacueThl U OLCHUBATbH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAUYEHUS! PU3NYECKON BETMUNHBL;
pacrno3HaBaTb MpPOOJEMBbl, KOTOpPbIE MOXXHO pELIUTh IPU [OMOLIH
(GU3MYECKUX METOJOB, MCHOJb3Yysl ONUCAHUE HCCIENOBAHUS, BBIICIAThH
POBEPSIEMOE MPEANOJIOKEHUE, OLICHUBAaTh MNPABUIBHOCTh MOPSAKA
IPOBEICHUSI  UCCJENOBAHMS, JEJaThb BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUM WU
(bu3MYecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUs] HHEPruu, 3aBUCUMOCTh NEPHOJa KOJEOAHWM MpPYyKUHHOTO
MasTHUKA OT Macchl Tpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIeOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne OeNoro cCBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)keHus NpeaMera B coOuparoiei
JUH3€e, HAOJIOJIEHHWE CIUIOMIHBIX W JIMHEWYAThIX CHEKTPOB H3IYYEHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30BITOUHOrO Habopa
000pyI0BaHUSs, OIUCHIBATH XOJ1 OIBITA U €r0 Pe3yibTaThbl, (HOPMYIUPOBATDH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeAeIiss
CpellHee 3HaueHue u3MepsieMoil BeauuuHbl ((POKYyCHOE paccTosHue
cobuparomei JUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEpeHus
(M3MepUTENHHOTO MPUOOpPA);



IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBWKEHMM O€3 HayalbHOM CKOPOCTH, IE€puoja
KoJe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yrja OTPa)K€HHs CBETa OT yIJIa MAJCHUS M YIUVIa MPEJOMIICHHS OT yIjia
NaJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyeCKUX BEIMYMH B BUAE TaOMUI] U IpaduKoB, AeIaTh BBIBOJbI IO
pe3yNbTaTaM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUs1 (U3MUECKUX BEIMYUH (CpeaHss
CKOPOCTb U YCKOPEHHUE TeJia IPU PABHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE
CBOOOJHOTO MAaJCHMs, JKECTKOCTh MPYKHUHBI, KOIPOUIHMEHT TpEHUS
CKOJIBKEHMS, MEXaHH4YecKass padoTa M MOIIHOCTh, YacTOTa M TEPHOL
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cwia coOuparolmeld JUH3bl, pPaJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHMs, COOMpaTh HSKCHEPHUMEHTANbHYI0 YCTAHOBKY M BBINOJIHSITH
U3MEpEHHS, CIeAysl MPEANOKEHHOW WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHE
BEJIMUMHBI 1 AaHATTU3UPOBATH MOTYYCHHBIE PE3YJIbTATHI C yUYCTOM 3a/1aHHOM
NOTPEIIHOCTH U3MEPEHMUI;

COOJTI0IaTh MpaBUiia TEXHUKK 0€301aCHOCTH TIPH paboTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPH3HAKW W3YYEHHBIX (U3NYECKUX MOJEICH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKasl JIMH3a, [UJIaHeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s111pa;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIIE:
CIUIOMETP, OATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPECHHsI, paKeTa,
9XOJIOT, OYKH, MepHuckor, (¢oToanmapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoIuUMble (Pu3HUECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJOTUUECKHUX MPOLIECCOB MPH
pelieHnr  y4eOHO--TIPaKTUYECKUX 3aJad, ONTUYECKUE CXEMbI IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U coOMparouiei JuH3e;
OPUBOJUTH  MpUMEPbl  (HAXOAUTb  MH(POPMALKIO O  [PUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUsA (PU3MUECKUX 3HAHUA B IOBCEIHEBHOU
XKU3HU A1 o0ecrieueHns 6€30MacHOCTH MpU OOpallleHuu ¢ MPUOOpamMu U



TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3J0POBbsI U COOIIOCHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS MOUCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpPEACIICHUs IOCTOBEPHOCTU MOJIYYEeHHOW MH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BATh MPU BBITIOJHEHUN YUYEOHBIX 3aJJaHUN HAYYHO--TIONYJISPHYIO
JAUTEepaTypy GU3NUECKOTO COAECPIKAHUS, CIIPABOYHbBIE MaTEPHUAIIbl, PECYPCHI
cetu MuTepHeT, BIaAeTh MNpPUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE IMUCHMEHHBIE UM YCTHBIE COOOILEHUS HA OCHOBE
uHPOpMAIIMM W3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO COACpKAHMUS,
nyOJMYHO MPECTABIATh PE3YyIbTaThl MPOESKTHOW HIIA MCCIIE0BATENBCKON
NESTENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIHOJB30BaTh  W3YUCHHBIH
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3UKM U CONPOBOXKAATH
BBICTYIUICHHE TIpE3€HTalUel ¢ y4eTOM OCOOEHHOCTEW ayaUTOPHUH
CBEPCTHHKOB.



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Owusuka: 7-i kiacc/ 6a30BbIid ypoBeHb: yueOHUK/ [Tepoimkun .M/

AxnuonepHoe oomectBo «M3aarensctBo «IIpocsemenne» /| dusuka. Iepoimkun 1. M. (7-9)
O®uzuka/ 2013

®wusuka: 8-if kinacc:/ 6a30Bblid ypoBeHb: yueOHuk/ [eppimkun Y. M./

Axnuoneproe obmectBo «M3marenbetBo «IIpocsemienne/ ®usuka. [epoimkun M. M. (7-9)
®dusznka

Owusuka: 9-if kacc: 6a30BbIid ypoBeHb: yueOHUK [lepoimkun Y. M/

AximonepHoe obmiectBo «M3narenbetBo «IIpocsenienue»/ @usuka. [lepeimkun U. M. (7-9)
®dusnka

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

7 KJIACC

3. PabGouas mporpamma. @usnka. 7 — 9KIacChl: yueOHO-METOIUMIESCKOTO MOCOOHS
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

4. TTIporpaMMbI OCHOBHOTO 00111eT0O 00pa3oBanus. dusnka. 7 — 9 Kiaccel
(aBropsl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

5. Pabouas nporpamma no ¢usuke. 7 kiaace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YU€OHUKOM:

6. Ileppimkun A.B. @usuka. 7 kinacc. YueOHUK A5 0011e00pa30BaTeIbHbIX YUPEKICHUH .
M.:/Ipoda. 2011

7. Jlykamuk B.1. CoopHHK BOnpocoB u 3a1a4 1o gusuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —
192c.

8. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE H KOHTPOJIBHBIE PA0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie paboTsl. KOHTpobHBIC 3a1aHUS. —
Caparos:JIunei, 2014.

10. «KonTposnbHo-u3MepurenbHble Matepuaisl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 xiacc: yauedHo-meronundeckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

8 KJIACC

1. PaGouas nporpamma. dusnka. 7 — 9xiaccsl: yaeOHO-METOAMYECKOTO TOCOOHS
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111er0o 00pazoBanus. dusuka. 7 — 9 Kaccel
(aBToper:A.B.Ileppimkun, H.B. ®unonosuy, E.M. ['yTHHK).



3. Pabouas nporpamma o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUHU C

BBIOpPAHHBIM Y4EOHHKOM:

4. Iepeimkud A.B. @usnka. 7 knacc. Y4eOHHK U1 00111€00pa30BaTEIbHBIX YUPEKICHUN .
M.:Jlpoda. 2011

5. JIlykamuk B.U. CoopHUK BompocoB u 3aaa4 no ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlabopatopusie padboTel. KoHTpONIbHBIC 3a0aHMS. —
Caparos:Jluueii, 2014.

8. «KoHTposibHO-u3MepuTenbHbie Matepuaibl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meToauueckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10. A.B. Ilepbimkun @usuka-8kir 2017 M. [poda

11.H.B. ®unonoBuy Metoauueckoe nocooue 2015 M. JIpoda

12. A.E. Mapomn, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThI-8 Ki1ace 2017 M.
Hpoda

13.B.B. IllaxmatoBa ,O.P. llledep duarnoctuueckue padotsl -8 kinacc 2016 M. [Ipoda

14. A.E. MapoH, E.A. Mapon, C.B. [To3oiickuii Coopauk Bonpocos u 3agaa 2015 M. Ipoda

9 KJIACC

3. Pabouas nporpamma. @usuka. 7 — 9kiaaccel: yueOHO-METOUYECKOT0 MOCOOHs
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

4. ITporpaMMbl OCHOBHOT'O 00111er0 00pa3oBanusi. Pusuka. 7 — 9 Kiacchl
(aBropsrl:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouas nporpamma no ¢usuke. 7 kiaace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUM C BEIOPAHHBIM Y4EOHUKOM:

6. Ilepsimkua A.B. @u3uka. 7 kimacc. Y4ueOHUK 1715 0011e00pa3oBaTeIbHBIX YUPEKICHHH
M.:Ipoda. 2011

7. Jlykamuk B.1. COoopHHK BOnpocoB u 3a1a4 1o gusuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —
192c.

8. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. —5-¢€
n3nanne,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie paboTsl. KOHTposbHBIE 3a1aHUS. —
Caparos:Jluueii, 2014.

10. «KoHTponbHO-u3MepuTenbHble Matepuaibl. Gusnka. 7 kmacce/Coct. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-meTonuueckoe mocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:



.. KontponbHble u camocrosiTenbHble paboThl 1o pusuke. 9 kiacc: k yueOHUKY A.B.
[Mepeimkuna, E.M. T'yrauk «®usuka 9 kimace» / O.W. I'pomiesa. — M.: U3maTenscTBO
«3JK3ameny, 2014.

4. Tectsl o pusuke. 9 kiacc: kK yueonuky A.B. [lepeiukuna, E.M. I'yrHuk

«Dwusuka 9 kimace» / O.U. I'pomuneBa. — M.: U3narenbcTBo «9K3aMeH»,

2010.

5. . ®uzuka. 9 kimacc. TeMaTHuecKne TECTOBBIE 3aMaHUs IS TOArOTOBKM K T A. /
aBT.- COCT.:

M.B. Boiinenko, O.H. Mupoukuna. — Spocnasias: OO0 «Axkanemus
pazButus», 2014.
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