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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUs COCTABJICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOoBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM oOpazoBarenbHOU mnporpammel, npeactaBieHHbx B PI'OC OO0, a takxke ¢
yaétoM (enepanpHON paboueit mporpamMmbl BocruTanus u KoHienmmu npenomaBaHus
yaeOHoro mpeaMmera « Du3nuKay.

Copepxanue mporpaMMmbl 1O  (U3MKE HampaBieHO Ha  (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YYAIOIINXCS M OPTaHU3AIHNIO U3YUeHHs] (DU3UKH Ha
NesITeIbHOCTHOM OCHOBE. B mporpaMme no pu3nke yuuThIBaIOTCS BO3MOKHOCTH y4€OHOTO
npeamera B peanuzanuu TpedoBanuii ®I'OC OO0 k miaaHUPYEeMbIM JIMYHOCTHBIM U
METalpeAMETHbIM  pe3yJibTaTaM OOydYeHHs, a TakKe€ MEXIPEIMETHbIE CBA3MU
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX IPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHMUsl.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpejesieHhue Y4eOHOro marepuaina Io
rojaM o0yudeHus (Mo Kiaccam), IpeajgaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUECHHS
TE€M, OCHOBaHHYIO Ha JIOTHMKE PAa3BUTUS MPEAMETHOTO COJAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma no ¢usuke pa3paboTaHa C LEJIbIO OKa3aHWUA METOAMYECKOW MOMOIIH
YUUTENIO B CO3/IaHUU paboueli IporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®uznka SBIAETCS CUCTEMOOOPA3yIOIUM JIJIl €CTECTBEHHO-HAYyYHbIX Y4EOHBIX
MIPEMETOB, MOCKOJBKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHHI,
M3y4aeMbIX XUMHEH, OMoorrei, acTpoHoMuei 1 pusndeckoit reorpadueii, BHOCUT BKIIA]
B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, MNPEIOCTaBIseT HauOojee SICHble 00pa3lbl
MPUMEHEHUs Hay4HOr0 METOJIa MO3HAaHMS, TO €CTh Croco0a MOJIy4YeHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna W3 TIaBHBIX 3ajad  (U3WYECKOro 0Opa3oBaHUsI B CTPYKType OOIIero
0o0pa3oBaHus COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpECa
K HayKe y OOy4aroInxcs.

N3yuenue ¢u3uku Ha 0a30BOM ypOBHE NIpenArosaraeT OBIAJECHUE CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTD:

+ Hay4HO OOBSACHSTH SIBJICHUS;

- OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHMS;

- HHTEPOPETHPOBATh JAaHHBbIE M HCIOJIb30BAaTh HAyUYHbIE JIOKA3aTENbCTBA IS

ITOJIyYE€HHS BBIBOJIOB.

Lenu nzydyenus: Gpu3NKM HA ypOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus ONPEACIICHbI B
Konnenmuu npenonaBanuss yde6Horo mnpeamera «@usuka» B 00pa3oBaTeNbHBIX
OpraHu3auax Pocculickon ®denepanuu, peanu3yrommx OCHOBHbIE
oOieo0OpazoBarenbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemienueM  Koimeruu



MunuctepcTBa npocernienus Poccuiickoit @enepannu (mpotokost ot 3 aexadps 2019 r.
No [TK-4BH).
Hean uzyuyenuss pusukm:

NpUOOpEeTEeHNE UHTEpeca U CTPEMIICHUSI OOYJarOMIMXCs K HAYYHOMY M3YYCHHIO
IPUPOJIbI, PA3BUTUE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE IMO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATEIICKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4YE€HHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHUE TNPEACTABICHUNH O POAM (PUMKK A Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUU;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX chepax Oynyuiend npodeccuoHanbHON
NEeSATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEUIIEMY 00YUYEHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3TUX LeNed mporpaMmsbl Mo (U3HKE HA YPOBHE OCHOBHOIO OOILErO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npUOOpETeHHEe 3HAHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npUOOpETeHNE YMEHUW ONUCHIBATh U OOBACHATH (U3HUECKUE SIBICHHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB  pEUICHUs  MPOCTEHIINX pacy€THBIX 3aaa4 C
UCIIOJIb30BaHUEM bu3nIecKux MOJIeNiel, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATh TMPUPOJHBIC SIBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHbIE pabOTHI U AKCIIEPUMEHTATILHBIC UCCIIEI0BAHUS C UCTIOIB30BAaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE PUEMOB pabOThI ¢ MH(pOpMaIel (U3NIECKOT0 COIePIKaHMS, BKITIOUas
nH(OPMAITUIO O COBPEMEHHBIX TOCTIKCHUSIX (DH3WKH, aHAIM3 M KPUTHICCKOE
OlLICHHBaHUE UH(OpMaIIIH;

3HAKOMCTBO CO cepamu mnpodeccuoHaIbHON JeATEeNbHOCTU, CBSI3aHHBIMHU C
(GU3NKON, ¥ COBPEMECHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
¢du3nUecKoi HayKu.

Ha wusyuyenue ¢usuku (06a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanust oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B He/IeN0), B 8 Kjacce

— 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heento).

[Ipenyaraemsiii B mporpamme 1o GU3NKe MepedeHsb JTa00paTOPHBIX PabOT U OTIBITOB

HOCHUT PEKOMEH/IATEIbHBIN XapaKTep, YUUTENb IeJIaeT BEIOOP MPOBEAEHUS J1a0OPATOPHBIX



paboT M OMBITOB C Yy4ETOM HMHAMBUIYAILHBIX OCOOCHHOCTEH OOYYalONIMXCS, CITHCKA
IKCIIEPUMEHTAJIBHBIX 33/IaHUM, MpeIaraeMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
’K3aMeHa Mo (PU3HUKE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEr0 MUpA.

®usuka — Hayka o0 unpupone. SABmeHnss npuponapl. DPU3HYECKHE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenMuuHbl. M3mepenue pusnueckux BeauunH. Puznueckue npuOopsl.
ITorpemHoCcTh N3MEPEHUN. MeEXTyHApOAHAS CUCTEMA EAUHULL.

Kak ¢usuka u  Jpyrue  €CTECTBEHHbIE HAyKH  H3y4yalOT  IPHUPONY.
EcTecTBEeHHO-HAY4YHBII METOJ MO3HAHUS: HAOIIOJAEHUE, IOCTAHOBKA HAYYHOIO BOIIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bSICHEHUE HAOII0JaEMOTO
aByeHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHW4YeCKHE, TETUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.

2. @usnueckue MNpuOOpPbl W MpoleAypa MNPSMBIX HW3MEPEHHUN aHAJIOrOBBIM U

1U(pOBBIM TPHUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTIO IpUbopa.

2. H3mepeHue paccTosTHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeEA.

4. OmnpeneneHue pa3sMepoB MabIX TEJl.

5. M3mepenue Temreparypsl Mpy MOMOIIN KUAKOCTHOTO TEPMOMETpPA M AATUYHMKA

TEMIIEPATYPHI.
6. IIpoBenenue nccienoBaHus MO NPOBEPKE TUITOTE3BI: JAIBHOCTH NMOJETA MIAPUKA,
MYyIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKAa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIeCTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBrkeHue yactul BemiecTBa. CBsA3b CKOPOCTH JBUKEHUS YAaCTULL C TEMIIEPATypPOH.
BbpoynoBckoe aBuxenue, nuddysus. BzauMmoaelicTBue 4acTHUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, >XUAKOCTEHM W TBEPIBIX
(kpucTalmyeckux) Tesl. B3auMOCBSI3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTU
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.
1. HaGmrogenue OpOyHOBCKOTO JIBHXKEHHSI.
2. Habmonenue nuddysumn.

3. Ha6J'IIOI[eHHC HBHCHHﬁ, O6’b$ICHSIIOHII/IXCH MMPUTAKCHUCM NI

OTTAJIKMBAHHMECM 4HaCTHI BCIICCTBA.

Jlabopamopnwie pabomol u onvimol.

1. Onenka jauameTpa aTroma METOJIOM  PSOB (c

2.
3.

UCIIONIb30BaHueM (hoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe ABMKeHHE. PaBHOMEpHOE W HEpaBHOMEPHOE JIBHKEHHUE. CKOPOCTb.

Cpennsiga CKOpOCTb MPU HEPABHOMEPHOM JIBUKECHUU. PacU€T myTH U BpEMEHU IBUKCHUSL.

SIBneHue HHCPIUH. 3aKoH HHCPIHUU. BBaHMOHGﬁCTBHC TCJI KaK IIpUYHAa U3MCHCHUA

CKOPOCTH ABUIKCHUS TCII. Macca kak MCpa MHECPTHOCTH TCJIA. IInotHOCTE BeniecTBa. CBA3b

IIJIOTHOCTHU C KOJIMYCCTBOM MOJICKYJI B CAWHUILIC 00BEMa BCIICCTBA.

Cumna kak XapaKTCPHUCTHUKA BSaHMOHeﬁCTBHH ten. Cumna YIIPYTOCTH U 3aKOH FYKa

N3mepeHne cuiibl ¢ TOMOLIBI0 THHAMOMETpA. SIBIEHUE TATOTEHUS U cHila TshkecTH. Crita
TSOKECTH Ha Ipyrux IaHerax. Bec tema. HeBecomocTs. CnokeHue Cuil, HAPaBIECHHBIX
1o oiHOM npsiMoid. PaBHozelicTByromas cuil. Cuiia TpeHus.

TpeHue cKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6

HabGnronenue MexaHnueckoro IBMKEHHS Tela.

N3mepenre CKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
HaOntonenue siBieHUs1 THEPIUU.

Ha6nronenue n3aMeHeHusi CKOpOCTH TPU B3aUMOJICHCTBUU TeE.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrioxeHune CHiI, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

Ornpenenenue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapUKa B KUIKOCTH, MOJICIIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

OnpeneneHrue CpemHEW CKOPOCTH CKOJBXKEHUS Opycka WM Iapuka TIo
HAKJIOHHOM IIOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOTO TENA.

OMNBITHI, JEMOHCTPUPYIOITHE 3aBUCUMOCTh pacTshKeHU (IedopMaiivin) mpyKUHbI
OT IIPUJIOKEHHOU CUJIBI.

OnbITI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHMS CKOJIBKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.



Paznen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HNaBnenue. CnocoObl yMEHBUIEHUS M YBEIWYEHUS naBieHus. JlaBneHue rasa.
3aBUCHMOCTh JaBJICHUS Ta3a oT o0bEMa, TeMieparypsl. llepenada naBnenus TBEPABIMU
TeIaMM, SKMJIKOCTAMU M Tra3zamu. 3akoH [lackansa. IIHeBMaTHueckue MallIMHBIL.
3aBUCUMOCTh JIABJICHHS JKUJKOCTH OT TIIyOMHBL. ['MIpocTaTHyeckwili mapagokc.
CooOmaromuecs cocyibl. [ uapaBinuecKkiue MEXaHU3MBI.

Atmocdepa 3emau u atmocepHoe gaBieHue. [IpUUMHBI CYHIECTBOBAHHS
BO3yIIHOU 000m0uku 3emin. OnwiT Toppruuem. U3mepenne atmochepHOTO JaBICHUS.
3aBUCHUMOCTh aTMOC(EPHOTO JIaBJIE€HUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubops! ans
U3MEPEHMSI ATMOC(PEPHOTO J1aBJICHUS.

JleyicTBUE KUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYpPHI.

Ilepenaya naBaeHUs KUIKOCTHIO U Ta30M.

CooOuiaromuecs: Cocybl.

I'mpapaBnnaeckunii mpecc.

[IposiBeHue nencTBUs aTMOC(EPHOTO TaBICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BbEMa MOTrPYKEHHON 4YacTU Tena U
IUIOTHOCTH YKUJIKOCTH.

o vk wnN e
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PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcloBHE TJIaBaHUs TeJN: IJIABAaHWE WJIM TOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEW TeJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HMccrnenoBanme 3aBHCMMOCTH Beca Tella B BOAC OT 00BbEMA MOTPYKEHHOH B
KUJIKOCTh YaCTH TeNa.

2. OmnpeneneHre BBHITATKUBAIOMIEH CUJIIbI, AEHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHUJIbI, JEHCTBYIOIIEW Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

4. OmpIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOMICH  CHJIBL,
JICHUCTBYIOIIEH Ha TEJIO B )KUJIKOCTU, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH
TeJla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHHE JIOJIKU U OINPENCIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIIHOCTB. JHEPrHUs.

Mexanudeckas pabota. MOIHOCTb.



[IpocTbie MexaHU3MBI: pbluar, 0JIOK, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecus
peiuara. [lpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE MpPaBUIO»
Mexanukd. KITJI mpocTsix Mmexanu3MoB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckast 1 noreHunanbHas sHeprus. [IpeBpamienue
OJIHOTO BHJa MEXaHUYECKOM SHEPTUHU B IPYTrOi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu.

1. [IpuMepbl IpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOTBl CHJIBI TPEHHS MPU PABHOMEPHOM JIBHXKEHHH TeEJla IO

TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBanue yCnoBUM paBHOBECHS pblUara.
3. Hzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHwue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB B MOJIEKYJ. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopgenu  TBEPAOro, IKUJIKOTO M  ra3000pa3HOr0  COCTOSIHUM  BEIIECTBa.
Kpucrannuueckue u amopdusie Tesa. OObICHEHHE CBOMCTB I'a30B, KUIKOCTEN U TBEPABIX
T€l Ha OCHOBE TMOJOXEHUN MOJEKYISIPHO--KUHETHYeCKOM Teopuu. (CMmaunBaHHE H
KanWJUISIpHBIC SIBJIEHUSA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS YACTHII.
Buytpennsis sueprus. CrocoObl M3MEHEHHUS! BHYTPEHHEW SHEPTUM: TeIUionepenadya u
coBepIeHre padoThl. Buibl Terionepeauu: TemIonpoBOIHOCTh, KOHBEKIIMS, U3JTyUEHUE.

KonuyecTBo TeroTel. Y nenbHas TemI0EMKOCTh BellecTBa. Termioo0MeH U TeIIoBoe
paBHOBecue. YpaBHEHHME TeruioBoro Oamnanca. [lnaBiaeHme W OTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Termiora IuiaBineHusa. IlapooOpazoBanue wu
konaeHcauus. Mcnapenue. Kunenue. Y nenbHas Teriora napoodpa3oBaHusi. 3aBUCUMOCTh
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOINIMBA. Y IeNIbHAsl TeIIOTa CTOPaHMUSL.

[Tpuntuner pabots TeruioBbix npuratesneit KI1/] TerioBoro qurarens.

TerioBble IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.
3aK0H COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TEIJIOBBIX MPOIECCaX.
Jemoncmpavuu.
1. HaOmonenne OpOyHOBCKOTO TBUKEHHSL.



vk wN

v o N o

10.
11.
12.
13.

Habmonenue nuddysumn.

HaGnronenue siBneHuit cMaurBaHUs U KaMWUISIPHBIX SBJICHUH.

HaGuroieHne TermioBoro pacmpeHust Tedl.

N3menenne nmaBieHHWsl raza TpU HM3MEHEHWH OOBEMAa W HArpeBaHUU WIIH
OXJTKICHUH.

[IpaBuna n3amMepeHus TeMIepaTyphbl.

Bune! Teronepenaymn.

OxJakieHne TIpY COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmronenue kumnenus.

Habmronenune mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Mojenu TenJIOBBIX JIBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIK caxapa.

OnbIThl O HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEN U TBEPIBIX
TEIl.

OnpenenexHue gaBiaeHUs BO3ayXa B Oa/IOHE IINPHULIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIEHUS BO3AyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIaXKICHUS.

IIpoBepka THUIOTE3bl JTUHEWHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >XHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmtonenne u3MeHeHUs BHYTPEHHEM SHeprum Tela B pe3yJbTaTe
TeryIonepeayr 1 padoThl BHEITHUX CHUJI.

UccnenoBanue sBieHHs TEIJI0O0OMEHA MPU CMENIMBAHUU XOJIOTHON U TOpsYeit
BOJIBL.

Omnpenenenre KOJIWYECTBA TEIIOTHI, MOJYYEHHOTO BOAOW NpU TEMIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIIUHIPOM.

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
OnekTpuzanus Tel. JIBa poxa 2JEKTpUYECKHX 3apsAloB. BzaumopeiicTBue

3apspKeHHBIX Tel. 3akoH KyroHa (3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX Tl

OT BCIIMYMHBI 3apAa0B U paCCTOAHUA MCIKIAY TCJ'IaMI/I).



Dnektpuueckoe rnosne.  Hanpsk€HHOCTh  2yieKTpuueckoro moJid.  [IpuHiun
CYNEPIO3ULINH ISKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu »snektpuueckux 3apsioB. ODJIEMEHTAPHBIM JJIEKTPUYECKUM  3apsil.
Ctpoenue aroma. IIpOBOAHMKM U AMINEKTPUKHU. 3aKOH COXPAHEHUS DBJIECKTPUUYECKOTO
3apsja.

DJIEKTPUYECKHUIN TOK. Y CIOBUS CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA. MIcTOUHUKH
MOCTOSTHHOTO  TOKa. JIeMCTBUS 2JIGKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKUM TOK B KHUJIKOCTSIX U razax.

DnekTtpuueckas nenb. Cuia Toka. DJeKTpuueckoe HampsbkeHue. COnmpoTHBIICHUE
MPOBOJHUKA. Y IEJIbHOE CONPOTUBIICHUE BemlecTBa. 3akoH OMma Jid y4yacTKa ILENHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

Pabora 1 MoIHOCTH 3eKTpUUecKoro Toka. 3akoH [[xoyns—JIeHa. Dnexkrpuyeckue
LETH U IOTPEOUTENH IEKTPUUECKOM s3Hepruu B ObITy. KopoTkoe 3aMbikaHuE.

[locTossHHbIE ~ MarHuThl.  B3aumoaeWCTBHE  TIOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe nojie. MarautHoe nosie 3eMJIM B €r0 3HaYeHUe I )KU3HU Ha 3emuie. OnbIT
Opctena. MarHuTHOE MOJIE AIEKTPUYECKOro Toka. [IpuMeHeHue 3JIEeKTpOMarHuToB B
TexHuKe. JleHCTBME MarHMTHOTO TIOJIs Ha TPOBOJHUK C TOKOM. OJIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa. MIcnonb30BaHUE 3JEKTPOJABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Onbitel ®Dapanes. fBiaeHue snexkTpomMarHuTHOM wuHAYKUuU. lIpaBuno Jlenna.
Onextporenepatop. CriocoObl NOIy4YEeHHS JIEKTPUYECKON IHEPTUU.

DIIEKTPOCTAHITMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.
Jlemoncmpayuu.
DJIeKTpU3aIus Tell.
JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAsT UHIYKIIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUW SJIEKTPUUYECKOTO TOJIA.
HcTouyHMKM TTOCTOSTHHOTO TOKA.
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JIeCTBHS DIEKTPUIECKOTO TOKA.

=
o

. DIEKTPUYECKUI TOK B HKHUJKOCTH.

=
=

. I'a30BbIM paszpsm.

[y
N

. I3MepeHue Cuiibl TOKa aMIepMeTpOM.

[y
w

. I3mepenue 31eKTpuYecKoro HarpsiKeHUs! BOJIbTMETPOM.

|_\
o

. Peocrar n marasuH cOnpOTUBIICHUHN.

[y
(921

. BzanMoielictBre mOCTOSHHBIX MAarHUTOB.



16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre HEBO3MOXHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarHutHoe noJje Toka. DJIEKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onbitel Dapajnes.

3aBUCUMOCTh  HAIlpaBJICHUA HHAYKIIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomel u onvimol.

1.

o vk wN

10.
11.
12.

13.
14.
15.

16.
17.

18.

OneiTel 1O  HAOMIOAEHUIO  AJIEKTPU3alMK  Tel  HHAYKUUMEH W 1pHU
CONIPUKOCHOBEHUH.

HccnenoBanne n1eMCTBUS JIEKTPUUYECKOTO MOJIS HA POBOJHUKHN U TUIICKTPUKH.
C6opka u mpoBepka pabOoThI JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
N3mepenne u perympoBaHue CUJIbI TOKA.
N3mepeHne U peryIMpoBaHue HAIIPSIKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHWJIBI TOKA, HMAYIIETO 4Ye€pe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.
OneITB, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JJIEKTPUYECKOTO
CONIPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, ILIOLIAJAN IONEPEYHOrO CEYEHHUs U
Marepuaa.
IIpoBepka npaBuiia C0KEHUS HAIIPSHKEHUN IIPU OCIIEI0BATEIBHOM COEUHEHUN
JBYX pPE€3UCTOPOB.
IIpoBepka npasuia A CUIIBI TOKA IIPYU MApaUIeIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI JIEKTPUUECKOIO TOKA, UIYILEr0 Yepe3 pe3ucTop.
Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJEISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.
Onpenenenue KIIJ[ nHarpeBarens.
HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yuenune MAarHuTHOTO MOJISI TTOCTOSTHHBIX MarHuToB IIpU

uX OOBEIMHEHUH U Pa3/IeICHUU.
HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnebITHI, TEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI B3aWMOJEHCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CWJIbI TOKAa W HAIPaBJIEHUS TOKA B KaTYIIKE.
N3ydenune nerucTBUss MAarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.



19. KoHCcTpyHnpoBaHue U u3ydeHue paboThl JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. OnBITBI 1O HCCIEAOBAHUIO  SBJIICHMSI  DJICKTPOMAarHUTHOW — MHIYKIIMH:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS M HAIIPABJICHUS WHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJICHHUS.

Mexannueckoe  ABWKeHHE. MarepuanbHas  Touka. (Cucrema  OoTcyéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUS. PABHOMEpHOE NPSIMOIIMHENHOE IBUKEHUE.
HepaBHoMepHOe npssMonnHeiiHOe ABrkeHue. CpeHssi 1 MTHOBEHHAsl CKOPOCTh TeJla IPH
HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOycKOpeHHOE NpsAMONMHENHHOe JBHKeHHe. CBOOOIHOE MaJieHue.
Omnbitel ['anumnes.

PaBHOMepHOE nBHKEHUE 110 OKpYKHOCTH. [leproa u yactora oOpamienus. JInneinas
Y yTJIOBAasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepseii 3akoH Hprorona. Bropoi 3axkoH Herotona. Tperuit 3akoH HprotoHna.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
IIOKOS1, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHHs. Y CKOpEHHE CBOOOJHOIO Ma/ICHUs.
JBrxenue muianer Bokpyr Comnna. IlepBas xocMmueckas ckopocTs. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecue MaTepranbHOM TOUKH. AOCOIOTHO TBEPI0€ Te0. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Ttenma. M3MeHenue wummynbca. MMIynbc cuilbl. 3aKOH COXPaHEHHS
MMIyJbCa. PeakTUBHOE NBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYrOoCTH, TPEHHS.
CBsi3b oHepruu 1 padoThl. [loTeHIManpHas YHEPTUA Tela, OIHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHManbHas YHEPTHS CKATOU NpyKkuHbL. KnHeTtnyeckas sHeprus. Teopema o
KMHETUYECKOW HEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Jlemoncmpayuu.

1. HabnrogeHne MeXaHWYECKOTO JABUKEHHUS Tella OTHOCHUTEIBHO pAa3HbIX Tel

OTCYETA.

2. CpaBHeHME ITyTEN U TPACKTOPUH JBUKEHUS OJJTHOTO U TOTO K€ TeJIa OTHOCUTEIBLHO

pPAa3HBIX TEJ OTCUYETA.

3. M3MepeHune CKOpOCTH U YCKOPEHUS NMPSIMOJIMHEUHOTO JIBUKEHHS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

HaGnronenue nBmkeHUS Tela 1Mo OKPYKHOCTH.



8.
9.

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

HaOmronenne MexaHWYeCKUX SIBJICHUM, MPOUCXOIAIIUX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKECHHH OTHOCHUTEIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHMS TeJla OT MAacCChl TeJa U JCUCTBYIONIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPH B3aMMOICHCTBHUH TEII.

M3mMeHneHne Beca Tesna mpyu YCKOPEHHOM JIBUKECHUH.

ITepenavya ummnyJsibca py B3aMMOJCHCTBUU TEJI.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYIPYTOM B3aUMOICCTBUM.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaGnronenue peakTHBHOTO JBHKEHUS.

CoxpaHeHrne MEXaHUYECKON dHEPTHH IIPU CBOOOTHOM I1aJICHHH.

CoxpaHeHrne MEXaHWMYECKOW SHEPruM MpU ABWKECHUU Tela MOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa 1j1sl pa3roHa u JaIbHENIIIEro paBHOMEPHOTO IBUKEHUS
IapYKa WK TEIEXKKH.

OnpenenenHue cpelHEN CKOPOCTU CKOJIBKEHHS OpyCKa WM IBHXKEHHM S IIAPUKA T10
HaKJIOHHOW INIOCKOCTH.

OmnpeneneHre yCKOpEHHs Tella TPU paBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPHU PABHOYCKOPEHHOM JIBH>KEHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €CiM MpU PaBHOYCKOPEHHOM IBM)XEHHU O€3 HayalbHON
CKOPOCTHU IYTH OTHOCSTCS KaK pPsJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHU OJNHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre koduieHTa TPEHNU CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenne pabOThl CUJIbI YIPYTOCTU TP MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOABUXHOTO OJIOKOB.

N3yuyeHue 3aK0HAa COXPaHEHUs SHEPTUH.

Pa3zngen 9. Mexannueckue KoJ1e0AHUA ¥ BOJIHBI.



Konebarenbnoe paBuxeHue. OCHOBHBIE XapakTEPUCTHKW KOJEOAHWI: Mepuof,

qacToTa, aMININTy 4. MaremMaTU4EeCKuN U pr}KHHHLIﬁ MasATHUKH. HpGBpaHICHI/Ie 9HCPIUH

IIPH KOJIEOATEIbHOM JIBHOKCHHH.

3aTyxa10mHe KOJICOaHMS. BI)IHy>KI[€HHLIe koyicOanms. Pe3onanc. MexaHuuyeckue

BOJIHBI. CBOMCTBA MEXaHHMYECKHX BOJIH. HpOI[OJ'ILHBIC H TIOIICPCYHBLIC BOJIHBI. I[JII/IHa

BOJIHBI M CKOPOCTHb €€ pacHpOCTpaHEHUs. MEXaHU4YECKHE BOJIHBI B TBEPIOM TeEIIE,

CEUCMUYECKHE BOJIHEI.
3Byk. I'pomkocTe 3Byka ® BbIicoTa TOHA. OTpaxkeHue 3Byka. HMHpasByk u
yABTPa3BYK.

Jlemoncmpayuu.

1
2
3
4.
5
6

Habmronenue konebanuii Te o1 ISMCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHM PE30OHAHC.

Jlabopamopnsie pabomul u onvimol.

1.

7.

Onpez[eneHHe HJaCTOThI )51 [mepruoaa KoJICOaHUH MaTeMaTHYECKOIO
MasiTHHKA.

OmnpeneneHre 4acTOThl U EpUoAa KoJieOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEpHOJA KOJI€OaHUH MOABEIIEHHOIO K HUTH Ipy3a
OT JUTMHBI HUTH.

HccnegoBanue 3aBUCUMOCTU TEpUOJa KOJIEOAHWIM MPYKUHHOTO MAasiTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCMMOCTH NIEpUOa KoseOaHull rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

OnbIThI, TEMOHCTPUPYIOUIME 3aBUCUMOCTb IE€pUOJia KOJeOaHUN MPYKUHHOTO
MasTHHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne ycKopeHHs: CBOOOHOTO MaACHUS.

Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa

DJICKTPOMArHuTHbIX  BOJH. lllkama aAiuekTpoMarHuTHeIX  BOJH. lMcnosb3oBaHue

3JIEKTPOMArHUTHBIX BOJIH IJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.



1. I3ydyeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeledoHa.

Pa3znes 11. CBeToBbBIE ABJICHUS.

JlyueBas mopenb cBera. Mcrounuku cseta. lIpsMonuuerHOe pacnpocTpaHeHUe
ceera. 3armenusi Connma u Jlywel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3aKoH npesioMieHus cBeTa. [lo1HOe BHYTpEeHHEE OTPAKEHUE
CBETA. Hcnonp30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX.

JIunza. Xon nmydeir B nuH3e. OnTuyeckas cuctema Qoroamnmnapara, MUKpPOCKONa U
Teneckona. 1'a3 kak onrudeckas cucremMa. bam3opykocTh U TalTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CrioskeHHe CTIEKTPaIbHbBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu.

[IpssMmonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTtuyeckui CBETOBO/I.

Xox mydeii B cOOUparomiei JInH3e.

XoJ1 Iy4el B pacCEerBaroIIECH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

© N o Uk W N R

[Tpuntun aeicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moxenb riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yTJia MaJICHHUs.
2. W3yuenune xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yIJla TPEJIOMJICHHS CBETOBOTO Jiyda OT yrija
najieHUs] Ha TPAHUIIE «BO3IyX—CTEKIION.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBI0 COOMPAIOIIEH JINH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIEH JTUH3BI.
OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

N o v s

OnbITHI 110 BOCOPUSITHIO 1IBETA MPEAMETOB MPU UX HAOIIOJACHUH Yepe3 LIBETOBBIC
(bUIBTPEL.

Pa3znea 12. KBanroBble siBJIeHUS.

Oneitel  Pesepdopaa u mnnanerapHas monenb atoma. Mopenb aroma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.



PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uzinydeHusi. CTpoeHre aTOMHOTO spa.
Hyxnonnas monens atomHoro siapa. M3oronsl. PannoaktuBHble mpeBpamienus. [lepuon
noJiypacnajaa aTOMHBIX €.

SnepHble peakuuu. 3aKOHbI COXpaHEHUS 3apsA0BOIO0 U MAaCCOBOI'O YHCEN. DHEPTHUs
CBS3U aTOMHBIX sijiep. CBsI3b Macchl M SHEpruu. Peakiuu cuHTe3a W JENeHUs saep.
Ncrounnku sHeprun ConaHua U 3BE37.

SnepHas sHepreTuka. JleiicTBUS paliOaKTUBHBIX U3TyYE€HUN Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.
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IHoBTOpHUTEIBbHO-00001AIOIUI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOMUKA MOAYJIb TpPEIHA3HAYEH [JIsi CHUCTEMaTU3alluu U
000011IeHNs] TIPEIMETHOTO COJACPKAHUSA U OIbITa JACSITEIBHOCTH, TPUOOPETEHHOTO MpHU
M3Yy4EeHUU BCEro Kypca (H3MKH, a TakkKe I MOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEeHY M0 (Pu3MKe JJIs1 00yJaronuXxcs, BHIOPaBIIMX 3TOT YUCOHBIM
IIPEMET.

[Ipy u3ydyeHUM HAHHOTO MOXYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESTETPHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBACTCS JOCTIKEHHUE TMPEIMETHBIX H
MeTarpeIMETHBIX IJIAHUPYEMBIX pEe3yJabTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAY4YHas IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBJICHUIM
MPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NYECKUE SABICHUS, IPUMEHSIS
MOJTyYEHHbIC 3HAHUS, PEIIATh 33/1a41, B TOM YUCJIE KAYECTBEHHbBIEC U SKCIIEPUMEHTAIIbHBIE.

[TpyuHIMIIHATBEHO AEATENPHOCTHBIM XapaKTep NAHHOTO pa3Jeiia peaJnu3yeTcs 3a CYET
TOT0, 4YTO OOYYarOIIMECs BHIMOIHAIOT 3aaHKs], B KOTOPBIX UM IIpeajiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATh
(bu3nUeckue ABJICHUS B OKPYKAIOIIEH MpHUpOAe U MOBCEIHEBHOM *U3HM; UCIOJIb30BATh

Hay4YHbIC METOJIbl UCCAEAOBAHUS (PU3UUECKUX SBICHUMN, B TOM

qucye )1l IPOBEPKHU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;



O00BACHATH HAay4YHBIC OCHOBBI HanOoJee BaKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX
TCXHOJIOI“I/IfI, HaAalIpUMCP, IPAKTHYCCKOI'O HCIIOJIB30BAHUA PA3JIMYHBIX HMCTOYHUKOB
OHCPIMv Ha OCHOBC 3aKOHA IIPCBPAICHHA U COXPAHCHHA BCCX N3BCCTHLIX BUJI0OB OHCPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3uKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBJICHO HA
NOCTHKCHUE JIMYHOCTHBIX, METAlPEIMETHBIX ¥ MPEJAMETHBIX 00pa30BaTEeIbHBIX

pE3ybTaTOB.

B pesynbrare uzydeHus (pU3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Yy

oOyuarorierocst 0yayT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

0 mposiBiieHHe MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
duznyecKoil HayKu;

0 eHHOCTHOE OTHOIICHUE K TOCTHYKCHUSM POCCHICKHUX yUEHBIX--(DU3UKOB; O 2)
rPa’KIAHCKOI0 U YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0 roTOBHOCThH K aKTUBHOMY YYacTHIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHECHHEM TOCTIKCHHMA
busuKy;

0 oco3HaHWe Ba)XHOCTH MOPATBHO--3THYECKHX MPHUHITUIIOB B ACATEIHHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS:

0 BocmpuATHE ACTETUYECKUX KadyeCcTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH; 0 4) HEHHOCTH HAYYHOIO
MO3HAHUSA:

0 oco3HaHMe LEHHOCTHM (QU3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHA TEXHOJOTHM, BaXKHEWILIEH COCTABISAIOIICH
KYJIbTYDBI;

0 pasBurue Hay4yHOH JIFOOO3HATEIBHOCTH, HMHTEpEca K HCCIEN0BATENbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHusl KyJbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
Os1aromoJry4ust:

0 oco3Hanue 1EHHOCTH Oe3omacHoro oOpaza JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TIpaBWJ 0€30MacHOrO0 TIOBEACHUS Ha
TpPaHCIIOpTE, HA JOPOrax, C AJIEKTPUYECKUM U TEIUIOBBIM OOOPYJOBaHHEM B
JOMaITHUX yCIIOBUSIX;

0 cdhopMupoBaHHOCTH HaBbIKa peQIeKCUM, PU3HAHKE CBOETO MpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro 4eiaoBeka; 0 6) TpyaA0BOro BOCIMTAHMS:



- [ akTMBHOE yd4acTHME B pELIEHWH MNPAKTHYECKUX 3a1ady (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, rOpoja, Kpasi) TEXHOJIOTUYECKON U COIUATLHOM
HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;

- 0 uHTEpec K MPaKTUYECKOMY U3YYCHHUIO PO eCCHid, CBI3aHHBIX ¢ (GU3NKOIL; O 7)
IKOJIOTHYECKOT0 BOCITUTAHMSA:

- [0 opuenranus Ha npuMeHeHUE (HU3MUECKUX 3HAHMMA I pelieHus 3aaady B
00JIacTH OKpY’Kalollleld Cpe/bl, IUIAHUPOBAHUS IOCTYIIKOB M OLEHKU UX
BO3MOXHBIX ITOCJICICTBUUN JJIs1 OKPY’KAIOLLIEN CPEbI;

- [ oco3HaHue rn00ANBHOrO XapakTepa IKOJOIMYECKUX MpoOJieM MU MyTed HuX
pelieHus;

- 8) aganTanum K M3MEHSIOMUMCS YCJOBUSIM COUMAJIBLHOM W NPHUPOIHOM
cpeabl:

« 0O motpebHOCTH BO B3aUMOICHCTBHH TP BHITIOJIHEHUH UCCIICIOBAHHI 1 TIPOCKTOB
(bu3uYECKON HAMPABICHHOCTH, OTKPBHITOCTD OMBITY W 3HAHUSIM JPYTHUX;

- [0 mnoBblIcHHE YPOBHA CBOCH KOMIETEHTHOCTH uacpe3 IMPAKTHYCCKYIO
ACATCIBbHOCTD,

- [ nmotpebHOCTH B (hOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4Yucie (HOPMYyIUPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

« [0 oco3nanue neUUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

- [ nmanupoBaHUE CBOETO Pa3BUTHUS B TPUOOPETEHUH HOBBIX (PM3UUECKHUX 3HAHH;

- 0 CTPCMIICHHUC aHAJIIN3UPOBATH U BBLIABJIATL B3aMMOCBA3U ITPHUPOJEI, O6I_HCCTBEI u
9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (1)I/I3I/I‘ICCKI/IX 3HaHHfI;

- 0O omenka cBoux JEWCTBUN C Yy4€TOM BIMSHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHMs Mporpammbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOILETrO
oOpa3zoBaHusl y oOydaromierocst 6yayT chopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME MTO3HABATENIbHBIE YHUBEPCATbHbIC YUeOHbIEe 1EHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCalbHbIe yUeOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCATIbHBIC YUEOHbIE 1CUCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA



Ba3oBble Jiornyeckue AeiicTBHA:



BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB
(s1BNIEHUI );
yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIUU, OCHOBAHHUS IS
0000IIIeHHS U CPaBHEHHS,;
BBISIBJIATH 3aKOHOMEPHOCTHU ¥ MIPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX ¥ HaOJIOJCHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBIIATh TIPUUYMHHO--CIICICTBEHHBIE CBS3M MpPU H3YyYCHHU (PHU3UUECKUX
SIBJICHUI ¥ TIPOIIECCOB, JAENaTh BBIBOJIbI C UCIIOIB30BAHUEM JICTYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIJBUTATh TUIIOTE3bl O B3aUMOCBSI3AX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENLHO BBIOMPATh CIIOCOO peleHus: yueOHoM (pru3nuecKoil 3a1auu
(cpaBHEHME HECKOJIbKMX BAapUAaHTOB pEIICHHs, BbIOOp Haumbosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HUCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUJIaHY OIBIT, HECTIOKHBIN
(U3MYECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIEeN0BaHuE (HU3UUECKOTO
SIBJICHUSI,

OLICHMBaTh HAa NPUMEHUMOCTb M  JIOCTOBEPHOCTh HMH(POPMAILHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYJUPOBaTh 0OOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBAaTh  BO3MOXKHOE  JajbHEHIIEe pa3BUTHE  (PU3NYECKUX
MPOLIECCOB, a TAK)KE BBIJBUTATh NMPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATH Pa3IUYHbIE METO/bl, UHCTPYMEHTHI U 3alpoChl MIPU MOUCKE U
oTOope MH(POPMALMHU WA JAHHBIX C YYETOM MPEIJIOKEHHOM ydeOHON
(bu3uYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UH(POPMALIMIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJbHYIO (OpMy MpeacTaBICHUS
uHpoOpMalUu W WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XoAe OOCyXAeHHs y4eOHOro marepuaina, pe3ysibTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI U



BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA pENICHUE 3aJa4d W TOAJCpKAHUE
0J1aroKeJaTeIbHOCTH OOIICHMS,

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSMH JPYTUX YYACTHHUKOB
uanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO IMO3ZHIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPEJCTABIATh PE3YJIbTATHl BHITOJIHEHHOTO (PM3UUECKOTO OIbITa
(9KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHHON U MHIUBUTyaJIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3NYecKOo poOIeMbl;

MPUHUMATH LEJIM COBMECTHOM JEATENbHOCTU, OPraHU30BBIBATH JCHCTBUS
no e€ JOCTIDKCHUIO: paclpeiesiaTh poJid, OOCYXIaTh IMPOIECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS] HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAUECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C APYTUMHU YWiCHAMU
KOMaH/Ibl;

OIICHMBATh KAuye€CTBO CBOETO BKJaJla B OOIIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsAX, TPEOYIOIMNX
JUIS pelieHns (U3NUecKUx 3HaHU;

OPUEHTHUPOBATbCA B  PA3NIMYHBIX IOAXOJAX NPHUHIATUS  pPELICHUHN
(MHOUBUOYyaJdbHOE, MPUHATHE PELICHUs B TpYIIE, MPHUHITHE pELICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTAaBJISITh AJITOPUTM pELIeHHs (PU3NYECKON 3a1auu WK
IUTaHAa HMCCIICAOBAHUSA C YYETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MpEJIaraéMble BapUaHThl pelieHui; O
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTyallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;

OOBSICHATh NPUYUHBI  JOCTH)KEHHS  (HEAOCTH)KEHUS) PE3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
¢u3nyecKoro HMCClIeAOBAaHHUA WM TPOEKTa) Ha OCHOBE HOBBIX



OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM,;

CTaBUTh c€051 HA MECTO JIPYrOro YeJI0BEKa B XOJI€ CIOpa WU AUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIoro;
npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MU PEIIeHUH (PU3NUECKHX 3a/1ad WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ ITPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 7 kjiacce npeIMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJIb30BaTh  MOHATHS:  (U3MYECKHUEe U XHUMHUYECKHE  SIBJICHMUS,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIb, TMIOTE3a, E€IWHULBl (U3HUECKUX
BEJIMYMH, aTOM, MOJIKYyJia, arperaTHble COCTOSHUSI BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXAHMYECKOE JIBHJKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOAEHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIACTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiaeHUS (qudQy3usi, TEMIOBOE ABMKEHHUE YaCTHUIL BEIIECTBA,
paBHOMEpHOE  JBIDKEHHE, HEPaBHOMEPHOE JABI)KCHHE, WHEPLHS,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aAKPEIVIEHHOW OCHIO
BpallleHus, epeaaya JaBjIeHUs TBEPABIMU Te€JIaMU, KHUIKOCTIMHU U ra3aMu,
aTMoc(epHOe JaBieHME, IJIaBaHUE TeJ, IPEBpPALICHUS MEXaHWYEeCKOU
DHEPrUM) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3NIECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE H3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpY)XKalIlleM MHupe, B TOM 4YHclie (U3NYECKUE SBJICHHS B TMPHUPOJE:
OpUMEPHl ABMXKEHUS C Pa3jIMYHBIMH CKOPOCTSIMH B KHUBOM U HEXUBOMU
npupojie, ACUCTBUE CUJIbl TPEHHUS B MPUPOAEC UM TEXHUKE, BIMSIHUE
aTMoc(hepHOro JMaBJCHHs HA KUBOW OpPTraHW3M, IJaBaHUE pPbIO, phlyaru B
TEJIe YeJIOBEeKa, MPHU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OTKCHIBaTh M3yYEHHBIC CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCIIONB3YsI
dbusznyeckre BenMInHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOpPOCTb, CPEIHsSI CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC Tena,
CHJia TpeHHUsl, 1aBiieHue (TBEPAOTo Tema, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS



chJia, MEXaHu4yeckas paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KOA(PGUIIMEHT TOJE3HOTrO0 JEWUCTBUS MEXaHHU3MOB, KHHETHYECKas W
NOTEHUUANbHASI JHEPIus), IpPU ONHMCAHWU MPABUIBHO TPAKTOBATh
(u3NYECKUI CMBICH UCIIOJIB3YEMBIX BEIMUYUH, UX 0003HAUYEHUS U €IUHULIbI
bu3NYeCKUX BEIWYMH, HAXOAUTh (POPMYIBI, CBA3BIBAIOIINE JaHHYIO
¢u3NYeCKyl0 BETUYMHY C JPYTHMH BEIMYMHAMH, CTPOHUTH Tpaduku
U3YYEHHBIX 3aBUCHUMOCTEH (U3MYECKMX BEIUYMH; XapaKTepU30BaTh
CBOMCTBa Teld, (PU3MUECKHE SBJICHUS W MPOLECCHI, MCIONb3Ys IMpaBuia
CJIOXEHUS U (BIOJIb OJHOM NpsMoii), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena, MpaBUIIO paBHOBECHsS pblyara (0JIOKA), «30JI0TOE IMPABHIION
MEXaHUKH, 3aKOH COXPAaHEHUS] MEXaHUYECKOW 3HEpPruH, PU 3TOM JaBaTh
CJIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA W 3alUCBHIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, ITPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH MIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 1-2
JIOTHYECKHX ILIAaroB ¢ ONOpoW Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3a7adyd B 1—2 JAEUCTBUA, HCIHONB3YS 3aKOHBI H
(GopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIJIOBHUS 3a/1a4y 3aMMChIBATh KPATKOE YCIOBHE, MOACTABISTH (PU3NYECKUE
BEMYMHBI B (OPMYJIbI M TPOBOAUTH PACUEThl, HAXOAUThH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 33]a4, OLIEHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOMKHO PEIIUTh MPU MOMOIIU
($u3NYECKUX METO/I0B, B OTIMCAHUU UCCIIEOBAHUS BBIACIATH IPOBEPSEMOE
MPEeAnosoKeHre (TunoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3yibTaT, HAXOAUTh OLIMOKKA B XOJ€ ONBITA, JeNaTh BBIBOJBI MO €ro
pe3ynbTaram;

IPOBOJUTH OMbBITBI MO HAOMIOAEHUIO (U3UYECKUX SBJICHUM WU
bu3nIecKux CBOICTB TEJIL: dbopmyHpoBaTh MPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aIlMChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI W TEMIepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUS NPUOOPOB € YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;



IPOBOAMUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKOMN BEIUYUHBI OT
JIPYrol € HCHOJB30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCUMOCTH IMYTH
PaBHOMEPHO ABUXKYILETOCA Tela OT BPEMEHU JBWKCHUSA TeJIa, CUIbI TPEHUS
CKOJIBKEHUSI OT Beca Teja, KauecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIBI TPEHHS OT IUIOLIAAX COIPUKOCHOBEHUS TEN, CHUJIBI
YIPYTrOCTH OT yAJMHEHHs MPYKXUHBI, BBITAIKUBAIONIEH CHUIIBI OT 00BEMa
IIOIPYKEHHOM YacCTHU Teja U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH T€Ja, OT TIyOHHBI, HA KOTOPYIO MOIPY>KEHO TEJO0, YCIOBUM
IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara U OJIOKOB), y4aCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO UCCIENOBaHUSA, COOUpAaThb YCTAHOBKY W
BBITIOJIHATh W3MEPEHHUs], CIEAYysd MPEIIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BHUJIC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEPEHUS (UINYECKUX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPIOTO TeJa, CUIIa TPEHUS CKOJIbKEHHUSI, TaBIICHUE
BO3/lyXa, BBITAIKUBAIONIAS CUJIA, JICWCTBYIOIIAas Ha TMOTPY>KEHHOE B
KUIKOCTh  TeNo, KOA(OUIMEHT TOJIE3HOTO0  JACHCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIysl MPEUIOKEHHON HWHCTPYKIUHU: TPU BBITOJHECHUH
U3MEpPEHU CcOOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY M BBIUHCIATH
3HaYEHUE UCKOMOU BEJINYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAOIIUEcS COCYyIbl, OapoMmeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMUIBI JCUCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MX oOmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, TOPIIHEBOM HACOC, APEOMETD), UCMOIB3YS 3HAHUS
0 CBOMCTBAX (PM3UUECKUX SBICHUN U HEOOXOAUMBIEC (PU3NYECKUE 3aAKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh  HHPOPMAIMIO O  MPUMEPAX)
IPAKTUYECKOIO HCHOJb30BaHUS (PU3MUECKUX 3HAHUI B IIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuy ¢ pudbopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3[JOPOBBS M COOTIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HUCTOYHUKOB uWHGpopmanuu B HHTepHere B
COOTBETCTBHH C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIITNXCS
3HaHUW U NYTEM CpaBHEHUS pPAa3jIMYHBIX MCTOYHHUKOB BBIJIEIATH
uHpOpMaIIMIO, KOTOpas SBISAETCS NPOTUBOPEUMBON WM MOXKET OBITh
HEOCTOBEPHOM;

WCTIONIb30BaTh MPH BHITIOJTHEHUH YYEOHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYTO
auTepaTypy GU3MUECKOTo COAepKaHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPChHI
cetu MHTepHer, BianeTp NpuéMaMU KOHCIEKTUPOBAHUSA TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;



Co3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOPMAIMU (PU3HUIECKOTO COJICPKAHUS, B TOM
yucie myOaIuyHo AeiaTh KpaTKUe COOOIIEHUS O pe3yJibTaTaX MPOEKTOB TN
Y4€OHBIX UCCIEAOBAHUN, TPU 3TOM I'PAMOTHO HUCIOJb30BaTh HU3Y4CHHBIN
MOHATUMHBIM ammapar Kypca (GU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MIPE3CHTALUEN;

IIPY BBIMOJTHEHUN YYEOHBIX MPOEKTOB W WCCIECIOBAHUN PaCIpEesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBMM C TOCTaBJIECHHBIMU 3aJladyaMH,
CICIUTHh 3a BBINIOJHCHUEM INJIaHA JCHCTBUM, aJIcKBaTHO OIICHHUBATH
COOCTBEHHBIM  BKJaJ B  JIEITEIBHOCTh  TPYIIbI,  BBICTPAaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIMOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
amopdHble Teja, HACBHIIICHHBIM W HEHACHIIEHHBIA I1ap, BIAXXHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSA DOHEPIrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUHN 3apsifl, JIEKTPUUECKOE MOJIEe, MTPOBOJIHUKA
Y IUBJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHUE M CXKaTue, Tervlonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUISIPHBIC SIBJICHUSA, WCHAPEHUE,
KOHJICHCAIIUs, TUIaBJICHUE, KpUCTAUIM3alMs (OTBEpAEBaHUE), KUIICHUE,
TemJonepeaaya (TEenI0npPOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
ANEKTPU3ALMUS TEJ, B3aUMOJICUCTBUE 3apSA0B, JECUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aMMOACHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTIO TOJII Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHuTHasE UHIYKITHS)
[0 OIMUCAHHWI0O HX XapAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WYECKUX  SBJICHUH B
OKpY)KaloIlleM MHpPE, B TOM 4YHCIe (U3UYCCKHUE SBICHUS B IPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE M KaNWUIAPHBIE SABJICHUS B MPUPOJE,
KpUCTaJUIbl B mpupojsie, u3nydeHue ComHia, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, dJICKTPUIECKUE
SBJICHUSI B atMocdepe, IJIECKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emiin, Jpeid MOTI0COB, POJb MAarHUTHOTO MOJS ISl JKM3HM Ha
3emiie, MOJISIPHOE CUSHUE, [IPU 3TOM NMEPEBOJUTH MPAKTUUECKYIO 33]]a4y B



y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HMUYECKUX
SIBJICHUU

OMUCHIBATh U3YUYCHHBIC CBOICTBA TeN U (DU3UUYECKUE SIBICHUS, UCIIOIb3YS
bu3nueckue BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHs, KOJIMYECTBO
TEIUIOThI, YJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, YHEJbHAs TEIUIOTa
IUIaBJICHUS, YJE€ldbHAs TEIJIOTa MNapooOpa3oBaHUs, YZAENIbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOX(D(HUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOM
MAaIllUHbI, OTHOCUTEIbHAS BIIAYKHOCTh BO3TyXa, JICKTPUUECKHI 3apsil, cCHUiia
TOKA, DJJEKTPUYECKOE HANpPSHKEHUE, COMPOTHBICHUE IMPOBOJHUKA,
yZIeJIbHOE COIIPOTUBIICHUE BEIIECTBA, pab0oTa M MOLTHOCTH SJEKTPHUECKOTO
TOKa), MpU ONHCAHWHM TPABUIBHO TPAKTOBATh (DU3UUCCKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS U €AUHUIIBI (PU3NUECKUX BEIIUYUH,
HaxOJUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO (DPU3MUECKYIO BEIUYHUHY C
JIPYTUMHM BEJIMYMHAMHU, CTPOUTH TpadUKud H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapakTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE IMOJIOXKEHUSI MOJICKYJISIPHO--KUHETUYECKON TEeOopuu
CTpOEHHUS BEIEeCTBa, MPUHIUIT CYMNEPIIO3UINH MOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH Oma JyIsl ydacTKa Lenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHHs SHEPTUH, TIPU ATOM JaBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aMKUCHIBATh €M0 MATEMATUUECKOE BBIPAKECHUE;
OOBSICHATh (PU3MYECKHE TMPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITh
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKHUX
1aroB ¢ Onopod Ha 1—2 W3y4EHHBIX CBOMCTBA (PUBMYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacuy€THble 3a7auyd B 2—3 JACUCTBUS, HUCIONb3YsS 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYUHBI: HAa OCHOBE aHaIu3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7add, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble i €€ pEeIIeHUs, MPOBOJIUTH pPacdy€Thl M CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU MTOMOIIU
(bU3MYECKUX METOJOB, WCIIONB3YS OINHUCAHWE HWCCIEAOBAHUS, BBIICIATH
MpoBepsieMOe  MPEANOJIOKEHUE, OIEHUBaTh NPABWIBHOCTh IMOPsIKA
MIPOBEJICHUSI KCCJICIOBaHUs, JIeJIaTh BHIBO/IBI;



OPOBOAUTH OMBITHl 110 HAOMIONEHUI0 (U3NYECKUX SBICHUM WM
(u3nyeCKUX CBOMCTB Tell (KallWUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00b&Ma, TeMIlepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusi TMpPU H3JIYYEHHH OT I[BETA W3Jydarolled (Horjaomaromei)
IOBEPXHOCTH, CKOPOCTh MCHIAPEHUs] BOJBI OT TEMIEPATyphbl KUAKOCTU U
wiomanau €€ TOBEPXHOCTH, JJIEKTpU3aLUs Tel U B3aUMOJCICTBHE
NIEKTPUYECKUX 3apsANlOB, B3aMMOJCHCTBUE IOCTOSIHHBIX MAarHHUTOB,
BU3YyaJiM3allsl MAarHUTHBIX TMOJE€H TOCTOSHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO MOJIsI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOABUIATENS IOCTOSHHOIO TOKa): (OpMYJIMpPOBATh
IPOBEpPSEMBbIE MPEANOI0KEHHS], COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyZOBaHUs, ONKUCHIBATH XO/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH IPSIMBbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOU BIAXKHOCTH
BO3/lyXa, CHUJIbl TOKAa, HAINpPSHKEHUS C MCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOpOB U AATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOIN BETUUHHBI OT
Ipyrol C  HCIOJb30BAaHUEM TMPSAMBIX HU3MEPEHHH  (3aBHCHUMOCTH
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAM IOIEPEYHOTrOo
CEUEHHMS U yJIeTbHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJHHUK, OT HANPSIKEHUS Ha TPOBOJHUKE,
WCCJIEOBAHUE TOCIEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh MCCIEAOBAaHUE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, CIeNys MPEeIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJI€ Ta0JIUIL U rpaKOB, JI€JIaTh
BBIBOJIBI IO pE3YyJIbTaTaM MCCIIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE H3MepeHUsi (U3MUECKUX BEJIUYMH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE TMPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IUIAHWPOBATh HM3MEpPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYMHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMKCAHUS (B TOM YHCIIE: CHCTEMa
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOrHA, aMIIEPMETP, BOJLTMETP,
CUETYMK DJIEKTPUUYECKOW HHEPruM, 3JIEKTPOOCBETHTEIbHBIE MPHOOPHI,



HarpeBaTeNbHbIE  BJEKTPONPUOOPHl  (NMPUMEPBI),  AIEKTPUUYECKUE
IPEIOXPAHUTEIH, DIICKTPOMATrHUT, IIEKTPOIBUTATEIh TIOCTOSIHHOTO TOKA),
UCIIONB3YSl 3HAHUA O CBOMCTBaX (PU3WYECKUX SIBICHUNW U HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

+ pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIIbHBIC
IPUOOPHI 10 CXEMAM U CXEMATUYHBIM PUCYHKaM (’KUJIKOCTHBI TEPMOMETP,
TEPMOC, TICUXPOMETP, THUIPOMETP, ABUIaTEIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUECKUX LEenel c
IIOCJIEIOBATEIbHBIM U MApAJUICIIBHBIM COEAMHEHUEM DIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB MIEKTPUUECKUX LIEIIEH;

« TNPUBOAUTH MHpUMEpPbl  (HAXOAUTh HMHPOPMALUIO O  IMpUMEpax)
NPAKTUYECKOIO HCIOJNb30BaHUA (PU3NYECKUX 3HAHUI B MOBCEJHEBHOMN
XKU3HM JIJ1s1 oOecrieueHrs 0e30MacHOCTH NpH OOpallleHuu ¢ MpudopaMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPaHEHUS 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO ITOBEJIEHMS B OKPYKAIOILLEH Cpelie;

« OCYHLIECTBIISAITh MNOMCK HMHPOpMAUM (PUINYECKOTO0 COACpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMMEIOLIUXCSA 3HAHUM W INYTEM CPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIIEIATh HH(OPMAIUIO, KOTOpAast SIBISETCS
POTUBOPEYUBOUN HIIM MOKET ObITh HETOCTOBEPHOM;

*  HCIOJb30BaTh MPU BBHITIOJHEHUU YUCOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTO COACPKAHUS, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu UHTepHeT, BianeTh mNpuéMaMU KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

+ co3daBaTh COOCTBEHHBIE TMHCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHOOPMAIMIO H3 HECKOJbKUX HCTOYHHUKOB (PU3HUIECKOTO
CollepKaHWsi, B TOM YHCJE€ MYyOJUYHO TPEJCTABISATH PE3yJbTAaThl
MPOEKTHOM WJIM WCCIIEOBATENLCKON NEATEIBHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA amnmapaT Kypca (U3HKH,
COMPOBOXKJIaTh BBHICTYTVICHHUE MIPE3CHTAIINEH;

« TIPU BBINIOJIHCGHUHM YYEOHBIX TPOEKTOB W HCCIACAOBAHMHN (PU3MUECKHUX
IPOLIECCOB paclpeAesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHITIOJTHCHHEM IUJIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIAJ B
NEeATEILHOCTD TPYIIIHI, BRICTPAUBaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTeMa OTCYéTa, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEIBHOCTh MEXaHMYECKOTO JBIKEHHUA, nedopmanus
(ynmpyrasi, macTuyeckasl), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHUUECKUE KoyieOaHus U
BOJIHBI, 3BYK, HH(GPa3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IITKAJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30pPYKOCTh M JalbHO30PKOCTH,
CHEKTPbI UCITYCKaHUS U MOTJONIEHUS, anbda-, 0eTa- U raMMa-u3IydeHHs,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUMHEHHOE JBH)XEHHE, CBOOOJHOE
NaJICHUE Tell, PABHOMEPHOE JIBUKEHUE 10 OKPY>KHOCTH, B3AUMOAECHCTBHE
TeJ, PEaKTUBHOE JBUKEHUE, KOJIEOATEeIbHOE ABMIXKEHHUE (3aTyXxarolue u
BBIHY’KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBUJKEHUE, OTPAXKEHUE
3ByKa, OPSIMOJIMHEHHOE PaCIpOCTPAaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe OelI0ro CBeTa B
CHEKTp M CIOXEHUE CIEKTPAJIbHBIX 1BETOB, JHUCIEPCUSl CBETA,
€CTECTBEHHAs1 PaJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uwuciie (U3MYECKUE SIBICHUS B MPHUPOJIE:
MPWINBBI U OTIUBBEI, ABUKEHHUE TuTaHeT COTHEUHON CHCTEMBI, PEaKTUBHOE
JBW)KCHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OUOJIIOTMYECKOE IEHCTBHUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTITEHOBCKOTO M3JIy4YeHUW, €CTeCTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHYECKHE JIy4YH, PAJUOAKTUBHOE H3ITy4YEHUE
NPUPOAHBIX MHHEPAJOB, JCHCTBHE pATUOAKTUBHBIX W3IYYCHHM Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM TNEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUUECKUX
SIBIICHU;

OMMKCHIBATh MU3yUYCHHBIC CBOMCTBA TEN U (DU3UUYECKUE SBIICHUS, UCIIONB3YS
dbu3nyecKkre BEIMYMHBI (CPEIHSII U MTHOBEHHAs CKOPOCTh Tejla IMpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHUE, MepeMelIeHUe, MyTh, YrioBas
CKOpPOCTh, CHJIa TPEHHs, CUja YOPYrOCTH, CUJIA TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TIAJICHUS, BEC TeJla, WMIYJIbC Tela, HUMITYJIbC CHIIBI,



MEeXaHW4yecKass paboTa M MOIIHOCTb, IOTEHLMAJIbHAs DSHEPrus Tena,
HOJIHATOrO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAs SHEPTHUS CHKATOM
NPYXUHBI, KUHETUYECKas OHHEprus, TMOJHAas MeXaHW4ecKas »Heprus,
NEPUOJ U YacToTa KoyueOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIOMIICHUS CPEJlbl), IPU ONHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (PU3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJINYMH,
0003HAYCHUA M EAUHMIBI (PU3UYECKUX BEJIUYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH BEIMUYWHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SBICHUS M IPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPaHEHWUs! 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULMM CUJ, MPUHLMI OTHOCUTENbHOCTH [anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAXKECHHS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsSA0BOT0 U MaCCOBOIO YHCET
OpU SACPHBIX PEaKUMsIX, NPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 2—3 JTOTMYECKUX
1IaroB C ONOpoM Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3NYECKHUX SIBJICHHI,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelath pacu€THbBIC 3a/1auu (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUM ),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKUE BETMUYHUHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 331aUM 3alUChIBaTh KPATKOE YCIOBUE, BBISBIISTD
HEJIOCTAIOIINE WU U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBbIE JJIi pELIEHUs, TMPOBOAWTH pacuy€Tbl M  OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3UUECKON BEIMYMHBI,
pacno3HaBaTb MpPOOJIEMbI, KOTOpPbIE MOXXHO pPEHIUTh MpPHU [OMOIIH
(GU3MYECKUX METOAOB, HCIOJb3Ysl ONHUCAHUE HCCIEAOBAHMS, BBIICIATH
IpOBEPSIEMOE  MPEANOIOKEHUE, OLIEHWBATh IPABUIBHOCTh MOpsAKa
OPOBEJCHUS  HMCCIEAOBAaHUA, JellaTh  BBIBOJbI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;

OPOBOAMUTH OMBITHl 1O HAaOMIOACHUIO (U3MUECKUX SBJICHUN WU
bu3nUecKkux CBOMCTB Tell (M3ydeHue BTOpOro 3akoHa HbloTOHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBHUCHUMOCTb IEpUOJAa KoJeOaHUN NPy KHUHHOTO
MasiTHUKa OT MAacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBHUCHUMOCTH OT
aMIUTATYIbl MQJIBIX KOJICOAHUM, PSIMOJIMHEHOE pacpOCTpaHEHUE CBETA,



pasnoxeHue Oeyoro cBeTa B CIEKTP, U3YYCHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3epKaJie W CBOWCTB HM300pakeHHUs MpeAMeTa B COOHMparomiei
JUH3e, HAOJIOJCHHE CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000pyTIOBaHUS, OMTUCHIBATH XOJ] OMBITA U €T0 PE3YJIbTAThI, (HOPMYINPOBATH
BBIBO/IBI,

IPOBOJUTH MPU HEOOXOIMMOCTH CEPUIO MPSMBIX HU3MEPEHUU, OTPEICIIss
CpeqHee 3HAYCHHE W3MEpsSeMO BENWYMHBI ((POKYCHOE pacCTOSHUE
cobuparomieli JMH3bI), OOOCHOBBIBaTH BBHIOOP crocoba HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpA);

NPOBOJNTH HCCICNOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IYTH OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, MEpuoja
KOJIeOaHWI MaTeMaTU4ecKoro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yrja MaJeHUs W yria NpeOMJICHHUs] OT yria
NaJeHNs): IJIAaHUPOBATh HCCIEJOBAaHHME, CaMOCTOSATENIBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pPE3yJabTaThl MOJYYCHHOH 3aBHUCHMOCTH
bu3nUecKux BEIWMYMH B BHUJE TaOIUIl U TpaduKoB, JenaTh BHIBOJABI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMYUH (CpeaHsis
CKOPOCTb U YCKOPEHHUE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOMHOTO TMajeHUs, KECTKOCTh TPYKUHBI, KOIPPUIUEHT TpPEHUS
CKOJIbKEHUS, MeXaHHueckass paboTa M MOIIHOCTh, YacTOTa W TEPUOJ
KOJIeOaHMI MaTeMaTHYeCKOT0 W TPYKUHHOTO MAasSTHUKOB, ONTHYECKAas
cwia coOuparomeld JIMH3BI, PAJAUOAKTUBHBIA (OH): TIJIAHUPOBATh
U3MEpeHHs, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIMOJHSITH
U3MEpEHHs, CIeAysl TPEIIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYCHHUE
BEJTMYMHBI U aHATTU3UPOBATH MOYYCHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0OIaTh TIpaBUJjIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (U3MUECKUX MOJETEH:
MaTepuaibHas TOYKA, a0COJIOTHO TBEPAOE TEJIO, TOYECUHBI HCTOYHUK
CBETa, Ty4, TOHKAas JTUH3a, TUTAHETapHask MOJIeTTh aTOMa, HYKJIOHHASI MOJIEJTh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOW Ha MX oOmnucaHus (B TOM 4YHUCIE:



CIUJOMETp, JaTYUKU TOJIOKEHHSI, PACCTOSIHUS M YCKOpPEHHs, pakKera,
9XOJIOT, OYKH, TMEpHCKol, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCmonb3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SIBICHUH U HEOOXOAMMBIE (DU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEeMAaTUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUUYECKUX MPOIIECCOB MPU
pemeHnn  y4yeOHO--TIPaKTUYEeCKUX 3a]ad, ONTHYECKHUE CXEMBbI s
HOCTPOCHMS N300pakeHU B IUIOCKOM 3€pKajie U coOMparolei JInH3e;
OPUBOAUTH  TpUMEpbl  (HaXoauTh HMHPOPMALHKIO O  MPUMEpPax)
NPAaKTUYECKOTO HCIIOJIb30BaHUS (PU3UUECKUX 3HAHUN B IOBCEIHEBHOM
XKU3HU I obecriedeHnsi 0€30MacHOCTH Tpu oOpalieHuy ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3[IOPOBBS M COOTIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIEH Cpefie;

OCYIIECTBIATh TOUCK HH(pOpMammu (HU3MUECKOTO CONEp)KaHUSA B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYSI TOUCKOBBIN 3alpOC, HAXOIUTh
IYTU ONpPEAENIEHUs JOCTOBEPHOCTH MOJy4YEHHOW MH(OpMALIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENbHBIX HICTOYHHUKOB,

MCIIOJIb30BaTh MPH BBINIOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJIIPHYIO
JUTEPATYPY PU3UUECKOTO COAEPIKaHUS, CIPABOYHBIE MaTEPUAIbl, PECYPCHI
cetu UHTepHer, BianeTb nOpuEMaMU KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
uHGOpMaIlU U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOTO COACpIKaHUS,
nyOIMYHO MPEJCTABIATH PE3YJIbTAThl MPOSKTHON MIIM MCCIIEA0BATEIbCKOM
NeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYECHHBIN
NOHATUUHBIM anmapaT u3y4aemoro pasjaena (U3MKU U CONPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTale ¢ Y4éToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB H TeM (ungpossie)
n/n nporpamMmal Beero Konrpoasnbie | Ilpakruueckue obpaszoBarebHbIe
padoThI padoThI pecypebt
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 PusuKa - Hayka 0 IPUPOJC 2 0 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 DH3HICCKHE BETHIMHEI 2 0 1 https://m.eds00.ru/7f416194
. bubnuoreka [IOK
1.3 EcTtecTBeHHOHay4YHBIH METOJ1 TO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro 1o pasneny 6
Pasnen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6nmoreka [JOK
2.1 Crpoerue BemecTsa 1 0 0 https://m.eds00.ru/7f416194
JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII bubnuotexa [JOK
2.2 BEILIECTBA g 0 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 2 0 0 https://m.eds00.ru/7f416194
Wroro no pazneny 5
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Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

bubmuoreka [JOK
31 Mexanuueckoe aBHKeHHe 3 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 bubmuorexa [JOK
https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.3 Cua. Bunst ot 14 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
JaBnenue. Ilepenava naBieHust TBEPABIMU bu6nmorexa LIOK
41 TE€JaMU, )XUJIKOCTSMHU U Ta3aMH 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK
4.2 HlaBieHne JKuKOCTH 5 https://m.eds00.ru/7f416194
bu6nmorexa LIOK
4.3 ATtMoc(epHOe fapienne 6 https://m.eds00.ru/7f416194
JleiicTBHE KHUAKOCTU U Ta3a Ha MOrpyXEHHOE bubmmnoreka HOK
44 B HHX TEIO ! https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGoTa n MoIHOCTDh. JHEprus
but6mmoreka [IOK
51 Pabora 1 MOIIIHOCTH 3

https://m.edsoo0.ru/7f416194
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bub6nmoreka [IOK
5.2 1IpocTeie MeXaHH3MEL 5 0 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
5.3 Mexammieckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 13
8 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHuUe pa3/iesioB U TEM (ungposie)
[
e nporpaMmal Beero Konrpounubie | IlpakTHueckue o6pasoBaTebHbIe
paGoThI padoThI pecypeel
Pa3nen 1. TeruioBble siBieHUs
5 bu6nmorexa LIOK
1.1 CrpoeHue u CBOICTBa BELIECTBA 7 0 0 hitps://m.eds00.ru/7f4181ce
bu6nmorexa LIOK
1.2 Temrosrre nponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUSA
21 DIIEKTpUUECKUE 3apsiibl. 3apsKEHHBIE TeNa U 7 0 L bubnmnorexa [JOK

HUX B3aUMO/ICHCTBHE

https://m.edsoo.ru/7f4181ce
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. . bubnuorexa [JOK
2.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 20 1 8 hitps://m.eds00.ru/7f4181ce
bubnunorexa LIOK
2.3 MarHuTHEIE ABICHHA 6 1 3 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.4 ONEKTPOMATHATHAS HHTYKITHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 17
9 KIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposrre)
Ne i/m o0pa3oBaTe/ibHbIE
NPOrpaMMblI Kontpoabubie | IlpakTunyeckue
Bcero pecypchbl
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHu4eckoe JIBMKEHUE U CIIOCOOBI €T0 bubmmoteka IIOK
11 ONMCAHUS 10 0 1 https://m.edsoo.ru/7f41a4a6
. but6mmorexa [IOK
1.2 BsaumopericTare Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 3aKOHBI COXPaHEHUS 10 0 3

https://m.edsoo.ru/7f41a4a6
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Wroro no pazueny 40

Pa3zgen 2. MexaHnuuecKHne KOJe0aHUA U BOJTHBI

bubnunorexa LIOK
2.1 Mexammueckue Konebanms ! 0 3 https://m.eds00.ru/7f41ada6
bu6nmoreka [IOK
2.2 MexaHnuueckre BOJIHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJIE U bubnnorexa [JOK
31 3JIEKTPOMAarHUTHBIE BOJTHBI 6 0 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBble sIBJICHUS
bu6nmorexa LIOK
4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 htps://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 0 2 htps://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
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Pa3nea 5. KpantoBble ABJIeHUA

bu6nmmoreka [IOK
51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
5.2 Ctpoene aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
53 nepuble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
[ToBTOpEHKE M 0000IIEHNE CONEePKAHUS bu6nmorexa LIOK
6.1 Kypca ¢u3uku 3a 7-9 kinace 9 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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