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OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii A1 €CTeCTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB, IOCKOJIBKY
¢bu3nveckre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMHEH
u pusndeckoit reorpadueit. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MUPA, HO U MPEA0CTaBIsIeT HauboJiee siCHbIe 00pa3Libl IPUMEHEHHS HAyYHOTO
METO/a O3HAHHUS, T.€. Cl10c00a MOTy4YeHNUs JOCTOBEPHBIX 3HaHUI 0 mupe. Hakoner, ¢pusznka — 310
IIPEAMET, KOTOPBIA HAPALY C IPYTMMH €CTECTBEHHOHAYYHBIMU IPEIMETaMU JOJDKEH JaTh IIKOJIbHUKAM
IpeJcTaBiIeHue 00 yBIEKaTEeIbHOCTH HAYYHOI'O UCCIIEJOBAHUS M PalOCTU CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUS.

OpnHa U3 TIaBHBIX 337a4 (PU3NIECKOro 00pa30BaHus B CTPYKTYpe 00Iero oopa3oBaHus COCTOUT B
(bopMHpPOBaHNY €CTECTBCHHOHAYYHOI IPAaMOTHOCTH U MHTEpECca K HAyKEe Y OCHOBHOM MacChl 00YYarOLIHXCs,
KOTOpBIE B JalibHEHIEM Oy IyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX chepax nestensHocTH. HO He MeHee
Ba)KHOU 3a/1a4ei SIBIISICTCS BBISIBIICHHE M MTOJrOTOBKA TAJIAHTIMBBIX MOJIOJIBIX JTFOJICH JUISl IIPOJOIKECHUS
o0pa3oBaHus U JanbHeHel npoheccnOHaNbHON IESATEIBHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
MCCIICIOBAaHHUH U CO3[JTaHUH HOBBIX TeXHOJOTHA. COTIacHO MPUHATOMY B MEXIyHAPOJHOM COOOIIECTBE
omnpezeeHuo, « EcTecTBeHHOHAYYHAsI TPAMOTHOCTD — 3TO CITIOCOOHOCTD YEIOBEKA 3aHUMATh AKTUBHYIO
IPaKAaHCKYIO TO3UIHIO IO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMH UACIMHU. HaydHO rpaMOTHBIN YeIOBEK CTPEMUTCSI
y4acTBOBATh B apPT'YMEHTUPOBAHHOM O0CYKICHUH MTPOOJIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HEro CIEAYIOMNX KOMIIETEHTHOCTEH:

— Hay4HO OOBSACHATE SIBJICHUA,
— OIICHHUBATh U IIOHUMATh OCOOCHHOCTH HAay4YHOT'O UCCIICAOBAHMA,
— HWHTCPHPCTUPOBATDH JaHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCJILCTBA AJI IMTOJTYUCHUA BBIBOAOB.

N3yuenne pusnku cnocoOHO BHECTH pelIaonii BKIaJ B (OPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4arOLIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O NTPEAMETA «®U3UKA»

enu uzyuenus Gpusuku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBanus onpeneneHsl B Konnenuun
npenoaaBaHus yueOHoro npeamera « Pusnka» B o0pazoBaTeIbHbIX opranu3aiusax Poccuiickoit @enepanuu,
pean3yIoNX OCHOBHbBIE 00111€00pa30BaTeIbHbIE IPOTrpaMMBbl, YTBEPKICHHOH pemenneM Komnernn
MunncrepceTBa npocsemenus Poccuiickoit deneparym, mporokon ot 3 nexadps 2019 r. Ne [TK-4BH.

[enu nzydyenust Gu3mnKu:

— TpuoOpeTeHre HHTepeca U CTpeMIIeHHUs 00yUaloMIUXCs K HAYYHOMY U3Y4YEHHUIO TIPUPOJIBI,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpCIlCTaBJ'ICHI/Iﬁ 0 HAYYHOM MCETOJC MO3HAHUSA U (I)OpMPIpOBaHI/IC HUCCICIOBATCIBCKOTO
OTHOIICHUA K OKPYKAIOIINUM SABJICHUAM,



— (¢opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa H3yYeHUs OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHKE IPEICTABICHUN O PO (PU3HUKH [T PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymiel mpoeccnoHanbHOMN eI TeNbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K JalbHEHIIIEeMy 0Oy4YEHHUIO B 3TOM HAlpaBJICHUH.

JlocTrxkeHne ITUX 1eJiel Ha YPOBHE OCHOBHOTO 001ero 00pa3oBaHus 00eCreYnBacTCs PeieHueM
CIIETYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUU BCUICCTBA, O MCXAaHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX SBJICHHUAX,

— TpuoOpeTeHre yMEHUI OMHUCHIBATH U OOBSACHATH (PU3UUECKUE SIBIICHHS C UCIIOIB30BAaHUEM
[IOJIyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIINX PACUCTHBIX 33]1a4 C UCIOJIb30BAaHUEM (PU3NUICCKUX
MOJENEN, TBOPUYECKUX U MIPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

— Ppa3BHUTHE YMEHHI HAOIIOIaTh IPUPOTHBIC SBJICHUS M BBIIOJIHATEH ONBITHI, Ta00paTOPHBIE Pa0OTHI U
9KCHEPUMEHTAIbHbBIE UCCIIEAOBAHMS C UCII0JIb30BAaHUEM U3MEPUTENIbHBIX IPUOOPOB;

— OCBOEHHE IPUEMOB padOTHI ¢ UHPOpMaIHel (pU3nIecKoro coiep:kanus, BKItouas HHHOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUIX (PU3UKH; aHATN3 U KPUTUYECKOE OlIeHUBaHUE NHPOpMAIUY;

— 3HAKOMCTBO cO cepaMu TpoheCCUOHATLHOM JACSITSIILHOCTH, CBI3aHHBIMU ¢ (PU3UKOU, H
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha TOCTIKCHUAX (PU3UUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBumn ¢ ®I'OC OO0 dusnka sBiseTcs 00s3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
oOuiero obpaszoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT U3yuyeHue GU3nKu Ha 6a30BOM ypOBHE B
oobeme 238 4 3a Tpu roga o0ydeHHs 1Mo 2 4 B HeIeo B 7 1 8 kiaccax v 1o 3 4 B Henenro B 9 kiacce.



COJEPKAHUE YYEBHOI'O IIPEAMETA

7 KJIACC

Pa3zjnen 1. ®u3uka u e€ poJib B IO3HAHUHN OKPYKAKOIIEro MUpa
®dusmnka — HayKa 0 MPUPOJIE, N3ydaeT (PU3MUECKHUE SIBICHHUS: MEXaHUYECKUE, TeIUIOBbIC, JICKTPUICCKHE,
MarHUTHBIE, CBETOBHIC, 3BYKOBBIC.

dusnueckue BennuuHbl. 3mMepenne gpusndeckux BennyuH. Gusznyeckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CUCTEMA €AUHULL.
Kak ¢u3uka n apyrue ecrecTBeHHbIC HAYKU U3Y4aroT IpUpoy. EcTecTBeHHOHAayUHBIH METO/] IO3HAHMSL:

Ha6HIOI[eHI/Ie, MMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC I'MIIOTE3, SKCIICPUMCHT 110 IPOBCPKE IT'MIIOTE3,
00BsCHEHHE Ha6J'II-OI[a€MOFO spnenusa. Ommcanue q)HSI/I‘IeCKI/IX SIBIICHHH C IIOMOIIBIO Moneneﬁ.

JdemoHcTpauuu
1. Mexanuyeckue, TEIIOBbIE, DJIEKTPUUECKIE, MAaTHUTHBIE, CBETOBLIC SIBIICHUSI.

2. ®usznueckue npuOOPHI U MPoLEAypa NPSIMBIX H3MEPEHHUI aHATIOTOBBIM U U(POBBIM IPUOOPOM.

JladopaTopHbie padoThl M ONBITHI

1. Onpenenenue 1eHbI ACTCHUS IIKAIBI U3MEPUTEIBHOTO MpHOOopa.

2. I3amepeHue pacCcTosTHUM.

3. U3mepenune 00bEMa )KUIKOCTH B TBEPOTO TETIA.

4. OmnpeneneHue pa3MepoB MaNbIX TE.

5. U3mepenue temmneparypbl pu MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U JaT4HKa TEMIIEPATYPHI.

6. [IpoBenenue uccieq0BaHus O MPOBEPKE TUMIOTE3bI: NaJIbHOCTD MOJETA IAPUKA, MYIICHHOTO
TOPU30HTANILHO, TEM OOJIbIIIE, YeM OO0JIbIIe BBICOTA MyCKa.

Paznen 2. HepBOHa‘laJH)Hble CBCICHHUSA 0 CTPOCHHUH BEIIECTBA

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITLI, JAOKa3bIBAOIHUE NTUCKPETHOC CTPOCHUEC
BCIIICCTBA. OHBITI)I, AOKa3bIBAIOIIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

I[BI/I)KGHI/IG qacCcTull BCIICCTBA. CBs3b CKOPOCTH ABUKCHUSA YaCTHULI C TeMnepaTypofI. BpOYHOBCKOG
JABHIKCHUC, I[H(l)(l)ySI/ISI. BzaumogeiicTBHE YacTHUII BEISCTBA: IMPUTAKCHUEC U OTTAJIKUBAHUC.

AI‘peFaTHBIe COCTOAHUA BCIICCTBA: CTPOCHUC I'a30B, JKUJIKOCTEN U TBép)IBIX (KpI/ICTaHHI/I‘IeCKI/IX) TCII.
BzaunMocBs3b MCKOY CBOMCTBaMH BEILIECTB B Pa3HbIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3aMOCBS3b MCKOY CBOMCTBaMHM BEIIIECTB B
Pa3HBIX arpe€raTHbIX COCTOAHHUAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcoOeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemoncTpanuu

1. HabnroneHue OpOYHOBCKOTO JBHKEHHUSI.

2. HaGmronenue nuddysuu.

3. HaGmnroienue siBieHui, 00bSICHAIONMXCS IPUTSXKEHUEM UM OTTAIIKMBAHUEM YaCTHI] BEIIECTB.

JlaGopaTopHbie padoThl M ONBITHI
1. Ouenka nuaMeTpa aToMa METOAOM PSIOB (C UCTIOJIb30BaHUEM (oTorpaduii).
2. OnBITHI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OMBITHI 110 OOHAPYKEHUIO JCHCTBHS CHJI MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pasznen 3. /IBH:KeHHMe M B3aUMO/IeiiCTBHHI

Mexanuueckoe JBKeHe. PaBHOMEpHOE U HepaBHOMepHOE JBIKeHHE. CKOpocTh. CpeaHsist CKOPOCTh TPU
HEPaBHOMEPHOM JIBUKCHUU. PacyéT myTH ¥ BpEMEHH JIBIKCHHS. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBH-
xenue. Ckopocthb. CpeniHss CKOPOCTh MPH HEPABHOMEPHOM JIBM)KECHUH. PacueT myTH 1 BpeMEHU JIBUKCHUSI.



SBnenne nHepuuy. 3aKOH WHEPLHUU. B3anMoIeiiCTBIE T KaK MPHYWHA U3MEHEHHS CKOPOCTH JBUKCHHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsI3b TNIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYIT B
eIuHuIEe 00BbEMa BEIECTBA.

Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cuna ynpyroctu U 3akoH ['yka. M3amepenue cuibl ¢
MOMOIIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U cuia TsbkecTr. Cuna TsbkecTd Ha apyrux mianerax (MC).
Bec tena. HeBecomocth. CnoskeHue CUJl, HAITpaBJICHHBIX 110 OJIHOM NpsAMoii. PaBHoaelcTBytomas cwi. Cuna
TpeHus. TpeHue CKOJIbKEeHUs B TpeHue nokosi. Tpenue B nmpupoze u texuuke (MC).

JdemoHcTpanuu

1. HaGmroieHre MeXaHM4EeCKOro ABMKEHUS Tella.

2. I3mepenune CKOpOCTH MPSIMOIMHEHHOTO JIBHKCHHUS.

3. HaGnroienue siBJICHUS MHEPLIUH.

4. HabGmroeHne u3MeHEeHHs CKOPOCTH IPH B3aUMOJICHCTBUHU Tell.
5. CpaBHEHHUE Macc 10 B3aUMOJICHCTBHIO Tell.

6. CinoxeHue cuil, HalpaBJICHHBIX TI0 OHOM MPSIMOIA.

JlaGopaTopHble padoThI M ONBITHI
1. Onpenenenue CKOPOCTH PaBHOMEPHOTO IBMKEHHS (IApHKa B KUAKOCTU, MOJEIU AJIEKTPUIECKOTO
ABTOMOOWJIS U T. 11.).

2. OmpeneneHue CpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM [IapyKa M0 HAKJIOHHOM IITOCKOCTH.
3. OnpeneneHue MIOTHOCTHA TBEPAOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTbD PACTSHKEHUS (IeOopMaliui) Ipy>KUHBI OT TPUII0KEHHON
CHJIBL.

5. OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD CUJIBI TPECHUS CKOJIBXKCHUA OT BECa TCJId U XapaKTEpa
COIIPHUKACAOIIUXCA HOBerHOCTeﬁ.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbILIEHUS U YBETUYEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00beMa, Temmnepatypsl. [lepenaya naBiaeHus TBEpABIMU TEIAMU, )KUJIKOCTAMU U Ta3amu. 3akoH [lackans.
[THeBMaTHYecKe MalIMHBI. 3aBUCUMOCTD JABJICHUS JKUIKOCTH OT TIyOuHBL. [ apocTaTuieckuii mapamokc.
CooOmraromuecs cocyabl. [ napaBnudyeckie MeXaHU3MBbI.

ATtmocdepa 3emin 1 aTMochepHoe AaBieHHe. [I[puunHbI CyIieCTBOBaHUS BO3AYIIHOW 000I0UYKH 3eMITH.
OmnsiT Toppuuenu. M3mepenue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsl. IIpuGops! 171t u3MepeHus aTMOC(HEpHOTro AaBICHHUS.

JleicTBuE ®UIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJo. BeITankuBaromas (apxumMe10Ba) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

JdemoHcTpanuu

1. 3aBUCHMOCTH JTaBJICHUS ra3a OT TEMIIePaTypHhI.

. Ilepenaya naBieHHs )KUAKOCTBIO U Ta30M.

. CooOmaromuecst cocysl.

. I'mapasinueckuii pecc.

. I[IposiBnenue aeictBust arMoc(hepHOTO JaBICHUS.

. 3aBUCUMOCTD BBITAIKHUBAOIIECH CHIIBI OT 00BEMa MOTPYKEHHON YaCTH TeJa U TIIOTHOCTH JKUJIKOCTH.
. PaBeHCTBO BBITAIIKUBAIOIIEH CHUIIbI BECY BEITECHEHHOM KUIKOCTH.

~NOo OB WD

8. YcnoBue miaBaHus Te: IJIaBaHUE WITH MOTrpy>KEHUC TCJI B 3aBUCUMOCTU OT COOTHOILICHUA IUIOTHOCTEH
TC1a U XKUJIKOCTH.

JlaGopaTopHbie padoThl M ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KUJKOCTh YacTH Tea.



2. OnpeneneHue BHITATKUBAIONIEH CUITBI, IEUCTBYIOIIECH HA TEJIO, OTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHITBI, IEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MAcCHI TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH,
0T 00BEMa MOTPYKEHHOM B )KHUJIKOCTh YaCTH TEJa U OT IIOTHOCTHU YKHUJIKOCTH.

5. KoHcTpyupoBaHnue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKH U OIPEACICHUE €€ IPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa u MOIIHOCTB. JHEprus
Mexanuveckast paboTa. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, 6JI0K, HaKJIOHHAsI INIOCKOCTh. [IpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBuJIa pAaBHOBECHSI phIyara K 0JI0Ky. «30oToe rnpaBmioy» Mmexanuku. KI1/I mpocThix MexaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas v noteHuuanbHas 3Heprus. [IpeBpaiiienue olHOro Buaa
MEXaHUYECKOM 3HEPTruu B APYyroil. 3aKOH COXpaHEHHS SHEPTUN B MEXaHHKE.

JdemMoncTpanuu
[Ipumepsbl MpoCTHIX MEXAHU3MOB

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenue paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU TeJla 110 TOPU30HTAIBHOMN
MMOBEPXHOCTH.

2. UccrnenoBanue yCIIOBUI paBHOBECHS phlyara.

3. U3mepenue KII/ HakTOHHOH TIIIOCKOCTH.

4. 3yueHne 3aKOHa COXpaHEHUSI MEXaHUYECKOW YHEPTHH.

8 KJIACC

Paznen 1. TenioBble siBJIeHHUS

Monenu TBEpOTO, KUAKOTO U ra3000pa3HOro COCTOSHUH BeniecTBa. Kpuctamnndeckue u amop(HbIe Tena.
OOBbscHEeHUE CBOMCTB ra3oB, JKUIKOCTEH U TBEPABIX TEJT Ha OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-KUHETHYECKON
teopu. CMauyMBaHUE U KalMWUISIPHBIC SBJICHUsI. TEII0BOE paclIMpEeHNUEe U CXKaTHe.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBHIO TEIUIOBOTO IBUKEHUS YACTHII.

Buyrpennsist sneprust CriocoObl H3MEHEHUS! BHYTPEHHEHN SHEpruu: Temionepeaaya i CoBepiieHrue padboThl.
Buas! Tenonepenaun: TeIIONPOBOIHOCTb, KOHBEKIINS, U3IyYEHUE.

KonnuectBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BellecTBa. Teroo0MeH U TEMI0BOE PABHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBneHue u oTBepaeBaHNe KPUCTANIMYECKUX BEIIECTB. Y IeNbHas
TeruioTa riasieHus. Ilapoobpazosanue u konaencanus. Ucnapenne (MC). Kunenue. Y aenbHas Tennora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(EPHOTO JIaBiieHus. BiaxxHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y AeJIbHASI TEIJIOTa CTOPAHUS.

[Tpunuuns! pabots! TemoBbix Apuratenei. KIT/I teruioBoro apuratens. TemnoBble IBUTATENN U 3aIUTa
okpyxaroreit cpenpl (MC). 3akoH coxpaHeHus ¥ IPEeBpalleHHs SHEpPruu B TerioBbIX mpoieccax (MC).

JdemMoHcTpanuu

1. Habnronenne OpOYHOBCKOTO JBUKCHHUS

. Habmronenue nuddysun

. HalOiroteHue siBIeHN CMauyuBaHUs M KalMILISIPHBIX SBJICHUI

. Habmroienue TenaoBoro pacimpeHus Tel

. IsMeHeHne naBieHus ra3a nIpyu N3MEHEHUH 00bEMa M HarpEeBAaHUH HITH OXJIAXKICHUN
. [IpaBwmita m3mMepeHus TeMIepaTypsl

. Buap! renonepenaun

0O N O O b WD

. OxnaxeHue npyu coBepiieHu padboThl



9. HarpeBanue rpu coBepIieHUH padOThl BHEITHUMH CHIIAMH
10. CpaBHEeHHE TEIUIOEMKOCTEH Pa3TUYHBIX BEIIECTB

11. HaOmroneune KUeHus

12 .HaGumroieHre OCTOSIHCTBA TEMIIEPATyphl IPU TUIABJICHUN
13. Monienu TemIoBbIX IBUTATENEH

JlaGopaTopHblie padoThI M ONBITHI

1. OnbIThI 10 0OHAPYKEHUIO NEHCTBHSI CUJI MOJIEKYJISIPHOTO IIPUTSHKEHUS

2. OnBITH IO BBIPALIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOW COJIM MIIM caxapa

3. OnbITH 10 HAOJIIOAECHUIO TEIJIOBOI'O PACIIUPEHUS ra30B, XKUIKOCTEN U TBEPBIX TEJl

4. OmnpexeneHue 1aBleHUs BO3yXa B OaJUIOHE IUITPULIA

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00beMa U HarpeBaHUsI WU
OXJIAKICHUS

6. IIpoBepka runoTe3sl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUYECKOM TpyOKe
OT TeMIIepaTyphbl

7. HabmroieHue u3MeHeH!sl BHyTPEHHEN SHEPIUH Tella B pe3ysibTaTe TeIonepeaadn 1 padoThl BHEITHUX
CHJI

8. UccnenoBanue siBIEeHUS TEIUIOOOMEHA PU CMEIIMBAaHUU XOJIOAHOM U ropsiueit BOAbl

9. Onpenenenue KOIMYECTBA TEIUIOTHI, TOJYYEHHOT'O BOAOH MTPH TEMJI000MEHE C HarpeThiM
METAJUINYECKUM LIWINHAPOM

10. Onpexnenenue yaeabHOM TEIIOEMKOCTH BEIIECTBA

11. WccnenoBanue mpoiiecca uCrapeHus

12. Onpenenenre OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa

13. Onpenenenne yaenpHON TEIUIOTHI IJIABJICHHS JIbJA

Pasznen 2. 3J1eKTpnqec1me U MarHuTHbIC SAIBJICHUSA

DnekTpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaaoB. BzanmosenicTere 3apsokeHHBIX Tell. 3akoH Kynona
(BaBI/ICI/IMOCTB CHIJIBI B3aI/IMOI[€I\/JICTBI/I$I 3ApAKCHHBIX TCJI OT BEJIMYHUHBI 3apAJ0B U paCCTOAHUA MCKIY TeHaMI/I).

DnekTpudeckoe moJie. HampspkeHHOCTD JIEKTPUIECKOro Mo, [IpHHINTT CynepIio3uIInu SICKTPUIECKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsa0B. DiaeMeHTapHbIN anekTpudeckuit 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPAHEHUS DIIEKTPUUYECKOI0 3aps/ia.

DNeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOI0 ToKa. MICTOUHNKH MTOCTOSIHHOTO TOKA.
JleicTBUSI SIEKTPUUYECKOT0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B )KUIKOCTSIX
U rasax.

DnekTpuyeckas nenb. Cuia Toka. InekTprudeckoe HanpspkeHrne. COnpoTUBIECHHE TPOBOAHUKA. Y AEIBHOE
CONMpOTHUBIIEHUE BelecTBa. 3akoH OMa it yyacTka uenu. [locnenoBarenbHoe U mapajuielibHOe COeTMHEHNE
IMPOBOAHHKOB.

PaGorau MOIITHOCTD 3JICKTPUYICCKOT'O TOKaA. 3akoH I[)KO}/JIH— Jlenna. 3J'ICKTpI/I‘-ICCKI/Ie OCIIH 1 HOTpe6I/ITeJ'II/I
3JICI(TpPI‘-ICCKOI71 OHCPIUU B 6BITy. KOpOTKOC 3aMbIKaHHUC.

IIocTrossHHBIE MarHuTHL. B3anMoaelicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe 1oJjie. MarautHoe mosie
3eMIIM U ero 3HaUCHHUE JJI Y)KU3HH Ha 3emite. OnBIT 3pCTCI[a. MarsuTHoOe 1oJjie QJICKTPHUYCCKOI'O TOKA.
HpI/IMeHeHI/Ie SJICKTPOMArHuTOB B TCXHUKE. HeﬁCTBI/Ie MAarauMTHOIO I1OJIsI Ha MPOBOJHUK C TOKOM.

DNeKTpOoABUTaTENb IOCTOSHHOTO TOKa. Vcronbp30BaHKe AIeKTpOABUraTeNiel B TEXHUUECKUX YCTPOUCTBAX U
Ha TPAHCIOPTE.

OmnbiTel @apanes. SBnenue snekrpoMarautHor uHAYKIMH. [IpaBuio Jlenma. Dnekrporeneparop. CrocoOsl
MOJIyYEHHS HIIEKTPUUECKON SHEPruM. DIEKTPOCTAHIIMK Ha BO30OHOBIISIEMbBIX HCTOYHUKAX SHEPTHH.



JdemMoHcTpanuu

1. Dnextpusauus ten

JIBa poJia 3JEKTPUUYECKUX 3aPsIIOB M B3aUMOJCHCTBHUE 3apSIKCHHBIX TEJ
YCTpoCTBO U ACUCTBUE DIIEKTPOCKOIIA

DneKTpocTaTHuecKast MHAYKLNS

3aKOH COXPAHEHHUS JJIEKTPUUECKUX 3apsi0B

IIpOoBOTHUKY U JUDIIEKTPUKHU

MonenupoBaHu€e CUIIOBBIX JIMHAN 3JIEKTPUYECKOTO MOJIS

VCTOYHUKH IOCTOSITHHOTO TOKA
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. MO[[GJIHpOBaHI/IC MarHuTHBIX IT0JIEH ITOCTOSTHHBIX MAarHUTOB
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. OnbIT OpcTena

19. MarnuTHOe 110J1e ToKa. DJIeKTPOMArHUT

20. JleficTBE MarHUTHOTO TI0JISI HA TIPOBOJTHUK C TOKOM

21 DnexTpoABHUraTesh MOCTOSIHHOTO TOKA

22. VccnenoBanue SIBJICHUS SIEKTPOMArHUTHON WHAYKIUT

23. OnbiTel Qapages

24. 3aBUCUMOCTb HAIpaBJIEHHUs] HHAYKIIMOHHOTO TOKAa OT YCJIOBHUH €ro BO3SHUKHOBEHHUS
25. DneKTporeHepaTop MNOCTOSIHHOTO TOKA

JlabopaTopHbie padoThI M ONBITHI

1. OnbITel 1O HAOTIOAEHUIO SJEKTPU3ALNH TET HHAYKIHUEN U TPH CONPUKOCHOBEHUN
HccnenoBanue 1elcTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJHUKH U TUDJIEKTPUKHU
C6opka u npoBepka paboThI TEKTPUIECKOMN LEMHU NOCTOSHHOTO TOKA

N3mepenue u peryampoBaHue CHIIbI TOKA

o~ N

W3mepenue u peryaupoBaHue HAPSIKSHUS

6. HccnemoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U
HaINPsDKEHUS Ha PE3UCTOpe

7. OTBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUIECKOTO COMPOTUBIICHHUS IPOBOJIHUKA OT €0 JAJTUHBI,
TUIOMIA/IA TIOTIEPEYHOT0 CEUEHUS U MaTepualia

8. TlpoBepka mpaBuiia CII0KEHUS HAMTPSKEHUH MPH MOCIIEI0BATEILHOM COSTUHEHUH IBYX PE3UCTOPOB

9. TIlpomepka mpaBuiia AJis CUIIBI TOKA TIPU MapajyieIbHOM COSTUHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI EKTPUIESCKOTO TOKA, MIYIIETO Yepe3 PE3UCTOP

11. OnpeneneHue MOMIHOCTH AJIEKTPUIECKOTO TOKA, BEIICTIIEMOM HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Yepe3 JIAMITOUKY, OT HapsDKEHUS Ha HEel

13. Onpenenenue KIIJ] narpeBarens

14. UccnenoBanre MarHATHOI'O B3aNMOIEHCTBUS ITIOCTOSHHEBIX MAaTHUTOB

15. M3yuenne MarHMTHOTO TTOJISI TOCTOSTHHBIX MarHUTOB MPH UX 0OBbETUHEHHUH U pa3JIeIICHUN

16. UccnenoBanue AeHCTBUS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTb CHJIbI B3aUMOJACHCTBHUS KaTYIIKA C TOKOM U MarHuTa OT
CUJIBI TOKA U HAIPABJICHHS TOKA B KATYIIKE

18. N3yuenue neiicTBUSI MATHUTHOTO TOJISE HA TPOBOJAHHK C TOKOM

19. KoncrpyupoBanue u u3yueHUe pabOThl ANEKTPOJABUTATEINS

20. Uzmepenne KI1JI anmekTpoaBuraTeIbHOM yCTaHOBKH

21. OnbITHI 10 UCCIEIOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOW MHAYKIIMU: HCCIEA0BaHNE U3MEHEHHH
3HAYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznea 1. Mexaundyeckue sBJICHUA

Mexannueckoe qBuxenune. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENIBHOCTh MEXaHUUECKOTO
JBIKeHUs. PaBHOMEpHOE npsAMOIMHeHOe nBrKeHre. HepaBHOMEpHOE NPSAMOIMHENHOE IBUKECHUE.
CpenHsisi 1 MTHOBEHHAs! CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHOoyckopeHHOE IpsiMosinHeitHoe iBrxkeHue. CBoboHoe najgenue. OnbiThl [anues.
PaBHOMepHOE 1BUXKEHUE 110 OKpYKHOCTHU. [lepnon u yactora obpamienus. JInHelHas U yriioBas CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHHE.

[Iepsebiii 3akoH HeroTona. Bropoii 3akoH Herotona. Tperuit 3akon Herorona. [IpuHnun cynepno3unuun
CHIL

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cujia TPeHUsI CKOJIBKEHHUSI, CUJIa TPEHHS TIOKOSI, IPYTHUE BUJIBI
TPCHUSL.

Cuia TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHUE CBOOOIHOTO MaieHus. [[BukeHue miaHeT
Bokpyr Connna (MC). IlepBas kocMudeckasi CKOpocTh. HeBecoMoCTh U neperpy3KH.

PaBHOBecue matepuanbHON TOUKH. AGCOIIOTHO TBEpAOE Tesio. PaBHOBecHe TBEPAOTO Tea ¢ 3aKPEIICHHON
OCbI0 BpauieHus1. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3menenne ummyibca. iMimynbce cubl. 3aKOH COXpaHEHHS HMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus CBsi3b SHEPTUU U padOThI
[ToTeHunanpHas 3HEPrus TeNa, NOJHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHIManpHas 3Heprust cxaTou
npyxuHbl. Kunernueckas sneprusi. Teopema o KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOU
JHEPTUH.

JdemoHcTpanuu

HabutoieHne MexaHM4ecKoro ABM)KEHUS Tella OTHOCUTENBHO Pa3HbIX TE OTCUETA

CpaBHeHHe MyTel ¥ TPACKTOPHI IBMXKSHHS OJTHOTO U TOTO K€ TeJIa OTHOCUTENILHO PAa3HbIX TEJ OTCUYETA
N3mepenne cKopoCTH M YCKOPEHUS IPSIMOJIMHEWHOTO IBUKEHHUS

Mo

HccnenoBanne npu3HaKoB PaBHOYCKOPEHHOTO ABMXKEHUS

5. HalGmoneHnue ABM>KEHHS Tela [0 OKPY>KHOCTH

6. HaOmoieHre MeXaHW4IEeCKUX SIBIICHUM, POUCXOIAIINX B CHCTeMe OoTcueTa « Tenexxkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIbHO KaOuHeTa (pU3nKu

7. 3aBHCHUMOCTb YCKOPEHHMSI T€Ia OT MacChl TeJla U JeHCTBYIOMIEN Ha HErO CHJIBI

8. HalumroieHre paBeHCTBa CHII IPU B3aUMOJICHCTBUHU TeT

9. M3meHeHme Beca Tena MPH YCKOPEHHOM JIBHKEHUH

10.Ilepenava nmIryabca Ipu B3aUMOJEHCTBUH TET

11.IlpeobpazoBanust 3HEPTUH NPU B3aUMOIEHCTBUU Tell

12.CoxpaHeHne UMIyJbca IpU HEYTIPYTroM B3aUMOAECHCTBUN

13.CoxpaHeHue uMIyJibca Mpu aOCOTIOTHO YIIPYroM B3aUMOJICHCTBUN

14 . HabnroneHue peakTUBHOTO JIBHYKEHUS



15. CoxpaHeHHe MEXaHUYECKON SHEPTrUH IPU CBOOOIHOM IMaJACHUU
16. CoxpaHeHHE MEXaHNYECKOW YHEPTUM ITPH JBIKCHUH TEJIA M0 IEHCTBUEM IIPYKUHBI

JlaGopaTopHbie padoThI M ONBITHI

1. KoHcTpynpoBaHUe TpaKTa JijIsl pa3roHa U TaJIbHEHIIIEro paBHOMEPHOTO JIBUIKCHUS IIapUKa WIN
TEJICKKH

2. OrmpenenieHue CpeHel CKOPOCTU CKOJIBKEHHS OpyCcKa WITH JBMKEHHS IAPUKa 110 HAKIIOHHOW
TUIOCKOCTH

3. Omnpenenenue yCKOpEHUs Teja MPU PaBHOYCKOPEHHOM JIBIKEHUU 110 HAKIIOHHOW TIOCKOCTH

4. HccnemoBaHue 3aBUCIMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHKCHHUH 03 HadabHOU
CKOpPOCTH

5. TlpoBepka rumoTe3bl: €Cu MPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauaIbHONH CKOPOCTH ITyTH OTHOCSITCS
KaK psJl HEYCTHBIX YHCEJI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBEI

6. HccrenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHSI OT CHIJIBl HOPMAJILHOTO JIABJICHHS

7. Omnpenenenne K03QPUIHCHTA TPEHUS CKOIBKCHHS

8. Ompenenenue )KECTKOCTU MPYIKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHUS IIPH PABHOMEPHOM JBMKEHHH TEJIA 110 TOPH30HTAILHON
MTOBEPXHOCTH

10.Onpenenenue pabOThI CUIIBI YIIPYTOCTH MPH IMOIBEME TPY3a C HCIIOIH30BAHUEM HEITOIBIKHOTO H
MTOJIBIKHOTO OJIOKOB

11.M3y4denue 3aKkoHa COXPaHEHHSI SHEPTUU

Paznea 2. Mexanuuyeckue K0J1e0aHUS U BOJIHBI

Konebatenpaoe nmkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUHN: IEPHUOI, YaCTOTA, aMILIUTY .
MaremaTiueckuii ¥ Mpy>KUHHBIA MasTHUKY. [IpeBparienre sHepriuy npu KouedaTeIbHOM IBHKESHHU.
3aryxatomue Konebanus. BeiHyxneHHble konebanus. Pesonanc. Mexanndeckue BosHbl. CBoOMCTBA
MeXaHU4ecKuX BOJH. [Ipo nonbHbIe U nonepeuHble BOIHBI. [IJInHA BOJIHBI M CKOPOCTH €€ pacpOCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPIOM Tene, ceiicmuueckue BojaHbl (MC).

3ByK. ' poMKOCTB 3BYyKa U BbIcOTa TOHA. OTpaxeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JdemoncTpanuu

1. HaGnronenue xoneOaHuii TEJ MO JEHCTBUEM CHIIBI TSKECTH U CUJTBI YIIPYTOCTH
2. HaGnrorenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKHHE

3. Habnroienue BBIHYKICHHBIX KOJIEOaHUI U pe30HaHCca

4. PacipocTpaHeHue MPOAOJIBHBIX M MONEPEYHBIX BOJIH (Ha MOJIEIIN)

5. Habnroienune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTudeckuii pe3oHaHC

JlaGopaTopHbie padoThl M ONBITHI

1. Onpenenenue 4acToOTHI U IepHOJia KoJIeOaHUH MaTEMaTHYECKOTO MasiTHUKA

2. OnpezeneHne 4acTOTHI M TIepro/1a KoJeOaHwi Py>KHHHOTO MassTHUKA

3. UccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIEOaHHUH TTOABEIICHHOTO K HUTH TPy3a OT JIJTHHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHU MPYKUHHOTO MasiTHUKA OT Macchl rpy3a

5. IlpoBepka HE3aBUCUMOCTH NIepHoia KoeOaHui rpy3a, MOJBEIIEHHOT0 K HUTH, OT MacChl rpy3a 6.
OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTE II€pHUoaa KoJe0anuii IMPY>XUHHOI'O MajgTHHUKA OT MaCChI I'py3a 1
KECTKOCTHU IIPYKUHBI

7. 3MepeHue yckopeHHst CBOOOIHOTO MaICHHs

Pasnen 3. 3HeKTp0MaFHI/ITHOC MOJI€ H 3JICKTPOMArHUMTHbIC BOJIHBI



DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 311€KTPOMarHuTHbIX BoJH [lIkana
AJIEKTPOMAarHUTHBIX BOJIH. VICIIONIB30BaHKE DIIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH
2. BoytHOBEIE CBOMCTBA CBETA

JlaGopaTopHble padoThI M ONBITHI

1. zydenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TeTedoHa

Pa3nen 4. CBeroBbIe siBJIeHUS

JlyueBas mozens cBera. Mcrounuku cera. [Ipsamonunelinoe pacnpoctpaneHue csera. 3atmenust CoaHua u
Jlynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Tpenominienue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHEe OTpaxeHue cBeTa. Mcrnonb3oBaHue

IMOJIHOT'O BHYTPCHHETO OTPAXKCHUA B OIITUICCKHUX CBETOBOAAX.

JIunza. Xox myueit B muH3e. Ontuyeckas cucrema oToanmnapara, MUKpockona u teneckomna (MC). ['ma3
KaK OITUYecKasi cucreMa. biin3opyKocTh U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HptoToHa. CliokeHHe cekTpaibHbIX 1BeTOB. [lucnepcus
CBeTa.

JleMmoHCTpamumn

1. IlpsamonuHeliHOE paclpoCTpaHEHHUE CBETA.

Otpaxenue cBera.

[Tonyuyenne u3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTHyeckuii CBETOBO/.

XoJ myueit B cobuparorieit JIuH3e.

Xop mydel B pacCEeUBAIOIEH JTUH3E.

O N O O ~wN

[Tonydenue n300pakeHU C TOMOIIIBIO JINH3.

9. Ilpunuun peictBus ¢oToanmnapara, MUKpOCKOTA U TeIeCKOMa.
10.Monens riasa.

11. PaznosxeHue 0eoro CBeTa B CIIEKTP.

12.TTomyueHue OEIIOTO CBETa IIPH CIIOKESHHUH CBETa PA3HBIX I[BETOB.

JlabopaTopHbie padoThI M ONBITHI
1. UccnenoBanue 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4ya OT YIJia IaJIeHusl.

2. N3yueHne XapakTepuCTUK N300paKeHHs IIpeMETa B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yrijia nmpeJIOMJICHUSA CBCTOBOI'O JIyda OT yTJia MaJICHUA HA I'PAHUTIC
«BO3AYX—CTECKIIO».

4. ITomyuyenne U300paxeHUH ¢ MOMOIIbIO COOMPAIOLIEH JTMH3bI
5. Omnpenenenuie (OKyCHOTO PACCTOSIHUS U ONITUYECKOM CHJIBI CO OMparoleil TUH3bI.

6. OMBITHI 11O Pa3IOKEHUIO OEIIOTO CBETA B CITIEKT.
7. OUBITHI IO BOCTIPUATHIO IIBETA IPEIMETOB MIPH WX HAOIIOIEHUU Yepe3 IIBETOBbIE (DUITBTPHI.

Paszgen 5. KBantoBble IBJIeHUA

OmnsiTel Pesepdopaa u mianerapuas Mojens atoma. Mogens atoMa bopa. Micniyckanue v morjionieHmne
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa u rammansnyderus. CTpoeHne aToMHoro sjpa. Hykimonnas moaens



aTOMHOTO siipa. M30TombI.
PagnoaktuBHbIe peBpaienus. [lepuon nomypacmnana aTOMHBIX siIIEp.
SnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsI0BOTO U MACCOBOTO YMCEI. DHEPTUsl CBSI3U aTOMHBIX sIJIEP.
Css13b Maccnl ¥ 3Hepruu. Peakiuu cunrtesa u aenenus sjaep. Mcrounuku sueprun Connua u 38e31 (MC).
SAnepHas sHepreTuka. JlelicTBUS paJuOaKTUBHBIX U3JIy4eHU Ha kuUBble opranu3msl (MC).

JdemoHcTpauuu

1. CrekTpsbl U3Ty4eHuUs U MOTJIOLICHUS.

2. CrieKkTpbl pa3inyHbIX T'a30B.

3. CriexTp BOIOpOAA.

4. HabmoneHnue TpekoB B kamepe BumbcoHa.

5. Pabora cu€Turika HOHH3UPYIOIINX U3TyICHHM.

6. Perucrparnus u3inydeHus IpUpOIHBIX MUHEPAIOB U ITPOIYK TOB.

JlabopaTopHbie padoThl M ONBITHI
1. HaGnronenue CruIoNIHbIX ¥ IMHEHYAThIX CIEKTPOB M3TyUCHHUS.

2. UccrnenoBanne TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI TIO TOP MO3HOMY Ty TH (110 (hoTOrpadusim).
3. 3mepenue paanoakTHBHOTO (poHA.

IoBTOPUTENHLHO-00001IAIOIINI MOYJIb

[ToBTOpHTENEHO-0000IIAIONINI MOy Th IPEAHA3HAYCH JJIsl CHCTEMATH3aIMU U 0000ICHNUS TPEIMETHOTO
COZIep’KaHMUs U OTIBITA JIESTEIBHOCTH, IPUOOPETEHHOTO P U3yYSHUH BCETO Kypca (PU3MKH, a TaKKe JUis
OJAroToBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMeHy 1o (usuke i o0yyaromuxcs, BbIOpaBUIMX 3TOT
y4eOHBII MpenMeT.

[Ipu n3yyeHnn TaHHOTO MOAYJIS PEATU3YOTCS U CUCTEMATU3UPYIOTCS BUIbI JEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYUBACTCS TOCTHKEHUE MPEIMETHBIX U METANPEIMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB
oOydeHwusi, popMUpyeTCst €CTEeCTBEHHO-HAay4YHasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOIOB UCCIICIOBAHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (DU3NUECKUE SIBJICHUS, IPUMEHSIS
MOJYyYECHHBIE 3HAHUS, PEIIaTh 3a/1a4H, B TOM YHCJI€ KAYECTBEHHBIE M SKCIIEPUMEHTAIIbHBIE.

HpI/IHI_II/IHI/IaJ'H:HO JE€SATEIbHOCTHBIN XapaKTep JaHHOI'O pa3iciia pCalIn3ycCTCAd 3a CUeT TOr0, 4TO ydaluecsd
BBIITOJHAKOT 3aaHHs, B KOTOPBIX UM IIPEAJIAracTc:

— Ha OCHOBE MOJYUYEHHBIX 3HAHUHW PAacIO3HABaTh U HAYYHO OOBSCHATH (PU3NYECKUE SBIICHUS B
OKPY’KaOIIeH MPUPO/I€ U TOBCETHEBHOMN KU3HU,

— HCIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHU (1)I/ISI/I‘I€CKI/IX HBHCHHﬁ, B TOM YHUCJIC OJIsI ITPOBEPKU
THUIIOTE3 U TOJYUCHUSA TCOPCTUUICCKHUX BBIBOAOB;

— OOBACHATH HAay4YHBIC OCHOBBI HanOosee BaXKHBIX )IOCTI/I)KeHI/Iﬁ COBPEMECHHBIX TGXHOHOFHf/’I,
HaImpuMmep, MPaKTUICCKOro UCIIOJIB30BaHUA PA3JIMYHBIX KCTOYHUKOB DHEPIrUKX HA OCHOBE 3aKOHA IpPC-
Bpali€HusA U COXpaHCHHA BCEX U3BECCTHBIX BU0OB SOHCPTHUH.

Ka)KI(aH N3 TCM OJAaHHOTO pa3aciia BKIIIOYACT SKCIICPUMCECHTAJIbHOC UCCIICIOBAHUC 06061H2[IOU.[CTO
XapakTepa. Pazgen 3aBCpHIACTCA NPOBCACHUCM JHArHOCTUYECKON M OLIEHOYHOM pa60TBI 3a KypcC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

Nzyuenue yuebHOro npeamera «Ousnka» Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs JOKHO
obecreynBaTh JOCTUKEHUE CIEIYIOIMX JINYHOCTHBIX, METANPEIMETHBIX U IPEMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe éocnumanue:
— TMpPOSIBIICHHE UHTEpeCca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKH;
— IIEHHOCTHOE OTHOUICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u Oyxo6Ho-HpaecmeeHHoe ocnumanue:

— T'OTOBHOCTb K aAKTUBHOMY Y4daCTHUIO B O6CY)KI[CHI/II/I O6H.I€CTB€HHO-3H&‘II/IMBIX 1 3THYCCKHX HpO6HCM,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

— OCO3HaHHEC BAJKHOCTHU MOPAJIBHO-3TUYCCKUX IMMPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAUCCTB (1)H3quCKOﬁ HAayKH: ee TapMOHHUYHOI'O ITOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

llelmocmu HAYYHO20 NO3HARUA:

— OCO3HaHHUC ICHHOCTH (1)1431/1%01(0171 HAaYKH KaK MOITHOI'O HHCTPYMCHTA ITO3HAHUW MUPA, OCHOBbBI
Pa3BUTHA TCXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIONICH KYJbTYPbI;

— Pa3BUTHUC Haquoﬁ J'II-O603HaTCJ'II>HOCTI/I, HHTCPECCA K HCCHG,Z[OB&T@HLCKOI)'I JCATCIIbHOCTH.

Dopmupoeanue Kyabmypul 300p06bA U IMOUUOHAILHO20 ONALONONYYUA:

— OCO3HaHHE [[EHHOCTH 0OE30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
Ba)XHOCTH TIPaBUJI O€30MaCHOTO MOBEJICHHS HAa TPAHCIIOPTE, HAa TOPOTaX, C AIEKTPUIECKUM H TEIIJIOBBIM
000pyZ0BaHHEM B IOMAIIHUX YCIOBUSX;

— ¢(hopMHUPOBAHHOCTh HaBbIKA peQuIeKCUH, TPU3HAHKUE CBOETO MpaBa Ha OMMOKY U TAKOTO K€ IpaBa y
JIPYroro 4ejI0BeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE Y4acTHe B PeLICHUH MPAaKTUYECKHX 3a/1a4 (B paMKax CeMbH, LIKOJIbI, TOpOJa, Kpasi)
TEXHOJIOTMYECKON U COLIMAIbHON HAIIPaBJIEHHOCTH, TPEOYIOLIUX B TOM UHCIIE U (PU3NUECKUX 3HAHUI;

— UHTEpec K MPaKTUYECKOMY H3YYEHHUIO NMPO(eccHii, CBA3aHHBIX C GUIUKOM.
AKonocuueckoe socnumanue:

— OpHuCHTAlUHA Ha IPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 peuiCHud 3a/1a4 B o0iactu Oprmanmeﬁ
CpCabl, IIIaHUPOBAHUS TOCTYIIKOB U OCHKH UX BO3MOXKHBIX MOCJIEACTBUHI IS oxpyxcaromeﬁ CpCabl;

— OCO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IMyTeH WX peleHHs.
Aoanmayusa o0yuarue2o0ca K U3MEHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPEObl:

— HOTpe6HOCTB BO B3aPIMO,Z[CI>'ICTBI/II/I IIPpU BBINTIOJIHCHUN I/ICCJ'ICI[OBaHI/Iﬁ H IMPOCKTOB (I)I/I3I/I‘ICCKOI71
HAITPaBJICHHOCTH, OTKPBITOCTE OIIBITY U 3HAHUAM APYTHUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO AESITEeIbHOCTb;



— TOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (POPMYJIUPOBATH HJICH, IIOHATHS,
TUINOTE3bl O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

— 0CO3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
— IUTAaHWPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUI,

— CTPEMIJICHHUC aHAJIM3UPOBATh U BBIABJIATH B3aMMOCBA3H ITPUPOAHI, OGIJ.IGCTBa 1 3KOHOMHUKH, B TOM
YHUCJIC C UCITIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHI>1;

— OIICHKA CBOUX JICUCTBHH C yYETOM BIUSHUS HA OKPYXKAIOIIYIO CPETY, BO3SMOXKHBIX II100aIbHbIX
MOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

yHHBepcaJILHLIe N03HABaTeJbHBbIE JeliCTBUS

ba3zoenie nocuueckue oeiicmeun:
— BBISBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);
— YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIsl 0000IIECHHS U CPAaBHEHUS;

— BBIABJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUUA B PACCMATPUBACMBIX (1)8.KT8.X, JaHHBIX 1 Ha6J'IIOI[eHI/I$[X,
OTHOCAIIUXCA K (1)143qu0ng SBJICHUAM,

— BBIABJIATH NPUYIUHHO-CJICACTBCHHBIC CBA3U ITPHU U3YUCHUU (I)I/I?»I/I‘ICCKI/IX SIBJICHUH U IIpouccCCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM JCAYKTHBHBIX U UHAYKTHUBHBIX yMOBaKJHO'-ICHI/II\/JI, BbIABHUT'AaTh
THUITOTE3bI O B3aUMOCBA3AX (1)I/ISI/IIICCKI/IX BCJINYNH,

— CaMOCTOSITEIIbHO BBIOMPATh CII0CO0 perieHus yueOHol (pu3ndeckoil 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PELIeHUs, BBIOOP Hanboee MOAXOAIIEr0 C YUETOM CaMOCTOSATENIBHO BbIIEICHHBIX
KPUTEPUEB).

bazoeuvie uccneoosamenvckue oeicmeus:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HWHCTPYMCHT IIO3HAHUA,

— MPOBOJUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY IJIAHY OIIBIT, HECJIOKHBIN (PU3NYECKUI
9KCIIEPUMEHT, HEOOJIbINIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

— OLCHUBATH HAa IPUMCHUMOCTDb U NOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYUYCHHYIO B XOJA€ UCCICIOBAHUSA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTENbHO POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PEe3yIbTaTaM MPOBEICHHOTO
HaOJFOZICHUS, OTIBITA, UCCIICIOBAHNS,

— MPOrHO3UPOBATH BO3MOKHOC JalbHEHIIee Pa3sBUTHC (I)I/ISI/I‘-IGCKI/IX MponeccoB, a TakKKC BbIABUT'ATb
MMPECATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmayueii:

— MPUMEHSTH pa3INyuHble METO/Ibl, HHCTPYMEHTBI U 3aPOCHl IPU MOUCKE U 0TOOpE UHPOPMALIK UITH
JTAHHBIX C YYE€TOM MpeATIoKEeHHON yueOHoM (pu3ndeckoil 3a1auu;

— aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIHIO PA3TUYHBIX BUJIOB U POPM
[IPE/ICTABIICHMS;

— CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeICTaBIeHHs HHPOPMALIUU U HIUTIOCTPUPOBATH
pelaeMble 3aJa4i HECTOKHBIMHE CXeMaMH, TUarpaMMaMu, HHOU TpapuKol U UX KOMOWHAIHSIMU.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B XO0Je OO0CyXJIeHHUs y4eOHOro MmarepHualia, pe3yJbTaToB JIAOOPAaTOPHBIX pabOT U IMPOEKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJaeMOil TEMBbI M BBICKa3bIBaTh MJICH, HAIIEJICHHbIC HA pPEIICHHUE
3a/1a4¥ UIOIepIKaHre OJIaroXenaTeIbHOCTH OOIIECHUS;

— COITOCTABJISATh CBOM CYXKJICHHS C CY>KJISHUSAMH JPYTUX YIYACTHUKOB AHAIIOra, 0OHAPYKHBATh
pa3auvue U CXOICTBO MO3ULIUI;

— BbIPpAXKaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— MyOJUYHO NMPEACTABIATH PE3YJIbTAThl BHITOJIHEHHOTO (PU3MUECKOr0 OMbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA).

Coemecmuasn oeamenbHocms (COmpyoHuU4ecmeo):

— MOHHUMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHAHON ¥ UHIUBUAYATbHON paOOThI IPU PEIICHUN
KOHKPETHON (hU3MUYECKOil MPOOIeMBbL;

— IPUHUMATb LCJIN COBMECTHOM JACATCIIbHOCTHU, OPraHu30BbIBATH JEUCTBUS IO e JOCTHIXKCHHUIO:
pacupeaciisaTb poJju, O6CY)K,Z[8.TB IIPOLECChI U PE3YJIbTATHL COBMECTHOM pa6OTBI; 0606H_[8.Tb MHCHUA
HECKOJIBKHX J'IIO,HGfI;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, A0CTUI'asA KauCCTBCHHOI'O PE3YyJIbTAaTa 10 CBOCMY HAIIPABJIICHUIO U
KOOpAUHHPYS CBOU I[CflCTBPI?I C APYTYMMH YWICHAMU KOMAaHbI;

— OILCHHUBATh Ka4C€CTBO CBOCT'O BKJIaJa B O6IJ_II/II71 IMPOAYKT I10 KPUTCPUAM, CAMOCTOATCIIbHO
C(l)OpMy.]'IHpOBaHHbIM yY4aCTHHUKaMH B3aUMOJCHCTBHUS.

YHuBepcanbHbIe peryJsiTUBHbIE 1eCTBUSA

Camoopzauusauu;l:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYaIUIX, TPEOYIOUINX I pelieHUs PU3NIECKUX
3HAHHI;

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAX0AaX MPUHATHS pelieHUH (MHIUBUAYaTbHOE, IPUHATHE
pelIeHus B rpynine, NpUHITHE PEIIeHU TpynIoi);

— CaMOCTOSITEIIbHO COCTABIIATH aJITOPUTM PELIeHUs (PU3NUECKON 3a]jau UM TIaHa UCCIIET0BaHMSI C
Y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaracMble
BApUAHThI PELICHUN;

— Jienathb BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camokonmpons (pepnexcusn):
— JlaBaTh aJIeKBATHYIO OLIEHKY CUTYaI[UH U MIpe/jiararh IiaH e¢ U3MEHEeHHUS;

— OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS ) PE3YJIbTATOB I€ATEIbHOCTH, JaBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHUCIIE B XOJ BBIMOJIHEHUS (PU3HMUECKOTO UCCIIEIOBAHUS
WY TIPOEKTa) Ha OCHOBE HOBBIX 00CTOATENbCTB, M3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OLCHHBATH COOTBCTCTBUEC PE3YyJIbTaTa LCIN U YCIIOBUAM.

3M0uu0HaJleblﬁ UHmesieKkm:



— CTaBUTH ce0sl Ha MECTO APYTOro YeJIOBEKa B X0/ CIIOpa WM JUC KyCCUU Ha HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro.

Ilpunamue cebsa u opyzux:

— MpHU3HaBaTh CBOC MPaBO Ha OUIMOKY MpHU peleHuN PU3NYECKUX 3a/1a4 WU B YTBEP)KICHUSIX Ha
HAyYHBIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

IHNPEAMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenmMeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS
YMEHUM:

— HCIOJIb30BaTh MOHATHUS: GU3NYECKUE U XUMUYECKHUE SBJICHUS; HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEb,
TUIO0TEe3a; eAUHUIBI (PU3NYECKUX BETMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSI BEILIECTBa
(TBEpHOE, )KUIKOE, Ta3000pa3HOE); MEXaHUYECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
IPSIMOJIMHEHHOE), TPAeKTOPHS, paBHOACUCTBYIOMIAs crJl, AedopMarius (yrnpyras, miacTHIecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBreHus (auddys3us; TernnoBoe IBMKEHNE YaCTUIl BEIIECTBA; PABHOMEPHOE JBIKEHUE;
HEPAaBHOMEPHOE JIBJKEHUE; UHEPLIUS; B3aUMOICHCTBUE TEII; PABHOBECHUE TBEPIBIX TEJI C 3aKPEIIICHHON
OCBIO BpallleHMsI; Ilepe/jaya JIaBIeHUs TBEPABIMU TEIaMU, )KUAKOCTSIMU U Ta3aMu; aTMoc(epHoe
JTaBJICHUE; [IJIaBaHUE TEJ; IPEBpAaIlleHUs MEXaHUYECKOM 3HEPTUN) MO ONHUCAHUIO UX XapaKTEPHbIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

— Ppacno3HaBaTh NPOSIBIICHUE U3YUYEHHBIX (DU3NYECKUX SIBICHUI B OKPY>KaIOLEM MUPE, B TOM YHCIIe
¢du3nyeckre sSBICHUS B IPUPOJIE: IPUMEPHI ABHKEHHS C Pa3IMYHBIMU CKOPOCTSAMH B ’KHBOM U HEKUBOU
IpUpPOJIE; NecTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JaBJIEHUs Ha )KUBOM
OpraHu3M; IUIaBaHUE PbIO; PhIYary B TEJIE YEJIOBEKa; IPU ITOM MEPEBOAUTH NPAKTUUECKYIO 33/1a4y B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKHN (PU3NUYECKUX SBJICHUM;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SABJIICHHS, HCTIONB3YS (PU3NUECKUE BETUYUHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIA YIIPYTOCTH, CHIIa
TSDKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOro Tela, )KUIKOCTH, ra3a), BRITAIKUBAIOIIA CHIA,
MexaHu4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJIbI, MOMEHT CHUJIbI, KOO (PHUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHU3MOB, KHHETHYECKas U MOTEHIMAIbHAs YHEPTHs); TIPU ONMMMCAHUH MPABUIIHLHO TPAKTOBATH (hU3H-
YECKUH CMBICI UCIIOJIb3YEMbIX BETHMUWH, HX 0003HAYECHUS U €AMHUIIBI (PU3NYECKUX BETUYMH, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUNHY C JPYTMMH BETUYUMHAMU, CTPOUTH TpaUuKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MIPOLECCHI, UCIOb3Ys MPABUIIA CIOKEHUS
cuJ1 (BOJIb OJTHOM MpsIMOM), 3aK0H I'yka, 3akoH [lackains, 3akoH Apxumena, IpaBUJIO PAaBHOBECHS
pbruara (6;10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUYECKOI SHEPTHH; IPU ITOM
JlaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIMChIBATH €0 MaTEMaTHUECKOE BhIPAXKEHUE;

— OOBSICHATH PU3NUECKUE SIBIICHUS, MPOIIECCHl M CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalil IPaKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBIABIIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHUE U3 1—2 JIOTMYECKUX LIAroB ¢ ONMOpPoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3NYECKUX SIBICHU,
(bu3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

— pemiaTh pacueTHHIE 3a7a4i B |—2 NelCTBHS, HCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIIINE
(bmnqecm/le BCJIMYHMHBI: HAa OCHOBC aHAJIM3a YCJIOBUA 3a1d4U 3allMChIBATh KPATKOC YCJIOBUC, TTOI-



CTaBIATH (PU3UUECKUE BETUUUHBI B ()OPMYJIBI M IPOBOJIUTH PACUCThl, HAXOAUTH CIIPAaBOYHBIC TaHHBIE,
HE00XO0IMMBIE JUIS PEIICHUS 3a/1a4, OLCHUBATh PEATMCTUYHOCTH MOJTy4YeHHOH (pU3MYecKol BETUUNHBL;

— pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIINUTh MPHU MOMOIIN (PU3NYECKUX METO/IOB; B ONMCAHUU
HCCJIEJIOBAHMSI BBIACIATH IPOBEPSEMOE MPEINONIOKEHNE (TUIIOTE3Y), pa3indyaTh U UHTEPIIPETUPOBATD
MOJTyYEHHBIH pe3yNbTaT, HAXOIUTh OUIHOKH B XOJI€ OMbITA, EJIATh BHIBOJIBI 10 €r0 pe3yibTaTaM;

— MPOBOAUTH ONBITHI 110 HAOIIOACHUIO (PUINYECKUX SBICHUN WK (GU3NYECKUX CBOMCTB Tell:
dbopMyIMpoBaTh MPOBEPSEMbIE MPEAIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000py10Ba-
HUS, 3aIMCBIBATh X0/ ONbITAa M (OPMYIUPOBATH BHIBO/IBI;

— BBINOJHSATH MIPSIMbIE U3MEPEHUS PACCTOSTHUS, BDEMEHH, MACChI Tella, 00bEMa, CUITbI U TEMIIEPaTyphl
C HCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBATh OKa3aHUS MIPUOOPOB C yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTA U3MEPCHUIA;

— MPOBOAMTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NIECKON BETMYUHBI OT JIPYTOH C
HCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IMMYTH PaBHOMEPHO JIBIIKYIIETOCS TeJla OT BpPEMEHU
JBUKCHHSI TeJIa; CHJIBI TPSHHSI CKOJILKCHUS OT Beca Tella, KadecTBa 00paOOTKY MMOBEPXHOCTEH TN U
HE3aBHCUMOCTH CHJIBI TPEHUS OT IJIOIIAJAN COMPUKOCHOBEHUS TEJT; CUJIBI YIPYTOCTH OT Y IJIMHEHUS
MPYKUHBI; BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrPYKEHHOM YacTH Tela U OT TNIOTHOCTH JKUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOHHBI, HA KOTOPYIO IIOTPYKEHO TEJO0; YCIOBUMN TIaBaHUS Tell,
YCIIOBUH paBHOBECHS pbIvara v OJIOKOB); y4aCTBOBAThH B INITAHUPOBAHUH YICOHOTO MCCIIEAOBaHMUS, COOU
paTh YCTAaHOBKY U BBIMIOJHATH U3MEPEHHUS, CIIEYs MPEATIOKCHHOMY TUIaHy, GUKCUPOBATh PE3yJIbTAThI
MOJTyYEeHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE MPEUIOKEHHBIX TaOIUIl U TpaduKOB, J1e1aTh
BBIBO/IBI 10 pE3yJIbTaTaM HCCIICI0OBAHUS;

— MPOBOAUTH KOCBEHHBIE N3MEpPEHUs (PU3NUECKUX BEIUYHH (IJIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPJIOTO TEJIa; CUjla TPEHUS CKOJILKEHUS;, TaBJICHHUE BO3/TyXa; BHITAJIKMBAIOIIAs CHJIa, ICHUCTBYOIIAs Ha
MOTPY>KCHHOE B JKUJKOCTh TEJI0; KOA(P(HHUIIUEHT MOJIE3HOTO ACHUCTBHUS MIPOCTHIX MEXAaHU3MOB), CIICTYsI
MPEIOKEHHOW MHCTPYKIIMU: TIPU BBITIOJIHEHUH U3MEPEHHH COOMpaTh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NCKOMOM BEIMYHUHBIL;

— €000 1aTh paBUiIa TEXHUKHU 0€30IaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

— YyKa3bIBaTh NPUHIIMIIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOLIAIOIUECS COCYAbL, OapOMeTp, pbluar, MOABMKHBIA M HENOABM)KHBINH 0JI0K, Ha-
KJIOHHAs IJIOCKOCTB;

— XapaKTCPpU30BaTb NPHUHIUIIBI JEHCTBUA N3YUYCHHBIX HpI/I60pOB N TCXHUYCCKHX yCTpOﬁCTB C OHOpOI>'I
Ha UX OIIMCaHUA (B TOM 4YHUCJIC. IOJUIMITHUKH, YCTpOﬁCTBO BOOOIIPOBO/JA, FI/II[paBJII/I‘-ICCKI/Iﬁ pece,
MaHOMCTpP, BBICOTOMCD, HOpIJ.IHCBOﬁ Hacoc, apCOMCTp), HCIIOJIb3YS 3HAHUA O CBOMCTBaAX (I)I/ISI/I‘{CCKI/IX
SIBIICHUI U HCO6XO,Z[I/IMLIC (I)I/I3I/I‘ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH;,

— MPUBOJUTH MPUMEPHI / HAXOAUTH HH(POPMAIIUIO O MPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
(bu3nUecKrX 3HaHUI B TOBCEHEBHOM XKHU3HM I oOecrieueHus: 0€30MacHOCTH MPU 0OpaIleH!H ¢
npuOopaMu U TEXHUUECKUMH YCTPOICTBaAMU, COXPaHEHHUsI 3JJ0POBbsI U COOITIOACHUSI HOPM
3KOJIOTHYECKOT0 ITOBEJICHUSI B OKPYXKAIOILIEH Cpee;

— OCYUICCTBJIATH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHHU C 3aJaHHBIM
IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC UMCIOIIINXCS 3HAHUH U HYTéM CpaBHCHHA pa3JIMYHBIX HCTOUYHHUKOB
BBIACIIATDH I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘-IHBOfI WA MOJKET OBITh HC,E[OCTOBepHOI\/'I;

— WCIIOJIb30BaTh MU BHITIOTHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJIIPHYIO JINTEpaTypy (PU3NIECKOro



COJIepKaHusl, CIIPaBOYHbIE MaTEpHAJIbI, pECYPCHI c€TH VIHTEpHET; BIageTh NpUEeMaMH KOH-
CTIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHMs HHPOPMALIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC NMCbMCHHBIC U YCTHBIC COO6H.[€HI/IH Ha OCHOBE 2—3 MCTOYHHKOB
uHpOpMaLUU GU3NUECKOTO COJICPKAHUSA, B TOM YHUCIIE IyOJUYHO JIEJIaTh KPATKUE COOOIEHUS O
pe3ysbTaTax NpPOEKTOB WM YYEOHBIX HCCIEAOBAaHNMN; IPH ATOM I'PAaMOTHO UCIIOJIb30BATh H3Y4YEHHBIH
HNOHSATUHHBIN anmapar Kypca pHU3UKH, COIPOBOKAATH BBICTYIJICHUE ITPE3EHTALIUCH;

— IIPU BBIITOJHCHHUHU y‘-IGGHLIX ITPOCKTOB U HCCIIeOBaHUI pacupeCaciaATb 00513aHHOCTH B rpymmc B
COOTBETCTBHHU C ITIOCTABJICHHBIMU 3aJadyaMiu, CJIICAUTH 3a BBIIIOJTHCHHUEM IIJIaHA ,Z[GI‘/'ICTBI/II\/'I, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIHN BKJIaad B ACATCIBHOCTD I'PYIIIIbI; BBICTPANBATh KOMMYHHUKATUBHOC
BSaI/IMO,Z[eP'ICTBHe, Y4YUTbIBasd MHCHUC OKPYIKAIOIIUX.

8 KJIACC

[TpenmerHble pe3yabTaThl Ha 6230BOM YPOBHE JIOJIKHBI OTPaXxaTh CHOPMHUPOBAHHOCTD Y 00yUaIOIIUXCSI
YMEHUN:

— HCIOJIB30BaTh MOHATHS: Macca 1 pasMepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tella, HACHILICHHBIH U HEHACHI-
LICHHBIN [1ap, BIaXXKHOCTh BO3/1yXa; TEMIIEpPATypa, BHYTPEHHSISA SJHEPTUsl, TEIUIOBON JBUTATENb;
3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, MEKTPUUECKOE 110JI€, TPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBIN
EKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pa3nuuath ABJICHHS (TEIUIOBOE PacIIMPEHHE/CKATUE, TEIIoNepeiadya, TEIIOBOE paBHOBECHE,
CMauMBaHUE, KallWJUIAPHBIC SBJICHHUS, UCTIApEHHE, KOHACHCAlIUs, TUIaBIICHUE, KPUCTAILTU3alUs
(oTBepeBaHue), KUIICHHE, TeIuIonepeaayda (TemIonpoBOIHOCTh, KOHBEKIIHS, U3ITyUYeHUE); IEKTPU3AIIS
TEJI, B3aUMOJCHCTBUE 3aPSAI0B, NEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHYKIIKS) TIO OTH-
CaHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (U3UUYECKOE
SBJICHUE;

— Ppacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKPY>KaIOLIEM MUPE, B TOM YHCIIE
¢uznyeckue sIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaWIIISIPHBIE SIBJIIEHUS B IPUPOJIE,
KpHUCTaJIbl B ipupoze, u3nydenue CoiHia, 3aMep3aHie BOJA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, UHesl, CHEera; 3JIEKTPUYECKHE SBICHUS B aTMOc(epe, 3JEKTPUIECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIId, Jpeid Mmoo coB, poJib MATHUTHOTO IOJIs AJIS JKU3HU Ha 3emMJie, OIS pHOe CH-
SIHUE; IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYI0, BBIJIENIATH CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKN PUZNYECKUX SIBICHUN;

— OIIMCHIBATh U3yUYECHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONb3Ys (PU3HUECKUe BETUUUHBI
(TemnepaTypa, BHYTPEHHSS SJHEPTUsl, KOJMUYECTBO TEIJIOTHI, Y/IebHas TeIUIOEMKOCTh BEIlECTBA,
yZlenbHas TEeIJIoTa IUIaBJIEHUs, yAelbHas TEIUIOTa Mapoo0pa3oBaHus, yAeabHAas TEIIOTa CTOPaHHMSI
TOTIJINBA, KOA(PPUIIMEHT MOJIE3HOT0 JeHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, padOTa U MOILTHOCTh AIEKTPUUYECKOTO TOKA); IPU ONMHMCAHUU TPABUIIBLHO
TPaKTOBaTh (PU3UUECKHI CMBICI UCTIOIb3YyEMbIX BEIMYMH, 0003HAYEHUS U €UHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMHU BETMUYNHAMH,
CTPOUTH TPaPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHUS U MIPOLECCHI, CTIOIb3Ysl OCHOBHBIE
IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA, IPUHIUII CYTIEPIIO3ULIMH ITOJIEH



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsA/a, 3akoH Oma Juis ydyacTka Lemnu, 3akoH Jxoys -
Jlenia, 3aK0H COXpaHEHUs SHEPTUH; IPH 3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTUYeCKOe BhIPAKEHUE;

— 00BACHATH (PU3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYyaIlHid TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BHISIBISTH IPUIUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bsIiC-HEHUE 13 1 -
2 JIOTHYECKHUX IIaroB ¢ OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UIYCCKUX SBICHUHN, (PU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE; pelIaTh pacucTHbIE 3a7auu B 2 - 3 NeiCTBUS, UCIIONb3YsI 3aKOHBI U
(dbopMyIIbI, CBS3BIBAOIINE (PM3HMUECKHE BEIMUMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 33]]a4d 3alHChIBATh
KpPaTKOE YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX IS PEIICHUS 3a7a9d, BRIOUPATh 3aKOHBI M JOPMYJIBI,
HEOOXOIUMBIC JJIs €€ PEUICHHs], IPOBOUTH PACUCTHI U CPABHUBATH IMOTYYCHHOE 3HAYCHHE (DPU3MIECKON
BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCIINTE IIPpHU IIOMOIIU (bI/I3I/ILIeCKI/IX MCTOZO0B; UCIIOJIb3Yys
OIMHUCAHUC UCCIICAOBAHN, BBIACIIATE IPOBCPACMOC IMPCATIOIIOKCHNUEC, OLICHHUBATD IIPABUJIBHOCTD IMOPAAKA
IMMPOBEACHUA UCCIICA0OBaHNUsA, ACJIaTh BbIBOIBI,

— TMPOBOAUTH OIBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBJICHUN WM (PU3NUECKUX CBOMCTB TEJ
(KanmWJUTSIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIEpaTyphl; CKOPOCTH TIPO-
1[ecca OCThIBAHUS/HATPEBAHUS IPU M3IIYYSHUU OT [[BETA U3JTy4aroIIeH/morIomaroneii mToBepXHOCTH;
CKOPOCTh HCIIApEHUS BOJIbI OT TEMIIEPATYPbl )KUIKOCTHU U ILTOMIAAN €€ TOBEPXHOCTH; IIEKTPU3ALUs Tell
Y B3aUMOJICMCTBHUE JICKTPUUECKHUX 3apsiI0B; B3aUMOJICHCTBHE MTOCTOSIHHBIX MAarHUTOB, BU3YyaIH3allUs
MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB; JCHCTBUS MarHUTHOTO TOJIS HA TPOBOIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUTaTEINs TOCTOSHHOTO TOKa): (OpMyIUPOBAThH
poBepsieMble TIPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000pyA0BaHUS; ONUCHIBATH
XOJI OIBITa U (POPMYJIUPOBATH BBHIBOJIBI;

— BBIIIOJHATD IIPAMBIC UBMCPCHUA TCMIICPATYPhI, OTHOCHUTEILHOU BIIAXKHOCTU BO3/1yXa, CUJIbI TOKaA,
HANPSDKEHUS C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX BETTMYNH; CPABHUBATD
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEJIMUUHBI OT JPYTOH C
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTD COMTPOTUBIICHUS IPOBOAHUKA OT €T0 JJIUHBI,
IJTONIAJN ONIEPEYHOT0 CEYEHHUSI M YJIETbHOTO CONMPOTHUBIIEHUS BEIIECTBA MPOBOIHUKA; CHUJIBI TOKA,
UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJHUKE; UCCIIEIOBAHUE TIOCIIEN0BATEIBLHOIO U I1a-
palJIENIbHOTO COSIMHEHHI MPOBOJHUKOB): IIIAHUPOBATh HCCIEA0BaHNE, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeYs TPEIIOKECHHOMY TIJIaHy, (PUKCUPOBAThH PE3yJIbTATHI TOJYYCHHOM
3aBUCHMOCTH B BUJIE TaOJIUII U TPaUKOB, J€JaTh BEIBOBI IO PE3yIbTaTaM UCCIICIOBAHMS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUsl (U3NUECKUX BeTUUHH (yIeiIbHas TEMJI0OEMKOCTh BEIIEeCTBA,
COTIPOTHUBIIEHUE MPOBOJIHUKA, pab0Ta U MOIIIHOCTbH AIEKTPUUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHUS,
coOupaTh SKCIIEPUMEHTATIbHYIO YCTAaHOBKY, CJeLysl MPEAJIOKEHHON MHCTPYKIINH, U BBIUUCIISTh
3HA4YECHHE BEJINYNHBI;

— €000 1aTh MpaBUila TEXHUKHU 0€30IacHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

— XapaKTepH30BaTh MPUHIMIIBI ISHCTBUSA U3yUYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOi
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, NapoBasi TypOMHA, aMIIEpMETD,
BOJIbTMETP, CUCTUUK AIEKTPUUECKON SHEPTUH, IIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
INEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHUE MTPEIOXPAHUTENH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOUMBIE
¢buznyeckue 3aKOHOMEPHOCTH;



— Ppacno3HaBaTh NPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI 10 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHET0 CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI AJIEKTPUUECKUX LIETIEN €
II0CJIEI0BATENbHBIM U NapaJUIEIbHBIM COEJMHEHNUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HaUEeHUs
JJIEMEHTOB JJIEKTPUYECKUX LIENeEH;

— MPUBOJUTH MPUMEPHI/HAXOJUTh UHPOPMALIHIO O IPUMEpaxX MPAKTUUYECKOr0 UCIIOIb30BaHUS
buznyecKuX 3HaHHI B MOBCEIHEBHOM KU3HU ISl oOecrieueHus: 6e301MacHOCTH MPH O0palieHuH ¢ mpudo-
pamMH U TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAaHEHUS 3I0POBBS U COOJIIO/IEHUSI HOPM SKOJIOTUYECKOTO
MOBE/ICHUS B OKpY XKaIoLIeH cpene;

— OCYLIECTBIATH MOUCK MH(pOpMaru (GpU3MUecKoro coaepxkanus B cetu VHTepHET, Ha OCHOBE
UMEIOIMXCS 3HAHUH U IyTEM CPaBHEHUS JOTOIHUTEIBHBIX HCTOYHUKOB BBIICISATH HH(POPMAIIUIO,
KOTOpas SIBJISIETCS IPOTUBOPEUMBOI MIJIM MOKET ObITh HEOCTOBEPHO;

— HCII0JIB30BAaTh IIPpU BBIIIOJIHCHUHA y‘le6HBIX 3a,I[aHI/Iﬁ HAay4YHO-TIOIIYJISIPHYIO JIMTCPATYPY Q)HSHHGCKOFO
COACPpIKaHUA, CIIPABOYHBIC MaTCPHUAJIbI, PECYPChI CETU I/IHTepHCT; BJIaACTH HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, npeo6pa3013aHI/I51 I/IH(l)OpMaI_II/II/I nu3 O,Z[HOﬁ 3HAKOBOM CHCTEMBI B APYTYIO,

— co3JaBaTh COOCTBEHHBIEC MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEH s, 0000111ast HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, B TOM UUCIIE IyOJINYHO PEJICTABISTh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIEA0BATEIBCKOM NE€ATEIBHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUEHHBIN
HNOHATUIHBIN annapaT Kypca (U3MKH, COPOBOXKAATh BBICTYIUICHHUE MPe3eHTalNeH;

— TIpY BBIIIOJHEHUU Y4EOHBIX MMPOEKTOB U UCCIIEIOBAHUN (PU3NIECKUX MPOLIECCOB PACHIPEEIIATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMH 33/1a4aMH, CJIEIUTh 32 BHIIIOJIHEHUEM IIaHA
NeMCTBUIM U KOPPEKTUPOBATH €T0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA[ B 1€ATEIIbHOCTh IPYIIIIbI;
BBICTPanBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBIE, TPOSBIISISI TOTOBHOCTD pa3periaTb KOH(QIHUKTHI.

9 KJIACC

[IpenmeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00yUarOLIUXCs
YMEHUM:

— HCIOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepualbHas TOUKa, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOT0 IBUKEHUS, nedopmanusd (ynpyras, IiiacTu4eckas), TpeHue, IEeHTPOCTPEMUTENbHOE
YCKOpPEHHE, HEBECOMOCTb U MePEerpy3KH; LIEHTP TSHKECTH; aOCOIFOTHO TBEPJI0E TEINO, IEHTP TAKECTU
TBEPJIOTO TeJla, PABHOBECHE; MEXAaHWYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(PPaA3BYK U YJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTh,
CHEKTpPBI UCITYCKAaHHUS U MOTJIOLIEHUS; allb(a, OeTa U raMMa-u3ydeHus, U30TOIbI, siiepHasi SHEPreTHKa;

— pa3nuuaTh SABJICHMS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJINHENHOE BUKEHHE,
PaBHOYCKOPEHHOE PSAMOJIMHEHHOE TBH)KEeHUE, CBOOOIHOE Ma/IeHUE T, PABHOMEPHOE JIBUKEHHUE 110
OKPYXHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JBM)KEHUE, KOJieOaTeIbHOE ABMKEHUE (3aTyXarollue u
BBIHY KJICHHbIE KOJIe0aHMs), PE30HAHC, BOJIHOBOE JBIKEHHE, OTPAXKEHHE 3BYKa, MPSMOJIMHENHOE
pacrpocTpaHEHHE, OTPAKEHHUE U ITPETIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA,
paznoskeHue 0eoro cBeTa B CIEKTP U CI0KEHHE CIIEKTPAJIbHBIX [[BETOB, TUCTIEPCHUs CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOTO CIIEKTPa U3IyYEeHUSI) IO OIUCAHHUIO X
XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SIBICHUE;

— Ppacmo3HaBaTh MPOSIBIIEHUE N3YYEHHBIX (PM3MUECKUX SBJICHUN B OKpY’KalOIeM MHUpE (B TOM YHCIIE
¢u3nUeckue sIBICHUS B IPUPOJIE: MPUIUBBI U OTIUBHI, IBHKEeHUE I1aHeT COTHEUHOW CHCTEMBI,



PEaKTUBHOE IBMKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MIIETPSCEHHUE,
celicMu4eckue BOJIHBI, IIyHAMH, 3XO0, [IBETA TeJl, ONTHYECKHE SBJICHUS B IPUPOAE, ONOIOTHYECKOe
JeificTBUE BUIMMOTO, YABTPA(PHOIETOBOIO M PEHTTEHOBCKOTO U3ITyYeHHUN; €CTECTBEHHBIH
paznoaKTUBHBIA (DOH, KOCMUYECKHE JIy4d, PaAMOAKTUBHOE H3IIydYeHHE TPUPOJHBIX MUHEPAJIOB;
JeICTBUE PaIMOAKTUBHBIX U3IYyYEHUI Ha OPraHU3M UeJI0BEKa), IPU 3TOM [IEPEBOJUTH IPAKTUUYECKYIO
3aady B yueOHYI0, BBIICISTH CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKY (PU3HUECKUX SBICHUM;

— OIIUCBIBAaTh U3yUYECHHbIE CBOWCTBA Te U (PM3NYECKUE SIBICHUS, UCIIOJIb3Ys (PU3HUECKUE BETUUNHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHHH, YCKOPEHUE, IIepeMeIleHHE,
IyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHIIA TSHDKECTH, YCKOPEHHE CBOOOIHOTO
IaJIeHus], BEC TeJla, UMITYJIbC Tella, UMILYJIbC CHIIbI, MEXaHUYecKasi paboTa U MOLUIHOCTb, IOTEHIIMAIbHAS
SHEprus Tela, MOJAHATOrO HaJl HOBEPXHOCTHIO 3€MJIH, IOTEHLIUAJIbHAS SHEPTUs CKATOM MPYKUHBI,
KAHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKas YHEPTUs, TIEPUOJ] U 4aCcTOTa KoJeOaHil, UTMHA BOJIHBL,
IPOMKOCTb 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTeNb IIPEJIOMIIEHHS CPEJIbl); IPH OIMCAHUU
IPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3yEMbIX BEJIMYMH, 0003HAYECHUS U €IMHULIBI
(GU3UUeCKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTD IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUH;

— XapaKTCpU30BaATb CBOMCTBA TCII, ¢)H3qucxne SABJICHUSA W ITPOLECCHI, UCII0JIb3YA 3aKOH COXPAaHCHUA
OHCEPIuu, 3aKOH BCCMUPHOT'O TATOTCHUS, IPUHIUII CYTICPIIO3UTTHUU CUJI, TIPUHIUIT OTHOCHTCIIBHOCTHU
Fannneﬂ, 3aKOHBI HBI-OTOHa, 3dKOH COXpPAaHCHUA UMITYJIbCA, 3aKOHBI OTPAKCHUA U IIPEIIOMIICHUS CBCTA,
3aKOHbI COXPAaHCHUS 3apAA0BOI0 1 MaCCOBOI'O YHUCCII IIPU AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYHO (I)OpMy.]'H/IpOBKy 3dKOHA U 3aIlIMChIBATb €I'0 MAaTCMATUYCCKOC BLIPAKCHUC,

— OOBSICHATH (PU3UUECKHUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH O0BSIC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpOoi Ha 2—3 M3yUeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH,
(GU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemIaTh pacueTHhIE 331a4M (ONUPAIOIIMECS HA CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIBb3YsI 3aKOHBI U
(dopMyIibl, CBA3bIBaIOIINE (PU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3al1ChIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOUINE U U30BITOUHBIE JaHHBIE, BBIOUPATH 3aKOHBI U (POPMYIIbI,
HEOOXOUMBIE JJIs PELIEHUs], IPOBOJINUTh PACUCTHI M OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOTO
3HaueHus (PU3NYECKON BETUUNHBL;

— pacmno3HaBaThb HpO6J’IeMI:vI, KOTOPBIC MOXHO PCHINTH IIPU IMMOMOIIN (1)I/ISI/I‘~IGCKI/IX MCTOHOB; UCIIOJIB3Ys
OIMUCAHUEC NCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOC IIPEATIOIOKCHUC, OLICHUBATh MPABUJIIBHOCTE IMMOPAJIKA
MMPOBEACHUA UCCICAOBAHUSA, ACTIATh BBIBOJAbLI, MHTCPIPETUPOBATE PE3YJIbTAThL H&6J’IIO}1€HI/II>1 U OIIBITOB;

— TPOBOJUTH OIBITHI 10 HAOIIOAEHUIO PU3MUECKUX SBICHUHN UM (PU3NYECKUX CBOMCTB TeJ (M3yUYeHHe
BTOpOTO0 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUs YJHEPTUH; 3aBUCUMOCTh IIeproia KojaeOaHui
IPYKUHHOI'O MasiTHUKA OT MAcChl I'py3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIATY bl
MaJIbIX KoJieOaHMil; MPSAMOJIMHEHHOE paclpoCTpaHEHUE CBeTa, pas3liokeHHe Oenoro cmera B
CIEKTp; U3yUeHHE CBOMCTB N300pakeHUsI B IIJIOCKOM 3€pKajle U CBOICTB M300pakeHus IpeaMeTa B
cobuparonieit 1uH3e; HaOII0IeHUE CIUTOIHBIX M TMHEHYAThIX CIIEKTPOB U3JIYUYEHHS): CAMOCTOSATEIBHO
coOHMpaTh YCTAaHOBKY U3 U30BITOUHOTO Habopa 000PyIOBaHUS; OMUCHIBATH XOJI OIBITA U €T0
pe3ynbTathl, GOPMYIHPOBATh BHIBOBI;

— TIPOBOIMTH IPU HEOOXOJIUMOCTH CEPHIO TPSIMBIX U3MEPEHUH, ONPEIeIIsIsl CPeTHee 3HAUCHHE
H3MepsieMOoi BeTMIMHBI ((DOKYCHOE pacCTOsTHUE COOMparolel JIMH3BI); 000CHOBBIBATH BEIOOP criocoba
W3MEPEHHSI/M3MEPUTEITHLHOTO TTPHOOpa;



— TPOBOJUTH UCCIIETOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C UCIOIb30BAHNUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTbH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HauaJIbHOM CKO-
pocCTH; Ieproa KoineOaHui MaTeMaTHYECKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCIMOCTH yTJIa
OTpa’KeHMsI CBETa OT yTIJja MaJeHus U yria peJoMIICHUs OT yIJia MaJleHus): INIAHUPOBaTh UCCIIEN10-
BaHME, CAMOCTOSTEILHO COOMPaTh YCTaHOBKY, (PUKCUPOBATH PE3yJIbTaThl I0JIy4E€HHON 3aBUCUMOCTH
(U3MUecKnX BEJIMUYUH B BUE TAOIUL U T'paHKOB, 1€1aTh BBIBOJIbI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

— TPOBOJHUTH KOCBEHHBIE H3MEPEHUS (PU3MUECKIX BEIMUMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tea pU
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHUE CBOOOHOTO MaIeHHsI, )KECTKOCTh PY>KUHBI, KO3OPPHUIIUEHT
TPEHUs CKOJIBKEHUS, MEXaHU4ecKask padoTa U MOILIHOCTh, YaCTOTA U MEPHOA KoeOaHuH
MaTeMaTHYECKOro U MPYKUHHOI'O MasTHUKOB, ONITUYECKas CHJIa COOMparOILel IMH3bI, paAMOaKTUBHBIN
¢oH): mIaHUPOBATH U3MEPEHHS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOIHATh H3MEPEHHUS,
cienys NpeaIoKEHHON MHCTPYKIIMH; BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI U AHAJIM3UPOBATH I10Jy4YEHHBIE
pe3yNbTaThl C YYETOM 33JaHHOM IOTPEIIHOCTU U3MEPEHMUI;

— co0JI01aTh MpaBUiIa TEXHUKH 0€30I1aCHOCTH IPpHU paboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

— pa3nuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3MUECKUX MOJICIICH: MaTepruaabHas TOUKa,
a0COJIFOTHO TBEPOE€ TEJI0, TOUCUHBIN HCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHAas MOJICIIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

— XapakTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM
Ha UX ONHCaHUsA (B TOM YMCIIE: CIIUIOMETP, JaTUYUKHU IOJI0KEHUS, PACCTOSHUS U YyCKOPEHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoToanmapar, OnTHIECKUEe CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Bunbcona), ucnosne3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBIICHUH U HE0OXoauMBble GU3NYECKHe
3aKOHOMEPHOCTH;

— HCIOJIB30BATh CXEMbI U CXCMATHYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60p0B 1 TCXHOJIOTHYCCKUX IIPOUCCCOB IIPHU PCILICHUN y"Ie6HO'HpaKTI/I‘IeCKI/IX 3aga4,
OINTHUYCCKUC CXEMBI JIA ITIOCTPOCHUS HSO6p8.)KCHHfI B IIJIOCKOM 3CPKaJIC U co61z1pa10u1e1?1 JIMH3C,

— TPUBOJIUTH MPUMEPHI/HAXOUTh MHPOPMAIIHIO O IPUMEpaxX MPAKTHIECKOT0 UCTIOIB30BaHUS
bu3nYeCKUX 3HAHUI B TIOBCETHEBHOM KU3HU I 00ecTrieueHus: 6e30MacHOCTH MPH 0OpaIieHnH ¢ mprudo-
pamMH U TEXHHUYECKUMHU yCTPOUCTBAMU, COXPAaHEHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KAIOLIEH cpee;

— OCYIIECTBJIATH MOUCK HH(POpMaIuu (PU3UIECKOTO COJIEp>KaHusl B CeTH MIHTepHET, CaMOCTOATENEHO
bopMyIupys MOMCKOBBIN 3aMPOC, HAXOAUTH MYTH ONPEIeTEHUS JOCTOBEPHOCTH TTOJIYYCHHOM
nH(OpMaIK Ha OCHOBE UMEIOIIMXCS 3HAHUH U JIOTIOJIHUTEIIbHBIX HICTOYHUKOB;

— HCIIOJIb30BaTh MPH BHITOJIHEHUH YUEOHBIX 33JJaHUI HAYYHO-TIONYJISIPHYIO JUTEpaTypy (prusnyeckoro
COJIepKaHus, CIIPaBOYHbIE MaTEpHaJIbI, pECYPCHI C€TH VIHTEpHET; BlIageTh NpueMaMu
KOHCIIEKTUPOBAHUsI TEKCTa, MpeoOpa3oBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HCTOUHUKOB (PU3NUECKOTO COJICPKAHUS, TyOIMYHO MPEACTABIATh Pe3yJIbTaThl IPOEKTHOM
WM UCCIIEI0BATENbCKOM AEATEIbHOCTH; IIPU 3TOM IPAMOTHO MUCIOJIb30BaTh NU3YUYE€HHBIN TOHATHIHBIN
anmnapar U3y4aeMoro pasjena (pU3uKU U COMPOBOXKAATh BBICTYIUICHHE MTPE3ECHTAMEN C YUETOM
0COOEHHOCTEH ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne
n/m

HaumeHoBanue pa3ieJioB H TeM IPOrpaMMbl

KoanuecTBo yacoB

BCEro | KOHTPOJbHBbIE PabOThI

npaKkTHYecKHe paboThbl

JyeKTpoHHbIe (HH(pOoBbIe) 00pazoBaTeIbHbIE pecypehbl

Paspen 1. ®u3nka U eé posib B HO3HAHHH OKPY:KAIOLMIEr0 MHPa

1.1. | ®u3uka — HayKa o npupoje 2 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

1.2. | dusmyeckue BeaTHIHHDI 2 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

1.3 | EcrecTBeHHO- HAYYHBIH METO MO3HAHUS 2 0 2 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Uroro mo pasaeny 6

Paa;[en 2. Hepsonaqaﬂbﬂme CBCICHHUSA 0 CTPOCHHUH BeleCTBA

2.1. | Crpoenue BeuiecTBa 1 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.2. | lswxenne U B3aMMOJENCTBHE YACTHI[ BENIECTBA 2 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.3. | ArperaTHble COCTOSIHHSI BELIECTBA 2 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro no pazneny 5

Paznen 3. JIBuskeHHe H B3aUMO/eiiCTBHE TeJT

3.1. | MexaHu4eckoe JBHKeHIE 3 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

3.2. | NHepuus, Mmacca, IIOTHOCTH 4 0 3 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

3.3. | Cuna. Buasi cua 14 1 2 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro no paszneny 21

Paznen 4. JlaBiieHue TBEPABIX TeJl, *KHAKOCTENH U ra30B

4.1. | NaBaenne. [lepenaya naBiieHusi TBEPALIMH TeJaMH, KHAKOCTIMH U ra3amMu 3 1 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

4.2. | llaBieHue KUIKOCTH 5 0 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

4.3. | AtmocdepHoe 1aBieHHe 6 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru
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4.4. | [leiicTBHe UIKOCTH H Tra3a Ha MOTPYKEHHOE B HUX TEJIO 7 1 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro no pasaeny 21

Paspen 5. PaGota u MOIIHOCTB. JHEPrHs

5.1. | PaGoTa U MOIHOCTH 3 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

5.2. | MpocTbie MEXaHU3MbI 5 0 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

5.3. | Mexannueckas Heprus 4 1 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

HWroro o pazaeny: 12

PesepBHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 11

8 KUIIACC
Ne HanmeHoBaHHe pa3/ies10B H TeM NPOTrPaMMbl KoanyectBo yacos JyeKTpoHHbIe (HH(pPOBbIe) 00pazoBaTeIbHbIE pecypehbl
n/n
BCero KOHTPOJIbHbIE paﬁOTLI NPaKTHYECKHE paﬁon,l

Paznen 1. TenioBble siBJeHUsI

1.1. | Crpoenue u cBoiicTBa BelecTsa 7 0 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

1.2. | TemoBbie mpoueccsl 23 1 4 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Uroro mo pazzery 30

Pazjen 2. DiekTpuyecKne ¥ MATHUTHbIE SIBJICHHUS

2.1. | Dnexrpuueckue 3apsiabl. 3apsKeHHbIE TeJIa H HX B3aHMOJIelicTBHE 6 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.2. | IMocTOSHHBII IeKTPHYECKHIT TOK 20 0 6 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.3. | MarHuTHbIE SIBJIEHUsI 5 0 3 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.4. | DaekTpoMarHuTHast HHIYKUMSI 5 1 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Uroro mo pazaeny 36

PesepBHOE Bpemst 2



http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/
http://www.edu.skysmart.ru/
http://www.edu.skysmart.ru/
http://www.resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15
9 KJIACC
Ne | HaumeHoBaHHe pa3/ieJloB H TeM NPOrpaMMbl KosnyecTBo yacos JiexTponnble (LH(PoBLIE) 06pa30BATEIbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHbIE NpPaKTHYEeCKHe
paboTsI paboTsI

Paznen 1. Mexannueckue siBJeHUS

1.1. | Mexanneckoe ABHAKEHHE U CHOCOOBI €ro OMUCAHMUS 10 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

1.2. | BzaumopeiicTBue Te 20 0 2 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

1.3. | 3akoHbI coxpaneHust 10 0 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro 1o pasaeny 40

Pazznen 2. MexaHn4yeckue Koj1e6aHus U BOJHBI

2.1. | Mexanuveckue Koedanust 7 1 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

2.2. | Mexannueckue BOJIHBL 3BYK 8 0 1 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro no pazneny 15

Pa3z[en 3 3HeKTp0MaFHﬂTHO€ moJjie v 3J'leKTp0MaFHl/lTHl)le BOJIHBI

3.1. | DaeKTPOMATHATHOE MOJIe U JIEKTPOMATHUTHBIE BOJHBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro no pasneny 6

Pazznen 4. CBeToBbIe sIBIEHHS

4.1. | 3aKkoHbI pacHpocTpaHeHus! CBeTa 6 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

4.2. | JIuu3bl 1 ONTHYECKHE IPHOOPBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

4.3. | Paznoxkenne 6eJoro cBera B CeKTP 3 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Uroro mo pazzery 15

Pasnen 5. KBanroBble siBJIeHHS

5.1. | McnyckaHue 1 NOTJIONIEHHE CBETa AaTOMOM 4 0 0 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru
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5.2. | Crpoenue aToMHOro syipa 6 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

5.3. | fInepuble peakuun 7 www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru

Hroro o pazueny 17

Paspen 6. IloBTOpPHTEIHHO-0000IAIOIIMIT MOY.Ib

6.1. | CucremaTuzauusi u 06061EeHIE NPEIMETHOTO COXEPHKAHMS U ONBITA JESATENLHOCTH, IPHOOPETEHHOTO NPH H3YYEHHH 9 www.edu.skysmart.ru www.yaclass.ru

BCero Kypca ¢pusnku www.resh.edu.ru
Uroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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