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IHosicHUTEJABLHAA 3AIINCKA

Pabouas yudeOHas mporpamma COCTaBlieHa HAa OCHOBAaHHMM CJEIYIOUIMX HOPMATHBHO “-IIPABOBBIX
JOKYMEHTOB:

1.®enepanbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIFHOTO CTAHIAPTa OCHOBHOTO 00IIEro 00pa3oBaHMs
(®T'OC OOO) Tperbero NOKOJIEHUS C Y4ETOM MPUMEPHBIX IPOrpamm, MO y4eOHBIM INpeAMETaM
(®uzuka 7-9 xnaccel. M.: «IIpocBemienue »)

2.3akona Poccuiickoit denepanun «O6 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
Ne273- §3 (c1.7.9.32);

3. [IpumepHO# MporpamMMbl OCHOBHOTO 001Iero oOpa3oBaHus 10 (GU3UKE.

4. mporpamme 1o ¢usuke E.M. I'yrauk, A.B. [leppimikun (ITporpammel st 001ieo0pa3oBaTenbHBIX
yupexaenunii. ®usuka. Acrponomus.7-11 xi./ coct. E.H. Tuxonosa M.: [Ipoda, 2022.).

5. OOpazoBarensHoit mporpammbl ['BOY «Kazanckas mkona- waTepHaT Ned s geteit ¢
OTPaHUYECHHBIMU BO3MOYKHOCTSMU 30pOBbs» Ha 2024-2025 y4eOHbIi TOI.

6. Yuebnoro miaHa I'bOY «Kazanckas mikosna- uHtepHat Ne4 st AeTeld ¢ OrpaHMYEHHBIMU
BO3MO>KHOCTSIMH 3/10pOBbsi» Ha 2024-2025 yueOHbIi ro/1.

MecTo npegMera B yueOHOM ILJIaHe

PaGouass yueOHas mporpamMMa mpeAHa3HaueHa ISl U3ydeHHUs Kypca (U3MKM Ha 0a30BOM
YpOBHE, paccunuTaHa Ha 66 ydeOHBIX 9acOB, 3 pacyeTa 2 Jyaca B HEJIEIO.

B pabouyro yueOHyI0 mnporpaMmy BKIIOUEHBI 3JIEMEHTHI y4eOHOU WH(OpMaIuu Mo TeMam,
MepeveHb JAEMOHCTPAMK U (PPOHTAIBHBIX JJAOOPATOPHBIX pabOT, HEOOXOUMBIX ISl (HOPMHUPOBAHHS
YMEHHH, YKa3aHHbBIX B TPEOOBAHUSAX K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB OCHOBHOW IIIKOJIBL.

Jlnst peanu3anuMy MporpaMMbl BeIOpaH y4eOHO-mMeTonuueckuii komruieke (manee YMK),
KOTOPBIA BXOAWT B (enepanbHBI TMepedeHb yYEOHHMKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) K
HCIO0JIb30BAHUIO B 00pa30BaTeIbHOM Mpoliecce B 00pa30BaTENbHBIX YUPEXKACHUAX, PEATU3YIOMINX
oOpaszoBaTellbHBIE  TPOrpaMMbl  00mIEr0o  O00pa30BaHUS W  HMMEKIIHUX TOCYJapPCTBEHHYIO
aKKpeIuTalnui W olecrieuyuBamOmMil oOydeHue Kypcy ¢usuku, B cootBerctBuu ¢ DPI'OC,
BKJIIOUAIOLIUH B ce0s:

1. YueOnuk «®Pusuka. 9 «mace». lleppimkua  A.B. T'yramk E.M. VYueOHuk s
0011e00pa3oBaTEeIbHBIX YUpEKACHUHN. 7-¢ m3aanue - M.: JIpoda, 2023.
2. Coopnuk 3amad mo ¢usuke 7-9xn. A.B. Ilepwpmnkun; coct. H.B.®unonosuu.-M.: ACT:

Actpenb; Bnagumup BKT, 2018

3. Meroaunueckoe nocodue k yueoOHuky [lepoimkun A.A. ®I'OC. ®dunonosuy H.B., 2022

4. Pabouas Tetpanp no ¢usmuke 9 xmacc k yueOHuky Ilepeimkuna A.B. @-9 xin. ®I'OC 2018.
(KacesaoB B.A., JImutpueBa A.D.).

Coaepikanue 00yueHust



TRJaacce

Pa3nen 1. ®usuka u eé posib B NO3HAHUHU OKPYKAIOLIEro MUpa
dusuka — Hayka o mpupoze. SBnenus npupoas (MCL). dusnyeckue ABIEHMS: MeXaHHUECKHE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIC,3BYKOBBIE.

duznyeckue BemuuuHbL. M3Mepenue gusndeckux BennyuH. Ousndeckue nmpuodopsl. [lorpemHocts
U3MepeHuil. MexayHapoiHasi cuctema eIMHULL.

Kak ¢u3nka m npyrue ecTeCTBEHHbIE HAayKd HM3ydaloT Npupoxay. EcTecTBeHHO-Hay4HBI METO[
MO3HAHMS: HAOJIO/IEHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BHIABUKEHUE THIIOTE3, SKCIIEPUMEHT I10
MPOBEPKE THUIMOTE3, OOBsICHEHHWE HaOMogaeMoro siiaeHus. OnucaHue (U3NUYECKUX SIBJICHHHN C
IMOMOILBO MOJIENEH.

Jemoncmpayuu
1. MexaHudeckue, TeIJIOBbIC, dJIEKTPUUECKHAE, MATHUTHBIE, CBETOBBICSIBICHUSI.
2. ®dusndeckue MNpuOOPHl W MpoIeAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM M

1M (pOoBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol’

1. Omnpenenenue 1eHbl AeIeHUs MKATbl U3MEPUTEIBHOTO pHUOopa.

2. H3mepenune pacCTOsTHUM.

3. N3mepenune o0bEMa )XUIKOCTH U TBEPIOTO TETa.

4, Onpenenenne pa3MepoB MaJIbIX TEI.

5. I/ISMepeHI/Ie n eMnepaTypH l'[pI/I IIOMOIIIU XUIKOCTHOT'O TepMOMeTpa U JaT4ynukKa
TeMIIepaTyphl.

6. [IpoBeaeHnue wccienoBaHus MO MPOBEPKE THUNOTE3bl: NaIbHOCTh TMOJIETA

1IapuKa, MymeHHOro FTOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIIIe BHICOTA MTyCKA.

Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUH BellecTBa
CrpoeHue BemiecTBa: aToMbl W MOJIEKYJbl, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE AUCKPETHOE
CTpOEHHE BEIeCTRA.

Z[BI/I}KGHI/IG qaCcTHll BE€IICCTBA. CBs13b CKOPOCTH ABMKCHHUA HYaCTUI C TeMnepaTypofI. BpOYHOBCKOG
JABUIKCHUC, ,Z[I/I(b(bYSI/IH. BSaHMOHeﬁCTBHC YacCTull BCIICCTBA: IIPUTAKCHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPHABIX (KPUCTAILTUYECKHX)
Ten. B3anMocBsI3p MeXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U MX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH




arperaTHbIxX COCTOSTHUH BOJBbI.

Jemoncmpayuu
1. Hab6nronenne GpOyHOBCKOTO JBHIKEHHS.
2. Hab6monenue auddysuu.
3. Habmronenue SIBJICHUH, 00BSACHSIOLINXCS IIPUTSKEHUEM WIIn

OTTAJIKWBAHUEM YaCTHI] BEIICCTBA.
Jlabopamopusie pabomut u onvimol

1. Onenka  jauaMerpa  aroMa  METOJAOM  psAfoB  (C  MCHOJb30BAaHUEM
dororpadmii).

2. OnpIThI 10 HAOTIOAEHUIO TEIIOBOTO PACIIMPEHNUS Ta30B.

3. OnpIThI no  OOHapyKEHHUIO JEUCTBUSA CUII MOJIEKYJISIPHOTO
MPUTSKCHHSL.

Paznen 3. /IBu:keHHe ¥ B3aMMo/IeCTBHE TeJl

Mexannueckoe ApmxeHue. PaBHoMepHOe U HepaBHOMepHOe ABMKeHHEe. CkopocTh. CpelHss CKOPOCTh MpU
HEPAaBHOMEPHOM JIBM>KEHUH. Pacdér 1myTn 1 BpeMEHU JBUKEHUS.

SIBnenne wHepuMU. 3aKOH MHEpPIMU. B3anMoelcTBrue Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH JIBHYKEHUS
ten. Macca kak Mepa uHepTHOCTH Tena. IllnoTHocTh BeniecTBa. CBA3h MIIOTHOCTU € KOJMYECTBOM MOJIEKYT B
eIMHNIE 00BEMA BEIIECTBA.

Cuia kak xapakTepucTHKa B3aumojaeucTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue cumsl ¢
MTOMOIIIBIO TUHAMOMeETpa. SIBIeHNE TATOTEHHS U criia TspkecTd. Cuia TsbkecTd Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrioxkeHne cuil, HAITPaBJICHHBIX 10 OAHOM npsiMoid. PaBHoelicTByromas cui. Cuia
TpeHus. TpeHue CKOIBKEHH U TpeHre nmokos. Tperue B mpupoae u texauke (MC).

Jemoncmpayuu

Habnonenne MexaHu4ecKoro IBUKEHUS Teja.

H3Mepenne CKOpoCTH MPSIMOJIMHENHOTO IBUKEHUS.
Habnronenue siBjeHusI HHEPLMH.

Habmroienne n3MeHeHns: CKOpOCTH IPH B3aUMOJCHCTBUH TEJ.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHIO TEIl.

SChswWNE

CiioxeHue cuJj, HalpaBJIECHHbBIX MO0 OJTHOU MPSAMOI.
Jlabopamopnuie pabomot u onvimol

1. Onpenenenue CKOPOCTH pPaBHOMEPHOTO JBUKCHUS (mapuka B
KUJKOCTHU, MOJIENIN AJIEKTPUIECKOTO aBTOMOOWIIS U T. I1.).

2. Omnpenenenue cpenHell CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa [0 HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenre IIOTHOCTH TBEPOTO Tea.

4. OnbIThI, JEMOHCTPHUPYIOIIKE 3aBHCHMOCTh pacTsbKeHUs

(nedopmann) Npy>XMHbI OT NPUIIOKEHHON CHUJIBL.

5. OHLITH, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDb CHJIBI TPCHHSA CKOJIBXKCHUAOT BECa TCJIa U
XapaKTepa CONMMPHUKACAOINXCA HOBCpXHOCTCfI.

Paznen 4. JlaBiieHue TBEPABIX TeJl, *KUKOCTEH U ra3oB
Hasnenue. CriocoObl yMEHBIIIEHUS U YBEIMUEHUS AaBleHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHUSA Ta3a OT 00b&Ma, Temmeparypbl. llepemaua naBneHUS TBEPABIMU TeElIaMU,

KHUAKOCTAMHU U ra3aMH. 3akon Ilackans. [ITneBMaTHUeCcKre MalIMHEBL 3aBHCUMOCTD JaBJICHUA )KXUIKOCTH OT
FJIY6I/IHLI. FI/I,I[pOCTaTI/IquKI/Iﬁ mapaJaoKc. COO6H.I3.IOI_I_[I/ICCH COCY/BbI. FI/IIlpaBHI/I‘-ICCKI/Ie MCXaHU3MBI.



Atmocdepa 3emun u atMocdepHoe aaBieHue. [IpHuuHBI CyIIECTBOBAHUS BO3IYIIHONW O0OJOYKH 3€MIIH.
OmnbiT Toppuuemmu. M3mepenue aTtmochepHOro AaBieHHSA. 3aBHCUMOCTb aTMOC(EpPHOTO MABICHHUS OT
BBICOTHI HaJl ypoBHEM Mops. [TpuGopsl 11t n3MepeHus: aTMOC(HEpHOTO AaBICHHUS.

JleiicTBUE XHUAKOCTU M ra3a Ha MOIPY)KEHHOE B HUX Teslo. BrlTankuparomias (apxumenoBa) cuila. 3aKOH
Apxumena. [InaBanue ten. BozayxomiaBaHue.

Jemoncmpayuu

1. 3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPaTyphl.

2. [Tepenaua naBiieHUS KUJIKOCTBIO M Fa30M.

3. Co006LIarOIIKIECs: COCYIBI.

4. [uapaBivdecKuii mpecc.

5. [IposiBnenue aeicTBust aTMOC(HEPHOTO IaBIICHHUS.

6. 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUIBI OT OO0OBEMA MOTPYKEHHOW 4YaCTH Tela |
IUTIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBITATKMBAOIIEH CUIIbI BECY BHITECCHEHHOW AKUJIKOCTH.

8. YcnoBue — muiaBaHUs TEJ:  TUIaBaHHUE W  TOTPYKEHHUE Tel B

3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEN TeJa M KUIKOCTH.
Jlabopamopnwie pabomot u onvimol

1. HccnenoBanme 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTpPYKEHHOU B
YKUJIKOCTh YacTH Tea.

2. OnpeneneHre BBITAIKUABAIOIICH CHIIBI, JCHCTBYIONIEH Ha TeJlO, MNOTPY)KEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CHJIBI, JEUCTBYIOLIEHW Ha TEJIO B
XKUJKOCTH, OT MacChl Tela.

4, OnbITHl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTD BBITAJKUBAIOIIEH CHUIIbI, JEUCTBYIOIIEH Ha
TEJIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT IIIOTHOCTHU KUIKOCTH.

o. KonctpynpoBanue apeomeTpa  WiIM  KOHCTPYMPOBAHHME  JIOJKHH ONpPEIEICHUE

€€ rpy30n0/bEMHOCTH.
Pa3nen 5. PaGora u MOIIIHOCTH. DHEPrus
Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBIL: pbIuar, 070K, HAKJIOHHAs MJI0CKOCTh. [IpaBuio paBHoBecus peruara. [Ipumenenue
MIpaBUJIa paBHOBECHS phluara K OJIOKY.

«3010TOE IIpaBUJI0» MCXAHUKHU. KHI[ IMPOCTBIX MEXaHU3MOB. HpOCTBIe MCXaHHU3MBbI B 6BITy U TCXHHKCEC.

MexaHnuueckas QHCPIu. Kunernueckas u INOTCHIOUAJIbHAA OHCPIH. HpeBpameHI/Ie OJHOIro0 BHAA
MEXaHUYECKOU OHCPIruu B z[pyroﬁ. 3aKoH COXpPaHCHUA SHEPTUU B MCXAHUKC.

Hemoncmpayuu
1. [Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomut u onvinol

1. Omnpenenenue paboOThl CHIBI TPEHUS MPU PABHOMEPHOM JIBWKEHHH Tella IO
TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHUS pblyara.

3. N3mepenune KII/l HakIOHHOH MIIOCKOCTH.

4. HSy‘-ICHI/Ie 3daKOHa COXpaHCHUA MEXaHHu4YeCKOM SHCPTHUHU.



8 kiaace

Pasnen 6. TenjioBrle sIBJICHHS
OcCHOBHBIE TIOJIOXKEHHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHUs BemiecTBa. Macca U pa3Mephl
aTOMOB MU MOJIEKYJ. ONBITHI, MOATBEPKAAIOIINE OCHOBHBIC TOJIOXKEHUS MOJICKYISIPHO-KHHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammyeckne 1 aMopgHbIe Tema.
OObsicHEeHHE CBOWCTB Ta30B, XUIKOCTEH U TBEPABIX TEI HA OCHOBE TMOJOXKEHHA MOJEKYISIPHO-
KHHETHYeCKo# Teopun. CMauMBaHUE M KaWJUISIPHBIE SIBJICHUA. TeMI0BO€ paclIMpEeHUEe U CxKaTHE.

Temnepatypa. CBsizb TEMIEPATYPHI CO CKOPOCTHIO TETNIOBOTO JIBUYKCHUSTUYACTHIL.

Buyrpennss sneprust. CriocoObl U3MEHEHMsI BHYTPEHHEHN SHEpruM: Terionepeada U CoBeplieHne paboThl.
Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TyYECHHUE.

KommyectBo TemnoTel. YjaenbHas TEIUIOEMKOCTh BEMIECTBA. 1eIMIOOOMEH W TEIUIOBOE pPaBHOBECHE.
VYpaBHeHUE TEIIOBOTO OalaHca.

[InaBneHue u OTBEpAECBAHNE KPUCTAIIIMYECKUX BELIECTB. Y AenbHas TerloTamiasiaeHus. [lapooOpasoBanue
n kongeHcauus. Mcmapenume (MC). Kunenwe. VYnaenbHas Temjora mapooOpa3oBaHus. 3aBUCHUMOCTb
TEeMIIepaTypbl KUMIEHUsI 0TaTMOC(HEPHOTO AaBlieHus. Bia)kHOCTh Bo31yXa.

OHeprus TOILIMBA. Y eJIbHAs TEIUIOTa CTOPaHUS.

[Mpunnumer padoter  TemmoBbix apurareneid. KIIJ[  TemmoBoro aurarens. TemioBeie nBUraTenu u
3ammuTa okpyxkaromei cpeast (MC).

3aK0H COXpaHEHHS M MMPEBpaIleHUs YHEPTUU B TEIUTOBBIX Tporieccax (MC).

emoncmpayuu

1. Ha6nronenne 6poyHOBCKOTO ABHKEHUS.

2. Habmonenue nuddysun.

3. HaGnronenue siBneHnii cMauyMBaHUsI U KaMJLIISIPHBIX SIBJICHUH.

4, HalGnrogenue TemioBoro paciimpeHusi Tell.

5. W3menenue [naBiieHMsT Ta3a TMPpU  HW3MEHEHMHM O0ObéMa W HarpeBaHUU WJIU
OXJIQXKICHHH.

6. [IpaBusia n3MepeHus TEMIEPaTypHI.

1. Bubl Teruionepenayn.

8. OxJnaxiIcHue TIPH COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHuH pabOThl BHEIIHUMH CHJIAMU.

10.  CpaBuenue TennoéMKoCTel pa3IuUHBIX BELIECTB.

11. HaGmroneHue KureHUS.

12. HaGnromeHue NOCTOSHCTBA TEMIIEPATYPhI IPH ILIABICHUH.
13. Moaenu TemIoBbIX ABUraTele.

Jlabopamopusie pabomut u onvinol

1. OneIThI no  oOHapyXeHHIO JEeNCTBUSA CWJII  MOJIEKYJIIPHOTO
MPUTSKEHUSL.

2. OmnbITH O BRIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

3. OnbIThl 0 HAOMIONEHUIO TEMJIOBOTO PACHIMPEHMs Ta3oB, >KUIKOCTEHM TBEPIBIX TEIN.

4, Omnpenenenue 1aBieHUs BO3AyXa B OAJJIOHE IIIPHUIIA.

S. OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh JaBICHHUS BO3JAyXa OT €ro oobéma u

HarpCBaHus UJIN OXJIAXKICHUS.
6 . HpOBepKa THUIIOTEC3bI JIMHEMHOM 3aBUCHUMOCTH JJIMHBI CTOJI0MKA



KHUJIKOCTH B TEPMOMETPUIECKON TPYOKe OT TeMIepaTyphl.

1. Habmoenne M3MEHEHUsT BHYTPEHHEH SHEPruM Tella B pe3ylbTaTe TeIUionepeaadn 1
paboThI BHEIITHUX CHII.

8. HccnenoBanue siBICHUS TETIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW UTOPSYCH BOIBI.

Q. Omnpenenenue KOJINYECTBA TEIUIOTBI,  IOJY4EHHOTO BOJOW  TIpH

TEII000MEHE ¢ HArPEThIM METAIMIECKUM IMIUHIPOM.
10.  Onpenenenue yaenbHOM TEMIOEMKOCTH BEIECTBA.
11. Uccnenosanue nporecca MCIapeHHs.
12.  Onpenenenne OTHOCHTENBHOM BIAXKHOCTH BO3IyXa.
13.  Onpenenenue yaenbHOM TEIMIOTHI IUIABICHHUS JIb/IA.
Pa3jen 7. DaeKTpu4ecKre H MATHUTHbIE SIBJICHHUS
Onektpuzarus Ten. J[Ba poaa ayekTpuueckux 3apsaoB. BzanMoneiicTBue 3apsbkeHHbIX Ten. 3akoH Kymona

(3aBI/ICI/IMOCTI) CHJIbI B3aI/IMO)ICI\/JICTBI/I$[ 3apsOKCHHBIX TCJI OT BCIMYMHBI 3apsAI0B WU PACCTOSAHUA MCEKAY
TeJIaMu).

Dnektpudeckoe mojie. HanpskEHHOCTh 3IIEKTPUYECKOTo IOt [IpWHIHIT CyIepro3uIuy dISKTPHISCKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snextpudeckux 3apsaoB. DIEMEHTApHBIN dIeKTprudeckuil 3apsaa. Ctpoenne aroMa. [IpoBoaHuKn
U JUDJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3aps/a.

DONeKTpUYeCKUi TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPHUUECKOro TOKa. MICTOYHMKM MOCTOSIHHOTO TOKAa.
JIefcTBHS ANIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DIEKTPUUYECKUHN TOK B )KHJIKOCTAX U
rasax.

OnekTpuyeckas nenb. Cuina Toka. DieKTpudyeckoe HamnpspkeHue. COmpoTUBICHHE MPOBOAHUKA. Y IETBHOE
CONpOTHUBIICHHE BemecTBa. 3akoH Owma i ydactka uenu. IlocimemoBarenbHoe M HapauiesIbHOE
COEIMHEHHUE MPOBOIHUKOB.

PaboTa u MOIIHOCTE AMeKTprUeckoro Toka. 3akoH [[xoyms—Jlenna. DnekTpuyeckue mMenu U moTpeouTenu
ANEKTPUYECKOM 2Hepruu B ObITy. KOpoTKOE 3aMbIKaHue.

ITocTossHHBIE MarHuThl. B3anMOIeHCTBHE IMOCTOSHHBIX MArHMTOB. MarHutHoe IoJjie. MarHMTHOE II0JIe
3eMiid U ero 3HadyeHue Ui xKu3HU Ha 3emuie. OnbIT Opcreaa. MarHuTHOE MOJE AIEKTPUUECKOTO TOKA.
[IpuMeHeHHe SJIEeKTPOMAarHUTOB B TeXHUKE. J[eWCTBME MAarHMTHOTO TOJs Ha IPOBOJHUK C TOKOM.
DNEeKTpOABUTATENh MMOCTOSHHOTO TOKa. MCrmoab30BaHKMe 3JEKTPOJABUTATENIeH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnsbiTel @apajnes. SABieHue snekTpoMarHuTHON uHAyKuuu. [IpaBuno Jlenna. Dnexkrporenepatop. CrnocoObl
MIOJIyYEHUS DIIEKTPUUECKOM SHEPTrUu. NEKTPOCTAHIIMH Ha BO30OHOBIISIEMbIX UCTOUYHUKAX SHEPTUU.

Hemoncmpayuu
1. DJeKTpu3aius Tell.
2. JIBa poja SJIEKTPUYECKUX 3apsAJIOB U B3aWMOJICUCTBUE 3apsHKEHHBIX

TeJl. YCTPOMCTBO U JEUCTBUE IEKTPOCKOIIA.

DneKkTpocTaTu4ecKas MHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKHUX 3aPsI0B.
[IpOBOIHUKH U JUIIEKTPUKHU.

MoenupoBaHH€E CUIOBBIX JTUHUN 3JIEKTPUUECKOTO TOJIS.
M cTOUYHUKH TTOCTOSTHHOT'O TOKA.

JlelicTBUS DIEKTPUUECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUJIKOCTH.

R©OoOo~NOOhW

0. Ta3osslii pazpsas.



11.

N3mepenue cuiibl TOKa aMIepMeTpoM.

12.  Wsmepenue 351eKTPHUECKOTO HANPSIKEHHS BOJIBTMETPOM.

13.  Peocrar u MarasuH CONpPOTUBIICHHIA.

14. BsaumojeiicTBUE MTOCTOSHHBIX MAarHUTOB.

15. MonenupoBanue HEBO3MOKHOCTH Pa3AeCHHs TIOJIIOCOB MAarHUTA.

16. MonenupoBaHue MarHUTHBIX MOJIEN TIOCTOSHHBIX MATHUTOB.

OmneiT OpcOnbIT Dpcrena.

17. MaruuTHOE NONIE TOKA. DIEKTPOMATHHUT.

18.  JlelicTBrE MarHUTHOrO MOJIS HA IIPOBOIHUK C TOKOM.

19.  DrekrpoasuraTens MOCTOAHHOTO TOKA.

20.  Hccrnenosanue SBIEHHS 2IEKTPOMATHUTHON WHIYKIHH.

21.  Onsite dapages.

22.  3aBUCMMOCTDH HAIPaBJIEHUS HMHIYKIHOHHOTO TOKA OT YCIOBHH €ro
BO3HUKHOBEHHUS.

23.  DIeKTporeHeparop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomot u onvimol
ONBITHI IO HAOIOICHHUIO AJIEKTPU3AIIUN TSI MHAYKIIHECH U TTPH COTIPUKOCHOBEHHH.
HccnenoBanue NeMCTBUS JIEKTPUUYECKOTO OIS HA TPOBOIHUKHU U TUAJIEKTPUKH.
CoOopxka u mpoBepKa paboThI AIEKTPUUECKOM 1T TTOCTOSTHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue Haps>KEeHUs.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HANPSHKEHUSI Ha PE3UCTOPE.

1. OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JJIUHbI, TUIOIIAI1 MOMEPEYHOr0 CEYEHHs 1 MaTepuaa.

ok whE

8. [IpoBepka mpaBuia CIIOKEHUS HANPSHKEHUM TMPU  MOCIEA0BATEIbHOM COEIUHEHHUH
JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBmiia Ajsl CUIIBI TOKAa MPU MapajlieIbHOM COEIUHEHUHUPE3UCTOPOB.

10.  Onpenenenne paboThl  AJIEKTPUUYECKOTO TOKa,  HAYILIEro qyepes
pe3ucTop.

11 OnpeﬂeneHHe MOIIHOCTH JJICKTPHUYCCKOI'O TOKa, BBI,HeHﬂeMOﬁ HapE3uCTOPC.

12. HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, MAYIIETO 4Y€pe3 JIAMIOUKY,OT HalpsDKEHUS
Ha Hell.

13.  Onpenenenue KIIJ] narpesarens.
14.  Wccnenosanye MarHMTHOTO B3aMMOIEHCTBHS OCTOSHHBIX MATHUTOB.

15. Usyuenue  MarsuTHOrO HOJSL  TTOCTOSIHHBIX MarHuToB  IpH  HX
00BEMHEHNUHU U Pa3ICIICHUN.

16.  Wccnenosanue NEeUCTBHS  DICKTPHYECKOTO TOKA Ha MAarHUTHYIO
CTpEJIKY.

17 OHLITH, ACMOHCTPUPYIOIIIUEC 3aBUCUMOCTL CHJIbI B3aHMMOJAEHCTBHUS KaTyYIIKH C TOKOM
W Mar"dvTa OT CHUJIbI TOKAa 1 HAIIPpABJICHUSA TOKA B KATYIIKE.

18.  V3yuenwme meiicTBHMS MArHUTHOTO TOJIS HA POBOIHHUK C TOKOM.
19.  Koucrpyuposanue u u3ydeHue pabOThl SIEKTPOIBUTATENS.
20.  Usmepenue KIIJ] 50€KTpOABHraTEILHON YCTAHOBKH.

21 OmneITEl  TI0 HUCCIICAOBAHUIO SBJICHUA 3HCKTpOMaFHI/ITHOﬁ HHAYKIOUU: UCCIICAOBAHUC
W3MEHEHHUM 3HAaUCHUS U HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKA.



9kuace
Pa3nen 8. MexaHuveckue siBJICHUsI
Mexanuueckoe nBmxkeHue. MartepuanbhHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO
JIBH)KEHUsA. PaBHOMEpHOE MPSIMOJMHENHOE JBHKEHUE. HepaBHOMEPHOE MNPSIMOJMHENHOE IBHUKECHHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTH TeJia MPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsimosinHeliHoe apuxkeHue. Coboanoe nagenue. Onwitol ["anumes.

PaBHOMepHOE aBHXKEHUE 1O OKpyx)HOCTH. Ilepuoa m vacrora oOpaleHus.
JIuneiiHas u yrinoBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

ITepBbiit 3axkoH Hprorona. Bropoi 3akoH Herotona. Tperuit 3akon Herorona. IlpuHnmn cymepnosunuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: CHiia TpEHUS CKOJIBKEHHS, CHJIa TPEHUS TIOKOsI, IPYTUe BUJIbI
TpEHUSL.

Cwia TSDKECTH M 3aKOH BCCMUPHOI'O TATOTCHUA. yCKOpeHI/IC CBO6OI[HOFO IIaaCHUs. I[BI/I)KeHI/Ie IIJIAHET
Bokpyr Cousnia (MC). TlepBas kocmMuyeckas cKopocTh. HeBecoOMOCTh U meperpy3KH.

PaBHOBecue maTtepuanibHON TOukH. AOCOTIOTHO TBEpAOE Teno. PaBHOBECHETBEPIOTO Tea ¢ 3aKPETUIEHHON
oChI0 BpamieHus. MoMmeHT cuibl. LIeHTp TsokecTu.

Nmnynec Ttena. M3menenwe wmmynbca. VMMmynsc cuibl. 3aKOH COXpaHEHMs MMIyibca. PeakTuBHOE
newkenue (MC).

Mexannyeckass pabota ¥ MoiHOCTb. PaboTa cui TsSKeCTH, YIPYrocTH,

TpeHus. CBs3b sHepruu U padoTsl. [loTeHmanbHas SHEprus Tena, NOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas sHeprusa cxkaToil npyxkuHbl. Kunernueckas sueprus. TeopemMa 0 KUHETUYECKOW HSHEPTHH.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUH.

emoncmpayuu

1. Habnonenne MexaHu4ecKoro IBIKEHUS TeJla OTHOCUTENILHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTeil M TPAaeKTOPH NBWKEHUS OJHOTO M TOTO € Tejlda OTHOCHUTEIbHO
Pa3HbIX TN OTCUETA.

3. N3mepenue ckopoCcTH U YCKOPEHUS MPSIMOTIMHEHHOTO JABUKEHUSI.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKECHHUS.

o. Habmronenue nBu>KeHus Tela o OKPY>KHOCTH.

6. Habmronenne MexaHMYeCKUX SBJICHUHN, MPOUCXOIIINX B cCUCTeMe oTcuéTa «Tenexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBKEHUHM OTHOCUTENIBHO KaOnHeTa (PU3HKH.

1. 3aBUCUMOCTh YCKOPEHMS Tela OT MAacChl Tela W JACUCTBYIOIIEH HAHEro CHUJIBL.

8. Habmronenue paBeHcTBa CUIT TP B3aUMOJICHCTBUH TEJI.

Q. N3menenue Beca Tena npu yCKOPEHHOM JBH)KEHUU.

10. Ilepenauya uMmysbca npy B3aMMOJEHCTBHH TEIL.

11. TIpeoGpa3oBaHus SHEPrUM IIPU B3aUMOIEHCTBHUH TEIL.

12.  Coxpanenue ummybca Ipu HEYIIPYrOM B3aUMOICHCTBUH.

13.  Coxpanenue ummynbca Ipu abCOMIOTHO YIPYTOM B3aUMOIEHCTBHMY.

14. Hab6nromeHue peaKTUBHOIO JBHMKEHUSL.

15. Coxpanenne MexaHMYECKON SHEPTUH IIPU CBOOOIHOM I1aJICHHH.

16. Coxpanenue MexaHHUYECKOI SHEPrUM IIPH ABHKEHUH TeNa TOANeHCTBUEM IPYKUHBL.
Jlabopamopusie pabomut u onvinol

1. KoHcTpynpoBanue TpakTta JUisi pa3srOHa U JAJbHEHIIETO PAaBHOMEPHOIO JABM)KEHUS
[IapUKa UK TEJIEKKH.



2. Omnpenenenue cpeiHeld CKOPOCTH CKOJBKECHHS OpycKa WM ABVXKCHHS IIapUKa IO
HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne yCKOpeHUs Tela IPU PaBHOYCKOPEHHOM [JBM)KEHMM I10 HAKJIOHHOMN
IIJIOCKOCTH.
4, HccnenoBanue 3aBUCMMOCTU IYTH OT BPEMEHU IIPUPABHOYCKOPEHHOM JIBUYKEHUH 0€3

Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka TUIOTE3Bl: €CIM MNPU PABHOYCKOPEHHOM JIBKEHUM 0€3 HayaJlbHOU
CKOPOCTH IIyTH OTHOCATCSA KaK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHME IPOMEXYTKH BPEMEHHU
OJIMHA-KOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHHS CKOJBXKEHHS OT CHIBI HOPMAJIbHOTO
TaBJICHUS.

7. Onpenenenre KOAPPUIMEHTA TPEHUSI CKOIbKEHUS.

8. Onpeienenne KECTKOCTU TPYKHHBL.

Q. Omnpenenenne pabOTHI CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHH Tella TI0

TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenpenenne pabGoOTHI CHITBI YIIPYTOCTH npu noabéMe rpy3a ¢
HCIIOJIb30BaHIEM HEMOIBUKHOTO U MOIBHKHOTO OIOKOB.

11. U3yuenue 3ak0Ha COXpaHEHHUS YHEPTUH.

Pa3nen 9. Mexanuueckue KoJiedaHus U BOJHBI

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEpUCTHKH KOJEOaHW: MEpHOJ, 4YacToTa, aMIUIUTYAA.
Maremaruueckuil U IpyKUHHBIN MasTHUKU. [IpeBpaiienne s3Hepruu npu KojaedaTeaIbHOM JBUKEHHH.

3aryxatomniue kojaebanus. BeiHyX1eHHBIC KoJieOanus. PezoHaHc.

Mexannueckre BoJHbI. CBOMCTBa MEXaHWUYECKUX BOJIH. [IpooapHbIE M nonepeyuHble BOJIHBL. JJIMHA BOTHBI
1 CKOPOCTH €€ pacnpocTpaHeHus. MexaHnuecKre BOJHBI B TBEPAOM Tenie, ceiicmuaeckue BoHbl (MC).

3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3ByKk u yabTpa3ByK.

emoncmpayuu

HaGnronenue kosiebaHU TeI MOJ JCHCTBUEM CHIIBI TSHKECTH M CHIIBIYIIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HalGnronenue BeIHY)KICHHBIX KOJICOaHUH M pe30HaHCA.

PacnipocTpanenue npoaobHBIX U TIOTIEPEYHBIX BOJIH (HA MOJICTH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

ok~ wWwhE

AKyCTHUYECKHIA pe30HaHC.
Jlabopamopnuie pabomot u onvimol

1. OmnpezeneHue 4acToThl M Iepuoja KojiebaHUIl MaTeMaTHYeCKOTOMAasTHUKA.

2. Onpenenenue Y4aCcTOThI U Iepuoja Kosie0aHu MPY>KUHHOTO
MasiTHHKA.

3. HccnenoBanue 3aBHCHUMOCTH Tepuoja KoJeOaHWH IOJBEUIEHHOTO0 KHHUTH rpy3a OT
JUTUHBI HUTH.

4., Hccnenosanue 3aBUCUMOCTHU nepuosa  KosjeOGaHU IIPY>KMHHOTO
MasiTHUKa OT Macchl rpysa.

d. IIpoBepka HE3aBUCHMMOCTH TNepHoJa KoJeOaHWN Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl Tpy3a.

6. OneITb,  AEMOHCTPUPYIOLINE 3aBUCUMOCTD nepuosa  KojeOaHMi
NPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH NMPYKUHBI.

1. N3mepenune yckopeHust CBOOOIHOTO TaIeHHs.

Pazgen 10. DaekTpoMarHuTHoe moJie M 3JEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHUTHOE ToOJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBAa 3jeKTpoMarHUTHBIX BodH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. VICIIOb30BaHuE 3JEKTPOMArHUTHBIX BOJIH JIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupojaa ceta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOIICTBA CBETA.

Jlabopamopusie pabomut u onvimol

1. V3y4enue CBOICTB 5IE€KTPOMATHUTHEIX BOJIH C HOMOIIBIO MOOUIBHOTO Teae(oHa.

IloBTOpHUTENILHO-000011IAKOIINI MOLY b
[ToBTOpUTENBHO-00001IAOMNNA MOIYIb TIPEeIHA3HAYEH JUIsl CUCTEMaTH3aluu U 000OUIeHHUsS] MPEAMETHOTO
COJICpKAHUS U OTBITA JICATEIILHOCTH, MPHOOPETEHHOTO NP U3YYSHHUH BCETO Kypca (HU3UKH, a TaKKe JIs
noAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY MO (U3UKe AJis 00ydaroluxcsi, BbIOpaBIIUX 3TOT
y4eOHBIN IpeIMeT.

[Ipy m3yyeHUH TAHHOTO MOMIYJS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHUIBI JEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIeYnBaeTCS MOCTHIKEHUE MPEIMETHBIX M METaNpeIMETHBIX IIJIaHUPYEMBIX Ppe3yJbTaTOB
00y4eHus1, GopMHUpPYeTCS €CTeCTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIICTOBAHMS
SIBJICHUN TIPUPOABl W TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBIACHATH (U3MYECKUE SBICHUS, MPUMEHSS
MOJIyYCHHBIE 3HAHUS, PEIIATh 3aJa4M, B TOM YHCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO AEATENbHOCTHBIM XapakTep JaHHOTO pasjeria peaju3yercs 3a cuéT TOro, 4To ydaliuecs
BBITIOJIHSAIOT 3aJJaHMsI, B KOTOPBIX UM MpeiaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHMM pAaclo3HaBaTb M HAyYHO OOBSACHATH (PU3UYECKUE SBJICHUS B
OKpY’Karollel MpUPOJIe U TOBCETHEBHOM KU3HU;

HCII0JIB30BaTh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)I/ISI/I“IGCKI/IX HBHCHHP'I, B TOM YMCJIC IJIA IPOBEPKU
THUIIOTE3 U MOJYUCHUA TCOPETHICCKUX BEIBOAOB;

OOBACHATH HAaY4YHBIC OCHOBBI Hauboee BaKHBIX ,I[OCTI/I)KCHI/Iﬁ COBPCMEHHBIX TCXHOJIOFHI;'I,
HAIpuMeEp, MPaKTUYCCKOTO HCIIOJIBb30BaHMUS PA3JIMUYHBIX WMCTOYHHMKOB JSHEPIruyd Ha OCHOBE 3aKOHA
IIpeBpali€HUA W COXpPAaHCHHUA BCEX U3BCCTHBIX BUI0B SOHCPIUH.

Kaxma;l 13 TEM JAHHOI'O pasacia BKIIOYACT SKCIICPUMECHTAIbHOCHCCICJOBAHUE 0606ma}omero Xapakrepa.
Pa3I[eJ'I 3aBCPUIACTCs IMMPOBCACHUCM ﬂHaFHOCTquCKOﬁ u OHCHO‘IHOﬁ pa6OTBI 3a KypcC OCHOBHOM IITKOJIBI.



10kmaacc
Pa3zgen 11. CBeToBbIe ABJICHUSA

JlyueBas mozens cBera. Mictounuku csera. [IpsimosiuHeliHoe pacnpoctpaHenue ceera. 3armenus ConHua u
Jlynsl. Otpaskenue ceeta. Ilnockoe 3epkano. 3aKOH OTpakeHHsI CBETA.

[Mpenomiienne cBeta. 3akoH HpesioMyIeHUs cBeTa. [oJIHOe BHYyTpEeHHEE OTpakeHUe cBeTa. Mcnonb3oBaHue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUA BOIITUUCCKUX CBCTOBOAAX.

Jlunza. Xon nyuert B nuH3e. OnTuyeckas cuctema (oroanmnapara, Mukpockona u teneckona (MC). I'nma3
KaK ONTHYECKast CUCTeMa. BIM30pyKOCTh M TaIbHO30PKOCTb.

Pasznoxxenue Oenoro ceera B cnekrp. OmnbiTel HeioToHa. CriokeHHe CrEeKTpaibHbIX LBETOB. [lucnepcus
CBETa.

Jemoncmpayuu

1. [IpsimonuHENHHOE pacpoCTpaHEHUE CBETA.

2. OTpaskeHue CBETA.

3. [Tony4yenue n300paxeHuit B IUIOCKOM, BOTHYTOM ¥  BBIIYKJIOM
3epKayax.

4. I[Ipenomiienue cBeTa.

5. OnTHYecKuii CBETOBOI.

6. Xo nydeii B coOuparomnieii TuH3e.

7. Xou nydeii B paccenBaronIei JIMH3E.

8. [TonydyeHnune n300paKeHU ¢ TOMOIIBIO JINH3.

9. [Ipunnun neicTBus Goroanmapara, MUKPOCKOIIAa U TEIECKOTIA.

10. Mopgens rasa.

11. Pasnoxenue Genoro cBera B CIIEKTD.

12.  Tlonydenue Gen0ro cBeTa NPH CIOKEHUM CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimol

1. HccnenoBanue 3aBUCUMOCTH YTila OTPaKCHUsI CBETOBOTO JIyda OTYIJIA MaJICHUsI.

2. W3yueHnne  XapaKTEpUCTHK U300paKEHHUS npeaMera B IUIOCKOM
3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yrila TMPEIOMIICHHS CBETOBOTO JIyda OT yIJia MajCHUS
Ha TPAHHUIE «BO3IYX—CTEKIION.

4. [omyyeHne n300paXKeHHIA C MOMOIIBIO COOMPAIOIICH JIMH3HI.

o. Onpenenenue doxycHoTO paccTosiHus U OINTHYCCKOU CHUIBI
COOMpAIOIICH JIUH3HI.

6. OnBITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

1. OnpITHl 1O BOCHPHUATHIO LIBETa MPEIMETOB MpPU HMX HAONIOJEHUU uepe3 IIBETOBBIC
(UITBTPBHI.

Pa3pen 12. KpanToBrbie siBjIeHUSA
OmnswiTel Pesepdopaa u mmanerapHas moiens atoma. Mogens atoma bopa.
Hcnyckanue u morjomieHne cBeta aToMoM. KBaHThl. JInHelHyaTbie CIeKTPHI.

PangnoakTUBHOCTE. A.]'Ibq)a', OcTa- u raMMa-usIyudCHUs. CTpOGHI/Ie ATOMHOTO sAapa. HYKJ'IOHHa}I MOJCIIb
ATOMHOTO gapa. H3oTomkbl. PagnoakTuBHEIE IMpeBpalICHUA. HCpI/IOIl rnoJjrypacnajga aTOMHBIX SJICP.

SnepHsle peakuu. 3aKOHBI COXPAHEHUsS 3apsI0BOTO U MAacCOBOIO YMCEN. DHEPIUsl CBSI3U aTOMHBIX SIEP.
CBs3b Maccel U 3Heprun. Peakiun cuntesa unenenus sep. Mcrounuku sneprun Connua u 3831 (MC).

SAnepnas sHepretuka. JleiicTBUs paJuoOaKTUBHBIX U3JIy4€HUN Ha kuBble opranu3msl (MC).



Jemoncmpayuu

CHGKTpBI H3JTyUYCHUS U NOTJIOIICHU .
CrieKTphl pa3IMuHbIX Ia30B.

CriexTp BoiOpo/Ia.

Habmonenue tpekoB B kamepe Buiibcona.
Pabora cuérurka HOHU3UPYIOUINX U3ITYICHUH.

oakrownE

Perucrpanus u3mydeHus mpUPOJHBIX MUHEPAJIOB U MIPOTYKTOB.
Jlabopamopusie pabomut u onvinol
1. Habnroenue CIijIoNIHBIX U TMHEWYAThIX CIIEKTPOB M3ITydEHHUS.
2. HccnenoBanue TPEKOB: H3MEPEHHUE YPHEPTUN YACTHIIBI TI0 TOPMO3ZHOMY
nytu (o poTorpadusam).

3. W3mepeHne paanoakTUBHOTO (hOHA.

IHoBTOpHUTENIHLHO-000011IAKOIINI MOLYJIb
[ToBTOpHUTENHHO-0000IIIAIOITNIT MO/TYJIb PETHA3HAUEH ISl CUCTEMATU3AIMUH 0000IIEHHS TPEIMETHOTO
COJIep’KaHUs U OTbITa JAEATEIbHOCTH, IPUOOPETEHHOTO MIPU U3YUYEHUHU BCETO Kypca (PU3HKH, a TAKXKe JIIs
moAroToBKH kK OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY 10 (pU3HKe 1715 00yJaromuxcsi, BBIOpaBIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHnu JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI IESITEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYNBACTCS TOCTHHKEHUE TIPEIMETHBIX U METANPEIMETHBIX INIAHUPYEMBIX Pe3yJIbTaTOB
00y4eHus1, GOPMHUPYETCS €CTECTBEHHO-HAY4YHAsi TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEI0OBaAHUS
SIBIIGHUW TIPUPOJIbI U TEXHUKH, OBJIQJICHUE YMEHUAMHU OOBACHATH (PU3NUECKUE SBJICHUS, TPUMEHSS
IIOJIy4ECHHBIEC 3HAHUS, pPELIaTh 3a7a4u, B TOM YHCJIC KAUECTBEHHBIE U KCIIEPUMEHTAJIBHBIC.

[IpuHIMIHATBEHO NESTEIBHOCTHBIN XapakTep JaHHOTO pa3zelia peaJu3yercs 3a CU€T TOro, YTO yJalluecs
BBITIOJIHSAIOT 3aJaHUsI, B KOTOPBIX UM MpeiaraeTcs:

Ha OCHOBE MOJIy4YEHHBIX 3HAHUI pacrno3HaBaTh U HAYYHO OOBACHATH(U3MUECKUE SBJICHUS B OKpPYXKaIOIIeH
MIPUPO/IE ¥ TIOBCEHEBHOM KU3HU;

HCII0JIb30BaTh HAYYHBIC METOABI UCCIICAOBAHUA (bl/ISI/ILIeCKI/IX HBHCHHﬁ, B TOMYHCIIC IJI IIPOBEPKU I'MITOTE3
U NOJIYYCHHS TCOPECTUUCCKHUX BEIBOIOB;

OOBACHATH HAay4YHbIC OCHOBBI HauboJIee BaXKHBIX I[OCTI/I}KGHI/II\/'I COBPEMECHHBIX TCXHOJ’IOFHﬁ, HaIrrpumep,
IMPAKTUYCCKOI'0 UCIIOJb30BaAHUA PA3TIMYHBIX HCTOYHHUKOB SHEPIrMU Ha OCHOBEC 3aKOHA IIPEBPAICHUA 1
COXpaHCHHA BCCX U3BCCTHLIX BUJI0OB OHCPI'UU.

Ka)KI[aSI U3 TCM AaHHOI'O pa3/iCjia BKIIOYACT OKCIICPUMCHTAJIbHOC HCCIICIOBAHUC 06061113.1-01].[61"0 XapakrTepa.
Paznen 3aBCPUIACTCs IMTPOBCACHUCM JMarHOCTUYECKOM U OHGHO‘IHOﬁ pa6OTBI 3a KypcC OCHOBHOM IIIKOJIBI.



JII/I‘lHOCTHLIe,MeTal'[pe)IMeTHbIe H NMPEAMETHBIC PE3YJIbTATHI OCBOCHUS COACPKAHUSA KypcCa

B nporpamme no ¢usuke st 7- 9 KiaccoB OCHOBHOM IIIKOJIBI, COCTABJIICHHOM Ha OCHOBE (he/iepaibHOrO
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa OIIPE/ICICHBI TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS
00pa30BaTeNILHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHUsl.

JIMYHOCTHBIMH pe3y/bTaTamMu 00y4deHus: (U3UKE B OCHOBHOM IITKOJIE SIBIISTFOTCSI:
1. c(OpPMHUPOBAHHOCTH TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHX

CIOCOOHOCTEH yJaruxcs;

2. yOeXICHHOCTh B BO3MOYKHOCTH MTO3HAHUS MPUPOIBI, B HEOOXOIMMOCTH Pa3yMHOTO
WCTIOJIb30BAHUS IOCTHKEHUI HAYKH M TEXHOJIOTHH JIJISI TajbHENIIIEro Pa3BUTHS Y€JI0OBEYECKOTO OOIIECTBa,
YBa)X€HHE K TBOPIIAM HAYKH U TEXHUKHU, OTHOIIIEHHE K (PU3UKE KaK DJIEMEHTY 00IIeUeT0OBEUECKON

KYJIbTYpBHI;

3. CaMOCTOSITEIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;

4. TOTOBHOCTb K BHIOOPY )KM3HEHHOTO MYyTH B COOTBETCTBUM C COOCTBEHHBIMU HHTEPECAMU U
BO3MOKHOCTSIMH;

5. MOTHBAIUS 00pa30BaTEIbHON JAESITEIbHOCTU NIKOJFHUKOB HA OCHOBE JINYHOCTHO

OPHEHTHPOBAHHOTO MOAX0/A;

6. (hopMupoBaHHE IIEHHOCTHOTO OTHOIIEHHS JIPYT K IPYTY, YUUTEII0, aBTOPaM OTKPBITHI U
n300peTeHUH, pe3ybTaTaM 00yJICHHUSI.

MeTanpeaMeTHBIMH pe3yabTaTaMM 00y4YeHUs] PU3UKE B OCHOBHOM IIKOJIE SBJISIOTCS:
1. OBJIaJICHUE HABBIKAMH CaMOCTOSITEILHOTO MPHOOpETEeHUsT HOBBIX 3HAHWMW, OpraHU3aluu

y‘le6H0ﬁ JACATCIIBHOCTH, ITIOCTAaHOBKH ueneﬁ, IIJIaHUPOBaHHWA, CAMOKOHTPOJIAA U OUCHKU PE3YJILTATOB cBOEi
ACATCIIBHOCTH, YMCHUSAMMU NPEABUACTDE BOSMOKHBIC PE3YIbTAaThl CBOUX ,HGI\;ICTBHI;'I;

2. IIOHMMAaHHC paBJ’II/I‘II/Iﬁ MCXKIY HCXOIHBIMU (baKTaMI/I n THUIIOTEC3aMU I HX 06"b$ICHeHI/I$I,
TECOPETUYCCKUMHU MOJCIAMHU W PEAJIbHBIMU 06’beKTaMI/I, OBJIaICHUC YHHUBECPCAJIIBHBIMU y‘le6HbIMI/I
JIeUCTBUSIMU Ha MMpuMEpax ruroTe3 Ajis 00BACHEHHUS M3BECTHBIX (baKTOB u SKCHCPHMCHTaHBHOﬁ IIPOBCPKHU
BBIABUTI'aCMBIX I'HIIOTEC3, paBpa6OTKI/I TCOPCTUICCKUX Mojeneu IpoueCCcoB UJIN HBHGHHﬁ;

3. (dbopMHpoBaHHE yYMEHUU BOCHpPUHUMATh, MepepadaThiBaTh U MPEABABIATH HHPOPMAIUIO B
CIIOBECHOH, 00pa3Ho#l, cUMBOJIMYECKOW (opMax, aHaIM3UpPOBaThb M IepepadaThiBaTh MOJYYEHHYIO
nH(pOpPMALIMI0 B COOTBETCTBUM C TIOCTAaBJICHHBIMU 3aJadyaMM, BBIJCISATH OCHOBHOE COJEp)KaHUE
MIPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

4, HpI/IO6peTeHI/Ie OIlbITa CaMOCTOATCIBHOI'O IIOMCKa, aHajlnu3a H 0T6opa I/IH(i)OpMaI_II/II/I C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HUCTOYHUKOB U HOBBIX HH(bOpMaHHOHHBIX TEXHOJIOTHH JIJIs peHICHUsA
ITO3HABAaTCJIBHBIX 3a/1a4,

5. PasBUTUC MOHOJIOTUYECKOM U TUAIOTHYECKOM peur, YMCHHA BbIPpAKATHL CBOU MBICIU U
CIIOCOOHOCTHU BBICJIYIIMBATDb CO6CCCI{HI/IK3, NOHUMATh €ro TOYKY 3pCHUA, NPU3HABATHL IIPpaBO JAPYTroro
YCJI0BCKA HA HHOC MHCHUC,



6. OCBOCHHC IIPUCMOB HeﬁCTBHﬁ B HCECTAHAAPTHBLIX CHUTyallUAX, OBJIAJCHUC SBPHUCTUYCCKUMU
METO/IaMH PEeLIEHUs IpooIeM;

1. (opmMupoBaHue yMeHUI paboTaTh B TPYIIE C BHIOJHEHUEM PAa3IMYHbIX COIMAIBHBIX POJIEH,
IIPEJICTaBIATh U OTCTaUBaTh CBOU B3IJISLIBI U YOEXKAECHUS, BECTU AUCKYCCHIO.

OO0muMH NpeIMeTHBIMH pe3yJibTaTaMu 00yueHUs (PU3HKEe B OCHOBHOM IIIKOJIE SIBIISTFOTCS:
1. 3HaHUS O TPUPOJIE BAKHEUIMINX (UIUUECKUX SIBICHUI OKPYXKAIOIIETO MUpPAa W MOHUMaHHE

CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUYEHHBIX SBJICHUN;

2. YMEHHS I0JIb30BAThCSl METOJaMH HAy4YHOTO HCCIIEOBAHMS SIBICHUI HPHUPOJbI, MPOBOJUTH
HaOIO/IEHUs, TUIAHUPOBATh M BBINOJHATH SKCIEPUMEHTHI, 00pabaThIBaTh pE3yNlbTaThl W3MEPEHUH,
MPEJCTaBIATh PE3yJNbTaThl M3MEPEHUH C TOMOIbio Talbnui, rpadgukoB U Gopmys, 0OHapyKUBATh
3aBUCHUMOCTU MEXIY (PU3NYECKUMU BEIMYMHAMU, OOBSICHATH MOJyYE€HHBIE PE3YIbTaThl U J€JIaTh BBIBOJBI,
OIICHUBATh I'PAHUIIBI TOTPEIIHOCTEN PE3yabTaTOB U3MEPEHUI;

3. YMEHHSI IPUMEHSTh TEOpEeTUYeCKHe 3HaHUS MO (U3MKEe Ha MpaKTHUKe, pemath (pusnueckue
3a/1a4v Ha IPUMEHEHUE MTOJTYYCHHBIX 3HAHUI;

4. YMEHHSI U HaBBIKM NPUMEHATH MOJYYECHHbIE 3HAHUS Ui OOBSICHEHHs MPUHIIMIIOB JEHCTBUS
BKHEHIINX TEXHUYECKUX YCTPOUCTB, PEIICHUS MPAKTUYECKUX 3a7a4 MOBCEJHEBHOM KU3HU, 0OECTIEYeHHS
0€30MMacHOCTH CBOEH JKU3HH, PAllMOHAIBHOTO IIPUPOJIONIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH cpebl;

5. dbopmupoBaHue yOexkKJICHUS B 3aKOHOMEPHOW CBS3M W IMO3HABAEMOCTH SIBJICHHH TPHUPOJIbBI, B
O0OBEKTHBHOCTH HAyYHOT'O 3HAHMS, B BBICOKOW IIEHHOCTH HAyKH B Pa3BUTHU MaTEPUAIBHOW M JTyXOBHOMH
KYJIBTYPBI JIFOJICH;

6. Pa3BUTHUC TCOPETHYCCKOI'O0 MBINIJICHHSA Ha OCHOBEC (bOpMI/IpOBaHI/IH YMCHI/Iﬁ YCTaHaBJIMBATb
(baKTbI, pas3inydaTte MNPUYKMHBI W CICACTBUA, CTPOUTH MOJACIMW W BBIABUIaTb T'MIIOTE3bI, OTBICKMBATh M
(bOpMy.]'II/IpOBaTI) J0Ka3aTCjIbCTBa BBIABHHYTBIX TI'MIIOTE3, BBIBOAWTH M3 3SKCICPHUMCEHTAJIBHBIX (baKTOB n
TCOPCTHUCCKUX MOI[CJ'ICfI (1)I/ISI/I‘ICCKI/IG 3aKOHBI;

7. KOMMYHHKATHBHBIE YMEHUS TOKJIAIbIBaTh O Pe3yJIbTaTaXx CBOETO UCCIIECOBaHMS, Y1aCTBOBATh
B JMCKYCCHH, KpPaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JHUTEPATypy U APYyrue
HCTOYHUKU UH(POPMAIUH.
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