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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUi0 H3y4eHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYeHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COJEp>KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HaHMS, TO €CTh CII0Cc00a MOyYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEIANOJaracT OBJIAJICHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJI1 TIOJTYYCHUST BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OlpeseNieHbl B KOHLENIWM INpEenojaBaHus ydeOHoro mnpenmera «Pusumka» B
oOpa3oBarenpHbIX opraHuzauusix Poccuiickoir ®enepauuu, peanus3yromux
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

[enun nzydyeHus: Gu3HKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cepax  Oyayumieit
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

NpUOOpEeTeHNE 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX PACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ nH(POpMalmend (HU3NIECKOTO COACpPKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3MKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa dKCIEPUMEHTATBHBIX 3a/laHul, MpearaeMbplX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJIIOJEHHE, IMOCTAHOBKAa HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.
IlepBoHaYaibHbIC CBEACHUS O CTPOCHUM BeELIECTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsasi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUU. Pacuer myTtH u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTH MTPU B3aUMOJEHCTBUU TeEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCSI TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM ABM)KEHHUU Tella
110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe n3ydeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIOIINE TUIYHOCTHBIC PE3YIbTaThl B

YacTH:

e 1) mMaTpMoTHM4ECKOro BOCIMTAHUA:

e - IIPOSIBJICHUE MHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(duznyecKoil HayKu;

e - IIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e -TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYX JAEHUU OOLIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuky;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMIOB B ACATEIBHOCTU
Y4EHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUATHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



- OCO3HaHHWE IIEHHOCTH (U3UYECKOM HAyKM Kak MOIIHOTO HHCTPyMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEMIIEH COCTABIIIOLICH
KYJbTYpBHI;

- pa3BUTHE HAy4yHOH JIIOOO3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NEeSATEINbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU MpaBuUi OE€30IaCHOrO IOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpPMHpPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHUE CBOEr0 IIpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTHUE B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOM U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

- HHTEpPEC K MPAKTUYECKOMY M3yUYeHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTalMsl Ha NpPUMEHEHHEe (PU3MYECKUX 3HAHWM IJi1 pelleHHs 3a7ad B
o0JacTh OKpY’Karollel cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

- OCO3HaHHUE II00AJIbHOTO XapaKTepa 3KOJOTMYECKHX MpoOjeM U MyTed HX
penieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOJIHOM
cpeabl:

- NOTpeOHOCTh BO B3aUMOACHCTBHM MPHU BBINOJHEHUH HCCIECJOBAHUN U
IPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

- TIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENBHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYITUPOBATH
UJeH, IOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00OBEKTaX U SABJICHUSIX;

- OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEW B 001acTu
duzukwy;

- IUIAaHUPOBAHHE CBOETO PAa3BUTUS B NPUOOPETEHHH HOBBIX (U3UUYECKUX
3HAHUM;



e - CTpPEMJICHHE aHAJM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C Y4YETOM BIMAHMSA HAa OKPYXKAIOUIYIO Cpeny,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHsS HporpamMMbl MO (PU3MKEe HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomerocsi OyayT coOpMUpPOBaHbI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATIbHBIC YUCOHbBIE ICHCTBHSI,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHbIE  Yy4eOHBbIC  JCWUCTBUS,  PETyJIATUBHBIC
yYHUBEpCaJIbHbIE Y4eOHbIC ICHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBEISIBIIAT W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JAHHBIX U HAOFOACHHAIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIAITh TTPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NUECKUX
SIBJICHUM U TIPOIIECCOB, JIElaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3alauu (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIIBCKUI HHCTPYMEHT TTO3HAHHS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIAaHY OTIBIT, HECJIOKHBIN
bU3MYeCKul IKCIIEPUMEHT, HEOOJBINOe HCCAEAOBaHUE (PU3UUECKOTO
SIBJICHHS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMS MU SKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHblE METO/bI, MHCTPYMEHTBI U 3aIIPOCHI IIPU TOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
cXeMaMmu, lrarpaMmmMmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JIEHCTBUS
no e€¢ JOCTIKCHHIO: paclpeneisTh PpOiH, OOCYKIaTh TMPOILECCHl |
PE3yNIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAIPaBJICHUI0O U KOOPJAUHUPYS CBOM JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAlHSX, TPEOYIOIIUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PELICHUs (PU3NUECKON 3a1aul WK
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHECHMUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOr0  HCCIIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pEeIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTe3a, CAUHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOEe [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (AudQy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
PaBHOMEPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBUKEHHE, HWHEpLHs,
B3aMMO/JICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpallleHUsI, TepeAada AaBJi€HUs TBEPABIMU TelaMH, XUIKOCTIMU U
razamyd, arMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;



pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (U3NUECKUX SBICHUN B
OKpY’)XalollleM MHUpe, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
MPUPOJIC, NEWCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN M (PU3MUYECKUE SIBJICHUS, UCIOIb3Ys
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas padoTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIIMEHT TOJE3HOTO JCHCTBUA MEXaHH3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEIUYUH, HX
0003HAaYeHUs1 W €IWHULBl (PU3NYECKHX BEIUYHMH, HAXOIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TPpahUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHs pbryara (0J0ka),
«30JI0TO€ TPABHWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
OHEPruM, TMpPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBICHMS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalludl MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATH NIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, HMCHOJb3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSI 33/1a4M 3aMHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1a4, OLIEHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pasinyaTb W HHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOMCTB TEJ: dbopMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000py10BaHUs,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3a/1aHHON a0COJIFOTHOM MOTPENIHOCTU U3MEPEHHI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEOBaHUsA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEAIOKEHHBIX TaONMUIl W TpaduKOB, JeNaTh BBIBOJBLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO3/JyXa, BbITAJKUBAWOIIas Cuila, JICUCTByIOLlas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeJO, KOAI(PPHUIMEHT TMOJIE3HOTO JEeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TpH
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

COOJII0/IaTh MpaBUJia TEXHUKN 0€30MaCHOCTH TIPH padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phluar, MOABUKHBIN U HEMOJABUKHBINA OJIOK, HAKJIIOHHASI IJIOCKOCTh;
XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKAN Ipecc,



MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, apEOMETP), UCIOJIb3YSl 3HAHHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU JJi obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIIEH cpejie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanmuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW W TYyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SBISETCS NPOTUBOPEUMBONM HIIM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJI30BATh MPHU BHITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanusi ”HGOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WM y4eOHBIX UCCIENOBAHUW, MNpPU HTOM TPAMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHHUMN paclpeseisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUMM C TOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 32 BBHIIIOJIHEHHEM IUIaHA JACWCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATETLHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
®du3uka — HayKa 0 IpUpo/Ie.
1 SABnenus npupoasl. dusndeckue 1 https://m.eds00.ru/3c9c9366
SIBJICHUS
MexaHuueckue, TeroBbIe,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIC, 3BYKOBBIC SIBIICHUS
dusnuecKkne BeITUYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MepeHue
Ypok-uccnenosanue "M3mepenue
TEeMIIepaTypbl TPH TTOMOIITH
4 PaTypeI TP B 1 1 https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETpPA U JaTUnKa
TeMmeparypbl"”
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOY.
5 EcrecTBeHHOHAyYHBIN METO 1 https://m.edso0o.ru/3842f3a4
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C IOMOUIBI0 MOJIENIEH
VYpoxk-uccienoanue "l[IpoBepka
TUNOTE3BI: JATBHOCTH MOJETA
6 A 1 1 https://m.edsoo.ru/145e7ble

HIapI/IKa, HymeHHOFO FOpI/I3OHTaJ'II)HO,
TeM OOJIbIIIE, YEM OOJIBIIE BLICOTA
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nmycka"

Crtpoenue BemecTBa. OnbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILECTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOIEHUIO TEILIOBOIO
pacIIUPEHUS ra30B)»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHUS BEIIECTBA

B3aumocBs3p MeX 1y CBOHCTBaMH
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHHSIX U MX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI

MexaHnyeckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKCHHE

Cxopocts. Equnuiisr ckopoctu

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

Pacuer IMyTHU U BpECMCHU NBUXKXCHUA

WNuepuus. 3akoH UHEPIUH.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUS CKOPOCTH JIBUKEHUS TEI

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuer Macchl
u 00beMa TeJia Mo €ro MIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGopatopHnas pabora
«Ompenenenne IIOTHOCTH TBEPAOTO
Tena

https://m.edso0.ru/766f1f89
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Permtenne 3agaud mo reme "I1oTHOCTE

18 " https://m.edso0.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMozeiicTBus ten. Cuna https://m.edso0.ru/2546928c
ynpyrocti. 3akoH ['yka
JlaGopaTtopHas paborta «3ydyeHue

20 JABHCHMOCTH pACTIRCHIA https://m.edsoo.ru/afbd9bdd
(medopmanun) NpyKUHBI OT
MIPHIIOKCHHOM CHITBDY

21 SBnenue TaroreHus. Cuma TSXKECTU https://m.edsoo.ru/5f763ae9
CBsi3b MEX]Ty CUJION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue https://m.edso0o.ru/511ca9df
3aga4 no treMe "Cuna Tsoxecta"

23 Cua TKECTH Ha JpYIX IIAHCTaX. https://m.edso00.ru/384f287b
du3ndecKue XapaKTePUCTUKU TUTAHET

24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso00.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX

26 10 OJTHOM IPSIMOM. https://m.edsoo.ru/62el1ae35
PaBHOelicTBYIOIIASA CHIT

27 Pemere faﬂaq 110 Teme https://m.edsoo.ru/78755da8
"PaBHonelicTByrOMmas cui”

28 TpetiHe CKOMbKCHI H TPCHHE MOKOA. https://m.edsoo.ru/8481b4bhd
Tpenue B npUposie U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 JABHCHMOUTH CHLILL TPeHIA https://m.edsoo.ru/99ea5ef7

CKOJIBXCHUS OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
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IMOBEPXHOCTEI

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEH CUJIIbI

Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHre
cuny, «Cunbly, «PaBHOACHCTBYIOIIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHEY,
«Macca, IJIOTHOCTEY, «Bec Temay,
«I"paduryeckoe n300paKCHUE CHUIT»,
«Cue»

Jasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS

https://m.edso0.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/41e7cach

35

36

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMH, KUJIKOCTSIMHI U Ta3aMH.
3akoH ITackais

Z[aBJ'IeHI/Ie B XKXUJAKOCTH U Ta3c,
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU

https://m.edsoo.ru/cfb73461

https://m.edso0.ru/8e8367b5

37

Pemenue 3amau o teme «JlaBienue B
JKUJIKOCTH U Ta3e. 3akoH [lackamsi»

https://m.edsoo.ru/3c9f6fad

38
39

CooOmiaromuecs cocyabl

I'mppaBnmueckuit mpecc

https://m.eds00.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. [lopuraeBon
JKHUJIKOCTHBIA HAcOC

https://m.edso0.ru/1f58766b
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41

42

Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHUSI OT BBHICOTHI
HaJl ypOBHEM MODsI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/9249b692

https://m.edsoo.ru/ccd4dad5

43

44

45

H3mepenne atMOc(hepHOTo JTaBJICHHS.

Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHUs OT BBICOTHI HaJl yPOBHEM
Mopst

bapomerp-anepoua. AtmochepHoe
JlaBJIEeHHE Ha pa3IM4YHBIX BBICOTAX

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6c48c524

https://m.edsoo.ru/e7a99517

46

47

48

49

Pemenne 3amad mo Teme
"ATmocdepHoe naBieHue"

JleficTBHE KUIKOCTU U Ta3a Ha
[IOTPY’KEHHOE B HUX TEJIO.
Apxumenosa cuia

JlaGopatopHnast pabora
«OmnpeneneHue BhITAIKUBAIOIIEH
CHUJIBI, IEVCTBYIOLLIEH HA TENO,
MOTPY>KEHHOE B KUJIKOCTh)

JlaGopatopHnast paboTa 1o reme
«MccrnenoBanue 3aBUCHMOCTH Beca

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM

B XXUJKOCTBb 4YaCTH TCJIa»

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3c11398c

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac
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51

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOAKH U
onpezaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3ama4d mo Temam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «/laBinenue
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

https://m.eds00.ru/3373694e

53
54

Mexannueckast pabora

MommHocTs. EquHune MoniHoOCTH

https://m.edsoo.ru/8a8cac47

https://m.eds00.ru/4395592e

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe o jectauie"”

https://m.edsoo.ru/8e9f821a

56

57

58

59

IIpoctele MexaHu3Mbl. Pryar.
PaBHOBeCcHE cui Ha ppiyare

KonrtponbHas pabora o Teme
«/laBieHME TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas padbora

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TE,
KHUJKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas pabota

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

«HccnenoBanue YCJIOBI/Iﬁ paBHOBECUSA

pbraara»

0.5

https://m.edsoo.ru/1283aa34

https://m.edso00.ru/3c391d99

https://m.edso00.ru/76988618

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agad mo teMe «Y CI0BUSA

https://m.edsoo.ru/6d1lcdc72
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PaBHOBCCHUS pblyara»

Koaddurnment nosnesnoro necTpust
61 Mexanu3ma. Jlaboparopnas pabora
«M3mepenue KIIJI HakIOHHON

IIJIOCKOCTH»

Pemenue 3agau mo teme "Padora,

62
motHocTh, KITI"

MexaHH4YecKast YHEPTrHsl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPrus

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

https://m.edsoo.ru/92e9efac

YPOK-3KCIIEPUMEHT 110 TEME
"DKCcnepuMEeHTaIbHOE OIpeIEIICHHE
65 WU3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAaHHUHM T€JIa IO HAKIIOHHON

JI0CcKOoCTH"

https://m.edsoo.ru/fbb989ba

66 KonTponbHas padota no teme

«PaboTta 1 MOIIHOCTb. DHEPIUs»

PesepBHrlIit ypok. Pabota ¢ Tekctamu

67
o TeMe "MexaHnuyeckoe IBUKeHUe"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

Pesepubiit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabota. MomIHOCTb.
Oneprus"

https://m.edso00.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA 10 OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

ONHKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaTh CBOICTBa TCI, (1)I/I3I/IHCCKI/IG SABJICHUS U TIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyalUl MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PU3UUYECKHUX SIBICHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH ITOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
dbusznueckux  CBOMCTB  Teln:  (opmMynHpoBaTh  MPOBEpsSEMBbIE
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HUYECKOMU
BEJIMYMHBI OT JPYroMl € MCIIOJB30BaHUEM NPSAMBIX H3MEPEHM,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAaHMS, COOMPATH
YCTAHOBKY W BBINIOJHATh U3MEPEHUS, CIEAYS IPEIIOKEHHOMY IUJIaHY,
(UKCUPOBaTh PE3YNbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX Ta0NUIl U TPadUKOB, A€JIaTh BBIBOJBI

10 pe3yJibTaTaM HCCIe0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTEpU30BaTb IMPUHLMIBLI JACUCTBUSA HU3YYCHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIBIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (pU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTOIh30BaHUs (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IYTEM CPAaBHEHMs DPa3iIU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SABISETCS IPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (PU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMMChbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpManuu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBITIOJHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIH BKJaJ B JIEATENBHOCTh TPYNIBI, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHICTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEMEHTA

11

1.2

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
OusnyecKkue  SBICHUSA: MEXaHWYECKHE, TEILIOBBIE,

3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

14

1.5

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIeTIei

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenne o0bEMa JKUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl pY MOMOIIH KUJIKOCTHOTO

TCPMOMCETPA U JaTYUKaA TCMIICPATYyPhbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemecTBa: aTOMbI M MOJEKYIBI, HUX
pasmepbl. OmbIThI, JAOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BelIecTBa

JlBwkenne yactuil BemecTtBa. CBsI3b  CKOPOCTH
JNBWKEHUS  4YacTUlLl C  Temmeparypod. bBbpoyHoBckoe

nBwkeHue, nuddy3us

2.3

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC

2.4

AFpCFaTHBIC COCTOSIHUA BCHICCTBA: CTPOCHUC TIa30B,

KUIKOCTEH W TBEPHBIX  (KPUCTAUIMYECKHX)  TEI.




B3anmocCBsI3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HbBIX

arp€raTHbIX COCTOAHUAX HW HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTryeckre pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAlloB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OnbITBl 10 HAOJIOJCHHUIO TEIUIOBOTO PACIIUPEHUS

ra3oB.
OnplTbl 10 OOHApYXKEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUJKECHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
3.9 Cxopoctb. CpenHsAsl CKOpPOCTh IPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH JBUKEHUS
SIBnenue uHepnuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJl KaK IPUYNHA U3MEHEHHsI CKOPOCTH IBUKCHHS TEIL
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUSA TeEIl
38 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETpPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux riaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusi. TpeHHE CKOJIbKEHUS W TPEHHUE TIOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTrueckue pabOTHI:
3.10 OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUUYECKOTO

aBTOMOOMWIIE M Tak janee). OmpexneneHue cpegHen




CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIE€MOHCTPHUPYIOLIHE
3aBUCUMOCTh PACTSDKEHUs (nedopmanuiu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUSA B IIpupoac: IMpUMEPbI IBHKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPUPOJIE,
JIeUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUA U

L YBEITUYCHUS JIaBICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHUS Ta3a oT 00bEMa,
' TEMIIEPATYPHI
43 [lepenaua maBneHUs TBEPIBIMU TEIIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [TneBMaTH4eckre MaluHbI
3aBUCHUMOCTh  JaBIICHUS JKUAKOCTU OT TIyOHHBI
4.4 IMaapocraTudeckuii mapagokc. CooOIIAOITHECS COCY/IBI.
IMunpaBnnueckre MEXaHU3MbI
Atmocdepa 3emnn u atmocepHoe naBieHue. [puunnel
A5 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJT YPOBHEM MODSI
46 N3mepenue armocdepHoro npaenenus. [lpubopsr ans
' U3MEpEHUs: aTMOC(EPHOTO JAaBICHUS
JleficTBHe >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTrueckue pabOTHI:
4.9 HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT

00béMa TOTpYKEHHOWM B OJKHAKOCTH YacTH Teja.




4.10

411

OnpeneneHre BHITAIKUBAIOMIEH CUJIbI, JEHCTBYIONIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JEHUCTBYIONICH
Ha TEJIO B JKHAKOCTH, OT Macchl Ttena. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJKUBAIOIIECH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomeTpa WA
KOHCTPYMpPOBAaHHUE  JIOJAKM W  ompeneneHue  eé

Irpy30I0AbEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOH OpraHusmMm, IJIaBaHUue<

pBIO

TexHuueckue yCTpOHCTBa: COOOMIAIONIIUECS COCYIIBI,
YCTPOMCTBO BOJONPOBOJA, T'MJIPABIMYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeomerp

PABOTA, MOIIHOCTD, OHEPT U A

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie  MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYecKas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHMUYECKOH SHepTUn
[IpakTuyeckue pabOTHI:
5 g Ompenenenne  pabOTBl  CWJIBI  TPEHUS  TIPH

PaBHOMCPHOM JABMXKXCHUU TCIa 110 FOpH3OHT3.J'IBHOI>i

noBepxHocTu. MccienoBanue ycioBUi paBHOBECHS pblyara.




N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TECIIC

5.10

YelioBeKa

TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MCEXaHHU3MBbI B 6I>ITy



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» @uzuka: 7-i knacc: 6a30BbIM ypOBEHb: YUEOHUK; 3-€ U3jaHKe, IepepadOTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ITepeiikun A.B., UBanoB A.W. ®usuka. 7 kinacc. — M.: AO «M3narenbcTBo
IIpocBenienue».
2023
2. Jlykamuk B.M. CoopHuk 3aaa4 o ¢usuke. 7-9 knaccol. — M.; [Ipocsernienue,
2021
3. BonkoB B.A. YHuBepcanbHble NOypoYHbIe pa3paboTku no pusuke: 7 kiacc. — 3
—e u3J.. mepepadoT. u nom. — M.: BAKO, 2022
4. I'pomueBa O.M. KoHTposbHbIE U CAMOCTOSATENbHBIE pa0OTHI 10 (U3HKE 7 Kiacc:
Kk yueOHuky A.B. Ilepbimkuna. @usnka. 7kinacc. —M.: M3naTenbcTBO «DK3aMeEH»
2020.
5. Peanuzanus oOpa3zoBaTeIbHBIX TPOrPAMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HaINpaBJIEHHOCTEN M0 (PU3HKE C UCIIOJIb30BaHUEM
obopynoBanus nentpa « TOUYKA POCTA»7-11 knaccel/ MUHUCTEPCTBO
npocserienust Poccuiickoit deneparun/,2023r.
6.TexHOJIOTHYECKUE KapThl YPOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/

bubmuoreka I{OK https://m.edsoo.ru/7f416194
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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEJACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBiIeHO Ha (opMuUpOBaHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OO0YUYeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
Mo rojaM o0ydeHus (1o Kjaccam), MpejiaraeT NpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNUU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranu3anmusx Poccuiickoir ®exepanuu, peamu3yroNUIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN 0 HAYYHOM METO/IE MMO3HAHMS U (OPMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (HU3UKH TSI PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX Ielield mporpaMMbl 1O (U3WMKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIIEJIOBaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poPeCcCHOHATIEHOMN JeATeILHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYaJbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

TenJioBble sAIBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHNE paboTHI. Bunpl TEIUIONEPENAYH:
TEILIONIPOBOJAHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YDHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHui cMauuBaHUS U KaWJUISIPHBIX SBICHUH.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. IIpaBuna m3mepenus remnepaTrypsl.

7. Buael Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BETUYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Crpoenne aroma. I[IpoBONHMKM W  JOMAJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNPSIKEHHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
o ydactka uend. llocnepgoBarenbHoe W mapajlieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Henu U MOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe mnoJjie 3JIEKTPUYECKOro Toka. llpumenenue
AJIEKTPOMArHUTOB B TeXHHKE. J[lelicTBME MArHUTHOTO MOJI HA POBOJIHUK C TOKOM.
DNEeKTpOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.

W O N U A WD E
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. OneIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHur.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiaeHUs 3IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS HWHIYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4YE€pe3 PE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEUHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/IEUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aHMOJICHCTBUS
KaTYIIKd C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJCHUsS TOKa B
KaTyIIKeE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI TI0 HKCCIICIOBAHUIO SIBJICHUSI AJICKTPOMArHUTHOW WHAYKIIWU:
MCCIICIOBAHUE HW3MEHEHUM 3HAYEHUS W HaNpaBICHHUS HHAYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4dyHOH JI0O03HATENBHOCTH, HMHTEpPEca K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C ANEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHUHM MPAKTHUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (PU3NUECKUX 3HAHWU ISl PEIICHHS 3a/1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) amanTanuM K M3MEHAIOIMUMCSH YCJIOBHSM COLMAJIbHON W NPHPOIHOH
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJM, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI pELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS) pe3yJbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIoOroO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUYKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIC SBICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BeJIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUYECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIECTBA, VYACIbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MAaIllMHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/1yXa, JJICKTPUUYECKHUUN 3aps,
cuja TOKa, 3JIEKTPUYECKOE HAINpPSKEHHUE, CONPOTHUBJIEHUE NPOBOJHMKA,
yAeJIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3UYEeCKUl CMBICT MCTOJb3YEeMbIX BEITUYHH, 0003HAYEHUS W CIHHUIIBI



bu3nyecKux BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU TNOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHMsS DJHEPrUM, IPU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX [IJI1  pEIIeHHUs] 3aJadyd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HEOOXoAuMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aUMOJCHUCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IpOBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ NPSAMbIE  H3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJI&KHOCTH BO31yXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM



aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHHS U YACIBbHOTO CONPOTUBIEHUS BEIIECTBA TPOBOJAHMUKA, CHIIBI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HamNpsHKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M MapajUIeIbHOTO  COCIMHEHHM
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh JJIEKTPHUYECKOT0 TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpPATH
IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW MHCTPYKIUHU, U
BBIUUCIISATH 3HAUCHNUE BEJIMYMHBI,

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEH, YIIEKTPOMArHHT, HIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTUYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEb BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUICCKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUECHHUS AIIEMEHTOB JIEKTPUUECKHX 1IeTIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM
XKU3HU JJ obecriedeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHUS B OKPY’KaIOIIEH CPEIE;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM © TYyTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOI HJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITTOJHCHUHM yUEOHBIX 3aJaHUl HAYIHO-TTOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOH CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHBMEHHBIC W KpPATKHE YCTHBIC COOOIICHMS,
0000mass wuHQOPMALMI0 U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCJIE MYOJNMYHO TIPEACTABIATh PE3YyIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATEILHOCTH, TPH 3TOM TPaMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM ammapaT Kypca (U3HKH,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3UUCCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
[IOCTABJIEHHBIMU 3aJavyaMHM, CICINTH 3a BBIINOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJaJ B
JeSATEeIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7fA181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHHETHYECKOU TEOPUH 1 https://m.eds00.ru/4b6b1523
Y UX OTIBITHBIC MTOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenu TBEPIOIO, KUIKOTO U
3 A P 8 . 1 https://m.edsoo.ru/7236¢9f9
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OOBsicHEHHE CBOMCTB TBEPJIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHHM BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHble Teaa 1 https://m.edsoo.ru/5d25b3dd
CmauuBaHue M KalWJUSIPHOCTb.
6 P 1 https://m.edso0.ru/8bb5494b
[ToBepXHOCTHOE HaATsKEHUE
7 TenmoBoe pacuIMpeHne U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TeMIIepaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO IBMKEHUS 1 https://m.eds00.ru/767b611b
YaCTHII
Buytpennss sneprusi. Crioco6st
9 N 1 https://m.edsoo.ru/7a161b6d
W3MEHEHUs BHYTPEHHEH SHEpruun
10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2c



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
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https://m.edsoo.ru/767b611b
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11

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUaAJIOB B LIEJSIX
sHeprocoepekeHus "

https://m.edso0.ru/47298c48

12

KonngecTtBo TemaoThl. Y aenbHas
TCIINIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

14

15

VYpaBHEHHE TEIIIOBOTO OanaHca.
TernooOMeH U TEIIOBOE paBHOBECHE

JlaGoparopHnas pabora
"UccneqoBanue ABJICHUS
TEII000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer xonudecTBa TCIIIIOTHI,
H606XOI[I/IMOFO JJIAA HarpeBaHus TCjia
" BBLACIIACMOI'O UM IIPpHU OXJIAXKICHHUHA

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

16

JlaboparopHnas pabota
"Onpenenenue yaenbHOU
TEIUIOEMKOCTH BemiecTna"

https://m.edsoo.ru/aabf9721

17

18

19

DHeprus ToIuMBa. Y aenbpHas
TEIJI0Ta CTOPAHUS

IInaBnenue u OTBCPJACBAHUC
KpUCTAJNINYCCKUX TCII. Y aenbHas
TCILJIOTA IJIaBJICHUA

JlaGopatopHnas pabora
"OnpeneneHue yaenbHOU TEIOThI
IUIaBJIEHU JIpaa"

https://m.edsoo.ru/2cf8923b

https://m.edsoo.ru/5c93abab

https://m.edso00.ru/9cb89b68

20

[TapooGpa3oBanue U KOHIEHCAIINS.
Ucnapenue

https://m.edsoo.ru/943361ac



https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac

21

Kunenne. Y nenpHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TeMIIEpPaTyphl KUTICHUS
oT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/e4c6ce3f

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJILHOM BJIIAJKHOCTH BO31yXa"

https://m.edsoo.ru/17eeb2af

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3]lyXa

[TpuHIUITBI pabOTHI TEIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY’Karollel cpeibl

https://m.edso0.ru/9f97285d

https://m.edsoo.ru/al4fldbc

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHMS U MIPEBPALLECHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

https://m.edso00.ru/89535ae3

27

28

29

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHUI
BemecTsa"

KonTponbHas pabota mo teme
"TensoBele ABlIeHus. M3Menenue
arperaTHbIX COCTOSIHUI BemecTna'

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/dfea43fc

https://m.edsoo.ru/64eb961f

https://m.edsoo.ru/17ef865b

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH

https://m.edsoo.ru/lde2a6dc



https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc

COMPUKOCHOBEHUH"

31

32

33

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH Kynona

DIJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3J1eKTPUUYECKOTO
nosis. [lpunnun cynepno3unuu
ANEKTPUYECKUX TMOJIeH

Hocurenu snextpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

https://m.eds00.ru/9753c836

https://m.edso00.ru/46777f42

https://m.edsoo.ru/d5afc8eb

34

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apaa

https://m.edsoo.ru/f2d4al34

35

36

Pemienue 3a1au Ha IpUMEHEHUE
CBOMCTB 2JIEKTPUYECKHUX 3apsAI0B

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyllecTBOBaHMs. MIcTOUHUKMN
AIEKTPUYECKOTO TOKA

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

37

38

39

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUUYECKOTO TOJIS HA
MIPOBOJTHUKH U TUDJIEKTPUKH"

QHGKTpI/I"IeCKI/II\/’I TOK B MCTaJlllax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.eds00.ru/23935322

40

DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTu

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlaboparopHas pabota
"N3mepeHue U peryiupoBaHue CUIIbI
TOKa"

0.5

https://m.edso0.ru/d67176b6



https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
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https://m.edsoo.ru/1b724c3e
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https://m.edsoo.ru/d67176b6

42

DNEKTPUUECKOE HANIPSIKEHUE.
BoasT™metp. JITaboparopHas pabota
"M3mepenue u peryampoBaHue
HanpspKeHus"

0.5

https://m.edso0.ru/6a219ef8

43

ConpoTHuBieHNE IPOBOAHUKA.
VY espHOE CONPOTHUBIICHUE BELIECTBA

https://m.edso0.ru/98c1f226

44

45

46

47

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUECKOTO COMTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA T
MIONEPEYHOr0 CEUeHusl U Marepuana”

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

IlocnenoBaTrenbHOE U napajijieJIbHOC
COCAUHCHU IMIPOBOAHUKOB

https://m.edso0.ru/8852b3cf

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7c5a

https://m.edsoo.ru/73f4d541

48

Jlaboparopnast pabdota "IIpoBepka
MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU
MOCIEI0BATEIHHOM COSTUHEHUHT
JBYX p€3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTtopHnas padora "IIpoBepka
ImpaBurJjia JJIs1 CUJIbI TOKA IIpU
napajuieIbHOM COSTMHEHUN
pe3uctopos”

https://m.edsoo.ru/6b9fd546



https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546

50

Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa OMa JJ1s1 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

https://m.edso0.ru/24e36972

o1

52

53

PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

JlaGopaTopHas pabora
"OnpeneneHue paboThl U MOIITHOCTH
3IEKTPUYECKOTO ToKa"

aﬂeKTpI/IquKI/IC Oe1M 1 HOTpe6I/ITeJ'II/I

ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanmne

https://m.edsoo.ru/821f4c5h

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

[TocTosTHHBIE MAarHUTBI, UX
B3aMMOJEHCTBUE

https://m.edsoo.ru/6e766c29

55

56

57

58

VYpok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

MaruautHoe nosie. MaruuTHOe 1oJie
3eMiId U €0 3HaUYEeHHE JUII KU3HU Ha
3emite

[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBus. [locToAHHBIN
ANEKTPUYECKUH TOK"

KonrtponsHas pabora no Teme
"DnexTpuuecKkue 3apssl.
3apsiKEHHBIE Tella U UX
B3auMozeucTBus. [locTOAHHBIN
AJIeKTpUUYEeCKuil TOK" /

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
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Bcepoccuiickas mpoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
AJIEKTpHUYECKUl TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DeKTpOBUTATENIb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTesneil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUUECKHE U

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9c99a4bh7

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336

MATrHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DNEeKTpUYeCKHE U MaTHUTHBIC 1 https://m.edsoo.ru/fc544d96
ABJICHUA"
p 7 . Pa6

67 e?)epBHI':'II/I YOI, Fabota © Te"K cravi 1 https://m.edso0.ru/7d3485el
10 TeMe "TerioBble sABICHUS
p 7 . Pab

68 egepBHI:m YPOI. FaboTa € TerTaMH 1 https://m.edsoo.ru/46a7afab
10 TeMe "MaruuTHbl€e SBIEHUSA

OBLIEE KOJIMYECTBO YACOB I10
. 68 145

[NPOTPAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BAaTh IIOHATHUA

1.2

13

pas3iindaTtb ABJICHHA 110 OIIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

1.5

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Ten W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaYeHUs U eUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €ro MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4EeHHBIX CBOWCTBA

bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONB3YSl 3aKOHBI U
dbopMyiibl, cBs3bIBaIONINE (PU3MUECKHE BETUMYMHBI: HA OCHOBE aHAN3a

YCJI0BUA 3aa4U 3allMChIBATL KPATKOC YCJIOBHUC, BBIABJIATH HCAOCTATOK




1.8

JAHHBIX U1 pELIeHWs 3aladyd, BbIOMPATh 3aKOHB U (HOPMYIIBI,
HeoOXxoauMble Uil €€ pelIeHus, IPOBOAUTh Pacu€Tbl U CPaBHUBATH
NOJy4eHHOEe 3HauyeHue (U3MYECKON BEIUYMHBl C H3BECTHBIMHU

JaHHBIMHA

pacrio3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(U3NYECKUX METOJIOB, UCIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPENII0JIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCIEA0BAaHMA, ACJIaTh BBIBOIABI

1.9

1.10

1.11

1.12

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITHPOBATH BHIBOIBI

BBIIIOJHATL IMPAMBIC HN3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PE3YJIbTAThI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOANWTHL  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOl C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUM:
IUTAHUPOBAaTh HCCIEAOBaHHUE, COOMpaTh YCTAaHOBKY U BBIMIOJHATH
U3MEpPEHHs, Cleays  MpPeIJIOKeHHOMY  IIaHy,  (UKCHUPOBATH
pe3yNnbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUJE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOAKLI 110 PE3YyJIbTaTaM MCCICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘{CCKI/IX BCJIIMYNH:
I[JIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W) (919% Hpe)IJ'IO)KeHHOI\/’I HHCTPYKIUW, W BBIYHUCIATH 3HAYCHHC

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIUCAHUS, HUCIOJb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 0 CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMBbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM U TapaJlJICIIbHBIM

COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHHUS




3JICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU I oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npruOOpaMu U TEXHUIECKHUMH yCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUNA M IIyTEM CpaBHEHMUs
JIOTIOJTHUTEIBHBIX HCTOUYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOU

WCIIOJIb30BaTh TPU  BBINOJHEHUM Yy4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu HMHTepHeT; BiIageTh NpuéMaMu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

co3/7aBaTh COOCTBEHHBIC MICHbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHHUS,
0000m1ass uHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJIep’KaHUsl, B TOM 4YHUCJIE€ NyOIMYHO TMPEACTaBIATh PE3yNbTaTh
MPOSKTHOM WM HCCIIEIOBATEILCKON JICATEIBPHOCTH, TIPH ITOM
IPaMOTHO UCIOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTHUPOBATH €ro, aJICKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasaena 3J1eMeHTa
TETUIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHUS  MOJEKYISIPHO-KMHETUYECKOM
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mepsl
' Mosiekyn.  OmbIThl, TOJATBEPKIAIOUIME  OCHOBHBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiectBa. Kpucramnumueckue u amopdHbie
Tena
OObscHEeHUE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEl
6.3 Ha OCHOBE [IOJIOKEHUUA MOJEKYISIPHOKUHETUYECKOMN
TEOPHUH
6.4 CMaunBaHUE U KaWUISIPHBIE SIBICHUS
6.5 TeroBoe pacupeHne U cKaTHe
6 6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO
' TETIJIOBOTO JIBUKEHUS YaCTHI]
67 Buytpennss sHeprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPrUU: TeIionepeaada U CoBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' U3Iy4yeHue
KonmuuecTtBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh
6.9
BeIllECTBA
TemmooOMeH u TEMIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUTMYECKUX BELIECTB.
. VY aenbHas TEIIOTA MJIABICHUS
6.12 [TapooOpazoBanne u  KoHAeHcamus.  McmapeHnue.

Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUS.




3aBHCUMOCTh TEMIEpaTypbl KUIIEHUS OT aTMOC(EpHOro

JaBJICHUA

6.13

BirasxxHOoCTB BO31yXa

6.14

6.15

6.16

6.17

BHCPFI/IH TOIIJINBA. yI[eJ'IBHaﬂ TEIJIOTA CropaHusa

[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
TEIUIOBOr0 JBUIaTeiid. TeIIoBble ABUIraTeINd W 3allHTa
OKpY>Karollen cpeibl

3aKOH COXpaHEHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

nporieccax

[IpakTuueckue pabOTHI:

OneiTbl 1O OOHApPYKEHUIO  JIEHCTBUS  CHII
MOJICKYJIIPHOTO TIPUTSKEHUSI.

OnpIThl 10 BBIPAILMBAHUIO KPUCTAJJIOB IOBApEHHOMN
COJI WJIU caxapa.

OneITel 1O HAOMIOJIEHUIO TEIMJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH U TBEPBIX TEI.

Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS I OXJIAKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTHHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne u3MeHeHusI BHYTpEHHEH SHEPruu Tena B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

Uccnenosanune SIBJIEHUS TEIUIOOOMEHA npu
CMEIIMBAHUU XOJIOAHOU U ropsiuei BOABI.

OrnpeneneHne KOJNMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYECKUM
LHAJTUHIPOM.

Ornpezenenne yaelbHON TEIIIOEMKOCTH BEIIECTBA.

UccnenoBanue npolecca UCapeHus.

OnpeneneHre OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeabHON TEMIOTH TUTABJICHHS JIbJIA.




6.18

dusnueckue SBICHUS B TPUPOJAC: MMOBEPXHOCTHOE
HATSOKCHHWE M KAaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ColHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, HNCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaius Ten. [[Ba posa aMeKTpUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBMCHMOCTD CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. 1IpyHOUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. IIpoBonHuku n
TUDJIEKTPUKN
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
- ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
' ANEKTPUYECKOTO TOKa. MICTOYHMKN OCTOSTHHOTO TOKa
JevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX U razax
Onektpuueckas uenb. Cuia ToOKa. DIEKTpUUECKOE
7.8
HaIpsHKEHNE
29 ConpotuieHue MPOBOJIHUKA. VYneapHOE
' COIIPOTHBIICHHUE BEILECTBA
7.10 3akon OMa it yyacTKa Lenu




IlocnenoBaTenbHOE )51 napaujiCIbHOC COCAMHCHUC

7.11

MIPOBOJIHUKOB

PabGota W MOIIHOCTH 3JIEKTPHUYECKOTO0 TOKA. 3aKOH
7.12

Hxoynsa — Jlenua

3 DNEeKTpUYECKUe LEenu U IMOTPEOUTENN SIEKTPUUECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossHHbIE MarHuThl. B3auMopencTBuE NOCTOSHHBIX
7.14

MarHuToB

MarautHoe mnone. MarHuTHoe mnoje 3eMiId U €ro
7.15

3HAYEHUE NS )KU3HU Ha 3eMIie

6 OmneiT Dpcrena. MarHuTHoOE MoJe 3IEKTPUYECKOTO TOKA.

7.1

[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE

JleficTBUe MarHUTHOrO MOJIA Ha MPOBOJHUK C TOKOM.

DNeKTpOoABUTaTeNb NOCTOSSHHOrO ToKa. Mcnonbp3oBaHue
7.7

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBAaX M Ha

TPaHCIIOPTE

OneiTel  @apanes.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIy4EHUs
7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH

[IpakTudeckue padbOTHI:

OnbITH O HAOMIONEHUIO DJEKTPU3ALUH TeJl MHIYKIHEH

U TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO OIS  Ha

MIPOBOJHUKY U TUAJIEKTPUKH.
7.20 COopka W mpoBepka paOOTHI dSJICKTPUYECKON IIeTH

MIOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUSI.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, UAYILIETO Yepes

pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS




Ha pe3UCTOpE.
OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
MOCIIEZIOBATEILbHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbI TOKA MPHU MapajieIbHOM
coelMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 Ppe3UcTop.
OnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIETISIEMOI Ha pe3ucTtope. VMccnenoBanue 3aBUCMOCTH
CWJIBI TOKA, WAYLIET0 4Yepe3 JaMIIOUKy, OT HANpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3y4yeHre MarHuTHOTO MOJISL TOCTOSIHHBIX MarHUTOB MU
ux o0beAWMHEHWHM ©  pasneneHuu. VccimemoBanue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBJeHUs TOKAa B KaTymke. IM3yueHue

I[CflCTBPISI MAaroiuMTHOIrO IoOJii Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIpaBJICHUA

HHAYKIMOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE

SBJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoI0CoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe
CUSTHUE

1.22 TexHu4ecKne YCTpPOWCTBA: SJIEKTPOCKOI, aMIepMeTp,




BOJITMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuu,
ANEKTPOOCBETUTENIbHBIE  HPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEJOXPAHUTEIHN, JJIEKTPOMArHUT, 3JEKTPOJBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» @u3uka: 8-i1 knacc: 6a30BbI ypOBEHB: YUECOHUK; 3-€ U3JjaHKe, IepepabOTaHHOE
[leppiikun .M., UBanoB A.M. AkimonepHoe ooduiectBo «M3narenbeTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.®Pu3uka: exxeMecsTIHbIN Hay‘lHO-MGTO,I[I/I‘{eCKI/Iﬁ KYpHaJI U30aTCJIbCTBA «HepBoe

CEHTSI0pS»
2. KypHuan «Pu3uka B LMIKOJIE»

3. Coopnuk 3amay no pusuke, B. . Jlykammuk, 2024 r.
4. Coopnuk 3anay no pusuke, A.B.Ilepoimikun, 2024 1.

5. «JIaboparopusie paboTel. KonTposbhbie 3ananus. 8§ knace»- M.: Jlpoda, 2013

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

(http://school- collection.edu.ru/),

(http://fcior.edu.ru/)

bubmmnoreka I{OK https://m.edsoo.ru/7f4181ce
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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU paboueit mporpaMmMbl BOCIUTaHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMma mo ¢Qusuke pazpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4aeMbIX XWUMHEH, OHOJIOTHEH, acTpoHOMHEW u ¢U3HIECKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 riaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIENIMU TpernofaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
H3YYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DH3HUKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JadbHEHUIIIeMy OOyUYCHHUIO B 3TOM HalpPaBJICHUU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



HampaBnennoctr mporpamMmbl  « PDus3mka B 3a7adaX M OKCIEPUMEHTAX» -
nudponas naboparopust

YpoBeHb mporpaMmmsl - 6a3oBbId. Bo3pact obyuarommuxcs: ot 13 jet mo 14 jer.
Cpok peanu3ainuu nporpaMmmsl: 1 roa
PabGouas mnporpamma mo ydyeOHomy mnpeamery — «Dusuka B 3amayax u
DKCIIEPUMEHTax» MpeAHa3HayeHa g oOywaromuxcs 8 kiacca MBOY  «
Bbpycosckas COL».
dusuka SBISIETCA CHCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB M SIBJIICHUN, U3y4aeMbIX XUMUEH,
Ouonoruei, acTpoHOMUEH M (Qu3nuecKor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEJOCTABISIET HaubOojee siCHble o0paslbl NMPUMEHEHUS HAy4YHOIO0 METoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa U3 rIaBHBIX 337a4 (PU3MYECKOro 0Opa3oBaHUSI B CTPYKType 0O0IIero oOpa3oBaHMs
COCTOUT B (POPMUPOBAHUU ECTECTBEHHOHAYYHON TPAMOTHOCTHM M HHTEpeca K Hayke Yy
00yJaronmxcs.

Peasnuszanus IporpaMmMabl Y'-ICGHOI‘O nmpeamMeTa « du3MKa B 3aJla4ax U
IKCIIEPpUMEHTAX» o6ecneyuBaeTcs HOPpMAaTUBHBbBIMHU JOKYMECHTAMM:

1. ®epepanbHbii 3akoH oT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®epepanuu» (C U3M. W JIOM., BCTYN. B CHIY C
01.09.2020).

2. Ilacmopt HammoHanbHOrO mnpoekra «OOpazoBanue» (yTB. mpesuanymom CoBerta
nipu [Ipesunente PO no cTpaTternueckoMy pa3BUTHIO U HALTMOHAIBHBIM IIPOEKTaM,
npotokona ot 24.12.2018 Ne 16)

3. Meronuyeckue peKOMEHJIAUU [0 CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alUAX, PACTIOIOKEHHBIX B CEILCKOM MECTHOCTH U
MaJbIX TOpojax, HIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON
HarnpaByieHHocTel («Touka pocta») (YTBepkaAeHBI pacnopsbkeHueM MUHUCTEpPCTBA
npocetenust Poccuiickoit @eneparmu ot 12 staBapst 2021 r. Ne P-6)

4. Meronuyeckue  pEeKOMEHIALUMU 1O  CO3JaHUI0 M (DYHKUHOHHPOBAHUIO
JETCKUX texHomapkoB «KBanTopuym» Ha 0aze o00I11€00pa30BaTEIbHBIX

opraHuzainuii (yTB. pacmopsbkeHueM MuHucTepcTBa MpocBelieHus Poccuiickoi
deneparun ot 12.01.2021 Ne P-4).

Peanmuzanust pabGouedt mporpammbl 1o ¢usuke «dusznka B 3amavax U
DKCIIEPUMEHTAX»  CIHOCOOCTBYET  OOIIEHMHTEJIEKTYaJIbHOMY  HAIpPaBJICHHUIO
Pa3BUTHIO JIMYHOCTU OOYJAIOIINXCS 8 KIIacCOB.

duznueckoe 00pa3oBaHUE B CUCTEME OOIEro M CPEeTHEro 00pa3oBaHUS 3aHUMAET
OJTHO W3 BEAYIIUX MECT. SIBIAICh GyHIAMECHTOM HAYYHOTO MHUPOIIOHWMAHHUS, OHO
criocoOCTBYeT (HOPMUPOBAHUIO 3HAHUM 00 OCHOBHBIX METOJIaX HAYYHOI'O TTO3HAHMS
OKpYXKalomero Mupa, (pyHIaMEHTAIbHBIX HAYYHBIX TEOPHH M 3aKOHOMEPHOCTEH,
bopMHpYET y yYalIuXcsi YMEHHUS HCCIIEIOBATh M OOBSICHITH SBIICHUS TIPUPOILI U
TEXHUKH.

Kak mkonepHbIM mnpeaMmer, ¢usuka o01anaeT OrPOMHBIM  T'YMaHHMTApHBIM



MOTEHIINAJIOM, OHA aKTUBHO (POPMHUPYET UHTEIIEKTyaJ IbHbIE 1 MUPOBO33PEHUYECKUE
kKadectBa JHU4YHOCTH. JuddepeHumanus mnpeamnonaraeT TaKyl0 OpraHU3ALUIO
nporecca OOy4deHHs, KOTOpas YYHUTHIBACT WHAWBUIYaJbHBIE OCOOCHHOCTH
yUYaluxcs, UX CIOCOOHOCTH W MHTEPECHI, JTMUYHOCTHBIN OmNbIT. uddepenunanus
oOyueHusi (u3MKe TMO3BOJIAET, C OJHOH CTOPOHBI, OO0ECHeunuTh 0a30BYIO
MOJITOTOBKY, C APYrOdl — YJIOBJIETBOPUTH MOTPEOHOCTH Ka)JOTO, KTO MPOSBIIAET
UHTEPEC U CHOCOOHOCTH K MPEIMETY M BBIXOJUT 3a PAMKH H3ydeHUs (U3HKU B
IIKOJIBHOM KYpCe.

[ll1aHMpyemble pe3y/ibTaTbl 0CBOEHMA Y4€OHOr0 NpeaMeTa .

JlocTrxkeHrEe MUIaHUPYEMBIX PE3YJIbTATOB B OCHOBHOW IIKOJIE MPOUCXOIUT B
KOMITJIEKCE MCIOJIb30BaHUS YETHIPEX MEKIUCIUIUTMHAPHBIX YUYEOHBIX MPOrpaMMm
(«@opMHpoBaHUE YHUBEPCATBHBIX y4eOHBIX NencTBuity, «Dopmuposanue UKT-
KOMIIETEHTHOCTH oOOy4aromuxcs», «OCHOBBI y4eOHO- UCCIEIOBATEIbCKOU H
MPOCKTHOM JIeSITeNbHOCTHY», «OCHOBBI CMBICIIOBOTO UTEHUS U PpabOThl ¢
TEKCTOM») M Y4EOHBIX MPOrpamMM IO BCEM MpeAMETaM, B TOM 4YHciie 10 (U3HKE.
[Tociie u3ydeHust porpaMMbl BHEYPOUHOU AEATENIbHOCTU «DPU3MKa B 3aja4ax U
HKCIIEPUMEHTAX» 00yYaloIIuecs:

CUCTEMATU3UPYIOT TEOPETUYECKUE 3HAHUS U YMEHUS 10 PEUICHUIO0 CTaHIAPTHBIX,

HECTAHIAPTHBIX, TEXHUYECKUX U OJIMMIIMAIHBIX 331a4 PA3IMYHbIMU METOAAMU;
BbIPa0OTAIOT MHAUBUAYAJIbHBIN CTHIIb pelIeHUs (PU3NUECKUX 3a/1a4.

COBCPIICHCTBYIOT YMCHHA Ha IIPAKTHKC ITIOJIb30BATBLCA HpI/I60paMI/I, IIPOBOJAHTH
HU3MCPCHUA (1)PI3H“I€CKHX BCJINYNH (OHpeI[eJ'ISITI) OeHy AOCJICHUsA, CHHMATb

MOKa3aHus, COONI0AATh MPaBUIa TEXHUKHA 0€301aCHOCTH);

HayyaTcsl MOJIb30BaThCs MPUOOpaMu, ¢ KOTOPHIMU HE CTAJIKUBAIOTCS Ha ypOKax
(U3UKK B OCHOBHOM IIKOJIE;

pa3paboTaroT U CKOHCTPYUPYIOT MPUOOPHI U MOJENU ISl MOCIEAyomeld paboThl B
kaOuHere HU3NKU

COBEPIIICHCTBYIOT HAaBBIKM NMHCBMEHHON M YCTHOW pe4M B IPOIIECCE HAIMMCAHUS
UCCJICIOBATEIILCKUX PaOOT, MHCTPYKIIUK K BBITTOJIHEHHBIM MOJICIISIM U IIPUOOpam,
NpH BBICTYIUICHUSX HA HAyYHO - MPAKTUYCCKHX KOH(EPEHIMAX pa3IuIHBIX
YPOBHEM.

OTpeeNAT JanbHEHIIee HampaBiIeHUE Pa3BUTHS CBOMX CIOCOOHOCTEH, cdepy
HAy4YHBIX WHTEPECOB, OMPEACIATCS ¢ BRIOOPOM JallbHEHIIEro 00pa30BaTEIbHOTO
MapuipyTa, JajdbHenero npodusiis oOy4eHus B CTapIiei IIKoIe.

Ilpeomemmnvimu pe3ynvmamamu NporpamMmbl SIBISIOTCS:

YMEHHE MOJIb30BaTHCSI METOJaMU HAyYHOTO MO3HAHUA, MPOBOJUTH HAOIIOICHMUS,
IUIAHUPOBAaTh U TMPOBOAMUTH  OKCIIEPUMEHTHI, 00pabdaThIBaTh PE3yJbTaThl
U3MEpPEHUN;

HAyYUTHCSl TOJB30BATHCA H3MEPUTENbHBIMU NpubopaMu (BEChl, aMIepMerp,
BOJIbTMETP,TEPMOMETP), COOUPATH HECIOKHBIE SKCIEPUMEHTAIbHBIE YCTAaHOBKU
JUISL IPOBEAECHUS IPOCTEUILINX OIIBITOB;

pa3BUTHE DIIEMEHTOB TEOPETUYECKOTO MBIIIJIEHUS HA OCHOBE (hOPMHUPOBAHMSI



YMEHMM yCTaHaBIMBaTh (aKThl, BBIAEIATh IJIABHOE B M3y4aeMOM SIBJICHUH,
BBIABJIATh IPUYUHHOCIEACTBEHHBIE CBA3UM MEXKIY BEJIMYMHAMU, KOTOPBIE €ro
XapaKTEepPU3yIOT, BBIABUTAaTh THIIOTE3bI, (DOPMYIHPOBATH BHIBOBI;

pa3BUTHE KOMMYHMKATHUBHBIX  yMEHHW: JIOKJIAAbIBATL O  pe3yJbTrarax
DKCIEPUMEHTA, KpPaTKO M TOYHO OTBEYATh HA BONPOCHI, HCIOJIb30BAThH
CHPAaBOYHYIO JIUTEPATYPY U APYTUe UCTOUYHUKU HHPOPMAIIH.

Memanpeomemmuvimu pe3yibmamamu IpOrpaMMBbl SIBISIFOTCS:

OBJIAJICHAE HABBIKAMU CAMOCTOSITEIBHOTO NPHOOPETEHHs] HOBBIX 3HAHUH,
OpraHu3ald y4eOHON JEesTeTbHOCTH, IOCTAHOBKU II€JIeH, TIaHUPOBAHUSA,
CAMOKOHTpPOJSI M OLIEHKM PE3YJIbTaTOB CBOEH JIEATEIbHOCTH, YMEHHSIMU
IPEABUAETh BO3MOKHBIE PE3YJIbTAThl CBOMX JAEHCTBUI;

IPUOOPETEHHUE OIbITA CAMOCTOSITEILHOTO MTOMCKA aHAJIM3a U 0TO0pa HHPOpMauu
C HCHOJb30BAaHUEM pA3JIUYHBIX HCTOYHUKOB U HOBBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHN JUISl pEIEHUS SKCIIEPUMEHTAIIBHBIX 3a/1ay;

dbopMHpoBaHHE YMEHHUWA padoTaTb B TPYIIE C BBINOJIHEHUEM PA3IUUHBIX
COLIMAJIBHBIX POJIEH, MPEICTaBIsATh U OTCTaWBAaTh CBOM B3IJISAAbI M yOEkKIEHUS,
BECTU JUCKYCCHIO;

4. OBJIaICHUE 9KCIICPUMCHTAJIbHBIMHU METOJaMU PCIICHHA 3a/1a4.

Jluunocmuovimu pe3yiomamamu 1porpaMmal ABJIAKOTCA:

1. C(l)OpMI/IpOBaHHOCTB ITO3HaBaTCIIbHBIX HHTCPCCOB,
HHTCJUICKTYaJIbHBIX u TBOPYCCKUX

CIIOCOOHOCTEN yJaluxcs;
2. CaMOCTOSITEIIBHOCTH B IPUOOPETEHNUHN HOBBIX 3HAHUHN U MPAKTHUECKUX YMECHHIA;

3. mpuoOpeTeHrne YMEHHS CTaBUTh Iepes coOOW Mo3HaBaTeIbHBIC IENH,
BBIJIBUTATh THUIIOTE3bI, TOKA3bIBATH COOCTBEHHYIO TOUKY 3PCHHS,;

4. TIPUOOPETEHHUE MOJOKUTEILHOTO AMOIMOHATBLHOTO OTHOIICHUS K
OKpY’Karoliel mpupojie U caMoMy cede Kak 4acTH PUPO/IBI.

CoaeprkaHue yuyeGHOro npeaMeTa « PU3UKa B 3aJa4axX U IKCIIEPUMEHTAX»
Cc yKazaHueM ¢GopM OpraHu3anyuy M BUAO0B JeSTe/IbHOCTH.

Onupasch Ha WHIWBHUAYaJbHbIE 0O0pa30BaTENIbHBIC 3alpOChl U CHOCOOHOCTH
KaXXJ10ro peOeHKa, NMpY peau3aluy nporpamMmel 1o ¢uszuke «dusnka B 3a1auax u
AKCIIEPUMEHTAX)», MOXKHO JJOCTUYb OCHOBHOM LEJIM - PA3BUTH Yy 00y4aIOUIUXCS
CTpeMJIeHHe K JaJibHeilllleMy CaMOOIpeae/JieHuI0, HHTEJJIEKTYaJIbHOM,
HAYYHOM W  NPAKTHYECKOM  CAMOCTOSTEJbHOCTH, IO3HABATEJIbLHOU
AKTHUBHOCTH.

JlanHasi mporpamMma Ho3BOJISIET 00YYaOIUMCSI 03HAKOMUTBLCS ¢ METOAMKOM
OpraHM3alMU U IPOBEACHUSI SKCIIEPUMEHTAIIbHO-UCCIIEI0BATENbCKON
NESITEIBHOCTH B COBPEMEHHOM Y4eOHOM Mpoliecce Mo pU3uKe, 03HAKOMUTHCS CO



MHOTMMH UHTEPECHBIMU BONIPOCAMU (PU3UKH HA TAHHOM 3Tare 00y4eHus,
BBIXO/ISIIIUMU 32 PAMKH IIKOJIBHOM MPOTpaMMBbl, paCIIuPUTh 1IEJIOCTHOE
IIPE/ICTaBICHUE O MPOOJIeMe TaHHON HAayKu. DKCIIEpUMEHTAIIbHAS IeATebHOCTh
OyZeT cnocoOCTBOBATh PA3BUTHIO MBICIUTENBHBIX ONEpalnii U 00EMY
UHTEIJICKTyallbHOMY pa3BuTHIO. He MeHee BaxHBIM (haKTOpOM peanu3aluu
JAaHHOW TIPOTPaMMBI SIBJISIETCSI CTPEMJICHHE Pa3BUTh y YUAIUXCS YMEHHE
CaMOCTOSITENILHO paboTaTh, TyMaTh, IKCIEPUMEHTUPOBATDH B YCIOBUSIX IIKOJIBHON
JabopaTopuu, a TaKKe COBEPIICHCTBOBATH HABBIKM apTyMEHTAIlMU COOCTBEHHOM
MO3UIINH 10 OrpeneaéHHbIM BopocaM. CojiepKaHue MPorpaMMbl COOTBETCTBYET
MO03HABATEJIbHBIM BO3MOKHOCTSIM ITKOJIBHUKOB U MIPEIOCTABIISET UM
BO3MOXKHOCTh pab0OTaTh Ha YPOBHE MOBBIIICHHBIX TPeOOBAaHU, pa3BUBas
yueOHy10 MoTuBalu0. CoepxaHue 3aHATU BHEYPOUHOU €S TEIbHOCTH
IpeCTaBiIsieT cO00i BBEACHHE B MUP SKCIIEPUMEHTAIBHON (PU3UKH, B KOTOPOM
ydanfecsi CTaHyT UCCIIeIOBATEIIMU U HAydaThCsl IO3HABATH OKPYKAIOIIHA UX
MU, TO €CTh OCBOSAT OCHOBHBIE METO/Ibl HAYYHOTO TTo3HaHus. B ycnoBusax
peanuzanuu 00pa3zoBaTeNbHON MPOTPAMMBI IIUPOKO UCTIOIB3YIOTCS METOIBI
y4eOHOTr0, UCCIEA0BATEIBCKOTO, MPOOIEMHOI0 SKCriepuMenTa. Pe6EHOK B
npoIriecce Mo3HaHusl, mpruoOpeTast UyBCTBEHHBIN ((HEHOMEHOJIOTUUECKHUI) OIBIT,
NEPEKUBACT MOTYUCHHBIE OLYIEHUS U BIECUATICHNUS. DTU NEPEKUBAHUSL
npoOyKJIal0T U MOOYKIal0T Tpoiiecc Mbluienus. Crnenuduueckas popma
OpraHM3alMU MTO3BOJISET YYAIIUMCS O3HAKOMUTHCSA CO MHOTUMHU UHTEPECHBIMU
BOIIpocaMu (PU3MKH HA TAHHOM JTare 00y4eHHUs, BHIXOIAIIUMU 32 PAMKH
IIKOJILHOM MPOTpaMMbl, paCIIUPUTh LIETIOCTHOE MPEACTaBIECHUE O IpodIeMe
NaHHOU HaykH. JleTH nony4aroT npodeccuoHanbHbIE HABBIKH, KOTOPBIE
CIIOCOOCTBYIOT JaJdbHEHUIIICH COMAIIPHOM alanTalluy B OOIIECTBE.

Jia peanuzauuu 1enell yaeOHOTo mpeamera TpeOyeTcsl pelieHHe KOHKPETHBIX
npakTHueckux 3agad. OCHOBHBIE 33/1a4 — ITO :

BBISIBJICHHE MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEN, BO3MOXHOCTEH ydaluXCsl
K pa3MYHBIM BHUJAaM JCSITEIHHOCTH,

dbopMHpoBaHUE MIPEACTABICHUS O SBJICHUSX U 3aKOHAX OKPY>KAIOIIETO MUPA, C
KOTOPBIMH IIKOJIBHUKHU CTAJIKUBAIOTCS B IOBCEIHEBHOMN KU3HMU;

(dbopMUpOBaHUE NPEACTABICHUS O HAYYHOM METOJE MO3HAHUS;
pa3BUTHE UHTEPECA K UCCIIEOBATENBCKOM IEATENBHOCTH;
Pa3BUTHE OIbITa TBOPUECKOM AEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

Pa3BUTHUC HABBIKOB OpraHU3allu HAYYHOI'O TPYya, pa6OTI>I CO CJIOBApsAMHU U
OHIUKIIONICAUAMMU,

CO3/IaHHE YCTIOBHM JUIsl peanu3ali BO BHEYPOUHOE BpeMs TPHUOOPETEHHBIX
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI B ypOUHOE BpEMS;

pa3BUTHE ONbITa HEHOPMAILHOTO OOIIEHUS, B3aUMOJCHCTBUS, COTPYTHUYECTBA;

pacimpeHue paMoK OOIIEHHS ¢ COLIUYMOM.

dbopMHpOBaHUE HABBIKOB TTOCTPOCHUS (PU3NUYECKUX MOJICTICH U OTIPeIeTICHUS TPaHUI]
UX IPUMEHHUMOCTH.

COBEPIIICHCTBOBAHNE YMCHHWHA NPUMEHSTh 3HAHUS TIO (U3MKE IS OOBICHEHUS
SBICHUH  TIPUPOJBI, CBOMCTB BEIIECTBA, pemeHus (U3MYSCKUX  3aj]1ad,
CaMOCTOSITeJILHOT'O TIPHOOPETCHHMS M OICHKHM HOBOM HH(OpMamuu (PpU3HIECKOTO
CoJIep KaHMs, KCTIOJIb30BaHMS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;



UCIIOJIb30BAaHUE TPUOOPETEHHBIX 3HAHUW M YMEHUW HJId PEIICHUS MPAKTHYECKHUX,
YKU3HEHHBIX 33/1a4;

BKJIIOYCHHE YyYaIlUXCS B Pa3HOOOpa3Hyl0 JAESATEIbHOCTb: TEOPETUUYECKYIO,
MPaKTUYECKYIO, aHAIUTUYECKYIO, TOUCKOBYIO;

BBIpa0OTKa THOKWX YMEHUW MEpPeHOCUTh 3HAHWA W HAaBBIKM Ha HOBBIE (DOPMBI
y4eOHOM paboTHI;

pa3BUTHE COOOPA3UTEILHOCTH ¥ OBICTPOTHI PEAKIMU TPH PEHICHUH HOBBIX
pasTUYHBIX (PU3MUECKUX 33724, CBI3aHHBIX C TPAKTUIECKOMN JACSITEIBHOCTHIO.

MeToabl 00y4yeHHUA U pOPMbI OPraHU3aL MU JeATEeTbHOCTH 00Yy4aILUXCS

Peanuzanuss mnporpaMmbl  yueOHOTO TpeaMeTa «Duzuka B 3ajadax W
DKCIIEPUMEHTAx»  MpEAnojaraeT WHIWBUAYAIbHYI0 M TPYNIOBYIO paloTy
oOy4Jaronuxcs, MIaHUPOBAHKUE U MPOBEIACHUE HCCIIEOBATEIHCKOTO AKCIIEPUMEHTA,
CaMOCTOATENbHBIN COOp JaHHBIX JUISl PEIICHUS MPAKTUYECKUX 3a7ay, aHallu3 U
OILICHKY TOJIyY€HHBIX Pe3yJbTaTOB, U3TOTOBIICHHUE TOcoOU 1 Moaenei. [Iporpamma
peaycMaTpuBaeT HE TOJIBKO OOydarollue W pa3BUBAIONIME IIeNIH, €€ peanu3aius
CIIOCOOCTBYET BOCIHUTAHUIO TBOPYECKOM JIMYHOCTH C AaKTUBHOW IKU3HEHHOMN
no3unuei. BhICOKMX pe3yiabTaTOB MOTYT JIOCTUYb B JAHHOM CIy4ae€ HE TOJBKO
YUYEHUKH C XOPOIIEH IIKOJIBHON YCHEBAEMOCTBHIO, HO U BCE ILEIEYCTPEMIIEHHBIC
aKTHUBHBIC PebsITa, y)Ke clieNaBIiue CBOM mpodeccuoHaIbHbIN BHIOOP.



Conep:xanmne nporpamMmmabl

Ne Ha3BaHnmue pa3jaena Conep:xkanue yueOHOro nmpeamMera, Kypca
(TemMbI)
1. | ®usmueckuii merony  OTpeneneHue NEHHI ACICHUSA IPUOOPOB, CHATHE
MOKa3aHUM.
U3Y4YeHUs] TPUPOABI: . .
. Ornpenenenre NOrpenHoCcTed N3MEPEHUIA.
TeOpeTHYEeCKUI U
HKCIEPUMEHTAJIbHbIN
2. | TenoBble siB1eHHsI | Penienre 3a1a4 Ha ONpe/eNeHNe KOTNIECTBa
U METOAbI UX TeIIOTHL. [IpruMeHeHune TermIoBoro pacimpesus 1
HCCJICI0OBaHUS peructpauuu temneparypsl. Mccnegosanne
IIPOLIECCOB IIJIABJICHUS U
otBepaeBanus. [Ipubopsl A1 u3MepeHus
BJIAJKHOCTH BO3J1yXa.
3. | DmexTpuueckue m  |[3aKOH OMa 11st ydacTka uenu. Pemrenue 3amad.
Pacuer
MATHUTHBIE .
noTpedsieMoit anekTposneprun. Usmepenue
ABJICHUS M METOABL | oo oo
HX BOKPYT IIPOBOJIHUKA C TOKOM. Pelienue 3a71ay Ha
HCCICI0OBaHUA 3akoH oy - JIenna.
4. | CBeToBblIe SIBJEHHSI 3aK0H PacTPOCTPAHEHHs CBETA. 3aKOH OTPAKEHHUS

cBeTa. 3aKOH MpeoMIICHUS cBeTa. JIMH3BI.
Ontudeckas cuiia JIMH3BI.

[TocTpoenue nzo0paxxeHui B cobuparonieit u
[pacCenBaroIIeH JTMH3aX.




KanengapHo - TeMaTu4yeckoe mjiaHUPOBaHUe

Ne | Haum Conep:xanue Koa Dopm Ucnonn3osan | Aara
n/m| e- - BO a ue
HOBAaH yaco | AT oGopyaoBaHu
e B us .
pas3ae «Touka
a pocTtay»
|. ®uzuyeckuii MeTo1 H3yUEHUSA 1
NPUPO/bI: TEOPETHYECKU 1
IKCIEPUMEHTAJIbHBIN
1 BBoanoe 3anstue. 1 Oecena O3HaKOMJIEH
HNHCTpyKTaX 110 TEXHUKE uec
oe3omacHoctu. Ha 6aze gpoBon
Hentpa "Touka Pocra" {'1360P3T0PH€1"1'
Touxka pocTta
I'naga Il. TensioBble siBJIEHUS] U METOAbI 9
HX HCCJIe0BAHUS
2 [TpakTudeckas padora Ne 1 1 | TIpaxtuueck | Aardank
«Onpenenenune KOJINYECTBA ast paGora TOMICPATYpEL,
TEIUIOThl IIPU HArpeBaHUM H KaJIOpUMCTD,
oxnaxaeHun». Ha 6ase Llentpa COCYA C
"Touka Pocrta" TaiomuM
JBJOM, COCY/I C
BOJIOM,
AIIEKTPOHHBIE
BECHI.
3. ITpakTudeckas padora Ne 2 1
« N3yuenune YCTPOWCTBA
kanopumetpa». Ha 6aze Llentpa)
"Touka Pocrta"
4, ITpakTudeckas padora Ne 3 1
« N3yuenue MpoLIECCa)
TEII000MEHa
5. [Ipaktruueckas padora Ne 4 1 | npakTHyeckal
«OnpeneneHue yaeabpHON s paboTa
TETJIOThI
TIJIABJICHUS JIbJIAY.




6 [TpuGops! Asst U3MEpeHUs 1 [sxcniepument| Jaryuk
BJIAKHOCTH. TEMIICPAaTyPbl
DKcnepuMeHTallbHas paboTa » TCPMOMETD,
No 5 «Onpenenenue Mapi, CoCy
BJIAKHOCTHU BO3/1yXa B C BOAOH
KaOMHeTax
mkose» Ha 6ase LlenTpa
"Touka Pocra"

1. [TpakTudeckas padora Ne 6 1
« I3MepeHne OTHOCUTEIIbHOU
BJIAJKHOCTH BO3yXa». Ha Oa3ze
entpa "Touka Pocta"

8- Pemenue 3a7a4 Ha onpeiesicHue 3 | perenue

10 KOJINYECTBA TEIUIOTHI. 3as1a4y

Laasa |11, DuexkTpuyeckue siBjaeHus u 13
MeTObI
11, 3akoH OMa 15 y4acTKa LEnu. 3 pemeHue
%%* Pemenve 3amay 3aj1at
14. I[IpakTuueckas pabora Ne 7 1 | mpaxTnuecka JaTumnx
«Pacuér norpebiuseMon s pabora | TOKa,
SIIEKTPOIHEPTHU AATIHK
coOcTBeHHOr0 JoMay. Ha Oase HaMpsLKCHUA,
Hentpa "Touka Pocra" TIAMITO™Iic,
UCTOYHUK
MTUTaHMS,
KOMILJIEKT
MPOBOJIOB,
KITIOY

15 Harpesanne npoBogJHUKOB 1
ANEKTPUYECKUM TOKOM. 3aKOH
Jxoynd - Jlenna

16, Pemienue 3a1a4 Ha 3aKOH 3| peeHue

%Z}’ Jlxoys - Jlenna. 3anaqd

19. [Tonyuenue u GuKCUPOBaHHOE 1 NpakTHYecKafIEMOHCTPAIIHS
M300paKeHNE MAarHUTHBIX st pabora [«M3Mepenue
nosieit. Ha 6aze Llentpa "Touka MAarHUTHOTO
Pocra" 10JIs1 BOKPYT

[IPOBOJIHUKA C
TOKOMY: TaTYUK
MarHUTHOTO
MOJIsA, Ba
[ITaTUBA,




KOMILIICKT
IMPOBOIOB,
NCTOYHHK
TOKa, KJIIF0Y

20, JlelicTBHE MarHUTHOTO ITIOJIS Ha
21 IIPOBOJIHUK € TOKOM. [IpaBuio
JIEBOU PYKH, ITPABUIIO
OypaBuuKa.
22, Pemenne kauecTBEHHBIX 3a4a4. JIeJIoBast Urpa




I'nmaBa IV. CBeToOBBIC ABJICHUA

11

24, 3aKOH  pacmpoCTpaHEHUs 2 | mpakTHyeckal
25 CBETa. 3aKOH OTpPaKEHUS s pabota
CBETAa. 3aKkoH
IPEJIOMJICHUS CBETA.
26, PemeHne 3a1ad Ha 3aKOH 3
% OTpaKCHUS U
M300paXKeHUusiT B TIJIOCKOM
3epkane.
29. [Ipaktrueckas padora Ne 7 1

« [Tomyuyenue
U300paKeHUsI npu
rnmoMon JuH3b» Ha 0aze
"Touka Pocra"




30,

JInn3el. OnTuyeckas cumia MPaKTUYECKa
g%’ muH3bL. [TocTpoeHme s paboTa
n300pakeHu B coOuparomieit u
pacceuBaroIiei TMH3aX.
33, « Pemenue 3amau»

34




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» dusuka, 8 knacc/ [lepeimkun A.B., AknronepHoe o61mmecTBo «M3marenscTBo

«IIpocemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.®Pu3uka: exxeMecsTIHbIN Hay‘lHO-MGTO,I[I/I‘{eCKI/Iﬁ KYpHaJI U30aTCJIbCTBA «HepBoe

CEHTSIOpS»

2. KypHan «Pu3uka B MIKOJIE»

3. Coopnuk 3amau no pusuke, B. U. Jlykammk, 2024 r.
4. Coopnuk 3anay no pusuke, A.B.Ilepoimikun, 2024 1.

5. «JIaboparopusie paboTel. KonTposbhbie 3amanusd. 8§ kmace»- M.: Ipoda, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

(http://school- collection.edu.ru/),

(http://fcior.edu.ru/)

bubmuoreka LIOK https://m.edsoo.ru/7f4181ce
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PABOYASI IIPOTPAMMA
(ID 9972481)

y4ebHoro npexmera «®u3znka. Bazosbiii YPOBeHb»

Anst oby4aromuxcs 9 knacca

1. Bpycoso 2026 r



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

[TporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeNbHOW MpOrpamMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHON padoyel mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUi0 H3y4YeHUs
¢bu3uKy Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIMPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma mo (u3HKe ycTaHaBIUBAET pacmpesesieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS NMPEAMETHOIO COACpKaHUS U
yueTe BO3PACTHBIX 0COOCHHOCTEHN 00yUaronnXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBCHHOHAYyYHYIO KapTHHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpas3lbl TNPUMEHEHWS HAYYHOTO METOoja
MO3HAHMSI, TO €CTh CII0CcO0a MOTYYeHHS JOCTOBEPHBIX 3HAHUIA O MHPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne @u3ukun Ha 0a30BOM ypOBHE IIpelIoyiaraeT OBJIAJCHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpETEHUE HHTEpeca M CTPEMJICHHS OOydYaroluXcsi K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuieit
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npUOOpEeTeHNEe 3HAHMM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS MPOCTEUIINX PACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMalmend HU3NIECKOTo COACpPIKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemserii B mporpamMmMe 1o (usmke nepeueHsb 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonuHenHoe aBmxkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE NpsMOJuMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTh. PaboTa CWil TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxatoi npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHCHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmroienue nBu»KeHus Tea o OKPYKHOCTH.

HabnroieHne MexaHn4ecKux sIBJICHU, IPOUCXOIALINX B CUCTEME OTCUETA
«Temexxka» 1npu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTENFHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl Tella U JCHCTBYIOIIEH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITyJIbca MPU HEYNPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHMUECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIBKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHHUH Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHMYECKUX BOJH. IIponmonsHble U



[onepeyHsple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacIupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1.

o v ks~ W N

HaOmronenne koiieOaHnmii Ten IOA JCUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Tlepuoa KojeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHHUM TTPYKUHHOTO MasITHHKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOa KOJICOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHoJia  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1.

M3yueHne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBI0 MOOWIBHOTO
TenedoHa.

CBeToBbIC ABJICHHUA.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHKpOCKONIa M Tejeckoma. ['ma3 kak onrhyeckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xon ydei B coOuparoreit JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.
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12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTia OTPAKCHHUS CBETOBOTO JIyda OT YIJIa
najicHUsI.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTJjla MPEJIOMIICHHS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HI.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OmBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJCHHUM Yepes
[[BETOBBIE (DPUIIBTPBHI.

KBaHTOBBIE ABJICHUS.
OmnbiTel Peszepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noroiieHne cBera aroMoM. KBaHThl. JInHeyaThie CIEKTPHI.



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENBEHO-00001AI0MINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTU3allun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIHecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
peaaraeTcs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue BJICHUS B OKPY>KAIOIIEH MPUPOIE U MOBCEAHEBHOM KU3HH,



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpuMep, MPAKTUUECKOIO HCIIOJIb30BAHUS PA3IMUHbIX UCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS M COXPAHEHUs BCEX M3BECTHBIX BHJIOB
DHEPIUU.

Kaxpmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
uccienoBaHue oOoOuaronero xapakrepa. MoJyinp 3aBepliaeTcsi MPOBEIECHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4dyHOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIIEeI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ AJIEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJOTMYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (PU3UUECKUX 3HAHWHU ISl PEIICHHUS 3a/1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHAIOIMUMCH YCJIOBHSM COLMAJIBHON W NPHPOIHOH
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHUS TporpamMMbl MO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000O0IIEHNS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AUarpaMMaMi, HTHOU TpauKoi 1 X KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh pPOJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aehopmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAaHUUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- U ramMMa-u3iIydeHus,
W30TOIIbI, SIIEPHAS] SHEPTETHKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHMMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHME JUHEWYATOrO CIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPWINBBI U OTIUBBI, JBWKEHUE T1aHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE OJKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOrHYEcKOe AEWCTBHUE BUIMMOTIO,
yIbTPaduOIECTOBOTO U  PEHTICHOBCKOTO M3IyYCHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYUIECTBEHHBbIE CBOMCTBA (IMPU3HAKU) (PU3UUECKUX
SIBJICHUU

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAsi CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs



CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJIA TSKECTHU, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYXUHBI, KHHETUYECKass SHEprusi, IOJHAs MEXaHW4YecKas >SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTENIb MPEIIOMIICHUS CPEAbI), TP OMUCAHUU
IPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJINYMH,
0003HaUYEHUs M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH I'papyiKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIMH CWI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB C OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUMH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OomMHMparIMuecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUNYUHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIOIb3Yys OMHCAHHE HCCIECIOBAHMS, BbIICIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
MPOBEICHUS]  UCCIENOBAaHUS, JIeNlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
¢busznyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHWW NPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHHsI TMpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0Opy/OBaHUS, OMNHCHIBATh XOJ ONbITAa W €ro  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiel JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOpPaA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MUECKHX BEITUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBIDKEHMM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yrila MaJCHUs U yria MpejoMJICHHs OT yria
NaJieHns): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPapUKOB, JIeJIaTh BBIBOIBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

MPOBOJUTh KOCBCHHBIC W3MEPCHUS (U3MYECKUX BEIHYUH (CPETHSISA
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro W TPYKMHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIC PE3YJIbTATHI C YUYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJElb AaToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CIOUAOMETP, NATYMKU TOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,



9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapaT, ONTHYECKHE CBETOBOBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH Il oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MUECKOro coiepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayAuTOpHUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3pnen 2. Mexanuyeckne KoJe0aHUSA ¥ BOJHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPaHECHHS CBETA 6 2 bubmoreia OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBble siBJIEHHSI
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kourpoabnbie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
Me ecKoe €HIE.
1 RARHHCCROC AIBHACHI 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
C .0
2 neTeMa oteteTa. LTHOCHTCIRROCTS 1 https://m.edsoo.ru/5c869dc5
MEXAHUYECKOTO IBUKECHUS
Pasaomepnoe o erHoe
3 BHOMEPHOC HPAMOTHHEHH 1 https://m.edsoo.ru/bc342e86
IIBIDKEHUE
HepaBHoMepHOE NpsMOIUHEHHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
I N
5 PAMOJHHCHHOC PABHOYCKOPEHHOE 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CxopocTb MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.eds00.ru/2c456185
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpenenenue
CKOpE eJa
7 YCROpEHI TeJ1a HpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBF)KCHHH T10
HaAKJIOHHOH MIocKoCcTH"
CB00O .0
8 BODOIIIOE MAJEHHE TEIL. LITBITH 1 https://m.edsoo.ru/163cf472
I'amnines
9 PaBHOMEpHOE IBUXKEHUE 110 1 https://m.edsoo.ru/7a978b7a



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a

okpy>kHocTH. [lepros u yacrora
obOparnenus. JInHeitHas U yrioBas

CKOPOCTH

10 LleHTpOCTpEMUTEIIBEHOE YCKOPEHHE https://m.edsoo.ru/21f74a13

11 Hepeuiit saxort Hyiorora. Beirop https://m.eds00.ru/8776289d
CHJIBI
Bropoii 3akon Herorona.

12 B https://m.edso0.ru/6b639d94
PaBHOzelcTBYIOIIAs CHJia

13 Tperuii sakon Hetorona. https://m.eds00.ru/6155617¢
Cyneprnio3unus cui

14 Petuetine saza Ha npumeHeHue https://m.edsoo.ru/52e8393d
3akoHOB HproToHa

15 Cwuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CLLICHHE 3372 110 Teme «Cuita https://m.edsoo.ru/3bf34e6¢
YIIPYTOCTH
J

17 abopatopnas pabora «Onpenenenne https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CLLICHHE 3272 110 Teme «Cuita https://m.edso0.ru/97c¢5c938
TPEHUS»
J1ab 0 "O

20 abopatopai pabota HpeﬂeﬂeHﬂf https://m.eds00.ru/78ff698c
Kod(dUITMEeHTa TPEHUS CKOIBKECHHUS
Pemenne 3amay mo reme "3aKOHEBI

21 Herotona. Cuna ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/c4cba3c3

MajieHus



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3

23

Ypok-koudpepenuus "/[Bmxenue ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

https://m.edsoo.ru/6a48e5c3

24

Pemenue 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9f83

25

26

27

28

ITepBas kocMu4eckas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBeCHE MaTepUaIbHOM TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢
3aKPEIUIEHHOI OChIO BpalllCHUS.
MowmeHT cuibl. LleHTp TsKECTH

PaBHOBecue MaTepualbHOW TOUKHU.
AOGCom0THO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpEIIEHHON OChIO BPALLECHMUS.
MowmeHT cunbl. LeHTp TsKECTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/5f38dba5

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TemMe "MexaHnYeCKOe IBIMKEHHUE.
BsanmoneiictBue Ten"

https://m.edsoo.ru/2bafb487

30

31

KonTponbhas pabota no teme
"Mexanndeckoe IBMKEHHE.
Bsanmoneiicteue Ten"

Nmnynbee Tena. Umnynbse cuiiel. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U

https://m.edsoo.ru/fc25194b

https://m.edsoo0.ru/251e6f13



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13

HEYyIpPYroe B3auMOJACHCTBUE

Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHeHI/ISI I/IMHyJILCZl
VYpok- "p

33 POK-KOHGepeHLILA eaKTHBHOf https://m.edso0o.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edso00.ru/848ba637
Pa6

35 abOTa CIUIBLTAAECTH, CIIIBL https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHas pabora «OrnpeneneHue

3]

36 PabOTHI CHIIRL TPCHITL ITpH https://m.eds00.ru/667c837e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAILHON TTOBEPXHOCTH)
C S .

37 BASH SHEPTHH H paboTh! https://m.edso0.ru/84817179
ITorennmansHas 3HEPrUst
K . T

38 HHeTquCKaf[ HEpTHAL. LeopeMa o https://m.edsoo.ru/24d61ab5
KHHCTHUYCCKOU 3H€pFI/II/I

39 3aKOH COXpAHEHHUS SHEPrUH B https://m.edso0.ru/24661f29
MEXAaHUKE
JIab 3] n

40 abopatopHas pabota «VIyHeHue https://m.edso0.ru/48838ca3
3aKOHA COXPAHEHUsI YHEPTUM
K

41 OTIE0ATENLHOE /IBKDKSHHE H CTO https://m.edsoo.ru/7b9859af
XapaKTepI/ICTI/IKI/I

42 3aTyXaIoNue KoNeOaHMS. https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
M . .

43 ATCMATHHCCKIH 1 TIPYHHHHBIHI https://m.edsoo.ru/4a6aa385
MasITHUKH

44 VPOK-HCCIIOBAHHE (3ABHCHMOCTE https://m.edsoo.ru/b1c7271b

nepuo/ia KojeOaHui OT KECTKOCTH
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IIPY’KUHBI U MacChl Ipy3a»

45

46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMi
MMPY>XKUHHOI'O MasATHHUKA»

https://m.edso00.ru/8544337e

https://m.edsoo.ru/bald1d48

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHn i
rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue Boiabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

https://m.edsoo.ru/8ed367e7

49

50

51

Ypoxk-koudepennus "MexaHnuecKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

https://m.edsoo.ru/ebd8d7b6

https://m.edso0.ru/8a594969

https://m.edsoo.ru/2b95f238

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.eds00.ru/699e3612

53

54

Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159
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55

KonTtponsHas pabora o Teme
"3aKkoHbI coxpaHeHUs. MexaHnuyeckue
Kosie0aHusl U BOJHBI"

https://m.edsoo.ru/e9924h5e

56

57

DIeKTPOMArHuTHOE TOJIE.
3JI€KTpOMaI‘HI/ITHbIe BOJIHBI

CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

https://m.edsoo.ru/45bbd19b

58

Ypoxk-koudepenuus "kana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHKE JIEKTPOMArHUTHBIX
BOJIH JI1 COTOBOI cBsA3U"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

61

62

Pemenue 3agau Ha onpeneneHue
YHJaCTOTHhI U JJIMHBI 3JI€KTpOMaFHI/ITHOI>'I
BOJIHBI

DNEeKTpOMarHuTHasl IPUPOIa CBETA.
CxopocTtb cBeTa. BoaHoBBIE cBOCTBA
cBeTa

Hcrounuku ceera. [IpsaMonuneitnoe

pacrpocTpaHeHHe cBeTa. 3aTMEHHUs
Connua n Jlynst

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)XeHUs CBeTa. 3epKaJa.
Pemienue 3a1a4 Ha MpUMEHEHUE
3aKOHA OTPa)KEHHUs CBETa

https://m.edso00.ru/45e9f872

64

65

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHCC OTPAKCHUC

https://m.edso0.ru/3c5ffof5

https://m.edsoo.ru/4e43afa2
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cBeTa. Mcnosp30BaHue MOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOIAX

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT yriia
MaJICHUs] Ha rpaHule "BO3AYyX-

nn

CTCKJIO

https://m.edsoo.ru/835faed9

67

Ypok-koHpepennus "Vcnons3oBanne
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"

https://m.edsoo.ru/2ce88641

68
69

JImaselr. OnTHYecKas CHIIa JIMH3BI

[ToctpoeHue n300paxeHuii B TMH3aX

https://m.edsoo.ru/c6451cf4

https://m.edsoo.ru/3b4b5e4f

70

JlabopaTtopHast pabora "Ornpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTUH3HI"

https://m.edsoo.ru/911a47cb

71

72

Ypok-koHpeperuus "OnTuueckue
JMH30BBIE TPUOOPHI"

['ma3 kak onTuveckas cucrema.
3peHue

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

73

Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/4dc7b213

74

75

Paznoxxenue 6enoro cBeTa B CIIEKT).
Omnbitel HeroTona. Cnoxxenue
CIIEeKTpaJbHBIX 1IBETOB. [{ucnepcus
cBeTa

JlaGopatopHas pabota "OnbITH IO

https://m.edsoo.ru/6eb8b874

https://m.edso0.ru/b4867994
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Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPUSTHIO [[BETA MPEIMETOB ITPH UX
HaOJII0JJICHNH Yepe3 IIBETOBbIC
buabTpH"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHius u qudpaxuus"
O P

77 meiTht Pesepdopria i anerapuas https://m.edsoo.ru/c36effb5
MOJIENIb aTOMa
IT Bopa. M

78 OCTYIATRL bopa. MOACTH atoMa https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v noromeHue cBera

79 aromoM. KBantel. JInneiiuarnie https://m.edsoo.ru/9fb5689b
CIIEKTPbI
Ypok- "Ha0

80 PORTHPARTIEYM a"HIOHeHHe https://m.edsoo.ru/83b9a577
CIICKTPOB UCITyCKAHWS

81 PagnoakTUBHOCTE U €€ BUOBI https://m.edso0.ru/8e724769
CtpoeHne aTOMHOTO a.

82 TPOCHHE ATOMHOTO P https://m.edsoo.ru/2d85bef3
Hyknonnas monens
P )

83 IOAKTHBHPIC NPEBPATICHHA https://m.edsoo.ru/8b56a71d
M3oTonsr
P :

84 | CHICHIE Sa7aT TO TeNe " https://m.edsoo.ru/f241bbdc

PagnoakTuBHBIE TpEBpAIICHUS

85 [Tepuon momypacmana https://m.eds00.ru/523a9317
Ypok-koHpepenuus "PagroakTuBHbIE

86 U3IIy4eHHS B IPUPOJE, METULIMHE, https://m.edsoo.ru/4ea4f6e4
TeXHUKe"

87 Snepuble peakuuu. 3aKOHBI https://m.edsoo.ru/c4cbe7ee
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COXpPaHCHUA 3apAA0BOIr0 U MaCCOBOT'O
YHUCCII

88

89

DHeprusi CBSI3u aTOMHBIX sijiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3amau no reme "AnepHnie
peakuun"

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

Peakuiuu cunTesa u nenaeHus saep.
Nctounuku sHeprun CosHIa v 3BE311

https://m.edsoo.ru/2d7262c2

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YE€HUHN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/bd4b6e5e

92

93

94

95

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHbHIE BOJIHBI.
KBanToBsie siBieHuUs"

Konrponbnas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHbHIE BOJHBI.
KBanToBsle siBieHUs"

[ToBTOpeHue, 06001IIEeHNE.
JlaGopatopHble paboOThI IO Kypcy
"B3aumopeiicteue ten"
[ToBropenue, 06o01meHue. Pemenne

pacueTHBIX M Ka4€CTBEHHBIX 3aJa4 I10
TeMme "TeruoBble npouecchbl”

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

https://m.edso0.ru/d3248943

96

[ToBTOpenue, o600eHNe. Permenne
paC‘IeTHLIX 1 KAYCCTBCHHBIX 3aJa4 I10

https://m.edsoo.ru/28f67bc4



https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/28f67bc4

teme "KIIJ] TeruioBeIX aBUratenei"

IToBTOpenue, 0600IeHNE. Permenue
97 pacyeTHbBIX U KaYeCTBEHHBIX 3a7ay I10
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEeHME, 0000IICHHE.
98 JlaGopaTopHbie pabOTHI IO KypCy
"CBeTOBEBIE ABJIEHUA"

[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

https://m.edso00.ru/399f4911

https://m.edsoo.ru/lcd92c22

https://m.edsoo.ru/f7e3f69d

[ToBTropenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiebanusa u
BOJIHBI"

https://m.edsoo.ru/497cclc6

[ToBTropenue, 0600menue. Padora ¢
101 TexcTamu 110 TeMme "CBeTOBEIE
saBieHus"

[ToBTOopenue, o6o0mmenue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBsasa u

anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/5986dca7

https://m.edsoo.ru/6d32ee4f
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MW (U3MUECKHE SIBICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUIl  CMBICA  HCHOJb3YEMbIX  BEJIUYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

00BSACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOrMYecKUX IIaroB ¢ MOMOIIbI0O 2 — 3 HW3y4YEHHBIX CBOICTBa

buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarth pacu€THpIe 3a7add (ONUparomuecs Ha cucreMy u3 2 — 3
YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIIUE
¢u3nveckne BENWYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3alaud

3alMUCbIBAaTh KpPATKOC YCJIOBUC, BBIABIATL HCIOCTAOIUEC HIIN




M30BITOYHBIC JAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOANUMBIE
AJi1 pelICHud, IMPOBOAWTH paC‘-IéTLI U OLCHUBATL PCATUCTUYHOCTDH

IMOJIYYCHHOI'O 3HAUCHUA (I)HSHQCCKOfI BCJIIMYHUHBI

1.8

paciio3HaBaTb HpO6J'I€MbI, KOTOPBIE MOXHO pPCIIUTHE IIPpH IIOMOINU
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, MCIIOJIL3Yysl ONNMCAHUC HCCIICIOBAHHSA, BBIACIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHHWBATh IIPABUJIBHOCTL IIOPAOAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIATb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3ynbTaThl HAOMIOICHHUI 1 OMBITOB

1.9

1.10

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
(¢u3NYECKUX CBOWCTB TEJI: CAMOCTOSATENIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

IPOBOAMTH MPU HEOOXOJUMOCTU CEPUI0 MpPSIMBIX H3MEPEHMI,
ompeneNssi CpelHee 3HAuCHHE H3MEpseMON BeIWYMHBI ((POKyCHOE
paccTostHue coOuparoiield JUH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprbdopa)

1.11

1.12

1.13

IIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHUpPOBaTh pE3yJIbTAThI
MOJYYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIHU

T‘pa(l)I/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM HCCICAOBAaHMA

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUTAHUPOBATh MU3MEpPEHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATE M3MEPEHHUs, CIeaysl MpPeUI0)KEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE

pPE3yJBTAThI C YYETOM 3aJaHHON MOTPEIIHOCTH H3MEPEHHI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

pa3in4yaTh OCHOBHBIE IMPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepuaibHas TOuKa, a0COMIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIyd, TOHKas JINH3a, IJaHETapHas MOJENb aroma, HYKJIOHHas

MOZICJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOpPOB H
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIOIb3Ys

3HAHUS O CBOMCTBAaX (HU3WYECKUX SBJICHHHA U HEOOXOIUMBIC




(bu3HUYeCKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUYECKUX
3aj1a4, ONTUYECKHE CXEMBI JUIsl TOCTPOCHHS N300paKEHUN B IJIOCKOM

3epKajie U coduparouieil mmH3e

1.17

IOPUBOAUTH MpHUMEpbl (HAXOAUTh MH(MOPMALMI0 O I[PUMEPaAX)
NPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HM U1 oOecriedeHuss O€30IacHOCTH IMpU  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B OKPY)KaIOIHeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTepHer, caMOCTOSTENIBHO (QOpMYIHpYs TOUCKOBBIA  3arpoc,
HaxoJWTh MYTU  ONpPEAENICHUs  JIOCTOBEPHOCTH  IMOJYYEHHOU
nH(popMalMMd HAa OCHOBE HMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

1.20

1.21

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu MHTepHeT; BiazeTte HpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

cO31aBaThb cOOCTBEHHBIE ITHCHMEHHBIE H YCTHBIC COO6HIGHI/I${ Ha
OCHOBe WH(POpPMAIMU M3 HECKOIBKUX HMCTOYHHUKOB (PU3NUECKOTO
coJlepKaHusl, MyOJIMYHO MPEJCTAaBISITh Pe3yJabTaThl MPOEKTHOW WM
HCCIIEIOBATEIIbCKOW  JEATEIbHOCTH, NpPU  3TOM  IPaMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUMHBINA anmnapaT u3y4aeMoro pasjaeia
GU3MKM ¥ COMPOBOXKIATh BBICTYIUICHHE TMpPE3CHTANUEH ¢ Yy4ETOM

0COOEHHOCTEH ayAUTOPUM CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOILIECCOB paclpesesaTh 00S3aHHOCTU B TPYIMIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  3aJa4aMH, CJICAWTH 34 BBIIIOJHEHUEM IIJIaHa
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TIPYMNIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCMUCTBUE,  MpOSBIAAL  T'OTOBHOCTH

paspemnaTh KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon
Konx snementa [IpoBepsieMble 27IEMEHTHI COAEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
81 Mexannueckoe JABHXKeHME. MaTepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOT'O IBUKEHHUS
8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHHE
HepaBHomepHoe IPSIMOJIMHEHHOE JIBIDKEHUE.
8.4 Cpennsass W MIPHOBEHHass  CKOpPOCTb  Tella  IpH
HEPaBHOMEPHOM JIBUKEHUU
. YckopeHue. PaBHOyCcKOpeHHOE IpSAMOJIMHEHHOE
' JBYKEHUE
8.6 CBoboxnoe nagenue. OneiTel ["ammnes
PaBHOMepHOE BHXEHME MO OKpYXHOCTU. [lepuon u
8.7 yacToTa oOpamienus. JIuHeWHass W yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8 8.8 ITepBsiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HeroToHa
8.11 [TpyHIMI CynepHO3ULNY CUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMsS: CWIa TPEHHS CKOJBKEHHUS, CHIIA
' TPEHUs TIOKOSI, IPYTUe BUJIbI TPEHUS
8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO TaIeHUS
8.15 Jemwxenne  mmaHer  Bokpyr  Comnua.  Ilepas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh 1 meperpys3ku
8.16 PaBHOBecme  MaTepuasbHOM  TOYKH.  AOCONIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEPAOTO Tenma ¢ 3aKPEIUIEHHOW OCHIO




BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

8.18

Nmnynbc tena. M3menenue umnyibca. IMImysasc cuiibl

8.19

3aKkoH COXpPAaHCHUA UMITYJIbCA

8.20

PeaktuBHOE JABHKXCHHEC

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

PabGora cun Tsaxectu, ynpyroct, TpeHusa. CBs3b

SHEpPruu U paboThI

8.23

8.24

8.25

IToTreHnuanbpHas OHCprusa  TCia, IIOJHATOI'O Hanqg

MMOBEPXHOCTHIO 3eMJIH
IToTeHumanpHas YHEPTUsL CKATON MPYKUHBI

Kunernueckass sHeprus. Teopema O KMHETHYECKOU

OHCPIun

8.26

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH QHCPIUH

8.27

[TpakTyeckue paboTHI:

Omnpenenenue cpenHeil CKOPOCTH CKOJIBXKEHUs Opycka
WIM JIBUKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka TruIOTE3Bl: €CIM TNPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HavyaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOILNE
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMaJbHOro JamieHus. OrmnpeneneHue
KodpduureHTa TpeHus ckoJbxkeHus. OrmnpeneneHue
KECTKOCTU TMpYykHUHBL. Onpenenenue padOThl CUIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKEHUM Tela IO
TOPU30HTAIbHOM MoBepXHOCTH. OrpeneneHne padoTh
CUIBl  yOpPYrocTM  IpH  HOAbEME  Ipy3a  C
UCTOJIb30BAHUEM  HEMOJBMXKHOIO UM IHOJBHXKHOTO

0JIOKOB

8.28

duznyeckue SIBICHUS B IpUpoAcC: MPUTIUBLEI U OTJIMBEI,




8.29

nBmkeHne 1aHeT COJMHEYHOW CHUCTEMbl, PEaKTHBHOE
JIBU’KEHUE KUBBIX OPraHU3MOB
TexHuueckne  yCTpOMCTBA:  COMAOMETP, JATYUKHU

IMOJIOKCHHS, paCCTOSAHHA U YCKOPEHU A, PAKCTBL

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe npuxkenne. OCHOBHbIE XapaKTEPUCTUKH
KoJe0aHui: Iepro/I, YaCcTOTa, aMILUIUTY 1A
Maremarnueckuit u NIPY’KUHHBIN MasITHUKHU.

HpeBpameHHe OHEPIUM IIpu K0JIEOATEILHOM JABMOKCHUN

9.3

3aryxatomme KosiebaHusi. BriHyXIeHHBIE KoJeOaHus.

Pe3onanc

9.4

9.5
9.6

9.7

9.8

Mexannueckue BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[TpononpHBIC W TIOMEpPEYHbIC BOJIHBL. J[JTMHA BOJHBI U
CKOPOCTh €€ pacmpocTpaHeHUs. MeXaHMYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa
Nudpa3Byk u ynbpTpasByk

[TpakTiueckue paboThI:

Onpenenenne 4YacTOThl W Tmepuoja  KojeOaHUi
MaTEeMaTHYECKOr0 MasTHHKA.

Onpenenenre 4YacTOThl W Tmepuoja  KojeOaHUM
MPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepHoja KoJjeOaHui
MOJIBEIIEHHOT0 K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TepHoja KoJjeOaHui
MPY>KMHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHMI rpy3a,
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npy>XuHbl. I3MepeHne yckopeHusi CBOOOTHOTO TafeHUs
dwusndeckue SIBICHUS B MPUPOJC: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKUE BOIHBI,

IIyHaMH, 3XO0

9.9

TexHuueckne yCTpOMCTBA: 3XOJOT, HCMHOJb30BAHHE

yIABTPa3ByKa B ObITY M TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJHBI.
' CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBHIX BOJIH
10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpocTh cBera.
' BosiHOBBIE CBOIICTBA CBETA
10 [TpakTuueckue paboThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOHMIILHOTO TeedoHa
®dusnyeckue SBICHHUS B MPUPOJE: OHOIOTHYECKOE
10.5 JIeHCTBHE BHJIUMOTO, yIbTPapuOIETOBOTO u
PEHTT€HOBCKOIO U3JTy4CHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHuKH cBeTa
11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHE CBETA
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnenue cBeTa. 3aKkOH MPEIOMJICHHS CBeTa.
' [TostHOE BHYTPEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuveckas cucrema Qoroarnmnapata, MHKPOCKONA W
11 ' TenecKorna
117 ['maz xak onTudeckas cucrema. bIu3opykocTs U
' JTATBHO30PKOCTh
118 Pasnoxxenune Oenoro cseta B criekTp. OnbiThl HhtoTOHA.
' CroxeHune CIeKTPaTbHBIX IIBETOB. Jlucepcus cBeTa
[TpakTiueckue paboThI:
HccnenoBanne  3aBUCHMOCTH  YIJla  OTPaKEHUs
119 CBETOBOTIO JIy4ya OT yIJia MajeHHusl.
' W3ydeHne xapakTepUCTUK M300paKEHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJia MPETOMIICHUS
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CBETOBOIO Jiyya OT yIjla MaJeHUs Ha TPAHULE «BO3AYX —
CTEKJIO».

[TonyyeHnue n300paKeHH C TIOMOIIBI0 COOMPAFOIICH
JIUH3BIL.

Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHUJIbI COOMPAIOIICH JTNH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITEl 10 BOCHPUSITHIO I[BETA MPEAMETOB IMPU UX

HAOII0/ICHUU Yepe3 I[BETOBbIC (PUIbTPHI

duznyeckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHI_[a n

11.10 JlyHBI, 1IBETA TEJ, ONTHYCCKHE SBICHHUS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

1111 TexHuueckue yCTpOMCTBA: OUKH, MEPUCKOTI,

' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA

121 OnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.
' Mognens aroma bopa

122 HcnyckaHnve M TOTJIOLIEHHE CBETa aToMoM. KBaHTHI.
. JIunenyaTeie CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- U raMmMa-u3yyeHHs

194 Crpoenne aromHoro sjapa. HyxioHHas Mojenb
' aTOMHOTrO sapa. M30Tomsl

125 PannoaktuBHble mpeBpamieHus. llepuoa momypacmana
' ATOMHBIX SIJIEP

126 SnepHble peakiuu. 3aKOHBI COXPaHEHHs 3aps0BOTO U
' MacCcOBOT'0 YHCET

12.7 OHeprus cBsi3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH

128 Peakiuu cunre3a u aeneHus siep. VICTOYHUKM SHEPTUH
' CouHIta 1 38311

12.9 Anepnas osHepreruka. [lelicTBMEe  pagMOaKTUBHBIX
' U3JTYyYEeHUH Ha KUBBIC OPTraHU3MBbI

[TpakTuyeckue pabOTHI:
12.10 HaGnronenne CIUIOMIHBIX W JUHEHYATBIX CHEKTPOB

U3JIy4CHUS.




HccnenoBanne TPEeKOB: M3MEPEHHE SHEPTHMH YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paaroakTuBHOTo GhoHa

dusnyeckue SABJICHHA B IIpupoac: €CTECTBEHHBII

paInOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE M3JIYYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAaJUOAKTUBHBIX H3JIy4CHUMM Ha OpPraHHU3M
YenoBeKa
T Texnuueckue yCTpOiicTBa: CHEKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 SBOJIOLUHU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUsA O BHJAAX MaTepud (BEIIECTBO M TIOJiE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U WCIOJIb30BaHUE UX JUIS pelieHus] y4eOHbIX 3ajad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PU3NUYECKUE BEITHUNHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
CcOOJIOICHHs TIPaBIJI OE30MaCHOTO TpyAa: HaOMIOJACHUE (PU3MUSCKHUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, ((OPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHbBIE DPE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BUJEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeW M TBEPIBIX TeJ, IUIAHETapHAs MOJENIb aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJISTh IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI W (OpMysbl, CBA3BIBAIOIIKME (PU3NUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HaYeHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONPENENsITh Pa3MEPHOCTD

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPUMEHEHHS JOCTIKCHUNA (H3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WnTtepHer; BrnaaeHue 0a30BBIMM  HaBbIKAMU  I[IpeoOpa3oBaHUs
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTEIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, TMPOCKIIHH
MEepEMEIECHUS, TyTH, KOOPAWUHATHI MpPH PABHOMEPHOM MPSIMOJIUHEUHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM IPSMOJIUHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH I NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONINE CBOOOJHOE IMaJCHUE Teja 10
15 BEepPTHKAIH (JBI)KEHUE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPECHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia Il BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHHUe CKONbKEeHUs. POopMyIia I BEIYUCICHUS MOLYJIS CUJTIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUHHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAaJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYUCJIICHU A

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
pP= G
191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe 1aBieHUue BHYTPH KUAKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aa8 ONPEAECICHHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KOd(PPUIIMEHTa TPEHHS CKONBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpEeHHs] Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKHHBL,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE SABJIEHU S
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, KUAKOTO M T'a3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrammmueckue n amopgHbIe Tena

59 JBwxkenue uvactur BemecTBa. CBs3b CKOPOCTHM JIBUKCHHUS YACTHI[ C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruomepenaya Kak CIOCOOBI W3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bunsl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKITUS, U3ITyUCHHE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce
210 UCTapeHuss W KOHJACHcaluu. KureHue IKUIKOCTH. YJelbHas TeIioTa
' napoobpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraTens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LHMWIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
MJaBJIeHUs Jbpja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpOoL€CCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa aIeKTPUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

Onextpuueckoe mnone. Hanpskx€HHocTh anekTpudeckoro mnois. IIpuHiun

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. y,I[eJ'IBHOG OJICKTPHUYCCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIE0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3emiie, NOIIPHOE CHUSTHNE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, PeocTarT,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpumepsr), AJICKTPUICCKHE
NPEIOXPAHUTEH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENb ITOCTOSIHHOTO TOKAa,
TeHEepaToOp MOCTOSHHOTO TOKa
3.19 OnekrpoMarHuTHbIE BONHBI. [1Ikana 3IeKTpOMarHUTHBIX BOJTH
3.20 Jlyaesast Mmonens cBeta. [IpssmonnHeiiHOEe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakmuyeckue pabomol
W3mepeHue onTHUECKOM cuibl coOHparomiell JTMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
396 KOTJ1a MPeIMET PacIioyio’KeH B TBOMHOM (hoKyce), moka3aTess MpeIoMIICHHS CTEKIIa.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomield JIMH3bl; N3MEHEHNUs (POKYCHOTO PACCTOSIHHS ABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHSI CBETOBOTO JIy4a OT YIjla MaJCHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
397 Qusuueckue ssnenus 6 npupooe. 3atmMenus ConHua u JlyHbl, IBeTa Ted,
' onTHYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SBJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Mozaenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepurox moypaciajga aTOMHBIX SACP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PaJIMOAKTUBHBIX U3JTydCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CUEKTPOCKOI, WHANBUIYAIBHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHUKA



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka: 9-i knacc: 6a30BbIN YpOBEHB: YUEOHUK; 3-€ U3/JaHuE,
nepepaboranHoe [lepeimkun .M., I'yrauk E.M., IBanos A.W. u nap.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Coopnuk 3aaa4 no dusuke A1t 7-9 kiaccoB 0011eo0pa3oBaTEIbHBIX
yupexaenuit / B.W. Jlykamuk, E.B. UBanoBa. — M.: [IpocBemienune, 2024.

2. KoHTpolibHBIE U CaMOCTOATENbHBIE padOTHI IO (Pu3MKe. 9 Kacc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®usnka 9 kinace» / O.W. 'pomiiea. — M.
N3narenscTBO «OK3amen», 2024.
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Enunas xomiexuus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://schoolcollection.edu.ru/catalog/

3. ®eaepanbHbIil HEHTP UH(OPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

4. UutepHet ypok. http://interneturok.ru/ru/school/physics/
4, dusuka.ru. http://www.fizika.ru/



