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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOTO 00I1IIero 00pa30BaHUs COCTABJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3yIbTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOM
obpazoBarenbHO# porpaMmbl, ipenctaBieHHbIX B DI'OC OO0, a Takxke ¢ yaéToM
dbenepanbHOl pabodeit mporpaMMbl BociuTaHus M KoHIenuy npenojaBanus y4eOHOTo
npeamera «Pus3uKay.

Conepxanue MporpaMMbl 1o (pr3uKe HAINpaBlIeHO HAa (POPMUPOBAHHUE €CTECTBEHHO-
HAayYHOW TPaMOTHOCTH O0YYaIOIIMXCS M OpraHU3aIi0 U3yYeHUs (PU3NKY Ha
NeATeIbHOCTHOM OCHOBE. B mporpamme 1o pusnke yauThIBalOTCS BO3MOXKHOCTH YI4EOHOTO
npeamera B peanuzaiuu TpedoBanuii ®I'OC OO0 k m1aHUPyEMbIM JTHYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM 00y4YEHUsI, a TAKKE MEKIIPEIMETHbBIE CBSI3U €CTECTBEHHO-
HAy4YHBIX Y4€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIETO 00pa30BaHUsI.

[TporpamMma 1o pu3HKe ycTaHABIMBACT pacrpe/iesieHne y4eOHOro MaTepuraa 1o rojiam
oOydeHus (TI0 Kjlaccam), IpeJiaracT MPUMEPHYIO TTOCIEA0BAaTEIPHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKaHUS U YIETE BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEJIbI0 OKa3aHU METOIMYECKON TOMOIIH
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

®du3uka SBISETCS CUCTEMOOOPA3YIOUIUM JJI €CTECTBEHHOHAYYHBIX YU4EOHBIX
PEIMETOB, MOCKOIBbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OUOIOruel, acTpoHOMHEN 1 pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MUpa, IPEAOCTaBIsIET HanboJee sicHble 00pasIibl
IPUMEHEHHUs] HayYHOTO0 METO/1a MTO3HAHUS, TO €CTh CIIoco0a MOIy4eHHs JOCTOBEPHBIX
3HAHUU O MUpE.

Opna u3 TJIaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero o0pa3oBaHus
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y
00yYaroIMXcs.

Nzyuenue ¢pusznku Ha 6a30BOM YPOBHE TIPEIIOIaraeT OBIaJICHUE CIAEAYIOIMUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4HO OOBSICHATH SABJICHUA,

e OICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHMA,

e HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIb30BATH HAYYHBIC JOKA3aTCIbCTBA JIA IOJTYYCHUS
BBIBOJAOB.

[enun nzydenust Gu3MKU HA YPOBHE OCHOBHOI'O 00ILIETO 0Opa30BaHuUs ONPEIETIEHBI B
Konuenuuu npenonaBanus yueoHoro npeamera «duszuka» B 00pa3oBaTebHbIX



opranuzanusx Poccuiickoin @enepaiyu, peanu3yronmx OCHOBHbIE 00111e00pa3oBaTeIbHbIC
porpamMmbl, yTBEpk1EHHOM penienneM Kosiernn MunuctepcTBa IpOCBeIeHUs
Poccutickoit ®enepanuu (mpotokod ot 3 nexadps 2019 r. Ne [1K4BH).

Henau nzyyenus Gpuankm:

e IMpUOOpPETEHNE UHTEPECA U CTPEMIIEHUS O0YUAIOIIMXCS K HAYYHOMY U3yUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

¢ pa3BUTHUE MPEACTABICHUIN O HAYYHOM METO/Ie TTO3HAHUS U (popMHpOBaHUE
UCCJIEI0BATEIBLCKOrO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

o (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB CTPOCHHUSI
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

« (opMupoBaHHE MPEACTABICHUN O POy (GU3UKHU AJIS Pa3BUTHS IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUN O BOZMOXKHBIX chepax Oyayieit npodecCuoHaIbHON
JESTEIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K JlajbHEHIIEMy 00y4EHHIO B 3TOM
HaIlpaBJICHUH.

JlocTHkeHHE 3TUX LieJIel TporpamMMel 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIICAYIONMINX 3a/1a4:

s TPHOOpPETEHHUE 3HAHUI O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUUECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX  KBAHTOBBIX SBICHUSX;

¢ MpUOOpPETEHNE YMEHUI ONMUCHIBATH U OOBACHITH (PU3UUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHU;

e OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PaCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIE SIBICHUS U BBITIOJIHSITH OIBITHI,
n1abopaTopHbie pabOThI U IKCIIEPUMEHTATbHBIE HCCIIEAOBAHUS C UCTIOTB30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE MPHUEMOB paboThl ¢ HHGOPMAIIMEH (U3NUECKOTO COACPKaHUs, BKIIOYas
UHGOPMAITHIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTHUECKOE
OlLICHMBaHUE UH(HOPMALINH;

e 3HAKOMCTBO cO chepaMu MpodecCHOHATBLHOMN NeATEILHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTH)KEHUAX PU3UUECKOM
HaAyKHU.

Ha u3ydenue ¢uszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHUs
oTBOoAUTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 102 gaca (3 vaca B HeeIo).

[Ipennaraemeliii B mporpaMme 1o ¢pu3nKe nepedyeHb J1ad0opaTOPHBIX padoOT U OMBITOB
HOCHUT PEKOMEHIaTEIbHBIN XapakTep, YUUTElb JeaeT BhIOOp MPOBEACHHUS J1a00PATOPHBIX
paboT 1 ONBITOB C Y4ETOM MHIMBUIYAJIBHBIX OCOOEHHOCTEN 00yJarommxcs, ClucKa



9KCIICPUMCHTAJIbHBIX SaHaHHﬁ, npemiaraMblX B paMKax OCHOBHOI'O TOCYyAapCTBCHHOI'O
9K3aMfC€Ha I10 (1)I/ISI/IK€.



COJEPXAHUE OBYUYEHUA

7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®u3nka — Hayka o npupoje. ABnenusa npupoasl. DU3NYECKUE ABICHUS: MEXaHUYECKUE,
TEIUIOBBIC, MIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeMuIUHbI. M3mepenne ¢puznueckux BennduH. Guznyeckue npruoophl.
[TorpemHoCcTh M3MEpeHNl. MexXnyHapoaHas CUCTEMA E€AUHULL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKU U3y4aroT Npupoy. EcTecTBeHHOHAaYYHBIN
METO/1 MO3HAHMS: HAOJI0/IEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BHIABUKEHUE TUIIOTES,
HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00bSICHEHUE HA0II01aeMOoro aBieHus. Onucanue
($u3NYECKUX SIBICHUHN C IOMOILBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBbIE, JIEKTPUUYECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.
2. ®Ousuyeckue mpuOOPHI U MPOLIeypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM
pruOOpPOM.

Jlabopamopuwie pabomel u onvimel.

Omnpenenenne 1EHbI IeTICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIIKOCTA U TBEPAOTO TETa.

OnpeneneHue pa3MepoB MajbIX TEJL.

N3Mepenue temmeparypbl Ipy MOMOILH KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPaTypHI.

6. IIpoBeneHue nccnen0BaHus MO MPOBEPKE TMIIOTE3bI: JATBHOCTD IMOJIETA IAPUKA,
MYIIEHHOT'O0 TOPU30HTAJILHO, TeM 00JIblle, YeM OO0JIbIlIEe BHICOTA ITyCKa.

ok~ bk

Pa3znen 2. IlepBoHayajibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl 1 MOJIEKYJIbL, UX pa3Mepbl. OIBIThI, TOKA3bIBAIOIINE
JVICKPETHOE CTPOCHHUE BELIECTBA.

JIBmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIA.
bpoyHnoBckoe npuxenue, nud@ysusa. BzanmoaeicTBrue yacTull BEIIECTBA: MPUTSKEHNE U
OTTAJIKUBAHUE.



ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE ra30B, KUIKOCTEN U TBEPIBIX
(KpUCTAILTMYECKUX ) Tell. B3auMOoCBs3b MEX/ly CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHMSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUAN
BOJIBI.

Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABHIKEHHUS.
Hab6mronenue nuddysun.
Habmonenue siBineHuid, OOBSICHIIONINXCS TPUTHKEHUEM HITM OTTATKUBAHUEM YaCTHUI]
BEIIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OreHka 1uamMeTpa aToMa METOAO0M PSJIOB (C UCMOb30BaHUEM (GoTorpadmii).
2. OnBITHI 110 HAOIIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS ra30B.
3. OnbITEI MO OOHAPYKEHUIO IEUCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBukeHune u B3auUMOACHCTBHE TeJl.

MexaHu4deckoe JABHMOXKXCHHUC. PaBHOMepHOG N HCPAaBHOMCPHOC IBUIKCHHUC. CKOpOCTB.
CpG,Z[HHSI CKOPOCTDB IIPHU HEPABHOMCPHOM JABHKCHHU. Pacuér IIYTH 1 BpCMCHHU ABUKCHUAI.

SIBnenue nHepuuu. 3aKOH MHEPLMU. B3anmMoaencTBre Ten Kak MpUYMHA U3MEHECHUS
CKOpOCTH ABHWKEHHMS Tel. Macca kak Mepa nHepTHOCTHU Tena. [InoTHocTs BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cuita Kak XapakTepHUCTHKA B3auMoaercTBuA Tel. Cuna yrnpyrocTy u 3akoH ['yka.
M3mepeHne Cuitbl ¢ TOMOIIBIO JUHAMOMETpPA. SIBIEHNE TATOTEHNs U cvila TshkecTr. Crita
TSKECTH Ha Apyrux mianerax. Bec tena. HesecomocTs. CnoskeHue Chil, HAIIPaBJICHHBIX 110
oaHOM npsimoil. PaBHoaelicTByromas cuil. Cuia Tpenusi. TpeHre CKOIbKEHUS U TPEHUE
1OKOsA. TpeHue B IpUpoJEe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaOmroienue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPHY B3aUMOICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CnoxeHue CUJl, HallPpaBJICHHBIX MO0 OJTHOM MPSMOM.

© 0k 0w

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUSI (IIApUKA B KUJIKOCTH, MOJEITU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).



Omnpenenenne cpeHel CKOPOCTU CKOJIbKEHUS OpycKa MU IIapuKa 10 HaKJIOHHOM
IIJIOCKOCTH.

OnpeneneHue IOTHOCTH TBEPIOTO TeNA.

OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSKEHHS (IeopMaIii) MPYKUHBI OT
IIPUII0KEHHOU CHUIIBI.

OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CUIIBI TPEHUS CKOJIBKEHHSI OT Beca Tena U
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIICHUS U YBEIUUEHUS AaBieHus. J(aBneHue rasa.

3aBUCHMOCTb JaBJICHUA ra3a oT 00bEMa, TeMrneparypsl. [lepenada naBieHus TBEPILIMU
TEeJIaMH, )KUIKOCTIMU U razaMu. 3akoH Ilackanda. [TneBMaTn4Yeckue MalnmHbl. 3aBUCHMOCTD
JABJICHUS KUAKOCTU OT TIyOuHbl. ['napocratudeckuil napagokc. CooOIaronmecs CoCcyabl.
['uapaBauuecKre MEXaHU3MBI.

AtMocdepa 3emun 1 atmocdepHoe naBieHue. [IpudnHbl cyiecTBOBaHMs BO3AYITHOM

o6onouku 3emin. OnbiT Toppudenu. M3mepenue atMmocepHOro gaBiacHusi. 3aBUCUMOCTb
aTMOC(EPHOTO JaBIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1jist u3mMepeHus
aTMOC(EpHOTO J1aBJICHUSI.

JlelicTBuE KUAKOCTH U ra3a Ha NOTrpyKEHHOE B HUX TeJ0. BriTankuBaromas

(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

© 0k bR
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Hemoncmpauuu.

3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[lepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuit mpecc.

[IposiBieHune neicTBUs aTMOCPEPHOTO ABICHUS.

3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBuE IU1aBaHusl TEN: IJIABAHUE WM MIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.

HccnenoBanue 3aBUCIMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyKEHHOM B )KUIKOCTh
4acTH Tena.

Ornpenenenue BHITAIKUBAKOIIEH CUIIBL, JEHCTBYIOIIEN Ha TEJ0, OTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKABAIOILIEN CUJIBL, IEMCTBYIOLIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI Tela.



4. OmnbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEN CHIIBI, IEUCTBYIOIIECH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B AKUAKOCTh YaCTH TeJIa U OT INIOTHOCTH
KUJKOCTH.

5. KonctpynpoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U OIPEIEICHUE €€
rpy30I0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.
Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MEXaHU3MBI: pblyar, 0JIOK, HAaKJIOHHAs IJI0CKOCTh. [IpaBuio paBHOBecHs
prryara. [I[puMeHeHne npaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30J0TO€ IPaBUIO»
mexanuku. KITJ] mpocTeix MmexaHu3MoB. IIpocTsle MEXaHU3MBI B OBITY U TEXHUKE.

MexaHuueckas OHCPIHU:A. Kunernueckas u IMOTCHIOHUAJIbHAA SHCPI'HA. HpeBpameHI/Ie
OJHOI'O B4 MEXaHUYECKOU OHCPI'UH B zxpyroﬁ. 3akoH COXpaHCHUA DHCPIrH B MCXaHHUKC.

Jemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOTHI CUIIbI TPEHUSI P PABHOMEPHOM JIBUKEHUU TeJia 110
TOPU30HTATIBHON NOBEPXHOCTH.

2. HccnenoBaHue yCclIIOBUM PaBHOBECHS pblyara.
N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON DHEPTUH.

8 KJIACC

Pa3ngea 6. TenioBbIe ABJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJT. ONBIThI, MOATBEPAKAAIOIINE OCHOBHBIE TTOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEpAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsiICHEHUE CBOMCTB Ta30B, JKUJIKOCTEH U TBEPABIX
TEJl HA OCHOBE IMOJIOKEHHI MOJIEKYJISIPHO-KUHETHYECKON Teopun. CMauyuBaHue 1
KalWJUISIPHBIC SIBJICHUS. TEIIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO TETIOBOTO ABUKEHHUS YACTHLI.
BuyTtpennsis sneprusg. CrnocoObl U3MEHEHUS! BHYTPEHHEHW 3HEprUM: Temonepeaaya u
coBepuieHe paboThl. Bupl Teronepenaun: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIyUYEHHUE.



KonuuecTBo Tennotel. Y nenbHas TEMI0EMKOCTh BellecTBa. TemiooOMeH U TEeToBoe
paBHOBecue. YpaBHEHHUE TerioBoro Oananca. [InaBnenue n oTBep/ieBaHNe KPUCTATITMYECKUX
BEIIECTB. Y elbHas TerioTa miasienus. [lapooOpa3zoBanue u konaeHcauus. Mcnapenue.
Kunenue. Y nenpHas Temiora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT
aTMOC(EPHOTO JTaBIICHUSI.

BnaxnaocTh BO3ayXa.
BHCpFI/I}I TOILJINBA. y,ZIeJIBHaSI TCILJIOTA CrOpaHus.

[TpuHumne! padots! TemioBbix apurateneil KI1/1 rerioBoro aeurarend. TeniaoBsie
JIBUTATEIN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKOH COXPAHEHUsSI ¥ IPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.
Jemoncmpayuu.

HaOmronenre OpoyHOBCKOTO BUKEHUS.

HaGmonenune nuddysuu.

HaOmnronenue siBfieHUi cMaurBaHUs M KalMWLISPHBIX SIBJICHUH.
HabGnronenue TemioBoro pacuupeHus Tel.

W3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUU WJTH OXJIaK]ICHUU.
[IpaBuiia u3MepeHUs TEMIIEPATYPHI.

Bunae! Tenmonepenayn.

OxJtaXxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CHUJIAMHU.
10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMUHBIX BELIECTB.

11. HabnrogeHue KUNeHus.

12. HabnroeHue mocTosSTHCTBA TEMITEPATyPhl MPH TIIABJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

S S A R

Jlabopamopuwie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

OMnbIThI IO BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.

OnbITH IO HAOIOJIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPABIX TEIl.

Omnpenenenue gaBiICHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbIThI, IEMOHCTPUPYIOILIKME 3aBUCUMOCTD JABJICHHS BO3yXa OT €ro o0bEma u

HarpeBaHus WU OXJIAKICHUS.

6. IIpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGnroneHnve u3MeHEHHs] BHYTPEHHEH dHEPryu Tejla B pe3yJibTare Terionepeadu u
pabOoThl BHEITHUX CHIL.

8. HccrnenoBanue sBICHUS TEIJI000MEHA MIPU CMEITUBAHUH XOJOHOU U TOpsiYeii BOBI.

9. OmpeneneHne KOJINYECTBA TEIIOTHI, MOTYYEHHOTO BOJION IIPH TETLIOOOMEHE C

HarpeTbhiM METAJUINYECKUM LIUIUHIPOM.
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10. OnipeniesieHue yAeIbHOU TEMI0EMKOCTH BEIIECTBA.
11. MccnemoBaHue MPOLIECCA UCTTAPEHHUS.

12. OnpenesieHHe OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.
13. OnpenesieHue yeIbHON TEIUIOTHI IABJICHUS JIhJA.

Pa3znen 7. 3J1eKTpnqec1me H MaroHuTHbIC SABJICHHA.

DnekTpu3zanus Tel. [[Ba poja aneKTpudecKkux 3apsaaoB. BzauMoielicTBre 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJEHCTBUS 3aPSXKEHHBIX TE OT BEJIUUYUHBI
3apsIIOB U PACCTOSTHUSI MEXKY TEJIaMM).

Onextpuyeckoe noje. Hanpspk€HHOCTD anekTpudeckoro nodst. [punmmn
CYNEPIO3UIINH IJEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu QICKTPUYCCKUX 3apAd0B. QHGMGHTapHBIﬁ BHGKTpHLIGCKI/Iﬁ 3apsan. CTpOGHI/IG
aToMma. HpOBOI[HI/IKI/I U JU3JICKTPUKH. 3aKoH COXpPAaHCHHUA JJICKTPHUUCCKOI'O 3apsaa.

QHGKTpI/ILICCKI/II‘/JI TOK. Y CJIOBHUS CYIICCTBOBAHUA SJICKTPUYICCKOI'O TOKA. Hctounukn
ITIOCTOAAHHOI'O TOKA. I[GP'ICTBHH QJICKTPHUICCKOT'O TOKa (TGHHOBOG, XHUMHUYCCKOC, MaI‘HI/ITHOC).
QHGKTpI/ILIeCKI/If/'I TOK B JKUAKOCTAX U I'a3ax.

Onektpuueckas nenb. Cuiia Toka. INeKTpuyeckoe HanpspkeHue. ConpoTUBIICHHE
MPOBOJIHHKA. Y ICJIbHOE COMMPOTUBIICHUE BENIECTBA. 3aKOH OMa [ y4acTKa LETH.
[TocnenoBaTenbHOE U NTApaJUICIbHOE COCTUHEHUE TTPOBOTHUKOB.

PaboTa 1 MOITHOCTB 3JEKTPUUECKOTO TOKa. 3akoH [[xoyns—JIeHua. Dnekrpuyeckue
LEMU U NOTPEOUTENHN FNEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

ITocTostHHBIE MaruuThl. B3anMoaencTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHoeE moJie.
MaruauTHoe 1ose 3eMJId U €r0 3Ha4YCHUE IS KU3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
I10JIE AJIEKTPUYECKOTO TOKA. [ [pruMeHeHne 2JIEKTpPOMarauToB B TEXHUKE. JlericTBHE
MarHUTHOTIO MOJISI HA IPOBOJIHUK C TOKOM. DJICKTPOJIBUTATEb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUIATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBnenue 3nekTpoMaratuTHON HHAYKUMK. [IpaBuno Jlenna.
OnexrporerepaTop. CrocoObl NOIYUYEHHS SIEKTPUUECKON SJHEPTUH. DIEKTPOCTAHIIMH Ha
BO300OHOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Hemoncmpayuu.

DJeKTpur3anus Tej.

J{Ba poja 2JIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKO0H COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenvupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
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8. MCTOYHMKH MOCTOSHHOTO TOKA.

9. JlencTBUA NEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. I'a30BbIii pa3psI.

12. I3mepeHne Cuiibl TOKa aMIIEPMETPOM.

13. I3MepeHue 3IIEKTPUUECKOT0 HANPSHKEHUS BOJIbTMETPOM.

14. PeocTaT ¥ Mara3uH CONPOTUBIICHUI.

15. B3anmMo1eiCTBUE MMOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOXKHOCTHU Pa3AEICHUS IOJIKOCOB MAarHUTAa.
17. MoaenupoBaHWE MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.

18. OnbIT IpcTena.

19. MarHuTHOE MOJIE€ TOKA. DJIEKTPOMArHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DIIEKTPOABUTATEND ITOCTOSHHOTO TOKA.

22. UccrienoBaHue SIBJICHUS SJIEKTPOMAarHUTHOM MHIYKIMH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTB HaIPABJICHUS] MHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBCHHSI.
25. DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OmnBITHI 110 HAOTIOACHUIO STICKTPHU3AINH TEJ MHIYKIIUEH U TPH COIPUKOCHOBEHUH.

HccnenoBanue IeHCTBUS SEKTPHUUECKOTO TOJISI HA MPOBOJHUKU U TUAJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.

W3mepenue u perylupoBaHHe CUJIbl TOKA.

N3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCIMOCTH CHJIBI TOKA, HIYIIIETO Yepe3 PEe3UcTop, OT

COIIPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

7. OnbITbI, I€MOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IO ONePEeYHOro CeYeHHs U MaTepuara.

8. IIpoBepka mpaBuJa CIOKEHUS HAPSDKEHHUM MPU TTOCIIEIOBATEIBHOM COCTUHEHUN
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MApAIJICIbHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenre MOIIHOCTH JIEKTPUIECKOTO TOKA, BBIAEISIEMON Ha pE3UCTOpeE.

12. UccrnemoBanme 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JTaMIOUYKY, OT HaNPSKCHHSI
HA HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. U3yueHnne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB TP X 00BETUHEHUHU U
pazzieneHuu.

16. MccnemoBanue AEHCTBUS DJIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIKY.

17. OBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KATYIIIKUA C TOKOM H
MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHHS TOKA B KaTYIIIKE.

18. I3ydeHue AeCTBHSI MATHUTHOTO MOJISl HA POBOJIHUK C TOKOM.
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19. KoHcTpyrpoBaHue U u3y4eHue pabOThl 31EKTPOIBUTaATENS.

20. 3mepenue KII/] anekTpoaBUraTeibHOM yCTaHOBKH.

21. ONBITHI 10 UCCIETOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKIIMU: UCCIEAOBAHNE
VM3MEHEHU 3HAYCHUS U HAITPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

MexaHn4deckoe JABHMIXKCHHUC. MaTepI/IaJIBHaSI touka. Cucrema orcuéra. OTHOCUTEIIBHOCTh
MCXaHHYCCKOI'O ABMKCHUA. PaBHOMCpHOC HpHMOHHHCﬁHOC JABHXKCHHUC. HepaBHOMepHOC
HpHMOHHHCﬁHOC JABHXKXCHHUC. CpGI[HSIH N MI'HOBCHHAs CKOPOCTH TCJIa ITPpU HCPABHOMCPHOM
JABHKCHHU.

Yckopenue. PaBHOyCKOpEeHHOE NpsAMOJIMHEHOe BUxkeHrne. CBOOOIHOE MaJIeHHE.
Omnsbitel ['anunes.

PaBHOMepHOE ABMMX)EHUE 1O OKpY>XKHOCTH. [lepron u yactota oOpaienus. JIuneitHas u
YTJIOBAasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3akoH HptoToHa. Bropon 3axkon Herotona. Tpernii 3akon Herotona. [Ipuammn
CYNEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJbKEHUS, CUIa TPEHUS
MOKOS1, IPYTHe BUAbI TPEHUS.

Cuna TS)KeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaJICHHUS.
JBmxxenue nanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecoMocTs n
IIEpErpy3KH.

PaBHOBecne MaTepuanbHO# TOUKU. AOCOIIOTHO TBEPAOE Tello. PaBHOBecHEe TBEPIOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. U3menenne umiynbca. IMImyabe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaxtuBHOE nBUKEHUE.

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cun TskecTu, ynpyroctu, Tpenus. CBs3b
sHepruu u padoTsl. [loTeHnanbHas SHEPrus Tena, MOAHITOrO Hajl MOBEPXHOCTHIO 3EMIIH.
[ToTeHuManbHas SHEPTUS CxKATOM NpyKUHbL. KuneTnueckas sHeprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Hemoncmpauyuu.

1. HaGnrogeHne MeXaHUUECKOTO JBIKEHUS Teja OTHOCUTEIHHO Pa3HBIX TeJl OTCUETA.



2. CpaBHeHuE MyTel U TPAaeKTOPUI IBUKEHUS OJJTHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUSI.

HabGnronenue nBM>KEHMS Tela 0 OKPY>KHOCTH.

HabmroieHne MexaHn4ecKHuX SIBJICHUM, IPOUCXOAIINX B cUcTeMe oTcuéTa « Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEJIBHO KaOMHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS TeJla OT MAacChl TeJNA U JEHCTBYIOLIEH HA HETO CUJIBL.

8. HaOurozieHue paBeHCTBa CHII ITPU B3aUMOJICHCTBUY TEIL.

9. M3MmeHeHue Beca Tela IpU yCKOPEHHOM JBUKEHUU.

10. Ilepenaua uMmItysibca Ipyu B3aUMOJCHCTBUM TE.

11. IlpeoOpa3zoBaHusi YHEPTUU NIPU B3aUMOICHCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa TPU HEYNIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aHUMOJIEHCTBHUU.

14. HabmroieHue peakTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHEe MEXaHUUECKON SHEPTUU ITPU CBOOOHOM MaJCHUU.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPIUU MPU JIBMKEHHUH TeJla O JEHCTBUEM MPYKUHBI.
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Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyHpoBaHue TpakTa il pa3roHa v 1ajJbHEHIIEro paBHOMEPHOTO JBUKEHUS
HIapyUKa WIA TEJIEKKH.

2. Ompenenennie cpeHel CKOPOCTU CKOIBKEHHS OpyCKa WM IBH)KEHHUS ILIapUKa I10
HAKJIOHHOU TUTOCKOCTH.

3. OmnpeneneHue yCKOpeHuUs Tena Py PaBHOYCKOPEHHOM JBUKEHUU IO HAKIIOHHOMN
IJIOCKOCTH.

4. VccrnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU paBHOYCKOPEHHOM JIBIKEHHUH 0€3
HAYaJIbHOM CKOPOCTH.

5. IIpoBepka rumoTesbl: €ciu NPy paBHOYCKOPEHHOM JBHUKEHUM 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK PpsJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JABJICHUS.

7. Ompenenennie K0d(PGUITMEHTA TPEHHUS CKOJIBKCHHUS.

8. Omnpenenenue )KECTKOCTH MPYKUHBI.

9. Ompenenenuie paboThl CUJIbI TPEHUSI IPU PABHOMEPHOM JBUKEHHUH TEJIa 110
TOPU30HTAJIBLHOM MOBEPXHOCTH.

10. Onpeenenne padoThl CHIIbI YIIPYTOCTH IPU MOABEME Ipy3a C UCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAaHEHUS SHEPTUH.

Pasznen 9. Mexannuyeckue K0J1€0AaHUA ¥ BOJHBI.



KonebarenbHoe apmxeHne. OCHOBHBIC XapaKTEPUCTHKN KOJICOAHMIA: IIEPHUO/, YaCTOTa,
aMIUTUTya. MaTeMaTHYeCKUH U IPYKUHHBIA MasTHUKU. [IpeBpalienne sHeprun npu
KOJIEOATEILHOM JIBUKECHUH.

3aryxaromue konebanus. Beinyxaenusie konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MeXaHUYECKUX BOJIH. [Ipo10/ibHBIE U TIOTIEpEYHbIE BOJHBI. J{JTMHA BOJIHBI
U CKOpPOCTh €€ pacnpocTpaHeHuss. MexaHuuecKue BOJIHBI B TBEPIOM TeJe, CECMUYECKUE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.

Habmroienue xonebdanuii Ten noja JeHCTBUEM CUJIBI TSYKECTH U CUJIbI YIIPYTOCTH.
HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

PacnipocTpanenue npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUMN PE30HAHC.
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Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue 4acToThl U MEPUOIA KOJIeOaHUI MaTEMaTUYECKOTO MasiTHUKA.
OnpeneneHue 4acToThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOIeOaHU MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH NEpHOa KOJEOAHUN MPYKUHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH NEepHoIa KoJieOaHU Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. ONBITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb NIEpUOAa KoJeOaHU! IPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH NPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJE€HUsI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIe. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [IIkana snekTpoMarHuTHHIX BOJIH. MICTIOIB30BaHNE IEKTPOMArHUTHBIX BOJIH TSI
COTOBOU CBSI3H.

DJeKTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1. CBOHCTBA AIEKTPOMArHUTHBIX BOJIH.
2. BomnHoBEIE cBOIICTBA CBETA.



Jlabopamopnsie padomul u onsimel.
1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeledoHa.
Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlydeBas monenb cBeta. Mictounuku cBeta. [IpsiMonuHeiiHoe pacipocTpaHeHue CBeTa.
3armenus Connua u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3akoH OTpa)KE€HUs CBETA.

HpCJ'IOMJICHI/IC cBeTa. 3aKOH IMpCIIOMJICHU CBCTA. IlonHoE BHYTPCHHCC OTPAKCHHC
cBeTa. Mcronp30BaHUEe MOJTHOTO BHYTPCHHCTO OTPAKCHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B muH3e. Ontuyeckas cucrema Qgoroarnmapara, MUKPOCKOIIa U
Teneckona. ['a3 kak ontuyeckas cuctema. bin3opykocTs U 1alibHO30PKOCTb.

Paznoxxenne Georo ceera B CIICKTp. OnwiTel HetoToHa. Coxenue CIICKTPAJIbHbIX
OBCTOB. ,Z[chepcml CBCTa.

Jemoncmpayuu.

[IpssMonMHEHOE paclpoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

OnTryecKuii CBETOBO/I.

Xox ydei B coOuparorieit JIHse.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

. Ilpunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mogens riia3za.

11. PaznmoskeHune 0e0ro cBeTa B CIEKTD.
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12. [Tomy4yenue 6e10T0 CBETA IMIPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yrjia MaJcHuUs.
N3ydeHne xapakTepUCTUK H300pakeHUs peIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCIMOCTH YIJIa IPEIOMIICHHUSI CBETOBOTO JIyda OT YIJia aJIeHUs Ha
TPaHUIIE «BO3TYyX—CTEKIION.

[Tomy4yenune n300pakeHU ¢ TOMOIILI0 COOMPAOIIICH JTNH3HI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOLIeH TUH3bI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OMBITHI 110 BOCTIPUATHIO IIBETA MPEAMETOB IIPU WX HAOIIOICHNUN Yepe3 IBETOBBIC
(GUIBTPBHI.
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Pa3nen 12. KBanToBbIe siBJIeHMS.



OmnsiTel Pezepdopaa u nnanerapHas monens aroma. Mogens aroma bopa. Ucnyckanue
U norjoieHre ceera aromoM. KBauTel. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anba, 6eTa- u ramma-usnydenus. CTpoeHrne aTOMHOTO sipa.
HyxnonHnast Mmofienb aroMHoro sifpa. M3otomnel. PagnoaktuBHbie ipeBpamieHus. [lepuos
noJiypacrnaja aTOMHBIX sIJIep.

SAnepubie peakiuy. 3aKOHBI COXPAHEHHUS 3apSA0BOr0 U MacCCOBOTO UMCEN. DHEPIUS
CBSI3HM aTOMHBIX siiep. CBsI3b MaccChl U SHEpruM. Peakiuu cuuTe3a u AeIeHus sep.
Hcrounnku 3Heprun CoiHIa v 3BE31.

Snepnas sHepreTuka. JIeMCTBUS paTuoaKTUBHBIX U3TyUYCHUHN Ha )KUBBIE OPTaHU3MBI.
Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TTOTJIONIEHUS.

CrexTphl pa3IMYHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenne TpexoB B kamepe Bunbcona.

Pabora cuéTunka HOHM3UPYIONTUX U3ITYYCHUH.

Peructpanus n3mydeHus: IPUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUYECHUS.
2. WccnenoBanue TPEKOB: UBMEPEHUE YHEPTUM YACTUIII IO TOPMO3HOMY MYTH (10

dboTorpadusim).
3. U3mepeHnue pagnoakTuBHOIO (hoHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOAYIIh TIPEIHA3HAYEH VISl CUCTEMATU3alUU U
000011IeHHs PEIMETHOTO COJIEPXKAHUS U OIBITA IEATeIbHOCTH, MPUOOPETEHHOTO TIPH
U3Y4YEHUH BCEro Kypca GU3HKH, a TAKXKE JIJIs1 TOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
sK3aMeHy 1o (HU3UKe sk 00yUaroIUXCsl, BIOPABIINUX ITOT yUEOHBIHM MpeMeET.

[Ipy n3ydyeHn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEesATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBAETCA JOCTHKEHHUE MPEAMETHBIX U
MeTaIpeMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yUueHus1, GOpMHUpPYyETCS
€CTECTBEHHOHAYYHAas! TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIICIOBAHNS SIBIICHUN
IPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSACHATH GU3NYECKUE SIBICHUS, TPUMEHSIS
IIOJIyYEHHBIE 3HaHUs, pElIaTh 3a1a41, B TOM YHCJIC KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[TpyHIMIIHATBEHO [EATEIBHOCTHBIM XapaKTEP JAHHOTO pa3jieiia PEain3yeTcs 3a CUET
TOT0, YTO OOyYJarOIIHEeCs BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEJIaraeTcs:



Ha OCHOBE TMOJYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHAThH (PU3NUECKUE
SIBJICHUSI B OKpYKarolel IpUpo/ie U MOBCETHEBHON KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTO/IbI UCCICAOBAHUA CI)I/IBI/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHMCJIC IJIA
IMPOBCPKHU I'MITIOTC3 U ITOJYUYCHHA TCOPECTUICCKUX BBIBOIOB,

00BIACHSITD HayY4YHBIC OCHOBBI HanboJiee BaXKHBIX I[OCTI/I)KeHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,
HarpuMcep, NPAKTUICCKOI'0 UCITOJIBb30BaHMA PA3JINIHBIX HCTOYHUKOB SHCPTUHU HA OCHOBC
3dKOHa MPEBpalliCHUA U COXPAHCHUA BCCX N3BCCTHBIX BUJIOB S9HCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydenne Hpu3uKu Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHUs HAMPaBICHO Ha
JOCTHKEHHUE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTATOB.

B pe3ynbpTaTe u3yueHus: UMK Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHus y
oOyuatorierocst OyayT chopMUpOBaHBbI CIEAYIOUINE TMUHOCTHBIE PE3YJIbTAaThl B UACTH:

o 1) NaTPHOTHYECKOr0 BOCTIUTAHUSA:

e — NIPOSIBJICHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX-(DU3HUKOB;

o 2) rpakKIaHCKOI0 M IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

¢ —TOTOBHOCThH K aKTHBHOMY yYaCTHIO B 00CY>K/I€HHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN
busuKy;

e — OCO3HaHHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX IPHUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

e 3))3CTeTH4YeCKOr0o BOCIIUTAHMSI:

e — BOCIIPUSTHE ICTETHUYECKUX KaueCTB (PU3NYECKON HAYKU: €€ TApMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSI:

e — OCO3HAHUE LIEHHOCTH (PU3NYECKON HAYKH KAK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOUIEH KYJIbTYPHI;

e — pa3BHUTHE HAyYHOU JHOO03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON
NEATEIbHOCTH;

e 5) popmMupoBaHus KYJbTYPbl 310POBbS H IMOLMOHAJIBHOI0 0J1ar0NOy YU :

¢ — OCO3HAHUE IIEHHOCTH 0€30MacHOro 00pasa *KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, BaXKHOCTH MPABUJI O€30MaCHOTO MOBEICHUS HA TPAHCIIOPTE,
Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM 000PYIOBaHUEM B IOMAIIHUX YCIOBUSIX;

¢ — c(hOpMUPOBAHHOCTH HABBIKA pedIIEKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY U
TaKOr0 K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPy10BOIO BOCIIUTAHMSA:

e — AKTMBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a]1ay (B paMKaX CEMbH,
o0pa3oBaTeabLHON OpraHu3aIui, TOPOJa, Kpasi) TEXHOJIOTHIECKON U COIMaIbHOM
HANpPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCIE U (PU3MUECKUX 3HAHU;

e — HMHTEpEC K NPAKTUYECKOMY U3yUEHHUIO NpodecCuid, CBSI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS

e — OpUEHTALIMSI HA MPUMEHEHNE (PU3NUECKUX 3HAHUMN ISl pelIeHus 3a1a4 B 00J1acTH
OKpY aIoILlEel Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB M OLEHKH X BO3MOXHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;



e — OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTHICCKUX TPOOJIEM H ITyTeH UX PEIICHMUS;

o 8) aganTanum K U3MEHSIIOIUMCSH YCJIOBHSM CONMATBHON M MPUPOTHON Cpe/bl:

e —TOTPEOHOCTH BO B3aUMOJICHCTBUY MTPH BBHITIOJTHEHUHU UCCIICIOBAHUN U TTPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHIECCKYIO JACSITEIBHOCTD;

e —TOTPEOHOCTH B (DOPMHPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIIe POPMYIMPOBATH HJICH,
TIOHATHS, THIIOTE3bI O PU3NYSCKUX 00BEKTAX U SABIICHUSX;

e — OCO3HaHUE JACPUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e - IUIAHUPOBAHKME CBOETO PAa3BUTHS B MIPUOOPETCHUU HOBBIX (DM3MUECCKUX 3HAHUM;

e — CTPEMJICHHEC aHAJIM3MPOBAThH U BBISBIISATH B3aUMOCBSI3H IIPUPOJIBI, OOIIECCTBA U
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (U3UYCCKUX 3HAHUH;

e — OIICHKA CBOWX JICUCTBHI C YUETOM BIMSHUSI HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIJMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe 0cBOCHUS MpOTrpaMMBI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0pazoBaHus y o0ydaromierocst OyayT cpopMupoBaHbl MeTaNpeAMeTHbIE Pe3yJbTaThl,
BKJTFOYAFOIIHE TTO3HABATEIHHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBHS, KOMMYHHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Ba3oBble Jjornueckue 1eiicTBUA:

e BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SBJICHUN);

e YCTaHABIWBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHHMS JIJIs1 0000IICHHUS
Y CPaBHEHUS;

e BBIABJISTH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMATPUBAEMBIX (haKTax, JTAHHBIX U
HAOFOICHUAX, OTHOCSIINUXCS K (PH3NUCCKUM SIBIICHHSIM;

e BBISBIISTH MPUYUHHO-CIICJCTBEHHBIC CBS3H MPU U3YUCHUN (U3HUSCKUX SBICHUN U
MIPOIIECCOB, JCNIAaTh BHIBOJBI C MCITOIB30BAaHUEM JCTYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEITUYNH;

e CaMOCTOSITEIIHHO BHIOMPATH CIIOCO0 pereHus yueOHo Ppu3znyeckoi 3amauu
(cpaBHEHME HECKOJIBKUX BApUAHTOB PEIICHHS, BRIOOp Han0oJIee MOAXOASIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/LCKHeE 1eCTBUA:



¢ HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHWS,

e TIPOBOAMTH IO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY OTBIT, HECIIOKHBIH
(bU3UYEeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SBIICHUS;

e OIICHWBATh HAa MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMAITHIO, TTOTYICHHYIO B X0J1€
WCCJICIOBAHUSI HJTM DKCIIEPUMECHTA;

¢ CaMOCTOSITEIBHO (GOPMYITUPOBATH 000OIIEHUS M BHIBOABI IO Pe3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

e TPOTHO3UPOBATH BOZMOXKHOE JajbHEHIIIEE pa3BUTHE (PU3UUIECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TPEIOJIOKEHUS 00 UX pa3BUTHUN B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmaunmeii:

o TPHUMEHSTH PA3JIMUYHBIC METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPH MMOUCKE U 0TOOPE
MH(OpMAIMU WIH JaHHBIX ¢ YYETOM IPEITI0KEHHON yueOHOM Pu3nyecKon 3a1auu;

e AHAIM3UPOBAThH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMALIMIO PA3TUUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIIBHYIO OpPMY MpeACTaBICHUS HHPOPMALUK U
WUTIOCTPUPOBATH PEIlIaeMble 3314l HECIIOKHBIMA CXEMaMU, AMarpaMMaMu, HHON
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMmyHMKaTHBHbIE YHHBeEPCAJIbHbIE YueOHbIe JeidCTBUS:

e B XOJIe 00CYXJIeHHs] yueOHOro MaTepuaia, pe3yJbTaToB JIaDOpaTOPHBIX paboT U
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYHIECTBY 00CYK/1aeMOI TeMbI U BHICKA3bIBATh UJIEH,
HAalleJICHHbIE Ha PELeHUE 33/1a4U U MOJJIepKaHue 0J1aroxesnaTeIbHOCTH OOIIECHNUS;

e COIOCTABJISITH CBOM CYXKJACHUS C CYXKIECHUSIMU IPYTUX YIYACTHUKOB JUANIOra,
OOHaApyXHBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;

e BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

o TyOJMYHO MPEACTABIATH PE3YIBTATHI BHIMOTHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);

e TIOHWMATh U UCIOJIb30BATh MIPEUMYIIECTBA KOMAH/IHON ¥ MHAUBUAYaJIbLHON pabOThI
IIPU pELIEHUU KOHKPETHOUN (pU3HUECKOU MpoOIEMBI;

e TPUHUMATH LIEJIH COBMECTHOMN ACSITETbHOCTH, OPTaHU30BBIBATh ICUCTBUSA 1O €€
JOCTHKEHHIO: paclpeesaTh poJin, 00CYKAaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

¢ BBITNOJHATH CBOIO YacCTh pabOTHhI, JOCTUTAsi KAUECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HapPaBIECHUIO U KOOPAUHUPYS CBOM JICUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;

¢ OIICHMBATh KAUeCTBO CBOETO BKJIAJa B OOIINI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYyAIUSAX, TPEOYIOMUX JJIS PEIICHUS
bu3NYecKuX 3HaAHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATUS PEUICHUI (MHIUBUIYAIbHOE,
NPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOATENIBHO COCTABIIATh aJTOPUTM pelleHUs (PU3NYECKOH 3aJa4M WK TIaHa
UCCJIEIOBAHUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NIPEAJIAracéMble BapUaHThI PELICHHUII;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT.

JIaBaTh aJCKBAaTHYIO OLICHKY CUTYallMU U IPEAIaraTh IUIaH €€ N3MECHEHUS;

OOBSICHATH IPUYMHBI TIOCTHKEHUS (HETOCTHKEHUS) pE3yNIbTaTOB JIE€ATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B ICSITEIBHOCTD (B TOM YKCIIE B X0/ BBINOJHEHUS (PU3NUECKOTO
UCCIJIEJOBaHMSI UM MIPOEKTAa) HA OCHOBE HOBBIX 0OCTOSTENbCTB, M3MEHUBILUXCS
CUTyalluli, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTH c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJI€ CIIOpa WU IUCKYCCUU HA HAYYHYIO
TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIH B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATBI

K koniry o0y4yeHus: B 7 Kjaacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCITIOJIb30BATh MOHATHS: (PU3MYECKUE U XUMHUECKHUE SIBJICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEITh, TUIIOTE3a, SAUHUIIBI (PU3UUECKUX BEITUYNH, aTOM, MOJICKYJIa,
arperatHble COCTOSTHUS BelecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBIDKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS,
paBHOJICUCTBYIOIIAs cuiia, nedopMaius (yrnpyras, IiacTUYECcKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuyath siBiaeHus (nuddys3us, TEIIOBOE ABUKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE
JBIDKCHUE, HEPAaBHOMEPHOE JBWKECHHE, HHEPITUS, B3aUMOJICHCTBHE TEJ, PABHOBECHE
TBEPJBIX TEJI C 3aAKPEIUVIEHHON OCHIO BpAILIEHUs, IIepeaada JaBJICHUS TBEPIABIMU
TeJIaMU, )KUJIKOCTSAMH U ra3amu, aTMoc(hepHOe 1aBJIeHHE, TIJIaBaHue Te,
MIPEBPAIICHNUS] MEXaHUYECKOW YHEPTUHN) TI0O ONTMCAHUIO X XaPAaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;



pacno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3HUECKUX SBJICHUUN B OKPY>KAIOIIEM MUPE, B
TOM Ynciie (PU3NYEeCKUe SIBICHUS B IPUPOJIE: TPUMEPDI ABUKEHUS C Pa3TMUYHBIMU
CKOPOCTSIMH B )KMBOM Y HEKMBOU NPUPOAE, NIEUCTBUE CUJIBI TPEHUS B IIPUPOJE U
TEXHHKE, BIUSHUE aTMOC(HEPHOTo JaBICHUS HA )KMBOW OPTaHU3M, IJIaBAaHUE PhIO,
pBIYard B TeJIe YEJIOBEKA, IPU 3TOM MEPEBOJUTH NPAKTUUYECKYIO 33/1auy B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONMKCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCTIONIBb3Ys PU3NUECKHE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEUIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIAHSISA
CKOPOCTB, CUJIa YIIPYT'OCTH, CHJIA TSDKECTH, BEC TEJla, CUJla TPEHUS, JaBICHUE
(TBEpIIOTO TENA, JKUIKOCTH, ra3a), BHITAJIKMBAIONIAS CHJIa, MEXaHUYecKas padoTa,
MOIIHOCTb, TIJIEYO CHJIbI, MOMEHT CHUJIbI, KOA(DPUIIUEHT MOJIE3HOTO JIEHCTBUS
MEXaHU3MOB, KHHETHYECKasl U IOTEHIIUANIbHAS SHEPTHUSI ), TPU OMKMCAHUU MTPABUIBLHO
TPAKTOBATh (PU3UUECKUI CMBICI UCTIOIB3YyEMBIX BEIMYNH, UX 0003HAYCHUS U
€AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbl, CBSI3bIBAIOLIME JAaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEJIMUYUHAMHU, CTPOUTH IPapUKH U3yUEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TN, PUINYECKHUE SIBICHHS U MPOLECCHI, UCIIONb3Ys
MpaBUJia CIOXKEHUs CUJl (BJI0JIb OJTHOM MpsIMOIA), 3aKoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, MpaBUiIo paBHOBecHs pbiuara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHUSA MEXaHUYECKON YHEPIUH, IIPU 3TOM JaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMATUUYECKOE BHIPAKECHHUE,

OOBSACHATH (PU3NYECKUE SABJICHHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH IPUUNHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 TOTUYECKUX IIaroB ¢ omopoit Ha 1—
2 U3y4YEHHBIX CBOMCTBA PU3NUECKUX SBIICHUMN, (PU3UUECKUX 3aKOHA WITH
3aKOHOMEPHOCTH;

pemarb pacy€THbIC 3a/1a4u B 1—2 AeCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOLIME (PM3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7a4u
3aMKChIBATh KPATKOE YCIOBHE, MOACTABIATH GU3HMUECKUE BETUYUHBI B (DOPMYIIBI U
MIPOBOJIUTH PACUEThI, HAXOJAUTH CIIPABOYHBIC TAHHBIC, HEOOXOAMMBIC JIJISI PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJYYEHHON (DU3NUECKON BETMYNHBI,
pacno3HaBaTh NPoOJIEMBbI, KOTOPbIE MOKHO PEIIMTH MPU MOMOIIU (PU3UUECKUX
METOJO0B, B ONIMCAHUH UCCIEN0BAHUS BBIIEIATH IPOBEPAEMOE MPEATIOTI0KEHUE
(rumoresy), pa3inyaTh U HHTEPHIPETUPOBATH MOJTYUYEHHBIN PE3YIbTAT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEATh BBIBOJIBI I10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI O HAOMIOACHUIO (PU3UUECKUX SIBICHUHN WK (PU3UUECKUX CBOICTB
Ten: GOpMYIUPOBATH MIPOBEPSIEMBIE MPEATION0KEHHS], COOMPATHh YCTAHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMUSI, 3aITUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATH MPSMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeJa, 00bEéMa, CUITBI U
TEMITepaTyphl C UCTIOJIH30BAHUEM AHAJIOTOBBIX M IIU(PPOBHIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi NpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOAUTH UCCEIOBAHNUE 3aBUCUMOCTH OJTHOU (PU3MUECKO BETUYUHBI OT JIPYTroM ¢
MCIIOJIb30BaHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH MMYyTH PABHOMEPHO JIBHXKYILETOCS
TeJla OT BPEMEHHU JIBUXKEHUS TEJIA, CUJIbl TPEHMS CKOJIBKEHHUSI OT Beca Tena, KayeCcTBa



00pabOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTHU CUJIbI TPEHUS OT IJIOILATU
CONPUKOCHOBEHMUS TEJN, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BBITATKUBAIOILIEH
CHJIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U OT IJIOTHOCTH KHUAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0,
YCIIOBHM TIJIABAHMSI TEJI, YCIOBUN PaBHOBECHS phlyara u 0JI0KOB), y4acCTBOBATh B
IJIAaHUPOBAHUU Y4€OHOTO UCCIIEAOBAHMS, COOUPATh YCTAHOBKY U BBITIOJHSATH
U3MEpEeHUs, CIeAys MPEeAJIOKEHHOMY TIJIaHy, (PUKCUPOBATh PE3YyIbTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3UYECKHUX BEITUYMH B BUJE MPEIJI0KEHHBIX Ta0IHI] U TPadUKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS;

MPOBOJUTH KOCBEHHbIEC U3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCTh BEILIECTBA
KUJKOCTH U TBEPAOTO TENA, CHJIA TPEHUS CKOJIBKEHHUS, TaBICHUE BO3lyXa,
BBITAJIKUBAIOIIAs CUJIA, ICMCTBYIONIAs HA IOTPYKEHHOE B AKUIKOCTh TEJIO,

K02 (PHUITMEHT MOJE3HOTO AEHCTBUS MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEIIOKECHHOM
WHCTPYKIIMU: TIPU BBITIOJIHEHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTATIBLHYIO
YCTAHOBKY WM BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

COOJII0IaTh TIPaBUiIa TEXHUKH 0€30MaCHOCTH TIpU padboTe ¢ 1ab0paTopHbIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHITUIIBI ICUCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY Ibl, 0APOMETP, phluar, MOABUKHBINA U
HEMOIBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JCHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB ¢ OMOPOM HA UX OMUCAHUS (B TOM YUCIIC: MOIIUITHUKHU, YCTPOUCTBO
BOJIONIPOBO/1a, TUAPABINYECKUI MPECcC, MAHOMETP, BEICOTOMED, MTOPIIIHEBOM HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKHUX SBJICHUM U HEOOXOANUMbBIC
bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOJAUTH MMPUMEPHI (HAXOIUTh HH(DOPMAIHIO O IPUMEPAX) MPAKTHIECKOTO
WCIIOJIB30BaHUs (PU3NUECKUX 3HAHUIN B TOBCEIHEBHOM KU3HU J1JIs1 0OECIIeUeHUsI
0e30MacHOCTH MPpHU OOpallleHHH ¢ TPUOOpPaMU U TEXHUYECKUMU YCTPOMCTBaMH,
COXpaHEHUS 3/I0POBbSI U COOTIOACHHS HOPM DKOJIOTHYECKOTO TIOBEACHHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIISITH OTOOP UCTOYHUKOB MH(pOopMaluu B IHTepHETe B COOTBETCTBUU C
3aITaHHBIM TTOMCKOBBIM 3aITPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUIM U TyTEM CpaBHEHUS
Pa3JIMYHBIX UICTOYHUKOB BBIJICNATh HH(GOPMAIIMIO, KOTOPasl SIBJISIETCS] TPOTUBOPEUMUBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

WCITOJIH30BATh TIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3UYECKOTO COJIepKaHUSI, CIIPABOYHbIC MaTepUalIbl, pecypchl cetu HTepHeT,
BJIQJICTh NMpUEMaMHU KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHYopMalnu 13
OJIHOM 3HAKOBOU CUCTEMBI B APYTYIO;

co3qaBaTh COOCTBEHHBIC KPATKHE MHUChbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3
HMCTOYHUKOB MH(POpMAINK (PU3NYECKOTO CONECPKAHUS, B TOM YKCIIE TTyOJUYHO JeaTh
KpaTKue COOOIIEHHS O pe3yJibTaTaxX MPOEKTOB WM YU4€OHBIX UCCIICIOBAaHUMN, TTPU ITOM
IPaMOTHO MCMOJb30BATh U3yYEHHBIN NOHATUMHBIN anmapaT Kypca GU3uku,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;



e IIPH BBIIIOJIHCHHUN y‘le6HLIX IIPOCKTOB U I/ICCJ]e,IIOBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B
rpynne€ B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/ladaMi, CIICAUTDL 3a BBIIIOJIHCHUCM
Iy1a"Ha I[CﬁCTBHfI, AaZICKBATHO OLCHUBATD COOCTBEHHBIN BKJIaJ B ACATCIIbHOCTD I'PYIIIIHI,
BBICTPanBaTb KOMMYHHKAaTHBHOC BBaHMOHCﬁCTBHe, YUUTBIBAsI MHCHHUC OKPYIKAIOIINUX.

K konity o0ydyenus B 8 Kjiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

e HCIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAINTMYECKUAE U aMOp(HBIC Tea,
HACBHIIIEHHBIN U HEHACBIILEHHBIN T1ap, BIAXHOCTh BO3/1yXa, TEMIIEPATYypa, BHYTPEHHSS
DHEPIUs, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, JIIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TIOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE
0JIE;

e pa3nMyYaTh SABJICHUS (TEIUIOBOE PACIIMPEHUE U CIKATHUE, TEIUIONEpE1aya, TEIMI0BOE
paBHOBECHE, CMAUYNBAHUE, KATUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE, KOHAEHCALINS,
IJIaBJICHUE, KpUCTAITM3alus (OTBEpIeBaHUE), KUTICHUE, TeTIoNepeaaya
(TemI0MPOBOHOCTD, KOHBEKIIMS, U3TyYCHUE), JICKTPU3ALIMS TEJ, B3aUMOICUCTBUE
3apsiioB, IEUCTBUS PJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHyTOB, JIEWCTBUE MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAasI
WHYKIUS) TIO ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJIICHUE;

e pacro3HaBaTh MPOSIBICHUE N3YUYCHHBIX (DU3NUYECKUX SIBJICHUU B OKPYXKAIOIIEM MUpPE, B
TOM yucJie (U3NYECKUE SBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSIKEHUE U
KalWUISIpHBIC SBJICHUS B PUPOJE, KPUCTAJUIBI B pUpoAe, uznydyenue ConHua,
3aMep3aHue BOJI0EMOB, MOPCKHUE Opr3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHETa,
AIIEKTPUUYECKUE SIBJIICHUS B aTMOc(]epe, dTEKTPUIECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE 1oJe 3eMiu, Ipei( MOIOCOB, POJIb MATHUTHOTO MOJIS JUISl )KU3HU Ha
3emuie, OJISIPHOE CUSTHUE, TIPU STOM MEPEBOUTH MIPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHHM;

e OIKCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, HCTIONB3Ys (DU3NYECKre
BEJIMYMHBI (TEMIIepaTypa, BHyTPEHHSIS SHEPTHsl, KOJIUUYECTBO TEIUIOTHI, YAeIbHas
TEIJIOEMKOCTh BEILIECTBA, Y/IeJbHasl TEIUIOTa IJIABJICHUS, yIeJIbHAs TerioTa
napooOpa3oBaHus, yaeabHas TEIUIOTA CTOPaHUs TOTUIMBA, KOY(DPHUITUEHT MOJIE3HOTO
JICVCTBHS TEIUIOBOW MAIIUHbI, OTHOCUTEbHAS BJIA)KHOCTh BO3AYyXa, JIEKTPUUECKUAN
3apsiji, CUJia TOKa, dJIEKTPUUECKOE HANPSKEHUE, COMTPOTUBIIEHHE MPOBOHUKA,
yACJIbHOE COMPOTUBIICHUE BEIECTBA, pad0Ta U MOITHOCTh AJIEKTPUUECKOTO TOKA), TPU
OTMCAHUU MPABWIHHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOIb3YEMbIX BEJTUUYHNH,
0003HaueHUS U eAUHUIIBI (PU3NUECKUX BEITUYHH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIIIHEC
JTAHHYI0 (M3UYECKYIO BEJTUUHHY C APYTUMH BEIUYUHAMH, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PU3HYECKUX BEJIUYNH;

e XapaKTepHU30BaTh CBOMCTBA TeJI, PU3NUECKHUE SIBJICHUS U MIPOLIECCHI, UCTIOJIb3YS
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA,
MPUHIINI CYTIEPIIO3UIIMU MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAHEHUS
3apsina, 3akoH Oma Jid yyacTka 1enu, 3aKoH Jxoyns—JIeHna, 3aKkoH COXpaHeHUs



SHEPIHUHU, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCBIBATH €I0
MaTEMaTU4YECKOE BbIPAKECHHUE;

OOBSCHATH (PU3NYECKHE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYalMi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH MPUUHUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 TOrMYeCKHUX IIaroB ¢ onopou Ha 1—
2 U3y4YEHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUHN, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiath pacy€THbIE 3a7a4d B 2—3 EHCTBUS, UCTIONb3Ys 3aKOHBI M (JOPMYIIBL,
CBSI3bIBAIOIIME (PU3NYCCKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7aun
3alMCBIBATH KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JUIS PEIICHMS 3aa4H,
BbIOMpATh 3aKOHBI U POPMYJIbI, HEOOXOUMBIE ISl €€ PEeUICHMUs], IPOBOAUTH PACUEThI U
CpaBHUBATH [IOJIyUEHHOE 3HaU€HUE (PU3NUECKON BEIUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PELIUTh MPU OMOIIH (PU3NIECKUX
METOJOB, UCITOJIb3YS ONMCAHUE UCCIEA0BAHNSA, BBIICIATH IPOBEPAEMOE
IIPEATIOJIOKEHNE, OLICHUBATh IPABUIIBHOCTD MOPSIAKA IPOBEICHUS HCCIIE0BAHUS,
JIeNaTh BBIBOJBI,

IPOBOJUTH OMBITHI IO HAOMIOAEHUIO (DU3UUECKUX SIBJCHUI WA (PU3NUECKUX CBOMCTB
TeN (KanuUIApHBIE SIBJICHUS, 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHMS U HATPEBAHUS [IPU U3TYyYEHUU OT LIBETA
U3Iyyarouiei (Iorjaomaromnieil) moBepXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT
TEMIIEpaTyphl )KUJIKOCTH U IUIOIAAHN €€ IIOBEPXHOCTH, MIEKTPHU3ALUS TEN U
B3aMMOJIEUCTBHE JIEKTPUUECKUX 3apSAI0B, B3AUMOJIEHCTBHE MTOCTOSIHHBIX MArHUTOB,
BU3YyaJIM3allsl MATHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, IEMUCTBUS MAarHUTHOTO TTOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKA): (pOPMYIMpPOBATH MPOBEPSIEMbIE MPEIANOI0KEHUS, COOUpPATh
YCTaHOBKY U3 IPEJIOAKEHHOTO0 000pyA0BaHNs, ONUCHIBAThH XO/1 ONbITA U
bopMyIUpOBaThH BBIBOBI,

BBITNIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BJIAXKHOCTH BO3/YXa,
CHJIbI TOKa, HAMPSKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U TaTYUKOB
($u3NYECKUX BEJIMYNH, CPABHUBATH PE3YNIbTAaThl U3MEPEHUN C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPENIHOCTH;

MPOBOJUTH UCCIEIOBAHKNE 3aBUCUMOCTHU OJTHOM (PM3HUECKON BEIMYMHBI OT JPYIroi ¢
UCITIOJIb30BAaHUEM MPSAMBIX U3MEPEHH (3aBUCUMOCTh CONPOTUBICHUS IPOBOAHUKA OT
€ro JUIMHBI, IUIOIIA/IA TONIEPEYHOI0 CEYEHUS U YIETBbHOTO COMPOTUBIIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UYIIEr0 Yepe3 NPOBOJHUK, OT HANPSYKEHUS HA POBOJIHUKE,
UCCJIEIOBAHKE MOCIEI0BATEILHOIO U AapAJJIEIbHOTO COEUHEHUN TTPOBOJHUKOB):
IJIAaHUPOBATH UCCIIEOBAaHUE, COOMPATH YCTAHOBKY U BBINIOJIHATD U3MEPEHMUS, CIICTYsI
peI0KEHHOMY TIaHy, GUKCUPOBATh PE3yJIbTAThI MOJIYYEHHOM 3aBUCUMOCTH B BUJIE
TabJIUI U TpauKOB, Ie1aTh BEIBOJBI MO Pe3yJIbTaTaM UCCIIEI0BaHNUS;

IPOBOANUTH KOCBEHHBIE U3MEpPEHUS GU3NYECKUX BETNYHH (yIelIbHas TEMII0EMKOCTh
BEILECTBA, COMPOTUBJIEHUE MPOBOAHUKA, pa00Ta U MOILIHOCTh 3JIEKTPUUYECKOTO TOKA):
IJIAaHUPOBATH U3MEPEHUS], COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs
NPENIOKEHHONW MHCTPYKIIMH, U BBIYUCIISITh 3HAYEHUE BEJTUYNHBL;



o coOmrofaTh NpaBUiIa TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1a00paTOPHBIM
00opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YUCHHBIX IPUOOPOB U TEXHUIECKUX
YCTPOMCTB € OMOPOM Ha MX OMHUCAHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUMK AIIEKTPUIECCKON
HHEPIHUH, FNEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATENBHBIE 3JEKTPOIPUOOPHI
(mpuMepBI), ANEKTPUIECKUE PEAOXPAHUTENHN, HIEKTPOMATHUT, SJEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), MCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUH U
HE0O0X0uMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

e PAacro3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI 10
CXE€MaM U CXEMaTUYHbIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPaHUsI, 3JIEKTPOCKOII, PEOCTAT), COCTABIIATD
CXEMBI JICKTPUUECKUX ILIETIeH C MOCIeI0BATEIbHBIM U MapayljIeIbHBIM COSTUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUIECKHX IETEH;

e IPUBOJIUTH MPUMEPHI (HAXOIUTH UHPOPMALUIO O IPUMEPAX) IPAKTUUECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B OBCEIHEBHOW MKU3HU JJIs1 00eCIeUeHUs
0€30MacHOCTH MPHU OOpAIllEHHH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXPaHEHUS 3JIOPOBBS M COOJTIOICHHUSI HOPM DKOJIOTUYECKOTO TTOBEJCHHUS B
OKPYKaIOIIEN CpeIE;

e OCYHIECTBJISATh NOUCK MH(OpMaLMK (prU3nUecKoro cojepkanus B UuTepuere, Ha
OCHOBE UMEIOIINXCS 3HAHUH U MMyTEM CPAaBHEHUS TONOJHUTEIBHBIX UCTOUHUKOB
BBIICTISITE HHPOPMAIIHIO, KOTOPAS SBIISETCS MPOTHBOPECYMBON MIIH MOXKET OBIThH
HEJIOCTOBEPHOM;

¢ HCIOJIb30BaTh IPU BHINOJHEHUH YU€OHBIX 3aJjaHUI Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOT0 cCoAepkKaHusl, CIIpaBOYHbIE MaTepHUalIbl, pecypchbl ceTu HTepHeT,
BJIa/IeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMALIUY U3
OJIHOM 3HAKOBOU CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS], 000011as
MH(GOPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJIEpKaHus, B TOM YHCIIe
nyOIMYHO MPEACTABIATE PE3YIbTAThl MPOSKTHOM MM UCCIEI0BATENbCKON
JeSTEIbHOCTH, TIPH TOM IPaMOTHO MCTOIB30BaTh N3yUEHHBIN MOHATHIHBIN ammapaT
Kypca (GU3UKH, COMPOBOXKIATh BRICTYIICHNE TIPE3CHTAIINEH;

¢ TIPH BBITIOJHEHUH YIEOHBIX IPOEKTOB M HCCIEAOBAHNN (PU3UUECKUX MPOIIECCOB
pacnpeaensatb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABJIEHHBIMU 33/la4aMH,
CJIETUTH 32 BBIIOJIHEHNEM IUIaHa AEUCTBUIA U KOPPEKTUPOBATH €r0, aIeKBaTHO
OLICHWBATh COOCTBEHHBIN BKJIA]] B IEATEILHOCTh TPYIINbI, BHICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TTPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koHIty 00yuyenus B 9 Kjacce rnpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCIOJIb30BATh MOHTHUS: CHCTEMA OTCUETA, MATEpUAIbHAA TOYKA, TPACKTOPHSI,
OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBIKEHUS, Aedopmarus (yrnpyras, miiacTuueckasi),
TPEHUE, UEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U MIEPETPY3KH, LEHTP
TSDKECTH, a0COTIOTHO TBEPIOE TEINO, IICHTP TSIKECTH TBEPAOTO TeIa, PABHOBECHE,



MEXaHUYECKHe KoJieOaHUs M BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI HCITYCKaHUS U TIOTJIONIEHUs, anbda, 6eTa- 1 ramma-
U3JIyYEHUS, U30TOIbI, si/IEpHAs SHEPreTHKa,;

pa3nyath sIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHKE, CBOOOHOE MaIcHUE Te,
pPaBHOMEPHOE JIBMYKEHHUE TT0 OKPY>KHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTHUBHOE
JBIDKEHUE, KoebaTeTpHOe NBIKCHHE (3aTyXaloN1e U BEIHYKIEHHBIE KOJICOaHNs),
PE30HAHC, BOJIHOBOE JIBXKEHHUE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKeHUE U IIPEJIOMIICHHE CBETa, ITOJTHOE BHYTPEHHEE OTPAKCHHE
CBETa, pasJIoKeHHUe O0EJI0TO CBETa B CIIEKTP U CIIOKEHUE CIIEKTPAIbHBIX IIBETOB,
JIMCTIEPCHUsI CBETA, €CTECTBEHHAs paJIHOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa U3TyUCHHS) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYECHHBIX (DU3UUCCKHX SBICHUI B OKpYyXKaromiem Mupe (B
TOM 4Hcje (U3UYSCKHE ABJICHUS B IPUPO/IC: MPUIIMBBI U OTJIUBBI, IBMKEHUE IJIAHET
ConHeuHOM CUCTEMbl, PEAKTUBHOE JBUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSITHE
3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHUE, CEICMUYECKUE BOIHBI, IIyHaMH, 3X0, [IBETA TET,
ONTUYECKUE SIBJICHUS B IPUPO/IE, OMOJIOrHYeCKOe JEeHCTBUE BUIUMOTO,
yIbTPahUOIECTOBOTO U PEHTICHOBCKOTO U3JIYUCHUH, €CTECTBEHHBIN PaJIMOAKTHBHBIH
($hoH, KOCMHYECKHE JTyUd, PATHOAKTHBHOE U3IIyYCHUE IIPUPOTHBIX MUHEPAJIOB,
JEeUCTBUE PAJIMOAKTUBHBIX M3JIYYEHU HA OPraHU3M YEJIOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B YUeOHYIO0, BBIJICTSATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH )
(bU3HYECKUX SBJICHHUI;,

OMMCHIBATh U3yUYCHHBIC CBOMCTBA TEJl U (DU3NUYSCKUE SIBIICHHS, HCIIOJIB3YS (DU3NUSCKHUE
BEJIMYMHBI (CPEAHSS 1 MTHOBEHHAs! CKOPOCTH Tejla TP HEPAaBHOMEPHOM JIBH)KCHUH,
YCKOpEHHUE, MepeMeIIeHUE, My Th, YIJI0Basi CKOPOCTh, CUJIa TPEHUSI, CHJIa YIIPYTOCTH,
cuJja TSKECTU, YCKOPEHHE CBOOOHOTO MaJIeHHUsI, BEC TeJa, UMITYJIbC Tejla, UMITYJIbC
CHJIbI, MEXaHHYECKass paboTa ¥ MOIITHOCTh, IOTCHIIMAIbHAS SHEPTHUs Tejla, TTOHATOTO
HaJl MIOBEPXHOCTHIO 3€MJIH, ITOTCHIMAIbHAS SHEPTHUSI CKATOM MPYKUHBI, KHHETHYECKas
SHEPrus, MOJIHAS MEXaHWYecKasl SHEPIusl, IEPUO/I U YaCTOTa KOJeOaHUM, JTMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, TOKA3aTe b MIPEIOMIICHUS
Cpe/ibl), IPU OMKMCAHUU MPABWIHHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIOIB3YEMbIX
BEITUYMH, 0003HAYCHUS U €IUMHUIIBI (DU3UUYECKUX BEIMUMH, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMH BEIIMUYUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tell, GU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIOIB3YS 3aKOH
COXPaHEHHUS YIHEPTHUH, 3AKOH BCEMUPHOTO TATOTEHUSI, MPUHIIUI CYTIEPHO3ULIUNA CHIL,
MIPUHITUIT OTHOCUTEILHOCTH [ anuiies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEeHUS
MMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS
3apsIIOBOTO M MACCOBOT'O YHCEII MPH SJIEPHBIX PEAKIUAX, TPU ITOM J1aBaTh CIIOBECHYIO
GbopMyJIMPOBKY 3aKOHA U 3aMKCHIBATh €r0 MATEMATUUECKOE BBIPAKECHUE;

O0OBSICHATH (PU3MUECKHE ITPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIEC U B KOHTEKCTE
CUTyallui MPAKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BhISBISITH TPUUHUHHO-



CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 TIOTMYECKUX IIaroB ¢ OMopoit Ha 2—
3 U3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUHN, GPU3HMUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarb pacy€THbIC 3a/1a4M (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCTIOJNB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETUYUHBI: HA OCHOBE
aHaM3a yCcJIOBUS 3a/1a4y 3alKMChIBATh KPATKOE YCIOBHE, BHIBIIATH HEJIOCTAIOIIUE WU
M30BbITOYHBIE JIaHHbIE, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl pELICHUS,
IPOBOAUTDH PACUEThI U OLICHWBATH PEATTUCTUYHOCTH MOJTYYCHHOTO 3HAYCHHUS
(U3UYECKON BEIMUNHBI,

pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOYKHO PEUIUTh IPU MOMOIIHN (PU3UYECKUX
METO/I0B, UCIIOJIb3Ysl OTIMCAHUE UCCIIEIOBAHUS, BBIIESATH TPOBEPSIEMOE
MPEANOJI0KEHNE, OLICHUBATh IPABUIILHOCTD MOPSIAKA IPOBEICHUS UCCIICIOBAHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOIUTH OTIBITHI IO HAOTIOACHUIO (PU3NUECKUX SBICHUN UITN (PU3NIECKUX CBOICTB
Ten (M3ydeHue BToporo 3akoHa HproToHa, 3aK0Ha COXpaHEHUs! SHEPTUU, 3aBUCUMOCTb
nepuoja KojaeOaHuil Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI
¥ HE3aBUCUMOCTD OT aMILIUTYbI MaJIbIX KOJeOaHUH, MPSIMOIMHEHHOE
pacmpocTpaHEHHE CBETa, Pa3IoKeHHE OEIOro CBEeTa B CIIEKTP, N3YUCHHE CBONCTB
M300paKE€HUsl B TUIOCKOM 3€pKajie U CBOMCTB U300paKEHUS IIpeAMETa B COOMparoiien
JMH3€, HA0II0ICHNUE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 U30BITOYHOTO Habopa 000py10BaHMS,
OTKCHIBATh XOJI OTIBITA M €T0 PEe3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH IPU HEOOXOJUMOCTH CEPUIO MPAMBIX H3MEPEHUH, ONIPEACIISsl CpEHES
3HaYCHHUE U3MepsAeMOil BeIMUMHBI ((POKYCHOE pacCTOSIHUE COOMPAIOIEH JIUH3BI),
000CHOBBIBaTh BBIOOD crocoba u3MepeHus (M3MEepUTETHHOTO MPUOopa);

IPOBOJUTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHMH C UCTIOJIb30BAaHUEM
PSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBMKEHUH 0€3 Ha4albHOW CKOPOCTH, MEpHoIa KOJIeOaHH MaTeMaTHIECKOTO
MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJjia OTPaKEHUs CBETa OT yTIiia MaJeHus U
yria NpejoMJIeHHs OT yIila MaJeHus): TUIaHUPOBATh UCCIIEJOBAaHUE, CAMOCTOSITENIHO
coOupaTh yCTaHOBKY, PUKCUPOBATH PE3yIbTaThl OTYYEHHON 3aBHCUMOCTH
¢u3nYeCKUX BEITWYHMH B B TaOIUI] ¥ TpapuKOB, Je1aTh BEIBOJIBI 110 pe3yIbTaTaM
UCCJICIOBAHMS,

IPOBOJNUTH KOCBEHHBIE U3MEPEHUS (GPU3NUECKUX BETMUHH (CPEIHSSI CKOPOCTh U
YCKOpEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaIeHUs,
KECTKOCTD MPYKUHBI, KOYPPHUIIMECHT TPEHUS CKOJIBKEHUS, MEXaHUYeCcKasi padoTa u
MOIIIHOCTh, YaCTOTA U MIEPHOJ] KOJICOaHN MAaTEMATHUECKOTO U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKAas CUJla COOMPAIOLEeH JINH3bI, paAMOAaKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpEHMSI, CIeNys MPEUI0KEHHON MHCTPYKIIMH, BBIYUCISATH 3HAUCHHE BETMYUHBI U
aHAIIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YUETOM 3a/IaHHOM MOTPEITHOCTH
U3MEpPECHU;

COOJTI0IaTh TIPaBUIa TEXHUKH 0€30MMaCHOCTH TIpH padboTe ¢ 1a00paTopHbIM
000pyIOBaHUEM;



pa3auyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas
TOYKa, AOCOIIOTHO TBEPIOE TEJIO, TOUEUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
IUIaHETapHAasi MOJENb aTOMa, HYKJIOHHAS! MOJIETb aTOMHOTIO $1pa;

XapaKTEPU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUAOMETP, TaTYMKH MOJTO0KEHNUS,
PacCTOSHUS U YCKOPEHMSI, paKeTa, 3X0J0T, OUKH, IEPUCKOI, (poToamnmapar,
ONTUYECKUE CBETOBOBI, CIIEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnomis3ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOIUMbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMBI M CXEMaTHYHbIC PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB IIPU PEIICHUN yUEeOHO-
IPAKTUYECKUX 3aJa4, ONTUYECKUE CXEMBI JUIsl IOCTPOCHUSI U300paKEHUH B IJIOCKOM
3epKaJie 1 cOOMparoIle JTUH3E;

IPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEPAX ) MPAKTUUECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU JIJIsl 0OecTieueHus
0€3011acHOCTH IIpH 00paIIeHUH ¢ TPUOOpaMu U TEXHUUECKUMHU yCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbs U COOIOACHHS HOPM DKOJIOTMYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpPeIE;

OCYULIECTBJISATh NOUCK UH(pOpMAIMK (PU3HUECKOTO cofepkanus B IHTepHeTe,
CaMOCTOSITENILHO (POPMYIHPYs OUCKOBBIH 3alpoC, HAXOIUTh ITYTH OIPEIEICHHUS
JIOCTOBEPHOCTH MOJTYYEHHON MH(POPMAIIUN Ha OCHOBE UMEIOLUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

MCITOJIB30BATh MIPH BBIMOTHEHUHN YYEOHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO JIMTEPATypy
(bu3NYECKOTO CoepKaHusl, CIIpaBOYHbIE MaTepHUalibl, pecypchl cetu HTepHer,
BJIa/IeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMALIUU U3
OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE MH(OpMaluu
U3 HECKOJIbKMX UCTOYHUKOB (PU3UUECKOTO COAEPIKAHUS, MyOJIMYHO MPECTABIATh
pPE3yNbTAaThl IPOECKTHOM MJIM UCCIIEI0BATEIbCKON AESTENBHOCTH, IPU 3TOM T'PAMOTHO
WCITIOJIb30BATh U3YUYCHHBIN MOHSATUHHBIN anmapat u3y4aemMoro pasjaena GUu3suku u
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALMEN ¢ y4ETOM OCOOCHHOCTEN ayIuTOPUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne
n/n

HaumenoBanue pa3jaesioB
U TeM MPOrpaMmbl

Koan4yecTBO 4acos

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

BocnurareabHbIii
MOTEHIHUAJ

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa

1.1

®dusuka - HayKa 0 IPUPOJIE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

VYcranosicHne
JIOBEPHUTEIIBHBIX
OTHOIIIEHUN MEXKITY
YUUTEJIEM U €ro
YYCHUKAMH,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCTIPUSATHIO
YYaIUMHUCS
TpeboBaHuit U
MPOCHO yUuTes,
MPUBJICYEHUIO UX
BHUMaHMS K
oOcyk1aemMoi Ha
ypoke uH(popMaluu.

1.2

dusnyecKkre BeIMYUHBI

bu6mmorexa [IOK
https://m.edso0.ru/7f416194

Bocrnutanne
MaTPUOTH3MA!
3HAKOMCTBO C
ouorpadusimMu
YYEHBIX
(ITnonkoBCKH,
ITonos, KypuaToB),



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

WX BKJIQJ] B Pa3BUTHE
bu3uKy.
pa3BUTHE HAYYHOU
. 0003HATEIILHOCTH
13 EcTecTBeHHOHAy4HBIN 2 bubmuorexa [IOK MHTEDCCA K ’
' METOJ TTO3HAHUS https://m.edso0.ru/7f416194 P .
HCCIIEI0BATENbCKOM
NeATeIIbHOCTH
Wroro mo paszneny 6
Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA
DKOJIOTHYECKOE
BOCITUTAHHUEC:
3HAKOMCTBO C
AKOJIOTUYECKUMH
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK pooIeMaMH IpH
' P https://m.edsoo0.ru/7f416194 P P
aBapusax HE(TIHBIX
TaHKEPOB,
croco0aMu ux
perieHus
* — IPOSIBIICHUE
WHTEpeca K UCTOPHH
JIBrxeHue n
29 B3aMMOIEHCTRIE HACTHII 2 bu6mmoreka [IOK U COBPEMEHHOMY
' https://m.edso00.ru/7f416194 | cocrosHMIO
BEIIleCTBA N
poccuiickoi
¢bu3nyecKoil HayKu.
23 ArperaTHble COCTOSIHUS 2 bubnnoreka [JOK PasButne HayuHOMU
' BEIIECTBA https://m.eds00.ru/7f416194 | n110003HATEIBHOCTH.
Uroro no pazaeny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
3.1 MexaHn4yecKkoe ABUKECHUE 3 Bu6miorexa [OK Bocrnnranue
KYJIBTYpPBI OOIICHUS



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

MIpY TPYIIOBOM
pabote

3.2

Nuepuus, macca,
INIOTHOCTh

bu6mmoreka [JOK
https://m.edso00.ru/7f416194

Bocnuranue
YBa)XKCHMSI K YUYCHBIM
U UX TPYAY,
dhopmupoBaHue
YCTOWYMBBIX
HPAaBCTBEHHBIX
YYyBCTB, BBICOKOU
KYJIbTYpPbI
ITOBEJICHUS KaK
OJIHOM M3 IIaBHBIX
MPOSIBIICHU I
YBa)KCHUSI YEJIOBEKA
K JIFOIIM IIpU
3HAKOMCTBE C
ouorpadusiMu
yuenbix M. HeroTona

3.3

Cuia. Bunsr cuin

14

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

PasButne HayuHOU
JIF0003HATEHLHOCTH.

Hroro no pasneny

21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41

Hasnenue. Ilepenaya
JTaBJICHUS TBEPIABIMUA

TCIIaMU, XXUIKOCTAMU U

rasaMu

bu6mmorekxa [IOK
https://m.edso0.ru/7f416194

Bocrmranne
MaTpUOTHU3MA: NIPU
pELIECHNH 3a/1a4
MPaKTUKO-
OPUEHTUPOBAHHOTO
Xapakrepa,
3HAKOMCTBO C
COBPEMEHHBIMU
CpeACTBaMU
TIepEeNpaBhl B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Poccuiickoit

OpHEHTAaLlHs Ha
IIPUMEHEHHE

49 JlaBlIeHmE KIIKOCTH 5 bubmuorexka [JOK (U3UYECKUX 3HAHUN
' A https://m.eds00.ru/7f416194 | s peuieHus 3a1a4
B o0nactu
OKpY>Karollen cpeibl
[InanupoBanue
CBOETO Pa3BUTHS B
bubmuoreka [JOK
4.3 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f416194 npuoOpeTeHnr
HOBBIX (PU3UYECKHUX
3HaHUI
4.4 iZI;C}::I/IHZ;KHHK;:;geHB v bubnuoreka [IOK Pa3BuTne HayuHOMU
' Py https://m.eds00.ru/7f416194 | 0603HATEIBHOCTH.
HUX TEJIO0
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
Bocnuranne

KYJIBTYpbl OOIIEHUS

bubnuoteka [JOK MIpY TPYIIOBOM
51 Pabota n momHOCTS 3 https://m.edso0.ru/7f416194 | pabote. Puznyeckas
urpa «Pa3Benka
6oem"
59 ThOCTLIE MEXAHMIMLL 5 bubnmoreka [JOK Pa3Butue Hayunoit
' p https://m.edso0.ru/7f416194 | nr0003HATENHFHOCTH.
[ToBbI1IEHME YPOBHS
5.3 MexaHndecKkas SHepTr s 4 bubmorexa HOK cnoet
' p https://m.edsoo.ru/7f416194 | KOMICTCHTHOCTH
qyepes

MIPAKTUYECKYIO



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JACATCIIBHOCTD

Hroro mo pazueny 12
Peanuzanus
00yJaromuMuUCs

PesepBHOE Bpems 3 HHAMBIAYQTHHBIX 1
IPYMIOBBIX
HCCIIEIOBATEIBCKUX
MIPOEKTOB.

OBLIEE KOJIMYECTBO YACOB 68 12

I10 ITPOI'PAMME




8 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB (uudposBbie) BocnurareabHbli
n/m | ¥ TeM MPOrpaMMbl Beero KonTpoabneie | Ilpaktuyeckue | oOpasoBaTejbHbIE MOTEHIHAJI
padoThbI padoThbI pecypchl
Paznen 1. TensioBbIe ABJIeHUSA
Peannzanus
00yJarOIUMUCS
11 CTpoeHue u CBOMCTBA 7 bu6mmoreka [JOK VHUBULYAIbHBIX U
' BEILIECTBA https://m.edsoo.ru/7f4181ce | rpynmoBbIX
UCCIIEIOBATEILCKUX
MIPOEKTOB.
DKOJIOTHYECKOE
BOCITUTaHUE:
perieHue 3aaa4 ¢
IKOJIOTHYECKUM
coJiepKaHHUEM,
1.2 TeroBbIe MPOIECCHI 21 1 5 bubmmorexa [IOK 3H:KEMCTBO c
' p https://m.edsoo.ru/7f4181ce
9KOJIOTUYECKUMH
npobiaemMamu,
CBSI3aHHBIMHU C
paboToii TEMIOBHIX
JIBUTATEIEH
Hroro no paznery 28
Paznen 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS
Bocnurtanue
21 DIIeKTpUYECcKUe 3apsiibl. 7 1 bubsmorexa HOK 5
3apsuKeHHbIE TEa H HX https://m.edsoo.ru/7f4181ce | KYIbTYPbI OOIICHUA
MIPY TPYIIOBOM



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

B3aUMOJICUCTBUE

pabore.

2.2

IMTocTossHHEBIN
ANEKTPUYECKUN TOK

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

[ToBblillIeHHE YPOBHS
CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTUYECKYIO
NEeSTEIHHOCTD

2.3

MaruuTHsle SIBJICHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Bocnuranne
MaTpuoTU3Ma:
HUCTOPUYECKUI
AKCKYpC IS
3HAKOMCTBA CO
croco0amMu 3aIIuThI
KopalJieit oT
MarHUTHBIX MUH B
roasl BOB

2.4

DneKTpoMarHuTHas
WHTYKIIHSI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

dopMHUpOBaHUE
MpECTaBICHUI
HEOOXOIUMBIX ISt
MMOHUMaHHUS OCHOB
TEXHUKH,
TEXHOJIOTHHU 1
YCTPOMCTB
OBITOBOTO
OKpYKEHUS

Hroro no pasneny

37

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

68

145



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoaudecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypchl

JlomostHuTEIBHAS
uHpopmanus

Pa3zpen 1. Mexann4ueckue siBJICHUS

11

MexaHnueckoe JIBMKEHUE
U CHOCOOBI €r0 OIMUCAHUS

10

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

Bocnuranue
KYJbTYpbI OOIIICHUS
IIpU TPYNIOBOU
paborte.

1.2

BzaumoeiicTBue Ten

20 1

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

PazButne
NaTpHOTH3MA!
pacckas o Co3JaHuu
CaMoTro rPO3HOTO
PEaKTHBHOTO
OpYXHsI BpEMEH
BOWHBI —
IBapACHCKOrO
muHOMeTa BM-13,
BCKOpE JIFOOOBHO
Ha3BaHHOTO B
HapOJIe «KaTIOMIA.

1.3

3aKOHBI COXPAHEHUS

10

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

Bocnuranue
YBa)KE€HUS K
YUYEHBIM U UX TPYLY,
¢dbopMupoBaHue
YCTOWYUBBIX
HPaBCTBEHHBIX
YyBCTB, BBICOKOU
KYJIbTYpPbI



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

MTOBEJICHUS KaK
OJIHOM M3 IJIaBHBIX
MPOSIBIICHU I
YBa)KEHUS Y€IOBEKa
K JIFOJIIM [IpU
3HAKOMCTBE C
ounorpadusMu
yueHsIx U.
Hproronau I'.
lanunes.

Uroro no pazneny

40

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1

MexaHnndeckue KoneOaHus

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Bocnuranne
KYJIbTYpPbI OOIICHUS
IIpU TPYNIIOBOU
pabore.

2.2

MexaHn4ecKue BOJIHBI.
3ByK

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OCTEeTHYECKOE
BOCITMTaHUE -
dbopMupoBaHue
OTIpeIeTICHHOTO
ACTETUYECKOTO
OTHOIICHUS
yesoBeKa K
JIECTBUTEIILHOCTH,
OoTMEYaeM
MHOT000pasue,
Kpacory,
3HAYUMOCTD 3BYKOB
B MHUPE€ MY3bIKH,
KHHO.

Hroro no pazneny

15

Pa3nes 3. DjiekTpoMarHuTHoeE 1oJjie U 3J1eKTPOMATHUTHBIE BOJIHbI



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

3.1

DNEeKTPOMArHuTHOE IOJe U
AJIEKTPOMArHUTHBIE BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4ab

Bocnuranne
TBOPYECKOTO
MBIIIIEHHE,
CMEJIOCTH CBOHUX
CYXKJICHUH,
KYJIbTYpY pEUHu.
Peamzanus
00yJaromuMucs
WHJIUBUIYAJIbHBIX 1
IPYMIOBBIX
MIPOEKTOB

Hroro no pasaciy

Pa3znea 4. CBeToBbIe IBJICHHS

41

3aKOHbI PacIpOCTPAHEHUS
cBeTa

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

Bocnuranue
KYJIbTYpPbI OOIIEHUS
IIpU TPYNIOBOU
paborte.

4.2

JIun3bl ¥ onTHUECKHE
prOOpbI

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

Ypok TBOpUECTBa
«3a cTpaHULlaMH
Y4EOHHKOBY»

4.3

Paznoxenue 6enoro ceera
B CIIEKTD

bubmorexa [JOK
https://m.edsoo.ru/7f41a4ab

DcreTnyeckoe
BOCITUTAHHUE -
dhopmupoBaHue
OIIPEAEIIEHHOTO
ACTETUYECKOTO
OTHOILLIEHUS
YesoBeKa K
JNENCTBUTENBHOCTH,
U3y4aeM panayry,
KakK MpOsIBJICHUE
JMCTIepCHH,
OTKPBITON



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

Hrrotonowm.

Hroro mo pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
[IposiBnenue
MHTEpeca K UCTOPUHU
Ucnyckanue u bu6nmoreka [IOK Y COBPEMEHHOMY
5.1 4 )
[IOTJIOLIEHUE CBETA AaTOMOM https://m.edsoo.ru/7f41a4ab | cocrosHurO
POCCHUICKON
(bu3HUeCcKOil HAYKH.
DKOJIOTHYECKOE
BOCIIUTAHUE:
pelieHue 3aaa4 ¢
JKOJIOTUYECKAM
COJIEpIKaHUEM,
00CyXIeHue
5.2 CTtpoeHue aTOMHOIO gapa 6 bubmaorexa LIOK MeTZ é[B IS
' B b https://m.edso0.ru/7f41a4a6 sOB AL
YTUJIM3AIHH,
nepepaboTKy U AJs
JaJbHEUIIEr O
HCIIOJIB30BAHUS
pPaOaKTUBHBIX
OTXOJIOB
bu6mmoteka [IOK
5.3 SmepHble peakuu 7 1
P peakdl https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaI01IIM I MOYJIb
[ToBTOpeHue U 00001IEHNE OCO3HAaHHMC
p o bubmuorexa [JOK CHHOCTHL
6.1 cozepkanus Kypca pusuku | 9 !

3a 7-9 kmnacc

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

¢du3nveckoil Hayku
KaK MOIIIHOTO



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

MHCTPpYMEHTA
MO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSA

TEXHOJIOTHH,
Ba)KHEUIIIEH
COCTAaBJISIONIEH
KYJbTYPbI
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 97

I10 ITPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KonmiecTBo Jacon JJIeKTPOHHbIE HU(PPOBLIE
0
n/n Tema ypoxa B Kontposbubie | IlpakTuuyeckue 00pa3oBaTekHbIe
cero
padoThI padoThI pecyperl
dusuka — Hayka o npupoze. SBnenus 1
MIPUPOJIBI
DuU3NYECKUE ABICHUSA 1
dusnuecKkre BEIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIH KUJIKOCTHOT'O 1 1
TEPMOMETPA U AaTYUKA TeMIEepaTyphl"”
Mertoasl HaydyHOrO Mo3Hanus. OnucaHue
@H3H§60KM$BHGHMIX C IIOMOIILIO 1 Bubmorexa [JOK
o https://m.edsoo.ru/ff09f72a
Mozelen
Ypok-uccnenosanue "lIposepka
TUIIOTE3bI: JAILHOCTH MOJIETA IITAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BhICOTa MycKa"
Crpoenue BemecTBa. ONbITHI,
;[;Ea%ma}omlge JUCKPETHOE CTPOEHUE 1 Bubmorexa TIOK
p P https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
JIBrOKeHre JacTHI] BEIIECTBA 1 bubmorexa TIOK
tset https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue «OnbITh IO

9 HAOJIOACHUIO TETIJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIeCTBA
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
11 BOibI. O6001IEHHE TTIO pa3ieny bubmmoreka [IOK
«[lepBoHayYaNbHbIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE bu6nmoreka [IOK
Y HEPaBHOMEPHOE JIBU)KCHHE https://m.edsoo.ru/ff0a05c6
bubnnoreka IIOK
13 Cxopocts. Equnuiisr ckopoctu https://m.eds00.ru/ff0a079¢
14 Pacuer myTn ¥ BpeMeHH IBUKECHHS bubmorexa LIOK
y p A https://m.edsoo.ru/ff0a0aed
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnmnorexka HOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bu6nuoreka [IOK
00BeMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IJIOTHOCTHU TBEPIOTO TEa
18 Pemenne 3agay mo teme "I1moTHOCTD bu6nuoreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepucTHKa
19 B3anMo/ieiicTBus Ten. Cuia ympyrocTH.
3akoH ['yka
Jlabopartopnast pabota «3yuenue
20 3aBUCUMOCTH pacTshkeHUs (edopMmarun)

MIPY’KHAHBI OT NPUJIOKEHHON CHUIIBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

[[ABnenue Tsarorenus. Cuia TSKECTH

CBs3b MEXKY CUJION TSKECTH U MacCou

bu6nuoreka [IOK

22 fena. Bec temna. "PCIJ_ICHI/IC 3a71a4 I10 TEME https://m.edsoo.ru/ff0al778
Cuna TspKecTH

23 Cuna TsKeCTH Ha IPYTrux IUIaHeTax. bubmmorexa [JOK
dusnyeckue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 Msmepenne cut. unamometp https://m.edsoo.ru/ff0al8cc

bubmnoreka IIOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHII, HallpaBJIEHHBIX 10 bu6nuoreka [IOK
OJIHO¥ nipsiMoii. PaBHOICHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amau mo teme
"PaBHonelicTByrOMmas cui”

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast padota «13yuenue
3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS bu6nuoreka [IOK

29 )

OT CHJIBI JABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemrenune 3anau Ha onpeneneHne
PaBHOJICMCTBYIONIEH CUIIBI

| S o o e e B LOK

P P ’ https://m.edsoo.ru/ff0alde0
«Cunbr», «PaBHOJIEHUCTBYIOIIAS CHIT»
3 KontponbHas paboTa mo TeMam:

«MexaHnnueckoe JBUKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «'padudeckoe



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3zo0paxenue cumy, «CHIIbI»

HaBnenue. CriocoObl yMEHBIIICHUS 1

bu6nmoreka [IOK

33 YBEIMUYCHUS IaBICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3a. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK
raza ot 00bEMa, TeMITEpaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIAMY, bubmmoreka [JOK
JKUIKOCTSIMU M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KMAKOCTHU 1 ra3e, BRI3BAaHHOE bu6nmoreka [IOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anpau no reme «/laBinenue B bubmuorexa [HOK
JKUIKOCTH U rase. 3axkoH [lackais» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmatompmecs cocyast https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc
a1 ATtmocdepa 3eMau 1 IPUUKHBI €€ bubnmnorexka HOK
CYILIECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 N3mepenue aTMochepHOro AaBJICHUS. bu6mmoreka [JOK
OmnbiT Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHHS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45

bapomerp-anepoua. AtmocdepHoe

bu6nuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

AaBJICHUEC HA PAa3JIMYHBIX BbBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme " AtmocdepHoe

46 "
JaBIIEHUE
EMCTBHE KUIKOC a3a Ha
47 50;1 TBIZHHOIZHB HI/IT;ITIZ;o AH XUMEIOBA bubmaorexa IIOK
pyx - APXAMEI https://m.edsoo.ru/ff0a3276
cuia
JIaGoparopnast padora «Onpenenenne
48 BBITaJII)KI/IB];.)IO g)ﬁ CHUJIBI efII)CTllls el Ha bubmorexa LIOK
m > A yiom https://m.edsoo0.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B JKUIKOCTH)
JlabopartopHnast pabota 1o Teme
«cciienoBanue 3aBUCHMOCTH Beca Telia B bubnnoreka IIOK
49 .. N )
BOJIC OT 00bEMA MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
JKUIKOCTh YacTH TEIA)»
bubnnoreka IIOK
IT
50 JlaBaHue Tel https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHcTpynpoBaHue apeomerpa min
KOHCTPYHPOBAHUE JIOJKHU U ONPEIEICHNE
e€ rpy3onoasEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 c Hi)BHPII303 . ti)lrilnafaal\l/-[n/ll\é[» «,;[Ia:ngll;lﬂe bubmmorexa LIOK
YJIOB. X N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6nuoreka [IOK
54 Mexanunueckast pabora
P https://m.edsoo.ru/ff0a3f82
b K
55 MomnocTts. ETUHUIEI MOIHOCTH nbnmorexa LIO

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM IpHU MOABEME IO JecTHULE"

57

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha ppryare

58

Poiyaru B TeXHUKE, OBITY U IPUPOJIE.
Jlaboparopuas pabota «Mccienoanue
YCJIOBHUi1 paBHOBECHS phIYara

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemmenue 3amay no TemMe «Y CJI0BUS
pPaBHOBECHSI pbIUara

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabora
«3mepenue KII/I nakinoHHOM
TIJIOCKOCTHY

0.5

61

Pemenue 3aga4d no teme "Pabora,
MomHocTb, KITT"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4c48

62

Mexann4geckas SHEpPTUs. Kunernueckas u
MOTCHIUAJIbHAs SHECPIuAa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepuMEeHTaIbHOE OIpeieTIeHHE
WU3MEHEHHNS KMHETUYECKOU U
MTOTEHIMATIbHON SHEPTUH IPH
CKaThIBaHWM TeJa 110 HAKIIOHHOU
IIJIOCKOCTH"

65

KonTponbnas padora no teme «Paborta u
MOILHOCTb. DHEPIHsI»

66

PaboTa ¢ TeEKCTaMH 110 TEME
"MexaHndeckoe aBrxeHune"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Pa6ora ¢ Texctamu o Teme "JlaBiaeHue

but6mmoreka [IOK

67 TBEPABIX TN, KUIAKOCTEH U Ta30B" 1 https://m.edsoo.ru/ff0a4ffe
Pabora ¢ Texcramu o teme "Padora.
68 " 1
MouiHoCTb. DHeprus
OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
. Tema ypoka Beere Kontponshbie | Mpaxruyeckne o0pa3oBaTejbHbIe
r
padoThI padoThI pecypceel
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
bu6nmoreka [IOK
1 KMHETHUYECKOW TEOPUU U UX OIBITHBIE 1
p https://m.eds00.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUIKOTO U 1 bubmuorexa [HOK
ra3000pa3HOro COCTOSHUI BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPIOTO, JKUKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHUI BEIIECTBA Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bubmuoreka [JOK
5 Kpucrannuueckue u amopdHble TeIa 1 ) 1
https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KamWUISIPHOCTbD. 1 bubnmnorexka HOK
IToBepXHOCTHOE HaTsKEHHE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TemoBoe paclimpeHue u cxatue 1 . 1
https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TEMIIEpaTypHI CO 1
CKOPOCTBIO TETIJIOBOTO JIBUKEHUS YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmmoreka [JOK

W3MEHEHUS BHYTPEHHEN SHEPruun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK

10 Braer Teruonepeaty https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
11 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6nmoreka [IOK
BCILIECTB U MaTePHAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
12 KonnuecTBo TEILIOTEHL. Y aenbHas bu6nmoreka [IOK
TEIJIOEMKOCTb https://m.edso0.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnmnoreka [HOK
TeriooOMeH U TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
| Seromn o e B LOK
. Ha tp " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiueit BOBI
Pacuer koau4decTBa TEIIOTHI,
15 HEO0OXOUMOTO JIJIsI HarpeBaHuUs Tea v
BBIJICJISIEMOTO MM TIPU OXJIAXKICHUHU
16 JlabopartopHast pabota "Onpenenexnue bubmuotexa [JOK
yIeIbHON TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieJbHas TEII0Ta bubmuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 KHHP?:;I:JEIT‘IZIC?;IT?;?IB?HG?ILHEIH bubmmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUSI
Jlabopartopnast pabota "Onpenenenue bubnuotexa [JOK
19 -~ " .
yIIeIbHON TETUIOTHI TIABIICHUS JIb/Ia https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCALHS. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21

Kunenne. VY aenpHas TemioTa

bu6nuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3oBaHMs U KOHJEHCAIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT
aTMOC(EpPHOI0O AABICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIAKHOCTH BO3/1yxa'

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIHMIBL paOOThI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTENIb BHYTPCHHETO CrOPaHHS

25

KIIJI TenmoBoro aurareis. TemnaoBbie
JIBUTATEIIM U 3aLMATA OKPYKAIOIIEH
cpeabl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHUA U IIPCBpALLICHUS
OHCPIMH B TCIJIOBBIX ITPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
teMe "TemnoBsle sBiaeHus. 3MeHenne
arperaTtHbIX COCTOSIHUH BeliecTBa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padora no teme "Temnossie
sBieHUs. MI3MeHeHne arperaTHbIx
COCTOsIHUI BemiecTBa"

bubmorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[Ba pona
ANEKTPUUYECKUX 3aPSIOB

30

VYpok-uccnenoBanue "IaeKTpU3aLUs TEN
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH"

31

B3anMopeiicTBre 3apsyKeHHBIX TEIL.
3axoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DJiekTpudeckoe noje. HanpsskeHHOCTh

bu6nuoreka [IOK

32 aneKkTprueckoro nois. [IpuHuun § https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIMN AIICKTPUUESCKHX TTOJIeH
33 Hocurenu snekTpudeckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmmoreka [IOK
COXpaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubmmoreka [IOK
ANEKTPUUYCCKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
I Busorea 10
i ‘ https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJI Ha TPOBOIHUKHU U 1
TUBJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B MEeTaJlJIax, bubmuotexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
JacTh
a1 | "Himepene n perymiposarme cn 05 Bubmorera LIOK
" P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTpUYECKOEe HAIIPSKEHUE.
42 Boner™merp. JlaGopaTopnas pabora 05 bubmmoreka [IOK

"N3mepenue u peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

ConpoTuBiieHUE TPOBOAHUKA. Y ACIHHOE

but6mmoreka [IOK

43
COIPOTHBIICHUE BEIIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBUCHMOCTh
AJIEKTPUYECKOTO CONPOTUBIICHUS bubmuorexa [JOK
44 .
MPOBOIHUKA OT €ro JUIMHBI, IUIOMIAI! https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U Marepuana”
3aBHUCUMOCTb CHJIBI TOKA OT HAMPSHKEHUS. bubmuorexa [JOK
45 )
3akon OMa Jy1s y4acTka [enu https://m.edsoo.ru/ff0aa44a
Jlaboparopunas pabota "HccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 bubnuorexa [HOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HaIpsKeHus: Ha pe3ucrope”
47 [TocnenoBarenbHOE U TApAIIETBEHOE
COEMHEHUS POBOIHUKOB
Jlaboparophnast pabota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSOHKEHUN IIPU bubnmnorexka HOK
MOCIIEe0BATEILHOM COCTUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka
49 1} aBlfna I:J)'Iﬂ CI/IIJ)IH TOKa l'IpI/I P bubmorexa LOK
p a P " https://m.edsoo.ru/ff0aadle
napajielIbHOM COCTMHEHUHU PE3UCTOPOB
Pemenue 3anay Ha CHEeHHE 3aKOHA
50 01\141; H:ﬁ afnquffllo:(l)) Igi\)/[e HH}I;IZIHI/IH e bubmorexa LHOK
A P 8 https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO bu6mmoreka [JOK
Toka. 3akoH J[xoymns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenencuue
PaTopHa p pel but6mmoreka [IOK
52 paboThl U MOILIIHOCTHU AJIEKTPUYECKOTO

TOoKA"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DeKTpuYecKre Henu U MoTpeouTenu

bu6nuoreka [IOK

53 DIIEKTPUUECKOI DHEPTUU B OBITY.
p P y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka K KOHTPOJILHOM paboTE MO
TeMe "DIEeKTpUYECKHEe 3apsiibl. bubnmoreka [JOK
54 . )
3apsKeHHBIE Tela U X B3aUMOJICHCTBHS. https://m.edsoo.ru/ff0abd2c
ITocTosiHHBIM 31eKTpUYeCKUil TOK"
Konrponsnas pabora o reme
55 "DyekTpuUecKue 3apsabl. 3apsKEHHbIC bubnmoreka [JOK
Tena U ux B3aumoneinctsus. [1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 ITocTOsSIHHBIE MAarHUTEI, UX
B3aUMO/JIENCTBUE
57 VYpok-uccnenopanue "M3yuenue noneu 1 bu6nmoreka [IOK
IMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaraunTtHOoe none. MarauTHoe 1moJjie
58 3eMIIH U €ro 3Ha4YeHHue JUIS )KU3HU Ha bubmaorexa LJOK
https://m.edsoo.ru/ff0acOba
3emie
OmnbIT DpcTena. MarHuTHoe nosie
59 DIIEKT Hzecxzcl)ro Toka MarHuTHoe 1moJe bubmorexa LOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[TpuMeHEeHHE IIEKTPOMArHUTOB B
60 TexHuke. JJaboparopHas pabora 05 bubmuoreka [JOK
"W3y4yeHue qeiCTBHISI MArHUTHOTO TIOJIS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEh IIOCTOSTHHOTO TOKA.
61 Hcnonb30BaHMe AIIEKTpOIBUTATENICH B Bu6muoreka [IOK

TEXHUYECKHUX YCTPOUCTBAaX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpynpoBaHue U u3y4eHue paboThl

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

AJIEKTPOABUTATENS "

62

OnbiTel @apazes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIuu. IIpaBumno
Jlenma

63

Onexrporereparop. CriocoObl MOTyYSHUS
JIEKTPUYECKOM SJHEPIUH.
DNEeKTpOCTaHIIMK Ha BO30OHOBIIEMBIX
HCTOYHHUKAX SHCPTHUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
SIBJICHUS "

65

KontponbHas pabora o reme
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

66

PaGota ¢ Tekcramu o teme "Teruiosbie
sBJIeHUs"

bubmnoreka IIOK
https://m.edsoo.ru/ff0acc5e

67

Pabota ¢ Tekcramu no Teme
"TTocTOSIHHBIN 1EKTpUYECKUH TOK"

bubmorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

Pa6ora ¢ Tekctamu o Teme "MarauTHbIe
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

/i Tema ypoka Beero Kourpoabnbie | IIpakTnuyeckue 00pasoBaATENLHEIE
r
padoThI padoThI pecypceel
1 MexaHudeckoe ABIKEHHUE. 1
MarepuanpHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
. bubnuoreka LHOK
3 PaBHOMEpHOE IPSMOJIMHEHHOE JBUYKEHUE 1 ) 1
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPSIMOJIMHEMHOE
4 nekeHue. CpeaHssi © MTHOBEHHAs 1
CKOPOCTb
5 [IpsiMonrHEITHOE paBHOYCKOPEHHOE 1 bu6mmoteka [IOK
JBIKEHUE. Y CKOpeHHE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKEHUs. [ 'paduk 1
CKOpOCTH
Jlaboparopnas pabota "Onpenencaue
bubnmoreka K
7 YCKOpPEHHUS TeJia IPU PaBHOYCKOPEHHOM 1 1 h ttSS' ) /(r)nee dS(])_E)Oru I£0adb18
JIB>KEHUH 10 HAaKJIOHHOM TJIOCKOCTH" B '
8 CBo0Ooauoe nagenne ten. OnbITh 1
T'amnnes
9 PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH. 1

HepI/IO,Z[ H 9aCTOoTa 06pameHI/151.

but6mmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

JIuneitHas u yriioBasi CKOpOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOoCTpEeMUTETLHOE YCKOPEHHE
. bu6nmoreka [IOK
11 IIepBeb1it 3ak0oH HproToHa. BexkTop cuiibl https://m.eds00.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHOzelicTByrOIIAsK cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cyneprnosunus bubmmoreka [IOK
cuIl https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka IIOK
15 Cua ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnast pabota «Ornpezaenenue bubmuoreka [JOK
KECTKOCTU NPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cua Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuma TpeHUS» bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpexnenenue bubmuoreka LJOK
K03 DHUIMEHTA TPEHUS CKOIBbKCHHUS" https://m.edsoo.ru/ff0af8be
| o s oo uons Bumorera 10K
" yrupy ’ https://m.edsoo.ru/ffOafb8e
TPEHUS
22 Cuna TSHDKeCTH M 3aKOH BCEMUPHOTO

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

bu6nuoreka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

MmajeHust

https://m.edsoo.ru/ff0af044

Ypok-koupepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"

24 Pemrenne 3agaud mo treMme "Cuiia TSHKECTH bu6nmoreka [IOK
Y 3aKOH BCEMHPHOT'O TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 [TepBast kocMu4eckasi CKOpOCTb. bubmuorexa [JOK
HeBecomocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUAIBHONW TOYKHU.

2% AoconroTHO TBEPIOE Teilo. PaBHOBecHe bu6nmoreka [IOK
TBEPIOTO Telia ¢ 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs

27 MowmenT cuibl. LenTp TspkecTn

28 Permrenue 3agaud mo reMe "MOMEHT CHIEL. bu6nunoreka [IOK
LlenTp TspKECTH" https://m.edsoo.ru/ff0b02b4

o | o e peore e B LOK

. ,,H ' https://m.edsoo.ru/ff0Ob0408
B3aumopeiictBue Ten
o | Samommn oo res B LOK
© ceroe 1 ,,e © https://m.edsoo.ru/ff0b06ec
BiaunmoeiicTBue Ten

o | s e M . Ja Bumorera 10K
CcOXpare yibea. STIpyroe https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH but6mmoreka [IOK
COXpaHEeHMs uMIynbca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE

JBUKEHUE B IIPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

but6mmoreka [IOK

34 Mexannueckasi paboTa U MOIITHOCTh https://m.eds0o.ru/ff0b0ag4
35 PaboTa cuibl TsKeCTH, CUIIBI YIPYTOCTH bubmmoreka [IOK
U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabora «Ornpeaenenue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MIOBEPXHOCTI
37 CBsi3b DHEPrUH U PAOOTHI.
[ToTenumanpHas SHEPrUs
38 Kunernueckas sneprus. Teopema o bubnmnorexka HOK
KHHETUYCCKOM SHEPTrUr https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnmnoreka HOK
COXPaHEHHSI SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoe NTBMKEHHE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue konedanus. BeiHyX1eHHBIC bubnmnoreka [JOK
koneOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii ¥ py>KUHHBIA
MasiTHUKU
| e G Busorea 101
pHO https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChl Tpy3a»
45 [IpeBparienue sHEPrUU Ipu
MEXaHUYECKUX KOJIeOaHHsIX
46 Jlaboparopnast pabota «Ornpezaenenne

Y4aCTOTHI M IEPHOJIa KOJIeOaHmit

bu6nuoreka [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IMPY>XUHHOI'O MasiTHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlabopartophnast pabota «IIpoBepka
HE3aBUCHMOCTH NIEpro/Ia KojeOaHmit
rpy3a, HOJBEIICHHOTO K HUTH, OT MaCChI
rpy3a»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJIHBL. CBOWCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MONEPEYHbIE BOJIHbI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnnyeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habmogenue
3aBHCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC

53

VYpok-koHpepenius "YIbTpa3zByK U
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexanuueckue KoneGaHus ¥ BOJTHBI"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponsHas padorta no reme "3akoHbl
coxpaHeHus. Mexanndeckue KojieOaHus
Y BOJIHBI"

56

3J'ICKTpOMaFHI/ITHOC TI0JIC.
BHGKTPOMaFHI/ITHBIe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 3J1€eKTPOMAarHUTHBIX BOJH



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koudepennus "llkana
SJICKTPOMArHUTHBIX BOJIH.

bu6nuoreka [IOK

58
HMcnonp30BaHue 3JCKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0b2fe6
JUISL COTOBOM CBA3U"
Vpok-uccnenosanue "M3yueHne cBOMCTB
59 3npeKT OMarII{[HTHHX BOJ'IHy: IIOMOIIIBIO bubmorexa LIOK
p " https://m.edsoo.ru/ffOb2c6¢
MOOUIBHOTO TenedoHa
60 Pemenwnie 3a1a4 Ha Onpe/IeIICHNE YaCTOTHI
Y JUTHHBI AJICKTPOMArHUTHON BOJIHBI
DJIeKTpOMarHuTHas IPUPOIa CBETA.
61 Cko 1(;1():Tb cBeTa BOJ‘III;O]I:BIIGI CBOIICTBa Bubmaorexa LIOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Wctounuku cBeta. [IpsaMmonnHennoe
62 acIpoCTpaHECHUE CBgTa 3aTMeHus Bubmaorexa LIOK
Paciipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0H OTpakE€HHUSI CBETA. 3epKaIa.
63 PemeHHep3aJ1aq Ha II I/IMeHeII)-II/Ie 3aK0OHa bubmorexa LJOK
p https://m.edsoo.ru/ff0b38c4
OTpakCHHUS CBETa
[Ipenomnenue cBera. 3aKoH bubmuoteka [JOK
64 .
MpEeJIOMIIEHUS CBETa https://m.edsoo.ru/ffOb3aea
ITonHoe BHYTpPEHHEE OTPAKEHNE CBETA.
65 HCHOHBSOBZI??/IG nonHorpo BHYTPEHHETO bubmaorexa LJOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaXKeHHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3mayx-crekno’"
67 VYpok-koupepennus "Micnonp3zoBanue

IIOJIHOT'O BHYTPCHHECTO OTPAKCHUA!



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBO/IBI, OITUKOBOJOKOHHAS CBI3h"

68 JIun3el. OnTHyeckas CHiia JIMH3bI BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n3o0paxeHU# B TMH3AX BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "Onpenencaue Bubsorexa LIOK
70 (dhoxycHOTO paccToHus 1 (')'I'ITI/I‘ICCKOI/I https://m.eds00.ru/f0b4206
CHWJIBI COOMPAIOIIEH JINH3BI
71 Ypok-koH(pepenmus "OnTudeckue bubnuorexa [HOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepermus "JlehexTsl 3peHus.
Kaxk coxpanuts 3penue"”
Pasnoxxenue 6emoro ceera B CIEKT.
74 Omngwitel Herotona. Croxxenue BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcOf4c
CHEKTPaNbHBIX I[BETOB. Jlucepcus cBeTa
Jlaboparopnas pabota "OnbITHI 1O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubmuoteka [JOK
BOCITPUSTHIO [[BETA TIPEIMETOB ITPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 cBeTa: AMcIepcus, MHTepdepeHuns u
nudpaxus’”
Omertel Pe3epdopaa u ruranerapHas bubnuotexa [JOK
77
MOJIETb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Monens atoma bopa



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/Ie 1 NOrJIOICHUE CBETA

but6mmoreka [IOK

& atoMoM. KBauThl. JIuHeWYaThie CIIEKTPHI https://m.edsoo.ru/ff0cl144c

80 Ypoxk-nipaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BHIBI bubmorexa LIOK

A A https://m.edso00.ru/ff0c1672

82 Crtpoenune atoMmHoOrO spa. HykiionHas bubmuorexa [JOK
MOJIeINb https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIC IpeBparieHus. M30Tormb bubmorexa LOK

s peBpaill ' https://m.edsoo.ru/ff0clal4

84 Pemenue 3amay o teme: bu6nunoreka [IOK
"PannoakTUBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepron monypacmana

o | Mo T B 10K

i " PHPOJIE, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SnepHble peakiyy. 3aKOHbI COXpaHEHUS bubnmnorexka HOK
3apsI0BOTO U MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

88 DHeprus cBA3U aTOMHBIX siiep. CBs3b bubnmnoreka [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bu6nuoreka [IOK
Wcrounuku saeprun CosHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 JHepreTka. JIeHCTBUS paTuoaKTHBHBIX

W3JIy4€HHUH Ha )KUBBIE OPTaHU3MBI"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "DJIEKTPOMArHUTHOE TOJIE.

bu6nuoreka [IOK

92 DJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUSA"
Konrponsnas pabora o reme

93 "DEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
SIBIICHUSA"

04 | NaGoperopme peorss o kype bumorexa LIOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
BzamMmoneiicTBue Ten

05 | pavacmmmin n wascermerman: sani o bumorexa LIOK
p " " g https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLECCHI

06| pavacmmmin o wascermermane sani o bumorexa LIOK
p " A on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsIx qBUratesiei

S bumiorexa LIOK
p " f,[ https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ a3nekTpoycTaHOBOK

08 | Muoparapme paors no kype bumiorexa LIOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBEIC SIBJICHUS

99 ? (I)CBTFZ.I;/IeIfEe’”f ?\;)6{'];?:(“;522?2;%1&1 bubmorexa LIOK
ere (,f eMe 0 P https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE

100 [ToBTOpenue, 0600meHne. PaboTa ¢ but6mmoreka [IOK
tekctamu 1o Teme "Koaebanus u BOIHBI" https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o6menue. Padorta ¢

but6mmoreka [IOK



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u siiepHas 1
¢duzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME



https://m.edsoo.ru/ff0c3044

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA

®usuka, 7 knacc/ [leppimkun A.B, O61iecTBo ¢ orpaHUueHHOM OTBETCTBEHHOCTHIO ""JIPODA"
®dusuka, 8 knacce/ [epoimkua A.B, OO11ecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO "JIPODA"

®dusuka, 9 knace/ Iepoimkud A.B.,I'yrauk E.M.,O011ecTBo ¢ orpaHu4eHHO# 0TBETCTBEHHOCTHIO "J[[IPODA"

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



