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AHHOTALUA

K padoueii nporpamme y4eOHOro npeamera «@u3znka»

PaGouas nporpamma yueOHoro kypca «Dusmnka» o0s3aTeIbHON MTPEAMETHON
obnactu «dusmuka» pazpadorana B coorBeTcTBUH ¢ myHKTOM 31.1 ®T'OC OO0 un
peanuzyercs 3 roja ¢ 7 no 9 kiaccsl.

Pabouas nporpamma pazpabotaHa yuutesieM GU3UKU B COOTBETCTBUHU C
TIOJIO’KEHUEM O PabodrX MporpamMmax U OIpeaesseT OpraHu3aluio
00pa30BaTEeNbHON NEATEIBHOCTH YIUTEIEM B IIIKOJIE 110 ONPeAeIEHHOMY
y4eOHOMY TIpEIIMETY.

Pabouast mporpamma yuebHoro mpeameta «Pusnkay spisieTcs gactbio OOIT
00O, onpenenstoniei:

- COJIepKaHuE;

- IUTAaHUPYEMbI€ PE3yJIbTaThl (JINUYHOCTHBIC, METANPEIMETHBIE U TIPEIMETHBIC);
- TEMAaTUYECKOE TJIaHUPOBAHKE C YUETOM paboyell MporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcniofib3oBanust OP/LIOP.

Pabouas mporpamma paccMOTpeHa Ha COBEIIAHUU METOINYECKOT0 0ObEeTUHEHMS,
COIJIACOBAHA C 3aMECTUTEIIEM TUPEKTOpa M0 yu4eOHO-BOCIIUTATENIbHON paboTe 1
yTBepxkaeHa nupekropom MbOVY-Apnonckon COLLL.

28.08.2026 .
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AHHOTALIUSA
K pa0doueil nporpamMmme y4eOHoOro npeamera «Pu3uka»

PaGouas nporpamma yueOHOTO Kypca «DPusnkay 00s3aTeIbHON TPeIMETHON
obnactu «Pusuka» pazpadboraHa B cooTBeTcTBUU ¢ MyHKTOM 31.1 ®T'OC OO0 un
peanm3zyercs 3 roja ¢ 7 mo 9 kiaccsl.

Pabouas nporpamma pa3zpaboTtaHa yuutesieMm (GU3UKU B COOTBETCTBUH C
MIOJIO’KEHUEM O PaboUUX MporpamMmax U OIpeaessieT OpraHu3aluio
00pa30BaTeNbHON NEATEIHHOCTH YIUTEIEM B IIIKOJIE 1O ONPeAeIEHHOMY
y4eOHOMY TIpEIMETY.

PaGouast mporpamma yuebHoro npeamera «dusnkay spisietcs gactbio OOIT
000, omnpenensroe:

- COJIEpKaHUE;

- IUNTAaHUPYEMbI€ PE3yJIbTaThl (JINUHOCTHBIC, METANPEIMETHBIE U TIPEIMETHBIC);

- TEMAaTUYECKOE TJIaHUPOBAHKE ¢ YUETOM paboyell MporpaMMbl BOCIIUTAHUS U
BO3MOXKHOCTBIO Hctioiab3oBanus DOP/IOP.

Pabouast mporpamMma paccMOTpeHa Ha COBEIIAHUN METOJIMYECKOTO 00bEeTMHEHNS,
COTJIacOBaHa C 3aMECTUTEJIEM JUPEKTOpa MO y4eOHO-BOCTIUTATEIbHON paboTe u
yTBepxaeHa qupekropom MBOVY-Apnonckoit COLLL.

28.08.2026 .
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IHosicHuTeILHAS 3aNIMCKA y4e0OHOro npeaMeTa, y4e0HOro Kypca

1. Pabouass mporpamMma mo yudeOHOMY NpenMery, ydeOHomy Kypcy «Duszukar»
COCTaBJICHA Ha OCHOBE:

- denepanbHoro 3akoHa Poccutickoit deaeparuu ot 29.12.2012 r. Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny;

- IIpukaza MunucrepctBa npocsenienus Poccuiickoit @enepauuu ot 18.06.2025
Ne 467 «O BHeceHMM W3MEHEHH B HEKOTOpbIE NpHKa3bl MHHHCTEPCTBA
oOpa3zoBanust U Hayku P® m MunucrepcrBa npocseuieHuss P®, kacaromuecs
dbenepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHJAPTOB HAYaJIbHOIO
00111eT0 ¥ OCHOBHOTO 00111eT0 00pa30BaHUS.

- Konnenmuu mnpenogaBanus ¢usuku B Poccuiickoit dexpeparuu (yTBepxkKacHa

pacnopsbkenuem IIpaButensctBa Poccuiickoit  ®@enepamuuor 9 anpensa 2016 r
Ne 637-p);

- [Iporpammer Bociutanust MbBOY-Apnonckas COLI va 2026-2027 yueOHbIi TOT;
- Yue6noro mnana MBOY-Apnonckas COI na 2026-2027 yueOHbIi TOI;

- 'ogoBoro kanengapuoro yueoHoro rpadpuka MBOY-Apnonckas COLI na 2026-
2027

Y4COHBIN TOJ;

- [Tonoxxenus o padoueit nporpamme MBOVY-Apnonckas COILI;

2. O0uiee 4uCIIO YacoOB, PEKOMEHJOBAHHBIX IS M3ydeHUs (pU3MKyd Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenwo), B 9 kimacce — 102 gwaca (3 yaca B HeJHEI0).

3. PaGouas mporpaMmma co3jjaHa Ha OCHOBE y4eOHO-METOIMYECKOT0 KOMILIEKTa
[Tepsimikun A.B. 7 knacc, [lepoiikun A.B. 8 kiacc, Iepoeiikun A.B. 9 kiacc
4. llenp n 3amaun u3ydeHus yueoOHoro npeamera «Dusukar»

e IIPpHOOpETEHHE HHTEpeca M CTPEeMJICHHS OOyYalomMUXCd K HAyYHOMY
U3YUYCHHUIO TPUPOJBI, Pa3BUTHE HMX HMHTEIUICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (HOPMHUPOBAHUE
WCCJIEIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yjibTaTra H3y4YCHUs
OCHOB CTPOCHHS MaTePHH U (PYHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;



e (dopMHpOBAHUE TPEACTABICHUA O PO (DU3UKH IS pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TNPEJICTABIEHWH O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHANIBHON JIEATEIbHOCTH, CBS3aHHOM ¢ (DU3UKOM, MOJrOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUU.

JlocTikeHue 3TUX LieNied mporpamMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

o0riero oopazoBaHus 00ecreYnBacTCs PEIICHUEM CIICIYIOIINX 3a1au:

e nmpuoOpeTeHHe 3HAaHMW O JUCKPETHOM CTPOCHHWU BEIIeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

e TPUOOPETEHHE YMEHUN OMUCHIBATH U OOBACHITH (DU3UUECKUE SIBJICHUS C
UCTIOJb30BAaHUEM TOTYUYCHHBIX 3HAHHUIA,

e OCBOCHHE METOJOB pEHICHWsS TMPOCTEUIIUX pACUYETHBIX 3aJad C
UCTIOJIb30BaHUEM buznyeckux MoJiese, TBOPUYECKUX u
PAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e Ppa3BUTHE YMEHHI HAOMIOAATh MPUPOJHBIC SABJICHUS U BBIMOJIHATDH OIbITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
UCTIOJIb30BaHUEM H3MEPUTEIBHBIX MPUOOPOB;

e OCBOCHHME MPHUEMOB pabOTHI ¢ MHpOpMaIeil (HU3NUECKOrO COAepKaHUs,
BKJIIOYAsi UH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKH, aHATIU3 U
KPUTHUYECKOE OlIEHWBaHNE NH(POPMAITIH;

e 3HAKOMCTBO cO c(epamu npodhecCHOHAIIBHOM AESTEIbHOCTH, CBA3aHHBIMU
C (Qu3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs COCTaBIICHA
Ha OCHOBE IMOJIOXKEHHWH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM
YpPOBHE OCHOBHOW 00pa3oBaTelbHON MporpaMmsbl, mpeacTtaBieHHbx B PI'OC
000, a Takxe c yu€tom (enepanpbHO padbouell TPOrpaMMbl BOCIUTAHUS U
Konnenuuu npenopaBanust yue6Horo npenmera «Ousnkay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (penepanbHO paboueid mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMHY TIpernoiaBaHus yueOHoro npeamera «duzukay.

Copepxxanne mporpamMmbl M0 (U3WKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aIfi0 HM3y4YeHUS
Gu3MKN Ha NEATEIBLHOCTHOM OcHOBe. B mporpamme mo (u3nKe y4UTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpenMera B peanusanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe



MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O O0IIIET0 00pa30BaHMs.

[Iporpamma 1o gusrke ycTaHaBIUBACT paclpeesieHue yueOHOro MaTepuana
no rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJECpPKAHUS U
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00yJarOIINXCs.

[Iporpamma 1o ¢Qusuke paspaboTaHa C IEIbI0 OKa3aHUs METOJIMYECKOMN
MOMOIIM YYUTEIIO B CO3/JaHUM pabodeil mporpaMMsbl 10 y4eOHOMY MIPEAMETY.

®dwusrka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI JieKAaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH | (U3NUECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAy4YHYI KapTHUHYy  MHDa,
npefocTaBisieT Haubojee sCHbIE 00paslbl MPUMEHEHUS HAYYHOTO METojia
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUC
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOTO UCCIICIOBAHMUS;

* UHTEPIPETUPOBATH JAHHBIE M KCIOJIb30BaTh HAyYHBIE J10KA3aTENIbCTBA

JUIS1 TIOJTYYEHHUSI BBIBOJOBY.

[Ipennaraemplii B mporpamMme mo (U3MKe MepeyeHb JTa0opaTOPHBIX pPadoT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JIeJIaeT BHIOOP MPH MPOBEACHUU
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUBHAYaJbHBIX OCOOCHHOCTEH
00yyYaroIMXCcsl, COUCKa AKCHEPUMEHTAJbHBIX 3a/IaHUM, MpeAJiaraéMblX B pamMKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO dK3aMeHa 10 (Pu3uKe.

I[lnanupyemblie pe3yJabTaThl YUeOHOI0 MpeaMera, Kypca y4e0HOro nmpeaMera,
yueOHOro Kypca



N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pesynbpTare uzyueHus Gu3Mku Ha ypOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHMs

y oOyuarorierocs OyayT copMHpPOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

- MPOSIBJIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
(u3HYECKON HayKH;

- LIEGHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITHYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE DCTETUYECKUX KadyeCTB (PU3MYECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

- OCO3HAaHHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOLIECH
KYJbTYPBL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpEca K HCCIEeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl  310POBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0€30macHOro ooOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUil 0O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIOpTE, Ha JI0pOorax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIIHUX yCIIOBUSIX;

- cOopMHUPOBAHHOCTh HaBBIKA pe(dIEKCHU, TPU3HAHME CBOETO TMpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) Tpy10BOrO BOCIMTAHMS:

- aKTUBHOE y4YacTH€ B pEUICHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alld, TOpoja, Kpas) TEXHOJOTUYECKOH U
COLIMATbHON HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIe U (PU3HMUECKHX
3HAHM;

- UHTEpEC K MPaKTUYECKOMY M3YUeHHIO TpodeccHil, CBsI3aHHbBIX ¢ (PU3UKOM;



e 7)3KO0JOrM4e€CKOro BOCIIMTAHUS:

e - OpUCHTAIUS Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUU IS PEIICHHUs 3aaad B
o0JlacTU OKpY’Kalolllel Cpeabl, TUIAHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MO>KHBIX MTOCHEACTBUM JIJIsl OKPYKAIOIIEH CPe/Ibl;

e - OCO3HaHHUE MIOOATBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJeM U MyTed HX
peleHus;

e 8) aganTanuum K M3MEHSIOIIUMCH YCJOBHSM COLMAILHON W NPHPOIHOH
cpeabl:

e - TOTPeOHOCTh BO B3aUMOJECHCTBUM NIPH BBIIOJHEHUH HCCIEIOBAaHUA U
MPOEKTOB (HU3MYECKON HAMPABICHHOCTU, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

* - TOBBILIEHHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NEATENbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUU, B TOM YHCIIE (HOPMYITHPOBATH
UJIeU, NOHSATHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - 0CO3HaHHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - IUTAHUPOBAHHME CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HU3HUECKUX
3HAHMU;

e - CTPEMJICHUE aHAIU3UPOBATh U BBISABIATH B3AUMOCBS3H MPUPOJIbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUMH;

e - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYH Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUN.

MeTtanpeaMeTHbIe pe3yJIbTAThI
B pesynbrare ocBoeHWS NHporpaMMmbl IO (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOy4varorierocs 0yayT chopMHpOBaHb MeTANPeAMeTHbIe
Pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATbHBIC yUCOHBIC CHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAJbHbIC  y4YeOHBbIC  JCWCTBHUS,  PETYJIATHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JTCHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBU:
e BBIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPU3HAKH OOBEKTOB
(s1BNIEHUN);
e YCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJIAacCU(UKAIIUU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
e BBISBISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B paCCMaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;



BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONIH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMOCcOo0 pemieHus ydeOHo (usudeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJjee
MOJIXOJISIIET0 ¢ YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPHCB).

Ba3oBble ucciieqoBare/ibCKHe 1elCTBUA:

WCIIOJIB30BATh BOMIPOCKHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCIICOBaHHE (DU3UUECKOTO
SIBIICHUS,

OIICHMBATh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh BO3MOXXKHOE JalIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAKXKE BBIIBUTATH MPEATOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
bu3ndecKoii 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPEICTABICHMUS;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy mpeAcTaBIeHUS
uH(pOpMalMM W WUIIOCTPUPOBATh pELIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUAMHU.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

B XOJe OOCYXIeHusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMbI U
BBICKAa3bIBATh WJICW, HAIICJICHHbIC HA PEIICHHE 3aJlaud U MOJIepKaHue
Oaro’keaaTeIbHOCTH OOIIEHUS;

COTOCTABIIATh CBOM CYXKJEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
Jyajnora, 0OHapYyKMBaTh Pa3IMUUE U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
myOJIUYHO TPEICTABIATh PE3YAbTAThI BHITIOJTHEHHOTO (PU3NYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOEKTA);



NOHMMaTh ¥ HCHOJNb30BaThb  MPEUMYIIECTBA  KOMAaHIHOM U
MHIMBUAYAIbHOM paboOThl MpH peHIeHUH KOHKPETHOW (u3nueckoi
po0IeMBbI;

NPUHAMATH 1IETTH COBMECTHOW NIEATEIbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeAensiTh poiH, OOCYXIaTh MPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHHMBATh KAau€CTBO CBOErO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENIEHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBUSL.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE e CTBHSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KMU3HEHHBIX M YYEOHBIX CUTyalUaX, TPEeOYIOIIHNX
JUTsl petieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX TMPUHATHUS  pElIeHUHN
(MHAMBUIyaTIbHOE, MPUHATHE PEIICHUS B TPYIIe, NPUHSATHE pEIICHUN
rpynIoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM pelieHus (PU3nuecKko 3a1auu win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh NIpeijiaraeMble BApUAHTHI pELICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTpOJIb, 3MOHl/IOHaJILHI)II7[ HHTEJJICKT.

JaBaTh aJIcKBaTHYIO OLEHKY CUTYAIllMU U NpeAJiarath IiaH €€ N3MEHEHUS;
OOBSACHATh TPUYMUHBI  JOCTIDKEHHS  (HEAOCTHMIKEHHUs) pe3yJIbTaToB
NeSATeIbHOCTH, JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOT0 HWCCICAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJIOBEKa B XOJE CHOopa MM AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;
MPU3HABATHh CBOE MPaBO Ha OMMOKY MPHU perieHuu (PU3NYECKUX 3a/1au Uiu
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IIpeamMeTHBIE pe3y/ibTAThI



K xoniy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (u3MUeckne W XUMHUYECKHE  SIBJICHHS,
HaOMIOIeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHHIBI (PHU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMs BeulecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYOIIAs
cuna, gaedopmanus  (ympyras,  IUlaCTHYECKas),  HEBECOMOCTb,
COOOIIAIONINECS COCYBI;

paznuuath sBiaeHUs (audQy3us, TEMIOBOE IBUKEHHE YacCTHIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBHIO
BpallleHusi, Tepefada JaBiCHUS TBEPABIMU TeIaMH, S>KUIAKOCTIMH U
razamu, arMocepHOe JaBieHHE, IUIABaHHE TeJ, IPEBPALICHUS
MEXaHUYECKON 3HEpPruM) Mo OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaTh TPOSBICHHE MW3YYCHHBIX (PU3UYECKUX SIBICHUNA B
OKpY’XarollleM MHpE, B TOM uHucie (PU3UYECKHE SBICHUS B MPHPOJE:
IPUMEPHI JBWKCHHUS C PA3IUYHBIMH CKOPOCTSIMU B JKHBOW U HEKUBOU
npupoje, ACUCTBUE CHJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpTaHW3M, IUIaBaHHUE PBIO, pblYaru B
TEeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHMUIA;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBICHMS, UCIIOJIb3Ys
dbusnyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPHOro Tena, >KUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOITHOCTh, TUICYO CHIIBI,
MOMEHT CWJIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAaHU3MOB,
KMHETHYECKass U TOTEHIMAIbHASI SHEPTUs), MpPU OMHCAHUM MPABUIBHO
TPaKTOBAaTh  (PU3WYECKUIl  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAYCHUS U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOB3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecUsl pbldyara (6Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4YEeCKOU



SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalUuld NPAaKTUKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEHCTBUS, HWCHOJIB3YSd 3aKOHBI U
dopMyIbl, cBsI3bIBatOIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 33/1a4 3aIIUCBIBATH KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacd€Tbl, HAXOAUTH CIPABOYHBIE
JaHHBbIE, HEOOXOJUMBbIE JJI1 pEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTHUYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUUUHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEISATH IPOBEPSIEMOE
Opeanoyio)keHue  (TUmore3y),  pasnuyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMbITa, JeJIaTh
BBIBO/JIBI 110 €T0 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SBICHUNA WIH
duznyeckux CBOICTB Te: dbopMyupoBaTh IPOBEpsEMBIE
MPEANOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHMS,
3aMMChIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cuiBI M TEMIIEpaTypbl C HUCIOJb30BaHUEM aHAJIOTOBBIX U
U(POBbIX MPUOOPOB, 3aNMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3aJJaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JpPYrol € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO [ABIKYLIErOCs Tejla OT BPEMEHM [BWKCHHUSA TEJA, CHUJIBI
TPEHUS CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBCUMOCTH CHJIBI TPEHUS OT IUIOIIAN CONPUKOCHOBEHUS TEI, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IIaBaHUsl TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHONM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO0, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¥ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMannu (HU3NIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YyEeMbIX BEIWYMH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOAHUK, OT HAaNpsHKEHHsT Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSTHUSI: CUCTEMa OTcué€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJITHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YsS 3HAHHUS O
CcBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



Conepxkanue y4e0HOro mnpeaMera, Kypca y4eOHOro mnpeaMera, y4eOHOro
Kypca (B TOM YHCJIe BHEYPOUYHOM J1eATEJIbHOCTH), Y4€0HOT0 MOYJIA

7 KIIACC
DuU3NKa U €€ PpoJib B NO3HAHUM OKPY/KAKIIEr0 MUpA.

®dusuka — Hayka O npupone. SBieHus npuponsl. OuUznuecKUe SBICHU:
MEXaHUYECKHUE, TEMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. M3Mepenune ¢usnmyeckux BenuduH. Puznyeckue
npubopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi CucTeMa euHUII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHAy4YHBIII METOJl TMO3HAaHWA: HAOJIOJEHUE, IOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOeel

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®uznyeckue MpuOOPHI U MpOLEAypa NPSIMBIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI I€TIEHUS MIKAIbl U3MEPUTEIHLHOTO TpUbdOpa.

2. W3mepenue pacCTOSHUAMN.

3. M3mepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.

4. OmnpeneneHue pa3sMepoB MaJIbIX TEIL.

5. M3mepenune TeMmrieparypbl HpH TOMOIIM >KHAKOCTHOTO TEPMOMETpA H

JNaTYMKa TEMIIEPATYyPBL.

6. lIpoBenenue uccnenoBaHus MO NMPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OoJiblie, 4eM OOJIbIlEe BHICOTA
IIyCKa.

IlepBoHaYaabHBIE CBEACHUS O CTPOCHMH BeleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJBI, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHue dactul BemiectBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPIABIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmonenune OpOyHOBCKOTO JIBHYKEHHS.



2. HaGmonenue nuddysum.
3. HaGmonenue  siBiIeHUN,  OOBSACHSIONIUXCA  MPUTSDKCHUEM  WIH
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOJAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadumii).

2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBukeHMEe U B3anMOeiiCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBHKEHHUM. PacyeT myTu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3auMoAeNCTBHE TENl KAaK IPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
o0beMa BelecTna.
Cwia kak xapakTepucTuka B3aumozehcTBus Teil. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. Chiia TSDKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. Crioxenue
CHWJI, HalpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenune MexaHUYECKOro ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH NMPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHre n3MeHeHus: CKOPOCTHU MPY B3aUMOJICUCTBUU TeJ.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxeHue CuJjl, HalpaBJICHHbBIX IO OJTHOM MPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJbXEHUS OpycKa WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPJIOTO Tea.

4. OnpITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

JdaBjieHue TBEPABIX TeJI, KUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypsl. llepemaua naBneHus
TBEPIABIMU TEJIAMH, KUAKOCTAMU KU raszaMu. 3akoH Ilackansa. IIHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TIyOHMHBL. ['mapocraTmyeckuid
napajokc. Coobuaromuecs cocyibl. ['uapaBnnueckue MEXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHON 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! ns U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBU aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu
T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIICW  CHUJbI, JCWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOUIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpeesieHne €€ rpy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecusi pbiyara. [IlpumeHeHue TmpaBuiia paBHOBECHS phiuara K OJIOKY.
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«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJT) mpocTbix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PAaBHOBECHS phlUara.
3. Wsmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

TemioBble ABJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTrMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TermoBoro pBurarerns.
TeruoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmonenune OpOyHOBCKOTO JIBHYKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTypbl IIPH TIJIaBIECHUH.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITTPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TertonepeaaYr U paboThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPH CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HAarPEThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI MIaBICHUS JbA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEeKTpUUECKUX 3apsioB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aWMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY Y TUSIICKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIM pa3zps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUSI BOJIBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.

W o N oA WD

I e = Y
o U1 A W N R, O



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

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO  HAOMIONECHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. I3yueHue AeCTBUS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTAHOBKH.

21. OnBITBI IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexanuveckue siBJICHHUS.

Mexannueckoe JBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHOMepHOE npsiMONMHENHOE JBH>KEHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosIMHEWHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE SHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKaTOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TeJa OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHYKEHUS.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue padOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.
Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
IonepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOoThl M NEpUOJa KoieOaHW MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHUM NMPY>KMHHOTO MasTHUKA.

3. HccnegoBanue 3aBUCHUMOCTH NEpHOJa KOeOaHUN MOABEIMIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IepUOAa KOJIEOaHU PYKUHHOTO MasTHHKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHO/a KOJIeOAHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.
JJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

oA N



DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.
CBeToBbI€ SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounnkn CBeTA. [IpssmosnHeHoe
pacnpoctpaHeHue cBera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
OTpakeHUEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm sywedt B nuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Mogens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6emoro cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIVIA OTPAKEHHUSI CBETOBOIO Jiyda OT yrja
nazeHusl.

W o N ok e

2. W3yueHne xapakTepuCTHK N300pakeHUS MIPeIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIyda OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue nu3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolien
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OETIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
[[BETOBbIC (DUIIHTPHI.
KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmopaenb atomMHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npespaienus. [lepuoa nmomypacnaga aTOMHBIX sJiep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBUS paguOaKTHUBHBIX HW3JIIyYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4EHUs U MOTJIONICHHS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnexrtp Bopopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Peructpauus u3inydeHHs] TPUPOJIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmroneHue CrUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPIMHM YACTHULIBI [0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMN MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBEHHOHAYYHAas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
SBJICHUS, TPUMEHSs TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIE
KauyeCTBECHHBIE U KCIIEPUMEHTAIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 Cc4y€T TOro, 4YTo OOyYarOIIMeCs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBSICHSITH
bu3rYecKue ABICHUS B OKPYIKAIOIIECH MPUPO/IEC U TOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICOBAHUS (PU3HMUECKUX SIBIICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TOIYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Han0OJIee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMUYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIyJS BKJIIOYAET OKCIEPUMEHTAIBHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.






TemaTnuyeckoe MJIAHNPOBAHME YYeOHOT0 MPeAMeTa, Y4eOHOI0 Kypca

7 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBanme pa3jieioB u dyeKTpoHHbIE (LM pOBbLIE)
Kourpoasbnsbie | IlpakTnyeckue
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
Paznen 1. ®usnka u €€ poJib B NO3HAHUYU OKPYKAKOIEr0 MUpPa
1.1 ®dusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznueckue BeIMINHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
EcrecTBeHHOHAYUYHBIN METOT
1.3 2 1 https://m.edsoo.ru/ZOL7QLIIS
MMO3HAHUS
Hroro no pazaeny 6
Pasnen 2. IlepBoHayaibHbIe CBeAeHHS 0 CTPOCHNH BelleCTBA
2.1 CtpoeHue BelecTna 1 https://m.edsoo.ru/2SJI51M41
BIDKCHHC U B3aNMO/ICHCTBHE
2.2 A s 2 1 https://m.edso0o0.ru/ZXDKQLXCC
YaCTHI] BENIEeCTBA
ArperaTHbIC COCTOSHHUS
2.3 P 2 https://m.eds00.rt/ONOVIXY 1K
BEIIlECTBA
Hroro no pazgeny 5
Paznen 3. /IBuskeHune U B3auMo/IeiicTBHE TeJl
3.1 MexaHuueckoe ABUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
32 Nuepuus, macca, MIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTSP
33 Cuna. Bunsl cun 14 1 2 https://m.eds00.ru/9RNDRUONW
Hroro no pasneny 21



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua
4.1 JIaBJICHUS TBEPABIMU TEIIAMHU, 3 https://m.edsoo.ru/XO0DW367P2
YKUJKOCTSIMU Y Ta3aMu
4.2 JlaBleHHE KUIKOCTH https://m.edso00.ru/2MVXZ0K1 4
43 AtmocdepHoe naBieHHE 6 https://m.edso00.ru/T7134SXNO
4.4 HeHCTBITI'e PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OYSNK
HNorpy’€HHOE B HUX TEJIO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPrust
5.1 Pa6ora u moutHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 IIpocTbie MEXaHU3MBI 5 1 https://m.edsoo0.ru/504NQXKX9
5.3 MexaHnnueckasi SHEprust 4 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12
[10 ITPOIT'PAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoamnuyecTBO 4acoB

Ne HaumeHnoBanue pa3uesion JaekTpoHHbIe (UH(poBbHIE)
Konrpoiasbusie | IIpakTnyeckue
n/m | HTeM NPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pasznen 1. TensioBble siBjieHUst
C o
1.1 TPOCHAC H cBoHCTEA 7 https://m.edsoo0.rt/R8QZNCIPM
BEIIECTBA
1.2 TerutoBble poueccsl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Uroro no pazaeny 28
Pa3nen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsiibl.
2.1 3apsKEHHBIE TENlA U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aWMO/JICHCTBUE
[TocTosiHHBIM
2.2 . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
3JIEKTPUUECKUN TOK
2.3 MarsuTtHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.rt/BULAFRBRA
Dnexrpoma a
2.4 ACKIPOMATHITHAA 4 https://m.edso00.ru/7QODS8EL15
WHTYKIAS
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
1 68 4 14.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoamnuyecTBO 4acoB

Ne HaumeHnoBanue pa3uesion JaekTpoHHbIe (UH(poBbHIE)
Konrpoiasbusie | IIpakTnyeckue
n/m | HTeM NPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pa3pen 1. Mexanunueckue siBJIeHUA
Mexannueckoe gBUKEHHE
1.1 s 10 1 https://m.edsoo.ru/CEOGHRGTL
U CIIOCOOBI €r0 OMMUCAHUS
1.2 B3aumogeiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbBI COXpaHEHUSI 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
2.1 Mexannueckne KojIeOanus 7 3 https://m.edsoo.ru/S5VIGSAI3
Mexanuueckue BOJIHEL
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3ByK https://m.eds00.r/DHIGSA
Wroro no pasneny 15
Pazjnen 3. DiieKTpoMarHuTHOE MoOJie U 3JIEKTPOMATHUTHbIE BOJTHBI
DIIEKTPOMArHUTHOE II0JIE U
3.1 p 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
3aKOHBI pacIpOCTPAHEHUS
4.1 pactpoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
4.2 JIMH3EBI ¥ OIITHYECKHE 6 3 https://m.eds00.ru/20WNYKRX1



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

pUOOPHI

Pasnoxenue Gemoro ceera

4.3 3 2 https://m.edsoo0.ru/2Z5AHODTO
B CIIEKTP
Hroro no pasneny 15
Pa3pnen S. KBanToBbIC SIBJICHUA
Hcnyckanue n
5.1 MOTJIOLIEHHUE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHne aTOMHOTO si1pa 6 1 https://m.edsoo.ru/U3SWX2R6IB
53 S nepHble peakuu 1 https://m.edsoo.r/TMMVY9VSF
Hroro no pazneny 17
Pa3nea 6. IloBTOpuTe1bHO-000011AK0IM I MOYJT
[ToBTOpEeHHE 1 0000IICHUE
6.1 colep)KaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
buzuku 3a 7-9 knacc
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




KanenaapHo- TeMaTu4ecKkoe NVIAHUPOBAHUE Y4e0OHOT0 MPeAMeTa, Y4eOHOr0 Kypca
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KourpoJuabubie
Bcero P
padoThl

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PecypChl

®du3uKka — HayKa O MPUPOJIE.
SIBieHUs IPUPOIBI.
®usnuecKue BIEHUs

https://m.edsoo.ru/35YPBIWSK

MexaHn4uecKne, TEIIOBRIE,
AJICKTPUYCCKHEC, MAaTHUTHBIC,
CBETOBBIC, 3BYKOBBIC SIBIICHUS

https://m.edsoo.ru/I116U531.6H

dusnueckue BEIUYUHEBI U UX
U3MEpeHUe

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBaHue
"N3mepeHue Temieparypbl
IIPU TOMOIIH SKUIKOCTHOTO
TEPMOMETpA U JaT4uKa
TemnepaTrypbl"

https://m.edsoo.ru/VQGCNIIMP

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAaYUYHBIN METOT
no3HanuA. Onucanue
bu3NYECKUX SIBICHUH C
MIOMOIIBIO MOJIeNeH

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccienoBanue
"[IpoBepka runoTessl:

https://m.edsoo0.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JIAIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIE, UeM OOJIBIIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/FSPU40LYR
CTPOECHHE BEIIECTBA

8 JIBMKeHHEe 4acTHIl BEIIeCTBa https://m.edsoo.rt/HQ31SN1F3
VYpoxk-uccnenoanue « ONbIThI

9 10 HaOJFOIEHUIO TETIOBOTO https://m.edsoo.ru/FT87UNTLS
pacuIupeHus Ta3oB»

10 ATPETaTHBIC COCTOSHHA https://m.eds0o0.ru/STRDWACXM
BEIIECTBA
B3aumocBs3p Mex Iy
CBOMCTBAaMH BEIIECTB B
Pa3HbIX arperaTHbIX

11 COCTOSIHUSIX M UX https://m.edsoo.rt/AWM1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJbI
MexaHn4eckoe TBUKEHUE.

12 PaBHOMEpHOE 1 https://m.edsoo.ru/3AW6CCIHBI
HEPaBHOMEPHOE JIBI)KCHHE

13 Cropocts. EAHHLEL https://m.edso0o.ru/29GPTJAKL
CKOpOCTH

14 Pactier myrit i Bpemern https://m.edsoo.ru/PVHMNWAUA
JIBVOKCHUS

15 Nuepuusi. 3akoH UHEPIIUH. https://m.edsoo.ri/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

B3auMopeiicTBue TEN Kak
MPUYHHA U3MEHEHHSI CKOPOCTH
JIIBUKEHUS TeIl

[TnotHOCTH BemiecTBa. Pacuer

16 Macchl ¥ 00beMa Tejia o €ro https://m.eds00.ru/0S71X3DPS
IUIOTHOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenre MIOTHOCTH https://m.edsoo.ru/OH22PX7CX
TBEPJIOTO TETA»
Pemenue 3agad mo reme

18 " 8 " https://m.eds00.ru/SODYVYG49

IIimoTHOCTE BemiecTBa

Cula KaK XapakTepuCTUKa

19 B3auMoaencTeus tei1. Cuia https://m.edsoo0.ru/NV56FY 1G2
ynpyrocti. 3akoH ['yka
JlaGopatopHas paboTa
«3y4yeHue 3aBUCUMOCTH

20 pacTspkeHus (aedopmarium) https://m.edsoo.ru/PXXW6DHXE
MPY>KUHBI OT MIPUIIOKEHHOMN
CUJIBI»
SIBnenue tarorenns. Cuia

21 https://m.edsoo0.ru/OCWIXFNQE
TSKECTH
CBsi3b M@Ky CUIION TSKECTH
U Maccoil Tena. Bec Tena.

22 https://m.edsoo.ru/8PZHPV1YJ
Pemrenue 3agad mo reme
"Cumna Tsoxectu"”
Cuna TsDKeCTH Ha IPYyTHX

23 miaderax. Puzndeckue https://m.edsoo.ru/IM2DOKYLI

XAPaAKTCPUCTHUKU IIIAHECT



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenune cuin. Junamometp

https://m.edsoo.1u/IT1ZGKCKH

25 Bec tena. HeBecomocth https://m.edsoo.ru/UAOISQ8RE
CrnoxeHue 1ByX cHull,
HaIlpaBJICHHBIX IO OJHOM
26 P . . A https://m.edsoo.ru/L6SNUZVZ8
npsiMoil. PaBHozecTBYIOIas
cui
Pemenne 3amad o Teme
27 " . A " https://m.edsoo.rt/MKPXDZNX5
PaBHOzelicTBYIOIIAS CHIT
TpeHue ckoNbXEHU U TPEHHUE
28 nokosi. Tpenue B mpupojie u https://m.edsoo.ru/TA1IEOSMMH
TEXHHKE
JlaGopaTtopHnasi pabota
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOIBXKEHUS OT
29 p https://m.edsoo.rt/TAQP4B30A
CUJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)
Pemenue 3amau Ha
30 OIpeleIcHue https://m.eds00.ru/5YY23XXSD
PAaBHOJICUCTBYIOIIEH CUIIBI
Pemenue 3amay mo temam:
«Bec Tenan, «I' pabudeckoe
31 > «I'pad https://m.eds00.ru/T9V639RZFE
u3zoopaxenue cuim», «CHUIIbD,
«PaBHOAEHCTBYIOIIAST CHIDY
JlnarHocTu4veckas
KOHTpPOJILHAas padoTa 3a
32 P P https://m.edsoo.ru/PAROSWE4D

nepBoe moayroauve mo
TEMaM:



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«MexaHHYeCcKoe ABKCHHCY,
«Macca, mIoTHocThY», «Bec
tenay, «I'paduueckoe
u3zo0paxenue cuimy, «CHUIIbD

HaBnerune. CiocoOb1

33 YMEHBIICHUS U YBEITUYCHUS https://m.edsoo.ru/25TVMI1FDL
aBIIEHUS
JlaBiienue ra3za. 3aBUCUMOCTD

34 JIaBJICHMS Ta3a OT 00bEMA, https:/m.eds00.1u/544YMX9WR
TeMITepaTypbl
Ilepenaya naBnenus
TBEPJBIMH TEJIAMH,

35 https://m.eds00.ru/CG5POSNWO
SKHIKOCTSIMH U ra3aMu. 3aKoH
ITackans
JlaBiieHME B )KHUJIKOCTH U Ta3e,

36 BEI3BAHHOE JEUCTBUEM CUJIBI https://m.edsoo.ru/K7T1219UC
TSKECTH
Pemenne 3amau no reme

37 «JlaBneHue B )KUIAKOCTH U https://m.edsoo.ru/UHHC5RB6W
rase. 3akoH Ilackamnsy»

38 CooOmraromuecst COCy/IbI https://m.edsoo.ru/7HDBMDHR2

39 I'unpaBinuyeckuii mpecc https://m.edsoo.ru/67X21 F396
Manowmetpsl. [TopmHeBoi

40 . https://m.eds00.ru/5G846G718
SKHIKOCTHBIA HACOC
Atmocdepa 3emin. [puanaer
CYIIIECTBOBAHUS BO3IYIITHOM

41 ym Y https://m.edsoo.ru/DRQ6ZPWIM

000JI0YKY 3eMIIH.
3aBHCHMOCTBH aTMOC(HEPHOTO



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

JABJICHUSI OT BBICOTHI HaJl
YpOBHEM MOpSs

Bec Bo3nyxa. ATmMochepHoe

42 https://m.edsoo.rt/PYRNEDISY
JaBJICHUE

43 Msmeperme atmoceproro https://m.edso0o.ru/2183TIPD4
nasnenus. OneiT Toppuuernu
3aBUCHUMOCTB aTMOC(HEPHOTO

44 JIaBJIEHUS OT BBICOTHI HAJI https://m.edsoo.rw/YWIJFWMZIJ
YPOBHEM MOps
Bapomerp-anepou.

45 ATMmocdepHoe TaBiieHre Ha https://m.edsoo.ru/WBNXTP7GR
pa3IUYHBIX BBICOTAX
Pemenue 3amay no teme

46 https://m.edsoo.ru/YWVWLSTAI
"AtMmochepHoe naBieHHE"
JlelicTBrE )KUJIKOCTHU U Ta3a HA

47 MOTPYKEHHOE B HUX TEJO. https://m.edsoo0.ru/SMGIFR466
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«Onpenenenue

48 BBITAJIKUBAIOIICH CHUJIBI, https://m.edsoo.ru/7U40IDLK?2
JIEUCTBYIOIIEH HA TEJO,
MOTPYKEHHOE B JKHUJIKOCTh
JlaGopaTtopHnas paboTa 1mo
TeMme «Hccnenosanue

49 3aBHCHMOCTH Beca TeJia B BOJE https://m.edsoo.ru/OUOBGKKSW
0T 00bEMa NOTrpy>KEHHOH B
KUJKOCTb YacTH TeJla»

50 [InaBanue Ten https://m.edsoo.rt/UMAE9Q10Y



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y

JlaGopaTopHnasi pabota
"KonctpyupoBanue
apeoMeTpa WiH

51 https://m.edsoo.ru/BGOVBS63P
KOHCTPYMPOBAHUE JIOJIKU U
onpeaeneHue eé
rpy30001bEMHOCTH"
Pewenue 3agau no remam:
«I1naBanue cynos.

52 BosgyxomnaBanuey, https://m.edsoo.ru/R7VHLA60Q
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B»

53 Mexanunueckasi paboTa https://m.edsoo.ru/1YIR6J7LS
MourHocTs. Equnuiist

54 B S https://m.edsoo.ru/4UUXIHR1X
MOIIIHOCTHU
VYpok-uccnenosanue "Pacuér

55 MOIIHOCTH, Pa3BUBAEMOU MIPU https://m.edsoo0.ru/GDB065558
HoabEME 10 JiecTHHIE"
IIpocteie Mexanu3mbl. Poiyar.

56 P https://m.eds00.ru/8YRUOUGS?2
PaBHOBeCue cuit Ha peryare
KontponsHast pabora o Teme
«/laBneHue TBEpABIX TEI,

57 KUJIKOCTEH U Ta30B» / https://m.edsoo.ru/DWLOWQXQZ
Bcepoccniickas npoBepoyHas
paborta
PesepHblit ypok. Pabora c
TEeKCTaMu 1o TeMe «JlaBieHue

58 A https://m.edsoo.ru/RFCSYB9F8

TBEPABIX TEN, )KUIAKOCTEN U
razoBy» / Bcepoccuiickast



https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8

nmpoBepoyHas paboTa

Pbruaru B TexHuKe, OBITY U
npupoe. JlaboparopHas

59 0.5 https://m.edsoo.ru/KR7VOIXUT
pabora «MccnenoBanue
YCIIOBUI paBHOBECHUS pblyara
Pemenue 3agau no reme

60 «YClI0BUSI paBHOBECHSI https://m.edsoo.ru/6AXDHFS8N
peraara»
Koaddunment nosneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5 https://m.edsoo.ru/4AYEYZDMW
«3mepenne KIIJI HaknoHHON
IUIOCKOCTI
Pemenue 3agau no reme

62 " 8 " https://m.edsoo.ru/VESXBQLVS

Pa6ora, momuocTs, KIT/]

Mexanuyeckas SHEpPIUsl.

63 Kunernueckas u https://m.edsoo.ru/3HQE7HOYK
MOTCHIMATbHASI SHEPTUS
3aKOH COXpaHEHHUS

64 . https://m.eds00.ru/46Y227ZPME
MEXaHUYECKOH HEepPTUn
YPOK-3KCIIEpUMEHT IO TeMe
"DKCIEpUMEHTAILHOE
ornpezeNeHue N3MEHEHUS

65 KMHETHYECKOU U 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHIIUATHHON YHEPTHH MTPU
CKaThIBAaHHUH TEJIA 110
HaKJIOHHOW MIOCKOCTH"

66 HTorosasi KOHTpOJIbHAS https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

padora

PesepHsiit ypok. Pabora ¢

67 TEKCTAMU I10 TEME 1 https://m.edsoo.u/MIJPGGSA3
"Mexa"Hndeckoe IBImKeHne"
PesepBHblit ypok. Pabora c
68 TexcTamu 1o teme "Pabora. 1 https://m.edsoo.sw/XT2SMNZYM
MormtHocTh. DHeprus"
OBIIEE KOJIMYECTBO HACOB 68 12

[10 ITIPOTPAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

Koan4gecTBO 4acoB

KourpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

OCHOBHBIE TTOT0KEHHUSI
MOJIEKYJIIPHO-KHHETUYECKON
TEOPHH M UX OTIBITHBIE
MOJITBEPOKICHUS

https://m.edso0.ru/10BIEJ8GQ

Macca u pazmep aTOMOB H
MOJIEKYJI

Mogenu TBEpIOT0, KUIKOTO U
ra3o000pa3HOro COCTOSHUI
BELIECTBA

https://m.edsoo.ru/OMIN4E3EH

BxoaHasi KOHTPOJILHAS
pabora

https://m.edsoo.ru/HVW3WMRAS

OO0BsACHEHNE CBOHCTB
TBEPJIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUN
BEIleCTBa HA OCHOBE
MIOJIOKEHU N MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

https://m.edsoo.ru/DJYTZQHS83

Kpucrammmdeckue u
aMmopdHbIC TeIa

https://m.eds00.1u/8G73PVM40

CMmaunBaHue u
KaIAUIIPHOCTb.
[ToBepXHOCTHOE HATSIKCHHUE

https://m.edsoo0.1u/7XZHOXTSK



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK

TemnmoBoe pacupeHue u

7 https://m.edsoo.ru/I3N3OKS8L
c)KaTtue
Temnepatypa. CBsi3b

8 TEMIIEPATYPHI CO CKOPOCTHIO https://m.edsoo.ru/SXSV6F15B
TEIJI0BOr0 ABM)KCHHS YaCTHI]
BnyTtpeHnHss sHeprus.

9 Croco0bI U3MEHEHHUS https://m.edsoo.ru/BBVCIIMH6
BHYTPEHHEHN SHEPTrUn

10 Buns! Tenonepenaun https://m.edsoo.ru/WF4J3070P
Ypok-koH(hepeHus
"IIpakTnueckoe
HCIIOJIb30BaHUE TEIUIOBBIX

11 . https://m.edsoo.ru/UU910QFZW
CBOICTB BEIIECTB U
MaTepHUasoB B IEJISIX
sHeprocOepexeHus"
KonnyecTBO TEILIOTHI.

12 https://m.eds00.1ru/88291DDIZ
VY nenpHas TENI0EMKOCTh
YpaBHEHUE TEMIOBOTO

13 bananca. TemiooOMeH u https://m.edsoo.ru/P52QUVQIJE
TEIJIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBanue ABICHUSA

14 TEII000MeHa Npu https://m.edsoo.ru/FR2ZN6NSGV
CMEIINBAHUU XOJIOHON U
ropsiuei BojbI"
Pacuer xoanuecTBa TEIUIOTHI,

15 HEOOXOUMOTrO IS https://m.edsoo.ru/JSMRA1APW

HarpeBaHud TCJia U



https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

BBIJCIIAIEMOI'O UM IIPU
OXJIaXXKACHHUH

JlaGopaTtopHnast pabota

16 "Onpenenenne yaeabHOU https://m.edsoo.ru/401T1ZJAH
TEIJIOEMKOCTH BenrecTna"
DHeprus TOILINBa. Y IenbHas

17 p a https://m.eds00.1ru/683AIXYWS8
TEIJIOTa CTOPAHMS
[LinaBnenue u oTBEpACBaHUE

18 KPUCTAJUIMYECKUX TEIl. https://m.edsoo.ru/JHESA1PJF
VY enpHaAs TEIUIOTA TIJIaBIICHHUS
JlaGoparopHas paboTa

19 "OnpeneneHue yaeabHON https://m.edsoo.r/LCQXVHGHD
TEIUIOTHI IIJIaBJIeHud JIbaa"
[TapooOpa3zoBanue u

20 https://m.eds00.ru/CQG4DQKML
KoHAeHcanus. Mcnapenue
Kunenune. Y nennHas teniora
napooOpa3oBaHus U

21 KOHIEHCAIINU. 3aBUCUMOCTD https://m.edsoo.ru/Y7HDIM2GZ
TEMIEPATypPbl KUTICHUS OT
aTMOC(EpHOTO AaBICHUS
BnaxxnocTs Bo3myXa.
JlaboparopHas paboTa

22 "Onpenenenue https://m.edsoo.ru/7KP37W0J1
OTHOCHUTEIBHON BIAXHOCTU
BO3IyXa"
Pemenne 3amau Ha

23 ONpeJIeTICHUE BIAXHOCTH https://m.edsoo.ru/N4XJEXGAL

BO3/yXa



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL

[TpuHLMIIBI paOOTHI TEIIOBBIX
nsurateneil. [TapoBas

24 https://m.edsoo.ru/6BKWSWYG6
TypOuHa. /[Burareins
BHYTPEHHETO CrOpaHus
KIIJI TenoBoro aBurares.

25 TennoBeie ABUraTeIN U https://m.edsoo.ru/UJA3DRDOH
3alUTa OKPYIKAIOIIeH CpeIbl
3aKOH COXpaHEHUs U

26 [IPEBPALLCHNS YJHEPTUU B https://m.edsoo.ru/BIKX6RPQ9
TEIJIOBBIX MPoIIeccax
IToaroroBka K KOHTPOJIBHOM
pabote o Teme "TermnoBsie

27 sBlIeHUs. I3MeHeHue https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHHUI
BelecTna"
JAunarnocruuyeckast

28 KOHTpPOJIbHasA padoTa 3a https://m.edsoo0.ru/0X03133KU
nepBoe NoJayroaue
OnexTpu3anugd Tel. J[Ba pona

29 pHsatt /lBa pon https://m.edso0o.ru/9E85KDQMD
AIEKTPUUECKUX 3aPsI0B
VYpok-uccienopanue
"DneKTpu3anus Tea

30 p . H https://m.edsoo.r/JALQFK67]
WHIYKUWEH U IpU
CONPUKOCHOBEHUU"
B3anmoneiicTBre 3apsyKeHHBIX

31 https://m.edsoo.ru/LIJICQZZS9
ten. 3akoH Kynona
DIIEKTPUYECKOE TOJIE.

32 https://m.edso0.ru/N79C7ZGZ1J

HanpsbkeHHoCTh



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

ANEKTPUYECKOTO TOJISL.
[TpuHLMI CynepHO3UIIH
ANEKTPUUYECKUX MOJIEeH

Hocurenu snmektpuyeckux

33 3apsiioB. DJIEMEHTapPHBIN https://m.edsoo.ru/AFOIKADMV
3apsia. CTpoeHue aToMa
[TpoBOAHUKY W AMDIIEKTPUKH.

34 3aK0oH COXpaHEHUs https://m.edsoo.ru/U8JR991PB
3JIEKTPUYECKOTO 3apsiia
Pemrenue 3agad Ha

35 MIPUMEHEHUE CBOMCTB https://m.edsoo.ru/SXWWOSWIJS
AJIEKTPUICCKUX 3aPSI0B
DNEKTPUUECKUN TOK, YCIOBUS
€ro CYILECTBOBAHMUS.

36 yit https://m.edsoo.ru/ISIMP3J3M
W cTOYHUKY 3IEKTPUYECKOTO
TOKa

elICTBHA DIIEKTPUIECKOI'O

37 A P https://m.eds00.ri/Q8WUTCKVT
TOKa
Ypok-uccnenoBanue
" JlelicTBHE DIEKTPUUECKOTO

38 A p 1 https://m.edsoo.ri/ZHMKZM4JU
MOJISI HAa MPOBOIHUKHU U
JTUBJIEKTpUKN"
DIIEKTPUUECKUN TOK B

39 p https://m.edsoo.ru/E4COOOYPF
MeTaJulaX, JKHAKOCTIX U ra3ax
DJIeKTpuYecKas 1emnb U e&

40 https://m.edsoo0.rt/RYW7KUDDO
COCTaBHBIE YaCTH
Cuita Toka. JIaboparopHas

41 patop 0.5 https://m.edsoo.ru/9LHH7UNIJI

pabora "M3mepenue u



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

peryJIMpoBaHUEe CHIIbI TOKA"

42

DNEeKTpUUECKOe HAMpSKEHHE.
Boastmerp. JIabopatopHast
pabora "H3mepenune u
peryiupoBaHue HanpsHKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne MPOBOAHUKA.
VY nenpHO€E CONPOTHUBIICHHE
BEIIECTBA

https://m.edsoo.ruw/E8UO5SPC4G

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
INEKTPHUUECKOTO
COIIPOTHBIICHUS TIPOBOHUKA
OT €ro JJIMHBI, TUIOIa I
MOTIEPEYHOT0 CEUCHUS U
Marepuana"

https://m.edsoo0.ru/4JDASGZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Jist
yJacTKa Ienu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"HccnenqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYLIETO uepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3uCTOpa M HaIPsDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

HOCJ'IGI[OB&TGJ'IBHOC n
napayujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

https://m.edsoo0.ru/HJ99Q3493

48

JlaGopaTtopHnast pabota

https://m.edso0o.ru/VQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

"[IpoBepka mpaBuiia
CJIOKEHHMSI HANIPSHKEHUN TTpU
MoCIeI0BaTeIbHOM
COEIMHEHUH JIBYX
pe3uctopoB”

JlaGopaTopHnas pabota
"[IpoBepka npaBuiia AJis CUIIbI

49 https://m.edsoo.ru/DPAXGEPZJ
TOKa [PU NapajljieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemenue 3amay Ha
npuMeHeHue 3akoHa Oma s

50 p a https://m.edsoo.ru/19ZEFKZ74
Pa3IMYHOrO COEAUHEHUS
MPOBOJIHUKOB
Pabora u MoIHOCTE

51 INEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/40 AIXYN3H
[xoyns-Jlenna
JlaGopaTtopHnast pabota
"Onpenenenne padOTHI U

52 et p https://m.edsoo.ru/VR92VIIHA
MOIIIHOCTH AJIEKTPUUECKOTO
ToKa"
DIIEKTPUUYECKHE [IETTH U
[IOTPEOUTEIH BIIEKTPUIECKOMN

53 p p https://m.edsoo.ru/1L.3KZ2XI.M
sHepruu B ObiTy. KopoTkoe
3aMBIKAHHE
[TocTossHHBIE MArHUTHL, UX

54 . ’ https://m.edsoo.ru/KL1ZHIKQF
B3aUMOJICUCTBUE
Ypok-uccienoBaHue

55 P a https://m.edsoo.ru/IGL7RJQOR

"U3yuenue nonen



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

MOCTOSIHHBIX MarHuToB"

56

MaruutHoe nosie. MarautHoe
1oJIe 3eMJIN U €T0 3HA4YEHUE
JUTSL JKA3HU Ha 3emie

https://m.edsoo.ru/R3XXJCRVK

57

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpruuecKkue 3apsabl.
3apsoKeHHBIE Tena U UX
B3aUMOJICUCTBUSL.
[ToCcTOAHHBIN JIEKTPUUECKUI

n

TOK

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
3apspKeHHBIE Tea U UX
B3aUMO/JICHCTBUSI.
IToCTOSIHHBIN IIEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabota

https://m.eds00.1u/ZISSW4Z7TW

59

PezepBHblit ypok. Pabota ¢
TEKCTaMU T10 TEME
"TIoCTOSHHBIN NEKTPUIECKUI
Tok" / Becepoccwmiickas
poBepoyHas paborta

https://m.edsoo.rt/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
10JI€ DJIEKTPUUECKOI0 TOKa
MarauTHoe 1oJe KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumenenue

0.5

https://m.edsoo.rt/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

3JICKTPOMArHUTOB B TEXHHUKE.
JlaGopaTtopHnas pabota
"N3yueHue nencTBus
MAarHMTHOTO II0JIS Ha
MPOBOJIHUK C TOKOM"

62

DNEeKTPOBUTATEH
MOCTOSTHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOIBUTATE/ICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
u3y4eHue padoThl
JJeKTpoABUraTes"

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

63

OnbiThl Papanes. 3akoH
3JIEKTPOMATrHUTHOMN
uHaykuuu. [pasuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CriocoObl
HOJYYCHHUS DIIEKTPUICCKON
SHEPrUuu. DIEKTPOCTAHIIUU HA
BO306HOBJ’I§I€MLIX HUCTOYHHKAX
SHEPrUn

https://m.edsoo.rw/LM1C70D7A

65

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DnexTpuueckue u
MarHHUTHBIE SIBICHUA"

https://m.edsoo.ru/GFS9PNCEB

66

HTorosas KOHTPOJIbLHAA
padora

https://m.edso0.rut/APBXXTADS



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS

PesepHbrii ypok. Pabora ¢

67 TeKcTaMu 110 TeMe "TermioBrie 1 https://m.eds00.ru/4B8GKYQ1X
sBjeHus"
PesepsHslit ypok. Pabora ¢
68 TEKCTaMH II0 TEME 1 https://m.edsoo.ru/ISHXT L TXX
"MarguTtHble aBiaeHusd"
OBUIIEE KOJIMYECTBO HACOB
1 68 14.5

[10 ITPOI'PAMME



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoanuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoasnsie | IlpakTnyeckue
n/n Bcero U3ydeHHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Mexannueckoe IBHKEHUE.

1 1 https://m.edsoo.ru/UP3188VCD
MarepuaiibHasi TOYKa
Cucrema orcuera.

2 OTHOCHTEIIBHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JBMKEHUS
PaBHOMEpHOE IIPAMOJIMHEWHOE
nBmxenue. HepaBHomepHoe

3 MPSIMOJIMHEMTHOE JIBUKEHHE. 1 https://m.edsoo.ru/E65RWOZKO0
CpenHsisi ¥ MTHOBEHHas
CKOPOCTh
BxonHast KOHTpPOJIbHASA

4 a p 1 https://m.edsoo.ru/LL0O43PYTGB
pabora
[IpssMonuHenHOe

5 PaBHOYCKOPEHHOE ABUKEHHUE. 1 https://m.edsoo.ru/SKUYWCHBO0
VYckopenue
CkopocTh IPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux crkopoctu
JlaGoparopHas paboTa
"Onpenenenue yCKOpeHus Teia

7 IIPU PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS8

JOBUXXCHHUU 110 HaKHOHHOfI
mIockocTu"



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB0OOHOE ITaJIEHUE TE.

8 https://m.edsoo.ru/NMQA4GGEQ
Omertel ["anunes
PaBHOMEpHOE ABMXKEHUE TTIO
o octu. Ilepno acTora

9 Kpy RHOCTH pI:I LI HACTOT https://m.edsoo.ru/PVRBIDTTH
obparenus. JIuneitnas u
yIJIOBasi CKOPOCTH

EHTPOCTPE eJIbHOE

10 Henrpoctpemurens https://m.eds00.ru/OSLFGWFEZY
YCKOpEHHUE
ITepssiit 3ax0H HproToHA.

11 https://m.edsoo.ru/TADTURL3K
Bekrtop cuibl
B % H .

12 TopoHt %aKOH protona https://m.edsoo0.ru/5SA28NGVEV
PaBHoxelicTByIOIIAs cuiia
T I H .

13 PETIH 3aKOH HBIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3uuus cui
Pemenne 3amay Ha CHEHME

14 HICHH® 3a7a7 Ha npuMencii https://m.edsoo.ru/GEM2S4HK9
3akoHOB HrroTOHA

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHLICHHE 38/t To TeMe « A https://m.edsoo.ru/HML1AMNI12
YIOPYTOCTH
JlaGopaTopHnas pabota

17 «OnpeneneHue XeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenne 3amag mo teme «Cuna

19 HHICHHE 34787 1O TeM i https://m.edsoo.ru/PJIDH2DCI9T
TPEHUS»
JIab o

20 abopatopHas pabota https://m.edsoo0.ru/C56RD8K X8

"Onpeneneane kodpduimeHTa



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

TPEHHUSI CKOJIbKEHUS"

21

Pemrenue 3agad mo reme
"3axonsl Herorona. Cuia
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUSI.
Yckopenue cBOOOTHOTO
TaJICHHUS

https://m.edsoo0.ru/MEETXGF6Q

23

Ypoxk-konpepenuus "JIBmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
nenTpa (ConHevHas cuctema).
["amakTukn"

https://m.edsoo.ru/BL.GGQ9259

24

Pemenne 3agau o reme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/VO2GVEYAT

25

[lepBas kocMHuUecKast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/S63XRGOED

26

PaBHOBecue MaTrepuanibHON
TOYKU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
Tela ¢ 3aKPeIUIEHHOM 0ChIO
BpallleHuss. MOMEHT CHUJIBI.
Lentp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTtepuaIbHON
TOUYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpailleHusi. MOMEHT CHJIBI.

https://m.edsoo.rt/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

LlenTp TsKECTH

Pemenue 3agay mo reme

28 "MowmenT cuibl. LleHTp https://m.eds00.ru/0QJSN205C
TsoKECTH"
IToaroroBka Kk KOHTPOJIBHOMI

a0oTe 1o TeMe "MexaHndeckoe

29 p . https://m.eds00.ru/8D7SUVXS5J
nBIKeHue. Bzaumoneincraue
Ter"
KontponsHast pabora o teme

30 "MexaHn4ecKoe IBIKEHUE. https://m.edsoo.ru/JIBOUJ2YG
Bsaumonetictsue Ten"
Nmnynec Tena. UMyasc CUibL.
3aKoH COXpaHEHUI UMITYJILCA.

31 p Y https://m.edsoo.ru/7PISBWQD2
VYipyroe u Heynpyroe
B3aNMOJICHCTBHE
Pemenue 3amau nmo treme "3akoH

32 A " https://m.edsoo.ru/LQO6EH8F9
COXpaHEHHUS UMITYJIbCa
Ypok-koHbepeHIus

33 "PeakTHBHOE IBMIKCHUE B https://m.edsoo.ru/3UH32H4RL
IPUPOJIE U TEXHUKE"
Mexaaunueckas padbora u

34 p https://m.edsoo.rt/FCOHVOYXP
MOILHOCTb
PaboTa cHIIBI TSKECTH, CUIIBI

35 https://m.edsoo.ru/Y4H20MDHI
YIOPYTOCTH U CUJTBI TPEHUS
JlaGopaTtopHnast pabota
«Ompenenenne padOTHI CHIIBI

36 pedl p https://m.edsoo.ru/609HFE1P8

TPEHHUsI P PABHOMEPHOM
JBUKEHHUH TeJa 10



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

TOPU30HTAJILHOM MTOBEPXHOCTH

CBs13b 9HEPTHH U paOOTHI.

37 https://m.edsoo.ru/ZIFB7LSEF
[ToreHunanpHas s3HEpIrUst
Kunernueckas sueprusi.

38 Teopema 0 KUHETHUECKOU https://m.edsoo.rt/ WKXTL 7INXVR
SHEPTUU
3aKOH COXpaHEHUsl SHEPTUH B

39 P P https://m.edsoo.ru/FMM2S69EB
MEXaHUKe
JlaGopaTopHnas pabota

40 «/3yueHnne 3aKkoHa COXpaHEHUS https://m.edsoo.ru/0TVKEKIXB
SHEPTU»
KonebaTenbHoe ABHKEHUE U €TO

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKU
3aTyxaroiiye KojaeoaHusl.

42 BrinyxaeHHbIe KOIEOaHUSI. https://m.edsoo.ruw/I3ZKD2M12
Pe3onanc
MaremaTtudeckui u

43 o https://m.edsoo.ru/O71PZDM11
MPY>KUHHBINA MasTHUKH
Ypok-uccnenoBaHue
«3aBUCUMOCTH MIEpUOJIA

44 N prox https://m.edsoo.ru/BACA6R4KS
KOJIeOaHUI OT KECTKOCTH
MPY>KUHBI M MacChl TPy3a»
[IpeBpauienue sHepruu npu

45 peBpa P P https://m.edsoo.rt/RPN7BU655
MEXaHUYECKUX KOJIeOaHMsIX
JlaboparopHas paboTa
«OmnpeneneHre 4aCTOThl U

46 peA https://m.edsoo.rw/FVIY2NUGC

nepuoJia KojaeOaHuit
NPY>KUHHOTO MasiTHUKa



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

JlaGopaTopHnasi pabota
«IIpoBepka HE3aBUCUMOCTH

47 nepuoja kojaebanuit rpysa, https://m.edsoo0.rt/6YGEHW8DT
MO/IBEIIEHHOTO K HUTH, OT
MaccChl Ipy3a»
Jluarnocruuyeckas

48 KOHTPOJIbHasi padoTa 3a https://m.edsoo.ru/QHBQ3USXV
nepBoe MoJayroaue
MexaHu4ecKkre BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH.
[IpoionbHBIE U TONIEPEYHBIE

49 BOJIHBI. Y pOK-KOH(epeHIus https://m.edsoo.ru/6PNOHXSJA
"MexaHU4eCKHe BOJHBI B
TBEpAOM Teine. CelicMuueckue
BOJIHBI"

50 3ByK. Pacnipoctpaneiie u https://m.edsoo.ru/NTZLRXDBS
OTpa’KE€HUE 3BYKa
VYpok-uccnenoBanue

51 "HaOnronenne 3aBUCUMOCTH https://m.eds0o0.ru/SRPRGGZV8
BBICOTHI 3ByKa OT YacCTOThI"
['poMKOCTB 3ByKa U BbICOTA

52 . https:/m.edsoo.ru/AOY3HSN3G
TOHA. AKYCTUYECKUI PE30HAHC
VYpok-koHpepeHus

53 "VapTpa3Byk 1 HHPpPa3BYK B https://m.edsoo.ru/AU3Z0S07U
MPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOMN

54 pabore 1o Teme "3aKOHbI https://m.edsoo.ru/7YAJAVSTM

coxpaHeHusa. MexaHuyeckue



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

KoJIeOaHus v BOJIHBI"

KonrtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.

55 https://m.edsoo.ru/ZVD77Z44VH
Mexannueckue KoJIe0aHusa u
BOJIHEI"
DIIEKTPOMArHUTHOE IIOJIE.

56 p https://m.edsoo.w/KAKC7HSCG
DNIEeKTPOMArHUTHBIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-koupepennus "[kama
3JIEKTPOMArHUTHBIX BOJIH.

58 HWcnonp3oBanue https://m.edsoo.ru/7E1J2VY03
AJIEKTPOMATHUTHBIX BOJH JJIs
COTOBOH cBsA3H"
Ypok-uccnenosanue "Mzyuenue
CBOMCTB 3JIEKTPOMArHUTHBIX

59 p https://m.edsoo.ru/SHN7BSEB4
BOJIH C IIOMOIIEI0 MOOMIIBHOT'O
tenedona"
Pewienue 3aau Ha onpeneneHue

60 YaCTOTEL U JJINHBI https://m.edso0.rt/ WIGCO6QSN
ANEKTPOMATrHUTHOW BOJIHBI
DNeKTpOMarHuTHas mpupoaa

61 cBeta. CKOpOCTH CBETA. https://m.edsoo.rt/ZFGOBMGFX
BoaHOBEIE CBOICTBA cBETA
HUcTounuku cseTa.
IIpsimonuHeiHOE

62 p https://m.edsoo.ru/NLIADWAXN

pacrpocTpaHeHHE CBETa.
3armenus Connua u JIyHsl



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KE€HHUSI CBETA.
3epkana. Pemenue 3agad Ha
MIPUMEHEHNE 3aKOHA OTPaKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBeta. 3aKOH
MpEeTOMJICHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHNE
cBeTa. Vcrmons30Banne MOITHOTO
BHYTPEHHETO OTPa)KECHUS B
ONITHYECKUX CBETOBOAX

https://m.edsoo.ruw/FZ7THV6E2W

66

JlaGopaTtopHnast pabota
"HccnenoBanne 3aBUCHMOCTH
yTJia IPEJIOMJIEHUST CBETOBOTO
Jyda OT yIJia MajieHus Ha
rpanuile "Bo3ayx-crexio""

https://m.eds00.ru/R80OOITIOS

67

Ypok-koHpepeHus
"Mcnonp30BaHME TTOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS
CBSA3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInnsel. OnTnyeckas cria
JIUH3BI

https://m.eds00.1u/ZV7021.97F

69

[Toctpoenue nzodpaxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHILIN

70

JlabopaTtopHnast pabota
"Onpeneneane GOKyCHOTO
PACCTOSAHUA U ONTUYECKOU CHIIEI
cobuparomei TuH3b"

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



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

VYpok-koHhepeHus

71 "OnTU4ecKue JIMH30BbIC https://m.edsoo.rt/KKVRKOP3D
npuoopsI"
['1a3 kak onTuyeckas cucTeMa.

72 3pere https://m.edsoo.ru/KP1ACI9PW
VYpoxk-koupepenuus "JledekTs

73 3pI::HI/I$[ KS)K IZOXEaHHTIIE f;))eHHe" https://m.edsoo.ru/ZKWLQ3CHI
Paznoxxenue 6enoro ceeta B
cnektp. OnbiTl HptoTOHA.

74 COEHHE CTIEKTATHHBIX https://m.edsoo.ru/ZPREN4DSV
uBeToB. Jlucrepcus cBera
JlaGopatopHas pabota "OnbIThI
M0 Pa3JIOKEHUIO OEJI0ro CBETa B

75 CIIEKTP Y BOCIIPUATHIO LIBETA https://m.edsoo.ru/ESISL6TCH
MPEAMETOB MPHU WX HAOIIOICHUH
yepes 1IBEeTOBble PHiIbTphI"
Ypok-nipaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u quppaxkaus”
Omnbrtel Pesepdopna u

77 pdopx https://m.edso0o.ru/P922QVFIV
TIaHeTapHasi MOJIEb aToMa
[Toctynater bopa. Moaens

78 aTOME}lIBOpa P A https://m.edsoo.ru/OBJPHE0G2
HcnyckaHue v noriouieHue

79 cBeTa aToMOM. KBaHTHI. https://m.edsoo0.ru/MILRTHPCO
JIunenyaTele CIIEKTPBI
VYpok-nipaktukym "Habmronenue

80 P P Y A https://m.edsoo.ru/7NCLNW?296

CIIEKTPOB UCITyCKaHUA"



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296

81

PannoakTUBHOCTE U €€ BUILI

https://m.edsoo.ru/22H32JWIM

CtpoeHne aTOMHOTO si/ipa.

82 https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas momens
PannoaktuBHBIE TpEeBpaICHUS.

83 A pespatt https://m.edsoo.ru/RA796 TPSP
H3oTomnsl
Pemenue 3aay no teme:

84 "PagroaKTHBHBIE https://m.edsoo.rt/WX2HQP2S6
npeBpauieHus’"

85 Ilepuon nomypacmnana https://m.edsoo.ru/WZDJCOES87
Ypoxk-koHpepeHuus

86 "PagnoakTHBHBIE U3ITyYEHUS B https://m.edso0.ru/X1J4002C4
MpUpPOJIC, MEAUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsA0BOTO U https://m.edsoo.ru/YOQ2XMKOQ
MacCOBOTO YHCEI
DHeprusi CBSI3u aTOMHBIX SITIEP.

88 P Aep https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U YHEPTUH
Pewienue 3agau o reme

89 | 8 " https://m.edsoo.ru/0D4KHLQ4T

SnepHsle peakuuu

Peakuuu cuHTe3a U 1eeHUS

90 snep. UcTouHukY sHEprun https://m.edsoo.rt/RMBFQBND7
ConHua u 3B€37
VYpoxk-koudepenuus "Anepuas
sHepreTuka. JlencTus

91 . https://m.edsoo.rt/QTNWFW90Q
paZlOaKTUBHBIX U3TyUYEeHUN Ha
JKUBBIE OPraHU3MBbI"

92 [ToaroToBKa K KOHTPOIBHOM https://m.edsoo.ru/TBOXBITUO



https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0

pabore 1o Teme
"NEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbIe siBaeHUs"

93

KoHnTtponbHas pabota 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJHBI.
KBanToBbIe siBaeHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IICHHE.
JlaGopaTopHbie paboTHI MO
Kypcy "B3aumopeiictBue ten"

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

95

[ToBTOpEeHme, 0600IICHHE.
Pemienue pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"TemnoBsle nporecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHme, 0600IICHHE.
Pemnienue pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermmoBeiX aBurarencii'”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHme, 0600IICHHE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TeMe
"KII/I anexkrpoyctaHoBoK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHme, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbl€ sIBICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpeHme, 0600IICHHE.
Pabora ¢ TexcTaMu o TeMe

https://m.eds00.1ru/91XS3CXDT



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT

"3aKOHBI COXpaHEHUS B
MeXaHHuKe"

100

[ToBTOpEeHnue, 06061IEHNE.
Pabora ¢ Tekcramu o Teme
"Konebauus 1 BOJIHBL"

https://m.edsoo.rw/L3IYKVIINT

101

HNToroBasi KOHTPOJILHAS
pabora

https://m.edsoo.1u/L.G327ISQ6

102

[ToBTOpenue, o6oOIICHNE.
Pabora ¢ TexcTtamu no teme
"KBanToBas u simepHas
¢uzuka","CBeToBble ABICHUS"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27



https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

Hpunoxenus

1. lemoBepcuu npoMe:kyTouHoii arrectamuu (MTOTOBBIM KOHTPOJIb)

7 kaace
https://m.edsoo.rt/AECZ9T7EC
8 kuacc
https://m.edsoo.ru/APBXXTADS
9 kJacc

https://m.edsoo.ru/SUTJAFD6U

2.@opMmbI yueTa padboueid mporpaMMbl BOCITUTAHUS

VY4eOnbliit npeamer «Dusnkay — cucTeMooOpaszyIoLil 1151 €CTECTBEHHO-HAYUYHbIX YU€OHBIX MPEAMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI
JIeKAT B OCHOBE MPOLIECCOB U SIBIICHUH, U3y4aeMbIX XUMHUEH, OMOJIOTHEel, aCTpOHOMUEH U hU3NUeCcKoil reorpaducii.

®du3uka - 3T0 MpeAMeT, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA, HO U MIPEIOCTaBIsAET Hanboee
SICHBIC 00pa3Ilbl MPUMEHEHHSI HAYYHOT'O METO/1a TIO3HAHUS, T € CIT0c00a MOTyYeHHUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, pusuka — 310


https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/5UTJAFD6U

IpeaMeT, KOTOPBINA HapsAy C IPYTUMHU €CTECTBEHHO-HAYYHBIMH MPeIMETaMHU JOJDKEH JaTh 00ydYaroIMMCs IpeACTaBiIeHue 00
YBJIEKATEIIbHOCTH HAYYHOT'O MCCIEA0BAHMS U PAIOCTH CAMOCTOATEIBHOTO OTKPBITHSI HOBOT'O 3HAHUSI.

OpHa U3 TIIaBHBIX 337a4 (PU3NIECKOT0 00pa30BaHUs B CTPYKType 00IIero o0pa3oBaHus COCTOUT B BBISIBJICHUHU U ITOJATOTOBKE TATAHTINBBIX
MOJIOZIBIX JIFO/ICH [UIsl TIPOJOJDKEHUST 00pa30BaHMs U JalbHEHIIeH MpodhecCHOHAIBHOM SSITETbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX
MICCIIEIOBAaHUU M CO3/IaHUU HOBBIX TEXHOJIOTHH. HO He MeHee BaKHOM 3a1a4ell siBisieTcss pOPMUPOBAHUE ECTECTBEHHO- HAYYHOIH IPaMOTHOCTH
U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcsi, KOTOpbIe B JalbHEHIeM Oy IyT 3aHATH B CAMBIX pa3HOOOpa3HBIX cepax
nearenbHOCTH. COrsIacHO MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE OIpeieNeHnIo, « EcTecTBeHHO-HayYHasi TPaMOTHOCTb — 3TO
CHOCOOHOCTH YEJIOBEKa 3aHMMAaTh AKTUBHYIO TPAXKAAHCKYIO MO3UIUIO 110 OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, ¥ €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH UICSIMH.

BocnuraresbHbIi noTeHnuan yueoHoro npeamera « @u3nka» Ha ypoBHE OCHOBHOT'O 00I1Iero 00pa30oBaHUs peain3yeTcs Ha JAeITeIbHOCTHOM
OCHOBE 4epes:

e TIPUBJICYCHHE BHUMAHUs O0YYArOIIUXCS K ICHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHnu3aIuio paboThI C MOJTy4aeMOi
Ha ypoke uHpopMauei (pu3ndeckoro coaep kanus, BKItoYasi HHOOPMAIHIO O COBPEMEHHBIX TOCTI)KEHUAX (PU3HKH; aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(DOpMaIu;

e TPHUMCHEHHE HA YPOKE HHTEPAKTUBHBIX ()OPM paOOTHI C 00YUIAIOIIMMHUCS: UHTEIUIEKTYIBHBIX UTP, CTUMYJIHPYIOIINX TTO3HABATEIHLHYIO
MOTHUBAIMIO 00YYaIOMINXCS; TUAAKTHYECKOTO TeaTpa, T/Ie MOJIyYeHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAX;
IpyNIOBON pabOThI WK pabOTHI B Iapax, KOTOPhIE yyaT 00ydaronIMXcsi KOMaHAHOW paboTe M B3aMMOACHCTBHIO C APYTUMH
00yJaronuMucs;

*  VHUIMUPOBAHUE W MOJICPIKKY UCCICOBATEIHLCKOMN ICATEILHOCTH O0YUYaIONUXCS B paMKax pean3alii UM WHAUBUIYIbHBIX U
TPYIIIOBBIX UCCIIE0BATEIILCKUAX MMPOSKTOB, YTO JIACT 00YYAIONIMMCSI BO3MOXXHOCTh MTPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHHS
po0OJIeMbl, pa3BUBAET YMEHHS HAOIIO1aTh IPUPO/IHBIC SBIICHUS, BBIIOIHSITH OTBITHI U DKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C
UCTIOJIb30BaHUEM M3MEPHUTEIBHBIX TIPUOOPOB, POPMUPYET HaBBIK TeHEPUPOBAHHS U O(DOPMIICHHUSI COOCTBEHHBIX HJICH, HABBIK
myOJIMYHOTO BBICTYTUICHUS TIEpe]] Ay JUTOPHEH, apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOYKH 3PCHHUS,

e 3HAKOMCTBO cO chepaMu PoPecCHOHATBHON e TETLHOCTH, CBA3aHHBIMU C (DU3UKOHN, U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU
Ha JOCTHKCHUSIX (PM3HYECKOI HAYKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPEACTABICHUN O BO3MOXKHBIX cepax Oyayrei
poeCCUOHATILHOM JIEATEILHOCTH, CBSA3aHHOW ¢ (PM3UKOM, TIOATOTOBKA K JIajbHEHIIIEMY OOYYEHUIO B 3TOM HAIPABICHUU H
OCO3HAaHHOMY BBIOOPY 0OydaromuMucs Oyrymei mpoeccuu;

*  YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUS MEX/Iy YUUTEIEM M YICHUKAMH, CIOCOOCTBYIONIUX TTO3UTUBHOMY BOCIIPUSATHIO YYAITUMHUCS
TpeOOBaHUH U IPOCHO yUUTENsl, AKTUBU3AIIUH UX [TO3HABATEIIHLHOH JIEATEIILHOCTH U aKTUBHOCTH;

e moOyXJeHue 00yJyaronmxcs K COOII0ICHUIO Ha YPOKE OOIIENPUHATHIX HOPM TIOBEICHUS, PABUI OOIIECHHUS CO CTAPIIUMU (YIUTEIISIMH )
Y CBEPCTHUKAMH (IIKOJILHUKAMH),



*  JCIIOJIb30BAaHHE BOCIIUTATEIBHBIX BOZMOKHOCTEH coziepkaHusl yueOHOro npeiMeTa yepe3 AeMOHCTPALK0 00yJarouMCs IPUMEPOB
OTBETCTBEHHOT0, I'Pa’kJaHCKOI'0 TIOBEJICHHUS, TIPOSIBIICHHSI YEJIOBEKOIOOHS U 100pOCEpIEUHOCTH;
e OpraHu3aluio meQcTBa MOTUBUPOBAHHBIX U 3PYJHPOBAHHBIX YUALIUXCS HAJl MX HEYCIIEBAIOIMMH OJTHOKJIACCHUKAMHU



JIueT koppekuuu padodeil nporpamMmsl o nNpeaMery

[Ipeamer

Kiacc

Tema

[IyTn TMKBUAAIMY OTCTABAHUN B IPOTPAMMHOM

MaTepuae:

ITo mporpamme

CokpaiiieHo,
00BEIMHEHO

ITo nporpamme -

[Iporpamma BBINIOJIHEHA MTOJIHOCTHIO.

Yyuresn

Jlara

4., aKTUYECKU

4.
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7 KIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUS

1.2

pas3inuaTthb ABJICHHA 110 OIMCAHHUIO HX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~I€CKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHS B MPHUPOJE,
MIPU 3TOM TIEPEBOJMTDH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SIBICHUIN

1.4

ONUCHIBaTh HW3yYEHHBIE CBOWMCTBA TeJl M (PU3MUECKUE SBICHUS,
UCTIONB3yd (U3MYECKHe BEIUYWHBI, TPU ONUCAHUM MPABHIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, WX
0003HAYEeHHS M €IUHUIIBI (PU3NYECKUX BEITMUWH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIME JIaHHYIO (U3MUYECKYI0 BEJIMYMHY C JpyTUMHU
BEIMYMHAMH, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCII, (1)I/I3I/I‘leCKI/IC SIBJICHUS M IIPOLCCCHI,
HCIIOJIB3YysT HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa HW  3alluCbiBaTb €ro MaTrcMaTHu4CCKOC

BBIpa)KCHUE

1.6

OOBACHATH (PU3MUECKHUE SIBJICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM
Yyyclie M B KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISATh MPUUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUECKUX SIBJICHUHN, (PU3UIECKUX 3aKOHA MU

3daKOHOMCPHOCTH




1.7

pemath pacu€THbie 3aa4u B 1 — 2 neMCTBHS, UCIOJIb3Ys 3aKOHBI U
(dhopMyIbl, CBsA3BIBaONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIOBUS 3aJjaud  3alUChIBaTh KpPaTKOE YCIIOBUE, MOJCTaBIATh
¢u3nveckue BeIUUUHBI B (OPMYJIBI U IPOBOAUTH PAcU&Thl, HAXOAUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJIsl PELIeHUs 3ajay, OLIEHUBATh

PEATUCTUYHOCTD MOJTyYEeHHON (PU3MUECKOM BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IOMOIIU
(u3NYecKUx METOAOB, B OMNHCAHUM HCCIEIOBaHUS  BBIICISTH
MIPOBEPAEMOE MPEIIIOI0KEHUE (rumoresy), pas3inyarb u
UHTEPIPETUPOBATh IOJYYCHHBIN pe3yJbTaT, HAaXOAUTh OIIMOKU B

XOJ¢ OIlbITa, ACJAaTh BBIBOJBLI I10 €TI0 pC3yJibTaTaM

1.9

MNpOBOAWUTL OIBITHEL 110 HaGHIOIIeHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU WJIHA
(U3UYECKUX ~ CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPENANOJIOKEeHHs, CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000py10BaHus, 3aMUCHIBATh X0/ OIbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3alKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHU

MPOBOJUTHh  HWCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBI OT JPYrod C HCIOIb30BAHUEM INIPSIMBIX H3MEPECHUH,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
yCTaHOBKy W BBIIIOJIHATH I/I3Mep€HI/I$I, CJIGILYH Hpe,[IJIO)KeHHOMy HJIaHy,
(bUKCUpOBaTh PE3yJIbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3HUECKHUX
BCJIMYUH B BHUJIC HpCZ[JIO)KCHHBIX Ta6JII/ILI n I‘pa(bI/IKOB, JcJ1aTb BBIBOJbI

I10 pE3yJibTaTaM HCCIICAOBaHUA

1.12

IIPOBOJIUTh KOCBEHHBbIE H3MEPEHHs (PU3MUECKUX BEIMYUH, CIEays
MPEUI0KEHHONW MHCTPYKIIUH: MIPU BBIOJHEHUH U3MEPEHU coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOH

BCIINYHHBI

1.13

coOiogaTh TpaBuUia TEXHUKM Oe3omacHOcTH Tpu  pabore C

J1a00paTOPHBIM 000PYTIOBAHUEM

1.14

yKa3blBaTh MPHUHIMIBI  JACHCTBUS NpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh TMPUHLHUIBI JIEUCTBUS HU3YUEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBI0O WX OIUCAHUS,

UCTONB3ysd 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U




HE0OXOoauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTE TpPHUMEPHl (HAXOIUTh HHPOPMALMIO O TPUMEPaX)
MPAKTUYECKOTO UCTIOIb30BAHUS (PU3UYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecnedeHus Oe30macHOCTH TpH  OOpalieHuH C
npuboOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3/10POBbs U

cOOTIOICHUS HOPM HKOJIOTMYECKOTO TIOBEJICHUS B OKpY Karollen cpee

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W IyTEM CPAaBHEHUSA Pa3JINYHBIX MCTOYHHMKOB
BBIIENATh MH()OPMALUIO, KOTOpasi SABISETCS MPOTHBOPEUYMBON MU

MOXET OBITh HEOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIIIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (U3HMUECKOro  COJCpXKaHMA,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT, BIaneTh
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHHKOB MH(POpPMaUUU (HUIUIECKOTO
COJlep’KaHus, B TOM YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax IpPOEKTOB WM Y4YeOHBIX HCCIIEIOBaHUM, IpU 3TOM
rpaMOTHO HCIOJb30BaTh M3YYEHHBIM MOHSATUUHBIA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.19

MIPU BBIMTOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUI pacipeensiTh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/la4aMH,
CIICIUTHh 32 BBINIOJIHCHMEM IUIAHA JIEWCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ B JIEATEIBHOCTb TIpPYyMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, Y4YUTBIBAS MHEHHE

OKPYKaroIINX

8 KUIACC

Kon
NMpoBepPsieMoro
pe3yjabTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA




1.2

pasiinydaTth ABJICHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-I€CKOG SAIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (HU3HUECKUX SIBJICHUH B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM TMEPEBOJMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUUECCKUX SIBICHUI

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MUYECKHE SBICHHS,
UCTONB3yd (U3UYeCKHe BETUYMHBI, IPU ONUCAHUU MPABUIBHO
TPAaKkTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCUMOCTEH

(hbUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS U MPOIIECCHI,
WCIIONb3ysl HW3YUYEHHBIE 3aKOHBI, MPU HTOM J1aBaThb CJIOBECHYIO
(GopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPaKCHUE

1.6

OGT:SICHSITL (1)I/I3I/I‘I€CKI/IG Hpoueccm n CBOfICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘II/IHHO-CJIC,Z[CTBeHHBIe CBA3U, CTpOI/ITL O6’b$ICH€HI/Ie n3 1
— 2 JIOTMYECKUX WIaroB ¢ MOMOMIbI0 | — 2 HM3y4YeHHBIX CBOWMCTBA

(bu3nUecKux SBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pematb pacuéTHble 3aAauu B 2 — 3 AEMCTBHSI, UCIOJB3YS 3aKOHBI U
(dhopMyIbl, cBsA3bIBaIONINE (DU3HUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHSI 33/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJIsS pelIeHds 3aJadyd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], MPOBOIUTh PACYEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaueHue (PU3NYECKOM BETUYMHBI C HW3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH IOMOIIX
(GU3N4YEeCKUX METOI0B, UCIOJIb3YsI OIMCAHUE UCCIIEI0OBAHNUS, BBIIEIAThH
MIPOBEPSIEMOE NIPEIIIOJIOKEHUE, OLICHUBATh IIPABUIBLHOCTb IIOPSJIKA

MIPOBEACHUS UCCIICIOBAHMS, JIeJIaTh BHIBOIBI

1.9

IIPOBOAWUTE OIBITEI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBIICHUH HIIH

¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyIHpOBaTh  MPOBEPSEMbIE




MPENNoJIOKEHNUs, CcoOupaTh  YCTAHOBKY U3  IPEAJIOKEHHOTO

000pyI0BaHUs, OIIMCHIBATh X0 ONbITa U (POPMYIHPOBATH BBIBObI

1.10

BBITIOJIHATh TPSMbIE HM3MEPEHUsT C HCIOJIb30BAHUEM AHAJIOTOBBIX
puOOPOB U JATUYMKOB (PU3NUECKHUX BEIUYUH, CPABHUBATH PE3yJIbTAThI

M3MEpEeHUi ¢ y4€TOM 3a1aHHOM a0COMOTHON MOTPEITHOCTH

1.11

MPOBOJIUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEIMYHMHBI OT JPYTOM C MHCIONb30BAHUEM MPSAMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (huKcHpoBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH B BHJE TAaONMUIl U TpaduKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICAOBaHUA

1.12

MPOBOAUTh  KOCBEHHbIE  W3MEpPEHHs]  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys NpPeMIOKEHHOM HWHCTPYKLUMH, U BBIUYKCIATH 3HAYCHHE

BCIINYHHBI

1.13

coOmoaTh TpaBUia TEXHUKM Oe3omacHOcTH Tpu  pabore C

J1a00paTOPHBIM 000PYTI0BAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOMl HAa WX OINHUCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBax (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nvecKkre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH II0 CXE€MaM U CXCMATHUYHBIM PUCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKUX I_ICHCI;’I C TMOCJICOOBATCIIBHBIM W IAapalJICJIbHBIM
COCAMHEHUEM 3JICMCHTOB, pasindas YCJIOBHBIC 0003HaYEHHUS

OJICMCHTOB JJICKTPUYCCKUX I_IGHGI\/JI

1.16

NPUBOANUTH TNPUMEPHl (HAXOAWTh HMHPOPMALUIO O TNpUMepax)
MIPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HH Ui o0ecriedeHusi ©O€30HacHOCTH TpU  OOpalieHun ¢
pruOopaMy U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

COOJIIO/ICHHSI HOPM KOJIOTMYECKOT0 TIOBEICHHUS B OKpY KaloIIeh cpesie

1.17

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUM U NYTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpe‘IHBOﬁ WJIA MOYKET OBIThH HC,Z[OCTOBGpHOfI




1.18

WCIOJIb30BaTh MPHU  BBIMNOJHEHUM YYEOHBIX 33JaHUN  Hay4HO-

MOMYJIIPHYIO JIUTEPATypy (DU3UYECKOTO COJEpkKaHUs, CIPaBOYHBIC
MaTepuansl, pecypcsl cetu MHTepHeT; Buaaers npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi HHGOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIEC MUCbMEHHBIE U KPATKHE YCTHBIE COOOIICHMUS,
0000mas uHpOpPMAMIO U3 HECKOJBKUX HUCTOYHHKOB (PH3UIECKOTO
COJIep’KaHusl, B TOM 4YHCIIEe NYOIMYHO MPEICTaBISATh PE3yJIbTAThI
MPOEKTHOM WJIM HCCIENOBATEIbCKOM JEATEIIbHOCTH, MPU 3TOM
rpaMOTHO HCIIOJIb30BaTh M3YYEHHbIM MOHSATHUWHBIA amnmapar Kypca

(Gu3MKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBITOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUMA (hU3MYECKHX
MPOIIECCOB pacCTpeaessITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJadyamMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JEHUCTBUI U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIICHUBATH COOCTBEHHBII
BKJIad B HACATCIBHOCTDH prnHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOG

B3aMMO/ICIICTBHE, MTPOSBIISASL FTOTOBHOCTD pa3periaTh KOHPIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATUSA

1.2

pasiinyaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC€ OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCKOG SAIBJICHUC

1.3

pacro3HaBaTh TNPOSIBIEHHE H3YYCHHBIX (PU3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpEe, B TOM 4uciie (QU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOJUTH MPAKTHUECKYIO 3a7ayy B y4yeOHYIO, BBIICIAThH

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUIN

1.4

OIMKMCbIBATH H3YYCHHBLIC CBOMCTBA TEl U (1)I/I3I/I‘I€CKI/IC SABJICHUS,
HCIIOJIb3YA (bI/IBI/I‘IeCKI/Ie BCJIMYMHBI, IpU OINHMCAHUU IPABUIIBHO

TPaKTOBATh (1)1/131/1116010/1171 CMBICJI HCIIOJIb3YyCMbIX BCJINYHH,

0003HAYCHHUS U CIAWMHUIIbI (I)I/IBI/IIICCKI/IX BCJIIMYMH, HAXOAUTDH (pOpMyJ]LI,

CBA3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIUYMHY C JPYTHMMH




BEIMYMHAMHU, CTPOUTH  TIpa@UKd  U3YYEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKUE SIBICHUS U TPOILECCHI,
UCIOJIb3Ysl HW3YYECHHBIC 3aKOHBI, IIPH OJTOM [JaBaTb CIIOBECHYIO
(GOopMYyIHpPOBKY 3aKOHa UM 3alHChIBaTh €ro  MaTeMaTH4YeCcKoe

BBIpa)KEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl M CBOIMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIC 3a7aud (omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3bIBAIOIIUE
¢u3nyeckue BeNWYMHBI: Ha OCHOBE aHalIMW3a YCIOBHUS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABJIIATH HCOOCTAIOIIMUE HUIIN
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIsL pelIeHUs, NPOBOAUTH PAaCUYEThl U OLICHMBATh PEATUCTUYHOCTH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETHUUNHBI

1.8

pacro3HaBaTh TPOOJIEMbI, KOTOpblE MOKHO PELIUTh IPHU MOMOIIU
(U3NYECKUX METOJMIOB, UCIIONIB3YS OMHUCAHUE WCCIICIOBAHUS, BBIICISATH
MIPOBEpSEMOE TPEATNOJIOKEHUE, OLICHUBATh MPABMWIBHOCTh IOPSIKA
MPOBEJCHUS] UCCIICJIOBAHUSA, JI€JIaTh BBIBOJbBI, HHTEPIPETUPOBATH

pe3ybTaThl HAOIIOIEHH U OTIBITOB

1.9

MPOBOJUTH OIBITH TI0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TEJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 00OpYyIOBaHMsI, ONMHMCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, GOPMYITUPOBATH BBIBOIBI

1.10

NPOBOJUTH TPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHMH,
OTIpeNieNisisi CpelHee 3HaueHUe H3MepseMOl BelHYWHBI (POKyCHOE
paccTosiHie CcOOuparoIIel JMH3BI), 00OCHOBBIBATH BHIOOP crocoda

M3MEPEeHUS (M3MEPUTETHHOTO PUO0pa)

MIPOBOANTH HCCIIEJOBAHHE 3aBUCUMOCTEH (DM3MUYECKUX BEITUYHUH C
WCIIOb30BAaHUEM MPSMBIX U3MEPEHUM: TJIaHUPOBATH HCCIEAOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJIbTATHI

HOJIy‘IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCINYHUH B BHAC Ta6JII/IL[I/I




rpaduKoB, JeaTh BBIBOBI [0 pE3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh 3KCIEPHUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKIIHH,
BBIYMCIIATh 3HAYEHHME BEJIWYMHBI M aHAIM3UPOBATh I10JIyYECHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh TMpaBWia TEXHUKH O€30mMacHOCTH Tpu  padore ¢

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YYCHHBIX (U3UUECKUX MOJIENIEH:
MaTepuagbHas TOuKa, abCONIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOJEJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OINHUCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBax (U3MUECKHX SBICHUM UM HEOOXOAMMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTHYECKUX TPOLIECCOB IMPH PEHICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONTUYECKHUE CXEMBI Ul TOCTPOCHUS U300paKeHHU B TIOCKOM

3epKajie U COOMparoIIe TuH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAWTh HMHPOPMALUIO O TNpUMepax)
MPAKTUYECKOrO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B OBCEIHEBHOMN
KHU3HH Ui o0ecriedeHusi O€30HacHOCTH TpU  OOpalleHuH ¢
npruOopaMy ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKpY KaloIIel cpesie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
Wutepner, camocrosTeNibHO (OPMYNHUPYs TMOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJIHHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BAaTh IPU  BHIMIOJHCHWH Y4YEOHBIX 3aJaHUN  HAYyYHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOrO COJCp)KaHUS, CIPABOUYHBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh OpUEMaAMU

KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALIUU U3 OJHOMN




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

cO3/1aBaThb COOCTBEHHbIE IMMCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE HWH(pOpPMALIMU M3 HECKOJIBKUX HCTOYHUKOB (HPU3UUECKOTO
coJlep)KaHusl, MyOJIMYHO MPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENIbCKOM  JESITENbHOCTH,  IIPM  3TOM  T'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHBIM MOHATUWHBIA anmapaTr u3y4aeMoro paszena
(GU3MKH U COMPOBOXKJIATh BBHICTYIUICHHE Mpe3eHTaLUe C y4éTom

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB PaCIpeNesITh O00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU  3aJa4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYIIIbl, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3periaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTBI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

®duzuka — Hayka O mpupone. SIBIEHUS NPUPOIBL.
duznueckre  SABICHUSA: MEXaHUYECKHE, TEIIOBEIE,

SJICKTPUYICCKUEC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusznueckne BenuyuHbL. M3Mepenwe  (usmueckux
BenuunH.  Ousmdeckue  mpubophl.  [lorpemrHocTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECTCCTB@HHOHay‘{HBIﬁ MCTOJ IIO3HAHMHA: Ha6J'IIO,Z[eHI/Ie,
IMOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABHMIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBEPKE TIHUIIOTE3, 00BsICHEHHE

HAOIIOIaEMOTO SIBJICHUS

1.4

Onucanne GpU3NUECKUX SBJICHUI ¢ MOMOLIBIO MOJIEIeH

1.5

[TpakTiueckue padboThI:
W3mepenne pacCTOSHUN.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
Omnpenenenne pasMepoB MajbIX TEN.
N3mepenue TeMriepaTypsl IPpU MOMOIIY KUJKOCTHOTO

TEPMOMETpPA U IaTYUKA TEMIIEPaTyphI

ITEPBOHAYAIJIbHBIE CBEJJEHM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHne BelecTBa: aTOMbl M MOJIEKYJBI, HX
pasMepsl. OmbITHI, JOKa3bIBAIOUINE JAUCKPETHOE CTPOCHHE

BelleCTBa

2.2

JBwxenue uyactun BemectBa. CBs3b  CKOPOCTHU
JIBW)KEHUA  4YacTULl C  TemmepaTrypoil. bpoyHoBckoe

nBxenue, muddysus

23

BzaumogeiicTBre yacTHIl BEIIECTBRA: MMPUTAKCHUC U

OTTaJIKUBaHHUE




Al"pel"aTHI:Ie COCTOSAHHA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKHX)  TeEll.

2.4 B3anmocBA3b MeXIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJEKYJISPHBIM
CTpOEHUEM

2.5 OCco0EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

[TpakTrueckue pabOTHI:
Onenka pguameTpa aroMa METOAOM psAoB (¢
ucrosb3oBanueM pororpaduii).

2.6 OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PACIIUPEHUS

rasos.
OnbITBl 1O OOHApPYXKEHHMIO  JEHCTBHS  CHJI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannyeckoe JIBUKCHHE. PaBHOMEpHOE U
. HEPABHOMEPHOE JABM)KEHUE
12 Cxkopoctb. Cpennsisi CKOpOCTh HPU HEPaAaBHOMEPHOM
' JIBUKEHUM. Pacd€r myTH U BpeMEHU JBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpUMU. B3aumoneincrtsue
33 TeJI KaK IPUYMHA W3MEHEHUs CKOPOCTH IBUKEHUS TEIl.
Macca kak Mepa HUHEPTHOCTH Tela
34 [InotHocTs  BemecTBa.  CBSI3b  IUIOTHOCTH — C
' KOJINYECTBOM MOJIEKYJI B €lMHMIIE 00BbEMA BEIeCTBa
3.5 Cua KaK XapakTepUCTHKA B3aUMOICHCTBUS TN
36 Cuna ynpyroctu m 3axkoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO TUHAMOMETpA
37 SBnenue TAroTEHUS U cuia TsbKecTH. Cuila TSKECTH
' Ha Jpyrux mnia”erax. Bec rena. HeBecomocts
38 Cuna tpenusa. TpeHHE CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
39 Cllo’)keHWe CWJI, HAIpPaBJICHHBIX MO OJHON MPSIMOM.
. PaBHOelicTBYIOIIAsA CUIT
3.10 [TpakTudeckue paboOTHI:




OnpeziesieHe  CKOPOCTH  PaBHOMEPHOTO  JIBHIKCHUS
(mapwka B KHJAKOCTH, MOJACIH  SICKTPHUECKOTO
aBToMOoOWIT W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  mIocKocTH. OmnpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaiuu) mpy>KuHbBI OT
OPWIOKEHHON cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U

XapakTepa COIPUKACAIOIINXCSl IOBEPXHOCTEN

3.11

@usudecKue SIBICHUS B IPUPOJE: IIPUMEPBI IBHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMM B JKUBOW M HEXHMBOH NPHUPOIE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTpoicTBa: JUHAMOMETP, MOIIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEHN 1 I'A30B
11 HaBnenue TBEpHoro tena. CrocoObl yMEHbBLIEHUS H
. YBEJIMYEHUS 1aBICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHHS Taza oT 00bEMa,
' TEMIIepaTypbl
43 [lepenavya naBneHus: TBEPABIMHU TellaMU, KHUJIKOCTIMU U
. razamu. 3akoH [lackans. [THeBMaTHdyeckre MalinHbI
3aBUCUMOCTh  JIaBJCHUS KMIKOCTH OT TIyOMHBI.
4.4 I'uppocratudeckuit mapagokc. CooOIIArOITNECS COCYIbI.
['mapaBianyeckue MeXaHu3MBbl
Atmocdepa 3emnu 1 atMmocdepHoe aasneHue. [IpuunHb
45 CyIIECTBOBaHUS BO3AYIIHON 00010uku 3emun. OmbIT
. Toppuuesnnu. 3aBUCUMOCTb aTMOC(HEPHOTO JAaBICHUS OT
BBICOTHI HaJl YPOBHEM MOpsI
6 N3mepenne armocdepnoro nasnenus. [Ipubopsr mms
. U3MEpEeHus aTMOC(EepPHOro 1aBICHHUs
JleficTBue KUAKOCTM U Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apXuMmenoBa) cuiaa. 3aKOH
Apxumena
4.8 ITnaBanue ten. Bo3nyxomiaBanue




4.9

[TpakTuueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Telna B BOJIE OT
00béMa MOTrpyXEHHOM B KHUAKOCTH YacTH TeJa.
Ornpezenenrie BHITAIKMBAIONICH CUJIbI, IEUCTBYIOIIECH Ha
TE€N0, MNOrpyxéHHoe B  KuakocTe.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEN CWJIbL, JACHCTBYIOLIEH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B JKHJIKOCTH, OT 00BEMa
MOTPYKEHHOM B KUIAKOCTh YAaCTHU Te€la U OT ILNIOTHOCTH
AKUJIKOCTH. KonctpyupoBanue apeomeTpa  WIHA
KOHCTPYUPOBAHUE  JIOAKA W  ONpEHeNIeHHe €€

Ipy30II0ABEMHOCTH

4.10

du3nueckue SIBJICHUS B npupoae: BIMAHHC
aTMOC(I)CpHOFO JaBJICHHA Ha JKHUBOM OpraHu3Mm, IIaBaHue

pBIO

4.11

TexHu4eckne yCTpONCTBA: COOOMIAIOIMUECS COCYbI,
YCTPOMCTBO BOJAOIPOBOJAA, THUIPABIUYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DOHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexanuueckasi MOIITHOCTb
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' iockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBwio»  MexaHuku.  Koaddumment
5.5 IIOJIE3HOTO JIEUCTBHUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreH1manbHas SHEPruM TeJa, MOJHATOrO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnas MexaHuueckas SHeprus. 3aKOH HM3MEHEHHUs U
' COXpaHEHHUS MEXaHUYECKOW IHEPTUU
59 [TpakTiueckue padbOTHI:




Onpenenenne  paOOTbl  CHJIBI  TPEHUS  MIPH
pPaBHOMEPHOM  JBW)KEHMM Te€jla IO T'OPU30HTAIBHOU
noBepxHoctu. MccienoBanue yciaoBui paBHOBECHS pblyara.
N3mepenue KIIJI HaxionHoO# 1uiockocT. M3ydyeHue 3akoHa

COXpaHEHUS MEXaHUUECKON SHEPIUU

dusnueckre SBICHUS B MPUPOJIE: pbluard B Tele

5.10
4eJI0BEKa
TexHudeckue yCTpOMCTBA: pblYar, IMOABWXXHBIA U
5.11 HETOABMKHBIM OJIOKH, HAaKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pasaena JJ1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISAPHO-KMHETUYECKOM
61 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3Mmepsl
. MosieKyd.  OmbIThl,  IOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS. MOJIEKYJIIPHOKHHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOIO M ra3o00pa3zHOro
6.2 cocTosiHMi BemiecTBa. Kpucrammudeckue u aMmop(HBIC
Tena
6 OObsicHEHUE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TOJIOKEHHN MOJEKYJIIPHOKUHETHUYECKON
TEOPHH
6.4 CmauyuBaHuE U KanWJUISIPHBIC SIBICHUS
6.5 TenoBoe pacuiupeHue u cxarue
66 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO
. TEIUIOBOTO JIBM)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CriocoObl N3BMEHEHUSI BHYTPEHHEN
' SHEPrUM: TeIIonepeaaya U COBepIIeHne paboThl




BI/I,Z[I:I TEIIonepeaadn: TCIJIONPOBOAHOCTh, KOHBCKIIUAA,

6.8
U3ITy4yeHue
KomnuectBo  Temmothl.  VYaenpHas — TEINIOEMKOCTH
6.9
BEIeCTBa
TennmooOMeH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanmaHca
611 [1naBrneHue u OTBEp/IeBaHNE KPUCTAIITUYECKIX BEILIECTB.
. VY nenpHas TEIIOTA MJIaBICHUS
[TapooOpazoBanue 1  koHjeHcanus.  Mcmapenue.
6.12 Kunenune. VYpaenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEpPaTypbl KHIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS
[Mpunnumner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrarens. TenaoBble ABUTATENM W 3aIlMTa
OKpYKaroIlEe Cpeabl
3aKOH COXpaHEHMsI U MPEBPAILEHHUS SHEPTUH B TEINIOBBIX
6.16
mporeccax
[IpakTuyeckue pabOTHI:
OnpiTbl 1O OOHApy)XEHHIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnpITHl 1O BBIPAIIMBAHUIO KPUCTAIOB MOBAapEHHOU
COJIM WJIU caxapa.
OnpITel 10 HAOJIOJEHUIO TEMJIOBOIO PACHUIMPEHUs
6.17 ra3oB, )KHJIKOCTEW U TBEPABIX TEN.

Omnpenenenue AaBieHUs BO3ayXa B OAaJUIOHE IIMIPHIIA.

OnbIThl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bhEMa U HArPEBaHUS WIH OXJIAKICHUSI.

[IpoBepka rumore3bl TUHEWHOW 3aBUCUMOCTH JJTUHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT

TEMIIEPATYPHI.




HabGmonenne n3MeHeHrsl BHYTPEHHEH YHEPTUU Tella B
pe3ynbTare Terionepeaadn 1 paboThl BHEITHUX CHUIIL.

UccnenoBanue SIBJICHUS TerooOMeHa npu
CMEIIMBAHUH XOJIOJIHOW U rOpsiYEr BOJIBI.

OmpenerieHne KOJNIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM MpU TEmIOOOMEHE C HarpeThiM METaTHYECKUM
LHUAJTUHIPOM.

Ornpenenenne yAenbHON TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca HCHapeHus.

OrnpeznenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.

OnpeneneHHe yHCHBHOﬁ TCIJIOTHI IJIABJICHUS JIbJA.

6.18

@dusnueckue SBICHHS B TPUPOJAC: TOBEPXHOCTHOE
HATSOKCHHE W KaMWULIPHBIE SIBICHUS B MPHPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydenue CoiHia, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOMCTBA:  KalWUISPbI, MPHUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpbI, ICUXPOMETp, IMapoBas TypOWHa,

ABUTAaTCJIb BHYTPECHHETO CrOPaHUs.

SJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA

7.1

OnexTpusanus Tei. [[Ba poaa 3JIEKTpUUECKUX 3apsiioB

7.2

B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kyiona
(3aBHCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX TE OT

BCJIMYMHBI 3apAa0B U paCCTOAHUA MCKIAY TCJ'IaMI/I)

7.3

Onexrpuueckoe nosue. Hanpsyk€HHOCTh 31EKTPUUECKOTO
nosst. IIpyHOMD Cyneprno3uiuu IEKTPUYECKUX TOJIeH

(Ha KaYECTBEHHOM ypPOBHE)

7.4

Hocurenu »snexTpuyeckux 3apsaoB. OJIeMEHTapHBIN
anekTpudeckuit 3apsa. Crpoenue aroma. [IpoBogHUKY U

AUSJICKTPUKHU




7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia
76 DOnexkTpuueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS
. 3IEKTPUYECKOTO TOKA. VICTOUHHMKM MOCTOSHHOTO TOKa
[evictBus BIIEKTPAYECKOTO TOKa (TemoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUHA TOK B
KHUIKOCTAX U razax
. OnekTpuyeckas uenb. Cuwia TOKa. DJNEKTPUUYECKOE
' HaIpsKeHUe
=9 ConporuBienue IIPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 11 yyacTka lenu
[locnenoBarenpHOE W MapajjieIbHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGota W MOIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlena
13 DNEeKTPUYECKHE IEeMH W TMOTPEOUTENN 3JICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTtostHHbIE MarHuThl. B3anMoaelcTBHE IMOCTOSIHHBIX
7.14
MAarHuToB
715 MarnutHoe mnosie. MarHutHOoe 1mONe 3€MJIM M €T0
' 3Ha4YEHME JUJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHUTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEeKTPOMarHiTOB B TEXHUKE
JleficTBUe MarHMTHOrO TMOJII Ha IPOBOJHUK C TOKOM.
717 DNEeKTpoABUTaTENlb MOCTOSHHOTO TOKAa. Vcrnonb3oBaHue
. JJIEKTPOJBUraTeIeii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCcopTe
Oneitel  @Papages.  SIBieHuHe  3IEKTPOMArHUTHOMN
7.18
naaykuud. [Ipasuino Jlenna
710 DNeKTpOTreHeparTop. CriocoOsr MOJTyYEHUS

BJIEKTPUYECKON SHEPIUMu. DONeKTpOCTAaHIIMM  Ha




BO300HOBJISIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTuueckue pabOTHI:

OnpIThl 10 HAOTIOACHUIO 3JEKTPU3ALUH TEJ HUHIyKIUEH
Y TIPU CONPUKOCHOBEHMH.

HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOTHUKY U JUDJICKTPUKH.

COopka ® mpoBepka pabOTHl SJIEKTPUUYECKOW IIETH
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryjivpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaNPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO YEPeE3
pEe3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAU TIOTIEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHUS HANpSOKEHUW TpU
MIOCJIEIOBATEIIBHOM ~ COCAVHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia As CHIbl TOKa MpHU MapauieIbHOM
coequHeHUH  pe3uctopoB.  OmpexneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  Pe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMOM Ha pe3ucrtope. MccienoBanne 3aBUCHMOCTH
CUJIBl TOKA, UIYIIETO 4Yepe3 JIAMIOYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MAarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSIHHBIX MArHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oObeAMHEHMH U  pasjneneHun. VccnegoBaHue
JEUCTBHUS DJIEKTPUUECKOTO0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHWs TOKa B KaTymke. M3yueHue

JIECTBUSL MarHUTHOTO MOJS Ha INpOBOAHUK C TOKOM.




Konctpyuposanue u H3y4YEHUE paboThI
3IIEKTPOJBUTATEA. H3mepenne KITA
3JIEKTPOJBUIATEIILHOMN YCTaHOBKH. OnbIThI o
HCCIICIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKIIUU:
HCCIE0BAaHUE W3MEHEHUN 3HAYEHMs W HaIlpaBJICHUS

HHAYKOUOHHOI'O TOKa

Ousuyeckue SBICHUS B MPUPOJE: AIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUYECTBO  JKUBBIX
7.21 OpPraHU3MOB, MarHUTHOE TOJie 3eMIIH, JIPEi MOIIIOCOB,
POJIb MAarHUTHOTO TIOJIS TSI )KU3HHU HA 3emile, MOJISIPHOE

CHSIHUC

TexHuueckue yCTpOWCTBA: JJIEKTPOCKON, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUYHUK DICKTPUUECKON DHEPIHH,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbLIC

722 AJIEKTPONPUOOPHI (mpumepsl), NIEKTPUUECKUE
MIPEIOXPAHUTENHN, JIIEKTPOMArHUT, 3JIEKTPOJIBUrATEINb
MIOCTOSIHHOTO TOKA, T€HepaTop MOCTOSHHOTO TOKa
9 KIIACC
Kon
Kon anemenrta IIpoBepsiemble 2IEMEHTBI COAEPIKAHMS
pasznena
MEXAHNWYECKMUE ABJIEHUA
81 MexaHnnueckoe JABMXKEHHE. MaTepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKECHUS
g 8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomepHoe MIPSMOJIMHEMHOE JIBUKCHUE.
8.4 CpenHsast M MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
HEpPaBHOMEPHOM JBUKEHUH
g5 VYckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JIBIDKEHUE




8.6 CBoOonanoe nmagenue. OneITel [ annies
PaBHOMepHOE nBuxkeHHE 1O OKpyx)HOCTU. [lepron u
8.7 yactora oOpamieHus. JIluHelWHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE

8.8 [Tepsriit 3akoH HeroTOHA

8.9 Bropoii 3akon Herotona

8.10 Tpetuii 3akon Herotona

8.11 [TpuHIUTT Cyneprno3uIuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 Cuna TpeHuMs: cuila TPEHUS CKOJIbKEHHUs, Cuja
‘ TPEHUS TIOKOSI, IPYTHUE BUIBI TPEHUS

S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TSITOTEHHUS.
' YckopeHnue cBOOOAHOTO NMaiCHUS

8 15 JBwxxenune  mianer  Bokpyr  Connma.  IlepBas
‘ KocMu4eckasi CkopocTb. HeBecomMocTh U neperpy3ku

S 16 PaBHOBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
. TBEPIOE TEIIO

817 PaBHOBecue TBEpPAOro Tena ¢ 3aKpEINIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. U3menenne nmmynsca. Mmmynbe cuibl

8.19 3aKOH COXpaHEeHMs UMITYJIbCa

8.20 PeakTuBHOE ABIKEHIE

8.21 Mexanudeckas paboTa U MOIITHOCTh

829 Pabora cun Tspkectw, ympyroctH, TpeHus. CBs3b
. SHEpPruu u paboThl

823 [loTrenuumanpHass dHeprus Tejna, MOIHATOIO  HaJ
' MOBEPXHOCTHIO 3eMJIIU

8.24 [ToreHmanpHast SHEPTUsl CKATOM MPYKUHBI

Kunernueckast sHeprusa. Teopema O KHHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHsI MEXaHUUECKON IHEPIUU
8.27 [IpakTuyeckue pabOTHI:




OrnpezenieHne CpeIHEH CKOPOCTH CKONBKECHHS Opycka
WU JBWXKEHUS IIApUKa [0 HAKJIOHHON IUIOCKOCTH.
OrnpenesieHne yCKOpPEHUsl Tejaa IPU PaBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIAUM TMPU PABHOYCKOPEHHOM
JIBUKCHUHM 0€3 HadadbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWibl HOpMalbHOro JaBieHus. OmnpeneneHue
kod(duimenta TpeHuss CckoibkeHus. OmnpeneneHue
KECTKOCTU TPYXKUHBL. OrmpeneneHre padOThl CHIIBI
TPEHUsI TPU PABHOMEPHOM JBWIKEHWH Tella IO
TOPU30HTANLHON MOBepXHOCTH. OrmpeneneHue padoThI
CWJIBl  yOPYroCTH  NpuU  THoAbEME  Tpy3a ¢
WCIONb30BAHUEM  HEMOABUKHOTO M IMOJBUYKHOTO

OJIOKOB

dusnyeckue IBICHUS B npupoac: MpUuIrBbI U OTJIMBEI,

8.28 JnBKeHue TuiaHeT COJMHEYHOW CHUCTEMBI, PEaKTUBHOE
JBIKEHUE KUBBIX OPTAaHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHMAOMETP, JATYHUKHU

TIOJIOKCHHSA, PACCTOSIHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe npukenre. OCHOBHBIE XapaKTEPUCTUKU

>l Koje0aHuil: mepruo, 4acToTa, aMIUIUTyAa
97 MaremaTrnueckuii u NPy KUHHBINA MasITHUKH.
' [IpeBpamenue sHeprun npu KojaedaTeTbHOM ABMKCHUN
93 3aryxatomue KonebaHus. BbuHyXIeHHBIE KoleOaHus.
' Pe3onanc
Mexanunueckue BoiHbl. CBOMCTBA MEXAHMYECKUX BOJIH.
94 [IpononpHbie W mornepeyHbie BOJHBL. J[TMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MeXaHNYeCKUe BOJHBI

B TBEPAOM TEJIE€, CEHCMUYECKHE BOJIHBI




9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 WHudpa3Byk u yabTpa3ByK
[IpakTrueckue pabOTHI:
OmnpeneneHue 4acToTbl M TNepHoAa  KoJjeOaHHi
MaTEeMaTH4ECKOr0 MasiTHUKA.
OmnpeneneHue 4acToTbl M TepHoAa  KoJjeOaHHi
IIPYKUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH  MEpUOJA  KOJICOAHMIA

' MOJBEIIEHHOTO K HHTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojeOaHui
IIPYKUHHOTO MasiTHUKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
MIOJBEIIEHHOTO K HHUTH, OT MacChl Ipy3a M JKECTKOCTH
npyxunsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
@u3nyecKue SBICHUS B NMPUPOJE: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICCHHE, CEUCMUYECKHE BOJIHBI,
LlyHAMH, X0

9.9 TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

9HeKTp0MaFHI/ITHOG I10JIC. :‘)HCKTpOMaFHI/ITHHe BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 31€KTpOMarHUTHBIX BOJIH

103 OnexkTpoMarauTHas npupoaa ceera. CKOpocTb cBera.

' BonHoBEIE cBOIICTBa CBETa

IIpakTuyeckue paboOTHI:

10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIILI0 MOOMIBHOTO TesnedoHa
@dusznueckue SBIEHUS B IPHPOJE: OHUOIOTrHYEcKOe

10.5 neiicTBue BUJIUMOTO, yIbTpauoIeTOBOrO U
PEHTI€HOBCKOTO U3Ty4EeHUI

106 TexHuueckue yCTpOHCTBa: UCIIOJIb30BaHUE

OJICKTPOMArHMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBIE SABJIEHUA




JlyueBas moneinb cBeta. cTOUHHKY cBETa

11.2

[IpsimonHEHOE pacipoCTpaHEHHUE CBETA

11.3

Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEeHUs

CBE€Ta

11.4

Hpe.HOMJIeHI/Ie CcBeTa. 3aKOH MMpCJIOMJICHUA  CBCTA.

[TonmHOE BHYTpEeHHEE OTpakKeHHE CBETa

11.5

JIunza. Xop nyuel B IUH3E

11.6

OnTtHyeckast cHCTeMa (bOToannapaTa, MHUKPOCKOIIa H

TCICCKOIIa

11.7

I'maz xak onTudeckas cuctema. bnmusopykocTs

JaJIbHO30PKOCTDH

11.8

Pasnoxxenue Oeyloro ceera B CIICKTP. OmnpiTel HeroTOHA.

CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanne  3aBUCUMOCTH — YIVIa  OTPaKCHUS
CBETOBOI'O JIy4a OT YIJIa NaJeHHUS.

N3yyenne xapakTepuCTUK M300pa>KeHUs MpeaIMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanne 3aBUCUMOCTH yria MPEIOMIICHUS
CBETOBOIO Jyya OT yIJla IaJIeHHUd Ha IPaHULE «BO3AYyX —
CTEKJIO».

[TosrydyeHne n300paxeHH ¢ MOMOIIBI0 COOUPAIOIICH
JTUH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHJIBI COOMpArOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpIThl MO BOCHPHUATHIO IIBETa MPEIMETOB MPU HX

HaOJIIOACHNH Yepe3 LBETOBBIC (PUIBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHHUA COJIHIIa u

11.10 JlyHbl, 1BETa TEJ, ONTHYECKHE SBJICHUS B arMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
1111 Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOIL,
(doToanmapar, ONTUYECKHUE CBETOBO/IbI
12 KBAHTOBBIE ABJIEHUA




12.1

Oneitel Pezepdopna u 1uranerapHas Mojzenb aroma.

Mopgeins aroma bopa

I/ICHYCKaHI/Ie H norjaomeHue€ CBE€Ta aTOMOM. KBaHTEIL

12.2 JIuHeityaTbie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
174 Crpoenune aromHoro sapa. Hyknonnas Moaens
. aTOMHOTO siapa. M30Tonsl
15 PaguoaxktuBHble npeBpameHus. Ilepuoa momypacnana
' ATOMHBIX S7EP
196 SnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
. MaccoBOTO YHUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuuu cunresa u aenenus saep. MIctouHuku 3HEpruu
' CouHIia 1 3831
12,0 Snepnas sHeprernka. JledcTBHE  PpaJlMOAKTUBHBIX
‘ M3JIy4YEHUH Ha )KUBbIE OPraHU3Mbl
[IpakTuueckue padboOTHI:
HabGmronenne ChjiomHeIX M JIMHEHYATHIX CHEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TpPEKOB: MU3MEPEHUE SHEPIMM YACTHILIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
N3mepenue pagnoaktuBHoro ¢hoHa
®uznueckue SBJICHHUS B MPUPOJE: E€CTECTBEHHBIN
PaAMOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaANOAaKTUBHOE U3IyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JCUCTBHE PpAJUOAKTUBHBIX H3JIy4YCHUH Ha OPraHU3M
YeJloBeKa
1212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJVBHyaJIbHBIA TO3UMETp, KamMmepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3ybTaTaM
0a30BOTr0 YPOBHS OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose ®T'OC

[lonumanue ponu  GU3UKM B  HAYYHOM  KapTHHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HABa€MOCTH SBJICHMM NPUPOIBI, O POJIM DKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyomeid ponu (U3NMKK B Pa3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 3SBOJIOLUHU
(¢u3NYecKux 3HAHUM U UX POJIK B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTMHE MHUpA, O BKIJAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPY KAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TCXHOJIOT Wit

3HaHUS O BUAAX MaTepuu (BEIIECTBO M IMOJE), O IBM)KEHUH Kak
crocobe CyI1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJICHUN HpPUPOABI
(MeXﬂHI/I‘IGCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC q)HSI/IquKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXamomemM MHUPC, BBIACIAA HX CYICCTBCHHBIC CBOIiCTBa

(mpu3HaKH)

BnaneHHe OCHOBAaMM MOHSITHIHOIO amnmnapara U CHMBOJIMYCCKOTO
SA3bIKa (1)I/ISI/IKI/I M HCIIOJIb30BAHHEC UX IJIA PCIICHUA y‘~I€6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TCII, (I)I/I3I/IIICCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONIB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

VYMenune onuceBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)I/IBI/I'-IGCKI/I€ SIBJICHUA,

HCIIOJIb3YyA (I)I/IBI/ILIeCKI/Ie BCJIIMYHNHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOTO TMO3HAaHUS C Y4ETOM
coOmroieHns MpaBmJl OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JIaHHOrO Habopa 00OpyJOBaHUS MO MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3aMUCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOIGI;
IIPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOATENILHO COOUpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY II0 HHCTPYKLIHH, BBIYHCIATH
3HAQYCHHWE BEIMYMHBI U AHAIMU3UPOBATH IIOJYYECHHBIC PE3YJIbTaThl C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAJIBHBIX  MCCIICIOBAaHUN;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIBbHYI0 YCTaHOBKY H
MIPOBOJUTHL  HUCCJIECAOBAHME [0  WHCTPYKLUMM,  IIPEACTABIATH
MOJIyYE€HHbIE 3aBUCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, JENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEIOBAHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJEIU CTPOEHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeN, IUJIAHETapHas MOJENb aTroMma,
HYKJIOHHAsi MOJENb aTOMHOTO sipa) U YMEHHUE INPUMEHATh HUX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmenue oOBACHATh (PU3MUECKHE MPOIECChl U CBOWCTBA TE, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallMdl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUIMHHO-CIICACTBEHHBIE CBSI3H U
CTPOUTH OOBACHEHHE C OMOPON Ha U3yUEHHbIE CBOMCTBA (PU3UUECKUX

ﬂBHeHHﬁ, (bI/I3I/I‘—IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACTIN

YMenue pematb pacuéTHeie 3amaun (Ha Oaze 2 — 3 ypaBHEHHUH),
UCTONB3Ysd 3aKOHbl U (OpPMYJbl, CBSI3bIBAIOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATb KpPaTKOC YCJIOBUC 3aJadu,
BBISIBIISITH HEJIOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXouMBIC JUIS €€ pelIeHUs, UCIIOIb30BaTh CIPABOYHbBIC JaHHEIC,
MPOBOANTHh PAacuéThl W OLIEHWBATh PEATUCTHUYHOCTH MOTYyUYEHHOTO
3HaueHus: (PU3MUECKON BETUUYMHBI; YMEHHE OIpeNessTh Pa3MEPHOCTh

(bH3H‘-ICCK01>i BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpU pCUHICHUU 3aa4n

YMeHHe XapakTepu30BaTh IPUHLUIBI JEUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHUCJE OBITOBBIX HPUOOPOB, U TMPOMBIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 0 UX ONUCAHUIO, UCIIOJIb3Ysl 3HAHUSA O

CBOMCTBaX (DM3MYECKUX SBICHUH W HeoOXoaumble (u3nyeckue




3aKOHOMECPHOCTHU

10

YMeHHe UCHOJib30BaTh 3HAaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MaCHOCTH — NpPHU
oOpameHuu ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJCHHUsSI B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOIMMOCTH TMPUMEHEHHS JOCTHKCHMHA (UMK U TEXHOJIOTUH

AJIA palqiOHaJIbHOI'O IIPUPOA0IIOJIb30BaAHUSA

11

OneIT moOMCKa, TpeoOpa3oBaHUs M MpeAcTaBiIeHUS HHpOpMaLUH
(U3MYECKOT0 COZepKaHUS C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMI; YMEHHUE OLIEHMBATh JOCTOBEPHOCTh
MOJIyYeHHON WH(POpMAIUM HAa OCHOBE HWMEIOIUXCS 3HAHUN U
JOTNOJHUTEIBHBIX ~ WCTOYHUKOB; YMEHHME  MCIOJb30BaTh  IIPHU
BBIMIOJIHEHUH YYEeOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOTO CO/epKaHMSI, CIPABOYHBIE MaTEpHUalbl, PECYpChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBBIKAMU — IpeoOpa3oBaHUs
uH(poOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMbl B JPYIyl0; YyMEHHE
co3/laBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
. Mexannueckoe aBwkeHue. MarepuanpHas Touka. (Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHomepHOe 1 HepaBHOMepHOe JBHXKeHUe. CpenHss ckopocTb. DopMyna s
1.2 BBIYUCIICHUS CpellHel ckopocTH: vV = S/t
PaBHOMEpHOE TPSIMONMHEWHOE JBH)KEHUE. 3aBUCHMOCTb KOOPJAMHATHI Teda OT
BPEMEHHU B CIy4ae paBHOMEPHOIO NPSAMOJIMHEHHOTO IBUKEHUS:
13 () =x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHHM I IPOEKUUH CKOPOCTH, NPOEKIUU
NEPEMELIEHUs, IYyTH, KOOpAMHATHl IPU PABHOMEPHOM IMPSAMOJIMHEHHOM
JIBYKEHUU
3aBUCUMOCTh KOOpJAMHATHI Tejla OT BPEMEHHM B Cllyyae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHEMHOTO ABM)KEHHUS:
Se(f) =vo, #t+ay * ;
2
@opMmyJibl Ul IPOEKLUUU NEPEMELIEHUs, MPOEKIUU CKOPOCTH M INPOEKIUHU
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JBHKEHUU:
1.4 5. (=0, -t+a, L. s
2
v (f)=vy, +a,-t,
a,(f)=canst,
uh.: - v, =2a.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM IS MPOEKIUH YCKOPEHUs, MPOCKIHH
CKOPOCTH, TPOEKLUUHU IEpPEeMEIlEHUs], KOOpAUHATHl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHEVMHOM JIBH)KEHUU
CBobonnoe maneHue. Gopmysbl, ONUCHIBAIOIIKE CBOOOJHOE MaJeHHUE Tela 10
1.5 BEpPTUKANIU (JBW)KEHUE TeJa BHM3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOCKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TAaJE€HUU Tela II0

BEPTUKAIIU

1.6

CKOpOCTh pPaBHOMEPHOTO JBM)KGHHUS Tela IO OKpyXHOCcTH. Hampasnenue
CKOpOCTH.

@opmyna [Jid BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXHOCTU U INEPHOL

oOpareHus:
¥~
U =i Fa
T

LlenTpocTtpemutensHoe yckopeHue. HampaBieHne UEHTPOCTPEMUTEIBHOTO

YCKOpPCHUH. CI)opMlea JJI BBIYUCJIICHUA YCKOPCHUA:

1.7

1.8

Cuia — BekTopHas ¢puzndeckas BennuuHa. CI0KeHne CHll

1.9

SBnenune unepuuu. [lepsroiit 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHUS TEJIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha

TCII0

1.11

Bzanmopericteue ten. Tperuit 3akon HeroroHa:

==y

1.12

TpeHI/Ie TIOKOs U TPCHUC CKOJIbKCHUS. CDOpMy.TIa IJI1 BBIYUCIICHUA MOAYJIST CHUIIBL

TPEHUA CKOJIbXKCHUSA:




F .= N

1.13

Hedpopmanus Tena. Yopyrue u Heynpyrue jnedopmManuu. 3aKOH yHOpyroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -~
F _ G % _—ﬁ‘-
R P
Cuita TSoKeCTH. YCKOpeHI/Ie CBO6OI[HOFO IIaCHUA.
HBI/DKCHI/IC IJIAaHET BOKPYT COHHHa. HepBaSI KOCMHYCCKast CKOPOCTb.

HesecomocTs n neperpysku

1.15

Nmmnynsc Tena — BekTopHas pu3ndeckas BEJIMUMHA.
p=mo

I/IMHyJ'IBC cuCcTeMEBI Tea. I3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHyTOI>i CHUCTCMBI TCII.
D=myU, +m, U, =const

PeakTuBHOE OBUXEHUE

1.17

Mexanunueckas pabora. @opmyna aJisi BEIYUCICHUS paOOThI CUJITBI:

A=Fscosa

Mexanunueckast MOIITHOCTb:

N=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d')opMyJIa JUIA BBIYUCJICHUA

KUHETHYCCKOU OHCPIruu:

mu”

Teopema o kuHeTHUECKOU d3Heprun. Popmyia I BBIYUCICHUS TOTCHIMAIBHON




OHCPIuM TC€Jia, IOAHATOrO

Hax 3eMIIEH:

= mel
Ep mgh

MexaHuyeckas SJHEprus:

E=E.+E p
112 3aKOH COXpaHEHUsl MeXaHNYeCKOM 3Heprun. @opMmyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpanieHue MexaHM4YECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Poraar. Mowment cunbl: M - Fl.
VYcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[TonsrxubIi 1 HEMOABWXKHBIN O0510Ku. KITJ[ mpocThix MeXxaHU3MOB,
n= Anonesnas
Aaarpaqamz
[laBiienue TBEpIOrO TEIIA.
@®opMyia 115 BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tea:
-
pP= o
191 JlaBienue raza. ATMocdepHoe 1aBleHUE.
' IM'mapocTaTudeckoe naBiieHrEe BHYTPHU KUAKOCTH.
@®opMmyna 1151 BBIYUCICHMS 1aBJICHHS] BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['uapaBnuueckuii npecc
3akoH Apxumena. Popmyna ISl ONPEIACICHUS BBITAIKUBAIOIIECH CHJIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fap =PEV

Ycnosue niaBauus Tena. [1naBanme CYZA0B 1 BO3AYyXOIUIaBaAHUC




1.24

Mexannyeckue KojeOaHus. AMIUIMTYJA, TEPUOJ M YacToTa KoJieOaHUH.

®dopmyia, CBI3BIBAIOIIAS YACTOTY M NEPHUO/ KOJIeOaHU]:

1.25

MaremaTtuueckuid W NPYKUHHBIM MaATHUKH. [IpeBpamenue sHepruv npu

KOJIEOATEIIFHOM JIBUKCHUAH

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

MexanndecKrue BOJIHEL HpO)IOJ'II)HBIG U TONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUS BOJIHbBI:

A=v-T

1.28

BBYK. rpOMKOCTB U BbICOTA 3BYKA. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepeHne cpenHeil MJIOTHOCTH BELIECTBA; apXUMENOBOW CHIIBI; KECTKOCTH
NPYKUHBL, KO((UIIMEHTAa TPEHUS CKOJIBKCHHS; paOOTHl CHIIBI TPEHUS, CHIIBI
yHOPYTOCTH; CPeIHEH CKOPOCTH JIBUXKEHHUs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBUKEHHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl U
nepuoja KoyieOaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl U IepHoja
Kosie0aHuIl NpPYy>KMHHOIO MasTHUKA; MOMEHTa CHUJIbl, IEHCTBYIOIIErO HA phlyar;
paboThl CWJIBI YNPYroCTH MpPH MNOABbEME Tpy3a C IOMOIIBIO HEMOABHIKHOTO
0J10Ka; pabOTHI CHJIBI YIPYIOCTH IPU MOJBEME Ipy3a C MOMOLIBIO MOJBUKHOTO
OIoKa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOrpyKEHHOMN
YacTu TeJla U OT IUIOTHOCTH KMJKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JABJIEHUS U OT
polia MOBEPXHOCTH; CHJIBI YHPYTOCTH, BO3HMKAIOLIEH B MpPYXHHE, OT CTENEHU
negopManuu MpYKUHBL, YCKOPEHUsI OpycKa OT yIiia HAaKJIOHA HAIPaBIISIOLICH;
nepuoja (4acToThl) KoseOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; MEpPHOAA
KOJICOAHUH TMPY)KMHHOTO MAasATHUKA OT MAacChl Tpy3a MU KECTKOCTH TPYKUHBL;
UCCIICIOBAaHUE HE3aBUCHUMOCTH Iepuoja KoleOaHUH HHUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pplyara

1.30

Quzuueckue s61eHUs 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, NIeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUIHMBBI W OTJIWBBI, JABWKXCHUC IIJIAHCT ConHeyHOH CHUCTCMBI,




PEaKTUBHOE IBM)KEHHME JKUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3€EMJICTPSACCHUC, celicMUUecKue BOJIHBI, IyHaMH, 3X0

1.31

Texnuueckue ycmpoicmea: CUUIOMETP, TATYUKU TOJOXKCHHS, PACCTOSHUS W
YCKOpPEHUS, NWHAMOMETp, TMOANIMIHUKA, PAaKeThl, pblYar, MOIBMXKHBIA U
HETIOIBIKHBIA OJIOKHM, HAKIIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
COOOINaroIIUECs] COCYAbl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI IMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPITHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH  CTPOCHUS
2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIeCTBa.
Kpucrannuaeckue u amopdHbIe Tena
25 JBwxenue wyactun BemiecTBa. CBs3b CKOPOCTH  JABMKEHUS YacTHI[ C
' TeMriepaTypoi. bpoyHoBckoe nBmwkenue, muddysus
2.3 CmauuBaHue Y KaWJUISIPHBIC SIBIICHUS
2.4 TermmoBoe pacuiupeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
26 BryTtpennsis sHeprus. PaGota m Teruionepenaya Kak CrocoObl HM3MEHEHUS
' BHYTPEHHEHN HEPrUuu
2.7 Buap! Teronepenayn: TemIONPOBOIHOCT, KOHBEKITUS, N3TyUYCHUE
HarpeBanne wu oxnaxzaenue Tten. KoauuecTBO  TEIIOTHI. Y aenbHAs
TEIIOEMKOCTb:
2.8 . :
Q=cm(t,—t,)
3aKOH COXpaHEHHsS SHEPrUHM B TEIUIOBBIX Mpolieccax. YpPaBHEHHE TEIIOBOTO
OajaHca:
2.9
O+0,+..=0
Hcnapenue u koHzaeHcauus. 3MeHeHHE BHYTPEHHENM DSHEPrUU B IpPOLIECCE
510 UCIIApEHUs] M KOHJAeHcauuu. KumneHue IKUAKOCTU. YelbHas TeruioTa

napoo6pazoBanusi: L = O/m




2.11

Brnaxxnocts Bo3myxa

2.12

[InaBnenne wu Kpuctainuzauus. V3mMeHeHWe BHYTPEHHEH SHEpPrud mpHu

IJIaBJICHUU U KpUCTAJIJIM3allN. VI[CHLHaSI TCIJIOTA IIJIaBJICHUA:

h==

m

2.13

BHy'TpeHHSISI 3Hepr1/15{ Cr OpaHI/I}I TOIlJINBA. Yz[eanaﬂ TCIIJI0OTA CFOpaHI/ISI TOIlJIMBA.
q=0/m

2.14

[Tpunnumbe! paboTel TermoBeiX ABuraTenei. KITJI remmoBoro asurarens

2.15

Ilpakmuueckue pabomwl

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IMJIMHAPA; KOJIMYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWINHAP; KOJWYECTBA TEIUIOTHI,
OTJJAHHOTO HArpeThiM LMJIMHIPOM, IOCIE OIyCKaHHs €ro B BOAY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIBHOM BIIAXXHOCTU BO3/AyXa; YJIEIbHOW TEIJIOTHI
IaBjaeHus JpAa. lccnenoBaHue U3MEHEHHs TeMIepaTypbl BOABI  IpU
Pa3IUYHBIX YCJOBMSIX; SIBICHHS TEIJIOOOMEHA IPHU CMEIIMBAHUU XOJIOJAHON U

I‘Opﬂ‘l@ﬁ BOJbI; ITpoHeCcCa NCIIapCHUs

2.16

Qusuueckue A61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
SBJICHUSI B MPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue ColiHLa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoiicmea: KaluUIApbl, IPUMEPBl UCTIOJIb30BAaHUS KPUCTAILIOB,
XKHUJKOCTHBIM TEPMOMETp, NaTUMK TeMIEepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onexkrpuszanus Tei. J[Ba BUga 3JeKTpUUECKHUX 3apsiioB

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

34

Onektpruueckoe mnone. Hanpsok€HHOcTh  3iiekTpuueckoro mnoss. [IpuHnmn

CYHICpHO3UINU JICKTPUICCKUX mmoJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn onexrpuyeckux 3apsgoB. [leficTBHE JJIEKTPUYECKOTO IOJIA Ha

aneKkTpudeckue 3apsiabl. [[poOBOJHUKY U TUANEKTPUKH




[TocTossHHBIN AIEeKTpUYECKUil TOK. JlefcTBUs siekTpudyeckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/4
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y ACTBHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
18 3akoH Oma a5 yqactka snekrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
N A o oW g A T T
3.9 [TapannensHOE cOeTMHEHNE TPOBOAHUKOB PABHOI'O COMPOTHUBIICHUS:
U=U,;I=1+1;R=—.
- “ - - 7
CmenaHHble COETMHEHUS TPOBOJHUKOB
3.10 PaGoTa u MmomtHOCTH 5ekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
2
3.11 QO=I"-R-t
310 OnpbiT Opcrena. MarHuTHOE TOJIE€ TPSIMOTO TMPOBOJIHUKA C TOKOM. JIMHHUM
MarHUTHOW MHIYKIIUH
313 MarauTHOe T1OJIe TOCTOSHHOIO MAarHurta. B3auMoAencTBUE NOCTOSIHHBIX
MarHMTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA POBOJHUK C TOKOM
3.15 Omnprter @apazes. SBnenne aneKTpoMaruuTHON UHAYKIWH. [IpaBuno Jlenmna
IIpakxmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTUBICHHS  PE3UCTOpPAa;  MOIIHOCTH
3.16 AJIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.

Hccnenopanue 3aBHCHMOCTH  CHIIBI TOKa, BO3HHUKAOOICTO B IIPOBOJHUKE

(pe3ucTophbl, TaMITOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBHCHMOCTH




CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro IMOMEPEYHOr0 CEYEHHUs U
YAEIBHOTO CONPOTUBIICHNUS.

[IpoBepka mpaBwiia Il IEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEA0BATEIBHOM
COCIMHCHUM MPOBOJHUKOB; MpPaBWIA JJi CHJIBl 3JIEKTPUUECKOTO0 TOKa MpU

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6leHUA 6 Npupolde: SIEKTPUUECKUE SBJIEHHUS B armocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MoJe 3eMiu, Ipeld MmoIocos,
POJIb MAarHUTHOTO MOJIS U711 KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOcTart,
CUCTYMK  DJIGKTPUYECKOM  DHEPTruH,  OIJIEKTPOOCBETUTEIBHBIE  MPHUOOPEI,
3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKUE
NPEIOXPAHUTENIN, JJIEKTPOMArHUT, JJIEKTPOJBHUraTelb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JIyueBast mozenb ceta. [IpsmonnHeliHOE pacipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomienue cBeTa. 3aKOH NMPETOMIICHUS CBETA
3.23 Hucnepcus cBera
324 JIunza. Xoa nydeit B nuHze. DokycHoe paccTosiHue JMH3BL. OnTHYyeckas cuiia
‘ muH3eL: D = 1/F
3.25 I'ma3 kak onrtudeckas cucrema. OnTudeckue mprudopbI
Ipakmuueckue pabomuwl
N3mepenue ontuyeckoil cuiibl coOuparomeld TuH3bI; (POKYCHOTO PacCTOSHUS
coOuparoliei JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETA U U300paxeHUs,
326 KOT'Jla IpeMET PacIoio’KeH B ABOMHOM (oKyce), MOKa3aTes IpeIoMISHUS CTEeKIIa.
‘ WccnenoBanue cBoiicTBa M300pa)KeHMs, IOJIYYEHHOTO C  IOMOUIbIO
coOuparomield JUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJjla TMPEJOMIICHHS] CBETOBOI'O Jiydya OT yrIJia TAJCHUs Ha TpaHUIIES
«BO3JIyX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHbel, 1Bera Ten,
‘ ONTHYECKHUE ABJICHHS B aTMOcdepe (1iBeT HeOa, pedpakius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA




PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydeHus. Peakiun anbda-u Oera-

4.1
pacmaja

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Mmoens aToma

4.3 CocraB atoMHOrO0 siipa. M3otonsl

4.4 [Iepron nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBI PaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE Jy4H, pPaJUOAKTUBHOE H3JIy4Y€HUE MPHUPOIHBIX MHHEPAJIOB,
JefCTBUE paAMOAKTUBHBIX U3JTyY€HUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN J103UMETp, Kamepa

BI/IJ'IBCOHa, SAACpHad SOHCPreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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