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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma  coctaBiieHa B COOTBETCTBHM C  TpeOoBaHusimu  DemepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa BTOPOTO IIOKOJIEHHUS OCHOBHOTO OOIIETro
o0OpazoBaHus 10 PU3NKE

o [Ipukaza MunucrepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®@enepannn: «O0
YTBEpXKJICHHUH W BBEACHUM B JCWCTBHE (DeepaabHOro TOCyIapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJIapTa OCHOBHOTO oOmiero oOpaszoBanus» oT 17.05.2012
roga Ne413. C uzmeHeHusiMu u jonoigHeHusMHu oT 29.12.2014 roxa, 31 nexabps
2015 rona, 24 centsiops, 11 nexadps 2020 rona.

Pa3zpaborannas paGouast mporpamma peamzyercs mo yueonuky: Mskumes [.5., ByxoBies
b.b., Corckuit H.H. ®wusuka, 10 kinacc. YueOHuk 11 o0ieoOpa3oBaTebHBIX OpraHU3aIui, —
M: IlpocBemenue, 2021, paccunranHas Ha 68 yacoB B roJ (2 yaca B HEJEJI0) U HAIpaBjeHa Ha
6a30BbIi (00IIC00pa30BaTEIBHBIN) YPOBEHDb U3YUCHHS TIPEIMETA.

LlenTps! 00pa30BaHus €CTECTBEHHO- HAYYHOM HanpaBiIeHHOCTH «Touka pocTa» Co3/1aHbl €
ENBI0 PA3BUTHA y 00yUAIOMIMXCS €CTECTBEHHO- HAYYHOM, MaTeMaTHIECKOH, MHPOPMALIMOHHOM
IPaMOTHOCTH, (POPMUPOBAHMS KPUTHUECKOTO U KPEATUBHOI'O MBIIIJICHHSI, COBEPILICHCTBOBAHMS
€CTECTBEHHO- HAYYHOM HalpaBJICHHOCTH, a TAK)Ke JJIsl IPAKTUUECKON OTpabOTKH y4eOHOTo
MmarepHaia 1o yueoHsM npeameram «duzuka», « Xumusa», «buonorus»

Mean u 3axaum:
Peanuzanus ocHOBHBIX 00111€00pa30BaTENbHBIX HPOrpaMM M0 Y4YEOHBIM IpeAMETaM
€CTECTBEHHO-HAYyYHOW HAMpaBJICHHOCTH, B TOM 4YHCIE B paMKaX BHEYPOUHOI
JESTEIIbHOCTH 00YyJarOIIXCSl.
Pa3zpaboTka u peanuzaiusi pa3HOYPOBHEBBIX JOIOJHUTEIBHBIX O0IIE00pa30BaTEIbHBIX
IpOTpaMM €CTECTBEHHO-HAYYHOUH HANpaBIEHHOCTH, a TAaK)Ke MHBIX NPOTPaMM, B TOM
Yrciie B KAHUKYIISIPHBIH MTEPHO/I.
BopneueHnne yyamuxcs ¥ nearornd4eckux paboTHUKOB B IPOEKTHYIO AEATEIbHOCTb.
[ToBbilieHNE NPOPECCHOHAIBHOIO MAacTepCTBA IEIAarorH4eCcKUX pabOTHUKOB IIEHTpA,
peaM3yIoLIMX OCHOBHBIE U JONOJHUTENbHbIE 00111€00pa30BaTeIbHBIE IPOTPAMMBI.
Coznanue nentpa «Touka pocra» mpeirnojaraeT OCHalleHHe 0011eo0pa3oBaTeNbHOM
opraHu3aiu 00opyaoBaHUEM ITU(POBOIL 1abopaTopu.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE Pe3VJIbTAThI

JIngynoCTHRIMU pe3yiabTaTaMu U3y4YCHUA NpEAMECTA «Du3nKay SIBISIOTCS CICOAYOINC YMCHHA:

OCO3HaBaTh E€IMHCTBO M  IEJIOCTHOCTh OKPYXKAIOIIETO MHpPa, BO3MOXXHOCTH  €rO
M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHHH Hayku. [loCTeNIeHHO BBICTpauBaTh
COOCTBEHHOE 11€JIOCTHOE MHUPOBO33PEHUE:

BI)Ipa6aTI)IBaTI) CBOM COOCTBEHHBIE OTBETHI HAa OCHOBHBIE >KA3HEHHBIE BOITPOCHI, KOTOPLIC
CTaBUT JINYHBIN KUZHEHHBIN OTIBIT;

YUYUThCS TPHU3HABATH MPOTHBOPEUMBOCTh M HE3aBEPIIEHHOCTh CBOUX B3TJSIOB HA MHD,
BO3MOXHOCTH UX UBMCHCHU S,

YUUTBCSI UCTIONB30BATh CBOU B3IJISA/BI HA MHp ISl OOBSCHEHHUS PA3IUYHBIX CUTYAIUH, PeLICHUS
BO3HUKAIOIINX MPOOJIEM 1 U3BICUCHUS )KU3HEHHBIX YPOKOB;

0CO3HaBaTb CBOM HHTEPCCHI, HAXOJWUTh W H3Yy4aTb B y"Ie6HI/IKaX 0 pasHbIM IIPEAMETaAM
MaTrepHrai, UMEIONIUN OTHOIIEHHE K CBOMM HHTepecaM. Vcrmonp30BaTh CBOM MHTEPECHI IS
BBIOOpa MHAMBHUIYAIBHOM 00pa3oBaTeNbHONW TpPAGKTOPHHU, TOTEHIUATBHONW Oymyiiei
MpoQeCCu U COOTBETCTBYIOMIETO NMPO(HIBHOTO 00pa30oBaHNs;

NpHOOPeTaTh OMBIT yYacTHs B JAeNaxX, MPUHOCSIINX TOIb3Y JIOASM;



OLIEHUBATh JKU3HEHHBbIE CUTYyallUM C TOYKH 3peHHs Oe30macHoro obpaza XHU3HH U
COXpaHEHUS  3/0pOBbS.  YUUThCA  BBIOMpATh  CTHIb  [OBEJICHHUS,  NPHBBIYKH,
obecneunBatomue 6e30macHblii 00pa3 KU3HU M COXPAaHEHHME CBOETO 3/10pOBbs, a TaKXkKe
OJIM3KUX JIIOZIEH M OKPYKaIOIIKX;

OLICHMBATh JKOJOTMYECKUN PUCK B3aMMOOTHOLICHHMN 4YeloBeKa W mpuponasl. PopmupoBaTh
JKOJIOTHYECKOE MBIIUICHUE: YMEHUE OLCHUBATH CBOI JEATEIBHOCTb M IOCTYIIKH IPYIHX
JIOJEH C TOUKHU 3PCHMSI COXPAHEHUS! OKPY)KAIOIIEH CPElbl.

MeTanpeaMeTHbIE Pe3VJabTAThI

MertanpeaMeTHBIMU pe3yJIbTaTaMu U3yueHus npeameTa «duzukay spusercs hopmupoanue Y'Y /1.

PeryasituBubie YY /|

CamocrodTenbHO  OOHapyXuBaThb W (OpMyIMpOBaTb HpoOJeMy B  KIACCHOH U
VHAUBHIYaJIbHON yueOHOH e TeIbHOCTH.

BbiaBurath BepcuM pemieHus MpoOJeMbl, OCO3HABaTh KOHEUHBIH pe3ysbTar, BbIOMpaTh U3
HPEI0KEHHBIX CPEACTB U MCKaTh CAMOCTOSITENILHO CPE/ICTBA JOCTHKEHHS LIEIIH.

CocTaBnaTh (MHAMBUAYATIbHO WIM B TPYIIE) IJIaH PEIIECHUS IPOOIEMBI.

Pabotasg mo npennioxkeHHOMY U (WIM) CaMOCTOSITENIBHO COCTAaBICHHOMY IUIaHYy, HCIOJb30BaTh
HapsZly C OCHOBHBIMU CPEACTBAaMM U JIONOJHUTENbHBIE: CIPaBOYHYIO JIUTEPATypy,
¢duznveckre npuOOpsI, KOMITBIOTE.

[InanupoBaTh CBOIO MHMBUAYaIbHYIO 00pa30BaTENbHYIO TPAGKTOPHUIO.

PaGoTaTh 110 CaMOCTOATENBHO COCTABICHHOMY IIIaHY, CBEPSISICh C HUM U LIEJIbIO CSTEIbHOCTH,
MCTIPABIISS OINOKH, HCTIONB3YS CAMOCTOSTENIBHO T0J00paHHbIE CPECTBA.

CaMoCTOATENBHO OCO3HABATh NPUYMHBI CBOETO yCIEXa WM Heyclexa M HaXOIUTh CHOCOOBI
BBIX0/1a U3 CUTYallUU HeycIexa.

VYMeTb OLIEHMBaTh CTENEHb YCIEIIHOCTU CBOEH MHAMBUIYyalbHOH 00pa3oBaTeNbHON
JeATEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JINYHOCTHBIM Ka4eCTBaM M YePTaM XapakTepa («KaKoB 51»), OMpPeeNTh
HAIIPaBJICHHS CBOETO Pa3BUTHUS (KKAKUM 5 XOUY CTaTh», «4TO MHE JJIsl 3TOTO HAJI0 CHIENAThy).

IHo3naBarenabnbie YY /[

AHanmu3upoBaTh, CPaBHUBATh, KJIACCHU(PULIMPOBATh U 0000IIATh M3YYEHHbIE MOHSTHSL.

CTpouTb JOTMYHOE pAaCCyXKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHHE IPHUYUHHO - CJIEICTBEHHBIX
CBS3EH.

I[IpencraBnath MHOPMALUIO B BUJIE KOHCIEKTOB, Ta0JIMII, CXeM, IpahuKoB.

[IpeoGpazoBbiBaTh MHGOPMALIUIO U3 OTHOTO BHJAA B JPYrod U BHIOMpATh yIOOHYIO JisiceOst
Gopmy (ukcaryu u nmpeacTaBaeHus HHGOPMALIIH.

Mcnonb30BaTh pa3nuyHble BUABI YTEHHS (M3yyaroliee, MPOCMOTPOBOE, O3HAKOMUTENBHOE,
MOMCKOBOE), MPUEMBI CITyILIAHUS.

CamoMy co37aBaTh MCTOYHMKM MH(OpPMAlMU pa3HOrO THMA M U PasHbIX ayJauTOpHIL,
cobroaTh npaBuiIa HHGOPMALMOHHOHN O€30MaCHOCTH.

VMeTh MCTIONB30BaTh KOMIBIOTEPHBIE W KOMMYHHKAIIMOHHBIC TEXHOJNOTHH KaK MHCTPYMEHTIJIS
JOCTH>KEHUS CBOUX LIEJIEH.

VMeTb BbIOUpaTh a/IeKBaTHBIC 3a]aue MPOrpaMMHO-aINapaTHBIe CPECTBA M CEPBUCHL

IIpenmernbie YV /[
[Ipu 0OyueHuu gpuzuke NeATeNbHOCTD, CBSI3aHHAS C IPOBEICHUEM (HH3UIECKOTO SKCIIEPUMEHTA,

OKa3bIBaeTCS KOMILIEKCHOH. OHa BKJIIOYAET B ce0s PAA 5TanoB: INIAHUPOBAHUE, MOACIIUMPOBAHUC,

BBIJIBMOKCHUEC TUIIOTES, HaGJIIOI[CHI/Ie, HOI[GOp HpI/I60p0B 1 MOCTPOCHUC YCTAHOBOK, U3MCPCHUC,



npecTaBieHne U 00001eHne pe3ynbTaToB. sl 0CBOEHHS YKa3aHHBIX ATAIIOB IPUMEHSAETCS
SKCHEPUMEHTANIBHBIN METO/ U3yYeHHs (PU3NUECKUX SIBICHUI M MPOIECCOB.

Pemienue 3xcnepuMeHTAJNBHBIX 32124 (POPMHUPYET Y YYALIUXCH CJAeAYIOLHe YMEHHUS:

®  [POBOJUTH HAONIOJCHUS U OMKCHIBATH HX;

® 337aBaTh BOINPOCHI M HAXOJUTh OTBETHl HAa HHUX OIBITHBIM MyTEM, T. €. IUIAHUPOBATbH
BBITIOJIHEHUE MTPOCTEUILINX OIBITOB;
TPOBOJIUTH MPSMbIC M3MEPEHUS MPH TIOMOIIM HAnbOJIee YacTO MCIONB3YeMbIX PUOOpOB;
IPE/ICTABIIATh PE3YJIbTAThl K3MEPEHUH B BHIE TaOJIHIL,
JieJIaTh BHIBOJBI HA OCHOBE HAOJIOICHUN;
HAXOJUTh MPOCTEUIINE 3aKOHOMEPHOCTU B POTEKAHUU SIBJIEHUM M OCO3HAHHO UCIIOJIb30BaTh UX B
TIOBCEJTHEBHOM JKU3HHM, COOJIONAs pasyMHbIE TpaBHiIa TEXHUKH OE30MACHOCTH M IPOTHO3UPYS
NOCJIEICTBUS HENPABUIBHBIX JIEHCTBUN.

B npouecce 3kcnepuMeHTAILHOIO0 UCCIeA0BAHNS (PU3UYECKUX SIBJIEHUI (MPOLEeCcCOB) H
000011IeHUS TIOJTYYeHHBIX Pe3yJIbTATOB YUalluecs: J0JKHbI HAYYUTHCS:
®  yCTaHaBNMBAaTh (DYHKIMOHAIBHYIO CBS3b M B3aMMO3aBUCUMOCTH SBJIECHUI (IIPOLIECCOB);
®  MOJENUPOBATh ABIEHUS (TIPOLECCHI);
®  BbIBUIaTh TUIIOTE3bI, SKCIEPUMEHTAIBHO MPOBEPATh UX M MHTEPIPETHPOBATH MOTyYCHHBIE
pe3yNIbTaThl;
e IByYarh (PM3MUECKHE 3aKOHBI M TEOPHH, YCTAHABINBATH TPAHUIIBI UX MPUMEHUMOCTH.

Kommynukatusubie YY/[

OtcrauBas CBO TOUKY 3pEHUs, IIPUBOJUTH apIyMEHThI U MOATBEPXKAATh UX (aKTaMH.
VMeTh B JIUCKYCCHH BBIIBUTATh KOHTPAPTYMEHTHI, TepedpasupoBaTh CBOI MBICIb (BIajCHHE
MEXaHU3MOM KBUBAJICHTHBIX 3aMEH).

e  VuurhCcs KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHUIO, YMETh IpPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHUS U €70 KOPPEKTUPOBATh.

e Paznnuath B NMMCHMEHHOM M YCTHOM peud MHEHHUE (TOUKY 3pEHHs), 10Ka3aTeabCTBa (apryMeHTHI,
(aKThI), TUIIOTE3bI, AKCUOMBI, TEOPHH.

e VYMeTh B3NIAHYTh HAa CHTYyalM0 C WHOM MO3MLIMM M JOrOBapuBaThCid C  JIFOABMH,
IPUIEPKUBAFOLIUXCSI UHBIX TOYEK 3PEHHUSL.

IIpeameTHbIe pe3yabTaThI
BbIYCKHHK HAYYMTCH!

e JIEMOHCTPUPOBATh Ha MHpUMEpax poib U MecTo (U3MKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHUM, B IIPAKTUYECKOU
JeATEIbHOCTH JTIOJEH;

e JIEMOHCTPUpPOBaTh Ha MPUMEPAX B3aUMOCBA3b MEXAY (H3UKOW M JAPYTUMU €CTECTBEHHBIMH
HayKaMHu;

HMCTIONb30BaTh HHPOPMALMI0 (DH3MUECKOr0 COJACPIKAHUA MPH PEIICHUH YYeOHBIX, MPAaKTHUECKHUX,
HPOEKTHBIX U UCCIENOBATENbCKHIX 3a]a4, HHTETpUpys NHOOPMAIIMIO U3 PA3TUYHBIX HCTOYHUKOB U
KPUTUYECKH €€ OLIEHUBAS,
® [pPOBOAUTH MpsIMbIE M KOCBEHHbIE HW3MEHEHHS (HM3MUECKUX BEIMYMH, BbIOMpas

U3MepUTEbHBIE TPUOOPBI C YUETOM HEOOXOAUMOM TOYHOCTH U3MEPEHHH, IJIaHUPOBATh XOJ

U3MEPEHNH, T0JIy4aTh 3HAUYEHHE M3MEPAEMOM BEIMYMHBI M OLEHHMBATh OTHOCUTEJIBHYIO

HOTPELIHOCT M0 33JJaHHBIM (popMyIiam;
® [POBOJUTH HCCJENOBAHUS 3aBUCUMOCTEH MEXTy (GU3MYECKUMM BEIMYMHAMU: IIPOBOIHUTDH

U3MEPEHHS U ONIPEEIATh Ha OCHOBE NCCIIEJOBAHUS 3HAUYCHUE TIAPAMETPOB, XaPAKTEPU3YIOIIUX

JAHHYIO 3aBHCUMOCTb MEXIy BEIUYMHAMHU, U JENaTh BBIBOX C YYETOM MOIPEIIHOCTH



W3MEPEHHI;

peraTth KauecTBEHHbIC 33/1auHl (B TOM YHCIE U MEXKIPEIMETHOTO XapaKTepa): UCTONb3ys MOJIEIH,
(u3nuecKre BETMYMHBI U 3aKOHBI, BBICTPAUBAThH JIOTMYECKH BEPHYIO HEMOYKY OOBSCHEHUS
(mokazaTenbCcTBa) MPEIOKEHHOTO B 33/1a4€ Iporiecca (SBICHUs);

pemarb pacyéTHbIC 3aaud C SBHO 3aJ[aHHONH (DM3MYECKOH MOJENBIO: HAXOAUTH (PU3UUYECKHE
BEIMYMHBI M 3aKOHBI, HEOOXOAMMBIE M JOCTATOYHbIC IS €€ PelIeHHs, MPOBOJUTH PacuéTbl U
NPOBEPATH MOTYUCHHBIN Pe3ybTaT;

UCIONIb30BaTh MH(POPMAIMIO W TPUMEHATh 3HAHUS O NPHHIMIAX PAbOTBI W OCHOBHBIX
XapaKTepUCTUKAX HM3YUYCHHBIX MalIWH, MPUOOPOB M JPYIUX TEXHUYECKUX YCTPOMCTB s
pelIeHHs MPaKTUIECKHX, yueOHO-UCCIeJOBATEILCKUX M TPOSKTHBIX 33/1a4;

BLINVCKHHK MOJYYUT BO3MOKHOCTh HAYYNTLCSH:

IOHUMaTh ¥ OOBACHATH LENOCTHOCTh (U3UUECKOW TEOPUM, pa3IuyaTbh TIpPaHULBl €&
IPUMEHUMOCTH ¥ MECTO B PAAY JpYTruX (GPU3MUECKUX TEOPUH;

BIIa/IETh MPUEMAMH TIOCTPOCHHS TEOPETUYECKHUX JI0KA3aTeNbCTB MPOTEKaHUs (PH3MIECKUX SBICHUN
Y IIPOLIECCOB HA OCHOBE MOJIyYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEIILCTB;

BBIJIBUIaTh THIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIATAIOIIMX 3aKOHOB;

CaMOCTOATENFHO TUIAHUPOBATh U TPOBOAUTH (DU3MUECKUE IKCIICPHMEHTHI,

XapaKTepu30BaTh I7100abHBIE MPOOJEMBI, CTOSLIME MEpe] YENOBEYECTBOM: SHEPreTHYeCKue,
CBIPbEBBIE, IKOJIOTUUECKUE, — U POJIb (PU3MKHU B PEILICHUH ITUX IPOoOIeM;

pelaTh NpPaKTUKO-OPUEHTUPOBAHHBIE KAaUECTBEHHbIE U pAaCU€THbIE (PU3MUECKME 3a/1aui C
BBIOOPOM (PU3UUECKON MOJIENH, UCIONB3Ys HECKONbKO (DM3MYECKUX 3aKOHOB WM (hopMmyd,
CBS3BIBAIOLIMX M3BECTHBIE (PU3NUECKHIE BEINUUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBSI3€EH;
OOBSCHATD MPUHIUITBI PAOOTHI M XapAKTEPUCTUKU M3YYEHHBIX MAIINH, TPUOOPOB U TEXHUIECKUX
YCTPOUCTB;

HMCTIONb30BaTh HUH(POPMALMIO (PU3MUECKOr0 COJAEPIKAHUA NP PEIIEHUH YYeOHbIX, NPAaKTHYECKHUX,
IPOCKTHBIX M HCCIEAOBATENbCKAX 33/ad, HMHTETPUpYSd HWH(YOPMALUIO W3 Pa3IUYHBIX
VICTOYHUKOB U KPUTUYECKH €€ OLIEHUBAS;

pasnuyath ¥ YMETh MCIOJb30BaTh B y4eOHO-MCCIEA0BATENbCKOM JEATEIbHOCTH METO/bI
HAyyHOTO TNO3HaHUS (HaOJIOJIEHUE, ONHMCAaHWE, W3MEPEHHE, SKCIIEPUMEHT, BBIABHKEHHE
TUIOTE3bI, MOJICTUPOBAHUE U Ap.) U (OPMBI HAYYHOTO MO3HAHUSA ((PaKThl, 3aKOHBI, TEOPUH),
JEMOHCTpUpPYs Ha  IpUMepax MX poIb M  MECTO B  HAay4yHOM  II03HAHUW,



Coaepxanue kypca ¢pusuku 10 kaace

HaszBanue
pasnena

Conep:xanue pasaena

Ko.-
BO
4acoB

BxoaHasi KOHTpoJILHAsA padoTa

MEXAHHUKA

25

OCHOBHBIC
0COOEHHOCTH
¢buznveckoro
METO/1a
HCCIIEIOBAHUS

®u3uka ¥ no3HaHue mupa. Uro Takoe MexaHuKa.

OCHOBBI
KUHEMATUKU

JBuxenue Touku tena. [lonoxxenue B mpoCcTpaHCTBeE.
CriocoOb1 onucanus nBmwkeHus. Cuctema oTcuera.
[lepemenienue. CKOpOCTh paBHOMEPHOI'O
IIPSAMOJIMHEMHOTO IBU>KEHHSI. Y pABHEHHE PABHOMEPHOTO
MPSIMOJIMHEHOTO IBM>KEHHS] TOUKU. MTHOBEHHAas
ckopocTtb. CioxeHue ckopocteil. Y ckopenue. JBuxenue
C IOCTOSIHHBIM YCKOpeHHeM. EnnHuia yckopeHusl.
CKopocCTb MU IBUKEHUU C TOCTOSSHHBIM YCKOPEHUEM.
VYpaBHEHUE NBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM.
PaBHOMEpHOE IBUKEHUE TOUYKHU IO OKPYKHOCTH.

OCHOBBI
JIMHAMUKA

Marepuanbnas Touka. [lepbiii 3akoH Herotona. Cuna.
Bropoii 3akon Herotona. Macca. Tpernii 3akoH
Herorona. Equnnnst maces! u cuisl. [lonatue o cucreme
enuHull. Cuisl B mpupojie. Cuiibl BCEMUPHOTO
TATOTEHUs. 3aKOH BCEMUPHOTro TAroreHus. [lepsas
KocMu4ecKasi ckopocTb. Cuiia TSKECTH U BEC.
HesecomocTts. [lepopmanus u cuiibl yopyroctu. 3akoH
I'yka. Cunbl TpeHus. Cuibl TPEHUS MEXIY
COIPHUKACAIOIIUMUCS TOBEPXHOCTSMH TBEP/BIX TEII.
Cunpl CONPOTUBIIEHUS IPU JIBUKEHUH TBEPABIX TEN B
KUAKOCTAX U razax.

Jlabopamopuasa paboma «13yuenve NBU>KEHUS TeJa 10
OKPYKHOCTH TOJ] IEWCTBUEM CHJI YIIPYTOCTH U TSHKECTH

3aKOHBI
COXpaHEHUs B
MEXaHUKE

Nmmynse maTepuanbHOi Touku. Jpyras GopmynanupoBka
BTOpOro 3akoHa HproToHA. 3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE ABUKEHUE. Y CIIEXU B OCBOCHUH
KOCMHUYECKOT0 MpocTpancTBa. PaboTa cuibl. MOIIHOCTD.
Oneprusi. Kunetnueckast SJHEprus U €€ N3MEHEHHE.
Pabora cuibl TspkecTu. PaboTa cuibl yripyrocTu.
[TorenumanbHas SHEPrUs. 3aKOH COXPAHEHUS YHEPTUH B
MEXaHUKE. Y MEHBIICHHE MEXAHUUYECKON IHEPTUU
CHUCTEMBI MOJT IEUCTBUEM CHJI TPEHHUSL.

Jlabopamopuasa paboma «V3yueHne 3akoHa COXpaHEHUS
MEXaHUYECKOW SHEPTUN.

Crartuka

PaBnoBecue tein. IlepBoe ycinoBue paBHOBECUS TBEPAOTO
Tesia. MoMeHT cuiibl. BTopoe ycioBre paBHOBECHS
TBEPAOTIO Tea.

Koumponvnaa paboma «Mexanukay

MOJIEKYJIAPHASA ®U3UKA. TEIIJIOBBIE SABJIEHUA

19

OCHOBBI

‘ OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOMN

19




MOJICKYJISIPHO-
KUHETUYECKON
TEOPHUH

teopuu. Pazmepsl Mosiekys. Macca MoJieKyiI.
KonuuectBo BemectBa. bpoyHnoBckoe nBuskenue. CHilbl
B3auMOJIeicTBHs MoseKy. CTpoeHue ra3000pa3HbIX,
JKUJIKUX U TBEPABIX Tell. V1eanbHblil ra3 B MOJIEKYJISIPHO-
KHMHETH4eCKO Teopuu. OCHOBHOE ypaBHEHUE
MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH Ta30B.
Temneparypa. TemnoBoe paBHoBecue. OnpenesieHue
TeMriepatypbl. AOCOIIOTHAS TeMieparypa. TeMieparypa
- Mepa CpeIHEN KHHETUYECKON IHEPTUN MOJIEKYIL.
N3mepenne ckopocTel MOJIEKYJ ra3a. Y paBHEHUE
COCTOSIHUS MACAIBHOIO ra3a. ['a30Bble 3aKOHBI.
Hacepiennstii nap. 3aBUCUMOCTb J1aBJICHUS
HACBIIIEHHOT 0 1apa OoT TeMmneparypsl. Kunenue.
BnaxnocTs Bo3ayxa u ee uzmepenue. CtpoeHue u
CBOICTBa KPUCTATNYECKUX U aMOP(HBIX TeJl.
Buytpennss sHeprusi. Pabora B TepMoiuHaMuUKe.
KonuuecTtBo TemnoTsl. [lepBblil 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHue 1epBoro 3aKoHa TEPMOJUHAMUKH K
pa3IuYHBIM npoueccaM. HeoOpaTuMocTh mpoIieccoB B
npupoje. [ IpuHIunbl 1eHCTBUS TEIIOBBIX JIBUraTENe.
KII/ TennoBbIx ABUTATENEH.

Jlabopamopuasa padoma «OnbITHAs IPOBEPKA 3aKOHA
I'eit-JIroccaka»

Konumponvnasa paboma «OCHOBbI TEPMOJIMHAMUKI))

IJIEKTPOJINMHAMUKA

22

DIeKTpOCTaTUKA

DIIEKTPUUECKHH 3apsil v dJIEMEHTApPHBIC YaCTHUIIbI. 3aKOH
COXPaHEHMUs IJIEKTPUUECKOTO 3apsiia. OCHOBHOM 3aKOH
ANEKTPOCTATHKU - 3aKOH Kynona. Enqunnna
AIIEKTPUYECKOTO 3apsAa. DJIEKTPUUECKOE MOJIE.
HanpsixeHHOCTB 351eKTpryeckoro nois. Ipunmun
cynepno3uuu nosuei. CuiaoBble JIMHAU 3JIEKTPUIECKOTO
noJisi. HanpskeHHOCTD 1oJIs 3apsi’KEHHOTo 11apa.
ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
JIM3IIeKTPUKY B AJIEKTPOCTAaTUYECKOM ITOJIE.
[Tonspuzanus auanekTpukoB. [loTeHManpHas 3Heprus
3apsKEHHOTO TeJla B OTHOPOJAHOM 3JIEKTPOCTATUYECKOM
nosie. [loreHnman anekTpocTaTuyecKoro mnosisi, pa3HoCTh
noTeHuuanoB. CBs3b MEXy HANPSKEHHOCTHIO
AIIEKTPOCTATUYECKOTO OJISI U HAIIPSKEHUEM.
OKBHUINOTEHIHAIIBHBIE TTOBEPXHOCTH. DIEKTPOEMKOCTb.
Enunnne! anexkrpoeMkoctd. Konaencaropsl. DHeprus
3apsKEHHOT0 KOH/IEHCaTopa.

Konumponvnasa paboma «IJIeKTPOCTATHKAY.

11

3aKOHBI
HOCTOSIHHOT'O
TOKa

DIIeKTPpUUECKHI TOK. Y CTIOBUS, HEOOXOAMMBIE TSI €TO
cyliecTBoBaHMs. 3akoH OMa JiJIsl ydacTKa LemnHu.
ConpoTtuBieHue. DIEKTPUUECKUE LETIH.
[TocnenoBarenbHOE U MapayIeIbHOE COEAMHEHUE
MPOBOAHUKOB. PaboTa M MOILITHOCTH MOCTOSIHHOTO TOKA.
DNEeKTpoABMKYIAs cuiia. 3akoH Oma JJis MOJTHOM LIETIH.
Jlabopamopnan paooma «13yuenue
MOCJIEIOBATEIBLHOTO U NapAJJIEIbHOTO COSTUHEHUS
IIPOBOJTHUKOB.




Koumponvnana paooma «3axon OMa 1J1s1 0JTHOH

nenm»
10 | DnexTpuyeckui | DIEKTpUUECKas MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. 5
TOK B Pa3JINYHBIX | DJIEKTPUUECKUN TOK B MOITYIPOBOAHUKAX.
cpenax DJleKTprUYecKasi NPOBOAUMOCTb IOJTYIIPOBOJHUKOB IIPU

HaJIMYUU IprUMeceil. DJIEKTPUYECKUI TOK Yepe3 KOHTAKT
MIOJIyIIPOBOJIHUKOB p-, N-TUIOB. [101ynpOBOIHUKOBBIN
nuoa. TpaH3ucTop. DINEKTPUUECKUHN TOK B HKUIAKOCTSIX.
3aKOH 3JICKTPOJIN3a. DJIIEKTPUUYECKUHN TOK B ra3ax.

HpOMe)KyTO‘lHaﬂ arrecranud

NTOI'O

68

KanennapHo-remaTtudeckoe mianupoBanue no ¢pusuke 10 kiaace

Ne Tema [Hata Hcnons3oBanue 060pynoBaHHs
ITo IIo | meHTpa ecTeCTBEHHO-HAyYHOU U
wiany | Ga | TeXHONOrMYEeCKOM

KTY | mampasiieHHOCTEW«T04UKa pocTay

1/1 BxomHast koHTposbHas paboTa 1 1.09

MEXAHHUKA (25 4.)
OcHoBHBIE 0CO0EHHOCTH (pr3myecKoro Meronaa uccuempoBanus (1 4.)

2/1 dusnka u no3Hanue mupa. Uto takoe 1 3.09
MeXaHUKa.

OcHoBbI KHHEMATHKH (6 4.)

3/1 JBmkenne Touku tena. [lomoxkeHue B 1 8.09
npoctpaHcTBe. CriocoObl onmMcaHus
nermxenna. Cucrema orcyera.

Ilepemenienue

4/2 CKOpOCTh paBHOMEPHOTO 1 10.09
NPSIMOJINHEHHOTO IBUXKEHUS.

YpaBHEHHE paBHOMEPHOTO
NPSIMOJINHEHHOTO IBUKEHUS TOUKH.

5/3 MrHoBeHHas ckopocTh. ClioKeHHne 1 15.09
CKOpPOCTEH.

6/4 Yckopenue. J|BuxkeHue ¢ mocTostHHbIM | 1 17.09
yckoperneM. EquHunIa yckopeHwsl.

7/5 CxopocTb IIpH JBUKEHHUH C 1 22.09 HITatuB 1abopaTOpPHBIA,
TIOCTOSTHHBIM YCKOpPEHHEM. Y paBHEHUE MeXaHUYeCKasi CKaMbsl, OpyCOK
JIBMKEHUS C TOCTOSIHHBIM YCKOPEHHUEM. JIepeBSHHBIHN, 3JIEKTPOHHBIN
®poHTanpHas JabopaTopHas padbora CEKYHJIOMED C JaTYHKAMH,
«M3ydyeHue paBHOYCKOPEHHOTO MarHUTOYIpaBIisieMble T€PKOHOBBIE
MPSIMOJIMHEHHOTO IBUKCHU S JATYNKU CEKyHIOMepa

8/6 PaBHOMEpHOE ABMKEHUE TOUKH TIO 1 24.09
OKPY>KHOCTH.

OcHOBBI TUHAMUKH (8 4.)

9/1 MartepuanbHas Touka. [IepBrlii 3aK0oH 1 29.09
Herorona. Cuina.

10/2 Bropoii 3akon HetoTona. Macca. 1 1.10

11/3 Tpernii 3akon Herotona. Equautis 1 6.10




Mmacchel U cuibl. [ToHsTHE O cucTeMe
€IVHMUILI.

12/4

Cwuibl B ipupojie. Cuiibl BCEMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO
TATOTEHUS

8.10

13/5

IlepBas kocmuueckas ckopoctsb. Cuna
TSDKECTH U Bec. HeBecomMoCTs.

13.10

14/6

Hedopmarust ¥ CHITBI yIPYrOCTH. 3aKOH
I'yka.

15.10

15/7

Cunpl TpeHus. CUibl TPEHUSI MEXKAY
COIPUKACAIOLIUMHUCS MTOBEPXHOCTIMU
TBepAbIX Tel. CHUIIBI CONPOTUBICHUS
MIPH IBUYKEHUH TBEPIBIX TET B
KHUJIKOCTSIX ¥ ra3zax. @poHTanpHas
naboparopnas pabota «3ydyenue
JBYDKEHUS TeJa MPU ACUCTBUH CHITBI
TPEHUSI

20.10

HepeBsiHHBII Opycok, Habop
Ipy30B, MEXaHHYECKasi CKaMbS,
JUHAMOMETP

16/8

JlaboparopHas pabota Ne 1 «M3yuenue
JBMDKCHUS TEJa TI0 OKPY)KHOCTH 10T
JEUCTBUEM CHJI YIIPYTOCTHU U TAKECTU»

22.10

Beckl 251eKTpOHHBIE, IITATUB
71a00paTOPHBIi ¢ AepKaTenem,
JTMHAMOMETp, HUTb, JIEHTa MEpHas,
aucT Oymary, rpy3. DJIeKTpOHHBIN
CEKYHJIOMEp

3aKOHbI cCOXpaHeHus! B MexaHuke (7 4.)

171

NMnynbsc maTepraibHOW TOYKH.
Hpyras ¢popMyIupoBKa BTOPOro 3aKOHa
Herotona. 3akoH coxpaHeHus
UMITyJIbCa

1

27.10

18/2

®poHTanpHas JabopaTopHas pabora
«HMccnenoBanue ynpyroro u
HEYIIPYTOro CTOJIKHOBEHUS TEI».
PeakTuBHOE nBMKEHHE. Y CIIEXU B
OCBOECHUH KOCMHYECKOI'0
MIPOCTPAHCTBA.

29.10

Hunusapsl MeTaIMYecKue
(UTFOMUHUEBBIN U CTATBHOM ), HUTb,
MJIACTHJIMH, ITATUB JTaOOpaTOPHBII
C JIepKaTeneM, JTUHENKa

19/3

Pa6ora criibl. MOIIIHOCTS.

10.11

20/4

3Hepr1/15{. Kunernueckas OHCPIUAa " €€
N3MCHCHIUC.

12.11

21/5

PabGora cunel Tsxectr. Pabora cuiiel
ynpyroctu. [loTeHnnansHas SHepTHsl.

17.11

22/6

3aKOH COXpaHEHUs YHEPTUH B
MEXaHHUKE. Y MEHBLICHHE
MeXaHHIeCKOH OHEPIUU CUCTEMEI 110
JEMCTBUEM CUJI TPEHMUSI.

19.11

23/7

JlabopaTtopHas padota N2 «3yuenue
3aKOHA COXPAHEHUS MEXaHHYECKON
SHEPTUM.

2411

[Ipyxwuna xectkocthio 20 H/m,
rpy3 maccoi 100 r (2 mr.), mraTus
71a00paTOPHBIN C IepKATEIEM,
JIMHEWKa

Craruka (3 4.)

24/1

PaBuoBecue Ten. IlepBoe ycinoBue
paBHOBECHSI TBEPJIOTO TENA.

26.11

25/2

MowmeHnT cuisl. Bropoe ycnoBue
paBHOBECHSI TBEPJIOTO TENA.

1.12

26/3

KonrtponbHast padora Ne 1 «MexaHuka»

3.12




MOJIEKYJIAPHASA ®U3UKA. TEIIJIOBBIE AABJIEHUA (19 4.)

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM Teopuun (19 4.)

27/1 OcCHOBHBbIE NOJIOXKEHUS MOJEKYJIsipHO- | 1 8.12
KHUHETUYECKON Teopuu. Pazmepnl
MoJeKysl. Macca moiiekyn. Konuuectso
BelIeCTBa
28/2 BbpoynoBckoe nemkenue. CHiibl 1 10.12
B3aMMO/JICHCTBUS MOJICKYIL.
29/3 CtpoeHue ra3000pa3HbIX, KUIKUX U 1 15.12
TBEPJIBIX TEI.
30/4 WneanpHbIN ra3 B MOJIEKYIISIPHO- 1 17.12
KHHETH4YecKoi Teoprun. OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-
KUHETHUYECKON TEOPUU ra30B
31/5 Temmnepatypa. TeraoBoe paBHOBecCHE. 1 22.12
Ornpenenenue TeMIiepaTyphl.
AGcomtoTHas TemrepaTypa.
Temmneparypa - Mepa cpeaHei
KHHETUYECKOM SHEPTUU MOJICKYI
3216 W3MepeHne CKOpOCTei MOJIEKYJT ra3a 1 24.12
33/7 YpaBHEeHUE COCTOAHUS UICATILHOTO 1
rasa.

34/8 ["a30BbIE 3aKOHBI. 1 Hemonctpauus «3menenue
JTABJICHHE Ta3a C U3MCHCHHEM
o0BbemMa Mpu MOCTOSTHHOU
TEMIIEPATypPEe»: TaTUHK JTaBIICHUSI.
JlaTuuk TeMmneparypsl, IITATHUB,
COCY/ JUTSI IEMOHCTPAIHH Ta30BbIX
3aKOHOB, HAacoC.
HemoHnctpanus «3meHenue
JTABJICHUS ra3a ¢ U3MEHEHHEM
TEMIIEPATYPHI PU TIOCTOSTHHOM
o0beMe»:
JlaTuuk naBieHUS, TATIUK
TEMIEPATyPhI, IITATUB, COCY/ IS
JIEMOHCTPAIIMH Ta30BBIX 3aKOHOB,
JIMHEWKA, COCY C BOJIOW,
CIIUPTOBKA.
JemoHnctpanus «3menenue
o0Bbema rasza ¢ ”3MEHEHUEM
TEMIEPATYPhI PU TTOCTOSTHHOM
JTABJICHUWY: TaTYHK JTaBIICHUS,
JaTYMK TeMIIepaTyphl, ITaTHB,
COCY/I JUTSI IEMOHCTPAITHH Ta30BbIX
3aKOHOB, JIMHEWKa, COCY/ C BOJOH,
CIUPTOBKA

35/9 JlaboparopHuas pabota Ne 3 «OmnbrtHas | 1 JlaTuuk naBieHUs, JaTIUK

npoBepka 3akoHa I'eii-Jlroccakay TeMIrepaTyphbl, IITaTUB, COCY AJIst

JIEMOHCTPAIINH Ta30BBIX 3aKOHOB.
JIuneiika, cocy ¢ Temoi BOAOH,
COCYJ1 C XOJIOJHOU BOJOM

36/10 | HacwlmieHHbI# map. 3aBUCHMOCTb 1 JlaT4umk TemriepaTypbl, TEpPMOMETD,




JABJICHUS HACBIIIEHHOTO Mapa OT
temnepatypbl. Kunenne. ®ponrtanbHas
naboparopnas padota «M3mepenue
BJIQ)KHOCTH BO3J1yXa»

MapJsi, COCyJ C BOAOMU

37/11

BnaxnocTtn BO31yXa U €€ UBMCPCHUC

38/12

Crtpoenue u cBoiicTBa
KPUCTAJUTMICCKUX U aMOPQHBIX Tell.

39/13

Buyrtpenuss sHeprus.

JemoHcTpanus «3meHenue
BHYTpPEHHE 3HEpruu Teia npu
TPEHUU U yJape»: TaTuYuK
TEMIEPaTyphbl, 1BE JOCKHU, JBE
CBUHIIOBBIC TJIACTUHKU. MOJIOTOK

40/14

Pabota B TepMoHaMUKeE.

41/15

KonnyecTBo TEIIOTEI.

|

42/16

IlepBblid 3aKOH TEPMOAUHAMUKHU.
[IpuMeHeHne nepBoro 3aKoHa
TEPMOJANHAMUKH K PA3TUUYHBIM
IIPOLIECCAM.

43/17

HeoOpatumocTs nmpo1ieccoB B MpUpoOIe.

44/18

[TpuHIMITBI AEHCTBUS TEMIIOBBIX
nasurareneii. KIIJ TemmoBeix
JIBUTATENEH.

45/19

KonTtponbHas padora Ne 2 «OcHOBBI
TEPMOJUHAMUKN»

3JEKTPOIU

HAM

HNKA (22 yaca)

OnekrpocraTuka (11 4.)

46/1

ONEKTPUUECKUH 3apsij U DIEMEHTapHbIE
YacTULIbI. 3aKOH COXpaHEHUS
NIEKTPUYECKOTO 3apsa.

4712

OCHOBHOH 3aKOH 3JIEKTPOCTATUKH -
3akoH Kynona. Eqununna
IIEKTPUYECKOTO 3apsaa.

48/3

Onexrpuueckoe noie. HanpskeHHOCTD
3IeKTpU4ecKoro nois. [IpuHnun
CYNEPNO3UIIMU TTOJIEN.

49/4

CuioBBI€ JIMHUY AIEKTPUYECKOTO MOJIS.
HanpsixeHHOCTD M0JI 3apsSyKEHHOT O
niapa.

50/5

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYICCKOM
II0JIC.

51/6

HI/ISHeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM
niose. [lonsipuzanys TUAIEKTPUKOB.

52/7

[ToTentnmanpHas YHEPTUS 3aPSHKEHHOTO
Tea B OJTHOPOJHOM
AJIEKTPOCTATHYECKOM II0JIE.

53/8

IloTenuuan QJICKTPOCTATUICCKOT'O
I10JI4A, pa3HOCTH NOTCHIIMAJIOB

54/9

CBs13b MEXly HAIIPSKEHHOCTBIO
NEKTPOCTATHYECKOTO MO U
HapsHKEHNEM. DKBUIOTEHIMAJIbHbIE
TOBEPXHOCTH.




55/10

DneKTpoeMKOCTh. EArHUIIbI
anekTpoeMKocTH. KoHeHcaTophI.
DHeprus 3apsHKEHHOT0 KOHACHCATOPA.

56/11

KonrponsHas padora Ne 3
«DNIEKTPOCTATHKAY.

3aKOHBI TIOCTOSIHHOTO TOKa (6 4.)

57/1

DJIEKTPUYECKUH TOK. Y CIIOBHS,

HCOGXOI[I/IMBIC AJid €ro CylmCCTBOBAHUS.

3akon OMa JyIsl ydacTKa Lemu.
CornpoTuBieHue.

1

HemoHnctpanus «ccnenoBanue
3aBUCUMOCTH CHJIbI TOKA B
MIPOBOJTHUKE OT HAIIPSKEHUS»:
JATYUK TOKA, JaTYUK HATIPSDKEHHUS,
pe3UCTOp, peocTaT, HCTOYHUK
MUTaHUS, KOMIUIEKT MPOBOJIOB,
KJIIOY

58/2

DNEeKTPUYECKUE LICTIH.
[TocnemoBarenbHOE U TApAILICIBLHOE
COCJTMHEHHE IMPOBOTHUKOB.

59/3

JlaboparopHas padota Ne 4 «M3yueHue
MOCTIEIOBATEIBHOTO U MApaLICIIEHOTO
COCIMHEHUS IIPOBOIHUKOBY.

JlaTuuk TOKa, NaTYMK HAIIPSIKEHHUS,
aMIIEPMETP IBBIXIPEACIIbHBIM,
BOJIbTMETP JIBYXIIPEIEIbHbIH,
pE3UCTOP, UCTOYHUK MU TaHUSA,
KOMIUIEKT IIPOBOJIOB, KIIFOY

60/4

PaboTta 1 MOIIHOCTH ITOCTOSITHHOT'O
Toka. PpoHTaJIbHAS JTab0opaToOpHAas
pabora «3mepenue paboThl U

MOIITHOCTH 3JIEKTPHUYECKOTO TOKa

JlaTuuk TOKa, JaTYMK HAIIPSKEHHUS,
aMIIepMeTp IBYXIpPeIeIbHbIN,
BOJIETMETP JIBYXITPEIECTbHbIN,
JaMIIOYKa, ICTOYHUK MUTAHMUS,
KOMIUIEKT MPOBOJIOB, KIIFOY

61/5

OnexTpoaBuKymas cuia. 3akoH Oma
JUIS1 TIOJTHOM 1ENH.

62/6

KonrtponbHas padora Ne 4 «3akon Oma
JUIA TIOJTHOU IIEITN

DNEKTPUUECKUN TOK B pa3IMYHbBIX cpeaax (5 4.)

63/1

DnexTpuyeckas NpoBOAUMOCTh
Pa3IMYHBIX BEUIECTB. DIEKTPUUYECKUM
TOK B IIOJIyIIPOBOJHHKAX.
OnexTpuueckas IpoBOAUMOCTh
IMOJIYITPOBOAHUKOB ITPU HAJTNYUHU
IpuMecen

1

64/2

DIEeKTPUYECKHUM TOK Yepe3 KOHTAKT
II0JIYIPOBOJIHUKOB P-, N-TUIIOB.

65/3

ITonynpoBOIHUKOBBIM THO/.
Tpanszucrop.

66/4

DNEeKTPUYECKHUM TOK B JKUJKOCTSAX.
3aKOH 3JIEKTPOJIN3a.

67/5

9HeKTpHQCCKHﬁ TOK B rasax.

68/1

[IpoMexxyTouyHas arrecTanus




Y4yedHo- MeTOAMYECKOE 00ecIIeueHue

®usnka. OnopHbIe KOHCIIEKTHI M pa3HoypoBHeEBbIe 3ananus. 10 kmacc. / E.A.Mapon. — CII0.:
00O «Bukropus matocy, 2014. — 96 c.

PeivkeBuuy. A.Il. ®usuka. 3amaunuk. 10 — 11 kmaccsl: mocobue 1y1s 001eo0pa3oBaTeIbHBIX
yupexaenuit / A.Il.PeimkeBuu. — 17-e uzj., crepeorurn. — M.: JIpoda, 2013. — 188, [4] c.: 1. —
(Bamaunuku «JIpodnr»).

PeivkeBuu. A.Il. ®usuka. 3amaunuk 10 — 11 kmaccel: mocobue s 001meodpa3oBaTeIbHBIX
yupexaenuit/ A.IL.PeimkeBuu. — 18-e u3a., crepeorunnoe M. [Ipoca 2014 — 188c.

Msxkumes I'.4., Byxosues b.b., Corckuit H.H. ®uzuka 10 k1. M.: [Ipocsemenne, 2021 .
MarepuaabHO-TeXHHYECKOe ofecrieyeHme:
1. HoytOyk
2. MpIib
3. HTepakTHBHSAA OCKA

HudpoBbie 06pa3oBaTe/ibHbIE PECYPCHI:

1. Iludporas mabopatopus neHTpa «Touka pocray

2. ®wusuka 10 kiacc. DnekTpoHHOE MpuiiokeHue K yueOnuky I'.SI.Mskumesa, b.b.byxoBuesa,
H.H.Cotcxoro.



