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B pabouyro nporpammy mno mnpenMery «®Puszuka» BHECEHbl H3MEHEHUS,
OTpaxkarollue xoJ peanuszauuu nporpammel Bocnutanuss MOY «PoxnecTtBeHcKkast
COIll». Buecen wMoaynb «llkoneubii  ypok»  (IIporoxon  3acenanus
nenarornyeckoro coera Nel4 or 26.08.2021 r., mpuka3 Ne211 or 26.08.2021 r.
«O BHecennn uzmenenuii B OOIT HOO, OOIT OO, OOIT COO»).

PaGouas nmporpamma mno ¢u3MKe Ui OCHOBHOW WIKOJIBI COCTABJIIEHA B
COOTBETCTBHUH c nonoxeHusmu  DenepampbHOrO0  roCyJIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa OCHOBHOro ob6miero obpazoanus (PI'OC OO0O),
npuBeneHa B cootrBeTcTtBue ¢ DOOII, aBTopckoil mporpammbl 1o ¢GuU3UKE s
OocHOBHOM mikoJbl: [Iporpamma ocHoBHOrO oOuiero oopazoBanusi. Gusmuka. 7 - 9
kiaccel. ABropsl: A. B. Ilepwimkun, H. B. ®unonosuy, E. M. I'ytHuk (Pusuka.
7—9 xnaccel: pabouue mporpaMmsl / COCT.

E. H. Tuxonoga. /Ipoda, 2015 r.).
Ilnanupyembie pe3yibTaTbl OCBOCHUS Y4eOHOI0 NpeaMera

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOT'O OO0IIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX
pe3yabTaTOB.

B pesynbrare uzydenus UMKy Ha ypOoBHE OCHOBHOTO 00I1ero o0pa3oBaHus
y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

- IPOSIBJIECHUE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUINCKOM (PU3HUECKON HAYKH,

- [IGHHOCTHOE OTHOIIICHUE K IOCTH)KCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUA

- TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B o0CyXJIeHUH
OOIIECTBEHHO 3HAYMUMBIX U ATHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (HU3UKU;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-3THUYECKUX IPUHIIUIIOB B JESATEIBHOCTHU
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSITUE ICTETUUYECKUX KAa4eCTB (PHU3NUYECKON HAyKH: €€ TapMOHHUYHOTO
MMOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUA:

- OCO3HAaHUE LEHHOCTU (PU3MYECKOM HAYKHM KaK MOIIHOTO HMHCTPYMEHTA
[MO3HAHUSI MHUPA, OCHOBBI DPAa3BUTHUS TEXHOJOTHM, BAaXHEUIIEH COCTABISIOUICH
KYJIBTYPBI;

- pa3BUTHE HAay4YHOUM II0003HATEIBLHOCTH, UHTEPECA K MCCIIEI0OBATEIbCKOMN
NEATENbHOCTH;

5) ¢opvmupoBaHus KYJbLTYpPHI 3A0POBbSI M 3MOLMOHAJIBHOIO
0J1aronmoIyyms:



- OCO3HAHUE IIEHHOCTH Oe30macHoro olpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TNpaBuUi 0€30MacHOrO TOBEJCHUS Ha
TpaHCIIOPTE, Ha J0porax, C DJJEKTPUUECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAITHUX YCITOBUAX;

- c(pOpMUPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHWE CBOErO IpaBa Ha
OImMOKY U TAKOTO K€ MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMS

- aKTUBHOE YYacTHE€ B PEIICHUM NPaKTUYECKuX 3ajad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTU, TPEOYIOIIUX B TOM YHCIIEC U (PU3NIECKUX 3HAHUI;

- UIHTEPEC K MPAKTUUECKOMY M3YUYEHUI0 npodeccuit, CBsI3aHHBIX C QU3UKOM;

7) 3KOJIOTUY€eCKOT0 BOCTIUTAHMS:

- OpUEHTallUs Ha NMpUMEHEHUEe (U3UUYECKUX 3HAHUU JUIS PEIICHHs 3a7ay B
o0JlacTU  OKpYXalollel cpefbl, IUIAHUPOBAHUS TIOCTYNKOB U OLEHKH UX
BO3MOKHBIX TTOCJICICTBUH JIJIs1 OKPYKAIOIIEH CPEJIbI;

- OCO3HaHME TJI00AJILHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM U MyTed ux
pelieHus;

8) ajanTanum K M3MEHSIIOIIUMCH YCJOBUSIM COUUAJIBLHONW M NMPUPOTHOM
cpeabl:

- MOTPEOHOCTh BO B3aUMOJCHCTBUHM TIPU BBIMIOJHEHUH HWCCIEIOBAHUM U
IPOEKTOB (PU3NYECKON HATIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

- IOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JeSITEBHOCTD;

- IOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIIE
bopMynHpoBaTh UAEH, MOHATUS, TUTIOTE3BI O (U3MUECKUX OOBEKTaX U SABIICHUSX;

- OCo3HaHuE Je(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnactu GpU3HKY;

- IJTAHUPOBAHKUE CBOETO PAa3BUTHsI B TMPUOOPETEHHWH HOBBIX (PU3MUECKHUX
3HAHUM;

- CTpEMJICHHE aHAJIM3UPOBATh M  BBISBIATH B3aUMOCBS3U  MPUPOJIBI,
o0IIecTBa U IKOHOMHKH, B TOM YHUCJIE€ C UCTIOIh30BaHNEM (DU3NYECKUX 3HAHUI;

- OLICHKA CBOMX JEWCTBHM C YYETOM BIIMSHUS HA OKPYKAIOLIYIO Cpeny,
BO3MO’KHBIX TJI00ATbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOGHHS TpOrpaMmbl MO (PU3NKE HA ypPOBHE OCHOBHOTO
obmrero oOpaszoBanus y odydaromnierocsi OyayT chopMHpPOBAHEI MeTaNpeIMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE T03HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE JEeUCTBUS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHble  y4ueOHbIE  JCUCTBUS, PEryJATHUBHBIC
YHUBEpCAJIbHbIC YUEOHbBIE JIEUCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBUS

Ba3oBble Joruueckue aeicTBus:

BBISBIATE M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(siBNIEHUN);

YCTaHABJIMBATh CYIICCTBCHHBIA NpPHU3HAK KIacCU(UKAIMKM, OCHOBAHHS IS
0000111eHHs U CPAaBHEHUS,

BBISBJISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPHBACMBIX (aKTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIITUXCS K (DH3UYCCKUM SIBIICHHSIM;

BBISBJISATh TMPUIUHHO-CICACTBEHHBIC CBS3M TPH HW3YYCHUH (DU3UICCKUX
SIBJICHUA ¥ TIPOILIECCOB, JIeJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX ~ YMO3aKIIOUYCHHUW, BBUIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(GU3HUECKUX BETUYMH;

CaMOCTOSTEJILHO BBIOMpATh CIOCOO peIICHUs yueOHOW (PU3NYECKOl 3a1aun
(cpaBHEHHE HECKOJBKMX BapUaHTOB PEIICHUsS, BHIOOP HaMOOJEee MOIXOASIICTO C
y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHECR).

Ba3oBbie ucciienoBaTeIbcKHeE TeHCTBHSA

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHI HHCTPYMECHT ITO3HAHUS;

IPOBOJAUTE MO CAMOCTOSTEIILHO COCTaBJICHHOMY IIJIaHY ONBIT, HECIOMXHBIH
(bu3MUECKHil SKCTIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;

OLICHMBATh HA TMPUMEHHUMOCTh U  JIOCTOBEPHOCTh  HMH(OpPMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEIHHO (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTBITA, UCCIIE0OBAHMUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHElIee  pa3BUTHE  (HU3MUECKUX
NPOIIECCOB, a TaKXK€ BBIJBUTaTh MPEIANOJIOKEHUSI 00 HMX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IuvHbIe METOAbl, MHCTPYMEHTHI W 3alpOChl NIPHU TIOUCKE U
otOope nH(pOpPMAIIUY WU JAHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (HU3UIEeCcKOi
3a/1auu;

aHAM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETHUPOBATH HMHQPOPMAIIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpaTh  ONTUMANIbHYIO  (OpMy  TpEACTaBIICHHUS
uHQOpPMAIIMM W WUIIOCTPUPOBATH pElIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B Xo7e OOCYXIeHHs Y4eOHOro Marepuaja, pe3yibTaTOB JIa0OPAaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEeMBbI M
BBICKa3bIBaTh WJICW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W MOJJIepKaHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,

COTIOCTABJISITh CBOM CYXKJEHUS C CYXKIECHUSMHU JIPYTUX YYaCTHUKOB JUANIOTA,
OoOHapy’>KHUBATh PA3IMUUE U CXOJACTBO IMO3UIIHIA;

BBIP@YKATh CBOIO TOUKY 3PCHHsSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABISATh PE3YJIbTaThl BBIMOJHEHHOIO (PU3UYECKOrO OIbITa
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONH M MHIWBUIYaIbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3NYECKON TPOOIEMBI;

OPUHUMATh eI COBMECTHOM JESITEIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS 11O
€€ JIOCTWKEHUIO: paclpelesaTh pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;

BBIMOJHATH CBOIO YacTh PabOThl, TOCTHras KaueCTBEHHOI'O pPe3yJibTara 0
CBOEMY HANpAaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUSA C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOUIMH MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH TIPOOJICMBI B )KU3HECHHBIX U YUCOHBIX CUTYAIUAX, TPECOYIOIINX IS
perieHus GU3NUSCKUX 3HAHMIM;,

OPUCHTHPOBATHCSI B PA3IMYHBIX  MOAXONAX  TPUHATHS  PEIICHUN
(MHIUBUAYATBHOE, IPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITETTFHO COCTaBIISITh aITOPUTM PEIICHUsT PU3NYSCKOW 3aTavd WIN
IUIaHA WCCIICJIOBAHUA C Yy4YETOM UMEIOMIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/laraeMble BAPUAHTHI PEIICHHMIA;

nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH ¥ MPE/JIarath IUIaH e€ N3MEHEHUS;

OOBSICHATH  TPUYWHBI  JOCTHKCHHS  (HEIOCTHIKCHHSI)  pE3yJIhbTaToOB
JESTeILHOCTH, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBITOJHECHHUS
(¢u3MUecKoro WCCIEAOBaHMUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa MU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYroro YejoBeKa B XOJ€ CIOpa WA JUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOT0;

pU3HABaTh CBOE MPABO HA OIMIMOKY MPH pelieHn: GU3NIECKUX 3a71a49 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE )K€ MPaBO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K koniry oOydeHnusi B 7 Kkjaacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIINXCS YMEHUM:



WCIIOIb30BaTh MOHATHS: (U3UUYECKUE U XUMHUYECKUE SIBJICHUSI, HAOJIOICHHE,
AKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MUYECKUX BEIUYUH, aToM,
MOJICKYJIa, arperaTHbie COCTOSIHHS BellecTBa (TBEPIOE, JKUAKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpaeKTOpHsi, paBHOJCUCTBYIoMIasi cuia, neopmarus (ympyras, IjiacThyeckas),
HEBECOMOCTbH, COOOILAIOIINECS COCYIbI;

paznuuath siBieHus (qudQys3us, TEMIOBOE JBH)KCHHE YaCTUIl BEIECTBa,
pPaBHOMEpHOE JBWKEHHE, HEPABHOMEPHOE JIBIXKCHHUE, MHEPIIUS, B3aUMOJCHCTBUE
T€JI, PABHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBKO BpalleHUs, Iepenada
JaBJieHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Tazamu, aTMocdepHOe JaBJCHUE,
IJIaBaHUE TeJ, TPEBPAICHUS MEXaHMYECKOW DHEpPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(duznueckoe sBICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  W3YYEHHBIX  (U3WYECKUX  SIBIICHUU B
OKpY’KarolieM MUpe, B TOM uucjie (U3UYECKUE SBJICHHUS B TPUPOJE: TMPUMEPHI
JBIDKCHUSI ¢ PA3IMYHBIMU CKOPOCTSIMU B KHUBOW W HEXXHBOW MPHUPOJIE, ACHCTBUE
CUJIBI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro MaBJICHUS Ha KUBOU
OpraHv3M, IJIaBaHHWE PbBIO, phUard B TeJ€ YEJIOBEKAa, MPU ITOM IMEPEBOJUTH
NPAaKTUYECKYI0 3ajady B y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

ONKCHIBATh M3YUYECHHBIE CBOMCTBA TeNl U (PU3MUYECKHUE SIBJICHUS, HCIIOJb3Ys
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC Tella, CUjla
TpeHusl, AaBieHue (TBEPIOTO Tea, XUAKOCTHU, Tras3a), BBITAJKHUBAIONIAS CHIIA,
MexaHuueckas padboTra, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
M0JIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHUUAJIbHAS SHEPTHS), IPU
OMHMCAHWM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYMH,
uX O0O0O3HAYeHUsS W CAWUHUIBI (PU3MYECKUX BEIWYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3MYECKUE SBICHUS U TIPOIECCHI,
WCIIONb3Ysl MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNpH STOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

OO0BSACHATH (PU3MUECKHUE SBIICHUSA, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE H
B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh
MPUYUHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUN, (PU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3a/1aud B 1—2 nelCTBUS, UCTIObB3YS 3aKOHBI U (hOPMYJIbI,
CBs3bIBAOIINE (DU3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayu
3aMUCHIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U



MPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JIs pEeLICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUECKOI BEIUYNHBI;
pacno3HaBaTh NOpOOJIEMBbI, KOTOPbIE MOXKHO pELIUTh MpPU MOMOIIU
(u3nuecKuX METOJOB, B OIMCAHWU HCCIEIOBAaHUS BBIICIATh MPOBEPIEMOE
NpeanojaoxkeHue (TUMoTesy), pa3iuyaTb W HHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3yNIbTaT, HAXOUTh OIIUOKH B XOJI€ OIBITA, IE€JaTh BBIBOJIBI IO €r0 PE3yJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3NUECKUX SBJICHUN WU (PU3UUECKUX
CBOMCTB Ten: (opMylupoBaTh MPOBEPSEMbIE MPEANOJIOXKEHUs, CcoOUpaTh
YCTAHOBKY U3 MPEMJIOKEHHOro 00OpYydOBaHMUs, 3alMChIBATh XOJ ONbITa U
(bopMynHpoOBaTh BHIBOABL

BBIMOJHATh MPSAMbIE HM3MEPEHUs PACCTOSHUSA, BPEMEHH, MAacChl TeJa,
0o0béMa, CWJIBI M TEMIEpaTypbl C HCIOIb30BAHMEM AHAJOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB € y4ETOM 3aJaHHOU aOCOIOTHOM
HOTPEIIHOCTH U3MEPEHU;

POBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKOM BEIMYUHBI OT
JPYTroi ¢ KCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO
JBUKYILErocsl Tella OT BPEMEHHU JIBIKEHHUS TeJld, CUJIbl TPEHUS CKOJBXKEHUS OT
Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEN TN U HE3aBUCUMOCTH CHIIBI TPEHHUS
OT TUIOLIAJM CONPUKOCHOBEHHUS TE€J, CUJbl YIPYTrOCTH OT YIJIUHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTrpYyKEHHOW YacTH Teja M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIIyOWMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHUS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU Y4eOHOTO HCCIIEOBaHUS, COOUpATh YCTAHOBKY H
BBIMIOJHATh ~ WU3MEPEHMsI, CIEIys NPEeaO)KeHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKUX BEIMYUH B  BHJE
NPEIJIOKEHHBIX Tabnmuil u  TpadukoB, Jenarh BBIBOJIBI IO peE3yJbTaTam
UCCJIEJOBAHNUS;

IPOBOAUTh KOCBEHHBbIE M3MEpeHUsT (U3MUECKUX BEIMYUH (IUIOTHOCTD
BEIECTBA KUAKOCTU U TBEPAOrO Tela, CUla TPEHUS CKOJIBKEHUS, [1aBICHHE
BO3/lyXa, BBITAJKHUBAIOIIAs CHJIA, ACUCTBYIOIIAs HAa MOTPYXKEHHOE B JKHIKOCTh
TEJNO, KOA()(PUIMEHT TOJE3HOro JEHCTBUS TMPOCTHIX MEXaHM3MOB), CIEIys
OpeUIOKEHHON  MHCTPYKIMHU: TpPU  BBINOJIHEHMH  HU3MEpPEHUM  cobupaTh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,

coOmIoaTh MpaBujia TEXHUKH 0e30macHOCTH Tpu padoTe ¢ J1abopaTOPHBIM
000pyT0BaHUEM;

yKa3blBaTh NPHUHLMINBI JIEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETp, IWHAMOMETpP, COOOINAIOLINECs] COCYbl, OapoMeTp, pblyar,
MOJIBV)KHBIN M HENOJIBYKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTb;

XapaKTepU30BaThb MPUHLMUIBI  JEHCTBUS  W3YYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUsA (B TOM 4YMCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKHM MPECC, MaHOMETP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMETp), HUCIOJIb3ys 3HAHMS O CBOMCTBaxX (PU3MYECKUX
ABJICHUW U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOAUTH MPUMEPHI (HAXOIUTh HHGOPMALIUIO O PUMEPAX) MPAKTHUIECKOTO
WCITI0JIb30BaHUSl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM XU3HM I OOECredeHUs
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0e30MacHOCTH MpH OOpallleHud ¢ NpuOoOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMM,
COXpaHEHHUsI 3J0POBbsI U COONIOJCHHUS HOPM DSKOJOTHYECKOTO TIOBEJICHUS B
OKPYKAIOIIEN CPEAE;

OCYLIECTBJISITh OTOOp HMCTOYHUKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH
U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACIATH MH(POPMAINIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOKET OBITH HETOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBIMOJTHEHWN YUYEOHBIX 3alaHuil HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro cojepikaHus, CIpPaBOYHBIE MaTepHANbI, PECYypChl CETH
WuTepHer, BmageTh npuéMaMud KOHCIIEKTUPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs
MH(POPMAIH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHhMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHWUKOB WMH(pOpMAIMU (HU3UYECKOTO COACPNKAHHS, B TOM YHCIC
nyOJIMYHO JieNlaTh KpPaTKUE COOOIICHHs O pe3ysbTaTaX MPOCKTOB WM Y4eOHBIX
UCCIICJIOBAHUN, TIPU ITOM TPAMOTHO WCIOJB30BaTh HM3yUYEHHBIH TOHATUHHBIN
ammapat Kypca GU3MKH, COTIPOBOXKAATH BBEICTYIICHHE MTPE3CHTAIINCIH;

NpY BBITIOJHEHUN Y4YEOHBIX TPOCKTOB M WCCICJOBAHUN paCTpeeNiaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C IMOCTABICHHBIMH 3a/1a4aMU, CICIUTH 3a
BBITIOJITHCHUEM IIIaHAa JCWCTBHIA, a/leKBAaTHO OIICHUBATh COOCTBCHHBIH BKJIA] B
JCSTENFHOCTh TPYIIBI, BBICTpAaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
YUUTBIBAasi MHEHUE OKPY>KaIOILUX.

K koniy oOydenus B 8 kiacce rnpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUI:

WCIIOJIb30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKCHHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBAa, KPUCTAIIIMYECKHE U
aMmopdHbIe Tella, HACBHIICHHBIA W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH BO3/yXa,
TeMIrepaTypa, BHYTPEHHsII DJHEpPrus, TEIUIOBOM JBUTaTelb, 3JIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsji, DJIEKTPUYECKOE I0Jie, IPOBOAHUKHA U JUICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

paznuyaTh sBJICHHS (TEIJIOBOE pacCHIMpPEHUE U CKaThe, TeIuiolnepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWULAPHBIE SBJICHUSA, HWCIIAPECHUE,
KOHJICHCAIIMS,  IUIaBJIEHHME,  KpHUCTauiu3anus  (OTBEpAeBaHUE),  KUIICHUE,
Tervionepeaada (TerIonpoBOIHOCTb, KOHBEKIIMS, U3JIYUYCHHE), JICKTPU3ALMS Tell,
B3aUMO/ICMCTBUE 3aPAJIOB, AECUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICMICTBME MArHUTOB, JICMCTBUE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKIMSA) IO ONMHUCAHUIO MX XapaKTEepHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3UICCKOE SBIICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  HW3YYCHHBIX  (HU3WYECKUX  SBIICHUH B
OKpYXaIleM MHUpPE, B TOM 4YHCle (Pu3MYecKue SBICHUS B IPUPOIE:
MOBEPXHOCTHOE HATSKCHUE U KAlWUISIPHBIC SIBIICHUS B MNPUPOAEC, KPUCTAIIIBI B
npupoae, wusnaydenue CofHila, 3aMep3aHHe BOJOEMOB, MOPCKHE OpPH3HI,
o0pa3oBaHuE POCHl, TyMaHa, WHEs, CHETa, DJICKTPUUECKUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO KHBBIX OPraHU3MOB, MarHUTHOE TMOJie 3eMJIM, Jpeid MOJIOCOB,
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pOJIb MAarHUTHOTO TOJS U1 JKM3HM Ha 3emiie, TOJSIPHOE CHUSHHUE, MPH ITOM
NEPEeBOANTHh TMPAKTHYECKYI0 3aJady B Y4YeOHYIO, BBIACHATH CYIICCTBCHHBIC
CBOICTBA (MpU3HAKK) (PU3HUECKUX SBICHUI;

OTKCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3NUYCCKUE SIBJICHHS, HCIIONb3YS
¢usnyeckne BeIMUMHBI (TeMIlepatypa, BHYTPEHHSSI DHEpPrusi, KOJIUYECTBO
TETUIOTHI, yJAeTbHas TEIUIOEMKOCTh BEIISCTBA, yJENbHAs TEIIOTa TUIABICHUS,
yaenbHasl TEIUIoTa MapooOpa3oBaHUsl, yAelbHAas TEIJIOTa CrOpaHus TOIUIUBA,
KOO(PQGUIIMEHT TIOJE3HOTO JEHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCHTEIhHAs
BJIQKHOCTh BO3JyXa, OIEKTPUUECKHHA 3aps], CcHJIa TOKa, DJIEKTPHUECKOE
HanpsDKEHUE, COMPOTUBJICHUE MPOBOIHUKA, YJIEIbHOE COMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH JJIEKTPUYECKOTO TOKA), TPH OMUCAHUH TPABHIBHO
TPaKTOBaTh (U3MUECKUH CMBICT WCIONB3yeMbIX BEIUYMH, OOO3HAYCHHUS U
eIMHULBI (DU3MUECKUX BEIMYUH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIINE JaHHYIO
GU3NYECKyI0 BEIMYUHY C IPYTUMH BEIMYWHAMH, CTPOUTH TpaHUKH MU3YICHHBIX
3aBHCUMOCTEH (PM3MUECKIX BEIHYUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKHE SIBICHUS U IPOIIECCHI,
UCTIOJB3YysI OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KHHETUUECKON TEOpUN CTPOCHHUSI
BEIIECTBA, MPHUHIIUIT CYMEPIO3HUIIMKA TOJIeH (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH
COXpaHeHUs 3apsaa, 3akoH Oma Jiis yyacTka 1enu, 3akoH Jxoyns—Jlenna, 3akoH
COXpaHEHHUs] HHEPrUH, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMMChIBATh €r0 MATEMATHUECKOE BHIPAKEHHUE,;

OOBSACHATh (PU3MYECKUE TMPOIIECCHl M CBOMCTBA T, B TOM 4YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPAaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1—2 JTOTUYECKUX I1aroB ¢
ornopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacy€THbIC 3a/1auu B 2—3 IEUCTBUS, UCIIONIb3YS 3aKOHBI U (hOPMYIIHI,
CBS3BIBAIONINE (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHajn3a YCIOBUS 3aJa4yu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEAOCTATOK JIAHHBIX JUISI PEIICHHS
3a/1a4d, BBIOMPATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIE Jis €€ peIIeHus,
MPOBOJIUTH PAacUYEThl U CPAaBHUBATH MOJYYEHHOE 3HAYCHHE (PU3MUYECKOM BEITMUMHBI
C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOXKHO PEIIUTh MpH OMOIIH
(u3nYecKuXx  METOJIOB, HCIHOJb3ysl ONHCAHWE HUCCIENOBAHMS,  BBIICIATDH
IpOBEpsieMOe MPEINOI0KEHNE, OICHUBATH MPAaBHJIBHOCTH IMOPSAIKAa MPOBEICHUS
MCCJIeIOBAHMUS, JIeJIaTh BBIBOIHI,

IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3UUECKUX SBICHUHN WIN PU3NIECKUX
CBOMCTB TeJ (KamWIJISIpHbIC SIBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0BbEMa, TemmepaTypbl, CKOPOCTH IIpOLlecCa OCTBHIBAHUS M HarpeBaHHsl MpH
U3TYy4YeHUH OT I[BETa M3JIydaroled (MOTJIOMAIoNIei) MOBEPXHOCTH, CKOPOCTh
UCHApeHusi BOJBI OT TEMIIEPATyphbl JKUAKOCTH M IUIOHIAAM €€ TMOBEPXHOCTH,
AIIEKTpHU3alUs TeN W B3aMMOACHCTBHE AIIEKTPHUUECKHUX 3apsiOB, B3aUMOJCHCTBUE
MMOCTOSTHHBIX MarHUTOB, BU3yalU3allisi MAarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB,
ACMCTBUS MarHUTHOTO TOJISi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOJBUTATENsI MOCTOSIHHOTO TOKa): (OPMYIMpPOBATH MPOBEPSEMbIC
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MPEANOIOKEHUs, COOMpaTb YCTAHOBKY U3 MPEAJIOKEHHOIO 00OpyA0BaHMS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIUPOBATH BHIBOBI,

BBIMOJHATh MPSAMbIE U3MEPEHHsI TEMIEPATYPhl, OTHOCUTEIBbHON BIAYKHOCTH
BO3/lyXa, CHUJIbl TOKA, HANpPSKEHUS C KCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUU C YUETOM
3a/1aHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IPOBOAUTH HCCIIEJOBAaHUE 3aBUCHUMOCTU OJHON (DU3MUECKOM BEIMYUHBI OT
JIpYroil ¢ MCMOJIb30BAHUEM MPAMbBIX H3MEpPEHUHN (3aBUCHUMOCTb COIPOTHBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAMd MOMNEPEYHOr0 CEYEHHs U YJEIbHOrOo
CONPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO0 4Yepe3 MPOBOJHUK,
OT HampsDKeHWsT Ha TOPOBOJAHUKE, MCCIEIOBAaHUE IOCIEAOBATENLHOTO U
napajiyleIbHOr0  COSAMHEHWH MPOBOAHUKOB): IUIAHUPOBATH  HCCIEIOBAHUE,
coOupaTh YCTaHOBKY W BBINOJIHATH U3MEPEHUS, CIENysl MPEI0KEHHOMY IJIaHy,
(uKcHpOBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ Ta0JIUIl U rpaduKoOB,
JIeNaTh BHIBOIBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBIE HW3MEpPEeHMs] (PU3MYECKUX BeIUYUH (yAesbHas
TEIUIOEMKOCTh BEIIeCTBA, COMPOTUBIEHUE MPOBOJHUKA, paboTa W MOIIHOCTb
ANEKTPUUECKOr0 TOKA): MIIAHUPOBATh M3MEPEHHMsI, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys NPEIJOKEHHON WHCTPYKUMHU, U BBIYUCIATH 3HAUCHHE
BEJINYUHBI;

coOIo1aTh MpaBujia TEXHUKU 0€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM
000pyAOBaHUEM;

XapaKTepu30BaTh MPUHIUIBI  JCHCTBUA  HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOl Ha WX omucaHusi (B TOM 4YHUCJE: CHCTeMa
OTOIUICHHSI JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJLTMETD,
CUETUYMK  DJIGKTPUYECKOW  DHEPruu,  DIEKTPOOCBETUTENIbHBIE  TPHUOOPHI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (MPUMEPHI), IIIEKTPUUECKUE TPEIOXPAHUTENH,
AIEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSHHOTO TOKAa), HCIOJb3Ys 3HAHHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUH M HEOOXOuMBbIe (hM3NYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCThIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPHUTEIbHbBIE
npuboOpsl IO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC,  IMCUXPOMETP, TUTPOMETP, JIBUTaTellb BHYTPEHHErO0  CrOpaHMUS,
ANEKTPOCKOI,  PEOCTaT), COCTaBIATH CXEMbl JJIEKTPUUYECKUX LENed C
MOCJEAOBATENIbHBIM M MNapaJJIeIbHBIM COEMHEHUEM DJIEMEHTOB, pa3iauyas
yCIIOBHBIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX IIeTICH;

IPUBOUTH TPUMEPHI (HAXOIUTh HHHOPMAIUIO O TIPUMEPaAX) MPAKTHIECKOTO
WCITIOJIB30BaHUSl (PU3NYECKUX 3HAHHWI B IOBCEIHEBHOM XU3HM I OOECIEeYeHUs
Oe3omacHOCTH TpU OOpalleHUH ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOHCTBAMH,
COXPAHEHHUSI 370pPOBbS M COOJIIONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CpeaE;

OCYIIECTBJISITh ~ TOUCK  MHpOpMalMK  (U3HYECKOrO0  COAEp)KaHUA B
NuTtepHere, HAa OCHOBE UMEIOIIUXCS 3HAHUW U MyTEM CPaBHEHHUSI JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIACIATh MH(OpMALIMIO, KOTOpas SIBISETCA MPOTUBOPEUYMBON WIIU
MOXET OBITh HEIOCTOBEPHOM;
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UCII0JIb30BaTh NPH BBIMOJTHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TUTepaTypy (pU3MUYECKOro conaepkaHHUs, CIPABOYHBIE MATEpHUAIIbl, PECYpChl CETH
WuTtepHer, Bnanerb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHMCbMEHHBIE W KpPAaTKHE YCTHbIE COOOIICHMS,
0000111ast nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJAEPKAHMS, B
TOM  4YuCle€  MNyOJMYHO  MPEACTAaBIATh  pe3ydbTaThl  NPOEKTHOW  WIIH
MCCJIEeI0BATEIbCKON AESTENbHOCTH, IPU 3TOM I'PAMOTHO HUCIIOIb30BaTh U3YUEHHBIH
MOHATUIHBIA ~ anmapaT  Kypca  (U3UKH,  CONPOBOXKAATH  BBICTYIUICHHE
IIPE3CHTAlNEN;

OpU  BBIMOJHEHUN YYEOHBIX TMPOEKTOB M HCCIEAOBAHMM (HU3MUECKUX
IOPOLIECCOB  paclpenensaTh O0s3aHHOCTM B  Tpylne B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlauaMM, CJIEUTh 3a BBINOJHEHUWEM IUIaHA JIEUCTBUNA W
KOPPEKTHPOBATh €ro, a/IeKBaTHO OLEHMBATH COOCTBEHHBIN BKJIAJ B JEATEILHOCTD
IPYNIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, MPOSBIISASI TOTOBHOCTD
paspemniatb KOHQIUKTHIL.

K koniy oOydenus B 9 kjacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHUM:

UCIIOJIB30BAaTh ~ MOHATHA: CUCTEMa OTcu€ra, MaTepuajbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmarus (ynpyras,
IUIACTUYECKAasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTU TBEPAOTO
TeJNa, paBHOBECHE, MEXaHWYeCKHe KoieOaHus W BOJIHBI, 3BYK, HH(PPA3BYK U
yJIBTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTalIbHO30PKOCTh, CIEKTPHI UCIYCKAHUSA W TOTJIOMICHUS, anbda,
0eTa- 1 raMMa-U3Iy4eHUs, U30TOMbI, epHAs IHEPTeTHKA;

paziuyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHHUE, CBOOOTHOE TMaJcHHE
TE€JI, PABHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJCHUCTBUE TEJI, PEAKTUBHOE
JBUKEHHUE, KOJIeOATETbHOE BUKEHUE (3aTyXalOIUe U BRIHYKICHHBIC KOJIeOaHUs),
PE30HAHC, BOJIHOBOE  JBH)XXKEHHUE, OTPAXKEHUE  3BYKa,  IPSIMOJIMHEUHOE
pacnpoCTpaHEeHue, OTPAXEHHE U IMPEJIIOMIICHUE CBETA, II0JJHOE BHYTPEHHEE
OTpakeHHE CBETA, Pa3joKeHHEe OeJI0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPATbHBIX
LBETOB, JUCIIEPCHUS CBETa, €CTECTBEHHAS pPAaJMOAKTUBHOCTb, BO3HHKHOBEHHUE
JMHEWYATOro CHEKTpa M3JIyYEHUs) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (PU3NYECKUX  SBJICHUA B
OKpyXaroieM Mupe (B ToM yucie (HU3UIEeCKUue SBICHHUS B TPUPOE: MPUIUBHI U
OTJIUBBI, JABUXKeHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAaKTUBHOE JBUKEHHE KUBBIX
OpPraHu3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, I[yHaMH, 3X0, 1IBETA TEJ, ONTUYECKHE SIBJICHUS B IPUPOJIE, OUOJIOTUYECKOE
JNEUCTBHE BUAUMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO U3JIYYCHUH,
€CTECTBEHHBIM paAuOaKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJUOaKTUBHOE
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W3JIy4YeHUE TPUPOJHBIX MHUHEPAJOB, JCHUCTBHE PaTUOAKTUBHBIX H3Ty4eHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PU3NUECKUX SIBJICHUT;

OMUCHIBATh M3YUYCHHBIE CBOWCTBA TeM U (U3UYECKUE SIBICHUSI, UCIIOIb3Ys
dbuznyeckue BENMYMHBI (CpEIHSsI W MTHOBEHHash CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MIEpeMelIeHre, MyTh, YIIIOBasi CKOPOCTh,
CWJIa TPEHMsI, CUJIa YIPYIOCTH, CUJa TSXKECTH, YCKOpPEHHE CBOOOJHOIO MajeHMUs,
BEC TeJla, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHW4Yeckass paboTa U MOIIHOCTD,
MOTEHIIMAbHAsT JHEPrusi Teja, TOJHSITOr0 HaJl TMOBEPXHOCTHIO  3EMIIH,
NMOTEHIMATbHAS DHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAs HHEPTHs, IOJIHAS
MEXaHUYecKasi YHEPTHsl, IEPUOJT U YacTOTa KOJI€OaHUH, JIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEJOMIICHUSI CPElbl), MpHU
OMHUCAHUU TPABWIHHO TPAKTOBATH (PU3MUYECKUM CMBICJI HCIOJIb3YEMBbIX BEJIMYHH,
o003HaYeHUsT U €AUHUILI (U3UYECKUX BEIMYMUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMU BEIIMYUHAMU, CTPOUTH
rpaduKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS ¢ TPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHUS YHEPTUM, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHITUII
CYNEpHO3UIMA CUJI, TPUHIMI OTHOCUTEIBLHOCTH [‘amuies, 3akoHsl HblOTOHA,
3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJTOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHMsI 3apsA0BOTO U MACCOBOI'O YHUCEJ MPHU SANEPHBIX PEAKIUAX, [IPU ITOM
JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHUChIBATh €ro MaTEMaTHYECKOe
BBIPAXKCHUE;

OOBSACHATh (PU3MYECKUE TMPOIIECCHl M CBOMCTBA T, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYyallMii TMPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa:  BbIABIATH
PUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX II1aroB
C omopol Ha 2-3 HU3Y4YEHHBIX CBOWCTBA (DU3NUYECKUX SBICHUH, (PU3MICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peliath pacu€THbIC 3a7auu (ONMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCTIOJIb3YS 3aKOHBI U (hOPMYITBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHaJu3a yCJIOBHUSA 3aJa4yM 3alKChIBATh KPATKOE YCIIOBHE, BBISIBISATH HEIOCTAIOIINE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE IS
peluieHus, MPOBOAUTh pacU€Thl M OLEHHBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NIECKON BEIMUNHEI;

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO pELIUTh MpU OMOIIU
¢u3nUecKnX  METOJOB, WCIIOJNB3ys ONHCAaHUE  HWCCJICJAOBAHUS, BBIICIATH
MpOBEPSIEMOE MPEAIOJIOKEHNE, OLUEHUBATh MPAaBUIBHOCTh MOPSJAKA MPOBEICHUS
MCCJICIOBAHUS, JIeTIaTh BBIBOJBI, MHTEPIPETUPOBATh PE3yJIbTAThl HAOIIONCHUNA |
OTBITOB;

IPOBOAMUTH OTBITHI TTO HAOMIOACHHUIO (DU3UIECKUX SBICHUN WIN (PU3NIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHUsI YHEPTHH,
3aBUCUMOCTb Mepuoja KOJeOaHUN MNPYXKMUHHOTO MasiTHUKA OT MacChl rpy3a u
KECTKOCTH TPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJIeOaHUH,
MPSIMOJIMHEWHOE paclpOCTPAaHEHHE CBETA, Pa3ioKEHHE OEeJIoro CBeTa B CHEKTD,
M3YUYEHHUE CBOMCTB M300pa)K€HUs B IUIOCKOM 3€pKalie U CBOWCTB HM300paKEHUS
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npeaMeTa B COOMparomied JMH3e, HAOMIOJEHWE CIUIOIIHBIX W JIMHEWYaThIX
CTHEKTPOB H3IyYEHUs): CAMOCTOSITENFHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000py0BaHMS, OMUCHIBATH XOJ] OMBITA M €T0 PE3yNIbTaThl, (HOPMYITHPOBATH
BBIBOJIBL;

NPOBOJIUTH TPU HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEPEHHM, OMpeaemsis
CpellHee 3HaueHue M3MepseMOM BeNMYUHBI ((POKYCHOE paccTOsIHUE COOMparolie
JIMH3bI), 000CHOBBIBAThH BHIOOP criocoba n3MepeHus (M3MepUTENbHOr0 Npudopa);

NPOBOJUTh  HUCCIIEJJOBAHWE 3aBHUCHUMOCTEH (U3NYECKUX BEIUYUH C
WCTIOJB30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTh MYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHWW O€3 HadaJdbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCHIMOCTH yTja OTPaKEHUs CBETa
OT yIila TaJeHus W Yrja TpeJoMJICHHs OT yria TMaJeHus): IUIaHUPOBAThH
MCCIIEJIOBaHNE, CAMOCTOATEIHHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YNIbTATHI
NOJTYYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOMUI] M TPa(UKOB,
JIeNIaTh BBIBOJIBI TIO PE3yJIbTaTaM HCCIICIOBAHHS,

NPOBOJIUTh KOCBEHHBIE HW3MEpeHUs (PU3MYEeCKHX BEIWYUH (CpemHss
CKOpOCTh M YCKOpPEHHE Teja MPU PABHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHBI, KOODPHUIIMEHT TPEHHUS CKOJIBKEHHUS,
MexaHudeckas paboTa W  MOINHOCTh, YacToTa © Tepuoa  KojeOaHui
MaTeMaTUYECKOTO W MPYKWHHOTO MAasSTHUKOB, ONTHYECKAas CHJIA COOHMpAroIIei
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  COOHUpaTh
AKCIIEPUMEHTAITBHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIEAys MPeI0KEHHOM
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUWE BEIWYUHBI U aHAIMU3UPOBATH IOJYyYECHHBIE
PE3YNbTATHI C YUYETOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHHUI;

coOI01aTh MpaBUjia TEXHUKU 0€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKM HW3YYEHHBIX (U3HUYECKUX MOJIEICH:
MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIA UCTOUHUK CBETA, JyY,
TOHKAsl JIMH3a, TUTAHETapHask MOJEJIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIUIBI  JEHCTBUS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOH Ha UX OMUCAHMs (B TOM YHUCIE: CIUIOMETP,
JaTYUKHU TIOJIOKEHUSI, PACCTOSIHUSI U YCKOPEHHMSI, pPaKeTa, 3X0J0T, OUKH, IEPUCKOIL,
¢oroanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU U
HeoOXxoMuMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPHOOPOB M TEXHOJOTMYECKUX TMPOIECCOB MpHU
peleHny y4eOHO-IPaKTUYEeCKUX 3a7ay, ONTHYECKHE CXEMbl i1 TOCTPOCHUS
M300paKEHUI B INTIOCKOM 3€pKajie U COOUpAroIeH JIH3E;

HPUBOAMUTD MPUMEPHI (HAXOJUTh MH(POPMAIIHIO O TPUMEpaX) IPaKTHIECKOTO
MCTIONB30BaHUS (DM3MUYECKUX 3HAHWUN B MOBCEAHEBHOW KHU3HU I OOECTieueHUs
Oe3omacHoCTH TpuU OOpamieHuu ¢ MpuOoOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 3J0pPOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH Cpeae;
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OCYHIECTBIIATh MOUCK HHpOpMauuu  (YU3UYECKOTO  COACpPKAHHUS B
Nutepuere, caMocTOsATENbHO (HOPMYIHMPYs MOUCKOBBIM 3ampoc, HaXOAUTh MyTH
OmpeieNIeHHs] TOCTOBEPHOCTH TMOJIYyUYEHHOM MH(OpMAIIMU HA OCHOBE HMEIOIINXCS
3HAHUUM U JOTIOJIHUTEIbHBIX HUCTOUYHUKOB;

UCIIOJIB30BaTh TPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
IUTEPATypy (HU3NYECKOr0 COJEpKaHUsI, CIIPaBOYHBIE MaTepHUasbl, PECypChl CETH
WNutepHer, BiaaeTh mNpuéMamMu KOHCHEKTHUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIUK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIECHHS HAa OCHOBE
uH(OpMaIMK U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHUS, MyOIUIHO
NPEJACTABNIATh PE3YJIbTAThl MPOCKTHOM WM HUCCIEIOBATEIbCKON AEATEIbHOCTH,
IIpU 3TOM T'PAMOTHO MCIOJIb30BATh U3YUEHHBIN MOHATUNWHBIN anmnapaT u3y4yaeMoro
paznena (GU3UMKHM W COMPOBOXIATh BBICTYIUICHHE TMpe3eHTalued ¢ y4ETOM
O0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB.

Conep:kanmne y4eOHOr0 nmpeamMera
7 xnacc (68 4, 2 4 B HEJIEII0)
BBenenue (4 u)
®duszuka — Hayka o npupoje. Puznyeckue siBieHus. OU3nYecKkue CBONCTBA Tell.
HaGmonenne wu omnmcanue Qusnueckux siBieHui. @dusznueckue BeTUYUHBI.
N3mepenus puznueckux BeTUYUH: JJIUHBI, BpeMEHHU, TeMIepatrypbl. usndeckue
npuOopbl. MexayHapoaHasi CUCTEMa €IMHMIL. TOYHOCTh M TOTPEUIHOCTb
u3MepeHnil. Pu3uKa U TEXHHUKA.
OPOHTAJIbBHAA JIABOPATOPHASA PABOTA
1. Onpenenenuie EHbI ACICHUS U3MEPUTEIILHOTO Tprbdopa.
IlepBoHayabHBIE CBEIEHUA 0 CTPOEHNH BemlecTBa (6 4)
Crpoenue BemectBa. OMNBITHI, JAOKa3bIBAIONIME ATOMHOE CTPOCHUE BELIECTBA.
TennoBoe IBUKEHUE AaTOMOB U MOJIEKYJI.
bpoyHnoBckoe npmwxkenue. Juddysus B razax, KUIKOCTIX M TBEPAbIX Telax.
B3aumopelicTBrue yacTull BellleCTBAa. ArperatHbleé COCTOSIHUS BeliecTBa. Mojenu
CTpPOEHUSI TBEPIbIX TeJ, XUIAKOCTEH U Ta30oB. OObBSICHEHHUE CBOWCTB Ta30B,
KUJIKOCTEM W TBEPIABIX TEJI HAa OCHOBE  MOJICKYISPHO-KUHETUYECKUX
npeacraBieHnid. OcCOOEHHOCTH arperaTHBIX COCTOSTHHM BOIBI.
OPOHTAJIbBHAS JIABOPATOPHASA PABOTA
2. OnpeneneHue pa3MepoB MaJIbIX TEJL.
B3aumopeiicTBus te (23 4)
Mexannueckoe apmxeHue. Tpaekropus. Ilyte. PaBHOMEpHOE M HepaBHOMEpHOE
neuxkeHne. Ckopocts. ['paduku 3aBUCUMOCTH TYTH M MOJIYJS CKOPOCTH OT
BpemeHu nBwxeHus. Muepuus. MHeptHOCTH Ten. B3aumopeiictBue Tten. Macca
tena. U3mepenwe wmaccel Tena. IlnotHocts BemiectBa. CBSI3b MIIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B equHuIle oobema BemectBa. Cuna. Cuna Tspkectu. Cuna
ynpyroctd. 3akoH ['yka. Bec tena. CBsA3bp MEXAy CHIOW TSHKECTH M MAcCOW Tela.
Cuna Tskectn Ha npyrux maHetax. Junamomerp. CiioxxkeHwe ABYX CuII,
HaNpaBJIEHHBIX MO OAHOM mpsiMoM. PaBHozaelcTByromas nByx cui. Cuia TpeHusl.
®usnueckas npupojaa HedecHbIX Tes COTHEYHOM CUCTEMBI.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
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3. U3mepeHne Macchl Tesla Ha phIYaXHbIX BECaX.
4. N3mepenue oobema Tena.
5. Onpenenenre MIOTHOCTH TBEPAOIO Tena.
6. I'pagyrpoBaHue Npy>KUHbBI U U3MEPEHUE CUII TUHAMOMETPOM.
7. I3MepeHne Cuiibl TPEHUS € IIOMOILBIO JTUHAMOMETpA.
KOHTPOJIbHBIE PABOTbI

1. Konrponbnas padora Nel mo teme «CtpoeHue BemecTtBa. MexaHU4ecKoe

JIBUKEHUE

2. KontponbHas padota No2 no teme «Bzaumoneiicteue ten. CHiib»
JlaBJjieHHe TBEPABIX TeJl, (KUAKOCTel 1 ra3oB (21 4)
Hasnenue. /lapnenue tBepabix Ten. J(aBieHue rasa.
OObsicHEeHME  JaBJIEHMS ra3a Ha  OCHOBE  MOJEKYJISPHO-KMHETHYECKUX
npencrapnenuil. [lepegada naBieHus razamMu U SKUAKOCTsAMU. 3akoH [lackans.
3aBUCUMOCTb JaBJIEHUS Tra3a oT 00beMa, TemrepaTypbl. CooOIIaAIOMIKECs COCYbI.
AtmocdepHoe naBineHue. Meroabl uU3MepeHUs aTMOCHEPHOrO  JaBJICHHS.
bapomeTp, MaHOMeETp, TMOPIIHEBOW >KHAKOCTHBIM Hacoc. 3akoH Apxumena.
VYcnous nnaBanus Ten. BoznyxomnnaBanue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
8. OmpeneneHrue BBITATKUBAIOIICH CHIIbL, JEHCTBYIOIIEH Ha IMOTIPYKEHHOE B
KUIKOCTb TEJIO.
9. BeisicHeHHE yCIOBUH IIJIaBAHUS TENa B KUIKOCTH.
KOHTPOJIBHBIE PABOTbI

3. KontponsHas pabora Ne3 mo teme «JlaBieHue ra3os, ;KUJIKOCTEN U TBEPABIX

TEI»

Pa6ora u momHocTh. JHeprus (13 u)
Mexannueckass pabora. MormHocTh. [IpocThie MexaHHW3MBl. MOMEHT CHUIBL.
VYcnoBuss paBHOBecusi pbluara. <<30J0TO€ MPaBUJIO>> MEXAHUKU. Buasl
paBHoBecusa.  Koaddunument momesnoro  meiictBus  (KIIH).  Dueprus.
[loTeHunanbHas U KUHETUYECKast 3Heprus. [IpeBpalieHue sHeprum.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
10. BoisicHeHuE yclIOBUSI paBHOBECHS pblyara.
11. Onpenenenue KII/I npu nogbeme Tena Mo HaKIOHHOMW MIIOCKOCTH.
KOHTPOJIBHBIE PABOThI

4. KontponpeHast pabora Ne4 mo teme «Mexanmdeckass paboTa, MOIIHOCTD,

SHEPrus»

HroroBasi koHTpoIbHAsA padoTa 3a Kypc 7 kiaacca (1 u)
8 kiacc (68 4, 2 4 B HEAENIO)
TenuoBble siBjaeHus (23 u)
OCHOBHbIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIECTBA.
Macca u pasmepbl aTOMOB U MOJEKYJ. ONBITHI, MOATBEPKIAAIOIIME OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. Mojien TBEPIOro, KUJIKOTO U
razoo0pa3Horo cocTtossHUil BemlecTBa. Kpucramindeckue u amopdHbie Tena.
OOBsicHEHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEI HA OCHOBE MOJIOKEHUM
MOJIEKYISIpHO-KUHETHUEeCKON Teopur. CMauuMBaHUE W KANWUIAPHBIE SIBJICHHUS.
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TennoBoe aBuxkeHue. TemnoBoe paBHoBecue. Temneparypa. BHyTpeHHsIs1 SHEprusi.
Pabora wu Ttemonepenaya. TemnonpoBogHocTh. KouBekuwus. M3mydenwue.
KonuuecTBo TemnoTel. Y aelbHas TEIJI0EMKOCTh. PacyeT KoauyecTBa TeIIOTHI IPU
TerI000MeHe. 3aKOH COXpaHEHHUsI W NpPEeBpalleHUs YHEPTUM B MEXaHUYECKUX U
TEIJIOBBIX TIporieccax. [LmaBiieHre U OTBEpJEBaHUE KPUCTAUIMYECKUX Tell.
VYnenwHas TemoTa riaBieHus. Hcmapenne u KoHjaeHcarusa.  Kunenwue.
3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUs OT aTMOC(EpHOro aamieHUs. Bia)kKHOCTb
BO3lyXa. YenpHas Teruiota mapooOpa3zoBaHus. OObSACHEHHUE H3MEHEHHS
arperaTHOro COCTOSIHUSI BEIIECTBA HA OCHOBE MOJEKYISIPHO-KUHETHYECKUX
npeactaBieHuid. [IpeoOpasoBaHue HHEPrUU B TEIUIOBBIX MallWHax. J[BuUrareinb
BHyTpeHHero cropanusi. I[lapoBas TypOuna. KIIJ[ TemmoBoro naBurartes.
DKOJIOTMYECKHUE MPOOIEMbI HCTIOJIH30BAHMS TEIIOBBIX MAIIIKH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. CpaBHEHME KOTMYECTB TEIJIOTHI MPY CMEIIMBAHUU BOJIbI Pa3HON TEMIIEPATYPHI.
2. 3amepenne yaeabHON TEII0EMKOCTH TBEPAOTO Tea.
3. U3mepeHue BIa)HOCTH BO3/1yXa.
KOHTPOJIbHBIE PABOThI

1. Konrtponbnas padota Nel no teme «TemnoBbie siBACHUS»

2. KontponbHas padora No2 1o Teme «ArperaTtHble COCTOSTHUS BEIIECTBAY
duexkTpudeckue siBjaeHus (29 u)
Onektpuzauust Ten. J(Ba poaa dSIEKTpUYECKUX 3apsiaoB. BsaumopeiicTBue
3apsDKEHHBIX  Ted.  IIpOBONHMKHM, — AWANEKTPUKHM W MOJYIPOBOJIHHKHU.
Onekrtpuueckoe tmone. Hanpsok€HHOCTh  3nekTpuueckoro mons. [IpuHiun
CYIEPIIO3UIINU IIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).
3aKOH COXpaHEHUs DJIEKTPUUECKOTO 3apsia. [[enmuMocTh 3JeKTpUUYEcKOro 3apsja.
OnektpoH. CTpoeHue aroMa. DIEKTPUYECKHM TOK. J[elCTBUE 3IIEKTPUUYECKOIO
NOJIsI Ha AJEKTpUYECKHe 3apsanbl. ICTOYHUMKM ToKa. DiekTpuueckas uenb. Cumia
TOKa. DJIEKTPUUYECKOE HaIpsKEHHE. DIIEKTPUUYECKOE CONMpOTUBIEHUE. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOE W MApajlieNIbHOE  COEOUHEHHE
NpOBOAHUKOB. PaboTa ¥ MOIIHOCTH SJIEKTPUYECKOro Toka. 3akoH J[koymsi—
Jlennia. Konnencarop. IlpaBuna 6e30macHOCTH Mpu paboTe ¢ IICKTPOIIpHOOpaMHU.
3akon KynoHa (3aBUCMMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsDKEHHBIX Tl  OT
BEJINYMHBI 3aps/IOB U PACCTOSHUS MEKY TEIAMHU).
DNEeKTPUUECKUU TOK B )KUAKOCTSAX U ra3ax.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopKa 31IEKTPUYECKON LIETH U U3MEPEHHUE CUJIbI TOKA B €€ Pa3IUYHBIX
y4acTKax.

5. M3mMepenne HanpsyKeHUs Ha Pa3jInyHbIX y4acTKAX JIEKTPUUYECKOMN LETH.

6. PerynmupoBanue cuiibl TOKa pEOCTAaTOM.

7. W3mepeHune CONPOTUBICHUS MPOBOJHUKA NPU IMOMOIIM aMIIepMeTpa U
BOJIbTMETPA.

8. 3mepeHne MOITHOCTH U pabOThI TOKA B 3JIEKTPUUECKOM JIamIIe.
KOHTPOJIbHBIE PABOThI
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3. KontponsHas pabGota 3 mo TemMe «Dnekrpuyeckuil Tok. Hampsbxenue.
Conportusnenne. CoeTMHEHNE TPOBOTHUKOBY.
4. KoutponpHas padota Ne4 no teme «PaboTa M MOIIHOCTb 3JEKTPUUYECKOTO
ToKa. 3akoH [[xoynsa-Jlenna. Konaencarop»
DJIeKTPOMATHUTHBIE siBJeHUd (5 4)
OneiT Opcrena. MarautHoe nosie. MarHuTHOE moJie MPSAMOro TokKa. MarnuTtHoe
MoJjie KaTymku ¢ TOKOM. IlocTossHHbIE MarHuThl. MarHUTHOE MOJ€ MOCTOSTHHBIX
MarHuToB. MarnutHoe mnozie 3emiu. BizaumopeiictBue MarHuToB. JleHCTBHE
MAarHUTHOTO MOJIA Ha TPOBOJHUK C TOKOM. DJIEKTPUUECKU IBUTATETb.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
9. COopka »eKTpoMarHuTa 1 UCIIbITAHUE ero JACHCTBUS.
10. UzyueHue >7eKTPUIECKOTO JIBUTATEIIs TOCTOSTHHOTO TOKa (HA MOJIEIH).
KOHTPOJIbHBIE PABOThI
5. KontposbHas pabora No5 o Teme «INeKTPOMArHUTHBIC SIBICHUS
CgetoBble saBJenus (10 )
Uctounuku cBeta. [IpsiMmonuHeitHoe pacnpocTpaHeHue cBeTa. Buarumoe qBHKEHUE
ceeTlsl. OTpakeHue cBeTa. 3aKOH OTpaxkeHHWs cBeTa. Ilnockoe 3epkaio.
[Ipenomnenue cBera. 3akoH npenomieHus cBera. JImH3pl. DOKYCHOE pacCTOSIHUE
nuH3bl. OnThueckas cwia JuH3bL. M300pakeHus, naBaemble JUH30M. [71a3 kak
onTuyeckasi cucteMa. OnTu4ecKrue npuoopHhl.
OPOHTAJIbBHAA JIABOPATOPHASA PABOTA
11. Ionyuenue n3oOpaxeHus MPU MOMOIIU JTUH3HI.
KOHTPOJIBHBIE PABOTbI
6. KpatkoBpemeHHasi KOHTpoJbHas padota Ne6 1o Teme «3aKOHbI OTpaKeHHS U
IPEJIOMIICHHUS CBETA»
HNToroBasi KOHTpoJIbHasA padora 3a kKypc 8 kiuacca (1 4)
9 xnacc (102 4, 3 4 B HEETIO)
3aKkoHbI B3aUMOAeHCTBHUSA U ABUKeHHs Tea (34 4)
MarepuansHas  Touka. Cucrema  orcuera. Ilepememenue.  CkopocThb
MPAMOJIMHENHOTO PABHOMEPHOIO JIBWXEHUA. [IpAMONIMHENHOE paBHOYCKOPEHHOE
JIBUKEHUE: MTHOBEHHAas CKOPOCTb, yCKOpeHue, mnepemenieHue. [paduku
3aBUCUMOCTH KHUHEMAaTHUYECKUX BEJIMYMH OT BPEMEHH IMPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JBWXEHUU. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKEHUSI.
['eonienTpHryUecKas U reJuoleHTpUYECcKasi CUCTEMbI Mupa. MHepimanpHas cucrema
orcyera. 3akoHel Hpiorona. CBobogHoe manenue. HeBecomocTs. 3akoH
BcemMupHoro taroreHus. [MckycctBeHHble cnyTHUKH 3emuid.]l Wmmynbsc. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE JIBUKEHUE.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. MccnenoBanue paBHOYCKOPEHHOTO JIBH>KEHUSI 0€3 HAaUaJIbHOW CKOPOCTH.
2. 3mepeHne yCKOpeHHs: CBOOOTHOTO TaICHUSI.
KOHTPOJIBHBIE PABOThI
1. KontponbHas padora Nel 1o teme «3aKOHBI B3aUMOJICHCTBHUS M JBH)KCHUS
TEI»
2. KontpomnpHas padota No2 1o TeMe «3aKOHBI COXpaHEHUSI B MEXaHUKE»
Mexannuyeckue KoJjiedaHusi U BOJHBI. 3BYK (15 u)
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Konebarensnoe nBuxenue. Komebanuss rpy3a Ha mnpyxuHe. CBoOOIHBIE
konebanus. KonebarenbHas cuctemMa. MasTHUK. AMIUIMTYyHa, TEPUOJ, 4acTOTa
koneOanuil. [['apmonuueckue koneOanusi|. [lpeBpamienue sHepruu mpH
K0J1e0aTeTbHOM JABMKEHHUH. 3aTyXawllue KojaeOaHus. BeIHyXAeHHbIE KOJIeOaHMs.
Pe3onanc. Pacmpoctpanenue kosiebanuii B ynpyrux cpenax. llomepeunsie u
npoJoJibHble BONHBL. JlinHa BOdHBL. CBS3b JJMHBI BOJHBI CO CKOPOCTHIO €€
pacnpoCTpaHEeHUs] U MEepUoAOM (4acToTOM). 3ByKOBbIE BOJIHBI. CKOpPOCThH 3BYKa.
BricoTa, TeMOp ¥ rpOMKOCTb 3ByKa. DX0. 3ByKOBOM pe3oHaHc. [MHTepdepenums
3ByKa|. IHQpa3ByK U ylIbTpa3ByK.
OPOHTAJIbBHAS JIABOPATOPHAS PABOTA

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA M YACTOThl CBOOOJHBIX KOJeOaHUM

MasiTHUKa OT JJIMHBI €T0 HUTH.

KOHTPOJIbHBIE PABOThI

3. KonrponbHas padota Ne3 no teme «MexaHnyeckue KoiaeOaHus U 3BYK»
DJIeKTPOMATHUTHOE MoJie (25 4)
OnHOpogHOE M HEOAHOPOAHOE MarHuTHoe moJie. HampaBneHue Toka W
HanpaBJIeHUE JIMHUM ero MarHutHoro nojs. IlpaBuno OypaBuuka. OOHapyxeHHe
marautHoro mouis. [lpaBwiio meBoit pyku. WHAYKIMS MarHWTHOTO — TIOJIS.
MarnutHeii  notok.  OmnbiTel  @apajges.  DIEKTPOMAarHUTHAs — WHIYKITHUS.
Hanpasnenune uHaykuuonHoro toka. Ilpasuio Jlenna. SIBneHue camMOWHIYKIUU.
[lepemennsiii Tok. I'eHepaTop mepemenHoro Toka. IIpeoOpa3oBaHusi >HEPruM B
anekTporeHeparopax. Tpanchopmarop. llepenaya snekTpuueckod SHEPrUM Ha
paccTosiHie. OJEKTPOMArHUTHOE IM0JE. DJIIEKTPOMAarHUTHbIE BOJHBL. CKOpPOCTH
paclpoCTpaHEHUs1 dAJEKTPOMATrHUTHBIX BOJH. BiMsHUE 53I€KTPOMarHUTHBIX
U3JIy4eHUN Ha OKuBbIe opraHu3Mmbl. KomebarenbHpii koHTYp. [lomydenwue
AIEKTPOMArHUTHBIX KosneOanuif. [IpuHIMIBI  paguocBsizu U TEJICBUACHUS.
[MaTepdepenmus cBeta.] DnekTpoMarHuTHas mpupona cBera. lIpemomiienue
ceera. [lokazarens npenomiienus. Jucnepcus ceera. I{peta ten. [Cnexktporpad u
criekTpockomn.] Tumbl onTUYecKuX  CcrekTpoB. [CHekTpalibHBIM  aHAIM3.]
[lormomenne u wucnyckaHWe cBeTa aroMamu. lIpoucxoxaeHue JMHendaThIX
CIIEKTPOB.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
4. N3ydeHue sBJICHUS AIEKTPOMArHUTHON UHAYKIIUH.
5. HaGnroieHre CIuTonHOTO 1 TMHEHYaThIX CIIEKTPOB UCITYCKAHMSI.
KOHTPOJIBHBIE PABOThI

4. KontponbsHas padota Ned o teMe «JIeKTPOMarHuTHOE MOJIe»
Ctpoenne atomMa u aToMHOro sigpa (20 u)
PannoakTHBHOCTH KaK CBUIETEIHCTBO CIOKHOTO CTPOCHHS aToMOB. Anb(da-, 6era-
u ramma-m3nydenus. Omnwitel  Pesepdopna. SAnepnas monens  aroma.
PannoakTuBHbIE TpeBpamnieHus aToMHbIX snep. CoxpaHeHue 3apsgoBOTO U
MacCOBOT'O YHCEII
MpU SJICEPHBIX pPEaKUUSIX. JKCIEPUMEHTAJIbHbIE METOJIbl HCCIEIOBAHMS YaCTHII.
[IpoToHHO-HEWTpPOHHAd MoAenb sapa. POU3MYECKUH CMBICH 3apsAl0BOrO U
MaccoBoro yucen. M3oromnsl. [IpaBuna cMmemenus ais anbga- U 6era-pacnaja npu
SIEPHBIX PEAKIUsAX. DHEPrUs CBA3U 4acTull B sinpe. Jlenenue saep ypana. Llennas
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peakiusi. SnepHasi sHepreTuka. DKOJOTMYEeCKHe MpoOsieMbl pabOThl aTOMHBIX
anektpoctanuui. Jlosumerpus. Ilepnon mnosypacnmanga. 3akoH pPagMOAKTUBHOIO
pacnaga. BrausHue pagMOAaKTHBHBIX M3JIYYEHU Ha JKUBbIE OpPraHU3MBI.
Tepmosinepnas peakuus. Mictounnku sHeprum ConHIa u 3B€31.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

6. 3MepeHne ecTeCTBEHHOTO PaANaIlMOHHOTO (DOHA TO3UMETPOM.

7. U3yuenue neneHus sjpa aToMa ypasna 1no ¢GpoTorpaguu TpEeKoB.

8.M3ydyeHue TpeKoB 3apsHKEHHbBIX YACTHULL [0 TOTOBBIM (poTorpadusm.
KOHTPOJIbHBIE PABOThI

5. KonrponbHas pabora Ne5 mo teme « CrpoeHue aTomMa M aTOMHOIO sijpa.
Hcnonp30BaHuE SHEPTUU aTOMHBIX SIAEP»

Ctpoenne u 3Boaouus Beeaennoii (5 u)

CocraB, ctpoenne u npoucxoxaeHne ConHeyHoil cuctembl. [lmaneTsl U Manbie
tena ConHedyHoU cucteMbl. CTpoeHHe, U3inydeHue U dBosronus CoyHIa U 3BE3NI.
Ctpoenue u 3BOJIOIMS BeeneHHo.

HNrorosoe nosropenue (3 yaca)

HNToroBasi KOHTpoJIbHAA padoTa 3a Kypc 9 kiacca

MecTto yueOHOro npeamMera B y4eOHOM IJIaHE
B ocHoBHOI 1m1KOJI€e u3nka uzyqaercs ¢ 7 mo 9 kiacc.
VYueOnsIil 1an coctaBiseT 238 yueOHBIX 4acoB, B TOM uucie B 7, 8 kiiaccax 1o 68
y4eOHBIX YacOB U3 pacuera 2 ydeOHBIX Yaca B Heaeno, B 9 kiacce 102 yueOHBIX
yaca, U3 pacuera 3 yueOHbIX yaca B HECIIO.

PaGouas mporpamma mpeaycMaTpUBAET BBINOJIHEHHE MPAKTUYECKON YacTu
Kypca:

7 KJ1acc — KOHTPOJBHBIX paboT — 5, maboparopHsIX pador — 11

8 KJ1acc — KOHTPOJIBHBIX paboT - 7, 1abopaTtopHbIX pador — 11

9 KJacc — KOHTPOJBHBIX paboT — 6, MTabopaTopHBIX padoT - 8.
YMK:
[epoimkun A. B. Yuebnuk «®usuka. 7 kiace», M.: [Ipoda, 2023 r.
[Tepeimkun A. B.YyeOnuk «®Pusuka. 8 kiracey», M.: Jlpoda, 2023 1.
[epoimkun A. B., I'ytauk E. M. Yyebnuk «®usuka 9 xmaceyn, M.: Ipoda, 2023 r.

TemaTu4yeckoe IVIAHUPOBAHUE
(c ydeTom padoyeil NporpaMMbl BOCIIMTAHMSI, C YKA3aHHEM KOJUYeCTBA
4acoB, 0TBOAMMBIX HA OCBOEHHE KAKI0H TeMBbI)

Tema, pazaen Monyns padoueii | Komnae | KommaectBo KonmuecTBo
pOrpaMMbl CTBO | KOHTPOJBHBIX | JJaOOPATOPHBIX
BOCITUTAHMS 4acoB pabot pabot
«IIxonbHBIN
YPOK»

7 Kiace

®dusuka u - BuprtyanbHoe 4 1

buznueckue MyTELIECTBHUE;

MeTOIbl u3yueHusa | - Urpa
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HPUPOIBI «Dusznyeckuu
(4 yaca) JTUKTAHTY;
Ypok-
nabopatopusi;
Py6puka
«OTKpBITHIH
MUKPO(DOH
[lepBoHauanbHble | -Ypok- 6
CBEJICHUS O nabopaTtopusi;
CTpPOEHUU -BuptyanbHoe
BEIIECTBA My TEIIECTBUE;
(6 yacoB) Py6puka
«OTKpBITHIH
MUKPODOHY
B3aumopelictBue | -Ypoku- 23
TEN nabopaTopuu;
(23 gaca) -Ypoku —
MIPOCKTHI;
HNaTemnexryainbH
bl TYPHHUDP;
-Urpa
«Duznyecku
TUKTAHT,
«Duznyeckoe
joTtoy, «Hanau
OJIMHAKOBOEY,
«MO3TrOBOU
HITYPM»
JlaBieHue -J{H1 HAYKW; 21
TBEPIBIX TEI, - YPOKHU-
KUJKOCTEU U n1abopaTopuu;
ra3oB - YPOKHU-
(21 gac) IIPOEKTHI;
-BUPTYaJIbHOE
My TEIIECTBUE;
PaGota u - ypok — mpoekT; | 13
MOIIIHOCTb. - YpOK-
DHeprus naboparopus;
(13 gacog) -BUPTYyaJIbHOE
My TEIIeCTBUE;
-KOH(epeHLIHs
UJICH.
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IloBTOpEeHNne 1
8 kinace
TernnoBbie -Ypoku- 23
ABJICHUSA nabopaTopuu;
(23 gaca) - Ypoxku-
IPOEKTHI,
- BuprtyanbHoe
My TEIIECTBHE;
- Kondepenuns;
- PyGpuka
«OTKpBITHIH
MUKPODOH
DNEeKTPOMAarHUTHBI | - YPOKHU- 34
€ SIBJICHUS nabopaTopuu;
(34 gaca) - YPOKH-
IIPOEKTHI,
-ypoK-hopym;
- BUPTYaJIbHbBIC
My TEIICCTBHS;
- PyOpuka
«OTKpBITHIN
MUKPO(OH»
CgeroBbI€ siBJICHUS | -/{HU HAYKU; 10
(10 gacog) -YPOKH-
naboparopuu;
- YPOKH-
IIPOEKTHI;
- BUPTYaJIbHOE
yTEIIECTBUE.
IToBTOpEHUE 1
9 knacc
3aKOHBI YPOKU-TIPOCKTHI;, | 34

B3aUMOJEUCTBUS U
JIBYDKEHUS TEN
(34 yaca)

- YPOKH-
nabopaTopuu;
- THU HAYKH;

- BUPTyaJIbHbBIC
My TEIIECTBHSI;
“YPOK-
KOH(epeHIus;
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- YPOK-(opym;
Py0Opuka
«Kpatko o
BEJIUKHUX. ..»»
Py6puka
«OTKpBITHIH
MUKPO(DOH

Mexanunueckue
KoJie0aHus U
BOJIHBI. 3BYK.
(15 gacos)

YPOKHU-TIPOCKTHI;
- YpOKHU-
naboparopuu;

- BUPTYaJIbHBIC
My TEIICCTBHS;

-- PyGpuka
«OTKpBITHIH
MUKPODOH

15

DNIEKTPOMArHUTHBI
€ SIBJICHUSI
(25 gacog)

YPOKH-TIPOCKTHI,
- YPOKH-
naboparopuu;
- IHU HAYKH;

- BUPTYyaJIbHbBIE
My TeIeCTBUS;
- ypok-hopym;
- PyGpuka
«Kpatko o
BEJIUKHUX. ..»»

- PyGpuka
«OTKpBITHIN
MHUKPO(OH»

25

Crpoenue aroma u
aTOMHOTO siJIpa
(20 gyacos)

- YPOKH-
IPOEKTHI;

- YPOKH-
n1abopaTopuu;
- THU HAYKU;

- BUPTYyaJIbHbBIE
My TEIeCTBUS;
- - PyOpuka
«OTKpPBITHIH
MUKPODOHY

20

Ctpoenue u

SBOITIOIIUS
Bcenennoii.
(5 wacoB)

- BUPTYaJIbHOE
MyTEIIeCTBUE;
- YPOK-(opym;
- - PyGpuka
«OTKpBITHIN
MUKPO(OH»
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IToBTOpEHUE

- ypOK_
KOH(epeHIus

HUtoro

238

18

30
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