AHHOTaUMs K pado4eil mporpamme

YuyeoHoro npeaMmera«®@u3zuka»,7-9xknaccol

PabGouas mporpamma yueoHOorO nipeamera «Duzrka»o0s3aTebHON TPEeAMETHON
obnmactu «EcTecTBeHHO-HAy4YHBIE MpPEIMEThD» pa3paboTaHa B COOTBETCTBUM C
nyHKToM 32.1 ®T'OC OO0 u peanuzyetcst B 2024—2025 yu.r. B 7-9 knaccax.

Pabouas nporpamMma pa3paboTaHa y4yUTEIEM B COOTBETCTBUU C IMOJIOKEHUEM O
pabouux MporpaMMmax U OMpeessieT OpraHu3alrio 00pa3oBaTEIbHONU NEATEIbHOCTH
YUHTEJIEM B IIKOJIE MO0 JAHHOMY Y4€OHOMY MPEIMETY.

Pabouas mporpamma yuebGHoro mnpeamera sisisierca yacteio AOOIT OOO s
00yyYaroImuXcsl ¢ 3aJePKKOM MCUXUUYECKOTO Pa3BUTHS (BapuaHT 7), ONpeaesonIei:

- COZICpKaHMUE;

- IUTAHUPYEMBbIE PE3YIbTATHI(JINYHOCTHBIE ,META MPEAMETHBIE U MTPEIMETHBIE);

- TEMaTUYECKOE IUIAHUPOBAHUE C yYETOM padoydeil mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTEIO ncnonb3oBanus DOP/LIOP.

[Ipu peanuzauuu MporpaMmbl  KCIOJB3YETCS  CIEAYIOIIEE MaTepuaibHO-
TEXHUYECKOE 00ECIICUeHHE:

- nudpoBas 1aboparopust s MKOJIbHUKOB L{eHTpa 0Opa3zoBaHusl €CTECTBEHHO-
Hay4YHOM HAIpaBJIECHHOCTH «Touka pocray;

- HOyTOyku IleHTpa 00pa3oBaHHs €CTECTBEHHO-HAy4YHOH HaIPaBICHHOCTH
«Touku pocray;

- WHTEpaKkTWBHas IaHenb lleHTpa o0pa3oBaHUsl €CTECTBEHHO-HAYYHOU
HarpaBJIeHHOCTH «ToukH pocTay.
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[TOACHUTEJIBHAA3ZAIINCKA

O0mas xapakTepucTuKa y4e0HOro npeaMera«®@u3nKa

VYyebnslii mnpeaMer «@Pu3nkay  SABISETCA  CHUCTEMO-O0pa3yIOIIMM  JUIs
€CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOJIbKY (U3UUYECKUE 3aKOHBI MHUPO3JIaHUS
SBJISIFOTCST OCHOBOM COJEp’KaHHUSI KypCOB XUMHUH, OHWOJOTHMH, Teorpaduu U
acTpoHomuu. Du3uka BOOPY)KAET OOYYAIOMIMXCS HAYYHBIM METOJOM ITO3HAHWUS,
MTO3BOJISIONINM TTOJTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOIIEM MHUPE.

[IpenMer MakcMMaJIbHO HampaBieH Ha (GOpPMUpPOBAHHE HHTEpeca K
OPUPOJTHOMY M COLHMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE I103HABATEIBHOU
nesitenbHocTH  oOyvaronmuxcst ¢ 3[IP 3a cuer oBIageHUsT MBICIUTEIbLHBIMU
orepanusMu CpaBHEHHUs, OOOOIIEHUs, pPa3BUTUE CIIOCOOHOCTH AapPTyMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHUE BOBMOKHOCTEM COBMECTHOM JESATEIHHOCTH.

N3yuyenue Qusuku cnocoOCTBYyeT pa3BuThi0 y oOydarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUsl, (PYHKIMOHAIBHOW T'PAMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOpPMAIUIO, MPEICTABICHHYIO B
paznuHbIX (hopMax. 3HAYMMOCTh MPEIMETA I Pa3BUTHS KU3HEHHON KOMIIETECHIIUMU
OoOyyYarolmmxcsl  3aKI0YaeTcsl B YCBOCHMM  OCHOBBI  (DM3UYECKUX  3HAHUH,
HEOOXOJIMMBIX 11 TTOBCETHEBHOM >KU3HU; HABBIKOB 370POBOr0 W OE30MACHOIO JIst
YeJIOBEKA U OKPY>KAIOIIEH ero cpeibl 00pasa >ku3Hu; POPMUPOBAHUHU HKOJIOTHUECKON
KYJIBTYpHI.

[Iporpamma oTpaxkaeT cojaepkaHue o0ydeHus: npeametry «Pu3nKa» ¢ y4eTom
0co0bIX oOpa3zoBaTeabHBIX TOTpeOHOCTEH oOydaromuxcs ¢ 3[1P. OpnaneHue qaHHBIM
y4eOHBIM MPEMETOM MPEICTABIISET ONMPECICHHYIO TPYAHOCTD I O0yYarOIINXCS C
3[IP. D10 cBSI3aHO ¢  OCOOEHHOCTSIMHM  MBICIIMTEIBHONH  JI€ITEIBHOCTH,
MEePUOJIMYECKUMH  KOJICOAHUSIMU  BHHUMAHHS, MaJbIM  OOBEMOM  TaMSsTH,
HEJIOCTAaTOYHOCTBIO OOIIEro 3amaca 3HAHUW, T[IOHWKEHHBIM TO3HABATEIbHBIM
WHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jlnst mpeosoneHusl TPYAHOCTEH B M3YYEHHHM y4eOHOro mpeamera «Du3nkay
HeoOxoaMMa  ajganTanus oObeMa U Xapakrepa y4yeOHOro Marepuana K
MO3HABATEJbHBIM BO3MOXKHOCTSAM JaHHOW KaTeropuu oOydaroluxcs, Y4eT HuX
OCOOCHHOCTEH pa3BUTHS: UCIOJIH30BAHUE AJTOPUTMOB, BHYTPU MPEIAMETHBIX U MEXK
MPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuralia.

JlaHHast TporpaMMa KOHKPETU3UPYET COJICp)KAHUE TMPEIMETHBIX TEeM B
COOTBETCTBUM C TpeOOBaHUSIMH OOpa30BaTEILHOTO CTaHJapTa, PEKOMEHIYEeMYIO
MOCJIEA0OBATEILHOCTh M3YUCHHS pa3feioB (U3UKH C YUYETOM MEX MPEIMETHBIX U
BHYTPU TMPEIMETHBIX CBsI3€H, JIOTMKM Y4YeOHOTO TMpoliecca, BO3PACTHBIX U
MICUXOJIOTHUECKUX ocoOeHHocTel oOyuaronuxcs c¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHus, OMpeneseT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPAIIHA,
MPOBOJIMMBIX ~ YYUTEIEM B Kiacce, Ja0OpaTOpHBIX paldOT, BBIMOIHIEMBIX

00y4JaromMUCH.
Meronuueckori OCHOBOM u3ydeHus Kypca «Dusnka» Ha ypoBHE OCHOBHOI'O
o01ero oOpa3zoBaHUs SIBIISETCS CUCTEMHO-IEATEIHHOCTHBIN ITOJIXO/I,

O6€CH€‘IHB&IOHIHI>'I AOCTHXKCHUE JIMYHOCTHEBIX, METa MPCAMCTHBIX U IMPEAMETHBIX
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o0pa3oBaTeNbHBIX  PE3YJIbTATOB MOCPEACTBOM OpraHu3anuu aKTHUBHOMN
MO3HABATENLHON JESITENIbHOCTH OOYyYarolIuXcsi, YTO OYEHb BaXKHO NpHU OO0y4YEHUU
neteit ¢ 3P, my1st KOTOPBIX XapaKTEepHO CHUKEHUE MO3HABATEILHON aKTUBHOCTH.

IIeJII/I " 3a/1a91 U3YyYCHUHA y‘l€6HOFO npeamerTa «Puznka»

Obwue yenu wzydeHus ydeOHoro mnpeamera «Du3uKa» MNPEICTABICHBI B
denepanbHOM paboueli mporpaMmme OCHOBHOTO 001IIero 00pa3oBaHUsI.

OcCHOBHOM 1eIbI0 O0yUeHHUs ACTe ¢ 3aJepKKON MCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SIBJISIETCS: IOBBIIICHHE COLMAIBHOM ajanTaluuu JeTell depes
npUMeHeHre (U3NUYECKUX 3HAHUM Ha IPAKTHKE.

Jns obywaromuxces ¢ 3P, Tak ke, Kak ¥ 11 HOPMAaTUBHO Pa3BUBAIOILIUXCS

CBEPCTHHUKOB,  OCBauMBAaIOIIUMX  OCHOBHYIO  0O0pa30BaTelIbHYIO  MpOrpammy,
JOMUHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
. npuoOpeTeHue uHTepeca M cTpemiieHus oOyvaromuxcs ¢ 3P k

HAYYHOMY HM3Y4YCHHUIO IMPHUPOJBI, PA3BUTHE HMX HHTC/UICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTE;

u Pa3BUTHUC 0a30BbBIX HpCIICTaBJIGHI/Iﬁ 0O HAY4YHOM MCTOAC IIO3HAHHUA U
(bOpMHpOBaHHe HCCICAOBATCIBCKOI'O OTHOMICHUS K OKPYZKAIOIIUM ABJICHUAM
u (1)OpMI/Ip0BaHI/IC HAay49YHOIro MHPOBO33pPCHUS, Ha OOCTYIIHOM  OJIA

oOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3ynbTara U3y4eHHs] OCHOB CTPOEHUSI MaTEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

. (opMHpOBaHKE TPENCTABICHUNA O posid (GU3UKU JJIA Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrxeHue 3TUX Lene ooecrneuynBaeTcs peuIeHHeM CIeAYIOUINX 3a0ay.:

. npuoOpeTeHrue 0a30BbIX 3HAHUN O JAMCKPETHOM CTPOCHHMH BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MpUOOpPETEHNUE YMEHUIN OMUCHIBATH U OOBACHIATH (PU3UUYECKUE SIBJICHUS C
MCIIOJIb30BAaHUEM TOJIyYEHHBIX 3HAHUW U C OMIOPOM HA IJIaH/CXeMY;

. OCBOCHHME METOJIOB PEIICHHUs] NPOCTEHIIMX pacy€THBIX 3aJady ¢
MCIIOJIb30BaHUEM (DU3UYECKUX MOJIETIEH C OMOPO Ha alTrOPUTM;

- pa3BUTHE YMEHUN HaONIoAaTh NPUPOJHBIC SBJICHHUS W BBINOJHATH

OMBITHI, JIA0OpATOpPHBIE pPabOThl U  OKCHEPUMEHTAIBHBIC HCCICIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTETLHBIX MPUOOPOB (10 pyKOBOJCTBOM YUUTEIS);

. OCBOCHHE TTPUEMOB pabOTHI ¢ HHGOpMAIIHEH (HU3UIECKOTO COACPKAHNUS,
BKJIIOYas WHGPOPMAIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHAIW3 U
OlICHMBaHUE UH(GOPMALINH;

- 3HAKOMCTBO co  cdepamu  mOpodeccuoHaIbHON  JEATENbHOCTH,
CBSI3aHHBIMM C (DU3UKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ocol0enHocTH 0TOOpA M afanTAIIUM Y4eOHOT0 MaTepuaJia no gpusnke

OcHoBoM 00yueHusI oOy4Jaromuxcs c 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTOLIMKJIASIBISIETCAPA3BUTUECYHUXOCHOBHBIXMBICIIUTEIbHBIX
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omepanuii (aHamW3, CUHTE3, CpaBHEHHWE, O0O0OIIEHWE) HAa OCHOBE BBITIOJHEHUS
Pa3BUBAIOIIMX YIPAaXHEHUH, (POpMUPOBAHUE TPUEMOB YMCTBEHHOW PabOThI: aHAIN3
UCXOJHBIX JIaHHBIX, IUIAHKUPOBAaHUE MaTepuaia, OCYIIECTBICHHE TOATAIHOTO U
UTOTOBOTO CAaMOKOHTPOJS, a TaKXKe OCYIIECTBISETCS JIMKBUIAIUS TPOOEIOB B
3HAHUSX, 3aKPEIJICHUE N3YYEHHOr0 MaTepraa, oTpaboTka alrOpUTMOB, IOBTOPEHHE
npoiaeHHoro. bosbiioe 3HaueHre MPUAAETCS YMEHHUIO paccKa3aTh O BBINOJIHEHHOU
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUUA H
COOJIIOZICHUEM JIOTUYECKUX CBA3CH B HM3iaraeMoMm Matepuane. s oOywaroruxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHMSA TMO-TIPEKHEMY SBISIOTCS
XapaKTepHBIMU: HEJOCTATOYHBI YpPOBEHb PAa3BUTHS OTACIBHBIX TCHUXUUYECKUX
MPOIECCOB (BOCHPUSTHS, BHUMAHUS, MaMSTH, MBIIUJICHUS), CHUKCHHBIM YpPOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS, HU3KUU YPOBEHb BBINIOJHEHUS YYEOHBIX 3aJaHH,
HU3Kasg ycnemHocTb oOydeHus. Iloatomy mnpu wuszydeHun ¢Gu3uka Tpedyercs
LieJICHaINIpaBICHHOE UHTEJUIEKTyalbHOe pa3Butue oOyuaromuxcs ¢ 3I1P, orBeuaroiee
WX OCOOEHHOCTSIM M BO3MOXXHOCTSAM. YueT ocobeHHocted oOyuarommuxcs ¢ 3I1P
TpeOyeT, 4ToObl MPU H3YYEHHMM HOBOIO MaTepuana o0sA3aTeIbHO MPOUCXOAUIIO
MHOTOKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB,
PACKPBIBAIOIINX CBsI3b (DM3HUKU C KU3HBIO; aKTyalM3alisl MEPBUYHOTO >KU3HEHHOTO
OTIbITa 00YYarOIINXCS.

YcBoeHHe NpOrpaMMHOrO MaTepuana Mo (U3UKE BbI3BIBAET OOJIBIINE
3arpyaHeHus y oOydaromuxcs ¢ 3IIP, mostomy Teopust uzyuyaercsi 0e3 BBIBOAOB
CIOXHBIX (hopmys. 3amayu, TpeOYIOIIME NMPUMEHEHUS CIOKHBIX MaTeMaTHYEeCKUX
BBIYMCICHUM # (QOpMys, B OCOOCHHOCTH TakuxX TeM, Kak «MexaHndeckoe
IBIDKEHUEY, «ApXuUMeIoBa cuiiay, «MexaHuyeckass SHEprus», «INEKTPUUECKUE
ABJICHUS», «OJEKTPOMATHUTHBIE SIBJICHHS», PEIIAIOTCS B KJIacce € MOMOIBIO
YUUTEJIS.

Oco0oe BHMMaHHME TMpPU HM3YYEHHH Kypca (U3HKU YJENsSeTcs MOCTAaHOBKE U
OpraHu3aliMM 3KCIEPUMEHTA, a TAKXKE MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KAXKJIOM
YpPOKE) KpAaTKOBPEMEHHBIX JEMOHCTpanuui (BO3MOXXHO C  HCIOJIb30BAaHUEM
AIEKTPOHHOM JaeMoHCTparuu). HexkoTopble TeMbl 00s3aTEIbHO JIOHKHBI BKIIOYATH
OMOpHBIE J1TA0OpaTOpHbIE PabOThI, KOTOPbIE pPa3BUBAIOT YMEHHE MOJIb30BATHCS
MPOCTEUIIMMU TIPUOOpaMHU, aHAIM3UPOBATh IOJYyYEHHbIE JaHHbIe. B CBsI3u C
OCOOCHHOCTSIMM  TOBEJIEHUS U  jAedareiabHocth  oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPELYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJIIO/ICHUEM TIPABMIJI TEXHUKU O€30MacHOCTU TPU MPOBEICHUH JTa00PATOPHBIX U
MPaKTUYECKUX PaboT.

bonwsmoe BHuManue npu uzydennn gusuku moapoctkamu ¢ 3I1P obparmmaercs
Ha OBJIAJICHME MMM NPAKTUUYECKUMU YMEHUSMH W HaBbIKamu. [IpegycmarpuBaercs
YMEHBIIEHUE 00beMa TEOPETHUECKUX CBEICHUM, BKIIOUEHUE OTICIBHBIX TEM WJIH
LEJIbIX pa3fesoB B MaTepuayibl JUisi  O030pHOTO, O3HAKOMHUTEIBHOTO WM
(dakynpTaTUBHOTO M3ydeHus. [Ipeanaraercss ymeHblieHue 00beMa MaTeMaTUYECKUX
BBIYHMCIICHUM 32 CUET YBEJIMUYEHUSI KAYECTBEHHOTO ONMKMCAHUS SIBJICHUH U MPOLIECCOB



JlocTaTOuHOE KOJMYECTBO BPEMEHHM OTBOJMUTCS Ha PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBA3b (PU3UKKH C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOII0JICHUSIMHU, KOTOPHIE XOPOIIIO U3BECTHBI YUEHUKAM U3 X )KU3HEHHOTO OIIbITA.

MakcuManbHO  HCHOJB3YIOTCSA ~ MEX  IPEAMETHBIE CBSI3M C  TaKUMHU
TUCITUIUTMHAME, Kak reorpadus, Xwmwus, Ouonorus, T.K. oOyuatomuecs c 3IIP
OCOOCHHO HYXJAIOTCSl B MPEMOJHECEHUU OJHOTO U TOTO € y4eOHOro Marepuasia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHUHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpeIJIEeHWH TIOJYYEeHHBIX 3HAHUM W  MpakTHYeckuX ymeHui. [lo3Bosisis
paccMaTpuBaTh OJWMH W TOT K€ y4eOHBIH MaTepuall ¢ pa3HbIX TOYEK 3PEHUS, MEX
IpeAMETHBIE CBS3U CIIOCOOCTBYIOT €ro JIy4IlIeMy OCMBICIIEHHIO, 0ojiee MPOUYHOMY
3aKpeIICHUIO TTOJIYYEeHHBIX 3HAaHUM M MPAKTUYECKUX YMCHHI.

IIpn peasmsanuu nporpaMmMbl  HCHOJb3YeTCS  CJeAyIOlee MATEPHAIbHO-
TeXHHYecKoe odecneyeHmne:

- nudpoBas 1aboparopus s MKOJIbHUKOB L{eHTpa 0Opa3zoBaHusl €CTECTBEHHO-
Hay4YHOM HAIpaBJIECHHOCTH «Touka pocray;

- HOyTOYKM IleHTpa 00pa3oBaHHs €CTECTBEHHO-HAy4YHOH HaIPaBICHHOCTH
«Touku pocray;

- UHTEpakTHBHasg maHenb llentpa 00pa30BaHUsl E€CTECTBEHHO-HAY4HOI
HanpasiieHHOCTU «Touku pocTay.

IIpumepHble BuabI JesaTeqabHOCTH oOy4yaromuxess ¢ 3IIP, oOycioBiieHHbIC
0COOBLIMH o0pa3oBaTeIbHbIMHU NMOTPeOHOCTAMU ) | o0ecreynBaloIHe
OCMBICJIEHHOE OCBOEHME COAEePKAHUMN 00pa3oBaHus MO npeaMeTy «Pusuka

[TpumepHas TemaTHuUecKass 1 TEPMUHOJIOTUYECKas JIEKCUKa M0 Kypcy (DU3UKU
cootBercTBYeT DOIT OOO.

Copepsxanue BUIOB JieaTenbHOCTH oOywatomuxcs ¢ 3[1P Ha ypokax (usuku
onpenensieTcss X 0coObIMH 00pa3oBaTebHBIMU NOTPEOHOCTAMU. [loMUMO HIMPOKO
ucnosnb3zyembix B @OIT OO0 obmux Ajig BceX 00y4aromuxcsi BUIOB JEATEIbHOCTH
CJIeIyeT YCHJIUTh BUBI JESTEIbHOCTH, CICLM(PHUUHBIE I JaHHOW KaTeropuu JeTei,
o0ecreunBaroIIie OCMBICIIEGHHOE OCBOCHHUE COZAEpkKaHMsI 00pa30BaHUs MO MPEAMETY:
YCWJIEHHE MPEAMETHO-IIPAKTUYECKON JEATEIbHOCTH C AKTUBHU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHUE Marepuaja C ONOpOi Ha aJlrOpUTM; «IIOLIArOBOCTb» B M3yYEHUU
Marepuana; HCIOJIb30BaHUE JONOJIHUTEIBHOM BU3YaJbHOM  ONOpPBI  (CXEMBI,
mabJIOHbI, OMOpHBIE TaOJIMIBI); PEUYEeBOM OTYET O TMpollecce U pe3ysbTare
NEeSTEIbHOCTH; BBINIOJHEHUE CHEHANbHBIX 3a/laHUii, 00ECEeYNBAIOIINX KOPPEKLIHUIO
peryiasiuuM  y4eOHO-TIO3HABATENIbHON JEATEIbHOCTH M KOHTPOJb COOCTBEHHOI'O
pe3yJibTara.

Jns oOyuaromuxcs ¢ 3I[IP cyliecTBeHHbIM SIBISIOTCS MpPUEMBbI pabOThI €
JIEKCUYECKUM MaTepuanoM mo mnpeamery. [IpoBoautcs cneumanpHas paborta Imo
BBEJICHUIO B aKTHUBHBII CIIOBapb 00YyYaIOIINUXCSl COOTBETCTBYIOILIEH TEPMUHOIOTHH.
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W3yyaemble TEepMUHBI BBOJATCS Ha TMOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YaJbHas MOAJIEPKKA, AITOPUTMBI padOTHI C ONpPE/IeICHUEM, OITOPHBIE CXEMbI JJIs
aKTyalnu3aluyd TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEIbHBIMU MOTPEOHOCTSIMH OOyYaroOIIuXcsl ¢
3IIP, mpu miaHHpoBaHUM pabOTHl YYEHUKA HA YPOKE CIIEAYET NPHUACPKUBATHCA
CJIEIYIOLIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JdaBaThb alTOPUTM OTBETAa; pa3peuaTh
M0JIb30BAThCS MJIAHOM, COCTABJICHHBIM MPH MOJIFOTOBKE JIOMAIIIHETO 3aJ]aHus; /1aBaTh
OoJpllle  BpEMEHUM TOTOBUTHCS K OTBETY Y JOCKHM; paspemiarb Jelarh
npeaBapuTeIbHbIC 3aMMCH, TT0JIb30BAThCS HATJIATHBIMU TTOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJlaBaTh OOYYalOlIUMCS HABOJSIIME W YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM TIOCJIEOBATENBHO U3JIOKUTh MaTepual.

3. CucremaTnuecku TpOBEPSITh YCBOCHHE MaTepuana Mo TeMaM YpOKOB, s
CBOEBPEMEHHOT0 OOHAPYKEHUS MTPOOEIIOB B MPOLIEIIEM MaTepHale.

4. B npouecce U3ydyeHHUss HOBOrO Marepuaia BHUMAHUE YYEHUKOB oOpaniaeTcs
Ha HanboJiee CIOXKHBIE pa3ieibl n3ydaeMoi TeMbl. HeoOxoaumo yaiie oOpaniatbes K
HAM C BOINpPOCaMH, BBIICHSIOIIMMU IOHMMaHHE Yy4eOHOro  marepuana,
CTUMYJINPOBATh BOIPOCHI IIPY 3aTPYAHEHUSAX B YCBOEHUH HOBOTO MaTepHaa.

COAEPKAHUEYUYEBHOI OITPEMETA«®U3NUKA»

TKJIACC

Pazgenl. ®usuka U e€ posb B MO3HAHUN OKPYKAKOIIET0 MUPA

dusuka— Hayka o npupoje. Senenns npupoast (MCP). dusnueckue ABIEHHS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BenuuuHbl. V3MepeHue ¢Gu3MUECKUX BeIWYuH. Dusuueckue
npubopvi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IUHMIL.

Kak ¢u3uka u 1pyrue ecrecTBEeHHbIE HAYKU U3y4aloT npupony. Ecmecmeento-
HAyuHbulll Memoo NO3HAHUs. Habno0eHue, NOCMAHO8KA HAYYHO20 B0NpOCd,
8bIOBUIICEHUE — 2UNOme3, IKCNepUMeHm No NpogepKe 2unomes, O00bACHEHUe
HaoO00aemo2o saenenus. Onucanue uzudeckux A6aeHull ¢ NOMOUbIO MoOeell.

[Ipeamet 1 METOIbI (HDUBHKHU.

HMemoncmpayuu®

1.  MexaHW4eCKHE, TEIUIOBBIE, OJJIEKTPUYECKUE, MATrHUTHEIE, CBETOBBIC
SBIICHUSI.

2.  ®usuueckue npubOOPHI U MPOLEAYpPa MPAMBIX H3MEPEHHI aHATIOTOBLIM K

M (ppPOBBIM TPUOOPOM.

1MC*3HCMCHTBICO}Iep)KaHI/I$[,BKJ'[}O‘-Ia}OH_II/IeMe)Kl'Ipe)IMeTHBIeCBSBPI,KOTOpBIeHO}IpO6HeepaCKpBITBIB TEMATUYECCKOM
TJTaHUPOBAHUH.

23 1eceuaaneekypcHBOMOO03HAYEHBITEMBL, 13y I€HUEKOTOPBIXIIPOBOAUTCABO3HAKOMUTENbHOMILIaHE. Ile jaror
CaMOCTOSTEIIFHO OTpPENeNIIeT 00bEeM H3y4aeMOoro MaTepuara.

3Bce/lemoncrparuunllabopaTopHbiepaboThI, IPEACTaBIEHHBIEBCOAEPKAHNH, 10Ty CKAETCs(MOKHO ) IPOBOAHUTD,
UCTONB3Ys UH(POPMAIMOHHBIC ¥ AIEKTPOHHBIC TEXHOJIOTUH (1I(POBBIC 00pa30BaTEILHBIC PECYPCHI).
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Jlabopamopnwie pabomul u onvimasl

1.OmpeneneHue 1EHBI JEIEHHUS HW3MEPUTENBHOrO Mpubdopa (KCIONb3ys
TEXHOJOTUYECKYIO KapTy SKCIEPUMEHTA).

2. VIaMepeHne pacCTOSHUM.

3. smepenne o0bEéMa )KUIKOCTH U TBEPIOTO TEIa

4. Onpedenenue pazmepos maivix mei.

5. H3mepenue TeMiieparypsl Py MOMOIIU KUJKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIIEPaTypBhl.

6. Ilposedenue ucciedosanus no nposepke 2unome3swvli: 0aIbHOCHMb NOJEMA
WapuKa, nyweHHo20 20pU30HmMaIbHo, mem 0ovuie, yem Ooblie 8blCOma nycKa.

Pazgen2.llepBoHayajibHbIECBEICHUSAOCTPOCHUMBEILIECTBA

CtpoeHme BeIIeCTBA: aTOMbl M MOJIGKYJBI, ux pazmepvl. Onvimol,
0oKazvisarouue OUCKpemuoe CmpoeHue 8eulecmad.

JBmkeHne dwactuil BemecTBa. CBS3b  CKOPOCTH JIBIDKCHHS YacTHI[ C
temnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. Bzaumooleticmeue uacmuy
seuecmea: npumsdcenue u OmmaiKueaHue.

ArperaTtHbIC COCTOSIHHS BEILIECTBA: CMPOCHUE 2A308, HCUOKOCMEN U MEEPObIX
(kpucmannuveckux) men. Bzaumoceszv medcoy ceovicmeamu 6ewecms 68 PA3HbIX
azpe2amHuviX COCMOAHUAX U UX AMOMHO-MONEKYIApHbIM cmpoenuem. Ocobennocmu
azpe2amHuvix COCMOSHUL 800bL.

Jemoncmpayuu®

1. HaGmronenrie OpOyHOBCKOTO JIBHYKEHHUSI.

2. Habmonenue nuddys3un.

3. Habniooenue  sgnenutl,  0OBACHAOWUXCA — NpUmMsdCeHuem Uil
OMMAIKUBAHUEM Yacmuy eeuecmaa.

Jlabopamopnwie pabomul u onvimaol

1. Oyenxa Ouamempa amoma MmemooomM psid08 (C UCNOIb30BAHUEM
gomoepadghuti).

2. OnbITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 110 OOHAPYKEHUFO JCHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKCHUS
(2/1eKmpoOHHAA 0eMOHCMPaYUsL).

Pa3nen3./IBu:keHHEeUB3aUMOAeHCTBHETEI

MexaHnndeckoe JBWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKCHUE.
Cxopoctb. Cpeonsisi ckopocms npu HepagHoMepHom OsudceHuu. Pacdér mytu u
BPEMEHHU JIBUKCHMUSI.

SIBneHre WHEPUMU. 3aKOH uHepyuu. B3aumooelicmeéue men Kaxk npuyuHa
UsMeHeHusi ckopocmu Oeudicenusi meil. Macca kak mepa unepmHOoCcmMuU meld.
[TnoTHOCTH BemecTBa. CB53b NAOMHOCMU C KOAUUECMBOM MOAEKY]L 8 eOUHUYE0OBEMA
gewecmad.

4 31echuIaIeENPUBOAHTCAPACIIMPEHHbIIEPEUEHbI1a00PaTOPHBIXPAOOTHOIIBITOR, H3KOTOPOTrOYYUTENbAENAET BHIOOP 110
CBOEMY YCMOTPEHHIO.
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Cuna Kak XapakTepucThKa B3auMojaeucTBus ten. Cuna ynpy2ocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpto ounamomempa. SIBIEHUE TATOTEHUS U CHUJIA
Tsokectd. Cuna msascecmu na Opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CrnoxxeHue cuJj, HampaBJiICHHBIX MO OJHOU mpsimoil. PaBHonelcTBytomas cuwi. Cura
mpeHus. TpeHue ckoavbocenus u mperue nokos. 1Ipenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu®
Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3mepenne ckopocTH NMPSIMOJIMHEHMHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPLMH.

Ha6nronenue n3aMeHeHnsI CKOPOCTH TIPH B3aUMOCHCTBUU TEII.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEJ.

CrnoxeHue cull, HallpaBJICHHBIX MO OJTHOW MPSMOM.
ﬂaﬁopamopubw pabomul u onvimal

R N

1. OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JABMKEHUSI(IIIAPUKA B KUJKOCTH,
MOJEIIN 3IEKTPUUIECKOTr0 aBTOMOOUJIS U T.11.)(2J1eKMPOHHAA 0eMOHCIMPAYUs).

2. OmnpeneneHue cpeHEl CKOPOCTU CKOJIbKEHUS OpyCKa WM LIapHKa I10
HaKJIOHHOW IUIOCKOCTH.

3. Onpenenenre MIOTHOCTU TBEPAOIO TeNA.

4. OnebITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHUs (aedopmariim)
IIPY>KUHBI OT IIPUIIOKEHHON CHJIBI.

5. OnebITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUSI OT

BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIMINXCA HOBGpXHOCTeI;'I.

Pasznend./laBieHneTBEpAbIXTEN,KUIKOCTEHNTA30B

Hasnenue. Cnocodvl ymeHnvuienuss u ygeauuenus oasieHus. [lasnenue easa.
3asucumocms OasneHus 2aza om o00véma, memnepamypwvl. Ilepedaua Oaeénenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackana. Ilnesemamuueckue
MauiyHbl. 3aBUCUMOCTD JTABJICHUS KUAKOCTH OT TiyouHsl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanusmol.

Atmocdepa 3emsn u arMmocdepHoe gaBieHue. [lpuuunvt cyujecmeosanus
8030ywHot obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheprozo
0asneHus. 3a8ucumocms ammoc@eprHo2o 0asieHuss Om GblCOmMbl HAO YPOBHEM MOPA.
Tlpubopwi 015 usmepenus ammocgeprnoco 0asnieHusl.

Heticmesue orcuokocmu u 2aza Ha nozpyscéHHoe 6 Hux meno. BrITaakuBaromas
(apxumenoBa) cwia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

JHemoncmpayuu
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIIEPATyphI.

Ilepenaya qaBieHUs )KUAKOCTHIO U Ta30M.

Coobmatomuecs COCy/Ibl.

['mppaBnuueckuid npecc.

[IposiBenue aecTBust aTMochepHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00BEMA OTPYKEHHON YacTH
TeJa U MIOTHOCTH KUJKOCTH.

oghkwdrE



1. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BEC Y BBITECHEHHOW KUJKOCTH.

8. VYcnoBue naBaHus TEI: IUIABAaHUE WIN MOIPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TEJA U KUAKOCTH.

Jlabopamopnwie pabomul u onvimal

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00BEMA NOTPYKEHHOM
B KMJIKOCTh YaCTH Teia.

2. OnpeneneHre BBITAJKUBAIOWIEH CHJIbL, JIEUCTBYIOIIEW Ha TeNoO,
MOTPY>KEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JECUCTBYIOIIEH Ha
TEJI0 B )KUIKOCTH, OT MaccChl Tea.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JICHUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT 00BbEMa MOTPY>KEHHON B KUAKOCTh YaCTU
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

S. KoncrtpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JIOAKH H
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

PazgenS.PadoraumMoiHoCTh. JHEPrus

Mexanuueckasi padota. MOILIHOCTb.

[IpocTthie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuio
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010K)y. «30710moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. [IpocTbie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckass u nomeHyuanvbHas  IHeEpPUs.
lIpespawenue oo0no2o 6uda mexanuueckoul SHepeuu 6 Opy2ou. 3aKOH COXPaHCHMUS
SHEPIrUU B MEXaHUKE.

Jemoncmpavuu

1. [TpumMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie paGomol u onsimor*

1. Omnpenenenre pabOThI CHIIbI TPEHUS IIPU PABHOMEPHOM JBUKEHUU Tela
110 TOPU3OHTAIHHOM MOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenue KII HAKJIOHHOU TUIOCKOCTH (21ekmponnasn
demoncmpayus).

4, N3ydenune 3akoHa COXpaHEHUSI MEXaHUUECKOW YHEPTUN(I71eKMPOHHAA
demoncmpayus).

8KJIACC

Pa3nen6. TenyioBble sIBJIeHHS
OcHo@Hble NOA0dCEHUsT  MONEKVIAPHO-KUHEMUYEeCKOU Mmeopuu  CMmpOoeHUs.
sewecmea. Macca u pazmepvl amomos u monexynr. Onvimoel, noomeepicoaruue
OCHOBHbBLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.
Mopenu TBEPAOro, JKHAKOTO M Ta3000pa3HOT0 COCTOSHUM  BEIIECTBA.
Kpucmannuuecxkue u amopguoie mena. Obvscuenue ceolicme 2azos, Hcuokocmel u
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MBEPObIX Mel Ha OCHO8E NOLONCEHUL MOJIEKVIAPHO-KUHEMUYECKOU Meopull.
CmauuBaHue u kanuuiapHvle aeienus. Tennosoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCMbIO MENI0B020 OBUICEHUS
yacmuy.

Buytpennsis  aHeprus. Cnocobvl — uzmeHneHus — GHYMpPEHHeU  dHepIUl.
mennonepeoaia u cosepuienue pabompi. Buowl menionepeoadu:
Menionpo8oOHOCMb, KOHBEKYUS, U3TYYEHUE.

KomnuectBo TemnoTsl. Yoenvnas mennoémxocms ewecmea. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

lInasnenue u omeepoesanue KpUCmaiIuyeckKux gewjecms. Yoenvnas menioma
nnasnenus. Ilapoobpazoeanue u rondencayus. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypsvl KUNEHUs: Om
ammocgheprozo oasnenus. Brascnocmo 6030yxa.

OHeprus TOIINBA. YoenvHas menioma c2opanus.

THpunyunwvr pabomor mennosvix osueamenei .KI1/[ mennosozo osuecamensi.
Tennosvie 0sucamenu u 3auwuma okpyxcaroweti cpeovi(MC).

3axon coxpanenus u npespawjenus duepauu 6 meniogvix npoyeccax (MC).

Hemoncmpayuu

1 Ha6nronenue 6poyHOBCKOTO JIBHKEHUS.

2 Ha6mronenune muddysum.

3. HabGnronenue siBneHuii cCMauyMBaHUs U KAWL PHBIX SBJICHUM.

4 Habnronenue TeniaioBoro paciuimpeHus Tel.

5. N3menenune naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HAarPEBAHUU WUITU
OXJIQXKICHUH.

6. [IpaBuna u3MepeHus TeMITEPaTyphl.

7. Buap! Tennonepeaaydn.

8. OxJta>kieHue npyu COBEpUIEHUHU padOTHI.

Q. HarpeBanue nipu coBepIiiieHUM padOThl BHEITHUMHU CHUJIAMH.

10. CpaBHeHHe TEIUTOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.

11. HaOGmroneHue KuneHus.

12. HalGmrogeHue MOCTOSHCTBA TEMITEpaTyphl MPHU TJIaBICHUH.
13. Monenu TEIUIOBBIX IBUTATENIEH.

Jlabopamopnsie pabomel u onvimaol

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSHKEHUS
(2/1eKMmpOHHAA 0EMOHCMPAYUSL).

2. OnpITHI 1O BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM UJIA caxapa.

3. OnbITEI IO HAOJIOCHUIO TEINIOBOTO PACIIMPCHHS Ta30B, KUIKOCTCH H
TBEPABIX TEII.

4, Omnpenenenre JaBIeHUS BO3IyXa B 0a/UIOHE MITPHUIIA.

S. OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJIICHUS BO3/1yXa OT €Tr0
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. IIposepka eunome3svi TUHEUHOU 3ABUCUMOCTU ONUHBL CIMOJIOUKA

HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoke om memnepamypbi.
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1. Habmonenue n3MeHeHus: BHyTpEHHEHM SHEPTUu Tea B pe3ysibTare
TeIUIonepeayu ¥ pabOThl BHEIIHUX CHIL.

8. HccnenoBanue siBIEeHUs TEIUI0O0OOMEHA IPY CMEIIMBAHUM XOJIOIHOU U
ropsiueu BOJBI.
9. Onpedenenue Koauuecmea meniomol, NOJNYYEHHO20 8OO00U Npu

MenioooMeHe ¢ HacpemvimM MemaiiudecKum YuiuHOpOoM.
10. HccnempoBaHue mporiecca HCIIapeHusl.
11. OmpexneneHue OTHOCUTEIHHON BIQYKHOCTH BO3yXa.
12.  Onpeoenenue yoenvHoti meniomol niae1eHUs 1b0d.

Paznen7.iiekTpryecKHeUMATHUTHbIESIBJICHUS

Inexmpuzayus mea. JIBa posia 3IEKTpUUECKUX 3apsAI0B. B3anmoeiictBue
3apSIKECHHBIX TEJI.

Onektpuyeckoe nodue. [lpunyun cynepnosuyuu 31eKmpudeckux noaeti(na
KauecmeeHHOM YpPO8He).

Hocumenu snekmpuueckux 3aps008. Diemenmaphwiii 21eKmpudeckuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AUAJNEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa.

DNEeKTpUYEeCKUd TOK. VYcnosusi cywecmeoganusi 21eKmpuyeckoco Mmokda.
HNcTouyHuKM TMOCTOSIHHOTO ToOKa. JIeWCTBUS JJIEKTPUYECKOrO TOKa (TEMIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpuiecKull mox 8 HCUOKOCMAX U 2a3ax.

Pabota u MOIIHOCTH JJIEKTPUUYECKOTO TOKA. 3akon Jcoyrs—J/lenya.
Onexmpuueckue yenu u nompeoumenu INEKMPUYECKOU IHepeuu 6 Oblmy.
Onektpuueckas uenb. Cuia Toka. DJEeKTpudeckoe HanpspkeHue. COnpoTHBIEHUE
MIPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsa. 3akoH Oma uisl ydyacTKa LEIU.
[TocinenoBarenbHOE W MAapajuIeIbHOE COCIMHEHHWE IPOBOJHUKOB. Kopomkoe
3aMbIKaHUe.

[ToctostHHBIE MarHUThL. B3auMoeicTBHE MMOCTOSIHHBIX MarHuToB. Macnumnoe
none. Macnumnoe none 3emau u e2o0 3HaueHue Oasa dcusnu Ha 3emne. Onvim
IOpcmeda. Maznummuoe none snekmpuyecko2o moka. Ilpumenenue s1ekmpomasHumos
6 mexuuxe. [leticmeue MASHUMHO20 NONA HA  NPOBOOHUK C  MOKOM.
Onexmpoosueamensy NOCMOAHHO20 moKa. Mcnonvzosanue snekmpoosuzamenceti 6
MEeXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimur @apaoes. HAenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.

Inexmpozenepamop. Cnocobwi noJyYyeHus 97IeKMPUYECKOU SHep2UUL.
DEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

JHemoncmpayuu

1. DIIeKTpHU3aLHNS TEIL.

2. JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AMMOJICMCTBUE 3aPSKEHHBIX TEIL.

3. YCTpOUCTBO U IEHUCTBUE DIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKAs] UHIYKIIUS.

S5. 3aKOH COXpaHEHUS FIEKTPUUECKUX 3aPSI0B.

6. [IpOBOIHUKY M JUBIEKTPUKHU.

1. MopaenupoBaHue CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
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8. N cToYHMKN TOCTOSTHHOTO TOKA.

9. JlencTBUS SIEKTPUUECKOTO TOKA.

10. DneKkTpuYeCKUuid TOK B KHUIKOCTH.

11. T"a30BbIii pa3ps.

12. H3mepeHue CUiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IEKTPUUECKOTO HAIPSDKEHUS BOJILTMETPOM.

14.  PeoctaT ¥ Mara3uH CONpPOTUBICHUI.

15. BzaumopeicTBHE NOCTOSIHHBIX MarHUTOB.

16. MopnenupoBaHue HE BO3MOXKHOCTHU pa3/IeieHUs MOJII0COB MarHUTA.

17. MoaenupoBaHUe MarHUTHBIX MMOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 1oJie TOKa. DJIECKTPOMAarHHT.

20.  [leficTBHE€ MarHUTHOTO TOJI HA MTPOBOIHUK C TOKOM.

21. DnexTpojBUTaTENb MOCTOSHHOTO TOKA.

22. MHUccnenoBaHue sSIBICHUS JIEKTPOMArHUTHON UHIIYKIIUH.

23.  Omnprter dapanes.

24. 3aBUCHMMOCTH HamNpaBlICHUS MHAYKIIMOHHOTO TOKA  OT YCIOBHH €ro
BO3HUKHOBEHHSI.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimal

1. OneITel O HAOIOMEHWIO DJIEKTPU3AIMK  TEI WHAYKIUEH U TpHu
COTPUKOCHOBCHHH.

2.  HccnenoBanue ACHCTBUS JIEKTPUUECKOTO  TIOJISI HA POBOJHUKU |
TVDJIEKTPUKH.

3. COopka 1 mpoBepka padOThI IIEKTPUUYECKOMN T[EMU TOCTOSHHOTO TOKA.

4.,  VI3sMepeHue U peryJIMPOBAaHUE CHUJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPsHKESHUSI.

6.  Uccneoosanue 3agucumocmu cuibl moka, u0yuje2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmOope.

7. Onvimol, 0eMoHcmpupylowue  3a8UCUMOCMb  DJIeKMPUYECKO20

conpomueierus I’lpO@O()HMKa om eco ()]lqul, I’ZJIOM/;CI()M nonepevHoco cedYeHus u
mamepuaia.

8.  Ilposepxa npasuna clnodxcenus HAnNpsdiceHUull npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa mnpasuna 0ns cuibl moxka npu napaiieibHOM COeOUHeHUU
Pe3UCmopoa.

10.  Omnpenenenne paboOThI AIEKTPUIECKOTO TOKA, UAYIIETO YePEe3 PEIUCTOP.

11. OmnpenesieHHWe MOUTHOCTH DSJEKTPUUYECKOTO TOKA, BBIICISIEMON Ha
pe3ucrope.

12. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HANpsKECHHS HA HEW.

13.  Onpeodenenue KIIJ[ nacpesamens.

14. HccnenoBaHue MarHMUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
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15. H3ydeHWe MarHUTHOTO TOJSI TOCTOSIHHBIX ~MarHUTOB TNpU  HX
00BEMHEHUY U PA3ACIICHUN.

16. HccnenoBanue ASMCTBUS SJICKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBHUS
KAaTYIIKU C TOKOM M MarHuTa OT CUJIbl TOKA U HAaIlPaBJICHUs TOKA B KAaTYIIKE.

18. HM3yuenue neWcTBUS MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

19.  Koncmpyuposanue u uszyuenue pabomul 21eKmMpoo8Ueames.

20. Usmepenue KII a5ekTpoaBUTraTeIbHOM YCTaHOBKH.

21.  OmbIThI MO UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHAYKIIUU:
MCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS M HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9KJIACC

Paznen8.MexannueckuesiBJICHUA

Mexannueckoe nBWkeHUe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXKEHHUs. PaBHOMEpHOE MNPSIMOJIMHEINHOE
nBwxkeHue. Hepasnomepnoe npamonuneiinoe osudicenue. CpenHsis u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. PasHnoyckopennoe npsamonuneunoe osudxcerue. (CBOOOIHOE
naaenue. Onvimut [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensnoe ycKopeHue.

[lepBsiii 3akoH HptoToHa. Bropo# 3akon Herorona. Tpetuit 3akoH HeroTtoHa.
Ipunyun cynepnosuyuu u cu.

Cuna ynpyeocmu. 3akoun I yka. Cuna mpenus: cuia mpeHus CKOJIbH*CeHUs, CUld
MpeHuUsi NOKosl, Opyaue Uobl MpPeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTrO
nanenus. euswcenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

PaBHOBecue maTepuallbHOW TOYKU. Abcoromuo meépooe meno. Pasnogecue
meép0o2o mena ¢ 3aKpeniéHHoll ocvlo pawjerus. MoMEHT cuibl. [lenmp msocecmu.

Nmnynsc Tena. HMzmenenue umnyavca. Mmnyave cunvl. 3aKOH COXPaHEHHMS
uMmiyibca. PeaktuBnoe aeuxenue (MC).

Mexannyeckass pabota M MomHOCTb. Pabota cun TskecTH, ynpyzocmu,
mpenus. Céazvb sHepeuu u pabomul. [loTeHInambHas YHEPTHUs Tesa, MOJAHATOTO Hal
ITOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npydicunvl. Kunetnueckas
sHeprus. Teopema o Kunemuueckou SHepeuu. 3aKOH COXPaHEHUS MEXaHWYECKOH

SHEPTUH.

Hemoncmpayuu

1. HaOmnronenne MexaHn4ecKoro ABMYKEHUSI TeJla OTHOCUTEIILHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHHeE IMyTel U TPACKTOPUM IBUKEHUS OJHOTO UTOTO e Tesa
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

3. N3mepenre CKOpoCTH U YCKOPEHUS TPSIMOJIMHENHOTO ABUKECHMUS.

4. HccnenoBanue npru3HakoB PaBHOYCKOPEHHOTO JIBHXKEHUS.
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5.  HaGmronenue nBHKEHUS Tella IO OKPY>KHOCTH.

6.  HaOmioneHne MexaHWYECKHX SIBJICHUN, MPOMCXOJIIUX B CHCTEME
orcuéta «Tenmexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIHHO
KaOuHeTa PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHS Te€JIa OT Macchl Teja U JACHCTBYIOILIECH Ha HErO
CHJTBI.

8.  HaOmrionenue paBeHCTBaA CHII IIPHU B3aUMOJICHCTBUU TE.

9.  HM3meHeHue Beca Tela MPU YCKOPEHHOM JIBUKCHUH.

10. TIlepemaua ummysbca Mpu B3aUMOACHCTBUU TEIL.

11. IIpeoOpa3zoBaHHs SHEPTUH NPU B3aUMOJCHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCA MPU HE YIIPYTOM B3aMMOJCHUCTBUMU.

13. CoxpaHeHue uMIyJbca Ipu aOCOIIOTHO YIPYyroM B3aUMOJCHCTBUN.

14. HaOnroaeHue peakTUBHOIO JIBHKCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOM dHEPruu npu CBOOOIHOM MaICHUHU.

16. CoxpaHeHHMEe MEXaHMYECKOM »HHEpruM Npu JABKEHUH Telaa IO0J
JEHUCTBUEM ITPYKUHBL.

Jlabopamopnwie pabomul u onvimaul

1. Koncmpyuposanue mpaxma ons pazeona u oanvHeuue2o pagHOMepHO2O
OBUIICEHUS. ULAPUKA UTU MENEHCKU.

2. OmnpenesneHue cpeHell CKOPOCTH CKOJIBKEHHS OpyCKa WIIH JIBUKEHUS
[IapyKa M0 HAKJIOHHOMW TIOCKOCTH.

3. OnpeneneHue yCKOpeHUsl Tena Ipyu paBHOYCKOPEHHOM JABUKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HaualbHOM CKOPOCTH.

5. lIposepka cunomeswvi: eciu npu PABHOYCKOPEHHOM OBUdCEHUU 0e3

HAYANIbHOU CKopocmu nymu ONMHOCANCA KakK pﬂd HEYEMHbIX Yucen, mo
coomeemcmeyrouue npomedsICymKu 6pemenu 00UHAKOBDL.

6.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JJaBJICHUS.

7. Onpenenenre Ko3pPUIMEHTa TPEHUS CKOJIBKECHHUS.

8. Omnpenenenre KECTKOCTU NMPY>KUHBI.

Q. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JABMXKEHUU Tella

M0 TOPU3OHTAIEHOM MOBEPXHOCTH.

10. Onmnpenenenue pabOTHl CUIBI YNPYTOCTH TPU TMOABEME Tpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen9.MexaHn4eCcKHEKO0JI€0aAHUANBOJHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOaHWIA: MEPUO,
4acToTa, aMIUIUTyAa. Mamemamuueckuii u npyxcunnvii masmuuxu. Ilpespawenue
IHepaUuU npu Ko1evamenbHOM O8UIHCEHUU.

3aryxaromue konebanus. Beinyxnennsie konebanus. Pezonanc.
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Mexanndeckue BodHBL. CBOWCTBA MEXaHWYECKUX BOJH. [IpodonvHble u
nonepeunvle GOaHbL. JJIUHA B0JHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 6 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomkocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA3BYK.

Jemoncmpayuu

1. Hab6nronenue konebanuii Ten noJ1 AEHCTBUEM CUJIBI TSXKECTU U CUITBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Hapy>KUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.

4, PacnipocTpanenue npoaoiabHbIX U TOTEPEYHBIX BOJIH.

5. HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomul u onvimal

1. Onpenenenrie 4YacTOThl M TepuoAa KojeOaHWW MaTeMaTH4eCKOIro
MasiTHUKA.

2. Onpenenenre 4acTOThI U eprUoAa KOJIeOaHUN PYKUHHOTO MasiTHUKA
(2/1eKMpPOHHAA 0EMOHCMPAYUSL).

3. WccnenoBanue 3aBUCUMOCTHU TIEPHOJIa KOJICOAHMH MOIBEIIEHHOTO K
HUTH TPy3a OT JJTUHBI HATH.

4. HccnenoBanue  3aBUCMMOCTH  Iepuojia  KoJeOaHWW  MPY>KUHHOTO
MAasITHHKA OT MAacCChI Tpy3a (21eKMPOHHAA 0eMOHCMPAYUL).

S. [IpoBepka HE3aBUCUMOCTH MEPUOIA KoJieOaHUM Tpy3a, OIBEIIEHHOTO K
HUTH, OT MacChl Tpy3a.

6. OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa  KoseOaHui
MPY>KUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne  yckopeHus  CBOOOJHOTO  TaACHUS  (91eKmMpPOHHAA
oemMoHcmpayu).

Paznenl0.31eKTPOMArHUTHOCIIO0JIENIJIEKTPOMATHUTHBICBOJIHbBI

DNEeKTpOMAarHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHbie  BOJHBL.  (Cgoticmea
INeKMpoMacHUmublx 60aH. ILllkana snekmpomacHumueix 60aH. Hcnoavzosanue
INEKMPOMASHUMHBIX 80JIH O COMOBOU CEA3U.

DJIeKTpOMarHuTHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOMCTBA

CBETA.

Hemoncmpayuu

1. CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

2. BoaHoBbIe CBOMCTBA CBETA.

Jlabopamopusie pabomet u onvimot*

1. N3yuenne CBONCTB AJIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOMIILHOTO
TenedoHa.

Pa3znenll. CBeroBbIe ABJICHUA
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JlyueBas moniens cBera. icTouHuku cBeta. [Ipsamonunerinoe pacnpocmparnenue
ceema. 3ammenus Coanya u Jlynwer. OTpaxkenue cBera. [lnockoe 3epxano. 3axkou
ompascenus ceema.

[Ipenomnenue cBeta. 3akoH TnpelomieHUs cBeta. [llonnoe 6HympenHee
ompaxcenue ceema. Hcnonvzoeanue NOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYeCKUx c8emoooax.

Jlmaza. Xonm unyuert B swmH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocmov u
0aNbHO30PKOCMb.

Pa3znoowcenue 6enoco ceema 6 cnexmp. Onvimwvt Hviomona. CnoowceHue
CHEKMPATbHbIX YBEMO8.

Hemoncmpayuu
[IpssMmonuHEHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenue n300pa>keHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTuyecknii CBETOBOI.

Xon nyyei B coOuparoieit JIimHse.

X0/ Iy4ed B pacCEUBAIOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOILBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
0. Mopgens rimasa.

11. Paznoxenue 0enoro cBeTa B CIEKTP.

12. Tlomydenue 6€10T0 CBETA IPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimal

HOoo~NOOTRWNE

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia
MaCHMSI.

2. N3yueHne XxapakTepUCTUK U300paKeHUS TTPEAMETA B TUIOCKOM 3epKaJie.

3. UccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMJIEHUS CBETOBOTO Jiyda OT
yTIJia MaJICHUs] Ha TPAHUIE «BO3TYyX—CTEKIION.

4, [TonyyeHnue n300pakeHUi ¢ TOMOILBIO COOMPAIOLIEH JINH3BI.

5. Onpenenenne  (POKYCHOTO  PAacCTOSIHMSI W ONTHUYECKOM  CHJIBI
cobuparomeit TMH3BI (21eKMPOHHAA 0EMOHCIPAYUUL).

6. OneITBl IO  PA3JIOKEHHUIO OEJI0oro CcBEeTa B CICKTP (2/1eKMpPOHHAA
demoncmpayus).

7. OnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MPU UX HAOIIOJCHUU Yepe3

[[BETOBbIE (DUIIBTPHI.

Pa3znenl2.KBaHTOBBICSIBJICHUSA

Onwvimol Peszepghopoa v inaneTapHasi MoJienb atoMa. Mojens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyxknonnas moodens amomnozo saopa. Hzomonwi. Paouoaxkmugnvie
npespawenus. 1lepuoo nonrypacnada amomHulx soep.
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SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPSI0BOTO M MACCOBOTO YHCET.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Coanya u 36é30(MC).

SnepHas »Hepretuka. /Jlelicmeus paouoaKmueHuIX UMYVHeHUll HA JICUBbLE
opeanusmol (MC).

JHemoncmpayuu

1. CriexTpbl U3ITy4YEeHHS U TOTJIOIICHHUS.

2. CrexTpbl pa3au4HbIX ra30B.

3. CnekTtp Bogopoa.

4, Hab6nronenue tpekoB B kamepe BusbcoHa.

5. Pabora cuérunka HOHU3UPYIOIIUX U3ITYICHUH.

6. Peructpatius nznydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimal

1.  Habnawoodenue cniowiHblX U TUHEUYAMbIX CHEKMPOS8 U3TYYEHUSL.

2. Hccnenoanne TpeKOB: N3MEPEHHUE SHEPTUN YACTULIBI 10 TOPMO3ZHOMY
nyTH (1o ¢poTorpadusiM) (2,1eKmpoOHHAA OeMOHCIMPAUU).

3. N3mepeHne pagnoakTUBHOTO (GOHA(2/1eKMPOHHAA 0EMOHCIMPAUUS).

IHoBTOPHUTEJIHLHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000AIOIINIA MOTYJIb IPEIHA3HAYEH ISl CUCTEMATU3ALMH U
00001IeHNS TPEIMETHOTO COACPKAHUS U OMNbITAa JEATCIIBHOCTH, MPUOOPETEHHOTO
MIPU U3YYEHUH BCETO Kypca (PU3HKHU.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATH3UPYIOTCSI BUJIbI
JESITeTbHOCTH, HA OCHOBE KOTOPBIX OOECMeYMBAETCS JOCTIKEHUE TMPEAMETHBIX U
MeTa TPEAMETHBIX IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, (GopMUPYyETCs
€CTECTBEHHO-HAyYHAsi T'PAMOTHOCTh: OCBOEHHUE HAYYHBIX METOIOB HCCIEIOBaHUS
SABJICHUM TPUPOABI W TEXHUKU, OBJAJCHHE YMEHHUSIMHU OOBACHITH (U3HUECKHE
SABJICHUS, TPUMEHSA T[OJy4YEHHbIE 3HAHUS, pemaTh 3aJayd, B TOM YHCIE
KaueCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESATETBHOCTHBIN XapaKTep AAHHOIO pasjesa peain3yercs 3a
CYET TOr0, UTO yYAIIMECS BHIMTOIHSIOT 33JJaHUs, B KOTOPBIX UM IpPEJIaraeTcsi:

" Ha OCHOBE TOJIyYEHHBIX 3HAHHUM pacrno3HaBaTh M HAYYHO OOBICHSTH
(bu3nYecKue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

" WUCIOJB30BaTh MOJI PYKOBOJACTBOM  MeAarora  Hay4yHble  METOMbI
UCCIeIOBaHMs (PU3NYECKUX SIBIICHWWA, B TOM 4YHUCJE [JIi TPOBEPKH THUIOTE3 H
MOJTYYEHHS] TEOPETUUYECKUX BBIBOJIOB;

" OOBSACHATH C OMOPOM HA JUAAKTUYECKUNA MaTepuall mocjie oOCYXICHHs C
MeJJaroroM Hay4YHbIe OCHOBBI HanW0oJiee BaXKHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HANpuMep, MPAKTUYECKOTO HCMOJb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHa MPEBpAIllCHUS W COXPAHEHHUS BCEX H3BECTHBIX BUJIOB
SHEPTUH.

Kaxnmas w3 TeM JaHHOro pasfena BKJIOYAeT OJKCHEPUMEHTAIbHOE
uccienoBaHre O00O0OIAIIIEro XapakTepa Ha YCMOTPEHHE TMeAarora M MpU €ro
nomMomy. Pa3znen 3aBepmiaeTcs MPOBENCHHEM JIUArHOCTUYECKOM U OLEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.
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IDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«OU3NKA»HAYPOBHEOCHOBHOI'OOBIIET'O OGPA3OBAHNA

B nieiioM pesynbTaTsl ocBoeHus oOydaromumucs ¢ 3[1P yae6HOr0 penmeTa
«®Du3nka» TOHKHBI COBIANATh ¢ pe3yibratamMu deepanbHoi paboueii mporpaMmel
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

Hau0osee 3HaUNMBIMHE SIBIISTIOTCSI:

JIMYHOCTHBIEPE3YJIBTATDI:

B pe3ynbraTte uzyuenusi Gu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus y
obOyuarorierocst ¢ 3P Oyayt chopmMupoBaHbl ClaeayIONUE TUYHOCTHBIE PE3YIbTaThl
B YaCTH:

1) MaTprUOTHYECKOTO BOCIIHTAHUS:

MPOSIBJICHHE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
¢u3MYeCKO HayKH; IIEHHOCTHOE OTHOIICHHE K JOCTIKEHHSIM POCCUUCKHUX
yUEHBIX-(PU3UKOB;

2) TPaKIaHCKOTO ¥ TYXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUU OOIECTBEHHO-3HAUUMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHIM
bu3uKy;

OCO3HAHWE BAXHOCTH MOPAIBHO-ITHYECKUX TPUHIIAIIOB B JEATECILHOCTH
YYEHOTI0;

3) ACTETUUYECKOTO BOCIIMTAHUS:

BOCIIPUSTUE JCTETUYECKUX KayeCTB (U3MUECKONW HAyKu: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) IEHHOCTH HAYYHOTO MO3HAHHMS:

OCO3HaHHWE IIEHHOCTH (PU3NUYECKOW HAyKHM KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHKWS MHpA, OCHOBBI DPa3BUTUS TEXHOJOTHM, BaXXHEHMIIEH COCTABJISAIOLICH
KYJBTYPHI;

pa3BUTHE HAyYHOW JIIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEA0BATEIhCKOM
JIeSITEIIbHOCTH;

5) bopMupoBaHUs KyJIBTYPbl 370POBbS W 3MOIMOHAIBLHOTO OJIArOMOTYYHS:

OCO3HaHME IIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTHU MPABHJI 0€30M1aCHOTO MOBEJICHHS HA TPAHCIIOPTE,
Ha JIOpOTax, ¢ JICKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIIOBHSX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOTO
e TIpaBa y JPYroro 4ejJoBeKa;

6) TPyI0BOrO BOCITUTAHHSL:

7) aKTHBHOCYYaCTHCBPEIICHUUIIPAKTHYCCKUX3a1au(BpaMKaXxceMbH,00pa3oBar
€JIbHOM  OpraHu3alui, HACEJICHHOTO  IyHKTa,  POJHOIO  Kpas)
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TEXHOJIOTHYECKOW M COIMATIbHOW HAMpPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIC H
(bUBUYECKUX 3HAHUHN; HHTEPEC K MPAKTUICCKOMY M3YyUYCHHUIO TPOodeccHii, CBSI3aHHBIX
¢ (hUBUKOM;

8) PKOJIOru4eCKOro BOCIIMTAHHS:

OpUEHTalld Ha MpPUMEHEHUE (PU3MYECKUX 3HAHMM I pelleHHs 3a7ad B
00JIaCTH OKpYXalollel Cpeibl, MIIAaHUPOBAHUS MTOCTYNKOB M OLIEHKH X BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KaroUIeH Cpeibl;

OCO3HaHHME TJI00aJBbHOrO XapakTepa JKOJIOTMYECKMX MpoOJeM M IMyTed uXx
PEIICHNUS;

9) amanTanuu K W3MEHSIONIMMCS YCIOBUSAM COIMAIBLHONW M PUPOIHON CPEIbI:

NOTPEeOHOCTH BO B3aUMOJICHCTBUY TIPH BBHIMOJTHEHUHU UCCIIEIOBAaHUN U
MPOEKTOB (PU3MUECKON HAIIPABICHHOCTH, OTKPHITOCTD OMBITY ¥ 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE  YPOBHS  CBOGM  KOMIIETEHTHOCTH  4epe3  MPAKTUYECKYIO
TeSATEIILHOCTD;

noTpeOHOCTh B hOPMUPOBAHUHU HOBBIX 3HAHH, B TOM YHCIe (POPMYyIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

OCO3HaHUE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKY;

IJIAHUPOBAHHUE CBOETO PAa3BUTHS B MIPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

CTpEMJICHUE aHATM3UPOBATH U BBISBIISTH B3AMMOCBSI3H MPUPO/IbI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UICCKUX 3HAHUI,

OLIEHKa CBOUX JICMCTBHM C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX TJIO0ATBHBIX TTOCIICCTBU.

METAIIPEAMETHBIEPE3YJ/IbTATDBI

Ognadenue yHugepcaibHblMuU YUeOHbIMU HOZHABAME/IbHBIMU OCUICHBUAMU:

1) 0a30BbI€ TOTUYCCKUE ACHCTBHS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOHEKTOB (SIBJICHUM);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKAITUN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (GU3NIECKUM SBICHUSIM;

BBISIBIIAITH TTPUYUHHO-CJIC/ICTBEHHBIC CBS3M TPU  HM3YYCHHH (PU3HMUECKHUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKJITIOYCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DHU3HMUECKUX
BEJIMYNH, P HEOOXOAMMOCTH TIO/I PYKOBOJICTBOM YUHTEIIS;

BBIOMpATh Croco0 pemieHuss y4eOHOU (U3MYEeCcKor 3amaun (CpaBHEHHE
HECKOJBKMX BAapUaHTOB pEIICHHs, BBIOOP Hambojee MOIXOMAIIET0 € YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPUEB) TI0JT PYKOBOJICTBOM YUHTEIIA.

2) Ba3oBble rccaemoBaTeIbCKUe ICHCTBUS:

Hcronp30BaTh BONPOCH! KaK HCCIICIOBATEIBCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOJUTh MO IUIAHy OIBIT, HECIOXKHBINM (U3MYECKUN OKCIEPUMEHT,
HEOOJIbIIIOe  HCCleJOBaHUE (U3UYECKOTO SBICHUS, TPU HEOOXOAMMOCTH IO
PYKOBOJICTBOM YUUTEIS;
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dbopmyaupoBaTh OO0OOIICHUS ¥ BBIBOABI MO PE3yIbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICIOBAHUS C OTIOPOM Ha TJIaH/aIrOPUTM.

3) Pabora ¢ nH(DOpMAITUCH:

NPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHThI U 3alpochl MpU TOHUCKE H
otOope MH(MOpPMALUK WU JAHHBIX C YYETOM MPEANOKEHHOW y4eOHOH (u3mueckoi
3aJ1auu, IpU HEOOXOAMMOCTH O] PYKOBOJICTBOM YUHUTEIIS,

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MH(OPMAITHIO PA3IMYHBIX BUIOB U (HOPM
Npe/ICTaBICHNUS,

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMANBHYIO  (OpMy  MpeACTaBICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
JuarpaMMaMu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU, TIOJT PYKOBOJICTBOM YUHTEJIS.

Osgnadenue YHUBEpCcanbHblMU yueoHvIMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOmenHwme:

B XOJIe 00CYXXJIeHHUsI y4eOHOro MaTepualia, pe3yJbTaToB J1a00paTOpHBIX paboT
U TIPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMbI M BBICKA3bIBAThH
WJIeU, HalleJICHHbIE Ha peIIeHHWE 3aJaud W TOJIep’KaHue OJiarokenaTeabHOCTU
0OIIICHNS;

COTIOCTAaBIISATh CBOU CYXJICHHS C CYXICHUSMHU JPYTUX YYaCTHUKOB JIAJIOTa,
OoOHapy>KUBaTh Pa3IMUMe U CXOJICTBO MO3UIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJUYHO TIPECTaBIATh PE3YIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

2) CoBMecTHas IeATEIbHOCTH(COTPYIHUIECTBO):

MOHMUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaIbHOM
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBb;

MPUHUMATH 1€ COBMECTHOM IeATEIbHOCTH, OPTraHN30BbIBATh ACHCTBUSA 10 €€
JOCTIKEHUIO: PacIpeieIsiTh POJid, 0OCYKIATh MPOIIECCH U Pe3yJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, MOCTHTas KaueCTBEHHOIO pe3ysbTara IIo
CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOM JEUCTBUSI C JPYTUMHU UJI€HAMU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOCTO BKJIaJa B OOIMHA MPOMYKT IO KPUTEPHSM,
CaMOCTOSTENbHO C(HOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

Ognaodenue ynugepcanibHblMu YUeOHbIMU PECYTAMUGCHBIMU OCUICIBUAMU:

1) camMoopraHu3arus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX M YYEOHBIX CHTYaIlUSX, TPEOYIOIUX IS
penieHns GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATLCA B PA3IMYHBIX  [MOAXOJAX  MPUHATHS  PCIICHHM
(MHAMBUAYATBHOE, PUHATHE PEIICHHS B TPYIIIE, MPUHATHAE PEIICHUHN TPYIINON );

COCTaBJISITh AITOPUTM peIIeHUs (PU3NMUECKON 3a7a9i WU TUIaHA UCCIIEOBAHUS
C y4€TOM UMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, 10T PyKOBOJICTBOM
YAUTEJIS.

2) CaMOKOHTPOJIb:
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JaBaTh OIEHKY CHTyalldd W Tpelarath IUIaH e€ W3MEHEHHs, IIpH
HE0OXOIMMOCTH T10]T PYKOBOJICTBOM YUHUTEIIS;

OOBSCHATh ~ TPUYMHBI  JOCTHOKCHHS  (HE IOCTHDKCHHS)  PE3yJIbTaToB
JCSATCIILHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLICHMUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBHSIM.

3) DMOIMOHATBHBINA UHTEIUICKT:

CraBuTh ceOs Ha MECTO JAPYToTo YeJIOBeKa B XOJI€ CIIopa WX JUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPCHHSI U JIOTHKY JIPYTOrO.

4) IMpuHsTHE CEOS M IPYTUX:

[Ipu3HaBaTh CBOE MpPaBO HA OMIMOKY MPHU PEIICHUU PU3HMUSCKUX 33]1a9 WIN B
YTBEPXKJICHHUSX HAa HAYYHBIC TEMbI U TAKOE )K€ TIPABO JPYTOTO.

HPEIMETHBIEPE3YJIBTATDBI

TpeGoBaHus K NpeIMeTHBIM Pe3yJibTATAM O0CBOCHHS Y4eOHOI0 NmpeaMera
«Pu3ukay»,pacnpenejieHHbIe 10 rogaM 00y4eHHs

Pe3synbratel mo rogam (opMyIHpYIOTCS MO NPUHIUIY J0OaBICHHS HOBBIX
pe3yNbTaTOB OT roja K ToAy (pe3ylbTaTbl OYEpPEJHOr0 Toja IO YMOJIYaHHIO
BKJIFOYAIOT PE3YyJIbTaThl NPEIbIAYIIHNX JIET).

7 KJIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHHI:

— OPHUEHTUPOBATHCS B TOHATUAX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKUE SIBIICHUS, HAOJOJICHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a; CAUHUILI (PU3MYECKUX BEJIUYUH; aTOM, MOJICKYyJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPAOE, MKUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JBIDKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, NPSMOJIMHENWHOE), TPaeKTOpHs,
paBHOJEWCTBYyIOIAss  cwi,  jAedopmanus  (ynopyras,  IJlacTU4YecKas),
HEBECOMOCTh, COOOIIAIOIIMECS] COCYAbl, C OMNOpPONM Ha JUIAKTUYECKUM
Marepuan

— paznmuuath saBieHus (Auddys3us; TEIIOBOE ABUKEHHE YaCTHI[ BEIIECTBA;
PaBHOMEPHOE  JBUIKCHHUE; HEPABHOMEPHOE JBUKECHUE; WUHEpLHS;
B3aUMOJCHCTBUE TEJ; pagHogecue mEEPObIX Mmel C 3aKPenjiéHHOU OCbio
spawenusi; Tiepeaada JaBJICHUS] TBEPABIMH TEJAMH, dKUJIKOCTSIMU M Tra3aMu;
atMoc(epHOe JaBJieHWE;, IUIaBaHWE TeJ; TMPEBPAIICHUS MEXaHUYECKOU
SHEPruM) IMOOIMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEeABaPUTEILHOTO
00CYXKJIeHHUsI C TIEAarorom;

— Ppacmo3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3UUECKUX SIBIICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4HuCie (HU3UIECKUE SIBJICHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKUBOW IPUPOAE; NEUCTBUE CUJIBI
TPEHUSI B MPHUPOJIC M TEXHUKE; BIUSHUE aTMOCHEPHOTO NaBIICHUS HA >KHBOU
OpraHu3M; IUIABaHKE PhIO; phIYAru B TEJIEC YEIOBEKA; IPU 3TOM MEPEBOIUTH
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MPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIICIATh  CYIICCTBEHHBIE
CBOMCTBA/TIPU3HAKN (PU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAArora;

OMKCHIBATh M3YyUYEHHBIC CBOMCTBA Tell W (U3HYECKUE SBJICHUS, HCIOIb3Ys
¢dusnueckne BeNMWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITYTh,
CKOPOCTbh, CPENIHsA CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuja
TpeHusl, AaBieHue (TBEPAOrO Tena, >KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CUJIA,
MexaHu4ecKkas paboTa, MOIIHOCTb, TUICUO CHJIBI, MOMEHT CHJIbI, KO OUITMECHT
MIOJIC3HOTO JACHCTBUS MEXaHU3MOB, KHHETUYECKAs W MIOTCHIIUATLHAS SHEPTHSI )C
OTMOpOM HAa CXeMy; TpPH OINHWCAHWH PACKPbIBaTh (PU3UYECKUN CMBICI
UCIOJIb3yEMbIX BEJIUYMH, UX 0003HAUYECHUS U €IUHUIIbI (PU3UUECKUX BEIUYMH,
Haxooums opmynvl, ces3vl8aouue OAHHYIO GU3UUECKYI0 8eIUUUH) C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAGUKU  UZVHEHHBIX 3A8UCUMOCTEU  QUIULECKUX
geuyUH C OTIOPON HA AUIAKTUYECKUNA MaTepHUa,

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
MpaBuia CIOKEHUs CUJl (BJIOJIb OJTHOM MpsIMOM), 3axon I yka, 3axon llackans,
3axon Apxumeoa, npaeuno paenogecus pviuaca (610Ka), «3010moe Npasuio
MeXauuku, 3aKOH COXPAHEHHUS MEXaHWYeCKOW HHEepruH; MpU ITOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MameMamuiecKoe
8bIpaAdCEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBACHATH (PU3NYECKUE SBIICHUSA, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIU
nejarora BbISIBJISTh MPUYUHHO-CIIECTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ OMopoi Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHHH, (PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAcUETHBIE 3aJa4d B |JIEHWCTBHME C OMOPOM Ha AJITOPHUTM,
MpeBapUTEbHO Pa300paHHBI COBMECTHO C TIEIaroroM, MCIIONb3Ys 3aKOHBI U
(dbopMyITbI, CBSI3BIBAIOIINE (DU3MUECKHIE BETUYMHBI: HA OCHOBE aHaIN3a yCIOBUS
3aJlau 3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BETUYHHBI B
dbopMynbl ¥ NPOBOAUTH PACUYEThl, HAXOIUTh CIIPAaBOYHbIC JaHHBIE,
HEOOXOIUMBIE VISl PEIICHUsI 3a71a4, OLIEHUBATh PEATUCTUYHOCTh MOJYYCHHOU
(bM3UYECKON BEIIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (HPU3UIECKUX
METOJIOB TOCJIE€ TPEABAPUTEIHLHOTO OOCYXACHUS C TMENaroroM; Mpu MOMOIIN
rearora B ONMMCAaHUH UCCIICOBAHMSI BBIICIATH IPOBEPSIEMOE MPEATIOTI0KCHHE
(rurmoTe3y), € OMOpPOM Ha JUAAKTUYECKHH MaTepwall pa3nyaTh U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3YNIbTAaT, HAXOIUTH IOCIE OOCYXKICHUS C
nearoroM OImMOKHM B XOJIE OIbITA, JIeJaTh BHIBOJIBI TIO €T0 pe3ysIbTaTaM;

yMETh HAaXOJUTh C HMCIOJIb30BaHHEM IU(PPOBBIX 00pa30BATEIbHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB TEIl:
(bopMyIHpPOBATHIIPOBEPSAEMBICTIPEITOIOKEHUS,COOUPATHYCTAHOBKYH3IIPEIIO
KEHHOTO OOOpYJOBaHUS C OMOPOM Ha CXEMy, 3alHChIBaTh XOJ OIbITA U
(bopMyIHpOBaTh BHIBOJIBI IO PYKOBOACTBOM TI€IArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, Macchl Teja, 00béMa,
CUJIBI U TEMIIEPATYPHI C UCTIOIH30BAHUEM aHAJIOTOBBIX U U(POBBIX TPUOOPOB
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C OTOPOM Ha aJrOpPUTM; 3aMHCHIBAThH MMOKA3aHUsI MPUOOPOB C yUETOM 3aJaHHOMN
a0COTIOTHON TOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH COBMECTHO C TIE€JIaroroM MCCIEOBAaHUE 3aBUCUMOCTH OJHOMU
¢u3nyecKoil BETUYMUHBI OT APYrOM C HCIOJIB30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBUCUMOCTH TIYTH PAaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHH JBUKCHUS
TENA; CUlbl MpeHus CKOJbXHCEeHUs om eeca mend, kKavecmea 00padbomku
nogepxHocmei men U HE3AGUCUMOCMU CUTbl  MPEHUss Om  NIowaou
CONPUKOCHOBEHUSI mel, CUIbl YHAPYeOCmu  Om  YOJIUHEHUS. NPYHCUHDBL,
8LIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU dHacmu meaa U om
NJIOMHOCMU  HCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU mead, Om
2NYOUHDBI, HA KOMOPYIO NOSPYIHCEHO meNo, YCI08Ull NIAABAHUS Mmel, YCI08UL
paenogecusi pviuaza u 0J10K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBaTh B
IUIAHUPOBAHUU y4€OHOTO HCCIEIOBaHUs, COOUpaTh YCTAHOBKY U BBINOJIHSITH
U3MEpEHMs], CcIeays NpeJIOKEHHOMY IUIaHy, (UKCHUPOBaTh pe3yiIbTaThl
[OJyYEHHOW 3aBHUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJIE MPEAJIOKEHHBIX
TabIUI ¥ TPaQUKOB, ENATh BHIBOJIBI 110 PE3yIbTaTaM MCCIIETOBAHMS;
MPOBOAWTh KOCBEHHBIE M3MEpeHHs] (U3MUECKHX BEIWYMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPJOTO TeNa; CHJa TPEHHS CKOJIBKEHUS; TaBJICHUE
BO3/yXa; BHITAJKMBAIOINIAs CUJIA, ACUCTBYIOIIAs HA MOTPYXEHHOE B KHUIKOCTh
TENO; KOAI(PPUIUEHT IOJE3HOrO JCHCTBUS MPOCTBHIX MEXAaHU3MOB), CIENYys
OpEUIOKEHHOM  MHCTPYKLIMM; TPU  BBINOJIHEHUH  HM3MEPEHUH  1OA
PYKOBOJICTBOM IeJarora coOuparb HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOmro/IaTh TpaBujla TEXHUKH O€30MacHOCTU TMpH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO 00CYKACHHUS C M1€1arorom;
COTIOCTABJIATh TPUHILHUIBI JEHCTBHUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, phlyar,
MOJBIKHBIM W HEMOJBWIKHBIA OJIOK, HAKJIOHHAS TUIOCKOCTh C OMOPOW Ha
JTWJTAKTAYECKAN MaTepua,

XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3yYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB TOCTIE TIPEIBAPUTEIBLHOTO O0CYKIEHUS C MEJaroroM ¢ Omopoil Ha
UX oOmnucaHus (B TOM 4YHUCIE: MOALIMIHUKU, YCTPOWCTBO BOJONPOBOJIA,
TUIpaBIMYECKUNA TIpecc, MaHOMETP, BBICOTOMEpP, MOPLIHEBOW  HACOC,
apeoMeTp), HCHOJb3ys 3HAaHUSA O CBOMCTBaX (PU3MUECKUX SBJICHUH U
HEe0oOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH NMPUMEPHI / HaXOIUTh MH(POPMALMIO O MPUMEPAX MPAKTUYECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCETHEBHOW JKHU3HHM IS
oOecrieueHus 0€30MacHOCTU MpHU OOpaIIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHUsS 3[0OPOBBS M COOIIOJECHUS HOPM JKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYIIECTBIISITH C TIOMOIIBIO Tearora 0T00p UCTOYHUKOB MH(OpPMAIK B CETH
WHTEepHET B COOTBETCTBUHU C 3a/JIaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOILIUXCSA 3HAHUN U TTYTEM CPAaBHEHHUS PA3IMYHBIX UICTOYHUKOB BBIJENISATD
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uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOMU;

— WCIIOJIB30BAaTh MPU BBIIOJHEHUM YYEOHBIX 3aJaHUN HAay4HO-TIOMYJIPHYIO
aUTepaTypy (U3HUECKOrO COJCp)KaHUS, CIPaBOYHBIE MaTepUalbl, PECYPCHI
cetu  HMHrepHer; BnageTre  NpuéMaMu  KOHCHEKTHMPOBAHMSA  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

— co3JaBaTh MOJ] PYKOBOJCTBOM Iearora ¢ OOCYXXIEHHEM IiiaHa padoThl
KpaTKue€ MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopMauu (U3NYECKOTO COJAEp)KAaHUS, B TOM YHUCIE IyOJUYHO JENaTh
KpaTKue COOOIIEHUS O pe3yjbTaTaxX IMPOEKTOB WJIM YYEOHBIX HCCIEI0BaHUI;
IPU 3TOM I'PaMOTHO HCIIOJb30BAaTh W3YYEHHBIN NMOHATHMHBIN ammapaTr Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— TIpU BBIIOJIHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUM IMOJA PYKOBOACTBOM
nejgarora pacrpeieiiarb OO0S3aHHOCTM B TIpyNIe B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMH, CJICIWTHh 3a BBINOJHEHUEM IUIaHA JCHCTBHM,
aJIeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TPYIIIBL
BBICTpAWBaTh KOMMYHUKAaTMBHOE B3aUMOJCHUCTBUE, YUYUTHIBAI MHEHHE
OKPY KaIOILIKX.

8 KUIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHU:

— OPUEHTUPOBATHLCA B MOHSTHUSX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKEHHE aTOMOB M MOJIEKYJ, arperatHbie
COCTOSIHUSI BEIIECTBA, KPUCTATUYECKUE U aMOp(HBIC Tea, HACHIIICHHBIA U
HEHACBILIEHHBI TIap, BIAXKHOCTh BO3AYyXa; TEMIIEpAaTypa, BHYTPECHHSSA
JHEpPrus, TEIUIOBOM JIBUTATElb, JJIEMEHTAPHBIA JJIEKTPUYECKUU  3apsih,
AJEKTPUYECKOE  TI0JIe, TPOBOJHUKH W JIUDJICKTPUKH,  TOCTOSHHBIN
AIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

— pa3nuuaTh SBJICHUSA TIOCJE TMPEABAPUTEILHOTO OOCYXIACHUS C TIeIaroromMm
(TerioBoe  paciIMpeHue/cKatue, TeIUIonepenaya, TEeIMIOBOe pPaBHOBECHE,
CMauyvBaHUE, KaMWUISIPHbIE SBJICHUS, HCHapeHue, KOHACHCAlUs, IUIaBJICHUE,
KPUCTAJUIU3aLIH (oTBEpaEBaHUE), KUIICHHUE, TeIonepeaaya
(TemIonpoOBOJHOCTh, ~ KOHBEKIMS,  W3Jy4YE€HHE);  DJEKTpu3alus  Ted,
B3aUMOJICCTBUE 3apsJ0B, JEWUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHKE,B3aUMO/ICICTBUEMArHUTOB, IeHCTBUEMAar HU THOTOTIOJITHATIPOBO,THU
K C TOKOM, JJICKTPOMAarHWUTHAas WMHAYKIUS) MO OMUCAHUIO UX XapaKTEPHBIX
CBOWMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (U3UYECKOE
SIBJICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEAArora MPOSIBICHHE W3YYCHHBIX (HU3MUECKHUX
SBJICHUM B OKPY>KAIOIIEM MUPE, B TOM duciie (GU3NIECKUe SBJICHUS B IPUPO/IE:
MMOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIE SIBIICHUS B IPUPOJIEC, KPUCTAJUIBI B
npupone, uznydenue CoHIla, 3aMep3aHrue BOJAOEMOB ,MOpPCKIE OpPH3BI,
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o0pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra;, »JJICKTPUYECKHUE SBICHUS B
aTMocdepe, 3IEKTPUYECTBO MKUBBIX OPraHW3MOB; MAarHUTHOE TMoJie 3eMIIH,
Ipeid MOI0COB, pOib MATHUTHOTO TOJIA JUIsl JKU3HM Ha 3emiie, MOJIIPHOE
CUSIHUE; MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIIEISATH
CYILIECTBEHHBIE CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHUI;

OMHKCHIBATh TIOJI PYKOBOACTBOM TieAarora C OOCYXACHHEM IIIaHa pPabOThI
U3YYCHHBIE CBOWCTBA Tell U (PU3MYECKHE SIBICHUS, UCHOJIb3YSd (PU3HUECKHUE
BEJIMYMHBI (TeMIepaTtypa, BHYTPEHHSII DJHEpPrus, KOJIMYECTBO TEIUIOTHI,
yAelbHasl TEMIOEMKOCTh BEILIECTBA, YAECIbHAs TEILIOTA IUIABJICHUS, YIEIbHAS
TEIJIoTa NapooOpa3oBaHMs, yjAelbHas TEIUIOTa CrOpaHus  TOIUIMBA,
KO3 QUIIMEHT MOJe3HOro JEeWCTBHUS TEIUIOBOM MAIllMHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO3/1yXa, OJIEKTPUYECKUWU 3apsil, CUJIa TOKa, DJIJIEKTPUUYECKOE
HaMpsoKeHUE, COMPOTHUBJICHUE TMPOBOAHUKA, YJEIbHOE CONPOTUBIICHUE
BEIlIECTBA, pabOTa W MOIIHOCTh DJIEKTPUYECKOTO TOKA); MPU OMUCAHUU
MpPaBWIbHO TPAKTOBaTh C IMOMOIIBI0 mejarora (PU3NUEeCKUid  CMBICTT
HCTIOJB3YEeMbIX BEJIWYMH, 0003HAUEHUS W E€IUHUIIBI (U3NYECKUX BEJIMYMH,
HaXxOJUTh (POPMYJbI, CBS3BIBAIONINE JAHHYI0 (PU3MYECKYI0 BEIUYUHY C
IPYTMMH  BEJIMYMHAMHU, CTPOUTh TpadUKd HW3YUYECHHBIX 3aBUCHUMOCTEH
(bu3HUeCKNX BEIUYUH;

OTpENENATh TOCHE TMPEABAPUTEIHHOTO OOCYXKJICHHsI C TEJAaroroM CBOMCTBa
Ten, (U3UUECKUE SBIICHUS U TPOIIECCHI, UCIOJIb3Ys OCHOBHBIC MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUU  CTPOCHHUS  BEILIECTBA, IPUHIIMII
CYTIEpIIO3UIIMH TI0JIe (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsja,
3akoH Oma JJis1 y4dacTka UenH, 3axoH [xicoyns—/lenya, 3aKOH COXPaHCHUS
SHEPruM; MNpPU ATOM HAXOIUTH CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa M €ro
MaTeMaTUYECKOE BBIpAXKEHUE C OMopoll Ha uudppoBbie 00pa3oBaTEILHBIC
peCypehl;

COOTHOCHUTb IOJ KOHTPOJIEM Ieiarora pu3nyecKre mpoLecchl U CBOMCTBA Te,
B TOM YHUCI€ U B KOHTEKCTE CHUTyalUld MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, Ipy MOMOIIM MeJarora BeISIBISATh TPUUNHHO-CIEACTBEHHbBIE CBSI3U,
CTpPOUTH OOBSCHEHHE U3 1—2 JIOrMYeCKHUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelaTh TUMOBBIE pacUETHBIC 3a7auu B 1—2 NEWCTBUSL ¢ OMOPOW HA aJITOPUTM,
MIPEABAPUTEILHO PA300paHHBIA COBMECTHO C TEaroroM, UCIOJIb3ys 3aKOHBI U
dbopmMyIbl, CBSI3bIBaIOININE (PU3NUIECKHE BEIMYMHBI: HA OCHOBE aHAJN3a YCIOBHSI
3a/1aul 3alUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX JIJIS
pelieHusl 3aJaud, BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAWMBIE IS €&
pelieHus, TPOBOAUTH PACUYETHl W CpPABHUBATh IMOJYYCHHOE 3HAUYCHUE
(bu3uYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJCTABICHUE O MPOoOJIeMax, KOTOPbIe MOKHO PEHIUTh MPHU IMOMOIIU
($u3MUEeCKMX METOJO0B MOCJE MPEeABAPUTEIBLHOTO OOCYKIEHUS C IENarorom;
UCIIOJIB3YSI OTMCaHUe HCCIIeIOBAHMS, BBIJICIIATh poBepsieMoe
MPENONOKEHHE,  OLIEHMBATh  MPABWIBHOCTh  MOPSAKA  HPOBEACHUS
WCCIIEIOBAHMUSI, 1€J1aTh BHIBOJIbL;
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YMETh HAaXOJUTh C HCMIOJb30BAaHMEM HHU(PPOBBIX 00pPa30BATEIBbHBIX PECYPCOB
OTIBITHI IO HAOMIONEHUIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB TeEl
(KanwIsipHBIE SIBIEHUSA, 3aBUCHMOCTb JaBJIEHHUS BO3yXa OT €ro o0béMa,
TEMIIEPATypPbl; CKOPOCTH IMIPOLIECCa OCTHIBAHUS/HArPEBAHUS NPU U3IIYYEHUH OT
[[BETA M3JTy4arOIIEH/TIOTIOMAOIEH TOBEPXHOCTH; CKOPOCTh MCHAPEHUs BObI
OT TEMIIEPATyphl KUAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; ICKTPU3ALUS TEI U
B3aUMOJICHCTBUE BJIEKTPUUYECKUX 3aps/iOB; B3aUMOJEUCTBUE IMOCTOSHHBIX
MarHuTOB, BU3yaIM3alllsl MATHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB; AEHCTBUS
MarHuTHOIO MOJs Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHMTa,
CBOMCTBA  DJEKTPOJABUTATENS  IMOCTOSHHOTO  TOKa):  (OpPMYIHpPOBATH
MIPOBEPSIEMBIE MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY H3 MPEIJIOKEHHOIO
000pyI0BaHUs C OMOPOM Ha CXEMY; OMHUCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBO/IbI [T0J] PYKOBOJICTBOM I1€/1arora;

UMETh IPEACTABICHUSA O H3MEPEHUM TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HANPSKEHUSI C UCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB W JATYUKOB (PU3WYECKUX BEJIMYMH; MpPU IOMOIIM Iejxarora
CpaBHMBaTh pE3yJIbTaThl H3MEpPEHUN ¢ Yy4ETOM 3aJaHHON aOCOJIIOTHOM
MOTPEIIHOCTH;

IIPOBOAUTH COBMECTHO C IIEIAaroroM MCCIEIOBAHUE 3aBUCUMOCTH OJHOM
(u3HUecKO BEJIMYUHBI OT JPYrol C HCIOJBb30BAHUEM MPSMBIX W3MEpPEHUMN
(3aBHCHUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOHIaJd
NIONEPEYHOr0 CEYEHMSI U YAEJIBHOIO CONPOTHUBIICHMS BELIECTBA ITPOBOJIHUKA,
CWJIBl TOKA, WAYLIETO Yepe3 IMPOBOJHMK, OT HANPSDKEHUS Ha IMPOBOJHMKE;
UCCJIEIOBAHUE  TOCIEAOBATEIBHOTO WM NApaJUIEJIbHOIO  COEIWHEHHU
IPOBOJHUKOB): IUIAHUPOBAaTh HCCIEAOBaHHWE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh U3MEPEHUS 10 PYKOBOJCTBOM II€1arora, ciaeays MpeioKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJIE TaOJIHIL U
rpaduKoB, JeNaTh BIBOJBI MO PE3yJIbTaTaM HCCIIEIOBAHUS MOCHE 00CYKICHHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEpPEHHsS] (U3MUECKUX BEIMYMH (yHAesbHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTHUBIICHUE MPOBOAHMKA, padOoTa M MOIIHOCTb
AJIEKTPUYECKOTO0 TOKA): C TOMOILBIO MeJarora IUIAaHUPOBAaTh H3MEpPEHUs,
coOuparh  SKCIEPUMEHTAIBHYI0  yCTaHOBKY, CIEIys  MpPeI0KEHHON
WHCTPYKLMH, U BBIYUCIATh 3HAYEHUE BEJTUUNHBL;

coO0/IaTh MpaBuja TEXHUKU O€30MacHOCTU Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIHHOTO O0CYKIEHUS C MEJarorom;
COMOCTAaBJIATh C MOMOUIBI0 T€Jarora MPUHUUIBI JEUCTBUS H3YUYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPON HA UX ONMHUCAaHUsA (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMmIepMmeTp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOW DSHEPrUH, JJIEKTPOOCBETUTEIBHBIE
npuOOpbl, HarpeBaTeibHBIC AIIEKTPONPUOOPHI (MPUMEPBI), IIEKTPUUECKUE
NPEeIOXPAHUTENU; AJIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl METOJMYECKUE MaTepuaibl O CBOMCTBaX (PU3MUECKUX SBICHUN U
HE0O0XOoAUMbIe (PU3NUYECKNE 3aKOHOMEPHOCTH;
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— pacrmo3HaBaTh IMOCJE MPEIBAPUTENBHOTO OOCYXACHUS C IMEJaroroM MpoCThIe
TEXHUYECKUE YCTPOMCTBA M W3MEpUTEIbHBbIE MPUOOPHI IO CXEeMaM U
CXEMAaTUYHBIM DPHUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JABUTATENb BHYTPEHHEIO CrOpaHHus, DSJIEKTPOCKOI, peocTar);
COCTABJISITh CXEMBl  JJIEKTPUUYECKMX LENEed € IOCIENOBAaTEIbHBIM MU
napauleJbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE OOO3HAUEHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

— TMPHUBOJAUTH MPUMEPHI/HAXOAUTh WHOOPMALMI0O O TpHUMEpax MPaKTHUYECKOTO
UCIONb30BaHUs  (DU3MUECKUX 3HAHUW B  TOBCEJIHEBHOM O KM3HM  JIJIs
oOecrniedueHrs 0€30MacHOCTU MPHU OOpaIleHnHd ¢ IpUOOpaMU U TEXHUYECKHUMHU
yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbSI U COOIIOAECHUS HOPM SKOJIOTHMYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

— OCYLIECTBJIATh C TOMOIIBIO IeAarora MOMCK HHGoOpMauuu (GU3NUECKOro
couepxkaHusl B ceTH VHTEpHET, Ha OCHOBE HMMEIOIIMXCS 3HAHUU M IYyTEM
CpPaBHEHUS JOMOJHUTEIbHBIX WCTOYHHMKOB BBIACIATh MH(GOPMALMIO, KOTOPas
ABJISIETCS] IPOTUBOPEUNBON UIIM MOKET OBITh HEIOCTOBEPHOM;

— HCHOJB30BaTh IPHU BBHINOJHEHUU YYEOHBIX 33JaHUl OTOOPAHHYIO MEIaroromM
HAayYHO-TIOMYJISIPHYIO JUTEPATypy (U3UYECKOTO COAEpP)KaHUs, CIPABOYHBIE
MaTepHallbl, pecypchbl ceTh VIHTepHET; BiaaieTh NpUEMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpazoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO
C OIIOPOM Ha aJTOPUTM U YTOUHSFOLIUE BOIPOCHI I1€1arora;

— co3JaBaTh MOJ] PYKOBOJCTBOM Iefarora ¢ OOCYXIEHHEM IUIaHa padoThl
MMCbMEHHbIE M KpaTKHE YCTHbIE cOOOIIeHHus, 0000mas HHPOpMALUIO U3
HECKOJIbKMX MUCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM YHUCIE MMyOJIMYHO
MIPEACTABIATH PE3YJIBTATHI IPOEKTHOM WJI UCCIIEIOBATENBCKON IEATEIBHOCTH;
IIPX OTOM TPAMOTHO HCMOJIb30BAaTh M3YyYEHHBIM MOHATUWHBIN ammapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BHICTYIJICHUE MTPE3CHTALINEH;

— MpU BBHINOJHEHUUM YYEOHBIX TMPOEKTOB W HCCIECIOBAHUN (PU3MUECKHUX
IPOLIECCOB MO/ PyKOBOJICTBOM I€Jarora pacnpeesisaTh 00s13aHHOCTH B TPYIIe
B COOTBETCTBHUH C MIOCTABJICHHBIMU 33/1a4aMU, CJIIEIUTH 3a BBIIIOJIHEHUEM IUIaHA
NeHCTBUIN U KOPPEKTUPOBATh €ro, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKIa B
NEATENbHOCTh TPYIIIBI; BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aUMOJIEWCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

9 KUIACC
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OpHUEHTUPOBATHCS B TMOHATHUAX W ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cucteMa OTcu€Ta, MaTepuajbHas TOYKa, TPACKTOPHUS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JABWXKEHHUs, nedopmarus (ymnpyras, IjacTU4eckas), TPEHHE,
YeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3ku; LEHTP
TSKECTH; aOCONIOTHO TBEPAOE TENOo, LIEHTP TSDKECTH TBEPIOTrO Tena,
paBHOBECHE; MEXaHUYECKHUE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK
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U yIbTPa3BYyK; AJIEKTPOMArHUTHBIC BOJIHBI, ITKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKMPbl UCNYCKAHUSA U NO2TIOWEHUSL,
anb(a-, 6eTa- U TaMMa-U3ITydeHUsI, H30TOTIbI, SJICpHAs SHEPTreTUKA;
COOTHOCHUThL SIBJICHHUSI TIOCIIC TPEIBAPUTEIHLHOTO OOCYKICHHS C TEAarorom
(paBHOMEpHOE n HEPaBHOMEPHOE PSIMOJIMHEWHOE JIBHKEHUE,
PAaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKCHHE, CBOOOJHOE TMaJeHUE Tel,
PaBHOMEPHOE JIBH)KEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE TeJI, PEaKTUBHOE
JBIDKCHHUE, KoJieOaTeIbHOE JBMIKEHHME (3aTyXamIlue W  BBIHYXKICHHBIC
KoJieOaHus), PE30HAaHC, BOJIHOBOE  JIBUKEHHE, OTpPaKCHUE  3BYKa,
NPSMOJIMHEHHOE paclpoCTpaHeHHe, OTPaKEHUE U MPEJIOMJICHHE CBETA, MTOJITHOE
BHYTPEHHEE OTpaXCHHE CBETa, paslioKeHHWe OelIoro cBeTa B CIEKTp U
CIOKEHHE  CIIEKTpPaJIbHBIX IIBETOB, JUCIIEPCHUS CBETa, ©CTECTBEHHAs
PaaMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa W3IYUYEHHUS) II0
OMHMCAHUID WX  XapaKTEPHBIX CBONCTB HW HAa  OCHOBE  OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SIBICHUC;

pacmo3HaBaTh C IOMOIBIO TEJarora MPOSBICHWE H3YYCHHBIX (DU3UICCKUX
SIBJICHUN B OKpYXKarolieM MUpe(B TOM uuciie GU3uIeCKHe SBICHUS B MPUPOJC:
IPWIMBBI U OTJUBBI, JBHKeHHE IiaHeT COJMHEYHOM CHCTEMBI, PEaKTHBHOC
JNBIDKCHUE  JKUBBIX  OpPraHU3MOB, BOCHPUITHE 3BYKOB  JKHBOTHBIMH,
3eMJICTPSICEHHE, CECMHUUYECKHE BOJIHBI, IIYHAMH, 9X0, I[BETAa TEJ, ONTHUYCCKHE
SIBIICHUSA B pupoJIe, OHOJIOTHYECKOE JICUCTBUE BHIUMOTO,
yIbTPaUOICTOBOTO M PEHTTCHOBCKOTO  M3JYyYCHHMH;  €CTECTBEHHBIM
pPaaMoOaKTUBHEIN (OH, KOCMHUYECKHE Jy4d, pPaJAOAKTHUBHOC W3IyUCHUE
MIPUPOIHBIX MUHEPATIOB; ACHCTBUE PATUOAKTUBHBIX M3JIYYCHUH HA OpraHWU3M
YeJI0BEKa), MPX 3TOM TI0]T PYKOBOJICTBOM II€/Iarora MepeBOANTh MPAKTHICCKYIO
3a/1auy B Y4EOHYIO, BBIJICTIATh CYIIECTBECHHBIC CBONCTBA/TIPU3HAKN (DH3UICCKUX
SIBIICHUI;

OMUCHIBATh TOJ PYKOBOJCTBOM Iiearora ¢ OOCYXJAEHUEM IUIaHa padoThI
U3Y4YEHHBIC CBOWCTBAa Tell U (PU3MYCCKUE SBJICHUS, HCIOJNB3YS (PU3HUEecKue
BEJIMYMHBI (CpEIHSS M MIHOBEHHass CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBIKCHUH, YCKOPEHHE, TIEPEMEIIICHHE, ITyTh, YII0Bas CKOPOCTh, CHUJIa TPEHUSI,
CUJa YIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJeHHUs, BEC Tela,
UMITyJIbC TEJNa, WMMIYJbC CHJIBI, MEXaHW4eckas padoTa W MOIIHOCTD,
NOTCHIMAIbHASL DHEPTUs TeNla, IOJHATOrO HaJ TOBEPXHOCTBIO 3EMIIH,
MOTCHIIMAIBHASI DHEPTUS CXKATOW TMPYKWHBI, KHHETHYECKAs DHEPTHs, TMOJIHAS
MEXaHWUYeCKass DHEPrus, IEpPHOJI W YacToTa KOJIcOaHWH, JTMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEITOMICHUS
Cpenpl); TPU ONMHWCAHWK C TIOMOIIBIO VYHTENsS TPaBUILHO TPaKTOBATh
(U3MYECKUIT CMBICT HCIOIb3YEMbIX BEIWYHMH, OOO3HAYCHHUS W CIWHMIIBI
(U3UYCCKUX BEIMYHMH, C ONOPOM Ha METOAUYCCKHX MaTepHall HaXOIUTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYI0 BEIUYUHY C JIPYTUMU
BETMYMHAMH, CTPOUTH TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEH (HHU3UUECKUX
BEJIMYHH;
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XapaKkTepU30BaTh TMOCJIE NPEIBAPUTEIHLHOTO OOCYXIEHUS C MeJarorom
CBOMCTBa Tes, (U3MUECKUE SIBICHHS U TIPOLIECCHI, HCIONb3YS 3aKOH
COXpaHEHUS YHEPTUH, 3aKOH BCEMHUPHOT'O TATOTEHUS, MPUHIIUI CYyNEePIIO3UIINH
CWJ, TPUHIMI OTHOCUTENbHOCTH ['anmwmnesi, 3akoHbl HprOTOHa, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOHbI OTPAKEHMSI U TPEJIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHUsI 3apsJ0BOTO M MAacCOBOTO YMCENl MpPH SJIEPHBIX PEAKIUAX; MPHU
ATOM HAXOJHUTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa M €ro MaTEeMaTUYECKOe
BBIpKEHHUE C OTIOPO Ha IU(PPOBBIE 00Pa30BATEIbHBIE PECYPCHI;

COOTHOCHUTB I0/I KOHTPOJIEM Tefarora Gu3nyecKue MmporLeccsl U CBOMCTBA Tell,
B TOM 4YHCIE€ U B KOHTEKCT€ CHUTyalud NPAKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBISATH MPU MOMOIIM T€/1arora MpUYUHHO-CJIC/ICTBEHHbBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX IaroB ¢ oOmopod Ha 2—3
U3YYEHHBIX CBONCTBAa (U3NYECKUX SIBICHUH, (U3MUYECKHUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

peliaTh TUIOBbIE pacyETHBIE 3a7aun B 1—2 NelCTBUS ¢ ONMOPOM Ha alrOpUTM,
MIpEeABAPUTEIILHO pa300paHHbli COBMECTHO C, UCIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJauyd
3aMHUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIONIME WM U30BITOYHBIE
JAHHbIE, BBHIOMPATh 3aKOHBI W (QOPMYIbI, HEOOXOIMMBIE I PEIICHMUS,
MPOBOJIUTh PAcyYE€Thl U OLEHUBATh C IOMOILIBIO YUWUTENS PEATHCTHYHOCTh
MOJIy4YEHHOTO 3HAaUeHUs (PU3UUECKON BEINYUHBI,

UMETh MpPEeICTaBICHHE O MpobiieMax, KOTOPble MOXHO PELINTh MPHU MOMOIIU
(u3NYecKuX  METO/AOB; HCIOJIb3YsS  OMNHMCAHHWE  HCCIIEIOBaHMs, IOCIHe
OpEeIBAPUTENBLHOTO OOCYXJIEHUS C TEJaroroM BBIIEIATh IPOBEpPSEMOE
OPEANOIOKEHNE,  OLEHUBAaTh  IPABUIBHOCTh  NOpAJKAa  MPOBEICHUS
MCCJIEI0BAaHMSI, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIHTATHl HAOIIOACHHMA
Y OTIBITOB;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HHU(PPOBBIX 00pPa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBJCHUN WA (PU3NYECKUX CBOMCTB TEN
(u3ydyeHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUS >SHEPIUH;
3aBHCHMOCTh NEepHoa KoyueOaHUl Mpy>KMHHOIO MasgTHHUKA OT MaccChl Ipy3a U
KECTKOCTU MPYKUHbI U HE3aBUCUMOCTb OT aMIUIUTYIbl MajblX KoJeOaHuM;
NPSIMOJIMHEMHOE PACcIIPOCTPAaHEHHUE CBETA, Pa3JIoKEHHUE OEJIOTro CBETa B CHEKTP;
M3Yy4YE€HHUE CBOMCTB M300pakeHUs B IIOCKOM 3€pKajie U CBOMCTB U300paKEeHUs
npenMera B coOuparoliel JIMH3e, HaONIoJeHUE CIUIOUIHBIX W JIMHEHYaThIX
CHEKTPOB U3JIYUYEHHS): CAaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyI0BaHMS C OMOPOM HAa CXEMYy; ONKCBHIBATH XOJ OIbITA WU €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI O] PYKOBOACTBOM M€1arora;
OPOBOJUTh NPH HEOOXOJUMOCTH CEpHUI0 MPSMBIX HM3MEPEHUH, OIpeaesss
CpeIHee 3HAu€HUE HU3MEpPAEMON  BEIWYHUHBl  ((POKYCHOe  paccmosHue
coouparowetl JIUH3DL); 000CHOBBIBATh BBEIOOD crocoba
M3MEPEHUsI/ M3MEPUTEITHHOTO MPUO0pa;

MPOBOAUTH COBMECTHO C TIEIarOTOM MCCIIEI0BaHUE 3aBUCUMOCTEN (PU3NUeCKIX
BEJIMYMH C UCTIOJIb30BAaHUEM MPSMbBIX U3MEPEHUI(3aBUCUMOCTD ITyTH OT
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BPEMEHH TIPU PAaBHOYCKOPEHHOM JIBIKEHUM ©O€3 HayalbHOM CKOpPOCTH;
nepuoja Koyie0aHWW MaTEMAaTHYECKOTO MasiTHUKA OT JUIMHBl  HUTH;
3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT yrja MaJeHUs U yria IpeJoMIICHUs! OT
yria najeHus1): mociie 00CyKIeHus Mo pyKOBOACTBOM IeAarora miaHupoBaTh
UCClIeIoBaHNue, cOOUpaTh YCTaHOBKY, (DUKCUPOBATH PE3yJIbTaThl MOJIYYEHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOMUIl U TpapuKOB, IenaTh
BBIBOJIBI 110 pE3y/IbTaTaM MCCIIECTOBAHMS,

COOTHOCUTh KOCBEHHBIC U3MEpEHUsT (PU3NUECKUX BEIUUHMH (CPEAHsST CKOPOCTh
U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJIHOTO
najeHusi, JKECTKOCTb MPYKHUHBI, KOIPOUIMEHT TPEHUS CKOJIBXKECHHUS,
MexaHudeckass paboTa M MOUIHOCTb, 4YacToTa M Tepuoj, KoseOaHui
MaTEeMaTHYECKOTr0 U NPYKMHHOI'O MasiTHUKOB, ONTUYECKasl CHJIa COOMparoIeit
JUH3bI, PAJAUOAKTUBHBIA (OH): C TOMOINBIO TMexarora IUIAHUPOBATH
M3MEpPEHHs; COOMpaTh OSKCIEPUMEHTANbHYI0O YCTAaHOBKY M  BBINIOJHATH
U3MEpEHUs, Cleays NPEIIOXKEHHOW WHCTPYKIUMHU; BBIUMCIATh 3HAUYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YyJIbTAaThl C YYETOM 3aJaHHOMN
ITOIPEIHOCTH H3MEPEHN;

coO01aTh MpaBujla TEXHUKU O€30MacHOCTU MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM TOCTIE MPEABAPUTEIBHOIO 00CYKIEHUS C IIEJarOroM;
COTIOCTABJATh C TIOMOIIBIO TM€arora OCHOBHBIE TPU3HAKH H3YYCHHBIX
(¢uznyeckux Mojenei: MmaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAas JIMH3a, TUTAHETapHas MOJIE]bh aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO Si7jpa C OMOPOil HA METOIMYECKUE MAaTEpHAIIbI;
XapaKTepu30BaTh IOCJIE€ NPEIBAPUTEIBLHOTO OOCYXIEHUS C MeJarorom
MPUHIIAIBI ICUCTBUS HW3YYCHHBIX NMPUOOPOB M TEXHUUECKHUX YCTPOWCTB C
OTOpON HAa WX OMHCAaHUA (B TOM UHCIE: COUAOMETpP, MATYUKU TOJOKEHUS,
paccTosIHUS M YCKOPEHHsI, paKeTa, dXOJOT, OYKH, MEepUCKOmN, (hoToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa BubcoHa),
UCTIONB3YS U(POBbIE 00pa30BaTEIbHbBIE PECYPCHI;

UCIOJIb30BaTh MO/l PyKOBOJCTBOM II€Iarora CXeMbl U CXEMaTHUHbIE PUCYHKHU
U3YUYEHHBIX TEXHUYECKUX YCTPONCTB, H3MEPUTENbHBIX MNPUOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB MPHU PELICHUH YYEOHO-PAKTHUECKUX 3a]ay;
ONTUYECKUE CXEMbl ISl MOCTPOCHUS H300paKEHUH B IUIOCKOM 3€pKaje U
cobuparoniei JIMH3e;

NPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCIIONIb30BaHUsl  (PU3MUECKMX 3HAHUW B  TOBCEJAHEBHOM O KM3HU  JJIs
obecrieueHns 06€30MaCHOCTU MPU OOpAIICHUH C MPUOOPaMU M TEXHUYECKUMU
YCTPOICTBaMH, COXPAHEHUS 3JI0POBbS M COOJIIOJIEHUS HOPM SKOJIOTHYECKOTrO
MIOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIISATH O]l PyKOBOJICTBOM Ie/iarora nouck nHpopmanuu Gu3nieckoro
cofiepkanusi B cetu VHTEpHET, caMOCTOATENhHO (HOPMYIHPYS MOMCKOBBIN
3arfpoc, HAXOUTh nyTH OTIpeICTICHHSI
JI0OCTOBEPHOCTHUIONYYEHHOMUH(POPMAITMMHAOCHOBEUMEIOIUX CI3HAHUM U I0TTOT
HUTEIBHBIX UCTOYHUKOB,;
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— HCIIOJIb30BaTh NMPHU BBHIMOJIHEHUHU Y4E€OHBIX 3a/laHUil OTOOpAHHYIO MeNarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOIO COAEpKAaHMsI, CIIPABOYHBIE
MaTepHuallbl, pecypcehbl ceTh VIHTepHET; BianeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpazoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO
C OIOPOM Ha ANrOpUTM MU YTOYHSIOIIME BOIIPOCHI IIE€1arora; cOo3AaBaTh IOJ
PYKOBOACTBOM Iiefarora ¢ OOCYXKIEHHEM IUIaHa pPaOOThl NMHUCbMEHHBIE U
YCTHBIE COOOIICHHSI HAa OCHOBE WH(GOpPMAlMU M3 HECKOJIbKUX HCTOYHUKOB
¢uznyeckoro coaep:kaHus, MyOJTUYHO MPEACTABIATH PE3YIbTAThl MPOEKTHON
WM HCCIIEJOBATENbCKON NI€ATEIbHOCTH; MPH 3TOM IPaMOTHO HCHOJIb30BaTh
M3YYCHHBI TOHSATHUHHBIA ammapaT wu3y4aemMoro pasgena (U3MKH U
CONPOBOXK/IATh BBICTYIUICHHE MpE3€HTalMell C Y4ETOM OCOOEHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOEIUVTAHUPOBAHUE

TKJIIACC
KounyecTBO yacos JIeKTPOHHbIE Peanuzauus
Ne HaumenoBanue pa3jiesioB u K I (uudposbie) NMPOrpamMmbIl
n/n TeM MPOrpamMmbl Bceero 06HTp0.]'ILHbIe pﬁaxanecRne o0pa3oBaTejibHbIE BOCIIMTAHUS
padoThl padoThI pecypes
Paznenl.®@usukaneépo1bBNO3HAHNHOKPYKAKOIETOMHUPA
bubnuotexa [JOK dopMHUpOBaHHE
11 o - 2 .
H3HKa-HayKa o nprpoae https://m.eds00.ru/7f416194 | 3KOJIOrHYECKON
1.2 du3nyecKne BeITUIHHBI 2 1 bubmorexa HOK oy
' https://m.eds00.ru/7f416194 | OTBETCTBEHHOIO,
- - BuG OK OepexHOTOo
13 CTCCTBCHHO HAYYHBIH METOJT 2 1 nommoreka L1 OTHOLICHIS K
MTO3HAHUS https://m.edsoo.ru/7f416194 MpHpoye,
Hroro o pazneny 6 OKpY>KaloLleH
cperne.
Pa3nen2.llepBoHayajibHbleCBeIEeHUSIOCTPOEHHHU BellleCTBA Bocmuranme
bu6mmoreka [IOK CTPEMJICHHUS K
2.1 1
Crpoere setecTsa https://m.edso0.ru/7f416194 | NO3HAHUIO
99 JBr>KeHUEe U B3aUMOJICHCTBUE 2 1 bubnuotexa [JOK cebsl M APYrHx
' YaCTHI[ BEIIECTBA https://m.edso0.ru/7f416194 | JIOAEH,
53 ArperaTHbl€ COCTOSTHUS 2 bubnuoreka [IOK Hpuporer
' BEIIECTBA https://m.edsoo.ru/7f416194 | M
o01ecTBa.
Hroro no pazneny 5
Pa3nen3./IBu:xeHnenB3auMo/ieiicTBUETE
3.1 MexaHn4eCKOe IBIDKEHIE 3 Eubmiorexa IIOK

https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
3.2 Huepuua ,macca, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Crna. Bt cun 14 2 https://m.edso0.ru/7f416194
Uroronopazueny 21
Pa3nend./laBiieHHeTBEPABIXTEN,KUAKOCTEHHN ra30B
. Ilepe
21| oo e somoomn |3 BuGmorexa LIOK
' P > HHA https://m.edso0.ru/7f416194
1 ra3amu
bu6mmoreka [IOK
4.2 Jlapnerue xuKocTH S https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMOcdepHOe TaBIeHUE 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU Y ra3a Ha 7 3 bu6muoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3neaS.PaboTanMomHOCTE. JHEPrust
bu6mmoreka I[IOK
>1 Pabora i mommocTs 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
52 Hpocteie mexarm3Mer S 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanieckas sneprits 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEEKOJIMYECTBOYACOBIIO 68 12

I[TPOI'PAMME
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8KJIACC

KouunyecTBo yacos JIeKTPOHHbIE Peanmmzanms
Ne HaumeHoBaHue pa3jieioB U (uudposbie) NPOrpamMmbl
KonTpoabnslie | IlpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE BOCIIMTAHUS
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe iBJIeHUSA
. bubnuotexa [JOK dopMHUpOBaHUE
11 CTpoenne u CBOHCTBA BelleCTRa ! https://m.edsoo.ru/7f4181ce | 3KOJIOrMYECKON
bubmmoreka [JOK KYyJIbTYpHI,
12 Tenongre mpoeccet 21 . > https:/m.edsoo.ru/7f4181ce | OTBETCTBCHHOIO,
OepeKHOTO
Hroro o pazneny 28 OTHONICHHS K
Pazngen2.DiiekTpudyecKHeMMATrHUTHBIE SIBJICHUS TpHpOAE, .
3 OKpY’Karolieu
TIEKTPUUECKUE 3apsiibl.
2.1 3a }I)KIG)HHBIG Tenai Ii[x 7 1 bubmmorexa [JOK e,
' p . https:/m.edsoo.ru/7f4181ce | BOCTMTaHMe
B3aUMOJICHCTBHE CTpEMJICHHS K
99 IToCTOSTHHBIN DIIEKTPUUECKUN 20 1 7 bubnuoreka [IOK IIO3HAHUIO
' TOK https://m.edsoo.ru/7f4181ce | cebs u OApyrUxX
Bu6nuorexa ITOK TmoJIed,
23 MarHuTHEIE SBCHIS 6 L 15 https://m.edsoo.ru/7f4181ce | IPHPOaBI
2.4 DJIeKTpOMarHuTHAs WH, ust 4 bubmorera [IOK .
' p VR https:/m.edsoo.ru/7f4181ce | ©OMeCTEA.
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEEKOJIMYECTBOYACOBIIO
- 68 3 14.5

ITPOTPAMME
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9KJIACC

KouunyecTBo yacos JIeKTPOHHbIE Peanmmzanms
Ne HaumeHoBaHue pa3jieioB U (uudposbie) NPOrpamMmbl
KonTpoabnslie | IlpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE BOCIIMTAHUS
padoThI padoThI
pecypcsl
Pa3zpenl.MexannuecKuessBJICHUSA
Mexanndeckoe IBUKEHUE U bubnuotexa [JOK dopmHupoBaHUE
11 10 1 _ o
CIOCOOBI €r0 ONMKCAHUS https://m.edsoo.ru/7f41a4a6 | 3KOJIOrHYECKON
bubnuotexa [JOK KybTypel,
1.2 B3aumopeiicTBue Ten 20 1 3
s https://m.edsoo.ru/7f41adap | OTBCTCTBEHHOIO,
— OK OepeKHOTO
OTEeKa
13 3aKOHBI COXpaHEHUS 10 3 H 1 HH Texa I ; OTHOLICHHA K
ttps://m.edsoo.ru/7f41ad4a6 NpUpOIE,
Hroro o paszgeny 40 OKpYKaroen
cpene.
Pa3znen2.MexaHnuecKHEeKO0Je0aHUSIA BOJTHBI Bocnuranue
bu6mmoreka [IOK CTPEMJIEHUS K
2.1 Mexanuueckue KonebaHus 7 3
https://m.edsoo.ru/7f41a4a6 | MO3HAHUIO
bubnuotexa [JOK cebst M APYrHx
2.2 MexaHuyeckue BOJIHBL. 3B 8 1 3 o
e https://m.edsoo.ru/7f41a4a6 | JIOACH,
ITpuponasl
Hroro no pazneny 15 " pip
Pa3nen3.2/ieKTPOMAarHUTHOCII0JIENIJIEKTPOMATHUTHBIE BOJIHBI oO11ecTBa.
DNEKTPOMarHuTHOE MOJIE U bu6nuoreka [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znend.CBeToBblesiB/ICHUS
bu6nuoreka [IOK
4.1 3aKOHBI pacIpOCTPaHEHUs 6 2 nosmoreka Ll

https://m.edsoo.ru/7f41a4a6
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CBE€Ta

bu6mmoreka [IOK
4.2 JIMH3BI ¥ onTHYEeCKHEe PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
43 Paznosxenue 6enoro ceera B 3 5 bubmuorexa [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgenS.KBanroBbie siBjieHUSA
51 Hcnyckanue u noryomexHue 4 1 bubnuoreka [LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (CTpoeHie aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 FlaepHeie peaki ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen6.IloBTopuTe/ibHO-0000 A0 IIUITMOAY 1
[ToBTOpenue u oboodIICHNE
6.1 ConepiaHHﬂ Kypca $I/I31/IKI/I 9 2 bubmiorexa HOK
https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Hroro no pazneny 9
OBIIEEKOJIMYECTBOYACOBIIO 102 97

I[TPOI'PAMME
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