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Conepxanue
7 kJy1acc
Pa3nes 1. ®usuka u eé posib B NO3HAHMM OKpY:Kawuero Mupa (64)

®duznka — Hayka o npupoje (24)

®dusznka — Hayka o npupoje. JABnenus npupoabl. PU3HUYECKUE SIBICHUS:
MEXAaHUYECKUE, TEIJI0BbIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbBIC
duznyeckre BeJIHYUHBI (24)

dusnyeckue BeIUInHbL. M3Mepenne pusndecknx BenuuuH. Ou3nyeckue npuOopshl.
[MTorpeurnocts n3Mepenuii. MexxayHapoiHast cucrema eaunuil. Jlaboparopnas padorta Nel
«Ormpenenenue 1EHbl JICIEHUS MKaIbl HW3MEPUTEIBHOTO TPUOOpar»

EcTecTBeHHO-HAYYHBbIH MeTO/ MO3HAHUSA (24)

Kaxk ¢usuka u agpyrue ecrecTBeHHbIE HAyKU W3y4daroT npupoxy. JlabopaTopuas padora Ne 2
«Omnpenenenue pasMepoB Mallbix Ten». EcTecTBEHHO-Hay4HbIA METO/ MO3HAHUS:
HaOJII0/IEeHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE I'MIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE TUNoTe3, 00bICHEHHe HaOI0gaeMoro siBiaeHus. Onucanue Gu3nIecKux
SIBJICHUH C IIOMOIIBIO MOJIEIIEN

Pa3nen 2. [lepBoHayaabHbIE CBEI€HHS 0 CTPOEHNH BemecTBa(54)

Ctpoenue BemecrBa (14)

ATOMBI 1 MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA

JIBMsKeHMeE U B3aUMOJeiCTBHE 4YacTHI BemecTBa (24)

JIBmwxenue yacTtull BemecTBa. CBs3b CKOPOCTHU IBUKEHUSI YACTHUIL C TEMIIEPATYPOM.
BpoynoBckoe asmxkenue. Jluddysus. BzaumoaeicTBre 4acTHUIl BEIIECTBA: IPUTSIKEHUE
" OTTAJIKUBAHHUC.

ArperaTtHble COCTOSIHUA BelecTBa (34)

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIABIX
(kpuctammnueckux) Tea. OcoOeHHOCTH arperaTHbIX COCTOSIHUM BOAbI. B3anumMocBs3b
MCKAY CBOMICTBAMH BCIICCTB B Pa3HbIX arpC€raTHbIX COCTOSAHUAX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM.

Pa3nen 3. /IBu:keHue U B3aumojeiicteue e (224)

Mexanuuyeckoe aBu:xenue (34)

MexaHndeckoe IBMKeHne. PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CKOPOCTb.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBM)KEHHUHU. Pacu€T myTH u BpeMeHU IBUKECHUS.
JlaGopaTtopnast pabota Ne 3 mo Teme «OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS
(1rapuka B )KUIAKOCTH, MOJIENH AIIEKTPUUYECKOTO aBTOMOOWMIISA U TaK JIAJIee)»

HNuepuus, macca, IJI0THOCTH (54)

SIBnenue nHepuuu. 3aKOH HHEpIUHU. B3anmoeicTBre Tes Kak NpUYMHa U3MEHEHUS
CKOPOCTH JIBMDKEHHS TeJl. Macca Kak Mepa WHepTHOCTH Tena. [InoTHocTh BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BellecTBa. Perenue 3a1a4 Ha
omnpejieJIeHre Macchl Tena, ero o0béma u riotTHoctu. JlabopatopHas padora Ne 4 o Teme
«Omnpenenenne IIOTHOCTU TBEPIOTO TEay»

Cuna. Buasi cui (144)

Cuita Kak XapakTepUCTHUKA B3aUMOJCHCTBUS Tel. SIBIeHUE TITOTEHHS U CUjla

TshKecTu. Penienne 3a1ad ¢ ucnoiab30BaHueM (popMyJT i1 pacuéTa CUJIbI TSHKECTH.

Cuna ynpyroctd u 3akoH ['yka. Pemenue 3a1a4u ¢ ucnosib3oBanueM Gopmydt JUist



pacuéra cunsl ynpyroctu. Bec tena. Heecomocts. I3MepeHre Cuiibl ¢ OMOIIBIO
JauHaMmoMeTpa. Crila TSDKECTH Ha IpyTrux miaHeTtax. CloKeHue Cuil, HallpaBJICHHBIX
110 ogHOI npsimoii. PaBHoxaelcTByromas cuil. Cuia TpeHusi. TpeHue CKOJIbKEHUs U
TpeHue Mokos. Pemenue 3aaau ¢ ucnonap3oBaHueM GopMyJl Ul pacuéra CHIIbl TPEHUSL.
Tpenue B Ipupoae U TEXHUKE.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB (214)

JdaBnenue. Ilepenaya naBaeHust TBEPABIMH TeJaAMH, ) KUIKOCTAMH U razamu (34)
JaBnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUECHUS AaBieHus. Pemenue 3a1ay Ha pacuér
JaBJieHus TBEpAOro Tena. JlaBnenue rasa. Ilepenaya nasienus TBEPAbIMU TEJIAMU,
JKUJIKOCTSIMH U Tazamu. 3akoH [lackans. 3aBucuMocTh AaBiieHUs ra3a oT oobéma u
temneparypsl. [IHeBMaTHyeckue MamnHbl

JlaBjenue skuakocTu (54)

3aBUCHMOCTB JABJICHUS KUJIKOCTH OT TITyOWHBI IMOTpYKeHus1. Pemenne 3amaq Ha pacuér
JIaBJICHUS KUAKOCTHU. | mapocraTudyeckuii napajiokc. CooOmaronmecs cocyabl.
I'mppaBnnueckue MexaHU3MBI.

Atmocdepnoe naBiaenue (64)

Atmocdepa 3emin u atmocdepHoe gaBieHue. [[puunHbI CyecTBOBaHUS BO3yIIHON
o6onouku 3emin. OnbIT Toppudennu. M3mepenue atmocdepHoro napienus. Pemenue
3a7a4 Ha pacuéT aTMOc(hepHOro NaBiIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 171 u3amepeHus aTMoc(pepHOro 1aBiaeHuUs .

JeiicTBHE :KUIKOCTH M ra3a HA NMOTPYKEHHOE B HUX TeJ0 (74)

JlelicTBHE KUJIKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TeJl0. BrITankuBaromas
(apxmmenoBa) cwita. 3akoH Apxumena. Jlaboparopras padora Ne 5 o reme «OnpenereHne
BBITAJIKMBAIONIEH CUJIbI, IEUCTBYIOIICH Ha TENO, MOTPYKEHHOE B )KUAKOCThY. [[1aBanue
tes. Bo3nyxomnaBanue. Penienue 3a1au Ha MpUMEHEHHUE 3aKOHa ApXUMeia U YCIOBUs
IUIaBaHMS Tel.

Paznen 5. PaG6ora u momnoctb. JHeprus (134)

PaGora u momuocThb (34)

Mexanunueckasi padora. MomiHocTs. Pemienne 3aa4u Ha pacuéT MeXaHUUECKOM
paboTel U MotHOCTH. JIabopaTopHas padora Ne 6 mo Teme «Omnpeaenenre paboThl CUITBI
TPEHUS TIPU PAaBHOMEPHOM JIBMXKEHUH TeJla M0 TOPU3OHTATIBLHON MOBEPXHOCTH.
IIpoctbie Mmexanu3MblI (54)

IIpocThie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs TUIOCKOCTh. [IpocThie MeXaHU3MBbI B
ObITy U TexHUKe. [IpaBuiio paBHOBecHs prryara. [I[pumeHeHue npaBuiia paBHOBECHS
peruara k 610Ky. «3os10Toe mpaBmiio» MexaHuku. KITJ[ mpocThIx MeXaHU3MOB.
Peurenue 3a1au Ha npuMeHEHUE NpaBUila paBHOBecHs pbluara u Ha pacuét KII/I.
JlabopaTtopHuas padota Ne 7 mo teme «M3mepenne KII/] HakTOHHON TITIOCKOCTH)
Mexannuyeckasi 3Heprus (54)

[TorenumaneHas sHeprusi. Kunernueckas sHeprus. IIpeBpamienue oJTHOro Buaa
MEXaHUYECKOU SHEPTrUU B APYyTron. 3aKOH COXpAaHEHUsI U U3MEHEHUs YHEPTUU B
MEXaHUKe.

8 ku1ace
Pasznea 1. TenioBble siBjieHus (28 1)

CrtpoeHue u cBoiicTBa BemecTsa (7 4)
OCHOBHBIG IIOJIOKCHU A MOHGKy.TISIpHO-KPIHGTH‘-I@CKOﬁ TCOpHU CTPOCHUSA BCIICCTBA. OHBITBI,



MOTBEP K TIAOLIUE OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON Teopun. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. Pemmenne 3aad no OlleHUBAaHNUIO KOJIMYECTBA ATOMOB UJIU
MOJICKYJI B €AUHUIIEe 00bEMa BemecTBa. Mojenu TBEPAOTo, )KHUIKOTO U Ta3000pa3HOTO
cocrosiHuil BemecTBa. Kpucrammueckue u amopgusie TBEpabIe Tena. OObsiICHEHHE CBOMCTB
ras3oB, )KMJAKOCTEW U TBEPABIX TEJ HA OCHOBE IMOJ0KEHUN MOJIEKYJIIPHO-KUHETHYECKON TEOPHUHU.
CmaunBaHuE U KallWUISIPHBIE SABJICHUS. TEeMI0BOE pacCIIMPEHUE U CHKATHE.

TenJioBbie npoueccsl (214)

Temneparypa. CBs3p TeMOEpaTypbl CO CKOPOCTBIO TEMJIOBOTO JABUKEHUS YaCTHUIL.
Buytpennsist sueprus. CnocoObl I3MEHEHUS BHYTPEHHEH SHEPTUU: Teruionepeaada u
coBeplleHue paboThl. Buabl Temionepenadn: TeIIONPOBOIHOCTb, KOHBEKIIHUS,
n3irydenue. KonnaecTBo TerioTel. Y ielbHas TeTUI0EMKOCTh BemecTBa. JlabopaTtopHas
pabota Ne 1 o Teme «OrnpeaeneHue yaeabHONW TEINIOEMKOCTH BEIIeCTBay. Termmoo0MeH u
TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro Oananca. [limaBienue n oTBepaeBanme
KPUCTAJUIMYECKUX BEIIECTB. Y JIeJIbHAs TEIUIOTA IUIaBJeHUs. Penienue 3a1a4, CBA3aHHbBIX
C BBIUMCJIEHUEM KOJIMYECTBA TEIJIOTHI B IIpOIeccax TeNjonepeaadu npu miaBjJIeHUuu U
kpuctau3anuu. Jlaboparopuas padora Ne 2 o reme «OrnipeqieieHue yAeaIbHONW TeTI0ThI
1J1aByieHus Jibaa». I[lapooOpazoBanue u konaeHcanus. Mcnapenune.Kunenue. Y nenbpHas
TeIUI0Ta mapooOpa3zoBaHus. Pernenue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM KOJIUUYECTBA
TEIUIOTHI B Mpolieccax TeIUIoNepe auy IIpU UCITapEHUU U KOHIEHCAllUU. 3aBUCUMOCTh
TeMIepaTyphl KUIIEHUsI OT aTMOc(epHOro JaBieHus. Biaxknocts Bo3nyxa. JlaboparopHas
pabota Ne 3 o reme «OrnpejiesieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/LyXa». DHEPTHUs
TOIUIMBA. Y A€JIbHAs TENJIOTAa CTOPAHUSI.

[Tpunnuns! padoTe! TeroBeix apurareneil. KII/ rennoBoro nBurarens. Boeruncienue
KOJIMYECTBA TEIUIOTHI, BBIIACIISIIOIIETOCs IPYU CTOPAaHUM pa3jIMYHbIX BUJIOB TOIJINBA, U
KIIJI nBurartesns. TernoBble ABUTATENINA U 3alIITa OKPY>KaIOIIEeH cpeabl. 3aKOH
COXPAHEHUS U NPEBPAILEHUS SHEPTUU B MEXAHUUYECKUX U TEIJIOBBIX MpOIEccax.
Pemienue 3agay, cBsI3aHHBIX C BBIYUCIIEHUEM KOJIMYECTBA TEIUIOTHI B IpOLieccax
Teronepe auu Npy IUIaBJIEHUU U KPUCTAJUIU3ALMU, UCIAPEHUHU U KOHJIEHCAIlUH.

Pa3nen 2. DiexkTpuyeckue 1 MArHUTHBIE siBJIeHus (374)

DJIeKTpUYecKHe 3apsaabl. 3apsizKeHHbIE TeJ1a U UX B3aumozaeicreue (74)

OnexTpu3zanus Tei. J{Ba pojia aJeKTpUYecKuX 3apsi10B. B3anmMoneiicTBue 3apsiKeHHbIX
ten. 3akoH Kynona. Onekrpudeckoe nosie. [IpyHun cyneprno3nunmnm 3J1eKTpUIeCKAX
nosiel. Hocurenu anexkTprudeckux 3apsaoB. DIeMEeHTapHbIN 2JIEKTPUUECKUM 3apsil.
Crpoenue aroma. [TpoBOJHUKYM U AUINEKTPUKH. 3aKOH COXPAaHEHUS JIEKTPUYECKOTO
3apsiaa.

IHocTosiHHbIN JIeKTpUYecKuii TOK (204)

DJIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUYECKOTrO TOKa. MicTouHnKN
MMOCTOSIHHOTO TOKA. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUH TOK B KUJKOCTSX U razax. DiiekTpuueckas uens. Cuia
Toka. JlabopatopHas padora Ne 4 mo reme «COopka u npoBepka padOThI JIEKTPUIECKOMN 1ENH
MMOCTOSTHHOTO TOKay. DJeKTpudeckoeHamnpspkenue. Jlaboparopuas padora Ne 5 mo teme
«3MepeHne U perympoBaHue HanpspkeHUs»y. COnpoOTUBIIEHUE IPOBOIHUKA. Y AEIBHOE
conpoTuBiieHnEe BenlecTBa. JJaboparopras padora Ne 6 mo teme «MccinenoBanue
3aBHCHMOCTH CHJIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT CONIPOTHUBIIEHUS PE3UCTOpA U
HaMpsHDKEHUs Ha pe3nctope». 3akoH Oma juisa yuactka nenu. [locnenoBarensHoe
coeJlMHEHNE NPOBOAHUKOB. [lapaiuienbHoe coeinHEHEe NPOBOAHUKOB. Pemienue 3ana4 ¢
HCIT0JIb30BaHUEM 3akoHa OMa 1 popMyJ1 pacyéra dJIEKTPUUECKOT0 COMMPOTUBIICHUS TIPU
[10CJIeI0BATEIbHOM U MapajyIeIbHOM CO€IMHEHUN MPOBOJIHUKOB. PaboTa
aNeKTpudeckoro Toka. Jlaboparopnas padora Ne 7 mo teme «Onpenenenne padboThl
AJIEKTPUYECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP». MOLIHOCTH JIEKTPUIECKOTO TOKA.



3akoH Jxoyns—JleHna. DaeKTpONpoOBOIKA U MTOTPEOUTENH AIICKTPUUESCKON SHEPTUHU B
obITy. KOopoTkoe 3aMmbIkaHueE.

MarnuTtHble siBjeHus (64)

MaruuTtHoe nosie. OnsIT Opcrena. MarHuTHOE NoJie AIEKTPUUECKOT0 ToKa. JlelicTBue
MarHUTHOT'O MOJISl HA TIPOBOJIHUK C TOKOM. [IpuMeHeHne 3J1eKTPOMarHuToB B TEXHUKE.
[ToctosinHbIe MarHuTHI. B3anMoaeiicTBue NOCTOSTHHBIX MAarHUTOB. MarHuTHOE MoJie
3eMJId ¥ ero 3HauYeHHUE IS )KU3HMU Ha 3eMile. DJIEKTPOABUTaTEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUraTesIei B TEXHUUECKHUX YCTPOHCTBAX M Ha TPAHCIIOPTE.
JJleKTPOMarHuTHasi UHAYKUUA (44)

OmnrbiTel @apajies. SABineHue syeKTpoMarHuTHOM nHaykuuu. [paBunoJlenna.
Onekrporeneparop. CriocoObl MOIYYSHUS IJTEKTPUUECKON SHEPTrUr. DJIEKTPOCTAHIIMU HA
BO300OHOBJISIEMBIX HICTOYHUKAX YHEPTHUH.

IHoBTOpeHue (2 4)

O6o0matomiee MOBTOpEeHHE Kypca (GU3UKH 7-8 KIaccoB

9 kJaacce
Pa3znen 1. Mexanuveckue siBjieHus (404)

MexaHuuyeckoe JBHKeHHEe M coco0bl ero omucanmus (104)

Mexanunueckoe nsuxkenue. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JBHKEHUs. PaBHOMEpHOE NIPSAMOJIMHENHOE IBMKEHUE. MaTepualibHas TOUYKa.
HepaBnomepnoe npsiMosinHeiiHoe aBuxeHue. CpeaHsiss 1 MTHOBEHHAsI CKOPOCTh Teja Ipu
HepaBHOMEpHOM JBM>keHuu. JlabopartopHas pabora Ne 1 o Teme «Omnpenenenue cpeiHei
CKOPOCTH CKOJIBKEHHUSI OpyCKa WJIA JBM>KSHUS IIapHKa 110 HAKJIOHHOM TUIOCKOCTH.
VYckopenue. PaBHoyckopeHHOe npsiMoiinHeliHoe qBukeHne. CBoOo1HOE najieHue.
OmnpiTel [Nanmunes. JlaGoparopHast padota Ne 2 o reme «OrnipenesieHrne yCKOpeHus Tea Mpu
PaBHOYCKOPEHHOM JIBUKEHHUH MO HAKJIOHHOM INIOCKOCTHW». PaBHOMEpHOE JBM)KEHUE 11O
okpy>kHocTHU. Ilepuoa u yactora oOpanienus. JInHeitHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

B3aumoneiictBue e (20 u)

Ilepsslit 3akoH HeroTona. Bropoii 3akoH HeroTtoHa. IIpunnun cynepno3sunuu cuil.
Tpernii 3axkon Herorona. Cusa ynpyroctu. 3akoH ['yka. Jlaboparopnas padota Ne 3 o
TeMe «OrnpeneneHne )KECTKOCTU NPy KUHbD». Cuila TPEHUS: CUJla TPEHUS CKOJIbKEHMUS,
cuJla TPEeHUs MOKOos, Ipyrue BuAbl TpeHus. Cuiia TSHKECTU U 3aKOH BCEMHUPHOTO
TSATOTEHUsI. Y CKOpeHHUe cBOOOoIHOTO najieHus. [lepBast kocMuueckasi CKOpOCTb.
HeBecoMocTs u neperpy3ku. JIBuxenue rutanet Bokpyr CosHia. PaBHoBecue
MaTepuagbHON TOUKU. AGCOIIOTHO TBEpAOE Teno. PaBHOBecHe TBEpAOro TEMa C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshxecTH.

3akonbl coxpanenus (104)

Nmnynec tena. MI3meneHue nmnyJiibca. IMnyiiec cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
Nmmynbe cusbl. 3aKOH COXpaHEeHUs UMITyJibca. MexaHnndeckasi paboTa UMOIITHOCTb.
Pabora cun tsxecTH, ynpyroctu, TpeHus. CBsizb sHepruu u padotel. [loTeHnuanbpHas
SHEprus Tena, HOAHATOrO HaJl IOBEPXHOCTHIO 3eMiIU. [loTeHInanbpHas s3Heprust c:kaToi
npy>xuHbl. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKON YHEPTrUH. 3aKOH
COXpaHEeHUsI MexaHu4YecKoi sHepruu. Jlaboparopnas padora Ne 4 o Teme «M3yuenue
3aKOHA COXPAHEHUS SHEPT UM .

Pa3znen 2. Mexanuveckue Kojie0aHusi M BOJHBI (1549)

Mexanuueckue koJiedanus (74)
KonebarenpHoe nBmkeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHU: TIEpUO, YacToTa,



aMIIuTyaa. Marematuueckuii MasiTHUK. [IpeBpaliienre sHepruunpu KojaedaTeabHOM
nBwxeHuu. Jlaboparopras padota Ne 5 mo teme «OnpeiesieHne 9acTOThI U TIeproIa
KOJIe0aHWH MaTeMaTHYeCKoro MassTHHUKay. [Ipyxunusiii MmastHuk. [IpeBpamenue snepruu
IIpU KOJIeOaTeIbHOM JABMKEHUHU. 3aTyXarolue KojieoaHus. BeIHyX/1eHHbIE KOJIEOaHU.
Pe3onanc.

Mexanuyeckue BOJIHBI. 3BYK (84)

CBolicTBa MEXaHMUYECKUX BOJIH. JlJIMHA BOJIHBI. BhruncieHue JuIMHbI BOJIHBI U CKOPOCTH
pacnpoCTpaHeHus 3BYKOBBIX BOJIH. MeXaHU4EeCKUE BOJIHBI B TBEPAOM TEIE,
celicMuUYecKHe BOIHbBI. 3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3ByKa.
Nu@dpa3Byk 1 yiapTpa3ByK.

Pa3nen 3. DjeKTpOMArHUTHOE T0JI€ H 3JIeKTPOMATHUTHBIE BOJIHBI(64)

JIeKTPOMATHUTHOE 10JIe U JJIEKTPOMATHUTHbIE BOJIHBI (64)

DJIEKTPOMAarHUuTHOE T10JIe. DJIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA 2JICKTPOMATHUTHBIX
BoJiH. [lIkasna syieKkTpoMarHuTHBIX BOJIH. Mcnosib30BaHue 3J1€EKTpPOMarHUTHBIX BOJIH IS
COTOBOM CBSI3U. DJIEKTpOMarHuTHas mpupojia ceeta. Ckopocthb cBeTa. BoiHoBbIE
CBOICTBA CBETA.

Pa3nen 4. CBeroBble siBiaenus (154)

3akoHbI pacnpocTpaHeHus cBera (64)

Hcrounuku cBeta. JlyueBast monensb ceera. [Ipsimonimueiinoe pacnpoCcTpaHEeHHUE CBETA.
3atmenus Comnnna u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3akoH OTpakeHUs
cBeTa. Jlaboparopras paborta Ne 6 o reme «lIcciieqoBaHrEe 3aBUCUMOCTH yTJIa OTPaKCHUSI
CBETOBOI'O JIy4da OT yriia nmajieHus». IIpeaomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA.
Pemenue 3aa4 ¢ UCIIOJIb30BAaHUEM 3aKOHOB OTpakeHUs U mpesiomJieHus ceera. [lonHoe
BHYTpPEHHEE OTpaK€HUE cBeTa. MICronb30BaHNE BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

JIuH3bl M onTHYecKre NpudopsI (64)

JIunza, xo myueit B munH3e. JlaboparopHas padora Ne 7 mo teme «Ormpenenenue
(hOKYyCHOTO PACCTOSIHUS U ONITUYECKOM CUIIBI cOOUparonie TuH3b». OnTudecKas
cucrtema. OnTuueckue pubdopsel: GoToanmapar, MUKPOCKOI U Teneckon. ['1a3 kak
onTuyeckas cucrema. bIm3opykocTs U JaliIbHO30PKOCTb.

Pa3sioxkenue 0esioro ceera B cnektp (34)

Paznoxenue 6emnoro ceera B ciektp. OnbiTel HetoToHa. Cli0KeHNe CIeKTpaIbHbIX
BeToB. J{ucrnepcus cBera.

Pa3nen 5. KBanToBble siBjieHus(174)

Hcnyckanue u norJiomeHue cgera aroMom (44)
Omnsitel Pezepdopaa u mnanerapHast Mmoziens aroma. Moaens atoma bopa. Mcniyckanue u
norJioneHre ceera aromoM. KBaHThl. JInHeuaTeie CIEKTPBI

CtpoeHue aTOMHOrO siipa (54)

PannoaktuBHOCTE. Anb(a-,0eTa- 1 ramma-u3inydeHus. CTpoeHHe aTOMHOTO sIpa.
Hyxnonnas monens aroMHoro siapa. OnpeneneHue coctasa siaep 0 3aJaHHBIM MacCOBBIM
1 3apsiI0BBIM YHMCJIaM U 110 MOJ0KEHUIO B IEPUOAUYECKOIN CUCTEME DJIEMEHTOB.
HN3oronbl. PagnoaktuBHbIe nipeBpaiienus. [lepuoa monypacnanaa.

JlecTBUSI paIMOAKTUBHBIX U3JIyY€HUN HA )KUBbIE OPTaHU3MBbI

Snepubie peakuuu (84)

SnepHble peakiiuu. 3aKOHbI COXPAaHEHUS 3aps0BOTO U MACCOBOTO YHCEI. DHEPTUs



CBs3H1 ATOMHBIX ;mep. CBH?)L MaCChl U C-)HCpFI/II/I. PeaKL[I/II/I CHUHTEC3a U NCIICHUSA Hnep.
HNcrounuku sueprun CosHIa U 3BE3/1. SAnepHas sJHEpreTUKa.

IHoBTOpHUTEIBbHO-0000 AU MOTYJIb (94)

[ToBTOpHTENHEHO 00000 MOAYIH IPETHA3HAYEH JUII CHCTEMATH3aluy 1 0000ICHNS
NPEIMETHOTO COJICPKAHUS U OIBITA JIEATEIbHOCTH, TPUOOPETEHHOTO IIPU U3YYEHUHU BCETO Kypca
Gu3KKH, a TaKKe VI HOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMeHY 110 (PU3UKeE JUIs
00y4aromuxcst, BEIOPABIINX 3TOT YU4EOHBIH MpeaMeT.

[Ipn u3ydeHnn TaHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMaTH3UPYIOTCS BUBI EITEILHOCTH, HA
OCHOBE KOTOPBIX 00eCIeunBaeTCs JOCTIKEHHE MTPEIMETHBIX  METANPEIMETHBIX TUIAHUPYEMBbIX
pe3ynbTaTtoB 00y4yeHus, GopMHUpyeTCs eCTeCTBEHHOHAYYHAs TPAaMOTHOCTh: OCBOSHHE HAYYHBIX
METO/IOB MCCIIeIOBAaHUS SBJICHUN MPUPOIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMUA OOBSICHATH
dusnueckue sIBICHNS, TPUMEHSISI TOJTYYECHHbBIC 3HAHW, PEIlaTh 3a1a4H, B TOM YUCIIe
Ka4eCTBEHHBIC M SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBHO NEeSTENIFHOCTHBIA XapakTep TaHHOTO pa3Jielia peaiu3yeTcs 3a CY4ET TOTO0, YTO
00yyJaromuecs BBIIOTHSIOT 3aJaHHsI, B KOTOPHIX UM MPE/IaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUH PAacIO3HABAaTh M HAYYHO OOBSICHATH (PU3NUECKHE SBICHHS B
OKpY’KalolIel Npupoe U TOBCEIHEBHOM KHU3HH,

UCIIOJIb30BATh HAyYHbBIE METO/IbI MCCIICAOBAHNS (PU3NUECKHX SBICHUH, B TOM YHCIIE IS
NPOBEPKH THITOTE3 U TIOIYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HAYYHBIC OCHOBBI HaN0O0JIEe BXKHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHIH,
HarpuMep, MPaKTHYECKOTO UCTIOIH30BAHUS PAa3IMYHBIX HCTOYHIUKOB YHEPTHH HA OCHOBE 3aKOHA
NpEeBpPAIICHHS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPIHU.

INJAHUPYEMBIE PE3VIJIbTATBI OCBOEHN YYHEBHOI'O ITPEJIMETA «®U3UKA»

I/I3yquI/Ie yLIC6HOFO npeamMera «Ddu3uka» Ha YPOBHE OCHOBHOI'O 0611161"0 O6p&30BaHI/I$I
JOJI?KHO o0ecneurBaTh JOCTHIXKCHUE CICAYIOIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U
NpeAMCTHBIX 06pa30BaTeJ'IBHBIX PE3YyJILTAaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe 6ocnumanue:

— TIpOSIBIIEHWE MHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
($u3nYeCcKol HayKH;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB.
I'pasricoanckoe u oyxoeno-upaecmeenHoe 60CRUMaHUeE.

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO-3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MIPAKTUUYECKUM IPUMEHEHUEM JOCTHXKEHUH (PU3UKH;
— OCO3HaHHE€ BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUYEHOTO.
Icmemuueckoe eocnumanue:

— BOCIIPUSITUE PCTETUYECKUX KaueCcTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO
IIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH. Ilennocmu nayunozo nosnanus:
— OCO3HaHHE€ II€HHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTA MO3HAHMUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEHIIIEN COCTABIISIIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOM JIIOOO3HATEIBLHOCTH, HHTEpeca K HCCIIeA0BaTEIbCKON
JIeATEILHOCTH.

Dopmuposanue Kynbmypuol 300p06bs u IMOUUOHATIEHOZO
onazononyuus:

— OCO3HaHME IIEHHOCTHU 0e30macHOro odpasa >XKM3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BAXXHOCTH TpaBMUJI OE30MaCHOr0 TMOBEASCHUS Ha TPAHCIOpPTE, Ha JOporax, ¢



AIIEKTPUYECKUM U TEIJIOBBIM 00OpPYAOBAaHUEM B JIOMAITHUX YCIOBUSIX;

— ¢(OpMHUPOBAHHOCTh HaBBIKA peICKCHH, TPHU3HAHNE CBOETO MMpaBa Ha OMIUOKY M TaKOTO
JKe TIpaBa y APYyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:

— AKTHUBHOE YYaCTHE B PEIICHUM NPAKTUYECKUX 3ajad (B paMKax CEMbH, IIKOJIbI,
ropojia, Kpasi) TeXHOJIOTHUYECKON M COLMAJIbHON HAMpaBJIEHHOCTH, TPEOYIOIIMX B TOM
quciie U GU3NIECKUX 3HAHUM;

— MHTEpeC K MPaKTUUYECKOMY H3yUYCHHUIO Tpodeccuii, CBI3aHHBIX C PUIUKOU.
IKonr0zuueckoe socnumanue:

— OpHUEHTalMsl Ha NpUMeHeHHe (PU3NUYECKUX 3HAHUHM IS pelleHHus 3ajlad B o0JiacTu
OKpY’KaIoIlled cpeapl, IUIAHUPOBAHUS TOCTYIIKOB MW OICHKH WX BO3MOKHBIX
MOCJIEACTBUHN 1151 OKPYKAIOIIEH Cpe/ibl;

— OCO3HaHHWE TJI00AJTBPHOTO XapakTepa HAKOJOTHYECKHX MpoOJieM U MmyTedl ux
pelIeHUsl.

Aoanmayusn o0yuarougezocs K UsMeHAIOU{UMCHA YCI0BUAM COUUATbHOU
U nPUPOOHOTL cpeobl.

— MOTPEOHOCTh BO B3aMMOJEUCTBUU MPU BBHIIOJHEHUU HCCIEIOBAHUM M IPOEKTOB
(buznyecKoil HalpPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM APYTHX;

— TIOBBILLIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTb;

— moTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHCIE (POPMYIHUPOBATH HJICH,
MOHATHUSI, THUIIOTE3bl O (PU3MUECKUX OOBEKTaX W SIBJICHUSIX;

— OCO3HaHUE IePULHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00s1aCTH (PU3UKH;
— IUIAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBAaTh WM BBIABISTH B3aUMOCBSI3U IIPUPOJIbI, OOLIECTBa U
SKOHOMUKH, B TOM YHCJIE C UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKA CBOUX JEHCTBUU C y4ETOM BIIHSHHUS Ha OKPY’KAIOIIYIO CPEely, BO3MOKHBIX
r7100aJIbHBIX MMOCJIE/ICTBUH.

METAIIPEJMETHBIE PE3VJIbTATDI

B pesynbrare ocBoeHus MporpaMMsl o (PU3KMKE Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOy4arorierocsi 0ynyT chopMHUpPOBaHbI METAIIPEAMETHBIC PE3YNIbTATHI, BKIFOUAIOIIHE
NO03HaBaTeNIbHbIE YHUBEPCAJIbHbBIC YUeOHbIE NEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE
yueOHbIe IEMCTBUS, PETyIATHBHBIC YHUBEPCAIbHbBIC YUeOHbIE ICHCTBUS.

ITo3HaBaTe/IbHbIE YHMBepPCAIbHbIE y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue aeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHU);

YCTaHABJIMBAThH CYIIECTBEHHBIHN MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHUS JUIst 0000IICHUS 1
CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEUHSI B pacCMaTpUBAeMbIX (DaKkTaX, JaHHBIX U
HaAOJIOACHUAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBIISATH TIPUYUHHOCIICICTBEHHBIC CBS3U NIPU U3y4eHUH (PU3NICCKUX SIBICHUH 1
MIPOLIECCOB, JIENIATh BHIBOJIBI C UCIIOJIb30BAHUEM JAECTYKTUBHBIX M HHAYKTUBHBIX

YMO3aKJIFOUE€HHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (PU3UIECKUX BEITHUYHH;

CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 pereHus yueOHol pusnueckoii 3a1aum (CpaBHEHHE
HECKOJIbKUX BaPHAHTOB PEIICHHUS, BBIOOP HanOoIIee MOAXOMAIIETO ¢ YIETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eiCTBUS:

HCIOJIb30BATh BOIPOCHI KaK UCCIIEA0BATENLCKUN HHCTPYMEHT MO3HAHUS;

MPOBOANTH 110 CAMOCTOSITEIEHO COCTABJICHHOMY TUIAHY OIBIT, HECTOXKHBIA (DH3HUECKUN
HKCHEPUMEHT, HeOOJIbIIIOE NCCIIe0BAaHNE (DU3MUECKOTO SBICHUS;



OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIIHIO, IOTYYEHHYIO B XOI€
HCCIIEIOBAaHMSI MIIM SKCIIEPUMEHTA,;

CaMOCTOSITENTEHO (hOPMYIHPOBATH 00OOIIEHHUS M BEIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIIE0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JIalbHEHIIIee pa3BUTHE (PU3HUUECKUX MPOIIECCOB, A TAKKE
BBIJIBUT'ATh IPEATNON0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATh Pa3IMYHbIE METO/Ibl, THCTPYMEHTBI U 3alIPOCHI IIPU IOUCKE U 0TOOpE
MHGOPMALINY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4m;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUI0B
1 GOpPM IMpeICTABICHHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAIbHYIO ()OpMY IpeACTaBIeHNU HHPOPMALIUU U
WLUTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTOKHBIMU CXEMaMH, TarpaMMaMu, HHOU TpaduKoil U
UX KOMOMHAIUSMH.

KomMmyHukaTHBHBIEe yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

B X07ie 00CyX/1eHus! yueOHOIro Marepuaia, pe3yinbTaToB Ja00paTOPHBIX PadOT U IPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOIl TEMbI U BbICKA3bIBAaTh UJEH, HALICIICHHbIE Ha
peleHue 3ajauu 1 Moiep kaHue OaroxenaTeaIbHOCTH OOLICHNUS;

COIIOCTABJIATH CBOU CYXJIECHHUS C CYXKACHUSIMH JIPYIHMX YyYaCTHUKOB JMajIora, OOHapy>KUBaTh
pas3nuyme U CXOJCTBO NO3ULINI;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX; IIYOJUYHO PEICTABIISTh
Pe3yJbTAThl BBIMOJIHEHHOI'O (PU3NYECKOT0 ONbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

IIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U HHIUBUAYAIbHON pabOTHI IpU
peleHNH KOHKPETHON (PU3NYECKOil TpobIieMbl;

IIPUHUMATD LIEIH COBMECTHOM AESITEIbHOCTH, OPTaHU30BbIBATh IEUCTBUS 1O €€
JOCTHIKEHUIO: paclpeieisiTh PO, 00CYKIaTh MIPOLECCHI U PE3YJIbTaThl COBMECTHOM paboTHhl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

BBINOJIHATE CBOIO YaCTh pabOTHI, TOCTUTasi KAUECTBEHHOI'O pe3yJibTaTa o CBOEMY
HaIpPaBJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C IPYTUMU YJI€HAMH KOMaH/Ibl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJia B OOIIMIA MPOAYKT 110 KPUTEPHUSAM, CAMOCTOSTEIILHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIe el cTBUS

Camoopranuzanmusi:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYalUsAX, TPEOYIOUINX /IS pEIIeHUs
(bu3NYeCKUX 3HAHUI;

OPHEHTUPOBATHCS B PA3IUYHBIX MOJX0/1aX MPUHATHUS pelleHUH (MHIMBUAYAIbHOE, IPUHSTHE
pelleHus B rpymIe, NPUHITHE PEeIIeHUI TPYIIoi);

CaMOCTOSITENILHO COCTAaBJIATh AJITOPUTM pelIeHUs: GU3NUECKO 3a/1aun WK TIaHa
UCCIIEIOBaHMS C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh MpearaéMble BApUAHThI PELLICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIH HHTEICKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalllu U TMpeJylaraTh 1jaH e€ N3MEHEHUs; 00bICHATh
IIPUYMHBI JOCTUKEHUS (HEJOCTUKEHMS) PE3YIbTATOB EATENbHOCTH, 1aBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIITOJHEHUS (PU3NIECKOTO
HCCIIEIOBaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, N3MEHUBIIUXCS CUTYALIUH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYTHOCTEIH;

OLIEHHUBATh COOTBETCTBUE PE3YibTaTa LUEIU U YCIOBHUSIM.

CTaBUTH ce0s1 Ha MECTO JIPYTOro YeIoBeKa B X0JI€ CIIOpa WM IUCKYCCUU Ha HAYYHYIO TEMY,
MIOHUMaTbh MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro.

MIPU3HABATH CBOE MPABO Ha OMIMOKY MPU pelIeHUH (PU3NUECKUX 3a/1a4 UM B YTBEPIKICHUAX



Ha Hay4HbIE TEMBI U TAKOE K€ MPaBO IPYroro.
[TPEJIMETHBIE PE3VYJIbTATBI
7 kjaace

[IpenmeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(HOPMHPOBAHHOCTH Y
00yUaromuxcsi yMEeHHUIA:

— WCIIOJB30BaTh TOHATHUS: (UBWYCCKHUE W XUMUYCCKHE SBJICHUS, HaAOIIOJCHUE,
AKCHEPUMEHT, MOJIeNIb, TUIIOTE3a; €IUHUILI (PU3UYECKUX BEIIMYHUH;, aTOM, MOJIEKyJa,
arperaTHble COCTOSIHUs BemiecTBa (TBEPAOE, JKUIAKOE, Tra3000pa3HOEC); MEXaHHYECKOE
JIBUYKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NpsIMOJIMHENHOE), TpaeKkTopus,
paBHOJCHCTBYIOMAsT cwi, Jgedopmarust (yrpyras, IUIaCTUYECKasi)), HEBECOMOCTb,
COOOIIAIOIIHNECS COCYIBI;

— paznuyath siBiieHus (Auddy3us; TEIUIOBOE JABM)XEHHUE YaCTHIl BEIISCTBA; PaBHOMEPHOE
JIBUJKEHUE; HEPAaBHOMEPHOE JBM)KEHME; HWHEPLHs; B3aUMOJCHCTBUE TEJI; PaBHOBECHE
TBEPIBIX TEJl C 3aKPEIUIEHHON OCBHIO BpaIllCHUS; Tepeaada JaBjiCHUS TBEPABIMU TEJIAMU,
JKUJIKOCTSAMU W Ta3amMu; arMoc(epHOoe  JaBiieHWEe;, IUIaBaHWE TeJ; IPEBpalleHUs
MEXaHUYECKOW HHEPruM) I10 OMHUCAHMIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (DU3UYECKOE SIBIICHUE;

— pacrio3HaBaTh TIPOSIBJICHUE W3YYCHHBIX (DUBUYCCKUX SIBJICHUU B OKPY>KAIOIIEM
MHpE, B TOM umciie (PU3NUYECKHUE SBICHUS B TMPUPOJAE: NPUMEPHI ABHKEHHUS C
Pa3IMUYHBIMU CKOPOCTSIMH B KMBOM W HEXKHUBOW MPUPOJE; CHCTBUE CHUJIBI TPEHHS B
MIPUPOJE U TEXHUKE; BIUSIHUE aTMOC(EpPHOro NaBJICHUS Ha KUBOM OpraHU3M; MJjaBaHUE
pBIO; phlYar M B TeEJIE YEJIOBEKA; MPU ATOM IEPEBOJHUTH MNPAKTHUUYECKYIO 3ajady B
y4eOHYI0, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKN (PU3NUECKUX SIBJICHUI;

— OINUCHIBATh M3yYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBICHUS, UCTIOJB3Ys (pU3mdeckue
BENIMYUHBI (Macca, O0bEM, IJIOTHOCTH BEIECTBA, BpPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTh, CHUJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TeJla, CUjia TPEHUs, JaBJIeHHE (TBEPAOTO
TeJa, XKUAKOCTH, Tas3a), BBITAJIKUBAIONIAs CHUJIa, MEXaHW4eckas padoTa, MOIIHOCTb,
IJIEYO0 CHWJIbI, MOMEHT CHWJIbI, KOX(PPUIIMEHT TMOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KUHETHUYEeCKasi M TMOTEHIMalbHasl YHEPrus); NpU OIMHCAHUU TIPAaBUIIBHO TPAaKTOBATh
(u3uUecKkuil CMBICIT UCITOJIb3yEeMbIX BEIIUYHH, UX 0003HAYCHUS U €IMHUIIBI (PU3UUECKUX
BEJIMYWUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIHYUHY C
JPYTUMH BEJIMUMHAMH, CTPOUTh TIpaUKd H3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH;

— XapakTepu3oBaTh CBOWCTBa Tei, (PU3NYECKHUE SIBICHUS W MPOIECCHI, UCHOJIB3YS
MpaBUJIa CIIOKEHUS CUJIT (BJIOJIb OJTHOU MPSIMOIA),

3akoH ['yka, 3akoH Ilackais, 3akoH ApxuMmena, MpaBUIIO paBHOBECHUsT pbluara(0Jioka),
«30JI0TO€ TIPABUJIO» MEXAaHUKH, 3aKOH CO-XPAaHEHUS] MEXAHUUYECKOW dHEPrUu; MpU 3TOM
JIaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alUChIBAaTh €T0 MaTEeMaTHYeCKOe
BBIpA’KEHUE;

— OOBSICHITH (PUBUYECKHUE SIBJICHUS, MPOIECCHI W CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATH NPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTMYECKHX IIIaroB C OMOPOH
Hal—2 W3y4YeHHBIX CBOWCTBAa (PU3NYECKUX SBICHUHM, (UINUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

— peurath pacu€THbIe 3amauyu B 1—2 nelcTBUs, UCIONB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIONINE (PM3UIYSCKHUE BEJIMYUHBI: HA OCHOBEaHaJIN3a yCJIIOBHUS 3a7a4d 3alUChIBAThH
KpaTKoe YCJIOBHUE, MOJCTaBISITH (PU3NYECKHUE BEIUYUHBI B (OPMYJIBI U TIPOBOJUTH
pacué€Thl, HAXOAWUTh CHpPaBOYHbIE JaHHBIC, HEOOXOIUMBIC s pELUIeHUs 3ajad,
OILICHUBATH PEATTUCTUYHOCTD MOJTYUYCHHOU (DPU3UUECKON BEIIMYUHEI,



— pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MHOMOIIM (PU3HUYECKUX
METOZIOB; B OINMUCAaHUU MCCIEIOBAHUA BBIICIATH IPOBEPAEMOE IPEAIOIO0KECHUE
(runoresy), pas3iauyaTb W HMHTEPHPETUPOBATH IOJIYUYEHHBIH pe3yabTaT, HaXOJUTh
OLIMOKM B XOJI€ OIIbITA, J1eJIaTh BBIBOJBI I10 €r0 pe3yJbTaTaM;

— TPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3UYECKUX SIBICHUU WU (PU3MUYECKUX CBOWCTB
Ten:  (opMynIMpOBaTH IPOBEPSIEMBbIE  MIPEANOJOXKEHUsA, COOMPATh YCTAaHOBKY U3
MIPEUIOKEHHOT0 000PYI0OBAHUSI, 3aMMUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIIOJIHATH OPsIMbIE U3MEPEHUsI PACCTOSIHUA, BPEMEHH, MacChl Teja, 00bEMa, CHIIblL U
TEMIEPaTypbl C HCIOJIb30BAaHMEM AaHAJIOTOBBIX W IU(PPOBBIX NPUOOPOB; 3alHCHIBATH
IIOKa3aHUs IPUOOPOB C YUETOM 3aJlaHHOM aOCOIIOTHON NOrpEeIHOCTH U3MEPEHUH;

— TPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYHMHBI OT APYroH C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYIIETOCs
TeJa OT BPEMEHM JBWIKEHUS TeJla; CHUJIbl TPEHUS CKOJIbKEHMUsI OT CHJIbI JaBJICHUS,
KayecTBa OOpabOTKM MOBEPXHOCTEHM TeJl M HE3aBUCHUMOCTH CHJIBITPEHMS OT IUIOLIAAU
CONIPUKOCHOBEHUSI TEJI; CUIbl YIPYTOCTH OT YIJIWHEHUS IPY>KUHBI, BbITAJIKHBAIOIIEH
CHJIBI OT 00BbEMA NOrPY’KEHHON YaCcTH Tejla U OT IUVIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€ja, OT TIyOHWHBI, HA KOTOPYIO IIOTPYKEHO TEJIO; YCJIOBUM NJaBaHUS
TeJ, YCJIOBUU paBHOBECHsl pbluara U OJIOKOB); y4acTBOBaTh INIAHUPOBAHUM yUEOHOTO
HCCJIEIOBaHUsl, coOUpaTh  yCTAHOBKY W BBIIOJHSITH  WU3MEPEHUs,  CIeays
NPEeI0KEHHOMY IUIaHYy, (UKCUPOBATH PpPE3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTHU
(bu3MUEeCKUX BEIWYHMH B BHAC MPEII0KEHHBIX Ta0IUI] U rpadHUKOB, JeJIaTh BEIBOABI T10
pe3yJpTaTaM UCCIeN0BaHU;

— TIPOBOJHMTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA
JKUIKOCTH UM TBEPAOTO Tela; Cwila TPEHHUS CKOJBKEHUsS; JaBJIECHHUE BO31yXa;
BBITAJIKMBAIONIAsl CUJa, JCUCTBYIOIIAasi Ha IIOTPYKEHHOE B IKUIAKOCTb TEJO;
KO3(p(UIMEHT MOJIE3HOr0 AEHWCTBUS IPOCTHIX MEXAaHU3MOB), ClIeAys IPeIIOKEHHOU
WHCTPYKLUMU: MPHU BBINOJIHEHUU U3MEPEHUN COOUPATh DKCIIEPHMEHTAIbHYIO YCTAHOBKY
1 BBIYMCJISATH 3HAUEHUE NCKOMOW BEJIMYMHBI;

— coOnmojath IMpaBujla TEXHUKHM Oe30mMacHOCTHM mpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

— YyKa3bplBaThb IMPUHLMIIBI JASUCTBUA HOPUOOPOB M TEXHUUYECKHUX YCTPOMHCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIINECS] COCYAbl, OapOMETp, pblyuar, MOJABHKHBIN U
HEIOJABMKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

— XapakTepu3oBaTh INPUHLMIIBI AEUCTBUS HU3YUEHHBIX TIPHUOOPOB M TEXHUUYECKHUX
YCTPOMCTB ¢ OINOpOH HAa HUX omnucaHus (B TOM 4YHCIIE: NOJAIMIWNHUKH, YCTPOMCTBO
BOJONPOBOJA, THAPABIMYECKUN Mpecc, MAaHOMETpP, BBICOTOMED, MNOPIIHEBON Hacoc,
apeoMeTp), HCIIOJIb3ysl 3HaHUS O CBOMCTBaxX (PU3MYECKUX SIBJICHUH U HEOOXOIUMBbIE
(bu3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

— TIPUBOJAUTH IPUMEPHI/HAXOAUTh HHPOpPMAIIUIO O HOpHUMEpax MPAKTHUYECKOTO
HCIIOJIb30BaHUs (U3MYECKUX 3HAHUM B TOBCEIHEBHOM JKM3HM JUIsi obOecnedeHus
Oe3omacHOCTH TIpU  oOpamieHUH ¢ #OpudbopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUsI 3JI0pOBbSI U COOJIIOJIGHUST HOPM DKOJIOTHYECKOTO TIOBEJICHUS B
OKpY>Karolleu cpesie;

—OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMamuu B ceTh VHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHUNW U MyTEM CpaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBIIEIATH HH(POPMAIINIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM MIIH
MOYKET ObITh HEJJOCTOBEPHOM;

— HCHOJb30BaTh MNPH BBIINOJIHEHUM Y4YE€OHBIX 3aJaHUN  HAYYHO-TOMYJISPHYIO
nuTepatypy (U3HMUECKOro CcoJiep>KaHHus, CIPAaBOYHbIE MaTepUaNIbl, PECYpPChl CETH
HNuTepHer; B1aneTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHusi HHGOpMAIUn
13 OJIHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHMs] Ha OCHOBE 2—3



HMCTOYHUKOB HMH(pOpMaIuu (U3NYECKOr0 COACp)KaHHs, B TOM YHUCJE IyOJIUYHO AeaTh
KpaTKHe COOOIIEHMsI O pe3yJibTaTax MPOEKTOB MJINU YYEOHBIX MCCIENOBAHMI; IPU 3TOM
rPaMOTHO  HCIIOJIb30BaTh M3YYEHHBIH TIOHSATHHHBIN  anmapaTr Kypca (QU3UKH,
CONPOBOXKJATh BBICTYIUICHUE ITPE3EHTALIUEH;

— IpY BBIIOJIHEHUHU Y4YEOHBIX IMPOEKTOB M HCCIICIOBAHMI pacIpenesisiTh 00S3aHHOCTU B
rpyImne B COOTBETCTBUM C MOCTABJIEHHBIMU 3aJla4yaMM, CICIUTh 3a BBIIOJIHEHUEM ILJIaHA
JIeHCTBUI, aJeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIAJ B JESITEIHLHOCTb TIPYMIIHI;
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBAasi MHEHUE OKPYKAIOIIUX.

8 ki1acce

[TpenmeTHBIe pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00yyJarommnXxcst yMEHHI:

— HCIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHUSI BEIIECTBAa, KPHUCTAUIMYECKHE M amMopdHbIe Tea,
HACBIIICHHBIH U HEHACBIIICHHBIN Map, BIAXKHOCTh BO3AyXa; TEMIlepaTypa, BHYTPCHHSIS
SHEprusi, TCIJIOBOM JIBUTATEJIb; JICMEHTAPHBIN JICKTPUYCCKUN 3apsijl, dJICKTPUUCCKOE
I10JIe, IPOBOJIHUKH U JTUIJICKTPUKH, TOCTOSIHHBIN 3JICKTPUYSCKUN TOK, MArHUTHOE T10JIC;
— pasiHnyarh SBJICHUS (TEIUIOBOE pacIIMpeHUe/cokaThe, TeIuloliepesiada, TeIUIOBOE
paBHOBeCHE, CMa4yuMBaHUE, KAaNWULIPHBIC SBICHHS, WCIAPCHUE, KOHJICHCAIHSI,
IJIaBJICHUE, KPHUCTAJUTH3ALIHS (oTBepeBaHUE), KHIICHUE, TeIIonepeaJa
(TeIIONPOBOHOCTh, KOHBEKIIUS, H3Jy4YCHHUE); OJJICKTpU3AlUsl TeJl, B3aHUMOJCHCTBHUE
3apsa0B, ﬂeﬁCTBHH QJICKTPUYCCKOIo TOKa, KOPOTKOC 3aMBbIKaHHC, B3aHMOHCﬁCTBHe
MAarHMTOB, JICCTBME MAarHUTHOI'O IIOJISIHA MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs
UHIAYKIMS) [0 OIMCAaHMIO HX XapaKTEepHbIX CBOHMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHHUC;

— pacno3HaBaTh MPOSIBJICHUE M3YUYEHHBIX (PU3UYECKUX SIBJICHUHB OKpPY>KAIOIIEM
MHpE, B TOM 4YucJiie (U3NYECKHE SIBICHHUS B NMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W
KalWJUISIpDHBIE SIBJIEHUST B TNPUPOJE, KpUCTAJIbl B mOpupoae, usinydeHue CoJiHLa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opwu3bl, oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra;
DJICKTPUYCCKHC SABJICHUSA B aTMOC(l)epe, QJICKTPHUYCCTBO KHUBbBIX OPIraHU3MOB; MAaroHuTHOC
rojie 3eMiH, apeiid MOITI0COB, POJIb MArHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMIte, TTOJISpPHOE
CUSHHUE; NOpU ITOM TMEPEBOJAUTH MPAKTUUECKYIO 3aJady B Y4YeOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UYECKUX SIBIICHU;

— OIMCBIBATH N3YYCHHBIC CBOMCTBA Tel U (1)I/ISI/I‘~IGCKI/IC SABJICHUSA, UCITIOJIB3Ys (pHSquCKHe
BEJIMYMHBI(TEMIIEpaTypa, BHYTPCHHSSI DJHEPrus, KOJHMYECTBO TEIUIOTHI, Yy/eJbHas
TEIUIOEMKOCTH ~ BEIIIECTBA, yJelbHAas TeIUIOTa IUIABJICHHS, YJIeJIbHas Teruiora
rmapooOpa3oBaHusi, yAeJdbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOI(P(PUIHEHT IOJIE3HOTO
HeﬁCTBHH TEIIOBOM MalllWuHbI, OTHOCHTCJIbHAsA BJIA)KHOCTBb BO34YyXa, SHeKTpI/I‘IeCKI/II\/JI
3apsill, CHJIa TOKa, DJIEKTPUYECKOE HAINpPsDKCHHE, CONPOTUBIICHUE MPOBOIHHUKA, yIEITHHOE
COIPOTHUBJICHHUE BEIIECTBA, pabd0OTa U MOIIHOCTh JICKTPHUYECKOTO TOKA); MPHU OMUCAHUH
MPaBUJIBHO TPaKTOBaTh (PU3UUYECKUH CMBICI HMCIIOJIB3yEeMbIX BEJIWYHH, 00O3HAYCHUS U
CIAUHUIIbI (1)I/ISI/I‘IGCKI/IX BCJIIMYHNH, HaXOAUTb q)OpMy.]'II)I, CBA3BIBAIOIIHUEC JAaHHYIO
(¢U3HUECKYI0 BEIWYUHY C JPYTMMH BEIIMYMHAMHU, CTPOUTh TIpadUKd H3YYSHHBIX
3aBUCHUMOCTEN (PU3NUECKUX BEITUYHH;

— XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHE SIBICHUS W TMPOIECCHI, HCIOIb3Ys
OCHOBHBIC IIOJIOKCHMUA MOHGKy.TISIpHO-KPIHeTH‘—IeCKOﬁ TCOpUU CTPOCHHUA BCUICCTBA,
MPUHIIMI CYTIEPIO3UIIMHU TToJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsijia,
3akoH OMma JiIsT y9acTKa 1end, 3akoH /[xoyisi—IJIeHna, 3aKkoH cOXpaHeHHsI SHEPTrUuu; IpH
OTOM JIaBaTh CIJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIllUChIBATH €r0 MaTeMaTH4YeCKOe
BBIPa)KCHHE;

— OOBSICHATH (PU3HYECKHUE MPOILIECCHl M CBOMCTBA TEJI, B TOM YHCIEH B KOHTEKCTE



CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapPAKTEPA: BBISABISTH MPUYUHHO-CIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JJOTHYECKHUX IIaroB ¢ OMOpou Ha 1—2 M3y4YeHHBIX
CBOMCTBA (PM3MUECKUX SIBJICHUH, (PU3NUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— peuratb pacu€THbBIC 3ajJauyd B 2—3 JEHCTBUS, MCHOJIb3Yys 3aKOHBI U (POPMYIIbI,
CBsI3bIBalOIINE (PU3UYSCKUE BEIIMYMHBI: HA OCHOBEAHAJIN3a YCJIOBUS 3a/1a4M 3aUChIBAThH
KpaTKoe YCJIOBHE, BBISIBIISITh HEJIOCTATOK JAaHHBIX Ui PEIICHUs 3aJlayd, BBIOUpPATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JJIs1 €€ PEUICHUS, MPOBOUTH Pacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHUE (PU3NYECKON BETUUYUHBI C U3BECTHBIMU JaHHBIMH;

— pacrmo3HaBaTh IPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTHh IPH TOMOIIU (PUIHISCKUX
METO/0B; UCHOJIb3Ysl OMMCAHUE UCCIIEOBAaHMS, BBIICISTh IPOBEPAEMOE MPEANOJIOKEHHUE,
OLICHUBATh NIPABUIIBHOCTH MOPSIJKA IIPOBEICHUS UCCIIEOBAHMS, JIEJAaTh BHIBOJIBI;

— MPOBOAUTH OIBITHl II0 HAOJIIOJCHUIO (UNYECKUX SBICHUN WU (HUZHUECKUX
CBOWCTB TeJ (KanWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3/ayXa OT €ro o0béma,
TEeMIIepaTyphl; CKOPOCTU IMpollecca OCThIBAHUS/HArpEeBaHUsI MPU M3JIyYEHUU OT IIBETa
M3JTyYaroOmICH/TOTJIOMAIOIeH  MOBEPXHOCTH;  CKOPOCTh  MCHApEHUsi  BOABI  OT
TEeMIIepaTyphbl JKUJIKOCTH U [Jomaau e€ TIOBEePXHOCTH; OJJIEKTpHU3alus Tel U
B3aUMOJICUCTBUE JJIEKTPUUECKUX 3apsA0B; B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB; JIEMCTBUSI MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIrATEIIS
IIOCTOSIHHOTO  TOKa): (QOpMYyJIHUPOBaTh MPOBEPSiEMbIE MPEANOIOKEHUsS, CcoOUpaTh
YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHHUST, ONTUCHIBATh X0/ ONBITa U (POPMYJIMIPOBATH
BBIBOJIbI;

— BBINOJIHATH MPSIMbIE U3MEPEHUS TEeMIIepaTypbl, OTHOCUTEIHLHON BJIQYKHOCTH BO31yXa,
CUJIbl TOKa, HANPSDKEHUsI C MCHOJb30BAHUEM aHAJIOTOBBIX IPHUOOPOB U JATYHUKOB
(bu3MUeCcKUX BEJIWYHMH; CpaBHUBATh pPE3yJbTaThl H3MEPEHUIl C YUYETOM 3aaHHOUN
aOCOJIFOTHOM MTOTPEIIHOCTH;

— MPOBOJUTH HCCJIEJOBAHUE 3aBUCUMOCTU OJIHOM (DU3MYECKOW BEJIUYMHBI OT JAPYTOMl C
HCTIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH(3aBUCUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €T0
JUIMHBI, TUIOIIAAM TIONEPEYHOr0 CEYEeHUsT M YAEIbHOIO COMNPOTHUBJIICHMS BEIIECTBA
MPOBOJHUKA; CHJIBI TOKA, WAYIIEr0 4Yepe3 MPOBOJHHUK, OT HANPSKEHUsS Ha MPOBOJHUKE;
HCCIIEIOBAHUE IIOCJIEAOBATEIbHOIO M MMApAJUIEIbHOTO COEIMHEHMIl IPOBOJHHUKOB):
MJIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY M BBIMOJHATH H3MEPEHUs, CIEays
MPEJIOKEHHOMY IIJIaHy, (UKCHUpPOBaTh PpPE3yiIbTaThl IOJIYUYEHHON 3aBUCHUMOCTH B BUJE
Tabnuil ¥ TpadUKOB, IeTIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIEIOBAHUS;

— TIPOBOJIUTH KOCBEHHBIE HM3MEpEHHsT (DU3NUECKUX BEIWYMH (yJIIeNIbHAsl TETJIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa M MOIIHOCTH IJIEKTPHUYECKOTO TOKA):
IUIAHUPOBATh H3MEpPEHMsI, CcoOMpaTh OKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, ClEIys
NPEeAI0KEHHOU NHCTPYKIUHU, U BBIYUCIISITh 3HAYCHUE BEJIUYHUHBI;

— coOmrojaTh TMpaBuja TEXHUKHM Oe30MmacHOCTH Ipu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

— XapaKTEepU30BaTh TPUHIMUNBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB U TEXHUYIECCKUX
YCTPOMCTB C OMOPOM Ha WX OMNMHCAHUSA (B TOM YHCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, NapoBas TypOWHA, amIEepMeTp, BOJBTMETP, CUYETUUK DJIEKTPUUECKOU
SHEpIruu, AJIEKTPOOCBETUTEIIbHBIE pubopHI, HarpeBaTeIbHbIE
AIICKTPONIPHOOPHI(TIPUMEPHI),  DJEKTPUUECKHE  MNPEAOXPAHUTEINU;  DJIIEKTPOMAarHur,
AIIEKTPOJIBUTATENb MOCTOSIHHOTO TOKAa), MUCHOJB3Yysl 3HAHUS O CBOMCTBaX (DU3UUYECKHUX
SIBJIEHUN 1 HeoOXoauMble (PpU3NUECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHBIE MPHUOOPHI MO
cXeMaM U CXEMaTUYHBIM PUCYHKaM (OKUIKOCTHBIM TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHMUs, JIEKTPOCKOI, PEOCTAT); COCTABISATH CXEMBbI
AIIEKTPUYECKUX IE€TIeH C MOCIe0BaTEIbHBIM U HapajleIbHbIM COSIMHEHUEM AJIIEMEHTOB,
paznuyasi yCJIOBHBIC 0003HAYEHHUS DJICMEHTOB JJICKTPUUCCKHUX TIETICH;



— TNPUBOJAHMTH MNPUMEPHI/HAXOIUTh HMHPOPMALMIO O MpUMEpax MPaKTUIECKOTO
WCIIOJIb30BaHUS  (DU3MYECKMX 3HAHWH B TIOBCEIHEBHOW JKM3HM JUII OOCCICUYCHHS
O0e3onmacHOCTH mpu OOpamieHUH C MNpudopaMM M TEXHUYECKUMH  YCTPOMCTBaMH,
COXpaHEHUsI 3J0POBBSIU COOJIOICHNS HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYIKAIOIIEH
cpene;

— OCYWIECTBJIATH TOWUCK HHPOpManuu (GU3NYECKOro conaepx aHusaB cetu VHTepHET, HA
OCHOBE MMCIOIIMXCS 3HAHUA U MyTEM CPAaBHEHHMSI JIONOJHUTEIBHBIX UCTOYHUKOB BBIICIISITh
MH(}OPMAIIHIIO, KOTOpast SBIISETCS MPOTHBOPEYUBON MITM MOKET OBITh HEJIOCTOBEPHOI;

— HCIIOJIb30BaTh MPHU BBINOJIHCHUM Y4YEOHBIX 3aJlaHUl  HAYYHO-TIOIYJISIPHYIO
auTepaTypy (U3HMYECKOTO COACpIKaHMS, CIPAaBOYHBIE MAaTEpHUANIBI, PECYPCHI CETH
WaTepHeT; Bnagerh nNpuéMaMu  KOHCHSKTHPOBAHUS  TEKCTa, IpeoOpa3oBaHUs
MHGOPMAIIMH U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— co3IaBaTh COOCTBEHHBIE IMCbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00001mas
MH(OPMAIMIO U3 HECKOJbKMX HCTOYHHUKOB (U3NYECKOrO COJAEpXKaHUS, B TOM YHUCIE
MyOJIMYHO TPEACTABISATh PE3yJIbTAaThl MPOCKTHON HIIM HMCCIIEIOBATEIICKON JESTEIbHOCTH;
IpPH 5TOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBIM MMOHSATUHHBIN ammapaT Kypca (U3HKH,
CONPOBOK/IATh BBICTYILICHHUE ITPE3EHTAIIUCH;

— TIpU BBINOJHEHUHM YYEOHBIX NIPOCKTOB M HCCICAOBAHUN (PU3HMYECKHUX MPOLECCOB
pacrpenensiTe 00sI3aHHOCTH B TPYINIEe B COOTBETCTBUHM C ITOCTABJICHHBIMHM 3aJadaMu,
CIICIUTh 3a BBIOJIHEHWEM IUIaHa JACHCTBUI M KOPPEKTHPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIN BKJIaJ B ICSITEIIbHOCTh I'PYIIIIbI; BBICTPAUBATH KOMMYHHUKATUBHOE
B3aMMOJICHCTBHE, IIPOSIBIISISI TOTOBHOCTH pa3periaTb KOH(PIUKTHI.

9 kJacce

IIpenmeTHble pe3ysbTaThl HA 0Aa30BOM YpPOBHE JOJDKHBI OTpakaTb C(OPMHUPOBAHHOCTH Y
00yUarouxcsi yMEHHUIA:

— HCHOJIB30BaTh IIOHSATHS: CHUCTeMa OTCuéra, MaTepuajibHash TOYKa, TPAEKTOpPHS,
OTHOCHUTEIbHOCTh MEXAaHHWYECKOTO JABWKeHUs, AedopMauus (yrnpyras, IjiacTUdeckas),
TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpy3KH; LEHTP
TSIKECTH; aOCOIIOTHO TBEPJOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tejla, PaBHOBECHE;
MEXaHUYeCKHe KoJieObaHus W  BOJIHBI, 3BYK, MH(pPa3sByk U  YJIbTPa3BYK;
DJICKTPOMAIrHMTHBLIC BOJIHBI, HIKaJIa J3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/I30pyKOCTI) "
JTATbHO30PKOCTh, CHEKTPbl HCIYCKaHUs W MOIVIOIIEeHUs; ailb(pa-, Oera- M ramma-
HU3JTYyUYCHUS, U30TOIIBI, AACPHAA DOHCPIrCTHUKA,

— pa3nuyaTh SBJIECHHUS (paBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE JIBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMXKEHHE, CBOOOIHOE IaJIEHHE TeJl, PAaBHOMEPHOE
JIBI)KEHUE TI0  OKPY)XHOCTH, B3aHMOJIEHCTBHE TeJl, pPEaKTUBHOE JBHXKEHUE,
KojebaTeabHOE JBMI)KEHHE (3aTyXalollue U BBIHYXKJCHHbIE KojeOaHUs), pEe30HaHC,
BOJIHOBOE JIBU)KEHHE, OTpPa)XE€HHE 3ByKa, MPSMOJMHEHHOE paclpoCTpaHEHHE,
OTpaXKEHHUE U MPEIOMIIEHUE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0KEHUE
Oeyloro cBera B CIIEKTP U CJIOXKEHHE CHEKTPaJIbHBIX IIBETOB, JMCIIEPCHUs] CBETa,
CCTCCTBCHHAA PaJUOAKTHBHOCTb, BO3HHKHOBCHHUC JTUHENYaToro CIICKTpa I/ISHy‘-IeHI/ISI) I10
OINMCAHUIO UX XapaKTEPHBIX CBONCTB MHA OCHOBE OMNBITOB, JEMOHCTPUPYIOIINX JAaHHOE
(uznyeckoe sIBIICHUE;

— pacro3HaBaTh IIPOSIBJICHUE W3YUYECHHBIX (PU3UYECKUX SIBICHUN B OKPY’KAIOIIEM
Mupe (B TOM uuciie (pU3NUYECKHUe SBJICHUS B HNPUPOJAES: NPUJIMBBI U OTJIUBBI, JIBUKEHUE
rtaHeT COJIHEYHOM CHCTEMBbI, pEaKTUBHOE JIBHIKEHHUE JKUBBIX OPTraHW3MOB, BOCIIPUSITHE
3BYKOB KWBOTHBIMU, 3C€MIICTPACCHHC, cerCMHUYeCKHe BOJIHBI, IyHaMH, 3X0O, IIB€TA TCJ,
ONTHYECKUE  SIBJIEHUSI B  MOpUpPOJEe, OHOJIOTMYECKOe  JeHWCTBHUE  BUJIMMOTIO,
YIBTPa(UOJIETOBOTO M PEHTTE€HOBCKOI'O H3JIy4YEHUI; €CTECTBEHHBIH paguOaKTUBHBIN
(hoH, KOCMHUYECKHE JTyUH, PAIMOAKTUBHOE U3IIyYEHHE MPUPOIHBIX MUHEPAJIOB; JICHCTBUE



pPaIMOaKTUBHBIX HW3JIIYYEHMM Ha OpraHu3M 4YeJIOBeKa), IMpPU ITOM NEpPEeBOJUTH
NPAaKTUYECKYIO0 3a7ady B Yy4ueOHYIO, BBIIEISITH CYILIECTBEHHBIE CBOMNCTBA/IIpU3HAKU
(bu3nUeCKuX SIBICHUI;

— ONHMCHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3UYECKUE SBJICHUSA,  HUCIIOJb3Ys
(uzmueckue BEIUMYMHBI (CpeAHsIsI © MTHOBEHHAsi CKOPOCTh Tejla NMPHU HEPAaBHOMEPHOM
JIBIDKEHUH, YCKOpEHME, IepeMEIeHue, IyTh, yIJIoBas CKOPOCTb, CHJIa TPEHMs, CHia
YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO TaJCHUs, BEC Tejla, UMITYJIbC Tela,
HMITYJIbC CHJIBI, M€XaHMYecKass padoTa M MOIIHOCTb, MOTEHUMAJIbHAsl SHEPrus Telna,
MOJHSTOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHILIMAIbHAsi DHEPIUsl CXKATOW IIPY>KHUHBI,
KHHETUYEeCKasi HEprusl, MOJHasi MEXaHu4yecKasl SHeprus, Nepuoj U 4acToTa KojieOaHul,
JUIMHA BOJIHBI, T'POMKOCTh 3BYKa M BbICOTa TOHA, CKOpPOCTh CBETa, IIOKAa3aTEsb
NIPEJIOMJIEHUSI Cpelibl); INPU ONHWCAHUU IPABWIBHO TPAKTOBAaTh (DU3NUECKUN CMBbICI
WCIIOJb3YEMbIX BEIMYHMH, OOO3HAUCHUS M €AUMHHULBI (PU3HMYSCKUX BEIWYHMH, HAXOIUTH
(opMyIbl, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEJIMYUHY C APYTMMH BEIMYMHAMHU,
CTpOUTH rpadvKH U3yYECHHBIX 3aBUCUMOCTEN (PU3UISCKUX BEITUYNH;

— XapaKTepu30BaTh CBOMCTBa Tej, (pU3MUYECKHE SIBJICHUS M IPOLECCHI, HCIOJb3Ys
3aKOH COXPaHEHUsI DHEPIruU, 3aKOH BCEMHUPHOTO TSATOTEHUSI, NPUHLMII CYNEepIO3ULUU
CWJ, IPUHLUMII OTHOcHUTeNbHOCTH [‘anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
HMITyJIbCa, 3aKOHBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA, 3aKOHbI COXPAHEHUsI 3aps10BOTO
M MacCOBOIO 4YMCEJ IMpHU SACPHBIX peakUusixX; IPU OSTOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA M 3aMMCHIBATH €T0 MaTEMaTUYECKOE BBIPAKEHHE;

— OOBSICHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluil NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISTH NPUUYUHHO-CJIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JOTMUYECKUX I1aroB ¢ ONOpoM Ha 2—3 HU3yUYEeHHBIX
CBOMCTBa (PM3UUECKUX SIBIICHHH, (PU3NUECKHUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

— pewate pacuyéTHble 3aauu(ONMUparolIdecs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
HCIIOJB3Ysl 3aKOHbI M (OpPMYJIbI, CBsi3bIBaroMe (PU3NUECKHE BEIMYMHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3aJlauM 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIOLINE WU
M30BITOYHBIE JaHHbIE, BbIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE MJIsI PELICHUS,
IIPOBOJIUTH PAcUYEThl U OLEHUBATh PEATUCTUYHOCTh MOJYUYEHHOrO 3HAUC€HUs (PU3UYECKOU
BEJIMYHHEI,

— pacrno3HaBaTh IPOOJIEMBI, KOTOpPbI€ MOKHO pPEIIUTh IPU TMOMOIIM (PUIHMIECKUX
METO/0B; UCHOJIb3Ysl ONMCAHUE UCCIIEOBAaHMsI, BBIICISITh IPOBEPSAEMOE MPEANOJIOKEHUE,
OLICHMBATh MPABUIBHOCTH IMOPSJAKAa MPOBEIECHMUS MCCIEJIOBAHUsSA, JeJaThb BBIBOJBI,
MHTEPHPETUPOBATH PE3YJIbTAThl HAOIIOJIEHUN U OIBITOB;

— TIPOBOAWTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUM WINM (UINIESCKUX
CBOMCTB Tea (M3yuy€HHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsI JYHEPTHUHU;
3aBUCUMOCTbH IIepuOJia KoJeOaHWM MNpyXKMHHOTO MasiTHUKa OT Macchl TIpy3a U
KECTKOCTH MPYKUHBI W HE3aBUCUMOCTh OT aMIUIUTYJbl MaJlbIX KOJeOaHUii;
NpSIMOJIMHEHHOE pPACHpPOCTpAHEHHE CBETa, pasJiokKeHue Oeloro cBeTa B CHEKTP;
M3y4YeHUE CBOMCTB M300pa)K€HHsI B IIJIOCKOM 3€pKajle U CBOMCTB MU300pa)K€HUs MpeMeTa
B coOuparomieil jguH3e; HaOMIOJeHHE CIUIOMIHBIX M JUHEHWYaThIX CIEKTPOB H3JIyUYEHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY U3 M30BITOUHOrO HabOpa 000pyAOBaHUS; OMUCHIBAThH
XOJ1 OIBITAa U €TI0 PEe3yIbTaThl, POPMYJIUPOBATH BHIBOJIBI;

— MPOBOAUTH IPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX HU3MEPEHUN, OmpeAensis CcpeaHee
3HAYeHUE U3MepsieMOl BeNWYUHBI ((POKYCHOE paccTOsSHHE CcOoOuparoumeld JIMH3bI);
00OCHOBBIBaTh BEIOOP CIOCO0a U3MEPEHUST/ M3MEPUTEIIFHOTO TIPUbOpa;

— TPOBOJUTH HCCIIEIOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C HCIOJIb30BAHUEM
MPSMBIX U3MEPEHUN(3aBUCUMOCTh MYTH OT BPEMEHHU IPYU PAaBHOYCKOPEHHOM JIBUKEHHUH 0O€3
HayaJbHON CKOPOCTH; MEpHoJia KojieOaHW MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH;
3aBUCHMOCTH yIjla OTpPa)X€HUs CBETa OT yIJjla MaJeHus M yrja MOpesIoOMJICHUs OT yria
MaJeHusl): IUIAHUPOBAaTh  HMCCIEJOBAaHUE, CaMOCTOATENIBHO  COOUpaTh  yCTaHOBKY,



(bUKCHpPOBaTh PE3yIbTAThl TOTYYCHHOW 3aBUCHUMOCTH (HU3UYECKHX BEIHYHH C y4ETOM
3aJJaHHON TIOTPEIIHOCTH HM3MEpeHUul B BuJe Tabmull U rpadukoB, AenaTh BBIBOJABI IO
pe3yJibTaTam UCCIIEAOBAHUSA;

— OPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NMYECKUX BEIMYUH (CpelHss CKOPOCTh U
YCKOpPEHHE TeJla MPU PABHOYCKOPEHHOM JBWI)KECHUH, YCKOPEHHE CBOOOJHOTO MaJICHHUS,
JKECTKOCTD MPYKUHBI, KOOQGUIMEHT TPEHUs CKOJILKEHHUs, MexaHudeckas padoTta
U MOIHOCTh, YaCTOTa W TepuoJa KojleOaHUM MaTEeMAaTHYECKOrO0 € MPYKHUHHOTO
MasiTHUKOB, OIITUYECKass cujla coOuparoumed JIMH3bI, paJuOaKTHUBHBINA  (POH):
IUIAaHUPOBATh HU3MEPEHUsS; COOMPATh SKCHCPUMEHTAJIILHYK) YCTAHOBKY U BBIIIOJHSTH
U3MEPEHUs, CIEAYsl NMPENI0KEHHOW HHCTPYKIWH; BBIYUCIISTH 3HAYEHUE BEJIMUUHBI U
aHAJIM3UPOBATH IMTOJYUYECHHBIE PE3YyIbTaThI;

— coOnrojaTth TMpaBuja TEXHUKHM Oe30MacHOCTH Ipu pabore ¢ Ja0opaTOPHBIM
00opyI0BaHUEM;

— pa3iuyaTh OCHOBHBIC MPHU3HAKU M3YUYEHHBIX (PU3UYECKUX MOJIeJIeil: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIAOE TEIO, TOYCYHBIH WCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A,
IUIaHEeTapHasi MOJIEIb aTOMa, HYKJIOHHasi MOJIEJIb aTOMHOTO s/Ipa;

— XapaKTepu30BaTh IIPUHIUAIBI JCHUCTBUS W3YYSCHHBIX MNPUOOPOB M TEXHUYCCKUX
YCTPOMCTB € OMOPOU Ha UX OMHUCAHUA (B TOM YHCIE: CIUIOMETP, JaTUYUKHU MOJIOKECHHUS,
paccTOSsIHUSI U YCKOPSHUS, paKeTa, dX0JIOT, OYKHU, IIEPUCKOoI, hoToanIapar, ONTHICCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KamMepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYSCKUX SIBJICHUN U HEOOXOIUMbIC (PU3UICCKHUE 3aKOHOMEPHOCTH;

— HCHOJIb30BaTh CXEMbl M CXEMaTH4YHbIE PHUCYHKH HW3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIILHBIX NPUOOPOB U TEXHOJOTUYECKUX IIPOILIECCOB MPU PEIICHUHU
Y4eOHO-TIpAaKTUYECKUX 3aJla4y; ONTHYECKHUE CXEMbl IJisi MOCTPOSHUS H300pakeHUil B
TUIOCKOM 3€pKaJie U cOOMparoIieii JInH3e;

— T[PUBOAUTH MPUMEPBI/HAXOAUTH HWHPOPMALUIO O TMPUMEpPAX MPAKTUYECKOTO
HUCTIOIB30BaHUs  (U3MYECKUX 3HAHUW B TOBCEJHEBHOM IKWU3HHM IS  OOecredeHus
Oe3omacHOCTH TIpU oOOpalieHuu ¢ NOpudopaMHUM  TEXHHUUYECKUMH  YCTPOWCTBaMH,
COXPAaHEHUs 3JI0OPOBBSIU COOJIOCHUS HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpY>KAIOIIeh
cpene;

— OCYMIECTBIISITh MOUCK HMHGpoOpMaluu (HU3NYECKOTO cojiepkaHusi B cetu HMHTepHer,
CaMOCTOSITEIbHO (OPMYIIHPYsI TIOMCKOBBIM 3aIllpoc, HAXOIWUTh IIyTH OIpeIeIeHUs
JIOCTOBEPHOCTU TMOJY4YEeHHOW WH(POpPMAIIMM HA OCHOBE HWMEIONIMXCS 3HAHUU U
JIOTIOJIHUTEIBHBIX UCTOYHUKOB;

— HCIHOJb30BaTh MPHU BBINIOJHEHUH YYEOHBIX 3aJlaHUM  HAYYHO-TIOMYJISIPHYIO
nuTeparypy (GHU3HMUECKOrO COJIEp)KaHHs, CIPaBOYHbIE MaTepHANIbl, PECYPCHl CETHU
HNuTepuer; Bragetb TmpuéMaMu KOHCHEKTHPOBAHUSI TEKCTa, MpPeoOpa3oBaHUs
nH(OpMaIMH U3 OTHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

— co3/1aBaTh COOCTBEHHBIC NMIMChbMEHHBIC U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAIuu 13
HECKOJBKUX UCTOYHHUKOB (PU3UUECKOTO COJEepKaHUsl, MyOIIMYHO MPEACTABISITh PE3yIbTaThI
MPOEKTHON WJIM MCCIEI0BATEIBCKON JESITEIbHOCTH; TPU 3TOM TPAMOTHO HCIIOJIb30BATH
VM3yYEeHHBIH TIOHSATUWHBIN ammapar u3ydyaemMoro paszgena (U3UKA U CONPOBOXKIATH
BBICTYIUICHHE TMpPE3EHTAIUEeH ¢ YUETOM 0COOCHHOCTEN ay JUTOPUHN CBEPCTHUKOB.



4. Onucanue y4e0HO-MeTOAUYECKOI0 1 MATEPHATbHO-TEXHUYECKOIr0 o0ecreyeHust
00pa3oBaTeILHOI0 NMpoiecca

denepanbHas padoyasi mporpaMma OCHOBHOIO 001iero oopasoBanus. ®usnka. bazobrii
ypoBeHb (s 7—9 knaccoB oOpa3oBaTenbHBIX opranmu3aimii), 2023

Y4eOHOo-MeToAMYeCKUI KOMILJIEKT 10 MpeAMeTy:
1. Yuebnuk: ®usuka 7 xknacc A.B. [leppimkus . , A.M.MBaHOB.- 3-¢ u3ganue, nepepaboTaHHOE
—M.: AO «M3narensctBO «lIpocBemenue», 2022.
2. Yuebnuk: ®usuka 8 xinacc A.B. [lepoimkun . — M.: Dx3amen, 2022.
3. Yuebnuk: ®usuka 9 xnacc A.B. [leppimkun. — M.: Ok3amen, 2022.
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