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INOACHUTEJIBHASA 3AIIMCKA

ITporpamma no ¢u3nke Ha ypoBHE OCHOBHOT'O O0OLIEr0 00pa30BaHMs COCTAaB/IEHA HA OCHOBE
NOJOXKEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOGHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBarensHOM porpammel, mpeactaBieHHBIX B DI'OC OO0, a Takxke ¢ yuérom deaeparbHON
paboueii nmporpammsl BocrinTanus U Konnenmmu npenojaBanus yueOnoro mnpeamera «Pusznkay.
Conepxxanue  nporpaMMbl 1o (GU3MKEe  HampaBleHO  Ha  (OpMHUpPOBaHME
€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH OOYy4aroIIMXCsl M OpraHu3aluio H3ydeHus (u3Mku Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMe mo (u3uMKe yYHUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peamusanuu  TpeboBanuii I'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yibTaTaM  OOyueHHMs, a  TakkKe  MEXIpPEAMETHble  CBS3M
€CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHMUs.
[Iporpamma 1o ¢u3MKe yCTaHABIMBACT paclpelesieHue y4eOHOro Marepuana Mo rojam
oOyueHus (1o Kiaccam), MpeayiaraeT MPUMEPHYI0 IIOCIEI0BaTEIbHOCTh HU3YUYEHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHI IPEIMETHOTO COJCPKAHUA U yuETe BO3PACTHBIX 0COOEHHOCTEH
00yYaromuxcsl.
[Iporpamma no ¢usmke pazpaboTaHa C HEIbIO OKa3aHUS METOAMYECKON MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®du3snKa SABJIAETCS CUCTEMOOOPA3YIOLIUM JUIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosiee SICHbIe 00pa3ipl NPUMEHEHHS HAYyYHOTO METOoJa
IIO3HAHUS, TO €CTh CI10C00a NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa M3 IIaBHBIX 33Ja4 (U3NUECKOro oOpa3oBaHUs B CTPYKType o0Iero odpa3oBaHus
COCTOUT B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH M HHTEpeca K HayKe Yy
o0y4aromuxcs.
N3yuyenne ¢usukn Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJaJE€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:
® Hay4HO OOBSICHSTD SIBJICHUS;
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAYUYHBIE JOKA3aTENIbCTBA MJIS
MIOJTy4€HUs BHIBOJIOB.
Ienn wm3ydeHus GU3MKUM Ha YPOBHE OCHOBHOTO OOILIEro OOpa3oBaHMs ONpEAETICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®dusnka» B 00pa30BaTeNIbHBIX OpraHU3aIUAX
Poccuiickoit ®enepauuu, peaau3yoUMX OCHOBHbBIE O00I1€00pa3oBaTelbHbIE POrPaMMBI,
yTBepkAEHHONW pemeHneM Kosmernn MunucteperBa npocsenieHust Poccuiickonn @epepannn
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Hean n3yvyeHus GpU3UKU:
e [puoOpeTeHHue MHTEepeca M CTpeMIIeHHs OOy4yaromMXCsi K HAay4YHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEICTaBIEHHA O HAYYHOM MeETO/A€ TO3HaHUA U (HOpMHpOBaHHE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs: OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O POJIU PU3UKU JUI Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymielr mpodecCHoOHATbHON
NeSITeTIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMy O0YyYEHHIO B 3TOM
HAaIpaBJICHNN.
JlocTukeHre STUX Meledl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:
e puoOpeTeHue 3HAHHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH U  OOBACHATH (U3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;
® OCBOCHHE METOJIOB DELICHHUS TNPOCTEHINNX pacu€THBIX 33/7a4 C HCHOJIb30BAHUEM
bu3HUYECKUX MOJEIEH, TBOPUECKHUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHE YyMEHUN HAOMIOJaTh MNPUPOAHBIE SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHHS C HCIIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;
® OCBOCHHE TPUEMOB PabOTBI ¢ WHPOpPMAIUEH (U3HUYECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (DM3WKH, aHAU3 U KPUTHYECKOE
OlLICHUBaHKE WH(OPMALINK;
® 3HAKOMCTBO cO cdepaMu MpodhecCHOHATBLHON AESITeTbHOCTH, CBI3aHHBIMU C (PU3UKO,
U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JIOCTIKEHUSAX (PU3NUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) Ha yPOBHE OCHOBHOI'O 00IIIET0 00pa30BaHUs
orBoauTcs 238 yacoB: B 7 kiaacce — 68 yacos (2 yaca B Heneno), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme o Gpusuke nepeueHs 1a00paTOpHbIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, y4WUTeNb JelaeT BbIOOp MpOBEACHUsS TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM MHIMBUIYATHHBIX OCOOCHHOCTEN 00yJarONIUXCsl, CIIIUCKA IKCTIEPUMEHTAIBHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHNH OKPYKAIOIIEro MUPa.

®usuka — Hayka o npupoze. fABneHus npuponasl. PusndecKue sBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BeauuuHbl. M3MmepeHue ¢usnmueckux BeauuuH. Pusuueckue NnpHOOPHI.
[TorpemHocTs n3MepeHuil. MexnyHapoaHas CucTeMa €IVHHLL

Kak ¢u3uka m npyrue ecrecTBEHHble HAyKM H3ydyaroT NpHUpoxy. EcrecTBeHHO-HayuyHBIN
METOJ IO3HaHMA: HaOJIIOJIEHUE, IIOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHEeHHE HalmonaemMoro spieHus. Onucanue
($U3NIECKUX SABICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUSI.

2. ®wusuyeckue MpuOOPHl U MPOoIeIypa MPSMbIX U3MEPEHHUI aHAIOTOBBIM U IIH(PPOBBIM
prOopoMm.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl IeCHUS IIKaIbl U3MEPUTEILHOTO TTproopa.
N3mepenue pacCTOSHUN.

N3mepenune o0bEMa )KUAKOCTH B TBEPOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne temnepaTypsl IPU IOMOIIM YKUIKOCTHOTO TEPMOMETpa M JaTdyukKa
TEMIIEPaTypBhl.

e wN e

6. IIpoBeneHue wuccieOBaHUsS IO IPOBEPKE THIIOTE3bI: AAIBHOCTH IOJETA IIAPUKA,
HYLIEHHOTO TOPU30HTAJIBHO, TEM 00JIbllIe, YeM 0O0JIblle BHICOTA ITyCKa.

Pa3gen 2. [lepBoHayajibHbIE CBEIEHHS 0 CTPOEHHHU BellecTBa.

CTpOGHI/Ie BCIIECTBA: aTOMblI MW MOJICKYJbI, HX PasMCPEIL. OHI)ITI)I, JOKa3bIBAIOIIINEC
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue wacTull BemecTBa. (CBS3b CKOPOCTH JBMKEHHMS YaCTHULl C TEMIEPATYpPOM.
bpoyHoBckoe naBmxkenue, auddysus. BzaumopelcTBHe wYacTUIl BELIECTBA: NPUTSIKEHUE U
OTTAJIKUBaHUC.

ArperatHble COCTOSHMs BEILECTBA: CTPOCHHE TIa30B, IKUAKOCTEH U TBEPABIX
(KpucCTaJUIMYeCKHX) Tell. B3auMocBA3b MeXAy CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbIX

COCTOSAAHUAX U HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTn arperaTHbix COCTOSIHUM
BOJHI.

[emoncmpayuu.

1. HaOmoneHue 6pOyHOBCKOTO IBH)KEHHS.

2. Habmonenne muddysun.

3. HaOGmronenue siBjeHUHN, OOBICHIIONUXCS MPUTSKECHUEM WM OTTAIKMBAHUEM YaCTHI]
BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Oruenka auaMeTpa aToMa METOJIOM PSIOB (C Hcmonb30oBaHueM (GoTtorpaduii).

2. OmnsITH IO HAOTIOIEHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSL.
Paznen 3. /IBu:xeHne U B3auMojeiicTBHE Tel.



Mexanudeckoe JIBHKEHUE. PaBHOMEpHOE W HEpaBHOMEpHOE JBHKeHUE. (CKOpPOCTb.
CpenHsist CKOpOCTb MPU HEPABHOMEPHOM JABUKEHUU. Pacu€r myTu U BpeMEeHU JIBHKEHUSI.

SBneHue wHepuuu. 3aKOH HHepuUMU. B3aumoneicTBue Tell Kak NPUYMHA U3MEHEHUS
CKOpPOCTH JBW)KEHMs Ten. Macca kak Mepa uHepTHocTH Tena. [lnotHocths BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia kak XapakTepucTHKa B3aumojencTBus Teil. Cuia ynpyrocth M 3akoH [yka.
N3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBJIEHNE TATOTEHUA U cuia TskecTH. Cuiia TsSHKECTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CroskeHue cuil, HalpaBJIE€HHBIX 110 OAHOMN MPSAMOIA.
PaBunoneiictByromias cui. Cuna tpeHusi. TpeHue CKoJIbKeHUsI U TpeHUEe okosl. TpeHue B mpupojie
Y TEXHHKE.

Jlemoncmpayuu.

Habnronenne MexaHn4ecKoro IBMKEHUS Tela.

N3mepenne ckopoCTH NPSIMOJIMHEWHOTO JBUKECHHUS.

Habnronenue siBieHUs] HHEPIHH.

Habmtoienue usmeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEl.

CpaBHeHHE Macc MO0 B3aUMOJAECHCTBUIO TEL.

CnoxxeHue cuil, HalpaBJICHHBIX IO OAHOU MPSIMOM.

./Ia60pam0pubte padomot u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (LIapUKa B KHUJIKOCTH, MOJAEIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpeneneHue cpeiaHel CKOPOCTH CKOJBXKEHHUsS OpyCKa WIM HIapuKa MO HAKJIOHHOM
IJIOCKOCTH.
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3. OmnpeneneHue MNIOTHOCTU TBEPAOTO TeNA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpyXKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEH.

Pazgen 4. JlaBiienne TBEPABIX TeJl, }KHAKOCTel U ra3os.

Hasnenne. CiocoObl yMEHbILIEHHS U yBETMUEHUS JaBieHus. /laBnenue raza. 3aBUCUMOCTb
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHus TBEPABIMU TeIaMU, KUAKOCTIMH U
razamu. 3akoH [lackans. IlHeBMaThueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KHMJIKOCTU OT
rryounbl.  ['mapocratuueckuit  mapamokc. CooOmarommecss  cocyAbl. [ uapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3emnu U atMocdepHoe AaBieHue. [IpUUYMHBI CyIIeCTBOBaHUS BO3AYIIHON
obonouku 3emsn. Omnbit Toppuuennu. M3mepenue atmocdepHOro aaBieHHsS. 3aBUCHUMOCTb
aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HaJ YypoBHeM Mops. I[lpubopsl s H3MepeHHs
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBUE JKUAKOCTH U ra3a Ha Morpyk€HHOE B HUX Teso. BriTankuBaromas (apxume0Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. Bo3zayxomnaBanue.

Hemoncmpayuu.
3aBHCHUMOCTH JIaBJICHUS Ta3a OT TEMIIEPaTyPHlL.

[lepenaua naBieHUs )KUAKOCTBIO U Ta30M.
Coobmmarommecst CoCy/Ibl.

I'mppasnnueckwii mpecc.

IIposiBnenue neicTBust aTMOC(HEpPHOTo TaBICHHS.
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6. 3aBHCHMOCTh BBITAJKUBAIOUICH CHUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tena |
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUKOCTH.

8. VYcinoBue mIaBaHMs TeN: IUIABAHME WM IOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHON B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOIIEW Ha TeJO, MHOTPYKEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLLIEH CUIIbIL, JIEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CUIIBI, AEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpy>KEHHOHN B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKW M OIpEAeIeHHe €€
rpy3000{bEMHOCTH.

Pa3nen 5. PaGoTa m MomHOCTH. DHEprus.

Mexanudeckas pabora. MoIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, 0JI0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeneHue mnpaBuiIa paBHOBECHs pbluara K OJOKy. «3osoTtoe mpaBmioy» mexaHuku. KIIJ]
IIPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas s3Heprust. Kunetnueckas 1 noreHuuanpHas 3Heprus. [IpeBpamenue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenvie pabOThl CHJIBI TpPEHUS TPH PABHOMEPHOM [BH)KEHUH Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yCIIOBHM PaBHOBECHS pblUara.

3. HNsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOW SHEPIHH.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHHUS.

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pasMEpbl aTOMOB W MOJICKYJIL. OHLITBI, MOATBCPKAAIOIIUE OCHOBHBIC ITOJIOXKCHUSA
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, XKHUAKOTO U ra3000pa3HOro cocTOsIHUN BemecTBa. Kpucrannmuueckue u
amopdusle Tena. OObsICHEHHE CBOMCTB ra30B, KHUJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHUIH
MOHGKynﬂpHO--KHHeTquCKOI71 TCOpHHU. CmaunBaHHEe " KalmWJIJIIPHBIC ABJICHUA. TemmnoBoe
paciIupeHue U cxxaTue.

Temneparypa. CBA3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMKEHMSI YacTHLL.
BuyTtpennsist sueprusi. CiocoObl H3MEHEHUs! BHYTPEHHEN SHEpIUu: TeIUIonepeiaya U COBEpIIeHNe
pa6OTBI. BI/I)II)I TEIIoNEpEaAaqyu: TCIIONPOBOJHOCTE, KOHBCKI M, U3JTYUCHHAC.



KonnuecTBo TemnoThl. YaeiabHas TEIIOEMKOCTH BEIIECTBA. TEIIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBrneHue u OTBepJeBaHHE KPUCTALNTUYECCKUX
BEILIECTB. YJelibHas TemioTa IuiaBieHusd. [lapooOpasoBanue u konjaeHcaunus. Mcnapenwue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO31yXa.

DHeprus TOIUIUBA. Y AeJIbHAs TEIIOTa CrOpaHusl.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAOUIEN CPEBI.

3aKOH COXpaHEHHUs ¥ MPEeBpaIICHUs SHEPTHUH B TEIUIOBBIX IIpoIleccax.

Hemoncmpayuu.

Habmotenne O6poyHOBCKOTO ABVKEHHUSL.
Ha6monenue muddys3um.
HaGmoienue siBieHN CMauyuBaHUs M KaWUISIPHBIX SBJICHUH.
Halmronenue TermioBoro pacmpeHus Tell.
N3menenune naBieHus rasa npyu u3MEHEHUH 00bEMA U HArPEBAHUU UITH OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Bunae! remionepenayn.
OxJtaxaeHre Ipyu COBEPIIICHUU PaOOTHI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMH CHIIAMH.
. CpaBHeHHE TEIITOEMKOCTEHN pa3IMUHbBIX BEIIECTB.
. HaGnronenue KumeHusi.
. HabmroieHe mocTosiHCTBA TeMITepaTyphl MPH TUIABICHUH.
13. Moaenu TenI0BBIX ABUTATEIEH.
Jlabopamopuvie pabomul u onvimel.

OO NU A WNR
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OnbITHI 110 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MIPUTSIKECHUS.

OnBbITHI 11O BBIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.

OMnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH U TBEPIBIX Tell.

Omnpenenenue naBiaeHUs BO3/lyXa B 0ayUIOHE HIMPHIIA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh TaBJICHHUSI BO3AyXa OT ero o0béma u

HArpeBaHUs WIH OXJIaKICHUS.

6. IIpoBepka rumoOTe3bl JHHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOWMKAa JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaGmroneHune n3MeHEeHNs] BHYTPEHHEH SHEPTUM TeJla B PE3yJIbTaTe TEIIonepeiadu 1
paboThl BHEIITHUX CHII.

8. HccnenoBaHue siBIeHUS TEIUIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsSYei BOIBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeThIM METATMYECKUM [IUITUHAPOM.

10. Onpenenenue yaenbHOM TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca HCnapeHusl.

12. Onpenenenre OTHOCUTENbHON BIIAXKHOCTH BO3AyXa.

13. Onpenenenue yaeabHOM TEIUIOTHI MIJIaBICHUS JIb/IA.

Pa3zjnen 7. dnekTpryecKue 1 MATHUTHBIE SIBJIEHHSI.

e wN e

OnexTpuszanus Tei. J{Ba pojia 3JeKTpUUECKUX 3aps10B. B3aumoelicTBue 3apsyKeHHBIX TeJl.
3akon KyroHa (3aBUCUMOCTB CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tell OT BEIMYUHBI 3apsAI0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. ITpuHuun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpuueckuil 3apsia. CtpoeHue
aroMa. [IpoBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTPUYECKOro TOKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUUECKOrO TOKa (TEIJIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KMJIKOCTSAX U razax.

Onextpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIeIbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MoOImHOCTE 37eKTpUUecKoro Toka. 3akoH Jkoyns—JleHna. DieKTprudecKue memnu
U TIOTPEOUTENH ICKTPUIECKON dHEPTruu B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTosiHHBIE MarHuThl. B3auMoJIeMCTBUE IOCTOSIHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JJ1s1 )KU3HU Ha 3emiie. OnbIT DpcTena. MarHutHoe moJie
3JIEKTPUYECKOr0 ToKa. [[puMeHeHue 3IeKTpOMarHuToB B TEXHUKE. J[eiiCTBHE MAarHUTHOTO TOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUTATENb IIOCTOSIHHOTO ToKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  anekTpoMarHuTHOM  uHAykuuu. [lpaBwiio  Jlenua.
OnekrporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpu3anus Te.
JIBa pojia 3NEeKTPUUYECKUX 3apsAI0B U B3AUMOICHCTBUE 3apSKCHHBIX TEJI.
Y CTpoicTBO U IEUCTBUE JIEKTPOCKOIIA.
DNeKTpOCTaTUYECKask HHTYKIIHUS.
3aKOH COXpaHEHUS PIEKTPUIECKUX 3apsJIOB.
[TpoBOMHUKY U TUATCKTPUKH.
MopenupoBaHue CHIIOBBIX TUHUN JIEKTPUUECKOTO TTOJISL.
HcTouHMKH TOCTOSIHHOTO TOKA.
JIeNCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJKOCTH.
. 'a30BbIi pa3ps.
. I3MepeHne cuitbl ToKa aMIepMeTpoM.
. I3MepeHne 31eKTpUIeCcKOro HapsiKeHUsI BOJIbTMETPOM.
. PeoctaTt u Mara3us conpoTuBiIeHUI.
. B3aumoeicTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBanue HEBO3MOXHOCTH pa3/IeJICHUs MOJTI0COB MarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarauTHoe 1nose Toka. DIeKTPOMArHur.
. JleficTBME MarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
. DNEKTPOABUTATEIb TOCTOSTHHOTO TOKA.
. UccnenoBanue ABIE€HUS SIEKTPOMArHUTHOW MHIYKIIUH.
. OnbiTel Dapagest.
. 3aBUCUMOCTb HANpPaBJICHUS] UHIYKIIMIOHHOT'O TOKA OT YCJIOBUW €r0 BO3HUKHOBEHUSI.
. DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnusie padbomot u onvimol.

OnBITHI 10 HAOTIOACHUIO IEKTPU3ANNH TET UHAYKIIUEH U IPU COIPUKOCHOBEHUH.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO MO Ha IPOBOJAHUKH U JUAIEKTPUKH.

COopka u npoBepka padboThI AIEKTPUUYECKOM LIEMU TOCTOSHHOTO TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHre HanpsHKeHusl.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBICHUS

pe3uCcTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmbITbl, JAEMOHCTPUPYIOLIUE  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTHBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. Ilposepka mpaBuiia CII0KEHUS HAIPSYKEHUH IIPH [1OCIEA0BATEIHHOM COEMHEHUH JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJis CUJIBI TOKA IPU MApaUIETbHOM COSTMHEHUU PE3UCTOPOB.

10. Ompenenenuie pabOTHI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOop.

11. OnpeneneHre MOLHOCTH IEKTPUYECKOTO TOKA, BBIAEIIEMOM Ha pe3UCTOpeE.

12. HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAMPSKEHHS Ha
HE.

13. Onpenenenue KIIJ] HarpeBarens.

14. VccnenoBanne MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSTHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO TMOJI TMOCTOSHHBIX MAarHUTOB MPH HX OOBEIWHEHUH U
pas/ieneHun.

oukwneE

16. UccnenoBanue NEUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUS KATYLIKUA C TOKOM U
MarHuTa OT CHUJIbl TOKA M HAIPABJIEHUs TOKA B KaTYIIIKE.

18. M3ydeHue neicTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHue 1 u3y4eHue paboThl 3JIEKTPOIBUTATEIIS.

20. U3mepenne KIIJI a51eKkTpoaBAraTEIbHON YCTaHOBKH.

21. OnbITHl IO UCCIIEJOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKIMU: HCCIIEOBaHHE
W3MEHEHUH 3HAaYCHUs U HallPaBJICHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannveckue siBJICHHSI.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBHWKEHHs. PaBHOMepHOE mnpsMoiuHENHHOe ABWXKeHue. HepaBHOMEpHOE
npsIMOJIMHENHOe ABMkeHHe. CpenHsisi M MTHOBEHHAs CKOpPOCTb Teja NPU HEPAaBHOMEPHOM
JIBIKEHUHU.

VYckopenue. PaBHoyckopeHHOE npsMoinHeiHoe aBrxkenne. CBoooHoe najgeHue. OmnbIThl
I"aymanest.

PaBHOMeEpHOE ABMXKEHHE MO OKpYKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

[TepBb1it 3akoH HproToHa. Bropoi 3akoH Hertorona. Tperuit 3akoH Herotona. ITpunHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CUJIa TPEHHUS CKOJIBXKEHUS, CUJla TPEHUs
MIOKOSI, APYTHE BUIbI TPEHUS.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJeHHS.
JBuxenue rianet Bokpyr Connia. [lepBas kocmuueckas ckopocts. HeBecoMOCTh U IEPETpy3KH.



PaBHOBecue MarepuanbHON TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynbe Tena. U3menenne ummynbea. VMiynbe cuibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTuBHOE ABUKEHUE.
Mexannueckass pabota ¥ MOMIHOCTh. PaboTta cui TspKecTH, ynpyroctd, TpeHus. Csi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HAaA NOBCPXHOCTHIO 3CMIIM.

[ToreHumanpHas sHEprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KWUHETHUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Jlemoncmpayuu.

1. HaOmroneHue MEXaHMUECKOro JBM)KEHUS Tella OTHOCUTENBHO PA3HbIX TEJ OTCUETA.

2. CpaBHEHME NyTE€H M TPACKTOpPUM IBUKEHHUS OJHOIO M TOTO K€ Teja OTHOCHUTEIBHO
pa3HBIX TEJI OTCYETA.

3. H3mepeHune CKOPOCTH U yCKOPEHHUSI IPSMOJIUHEHHOTO IBUKEHUS.

4. Hccnenosanue NpHU3HAKOB PABHOYCKOPEHHOTO IBUKCHUS.

5. HaOnropeHue IBMKEHUS Tea IO OKPYKHOCTH.

6. HaOmroneHue MexaHUYECKUX SIBJICHUN, IPOUCXOASIIUX B cucTeMe oTcuéra « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHs TeJla OT MAcChl TEJIA U IEUCTBYIOLIEH HAa HETO CUJIBL.

8. Habmonenue paBeHCTBa CHJI IPU B3aMMOACHCTBUH TeJl.

9. H3meHeHue Beca Tella TP YCKOPEHHOM JBUKCHHH.

10. [Iepenaya uMmItysibca Npy B3aUMOACHCTBUHU TEIL.

11. IlpeoOpa3oBaHus SHEPTHU TIPU B3AUMOICHCTBUH TE.

12. CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMIlyJibca Ipu abCOJIFOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHne MEXaHUUECKOM SHEpruu Npu cBOOOAHOM HaJICHUU.

16. CoxpaHeHue MEXaHMYECKON SHEPTUU IIPU ABMXKEHUHU TeJIa O] IEHCTBUEM NIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUlsl pa3srOHa M JajdbHEHMIIEro paBHOMEPHOTO JIBHKEHUS
HIapHUKA WM TEIIEKKH.

2. OmnpeneneHue CpeqHEed CKOPOCTU CKOJBbXEHHUS OpycKa WM JABWKEHMS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue yCKOpEHHUs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka runoTesbl: €y PH PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHON CKOPOCTH
IIyTH OTHOCSTCS KaK psJ{ HEUETHBIX YHACEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

6. HccnenoBaHne 3aBHCHMOCTH CHJIbI TPEHHsI CKOJIBKEHHSI OT CHJIBl HOPMaJbHOTO
JTaBJICHUSI.

7. Ompenenenue KodhPuIMeHTa TPEHUS CKOTBKCHHSL.

8. OmpeneneHne KECTKOCTU NPYKUHBL.

9. OmnpeneneHue pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBM)KEHUU Tela 110

FOpHSOHTaHBHOfI ITOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI YNPYTOCTH TMPU TOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXPAHEHUS SHEPTUU.

Pa3zjnen 9. Mexanndeckue Koja1e0aHusI U BOJHBI.

KonebarenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KojeOaHUN: MEpUOA, 4YacToTa,
amMIuiuTyaa. MaremaTHueckuii M TNPYKUHHBIM MasTHUKH. [IpeBpalieHue »sHEpruu mpu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxaromue konebanus. BoiHyxkaeHnsle koieOanus. Pesonanc. MexaHuueckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJH. [IpoonbHbIe U monepeyHblie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['pomKocThb 3ByKa u BbicoTa ToHA. OTpakeHue 3Byka. lHbpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue koneGaHmii Tel 1Mo ACWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIEOaHHH U pe30HaHCca.

PacripocTpaneHre mpoI0IbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJISIIN ).

Habmroienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

./Ia60pam0pubte padomot u onvimel.

1. OmnpeneneHue 4acTOTHI U IEPHO/Ia KOJIeOaHU MaTEeMaTUUYECKOT0 MasITHUKA.

2. OrmpeneneHue 4acTOTHI U MepHO/Ia KOJIeOaHHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJia KOJICOAHHUM MOJBEIIEHHOTO K HUTH Tpy3a OT

JUTHHBI HATH.

4. VccnenoBaHue 3aBUCUMOCTHU Tepuoja KoJleOaHul MpPYKMHHOTO MasTHHUKA OT MAacChl

rpysa.

5. ITIpoBepka HE3aBUCHUMOCTH IE€pHOJA KOJI€OAaHUHN Tpy3a, MOJBEIICHHOTO0 K HHUTH, OT

Macchl Tpy3a.
6. OIBITHI, JEMOHCTPHPYIOIINE 3aBUCUMOCTD ITEPHO/Ia KOJIeOaHUH TPYKUHHOTO MassTHUKA
OT MAacChI TPy3a U )KECTKOCTH MPYKUHBI.

7. VI3mepeHue yckopeHHUs: CBOOOTHOTO MajCHUS.

Pa3nen 10. DjiekTpoMarHuTHOE MoJie ¥ 3JIeKTPOMATHUTHBIE BOTHBI.

DNEKTPOMarHuTHOE TIOJie. DJIEKTPOMArHUTHBIC BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX
BoJH. llIkaa 371eKTpOMarHuTHEIX BOJTH. VICIIONb30BaHMEe 3JIEKTPOMArHUTHBIX BOJH JJISI COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. H3ydeHwue CBOMCTB ANEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOMIBHOTO TeNedoHa.

Pa3znen 11. CBeroBble siBJIEHUS.

JlyueBass mozens cBeta. Mcrounuku cBera. [IpsMonmHelHOE pacnpoCTpaHEHHUE CBETa.
3armenus Connna u JIynsl. Otpakenue cBeta. [1mockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomnenne cBera. 3akoH mpesoMieHus cBera. [lonmHoe BHyTpeHHee OTpaKeHue CBETa.
Mcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKCHHSI B OIITHYECKUX CBETOBOIAX.

I S



JIunza. Xox nyueil B smH3e. OnTHueckass cucreMa (oToanmapara, MHUKPOCKONA MU
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenue 6enoro ceera B cekTp. OnbiTel HetoToHa. CiiokeHne CrieKTPaIbHBIX [[BETOB.
Hucnepcus csera.

Jlemoncmpayuu.

©oONDU A WN R

[IpsimonuHeitHOE pacpoCTpaHeHUe CBeTa.

OtpaxxeHue cBeTa.

[Tonydenue n300pakeHUi B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue caera.

OnTUYEeCKUN CBETOBOI.

Xom mydei B COOMparoIIei JInH3e.

XoJ1 Ty4del B pacCerBAIOLIEH JIMH3E.

[Tonmyuyenue n300pakeHU C TOMOIIBIO JINH3.

[Mpunnmn aevictust GoToarnmapara, MUKPOCKOIIA M TEIECKOTIA.

10 Mogens rinaza.

11. Paznosxxenue 0eioro cBeTa B CIIEKTP.

12. [lonyueHnue 6e10ro cBeTa NpU CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

No vk

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUS CBETOBOTO Jy4a OT yTIJia MaJIeHHs.
N3yyenue xapakTepuCcTUK U300paKEHUS IPEMETA B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCIMOCTH YIJIa MIPEIOMIICHHUSI CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tosrydenne n300paskeHUl C IIOMOIIBI0 COOUPAOIICH JTHH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIEit THH3BL.
OnbITHI 110 Pa3IoKEHUIO OEJIOr0 CBETA B CIEKTP.

OnbITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU dYepe3 IIBETOBBIC
(GUIBTPBL.

Paszgen 12. KBanrToBble SiBJICHUS.
OmnswiTel Pesepdopna u mnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u
norjomnieHre ceera atoMoM. KBauThl. JInHeHyaTbie CIeKTPHI.

PanunoaktuBHOCTh. Anbda-, Oeta- W ramma-uzinydeHus. CTpoeHHE aTOMHOTO sapa.
Hyxionnas Mopens aromHoro sigpa. HMsoromsl. PaguoaktuBHble npeBpameHus. [lepuon
IoJIypacmaaa aTOMHBIX sJep.

SnepHble peakuy. 3aKOHBI COXpPaHEHMsI 3apsA0BOIO M MAacCOBOIO YMCEI. DHEPIUsl CBA3U
aTOMHBIX si7iep. CBs3b Macchl M sHepruu. Peakiuu cunTtesa u nenenus saep. Mcrounuku snepruu
Connua u 3B€31.

SAnepHas sHepreTuka. JlelcTBUS paJuOaKTUBHBIX U3TyUYECHUN HA )KMBBIE OPTaHU3MBI.

Hemoncmpayuu.

ouvswN R

CrexTpsl U3JIy4eHUs U MOTJIOIIECHNS.

CrexTpsl pa3aM4HbIX ra30B.

CrnexTp Bogopo/a.

Habmtonenue TpexoB B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOIIMX U3ITyYEeHUI.

Perucrpanus nznydeHns NIpupoOIHbIX MUHEPAIOB U IPOAYKTOB.

JIaﬁopamoprle padomul u onvimol.

1.

Ha6J'II-O)IeHI/Ie CILIONTHBIX U JIMHEHYAThIX CIICKTPOB U3JIYyYCHUA.



2. HccnenoBanue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dotorpadusam).

3. H3mepenue paguoakTHBHOTO (OHA.

IloBTOPHUTE/IBLHO-000011Ia0IIIMIT MOLYJIb.

[ToBTOpHTENBEHO--0000IIAOIMIT  MOAYJHF TNpEJHAa3HA4YeH I CHCTEeMaTH3aluud |
00001IeHNS IPEIMETHOTO COJICP KAaHMSI U OTIBITA IESTEIBHOCTH, IPHOOPETEHHOTO MPU U3YUYCHUH
BCEro Kypca (PM3MKH, a TaKXKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[Tpu n3yueHnn TaHHOTO MOJTYJISl PEAN3YIOTCS U CUCTEMATH3UPYIOTCS BHIBI IS TEIBHOCTH,
Ha OCHOBE KOTOPBIX OO0ECHeuMBaeTcsl JOCTHKCHHE MPEAMETHBIX M METalpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaTOB OO0y4YeHHs, (OPMUPYETCS eCTECTBEHHOHAy4YHass TI'PaMOTHOCTD:
OCBOCHHE HAyYHBIX METO/IOB UCCIICIOBAHUS SIBICHUH IPUPO/IB U TEXHUKH, OBJIAICHIE YMEHUSIMH
OOBACHATH (PU3NYECKUE SBICHUS, TPUMEHSIS MOJyYCHHBIC 3HAHMS, PELIaTh 33a4M, B TOM YHCIIe
Ka4eCTBEHHBIE U SKCIIEPUMEHTAIIBHBIC.

[TpuHIMNMATBHO AEATEIHLHOCTHBIN XapaKkTep JAaHHOTO pasJieNa pealn3yercs 3a CYET TOoro,
YTO 00YYaroNIUecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IIOJTyYCHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSCHATH (PU3NUCCKHE SBICHUS
B OKPY’KalOIIeH IPUPOIC M MOBCEAHEBHOM KU3HH;

WCIIOJIb30BAaTh HAYYHBIE METO/ABI UCCIEIOBAaHHUS (PU3UYECKUX SBICHUI, B TOM YHCIE IS
NPOBEPKH THITOTE3 U TIOIYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH Hay4yHbIE OCHOBBI HamOoyiee BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUIECKOT0 MUCIIOIb30BAHMS Pa3IMUHbIX HICTOYHHKOB SHEPTUU Ha OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUIOB SHEPTHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne ¢u3Mku Ha  yYpOBHE OCHOBHOIO 00mIero oOpa3oBaHUS HANpaBJICHO Ha
JOCTHKCHUE JTMYHOCTHBIX, METAIPEIMETHBIX U IMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynprare wn3yueHus (HU3MKM Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS Yy
oOyyatomierocst OyayT chopMHPOBAHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUS:
— TIpOSIBIICHHWE HMHTEpeca K UCTOPHHM M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOHN (u3nueckont
HayKH;

— IIGHHOCTHOE OTHOILICHHE K JJOCTHKCHUSIM POCCUICKHUX YUEHBIX--(DU3UKOB;

2) rpa:KAaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYKICHUHM OOINECTBEHHO 3HAYMMBIX U ITHYCCKUX
npo0JieM, CBA3aHHBIX C MPAKTHYECKUM IIPUMEHEHHUEM JOCTHKCHUH (Pu3nky;

— OCO3HAHHE BAXKHOCTU MOPAIbHO--3THYECKUX IIPHHIIUIIOB B IESTEIBHOCTH YUEHOTO;

3) 3CcTeTHYECKOr0 BOCIUTAHMS:

— BOCHPUSATHE 3CTETUYECKHX KadecTB (PU3MYECKOW HAyKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTrOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUS

— OCO3HAHUE IIEHHOCTH (PU3NIECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
Pa3BHUTHUS TEXHOJIOTHH, Ba)KHEHILICH COCTABIISIONICH KYJIBTYPBI;

— pa3BHUTHE HAYYHOH JIF0OOO3HATEIIBEHOCTH, HHTEpECa K MCCIIeI0BATEIbCKON IS TEITbHOCTH;

5) ¢popmupoBaHus KyJIbTYPbI 310POBbSI U SMOIMOHAIBHOTO 0JIATOTIOTY YHSI:

— OCO3HAHME IEHHOCTH 0e301acHOro 00pa3a KHU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH IPaBWJI OE30IIaCHOTO IMOBEACHUS HA TPAHCIIOPTE, Ha JOPOrax, ¢ JJIEKTPUYECKUM U
TETJIOBBIM 000PY/IOBAHUEM B JIOMAIIHUX YCIOBHSIX;

— chopMHpPOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKWE CBOETO MpaBa Ha OMMOKY U TaKOro ke
npaBa y Jpyroro 4elioBeKa;

6) TPy10BOr0 BOCIIUTAHUSI:

— aKTHUBHOE y4yacTHe B PEIICHWHU TPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliH, TOPOAA, Kpast) TEXHOJIOTUYECKOH M COIMATbHONW HANPaBICHHOCTH, TPEOYIOIINX B
TOM YHCIIe U PU3NUCCKUX 3HAHUIA;

— MHTEpEC K MPaKTHYECKOMY U3yUeHHIO PO(eccuil, CBA3aHHBIX C (U3HUKOIL;

7) IKOJIOTHYECKOT0 BOCTIHTAHMSI:

— OpHEHTalMs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JUIi pelIeHus 3aaady B 00JacTu
OKpYXXarollel cpefpl, TNIAHUPOBAHHS TOCTYNKOB M OIIEHKH WX BO3MOJKHBIX IOCIEICTBUN IS
OKpY’Karollel cpepl;

— O0CO3HaHHE IIT00ATHFHOTO XapaKTepa IKOJOTHUECKUX MPOOIIeM U ITyTeH X PEIICHHS;

8) aganTanuu K N3MEeHSIIOIHMCS YCJIOBHSIM COLUATBHON M MPHPOIHOIi cpeabl:

— MOTPEOHOCTH BO B3aUMO/ICHCTBUY IIPH BHINIOJTHEHHH UCCIICIOBAaHUN M TPOSKTOB (hU3NIECKON
HaIPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHHUSAM JIPYTHUX;

— MOBBIIICHHE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICITEIbHOCTH;

— TOTpeOHOCTH B ((OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH HJICH, TIOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

— OCO3HaHHeE JIePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JIaCTH (PH3HKY;



— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMUIA;

— CTPEMJICHUC aHAJIU3UPOBATH U BBIABJIATE B3AUMOCBA3H IIPHUPOIEI, 06IHeCTBa 1 O3KOHOMHMKH, B
TOM YHUCJIE C UCITIOJIB30BaHUECM (1)I/ISI/ILI€CKI/IX 3HaHHI>i;

— OIICHKA CBOMX JICHCTBHI € yUETOM BIHMSHHS Ha OKPY>KAIOLIYIO CPEJly, BO3MOXKHBIX INT00ATBHBIX
OCJIECTBUM.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBoeHHMs mTporpaMMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOydatomierocs OyayT chOpMHUpOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABaTeNbHbIE YHUBEpPCAJIbHbIE Y4eOHble JEHCTBUSA, KOMMYHHUKAaTHBHBIC
yHUBEpCcaJbHbIe yueOHbIC IeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBIISATh M XapPaKTEPH30BATh CYIIECTBECHHbIE IPU3HAKA OOBEKTOB (SBICHH);
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHUs
U CPaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTPUBAEMbIX (paKkTax, TaHHBIX U
HaOJIIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBIISIT TIPUYMHHO--CIICICTBEHHBIE CBSI3W TPU HM3YYCHUU (PU3MUYECKUX SBICHUN WU
IPOILIECCOB, JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HMHJIYKTHBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITHYNH;
CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pemieHust yueOHo# pusnyeckoit 3a1a4un (CpaBHEHHE
HECKOJIbKUX BAapUMaHTOB pEIIEeHHs, BbIOOp Haubojiee NOIXOJAIIET0 C Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebLCKUE AeHCTBUS:

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS,;

MIPOBOAMTH MO CAMOCTOSITENIEHO COCTABIIEHHOMY ILJIaHY OIIBIT, HECIIOXKHBIN (DU3MUeCKHii
HKCIIEPUMEHT, HEOOIBILIOE UCCIIEeI0OBaHIE (PU3NYECKOTO SIBIICHUS;

OIICHMBAaTh HAa MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MONYUYEHHYIO B XOE
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (pOopMynHpoBaTh  OOOOIIEHHS U BBIBOALI IO  pe3yjIbTaTam
IPOBENEHHOTO HAOJIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTajibHEHIIIee Pa3BUTHE (PU3NUECKUX MTPOIIECCOB, a TAKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ nunpopmanmeit:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3amlpochl MPH IMOHUCKE U OTOOpe
nH(pOpMallMU WIN JaHHBIX ¢ YUETOM IpeaoKeHHON yueOHOoM pusnueckoit 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeacTaBIeHUs HHPOpPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIIOKHBIMU CXEMaMH, AWarpaMMaMH, WHOU
rpaduKoN U UX KOMOMHAITUSIMU.



KomMyHuKkaTHUBHBbIE YHHBEpPCaJbHbIe y4eOHbIe N1eCTBUS:

B XO0JI€ OOCYXIEHUsS Y4eOHOro MmaTepuaia, pe3yibTaTOB JIAOOpAaTOPHBIX pPaboOT u
MIPOEKTOB 33J[aBaTh BOMPOCHI MO CYIIECTBY O00CYKIaeMOW TEMbI U BBICKA3bIBATh UCH,
HaIleJICHHbIE Ha pelleHUe 3a/1a4H U MoJIepKaHne OJ1arokKenaTeJIbHOCTH O0IIEeHNUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX YYaCTHUKOB JHMAaJIora,
00HapyXUBaTh Pa3IuyKle U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJMYHO  TPEACTaBIATh  PE3yJIbTAaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

MOHUMATH U UCIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U UHIUBUAYATHHON paOOTHI IIPH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBI;

MPUHUMATh LEJIU COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH JEUCTBUSA 1O €€
JOCTHKEHUIO: PacHpeeNiATh PO, 00CYkIaTh MPOLECCHl U Pe3yJbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIMIOJHATh CBOIO 4YacTh pabOThI, JOCTUTas KAa4eCTBEHHOTO pe3yJbTaTa MO CBOEMY
HAIPAaBICHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI;
OIICHUBATh Ka4e€CTBO CBOETO BKJIAJIa B OOIIUI MIPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHEHO
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJIIbHBIC y‘-leﬁl—[l)le JelcTBUA

Camoopranu3anusi:

BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOMUX IS PeIICHNUS
(bu3nYecKruX 3HAHWIA;

OpUEHTUPOBATbCS B Pa3IMUYHBIX MOJAXOAAX MPUHATUS pElIeHUH (MHIUBUIYaJIbHOE,
INPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pelleHuss (U3MYECKON 3aJayu WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HMEIOUINXCA PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEAIaracMble BAPUAHTHI PELLICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHAIbHBIA HHTEJUIEKT:

JlaBaTh aJIcKBATHYIO OLIEHKY CUTyallMH U IIpeUlaraTh IJIaH €€ N3MEHEHMS,

OOBSACHATH NPUYHHBI TOCTHKEHUS (HEAOCTUKEHUS) PE3YJIbTAaTOB JESATEIIbHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBLINXCS
CUTYyaIMi{, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOZE CIOPa WM JTUCKYCCUU HA HAYyYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUleHUH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

NPEIMETHBIE PE3VJIBTATbBI



K xonuy oOyuenust B 7 KJjacce IpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

UCMOJb30BaTh IOHATHS: (U3MYECKHEe U XHUMHUYECKUE SBJICHUs, HaOnroneHue,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CAUHULBI (U3UYECKUX BEJIMYUH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMSI BEIECTBA (TBEPIOE, KUAKOE, Tra3000pa3HOE), MEXaHUYECKOE
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSAMOJIMHEHHOE),  TpaceKTopus,
paBHOAEHCTBYOas cuia, aedopmanus (ympyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBieHus (IudQysus, TEII0BOE IBUKEHUE YacTUI] BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBM)KCHUE, WHEPLHSA, B3aUMOJECHCTBUE TEJl, PAaBHOBECHE
TBEPABIX TEJ C 3aKPETUIEHHON OCBIO BPALLICHHUS], IEpE1ada JaBICHUS TBEPIBIMU TEIAMM,
KHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe MAaBlieHHE, IJIaBaHWE TeN, INPEBPALICHUS
MEXaHUUYECKOHW SHEPruH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yUYCHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4YHcie (pU3MUYecKue SBICHHUS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3TUYIHBIMU
CKOPOCTSIMH B >KMBOM M HEXKUBOW IIPUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBJICHHs Ha XUBOW OpraHu3M, IUIaBaHHE pPbIO,
pblYary B Teje 4YelOoBeKa, IPU 3TOM IEpeBOIUTH NPAKTUYECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3UUECKUE SBICHUS, HUCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTb BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC T€Ja, CUjla TPEHUsI, JaBjieHue (TBEPIOro
Tesa, >KUJKOCTH, Ta3a), BBHITAJIKMBAIOLIAs CHUJIa, MEXaHWdeckas padoTa, MOLIHOCTb,
IUIEYO CHUJIBI, MOMEHT CWJIbI, KO3(Q(QHUUHUEHT IOJE3HOr0o JAEHCTBHS MEXaHU3MOB,
KMHETHYecKass M MOTEHLHaJIbHasl YHEprusi), MpH ONHMCAHWU MPaBWIBHO TPaKTOBATh
(Gu3NYECKU CMBICI UCTIOIb3YEMBIX BETMUMH, UX 0003HAUECHUS U €TUHUIIBI PU3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME MAHHYIO (U3UYECKYIO0 BEIHYMHY C
JPYTUMH BEUYMHAMH, CTPOUTh IpadUKHd H3YyYEHHBIX 3aBUCUMOCTEH (u3HuecKux
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA T, (pU3NUecKue IBIECHUS U IMPOLIECChI, UCIOJb3Ys IpaBUiia
CJIOKEHMsI CHIT (BJIOJIb OAHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecUss pbiuara (OJ0Ka), «30JI0TOE€ TPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEpruH, NMpH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHMUE;

O0BACHATH PU3NUECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUld  IPAKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYMHHO-
-CJIe/ICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JTOrMYEeCKHUX I1aroB ¢ ornopoii Ha 1—
2 u3y4yeHHBIX CBOWcTBa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacué€rHble 3afaud B 1—2 JAeWCTBUS, HCHONb3YS 3aKOHbI M (HOPMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: Ha OCHOBE aHAJIN3a YCIOBHS 33/1a4H 3aHChIBATh
KpaTKOe YCJOBHE, IMOJACTaBIATh (hU3MUecKHe BEIUYUHBI B (POPMYJBI U MPOBOJUTH
pacuéThl, HAXOAWTh CIPABOYHbIE [aHHbIE, HEOOXOJUMBIE Ui pEIIeHHsd 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOJYUYSHHOH (pU3MUECKOi BEINUHHBI,



pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PELIUTh ITPH MOMOLIN (U3NIECKUX METO/IOB,
B OIHMCAaHUU HCCIENOBAHUS BBIICISATH IPOBEPSIEMOE MNPEANOIOKEHUE (TUIIOTEY),
pa3nnyath ¥ WHTEPIPETHPOBATH MOJTYUYCHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIIBITA, JIEN1aTh BBIBOBI I10 €I0 Pe3ysbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiIEMble NPEANONIOKEHUs, COOMPaTh YCTaHOBKY U3
IPEI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATh IPSIMbIE U3MEPEHMS PACCTOSIHUSI, BPEMEHH, MaccChl Tenla, 00bEMa, CHUIIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AHAJOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
IIOKa3aHUs NpUOOPOB ¢ yUETOM 3aJJaHHOM a0COIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMYUHBI OT JIPYroH c
UCII0JIb30BaHUEM IIPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PaBHOMEPHO ABMIKYIIETOCS
TeJla OT BPEMEHHU JBMIKEHUS TeJa, CUIIbl TPEHUs CKOJIbXKEHHs OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOLIAaAU
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYIOCTH OT YJUIMHEHUS NPYKUHBI, BHITAIIKMBAIOIIEH
cliibl 0T 00BEMa TOTrpyKEHHONW 4YacTH Tela W OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHMOCTHU OT IUIOTHOCTU Tela, OT IJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
yCIOBUH IIaBaHMs TeJ, YCJIOBUI paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIENIOBaHMS, COOMpaTh YCTAaHOBKY U  BBIIIOJHSTH
U3MEpEHUs], Cenys MPeIOKEHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTaThl MOTYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE IIPEUIOKEHHBIX TAOIUL U TpadUKOB, IenaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHS (PU3MUECKUX BEIHYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM M TBEPIOro Tejla, CUJIa TPEHHs CKOJIbKEHMS, JlaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIAs Ha TMOrpyKEHHOE B IKUAKOCTb TEJO,
KOA(Q(UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIELysl IMpPeII0KEHHOU
MHCTPYKLMU: IIPU BHITIOJIHEHUHN U3MEPEHHUI cOOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
00opyaoBaHUEM;

yKa3plBaTh MPUHLUUIBl JCWCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GApOMETp, pbIuar, MoJBUKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOH Ha MX ONUCaHMA (B TOM 4HCIE: MOAMMUIHHUKH, YCTPOWCTBO
BOJIONIPOBO/A, TUAPABINYECKHM Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), MCHOJIb3ys 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBJICHUM M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(OpPMAIMI0 O MpUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM Ui OOECleYeHus
0€30MacCHOCTH TNpH OOpaIleHuu ¢ NpudopaMH U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpPaHEHHs 370pOBbsi M COONIOJIGHHS HOPM DSKOJOTHYECKOro TOBEIEHUS B
OKpYXaIoIlIei cpeae;

OCYILECTBIISAITh OTOOP HCTOYHHMKOB HMH(pOpManuu B HHTepHETE B COOTBETCTBUH C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUH U ITyTEM CpaBHEHHUS



Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BAaTh MPU BHIOJHEHUH YUEOHBIX 33JaHUIl HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
buznyecKoro coaepKaHus, CpaBOYHbIE MaTepHAaIIb, pecypchbl cetu HTepHeT, BIaJeTh
npuéMaMl KOHCHEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus WHPOpPMALUK U3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIEC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIu (HU3NYecKoro coAep)kaHus, B TOM 4Hcie MyOInyHO AenaTh
KpaTKue cOOOIIeHHsI 0 pe3yJibTaTaX MPOEKTOB MM yU4EOHBIX UCCIIEOBAHUIMA, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh H3YYCHHBIH MOHSATUHMHBIN ammapaT Kypca (U3HKWH,
COIIPOBOKJATh BBICTYIICHHE NIPE3CHTAIHEH;

IPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB M MCCIIECAOBAHUI pacrpeneisaTh 00I3aHHOCTH B
rpyIIie B COOTBETCTBUH C MMOCTABICHHBIMHU 33J]a4aMH, CIICTUThH 32 BHIIIOJHEHUEM IIaHA
NEHCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENBHOCTb T'PYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K konny oOyueHus B 8 kiiacce mpeaMmeTHblEe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy 00YHAIOINXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJl, TEIUIOBOE ABHM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHSI BEIIECTBA, KPUCTAJUIMYECKHE W aMopQHbIE Tena,
HACBIIIEHHBIN ¥ HEHACBILICHHBIN Nap, BIaKHOCTh BO3JyXa, TEMIIEpaTypa, BHyTPEHHSs
SHEprus, TeIJIOBOM JIBUTraTeNb, HJIEMEHTAPHBIN JEKTPUUECKUI 3apsfl, SJIEKTPUUIECKOe
110JI€, IPOBOAHUKH U TUAJIEKTPUKHU, TIOCTOSHHBIN JIEKTPUUYECKUI TOK, MArHUTHOE TOJIE;
pa3nuuarh SBJIEHUS (TEILUIOBOE PACHIMPEHHME M C)KaTHe, TeIIonepeaada, TElIOBOeE
paBHOBECHE, CMauyMBaHHE, KalWUIApHbIE SBJICHUS, WCIApEHHE, KOHJEHcalus,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpAECBaHME),  KUIEHHE,  TeIulonepenada
(TEerIONpOBOJHOCTb, KOHBEKILIMSA, H3JIyYeHME), DJIEKTpU3alus Tej, B3auMoJeicTBue
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JAEMCTBME MAarHUTHOIO IOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONMCAHUI0O HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyUYCHHBIX (PU3MUECKUX SIBICHUHM B OKPYXAIOLEM MHUpE, B
TOM 4Hciae (U3MYECKHe SBJICHHUS B MPHUPOJE: TOBEPXHOCTHOE HATSKEHHE H
KallWJUIIDHBIE SIBIIGHHUS B IPUPOAE, KpHUCTauIbl B mpupone, usiaydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WUHEs, CHera,
AIIEKTPUYECKHE SIBIECHUS B aTMOc(hepe, INEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiu, peld momocoB, poiab MArHUTHOTO MOJIS JUIs KU3HHU Ha 3eMiie, MOJISIpHOe
CUSIHME, TP OSTOM MEpPEeBOAMTh NPAKTUYECKYIO 3ajJadyy B Yy4eOHYIO, BBIIENATH
CyILLECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SIBIICHUM;

ONKCHIBATh U3yYEHHBIE CBOWCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3HUecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, YJeNIbHas
TEINIOEMKOCTh ~ BEIECTBA, YJAEIbHAas TEIJIOTa IUIABICHMSA, YyAEIbHas TEIUIOTa
napooOpa3oBaHus, yAeJIbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO
JENCTBUS TEIJIOBOM MAIMHBI, OTHOCUTEIBHAS BIIAXHOCTb BO3AYXa, DJIEKTPUUYECKHUI
3apsizl, CUJIa TOKA, MJIEKTPUUECKOE HAIIPSKEHUE, COIPOTUBIICHUE IPOBOJAHUKA, YAEIbHOE
COIPOTHBIIEHUE BEUIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA), IPU OMUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIIOIb3yEMbIX BEJIMYMH, 0003HAYECHUS U



eIMHUIBl (U3UYECKUX BEIMYUH, HAXOIUTh (POPMyIBI, CBS3BIBAIOIIUE JaHHYIO
¢u3nUecKyl0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapUKH H3YHYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKHE SBJICHHUS U IPOLECChl, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHMS BEIIECTBA,
MPUHIINII CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHS 3apsiia,
3akoH OMa /17151 yyacTka 1enu, 3akoH J[xoyns—JIeHiia, 3akoH coXxpaHeHUs SHEPTUH, IPU
ATOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3aIHCHIBATh €r0 MaTeMaTHYECKOe
BbIpa)KECHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIE€ M B KOHTEKCTE
CUTYyalui IIPAKTUKO-OPUEHTUPOBAHHOT'O XapakTepa: BBISIBIISITh
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB C
omnopoit Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3HUCCKHUX SIBJICHUH, (PU3NICCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemath pacu€THble 3agaud B 2-3 JCHCTBHS, HCHOJIb3YS 3aKOHBI U (HOPMYIIbI,
CBSI3BIBAIOIIME (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAIIN3a YCIIOBHSI 331a4H 3aITUCHIBATh
KpaTKOE YCIIOBUE, BBISABIATH HENOCTATOK JAaHHBIX Ul PELIEHUs 3a7add, BbIOMpPATH
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE 1Jis €€ PEeLICHUs, TPOBOAUTH PACUETHI U CPABHUBATD
MOJTy4eHHOE 3HaueHue GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh IpOOIEMbI, KOTOPHIE MOKHO PELIUTD IPH TOMOIIHN (PU3UIECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHUE UCCIIEOBAHMS, BBIACIATH IPOBEPSEMOE IPEAIONIOKEHHE,
OILICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIIETOBAHMS, IENaTh BHIBOJIBI;
IPOBOJUTH OMBITHI 110 HAOIIOICHUIO (PU3MUECKUX SBICHUA MM (U3MUYECKUX CBOICTB
Ten (KaWwUISIpHBIE SBJICHUS, 3aBUCHUMOCTH JaBJICHHS BO3JIyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOILIECCA OCTHIBAHUS M HArPEBAHUS IIPU U3JIYYEHUU OT I[BETa
u3dydamomeil (moriomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHUs BOJBI  OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAAM €€ IIOBEPXHOCTH, DJIEKTpU3auus Tel WU
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJIEHCTBUE IOCTOSHHBIX MarHuTOB,
BU3YaJIM3alisl MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JEHCTBUSI MAarHUTHOT'O IOJIS
Ha IPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOABHUIATEIS
IOCTOSIHHOTO TOKa): (opMyJIupoBaTh MpOBEpsSEMbIe MPEANOIOKEHHs, COOHpaTh
YCTAaHOBKY U3 INPEUIOKEHHOTO0 OOOpy/lOBaHUS, ONUCBHIBATH XOJ ONBITa U
bopMyITUpOBaTh BHIBOJIBI;

BBITOJIHAT NPSMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCMOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIAaTYUKOB
(¢u3NYeCKUX BENWYMH, CPAaBHMBATh pE3yJbTaThl W3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

NPOBOJUTH UCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PM3MUECKOIl BETMUYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUN (3aBUCUMOCTh CONPOTHUBJIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAIU MONEPEYHOI0 CEYEHMsI U yIEIbHOTO COIPOTUBIICHMSI BEIIECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSYKEHUS HA IPOBOJHHUKE,
HCCJIEIOBAaHUE TOCJIEI0BATEIbHOTO U TMapaJlIeIbHOIO COEIWHEHUN MPOBOJAHUKOB):
IUIAHUPOBATh HCCIIEI0OBaHUE, cOOUpaTh YCTAHOBKY M BBIMOJIHATH U3MEPEHUS, CIETYs
IpPEeUIOKEHHOMY IIIaHy, (PUKCHPOBATh PE3yJbTaThl MOJyYeHHON 3aBUCUMOCTU B BUJIE
TabIUI U TpaUKOB, AeTaTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeI0BAHHUS;



® [IPOBOJUTh KOCBEHHBIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yJeJIbHAs TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, CcoOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, Cleays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmozaTh MNpaBWia TEXHUKM O€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

® XapakTepu3OBaTb MPHUHIUMBI JEHCTBHS HW3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB € ONOpOM Ha MX ONUCAHUS (B TOM 4YMCIIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIePMETP, BOJBTMETP, CUETYMK DSJICKTPUUECKOM
SHEpPrUH, 3JEKTPOOCBETUTENIbHBIE MPUOOPBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEIOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
NOCTOSIHHOTO TOKAa), HWCHOJB3ys 3HAaHUS O CBOMCTBaX (U3MUYECKUX SBICHUN U
HEo0X01uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX IIeNel C MOoCcIel0BaTeIbHbIM U MapajUleIbHbIM COCIUHEHHEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOAWTH TPUMEPHl (HAXOAWTH HH(POPMAIMIO O TpUMeEpax) MPAKTHYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOW KH3HH Ui OOECIICYCHUs
0e30macHOCTH IpU OOpalleHuH C HOpUOOpaMH M TEXHUYECKUMH yCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpY’Kalollel cpese;

®  OCYIIECTBJIATH MOUCK HH(pOpMAIK (PU3NIECKOTO co/iepaHns B IHTepHETe, Ha OCHOBE
UMEIOIIMXCSA 3HAHUA U MyTEM CpPaBHEHHS JOTIOTHHUTEIBHBIX HCTOYHHKOB BBIJICISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® UCIOJB30BATH MPH BBIOJHEHUN YYCOHBIX 33/I1aHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro coiepKaHMsl, CIPaBOYHbIE MaTepUallbl, pecypchl cetu HTepHeT, BlajeTh
npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus WHPOpPMAMK W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKHE YCTHbIE cOOOIeHus, o00oO0Imas
UHPOPMALIMIO U3 HECKOJIbKUX HMCTOYHHMKOB (DM3NYECKOTIO COZAEp)KaHUs, B TOM UHUCIIe
nyOJIMYHO  MPENCTaBIsATh  Pe3yJbTaThl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeTHHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIB30BaTh U3yUEHHBIN MOHSATHIHBIA ammapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIICHUE MTPE3EHTAIEH;

® [IpU BBINOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIEIOBaHMNA (U3NUYECKUX MPOLECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 32 BBHINOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBATh  COOCTBEHHBI BKJIQJ B  JIEATENBHOCTh  TPYNIbBI, BBICTPAWBATh
KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K kxoHuy oOyueHus B 9 kJjiacce IpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpakaTb CHOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® CNOJNBb30BaTh MOHATUS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPAeKTOpus,
OTHOCHUTEJIEHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (yrnpyras, IiiacTudeckas),
TPEHHME, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSKECTH, aOCOJIOTHO TBEPJOE TEJIO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,



MEXaHMYeCKue KonebaHus ¢  BOJHBL, 3BYK, MH(pa3ByK U  YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHl HCIYyCKaHHWsl M IOTJIOIIeHUus, ainbda-, Oera- U Tramma-
W3JIy4E€HUS], U30TOIIbI, SJCPHAst SHEPIeTHKA;

pa3iauyaTrh SBJICHHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHUE, CBOOOAHOE TaJICHHE TEJ, pABHOMEPHOE
JBWKEHHE IO OKpPYXHOCTH, B3aUMOJCICTBUE Te€J, PEAKTUBHOE JBUKEHUE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXarolllie U BBIHYXKJIEHHbIE KoJeOaHHs), pe30HaHC,
BOJIHOBOE JBIJKEHHE, OTpaXCHUE 3BYyKa, MPSAMOJMHEMHOE pPacIpoCTpaHEHUE,
OTPa)KEHUE U MPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IHCIIEPCUSI CBETA,
€CTECTBEHHAsl Pa/IMOAKTUBHOCTb, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTpa U3IyUYEHUs) IO
OIIMCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarolieM mMupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOJC: MPHIUBBI U OTIUBBI, IBI)KEHHE IUIAHET
ConHEYHOM CUCTEMBI, pEAKTUBHOE JBM)KEHHUE KUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IYHaMH, 3XO, LBETa TeI,
ONTUYECKHE SBJICHUS B  TpUpOAE, OWOJIIOTHYECKOEe  JeHCTBHE  BUAWMOTO,
yIbTPAPHUOIETOBOTO M PEHTIEHOBCKOTO H3JIyYEHUH, €CTECTBEHHBIM PagrOaKTUBHBIN
¢dboH, KOCMHYECKHE Jy4YH, pPaTUOAKTHBHOE U3IY4YCHHE MPHUPOJHBIX MHUHEPAJOB,
NEICTBUE PaIMOAaKTUBHBIX M3IYyYEHHN HA OPraHu3M YelOBeKa), MPU STOM IEPEeBOAUTH
NPaKTUYECKYIO 3a/lauy B y4eOHYIO, BBIJICNATH CYIIECTBEHHBIC CBOMCTBA (IIPHU3HAKH)
(bu3NYECKUX SIBICHUM;

ONKCHIBATh U3yUEHHBIC CBOWCTBA TeN U (PU3UUYECKUE SIBICHUSA, UCTIONB3Ysl (hHU3HUECKUe
BEJIMYMHBI (CPEHSAsS U MTHOBEHHAs CKOPOCTH Tela MPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHE, MEPEMEILIEHHE, IIyTh, YITI0Basi CKOPOCTb, CUia TPEHHUs, CHUJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHe CBOOOJIHOTO MajIeHUs, BEC Tejla, UMIIYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHU4ecKasi paboTa U MOIIHOCTb, MMOTEHIIMAJIbHASL SHEPTHs Tela, IOJHATOTO
HaJ[ IOBEPXHOCTBIO 3€MJIM, TOTEHIMAIbHAS SHEPI U CKATON MPYKUHBI, KHHETUYECKAsI
SHEPIus, MOJIHAs MEXaHUYecKasi SHEPIHsl, IEpUOJI U YacToTa KoJieOaHuH, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPETOMIICHHUS CPe/bl),
IIPU ONHCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI MCIOJB3YEMBIX BEJIMYMH,
0003HaYeHMs] U €AUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHY10 (U3UYECKy 0 BETMUYHHY C APYTUMH BEIMUUHAMH, CTPOUTH I'paMKU N3YYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS M MPOLIECCHI, UCIIONIb3Ysl 3aKOH
COXpaHEHUs DHEPIUU, 3aKOH BCEMUPHOIO TATOTCHUS, IPUHLHUI CYNEPIO3ULIMU CHUIL,
MIPUHIUIT OTHOCUTENBHOCTH ['anunes, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEJIOMIICHHSI CBETA, 3aKOHbl COXPAaHEHUs 3apsoBOrO0 M
MacCOBOTO YMCEJl IPH SACPHBIX PEaKIUsX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE MPOIeCCHl M CBOMCTBA TE€l, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATh  NPUUMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOoil Ha 2—



3 U3y4YeHHBIX CBOWCTBa (DU3UYECKHX SBICHUHN, (QUINICCKUX 3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THbIC 3a/1aun (OMUPAOINECs HA CUCTEMY U3 2—3 ypaBHEHHIA), HCIIOIb3YsI
3aKOHBI M (HOpMyIIbl, CBsI3bIBaONIME (DU3MUYCCKHE BEJIWYMHBI: Ha OCHOBE aHaHM3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PELICHUS,
NPOBOJIUTh PACYEThl W  OICHMBATh PEATUCTHYHOCTH IMOJYYCHHOTO 3HAYCHUS
(U3NIECKOil BETMYNHBL;

pacrio3HaBaTh Npo0IEeMbl, KOTOPHIE MOKHO PELIUTD IPH MOMOIIH (PU3HUYECKHX METOJIOB,
UCTIONB3Ysl OIMCAaHWE WCCIENIOBAaHMSA, BBIICIATH MPOBEPSAEMOE TMPEANONIOKEHHUE,
OILICHUBATh MPABHIBHOCTh IMOPSIAKA IPOBEICHUS WCCICIOBAHUSA, JIENaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUH WM (PU3HMUYECKUX CBOMCTB
Tes (M3y4eHrue BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCHMOCTD
nepuo/ia KojebaHuil MpyKMHHOTO MasiTHUKA OT MAcChl TPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJICOAHUI, IPSMOIMHEHHOE PaclpoOCTpaHCHHE
CBETa, pa3JIoKEeHUE OCJIOTO CBETA B CIIEKTP, H3yUYCHHE CBOMCTB N300pasKEHHSI B INIOCKOM
3epKajsie M CBOMCTB W300paKeHHWS MpeaMera B coOuparomieil auH3e, HaOnroaeHue
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIYYEHHUs): CaMOCTOSTENLHO cOoOMpaTh
YCTaHOBKY W3 W30BITOYHOTO Habopa 00OpYyJOBaHHsI, OIUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYITUPOBATH BHIBOJIBI;

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpenenss CpeaHee
3Hau€HUE H3MepsieMON BeIMUYMHBI ((POKYCHOE pPACCTOSIHUE COOMpAIOLIE JIMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIWYMH C HCIOJIb30BAaHHEM
IPSIMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM JIBUKCHHUH
0e3 HavaIbHON CKOPOCTH, TIEPHO/Ia KOJIEOAaHWH MAaTeMaTHYECKOTO MAasITHUKA OT JITTUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAXKEHHS CBETA OT yIJia MaJeHHs U YIJia MPEIOMIICHHS OT
yria MajeHus): MIaHUPOBaTh HCCIENIOBaHHUE, CAMOCTOSTEIbLHO COOMpaTh YCTaHOBKY,
dbukcupoBaTh pe3yNabTaThl MOJTYYEHHOW 3aBUCUMOCTU (U3MUYECKUX BEJIMYMH B BHJE
TaOIHI U TPaUKOB, AETAaTh BBHIBOKI 110 pe3yJIbTaTaM MCCIIeIOBAHNUS;

NPOBOJUTh KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIUYMH (CPEIHSs CKOPOCTh H
YCKOpPEHHE TeJia MPH PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpEHHE CBOOOIHOTO Ta/ieHus,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJBKEHHUS, MEXaHW4eckas pabora u
MOIIIHOCTb, YACTOTa U MEPHO/] KoJeOaHN MaTeMaTHUECKOTO U MPY>KUHHOTO MasiTHUKOB,
OomnTHYEeCKas CuiIa coOuparoumiel IWH3bI, paAHOAaKTUBHBIN (OH): TUIAHUPOBATH
U3MEpEHUs, COOMpaTh HSKCIEPUMEHTAIHHYIO YCTAaHOBKY W BBINOJHATH H3MEpPEHUS,
CIIeys IPEITIOKESHHON MHCTPYKIINH, BEIYUCIIATH 3HAYCHUE BETMIUHBI 1 aHATU3UPOBATh
MOJIyYeHHBIE PE3YJIbTAThI C YUETOM 33JaHHOM MOTPEITHOCTH U3MEPEHUH;

coOioiaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢  J1abopaTOpHBIM
000pyT0BaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (DU3MUECKHX MOJeNel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYECUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HyKJIOHHAst MOJIENIb aTOMHOTO SIApa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX NPHOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOil HAa X OMUCAHUS (B TOM YHCIIE: CIUAOMETP, JTaTYUKHU TOJT0KEHUS,



pacCTOSHUS ¥ YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, IEPUCKOTI, (hoToanmapar, OnTHIECKUe
CBETOBOJIbl, CIIEKTPOCKOIN, MJO3MMETp, Kamepa BuibcoHa), Hcronb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOILIECCOB NMPHU PEUICHUH Yy4eOHO--
NPAaKTUYECKUX 3aJay, ONTUYECKHE CXEMbI JJIs NMOCTPOEHUsS] N300pakeHUH B IIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOANUTH TPUMEPHl (HAXOAWTH HMH(OPMAIMI0 O TMpUMepax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM XHU3HM U1 oOOecredeHus
0€30IaCHOCTH TpH OOpalIeHuHu ¢ [pudopaMH U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpPAaHEHHs 370pOBbsi M COONIOAEHHS HOPM 3KOJOTMYECKOTO IOBEICHUS B
OKpYXalollei cpee;

OCYILECTBIIATh IMOMCK HHpoOpMauuu (uznyeckoro coxaepxkanuss B IHrepHere,
CaMOCTOSITENIEHO (POPMYJIHPYS TOMCKOBBIN 3allpoc, HAXOMUTh IYTH OIPEACICHUS
JIOCTOBEPHOCTH TOJY4YeHHOW MHGOpMAIlMM HAa OCHOBE HMEIOIIMXCS 3HAHUM MU
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MIPH BBHIIOJHEHUN YUYEOHBIX 3a/laHUi Hay4YHO--TIOIYJIIPHYIO JIUTEPaTypy
(bu3HYECKOro coiepKaHMsl, CIPaBOYHbIE MaTepHalIbl, pecypchbl ceTu HTepHeT, BlaJeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOro COJep:KaHus, MyOJMYHO NPEACTaBIAThH
pe3ynbTaThl NPOEKTHOM MIIM MCCIEA0BATEIbCKON AEATEIbHOCTH, TP ITOM IPaMOTHO
UCITIOJIB30BaTh HM3YUYCHHBIM TMOHATUHHBIA amnmapar W3yd4aeMoro pasziena (U3uKH U
COIIPOBOKIATh BBICTYIUIGHHE IIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEeH ayauTopun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Kontposbnubie | IlpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsbl
Paszjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLEro MUpa
bubmuorexa [JOK
11 o - 2
HISHIa * Hayla O TpHpoAe https://m.edsoo.ru/7f416194
bubmnoreka LIOK
12 o 2 1
HISHTHCCIHE O https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneiy 6
Pa3nen 2. [lepBonayajibHbIe CBeJIEHNS 0 CTPOEHHHU BeleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEIECTE https://m.edsoo.ru/7f416194
59 JIBi>KeHUE ¥ B3aUMOIEUCTBUE YaCTHI] 5 1 bubnmnoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPSTATIIHE COUTOMIIA BeMllecTsa https://m.edso0.ru/7f416194
Hroro no pazaeiy 5
Pasnen 3. /IBU:KeHHMe ¥ B3aMMOAelHCTBHE Tell
bu6mmorexa [IOK
3.1 M 3
CAMITICCROC ABIIICHHIC https://m.edso0.ru/7f416194
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bu6mmoreka [IOK

32 Heptus, Macca, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 (una. Bret o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, JKHAKOCTEl U ra3oB
41 Hasnenue. [lepenaua naBienus TBEPILIMU 3 bubnunoreka [IOK
' TE€JIaMH, )KUIKOCTSIMH U Tra3aMH https://m.edso00.ru/7f416194
bubmuorexa [JOK
42 Alapaterue xuxocth > https:/m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChepHoe faBeHHe 6 https://m.edso0.ru/7f416194
44 JericTBrE )KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubnunoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznery 21
Pa3gen 5. PaboTa u MoumiHOCTh. JHEprus
bu6mmorexa [IOK
o1 Pabora i mongocTs 3 . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.2 II 5 1
POCTRIE MEXAHISMEL https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
5.3 M 4 1
CRATIHECKA SHepHt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

Kosaun4vecTBOo 4acos JIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uugpoBbie
Ne i/ P Kontpoabusie | IIpakrtuyeckue (wpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TensioBbie ABJICHUSA
bubnuorexa [JOK
1.1 i 7
CTpOCHHE 1 CBOHCTBA BewICCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 T 21 1
CTIOBBIC HPOLIECCRt > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3jien 2. DinekTpryecKkue M MATHUTHBIE SIBJIEHHS
91 DNeKTpUYECKUe 3apsiIbl. 3apsiKEHHBIC Tela 7 1 bubnnorexa [IOK
' U UX B3aUMOJECHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmmotexka [IOK
2.2 IT i i 2 1 7
OCTOSIHHBIW AJIEKTPUYECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmmotexka [IOK
2. M 1 1.
3 ATHITHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmotexa I[IOK
24 4
DEKTPOMATHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro o pasnery 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJIACC

No HaunmenoBann | KosnuecTBo yacoB DJIEeKTPOHHbBIE
" | epa3saesioB (uudposbie)
n/ Bcer | Konrpoabn | IIpakrHuec
TeM o0pa3oBaTejibHbIE
Il 0 ble padoThbI KHe padoThbl
NMporpaMmbI pecypchl
Paznea 1. Mexannuyeckue sABJICHUSA
MexaHn4eCcKoe
bu6mmoreka [IOK
JIBIMOKCHUE U
1.1 10 1 https://m.edsoo.ru/7f41
CITOCOOBI €T0
adab
ONHUCaHUS
BzaumopetictBu bubmmorexa [OK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Te
a4a6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHCHHS
adab
Hroro mo pazneiry 40
Pa3nen 2. Mexanuueckue KoJ1e0aHus ¥ BOJHbI
Mexanuyeckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJieOaHus
a4a6
bu6nmmoreka [JOK
MexaHndecKue
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
adab
Hroro no pazneny 15

Paznen 3. DiiekTpoMaraHuTHoe

I0JI€ U JIEKTPOMATrHUTHBIEC BOJIHBI

DJEeKTpOMAarHuT
bu6mmorexa [IOK
HOE T0JIe U
3.1 6 2 https://m.edsoo.ru/7f41
AIIEKTPOMArHUT
a4ab
HBIC BOJTHBI
Hroro no pazaeiy 6
Paznen 4. CBeToBbIE sIBJIEHUS
3aKOHBI bu6mmoreka [IOK
4.1 pacnpocTpaHeH 6 2 https://m.edsoo.ru/7f41
WS CBETa adab
JIun3bl 1 bubnuorexa [JOK
4.2 OINITUYECKHE 6 3 https://m.edsoo.ru/7f41
puOOpEI a4ab
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I[TPOI'PAMME

Paznosxxenue bubmuoreka [JOK
4.3 Oenoro cBeTa B 3 2 https://m.edsoo.ru/7f41
CIIEKTP adab
Hroro no pazneny 15
Pa3znea 5. KBantoBbie ABIeHUA
Hcnyckanue u bub6numoreka LIOK
5.1 MOTJIOLICHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
Crpoete bubmnoreka LIOK
52 P 6 1 https://m.edsoo.ru/7f41
aTOMHOTO S/pa adab
deDHLLE bubmuorexa [JOK
53 A°p 7 1 1 https://m.edsoo.ru/7f41
peaKIuu adab
Htoro no pazaeny 17
Pa3nen 6. [IoBTOpUTEILHO-0000 AN MOTYJIb
[ToBTrOpenue n
00o001eHne bubmuoreka [JOK
6.1 coJiep KaHus 9 2 https://m.edsoo.ru/7f41
Kypca (pu3UKU adab
3a 7-9 kimacc
Hroro mo paznery 9
OBIIEE
KOJIMYECTBO
YACOB I1O 102 3 21
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