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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeamera « Ouznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYaloOlUUMXCSd W OpraHM3alMi0 HM3y4YeHUs (GU3MKU Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3nMKe yYHUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHus.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHnus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3yYaeMbIX XUMHUEH,
Ouonorueli, acTpoHoMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 rNMaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOmiero oopazoBaHus
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0y4aromuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTB!
® HAay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W KCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJIyYEHUS BEIBOJIOB.
[lenn usyueHus (UMK HAa YPOBHE OCHOBHOTO OOIEro OOpa30BaHUS OMNpPENEICHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroLIMX OCHOBHbIE 00111€00pa30BaTEeNbHbIE IPOrPaMMBL,
yTBep)kAEHHON pemienneM Kosnernn MunucrepctBa npocsemenust Poccuiickonn denepanun
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeEToJle¢ TMO3HaHuiA U (HopMHUpOBaAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyayuieid mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY O0OYUEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTxeHne 3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00eCIeUnBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:

e [puOOpeTeHHE 3HAaHUN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPUICCKIX, MAaTHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH M  OOBSACHATH (PUIWUYCCKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C MCIOIb30BAaHHEM
bu3HYECKUX MOEIIEH, TBOPUECKHUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33714,

® pa3BUTHEC YMEHUU HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJIbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHHEM
HU3MEPUTEIIbHBIX TPHOOPOB;

e OcBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMaruei (GU3MUECKOro CoAep>KaHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIU3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu IpodheCCUOHATBLHOM ACSITETbHOCTH, CBI3aHHBIMU C (DH3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKON HAYKU.

Ha w3yuenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pu3nke nepeyeHsb J1adbopaTOPHbIX pabOT U OIBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTesb JAejaeT BbIOOp MpOBeACHMs J1a00OpaTOpHBIX paboOT U
OTIBITOB C YUYETOM MHIWBUIYAIBHBIX OCOOCHHOCTEN 00YYaroINXCs, CIIMCKA YKCIIEPUMEHTATBHBIX
3aJJaHUH, Mpe/IaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoHas CUCTEMA €UHMUII.

Kak ¢u3uka m apyrue ecTtecTBeHHbIE HAyKH M3Yy4aloT NpHupoxy. EcTecTBeHHOHAYYHBII
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3NYECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, SIEKTPUUECKUE, MAarHUTHBIEC, CBETOBBIC SIBIICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpPa MPSAMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBBHIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenue 1EeHbl JeIeHUs KAl H3MEPUTEIHLHOTO Mprodopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MalbIX TEl.
W3mepenne temiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTuMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh IMOJIETA IApHKa,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEILIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. B3aumopelicTBHEe 4YacTHIl BELIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEIECTBA: CTPOCHHME TIa30B, JKHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocCBsA3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddysun.

3. HaOmonenue sBreHMiA, OOBSCHSIIOMNXCS MPUTSHDKEHUEM HITH OTTAIKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmbIThI 10 0OHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€T myTH U BpeMEeHH BUKEHUSI.

SBnenue wmHepuMu. 3aKOH HMHEpUMH. B3aumoneicTBuE Ten Kak NpUYMHA W3MEHEHHS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

agrwbdE



Cuna kak XxapakTepucThka B3aummojeicTBus Ten. Cuila ympyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocTh. CnokeHue cuil, HaIllpaBJICHHBIX IO
ozHOH npsimoil. PaBHozelcTByromas cwil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habmroienue siBieHUs] UHEPIIUH.
HaburoneHne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
JIaﬁopamopnbte pabomot u onvimol.
1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABM)KEHUs (LIapuUKa B KUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpyCKa WM INapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (IedopMaiuu) Mpy>KUHBL OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS U YBEIUYCHHS JTaBieHus. JlaBnenue raza. 3aBUCHMOCTh
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEPABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH [lackans. [IneBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUAKOCTU OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaronecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IyIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TelNo. BrlTankuBaromias (apxuMe0oBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxorniaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mapaBamyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOW dYacTh Tena H

MJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWUE WM TIOTPY)KEHHE Tell B 3aBHCHMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOM B KHMJIKOCTb
YacTH TeJna.

2. OmnpezneneHue BBITAIKUBAIOMIEH CHUJIBI, JEHCTBYIOLIEH Ha TeNo, IMOTPYXEHHOE B
KHUJKOCTb.
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3. IlpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIICH CHJIBI, JCHCTBYIONIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

4. OnbIThbl, JEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpeleleHue €&
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHeprusi.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHS
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KII npocTsix MexaHu3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass dHeprusa. Kunerndeckas W mnoreHuuainbHas 5SHeprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXpaHEHUS SHEPIHU B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuwsie pabomot u onvimul.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAJILHON TIOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUH.
8 KUIACC

Pa3pen 6. TerioBbie IBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOeHHs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMbITb, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemiecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWE M KanWUIApHbIE siBleHUs. TeroBoe
pacuImpeHue u cxxartue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUYKEHUS YAaCTHII.
Buytpennsst osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. Buapl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepAeBaHUE KPUCTAIITHYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u kKoHjeHcanwus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner pabotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBHKEHUS.

Hab6mronenue nuddysun.

Habmronenue sBJIeHU cMaulBaHUs U KATAJUTSIPHBIX SBJICHHM.

Habmroienue TemnoBoro pacipeHus Ted.

V3MeHeHre naBlieHus Ta3a MNPy H3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
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6. IlpaBuia usmepeHus TeMIepaTypsl.
7. Bunel Temionepenayu.
8. OxuaxxaeHue npu COBEPIIICHUU PaOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOThI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN Pa3IMUHbIX BEIIECTB.
11. Habmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU IJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnwvie padbomwt u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBiIeHUs BO3lyXa B OaJUIOHE IINPUIA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEH SHEPIUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBIEHHUS TETNIOOOMEHA PU CMEIIMBAHUY XOJIOHOW M TOPSTUEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHS.

12. OnpeneneHrie OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI ITABICHUS JIbIA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja 3leKTpUYECKUX 3apsaoB. BiaumopelicTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsJI0B U PaCCTOSTHUSL MEXKy TEIaMH).

Onexkrpuueckoe nose. Hanpsox€HHOCTh 3nexTpuyeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuuecKui 3apsan. CrpoeHue
atoMa. [IpoBOITHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. McTouyHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
IIPOBOJHMKA. YJEIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECKOTro ToKa. 3akoH Jxoyns—JleHma. Dnekrpuyeckue enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHl. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNEe ANEKTPOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcnonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKumu. IlpaBuio  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3IEKTPUUECKOM HHEpruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

s E
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DJIeKTpU3anus Tell.

JIBa poJia AJIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTU4ecKast UHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "a30BBbIii pazps.

. I3mepenne cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 37eKTpUYECKOro HaIpsKEHUST BOJIbTMETPOM.

. Peocrat u mara3uH cCOnpOTHBIICHUM.

. B3auMozeiicTBrue MOCTOSIHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI 10JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwvie padbomut u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUS DIIEKTPUYECKOTO TOJI HA TPOBOIHUKY U TUDJIEKTPUKH.
CO6opxka u mpoBepka paboThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CUIIBI TOKA.

W3mepenue U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYLIETO Y€PE3 PE3UCTOP, OT COITPOTHUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJHHUKA OT €ro JUIMHBI, IIJIOLIAAU IIOIEPEYHOT0 CEYEHHS U MaTepHalIa.

IIpoBepka mpaBuia CIIOXKEHUS HANPSIKEHWA IPU IOCIEI0BATEIBHOM COECIMHEHUU
JIBYX pPE€3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA ITPH MapaJUIeIbBHOM COEMHEHUHN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT HAIPSKCHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3JeIIeHNN.

HccenenoBanue 1elCTBUS HIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS KATYIIKHA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

W3y4eHne neicTBUsI MATHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHne padoThl JIEKTPOIBUTATENS.



20. Usmepenue KIIJI snekTpoaBuraTeibHONW yCTAaHOBKH.
21. OIMBITEL 110 HUCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWUH: HUCCICAOBAHHC

W3MEHEHUH 3HAYCHMs U HAIIPABJICHUS UHAYKIIHOHHOIO TOKA.
9 KJIACC

Pa3znea 8. Mexannuyeckue siBJIeHHUS.

Mexanunueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMoOIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoooHoe mageHue. OmbIThI
[Nasnnes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepBoiii 3akon Herotona. Bropoii 3akon Hprorona. Tperuii 3akon Hptorona. [lpunimn
CYNEPIIO3ULUHU CHUIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIbKEHHMS, CUJia TPEHUS
MIOKOSI, IPYT'H€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmuueckas ckopocTs. Heecomocts u
Neperpy3KHu.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Umnynec tena. M3meHenue umnyibca. Mmnynsc cunbl. 3aKOH COXpaHEHHs MMITyJIbCa.
PeakTuBHOE IBMKEHUE.

Mexanunueckass padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroil npyxuHsl. Kunertndeckas sHeprus. TeopeMa 0 KHHETHYECKOU
DHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOT O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TYTEH W TPACKTOPHH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS PSIMOIMHEHHOTO TBH)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HalGnronenue nBukeHus Tea M0 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUN, IPOUCXOAINX B cucTeMe oTcuéra «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENIbHO KabuHeTa (U3HKH.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MaccChl Teja U ISHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JBHKEHHH.

10. Tepemaya uMmyIbCca MpH B3aMMOICHCTBHH TEIL.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aMMOACHCTBHH.

13. Coxpanenue uMIyJsbca mpu abCOIOTHO YIPYTOM B3aUMOJICHCTBUY.

14. HabGmroneHrne peakTHBHOTO JBUKECHUS.

15. CoxpaneHnue MeXaHU4EeCKON SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopuvie pabomsl u onvimot.

1. KoHnctpyupoBaHue TpakTa IUIsl pa3roHa M JajdbHEUIIEro PaBHOMEPHOIO JBUKCHHS

IIapUKA WIH TEIEKKH.
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10.

11.

OnpeneneHue CpeAHEH CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHUS INApHUKa IO
HaKJIOHHOM IJIOCKOCTH.

OmnpeznencHue YCKOpEHHs Tella NMPH PAaBHOYCKOPEHHOM JIBIDKCHHH I10 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU MIPU PAaBHOYCKOPSHHOM JIBIDKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM MPH PABHOYCKOPCHHOM JIBIDKEHUHM 0€3 HavallbHOU
CKOpPOCTH INYTH OTHOCATCA KaK pPAang HEYETHBIX 4YuCceil, TO COOTBCTCTBYIOIIHC
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

I/ICCHGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJbHOI'O
JTABJICHUSL.

Onpenenenne kKodhUIMEHTa TPEHUS CKOJIBKCHHSL.

OnpeneneHue )XECTKOCTU TPY>KUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUHM Tejla II0
TOPH30HTAILHOW MTOBEPXHOCTH.

Onpenencare pabOThl CHIIBI YOPYTOCTH TpPHU HOABEME TPy3a C HCIOJIB30BaHHUEM
HETIOBIKHOTO U TOBHYKHOTO OJIOKOB.

W3yueHue 3aKoHA COXPAHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxarmue konebanus. BeiHyxkaeHHble KojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbIe U onepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. ['pomMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHdpa3Byk u ynpTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CHUIIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHui rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUI U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIBHBIX U MOMEPEYHbIX BOJIH (HA MOAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYEeCKH pe30HaHC.

Jlabopamopmnwvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U MEpHOAA KOeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHune YacTOTHI U TIepro/a KoJeOaH i TPY>KHHHOTO MasiTHAKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAA KoJeOaHMM MOABELICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHO/A KOJEOAHUM MPYKMHHOTO MasTHUKA OT MaccChl
rpys3a.

5. TlpoBepka HE3aBUCHUMOCTH IepHoOAa KoJIeOaHWN Tpy3a, MOIBEIIEHHOIO K HHUTH, OT
Macchl rpy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUojia KOJeOaHWH MPYXHUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE ToJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBONCTBAa 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBEIE CBOKCTBA CBETA.
Hemoncmpayuu.



1. CsolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBa CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIHOTO Tene(oHa.

Pa3gen 11. CBeToBbIe IBJICHUS.

JlyueBas mognenb cera. Mcrounuku cera. lIpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (QoToanmnapaTa, MHKPOCKONA H
Teneckorna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpajJbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[TpsimonuHEtHOE pacpocTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon styueit B coOMparomiei TuH3e.

Xox J1ydeil B paccenBarolei JIMH3E.

[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.

. IIpunnun neiictBus ¢oTtoanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. Tlony4enune 6enoro cBeTa Mpy CIOKEHHH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomsl u onvimot.

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O JIyda OT yIJla MaJeHus.
2. M3ydeHue xapakTepUCTHK M300pa)KeHUs IPeAMETa B IJIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHHs Ha
IPaHULIE «BO31YyX—CTEKIIO».

[TomyueHnue n300paskeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMpArOIIEi INH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHHM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znea 12. KBantoBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u
norsjouieHre ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHuWe aTOMHOTO siIpa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
NoJTypacrnaja aTOMHBIX sIJIEp.

SnepHble peakMy. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MAacCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX siaep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4eHHS U MOTIOUICHHUS.

2. CrnekTpsl pa3IMYHBIX ra30B.

3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

CoNoOA~WNE
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5. Pabora cu€rurika HOHU3HPYIOUTUX H3TyUCHUHN.

6. Perucrpanus u3imydeHus: IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwvie padbomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIyUECHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (I10

dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMN  MOAYIb  MpEAHAa3HAueH [UIsl CUCTeMaTH3aluu U
0000111eHUsT IPEMETHOTO COJICPKAHMS U OTBITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yqaroUIMXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[Ipy wu3ydyeHHWHM JAHHOTO MOJYJS pealu3yloTCd M CUCTEeMATU3UPYIOTCS  BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX Pe3yJbTaTOB 00ydeHwus, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMS SIBICHHNA NPUPOJBl M TEXHHKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPUMEHsSI TOJTy4YCHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep IaHHOTO pa3zelia pealn3yeTcs 3a CU€T TOro,
YTO 00yYaronuecs BHIMOIHAIOT 33aaHUs, B KOTOPBIX UM MPEJIaraeTcsi:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAyYHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MPOBEPKH THITOTE3 U TOJTYYECHHUS TEOPETHUIECKUX BBHIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbraTte u3yueHus (U3MKM Ha YPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUs Y

oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKHUX YUEHBIX-(PU3HUKOB;

2) rpaxJIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMCHCHHEM JOCTHKCHUH (PU3UKH;

- OCO3HAaHME BaKHOCTU MOPAJIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (M3MUECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTH (IM3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) popMupoBaHus KyJbTYpPbI 310POBbS U IMOIHOHAJIBHOIO 0JIATONIOJIYYHS:

- OCO3HaHWE LEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
AIEKTPUUYECKUM U TEIIJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIIOBUSX;

- c(hOpMUPOBAHHOCTh HABBIKA peIIEKCUU, NMPU3HAHUE CBOETO MpaBa Ha OMUOKY M TaKOTO
e IpaBa y Ipyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHUSA:

- aKTUBHOE Y4YacTHE€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HAaNpaBiIEeHHOCTH,
TpeOyIONINX B TOM YuCle U GU3HUYECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3ydeHHIo Mpodeccuit, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHUEHTalMs Ha MpPUMEHEeHHe (PU3NYECKUX 3HAHUU [UIs pelieHus 3axad B 00JacTu
OKpPY’KaloIlled Cpe/pl, MIIAHUPOBAHUS TMOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEIACTBUI
JUISL OKPYKAIOIIEH Cpeibl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMATBHON U MPUPOAHOM Cpebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBMM NPHU BBINOJIHEHUHM HCCIEAOBAHUA M TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO IEATEIbHOCTD;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHpPOBATH HUIACH,
TIOHSTHSA, TUTIOTE3BI O PU3HUIECKUX O0BEKTAX U SIBJICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBS3H MIPUPOJIBI, OOIIECTBA M YKOHOMUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JACUCTBUU C Yy4YETOM BIIMSHUSA HA OKPYXKAlOLIYK CpeAy, BO3MOKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesymnbrare ocBoeHHMs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQopMUpOBaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIE yUeOHbIE ACHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKUA OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIsi 000OIICHUS
Y CpPaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUs B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYCHHH (UBNYECKUX SIBICHUNA U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3NUECKUX BEIHYUH;

® CaMOCTOSATENbHO BbBIOMpaTh CHmoOco0 pemieHus y4eOHOM (Qu3uyeckol 3amauu
(cpaBHEHUE HECKOJIbKMX BapHUaHTOB pEILIEHUs, BBHIOOp HambOosee MOIXOMISIIET0 C
y4ETOM CaMOCTOSTEIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® 1ICIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIAaHY ONBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTHh MH(OpPMALMIO, TOJYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalIbHENIIEe pa3BUTHE PU3NYECKUX MPOIIECCOB, a TaAKXKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

® [IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTHI U 3alpoChl IpPU IOUCKE U OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON yueOHOoM (pu3ndeckoil 3a1auu;

e AHAJIW3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMANbHYIO (DOpPMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXeMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUSMHU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

e B Xo0le OOCYXIeHHs Y4eOHOro marepuala, Pe3yJabTaToB JIAOOPATOPHBIX pPabOT W
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIE Ha PellieHue 3a/1a4i U MoJiep KaHue 0J1aroenaTreaIbHOCTH OOIIeHHUS,;

® CONOCTaBISATh CBOM CYXJACHHUA C CYXIEHUSMH JApPYyTUX YYacTHHKOB JlMaiora,
OOHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyAIbHON PaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYkAaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KadyeCTBEHHOrO pe3ysbTaTra IO CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHUBATh KA4YeCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT IO KPUTCPUSM,
CaMOCTOSITEIIEHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX Ul peIIeHUs
(bu3nyECKUX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAX NPUHATUS pEHIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pELIeHUS (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MIpeiaraéMble BApUAHThI PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToB JesTeIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 kJjacce NnpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3NYECKHEe W XUMHYECKHE SIBICHHUS, HaOII0JeHHeE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIIAs cuiia, Jedopmanus (ympyras, IUIacTUYecKasl), HEBECOMOCTb,
cooOUIaoNIMecs CoCy/ibl;

paznuyath siBreHus (1ud¢ys3us, TemI0BOe ABMKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBbIO BpallCHUs, Iepelaya NaBJICHHUs TBEPIBIMHU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBJIeHUE, IJIaBaHUE Tell, IPEBPaLCHUs



MEXaHUUYECKOMW YHEPIUN) 110 OIMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PH3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOIE U
TEXHUKE, BIMUSHUE aTMOC(EpPHOrO MABICHHUS Ha KMBOM OpPraHU3M, IUIaBaHHE PHIO,
pblYark B TeJe YelOoBeKa, IIPU 3TOM IEPEeBOIUTH IPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyThb, CKOPOCTb, CPEIHsA
CKOpOCTb, CHJIa YIPYIOCTH, CHUJa TSDKECTU, BEC Teja, CWUila TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOUIAs CWJIA, MEXaHWdeckas paborta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOro JCWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTECHLUAIbHAs 3HEPrus), IpuU ONUCAHUU HPAaBUIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BETMYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3MUecCKUX BEIUYMH, HAXOOUTh (DOPMYJIbl, CBSA3BIBAIOIIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOHUTH TpapUKH H3YYCHHBIX 3aBUCHMOCTEH
(bu3nUecKuX BEIUYMH,

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IPOLIECCHI, HCIONb3Ys
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, npaBWIO paBHOBecUsl pblyara (0JI0Ka), «30J0TO€ IPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHUsS MEXAaHWYECKOM »HHEpruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BhIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MpPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IMPUUUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ OMopoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 neHcTBHSA, HCHOJIB3YsS 3aKOHbI M (OPMYIIBI,
CBs3bIBalOLIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3ajauu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
IIPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHBbIE JaHHbIE, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTh NOTYYEHHOU (PM3NYECKON BETNUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEIIOI0KEHNE
(rumote3y), pazauyaTh M HMHTEPIPETUPOBATH MOJIYYEHHBIH pe3yjbTaT, HaXOIUTh
OIIMOKY B XOJI€ OMBITA, JI€JaTh BHIBOABI IO €r0 pe3yJbTaTaMm;

IIPOBOAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATH TPOBEPsieMble MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHHUS, 3aMIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITNOJHATH NPSIMbIE U3MEPEHHsI PACcCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUIIbl U
TEMIEPATypPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
NPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMUYUHBI OT JPYroi c
HCIIOJIb30BaHUEM MPSAMBIX HU3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JBWKEHHsI TeJa, CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOMIaaN
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTH OT Y/UIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIECH
CUIBl OT OOBEMa TMOTrpYyKEHHOWM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,



YCIOBUH IJaBaHMA TeJ, YCIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4yeOHOro MCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M BBINOJHATH
U3MEpEHUs, cienys MpeUIoKeHHOMY ILUIaHy, (PUMKCHPOBaTh pe3yJbTaThl IOJIy4E€HHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIMUYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHsA, JAaBICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHWU3MOB), CIenysl IPEeIJIOKEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh MpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, phbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOpPOH Ha WX OmMcaHus (B TOM YHUCIE: MOAIMUIHUKH, YCTPOHUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH IMPUMEPHl (HAXOAUTh MHPOpPMALMI0 O MpHUMEpax) MPaKTHYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlei cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VIHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SBISETCS] MPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYeOHBIX 3a/laHUi HayYHO-TOMYJISIPHYIO JINTEPaTypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMAaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOUICHHS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIK (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIe IMyOJINYHO AeNaTh
KpaTKHe COOOIIEHUS O pPe3ysIbTaTax MPOEKTOB MM yUeOHBIX UCCIIEIOBAHUH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHBIH TOHATUHHBIM ammapar Kypca (DU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUENH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacrpenenirtbs 00sS3aHHOCTH B
rpymnme B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJI€ANTD 3a BHIIOJIHEHHUEM IUIaHA
JIeCTBUHM, aZeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JACATEIBHOCTh TPYIIIHI,
BbICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHHE OKPY KAIOIINX.

K xoniy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

WCIIOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JABHUKEHUE aTOMOB H
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBIIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATyPa, BHYTPEHHSSA
DHEPIHUs, TEILUIOBOUW JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUH 3apsill, SJIEKTPUUECKOE



110JIe, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pa3iauyaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHUE W CXKaTHE, TEIUIoNepenayda, TEMJoBOe
paBHOBECHE, CMAayuBaHWE, KaNWUIAPHBIE SBJICHUSA, WCIApPEHHUE, KOHJECHCALMS,
IUIABJICHUE, KpucTajm3anuuss  (OTBepAeBaHME),  KHUIEHHE,  TeIJionepesaya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YE€HUE), DJIEKTpU3ALUs TeJl, B3aUMOJICHCTBUE
3apsA70B, NEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIUS) 10 ONMCAHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpPUCTAUIBI B mpupoje, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKHUBBIX OpPTaHHU3MOB,
MarHuTHOE mosie 3eMid, Jpeld MOIHCOB, pOJib MArHUTHOTO IOJIA AJS JKU3HU Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IEPEBOJUTH NMPAKTUYECKYIO 33]ady B Y4EOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPrus, KOJMYECTBO TEIUIOTHI, YZAEJbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YZACJIbHAas TeEIIoTa
napooOpa3oBaHus, yAeiabHas TEMJIOTa CrOpaHHs TOIUIMBA, KO3((UIMEHT mose3HOro
JEHCTBUS TEIUIOBOM MallMHBI, OTHOCHUTEJIbHASI BIAXKHOCTh BO31yXa, JJIEKTPUUECKHUU
3apsf, CHJA TOKA, OJJIEKTPUYECKOE HAIPSHKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yZIeIbHOE COIPOTHBIIEHUE BEILECTBA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOI0 TOKa), IPU
ONMCAHWU TMPaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEIMYMH,
0003HaueHMs M eMHUIBI (PU3NYECKUX BEJIMYUH, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUMH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIEHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIE TIIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
OPUHIUI CYNEpHo3UuIUKM Mojiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—J/IeHua, 3akoH coxpaHeHus
SHEPIuH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa U 3alMChIBATH €ro0
MaTE€MaTU4YeCKOEe BBIPAKECHUE;

OO0BACHATh (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyauuun IIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATD
MPUYNHHOCIECTBEHHbBIE CBSA3HM, CTPOUTh OOBSACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
oropoif Ha 1-2 U3y4YeHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaloIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalii3a YCJOBUS 3aJauu
3aMCBIBaTh KPATKOE YCIIOBME, BBISABIATH HEJOCTATOK JAHHBIX Ul PELICHUS 3a7a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUIECKHX
METONOB,  MCIOJB3ys  ONMCAHUE  HUCCICAOBAHMSA,  BBIICIATH  IIPOBEPSIEMOE
IIPEANOJIOKEHNE, OLECHUBATh IPAaBUIBHOCTh NOPSAJKA IPOBEIECHUSI HCCIEIOBAaHHUS,
JlelaTh BBIBOJBL;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBONCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[IyXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH NPOLIECCAa OCThIBAHUS U HAarpeBaHUs MIPHU U3JIyUYEHHH OT LIBETa
U3Iydaroume  (Morjiomaroneil) MOBEPXHOCTH, CKOPOCTb HCINApEHHsl BOJBI  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, HJIEKTpH3alus Tel u
B3aMMOJIEMCTBHE 3JIEKTPUUECKUX 3apsiOB, B3aMMOJECHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX 10JI€H IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (hOpMyJMpoOBaTh IPOBEpSEMblE MPEAIOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEUIOKEHHOTO0 O00OpYAOBaHMs, ONUCHIBATH XOA OIBITa U
(GopMyIMpOBATH BBIBOABI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXKHOCTHU BO3/1yXa,
CWJIBI TOKA, HANpPSUKEHUS C MCIIOJIIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JAaTYMKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pPE3YyJbTaThl U3MEPEHUH ¢ Y4YETOM 3aJlaHHOMN
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEUYHOI0 CEYEHUS U YJEJIbHOIO CONMPOTUBIICHUS BEIIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEe0BaHUE, cOOUPATh YCTAHOBKY M BBIIOJHATH M3MEpPEHMs, CIeays
IPEUIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJbTAThI MOJYYSHHON 3aBUCHMOCTH B BHJIE
TabIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJIbTaTaM HCCIIeI0BaHHUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, COIPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEeJI0KEHHOW MHCTPYKIMH, U BBIYUCIISATh 3HAUEHUE BEJIUUNHBI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOpOM HAa UX OMHMCAHUS (B TOM YHCIE: CHCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK HIIEKTPUUYECKON
SHEpPruM, JIJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIraTelb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAaHUA O CBONCTBaxX (U3MUECKUX SBJICHUH U
HEo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUYECKHE YCTPOMCTBA M H3MEPUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUIaTElb BHYTPEHHETO CrOPAaHMs, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel C MOCIe0BaTebHBIM U MapauleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEpax) MPAKTUIECKOrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TIOBCEJHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu W TEXHHYECKUMH YCTpOiCTBaMu,
COXpaHEHHs 370pPOBbsi M COONIOJIGHHS HOPM DKOJOTHYECKOTO TOBEIEHUS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIISATh TMOMCK HH(pOpManuu (U3NYECKoro cojepxkanus B HHTepHeTe, Ha
OCHOBE€ MMEIOIUXCS 3HAaHUH M NYTEM CpPaBHEHMUS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPH BBHIOJHEHUN YYEOHBIX 3a/laHU HAYyYHO-TIOMYJISIPHYIO JINTEPaTypy
($U3NUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3laBaTh COOCTBEHHbIE NHCBMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  IPENCTaBISATb  PE3yJbTaTbl I[POEKTHOM WM HCCIENOBATEIbCKON
JESITeIbHOCTH, NIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3yUYEHHBIH MOHATUHHBIN amnmapar
Kypca (pU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIHCH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenesatb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

K xoniy oOyueHus B 9 kJjacce mnpeiMeTHblE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh Yy OOYyHAIOIUXCSI YMEHUI:

HUCIIOJIB30BAaTh IIOHATHA. CHUCTEMA OTC‘-IéTa, MaTepI/IaJII)Haﬂ TOYKa, TpaCKTOpI/Iﬂ,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh M TEPErpy3KH, IIECHTP
TSOKECTH, a0COJIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHWYECKHUEe KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YyJIbTPa3BYK,
AJIGKTPOMATrHUTHBIE BOJIHBI, IIKaJIa 3JCKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPbl HCIyCKaHUs M NOrJOUIEHMs, anbda, Oera- M ramma-
U3JTYYCHUs1, M30TOIIbI, SiZICPHAST YHEPTeTHKA,;

pa3iuyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBHIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE BMKEHIE, CBOOOTHOE TTaJICHUE TEJ, PABHOMEPHOE
IBUKEHHE 10 OKPY)XHOCTH, B3aHMMOJICHCTBHE TeJN, PEaKTUBHOE JIBIIKEHUE,
Kose0aTeIbHOE JIBIDKEHUE (3aTyXamollue W BBIHYKJIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSIMOJMHEWHOE pPACIpPOCTpPaHEHHE,
OTpaXKCHHE U TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, Pa3lIOKECHUE
0enoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUS CBETA,
C€CTCCTBCHHAsA pa}II/IoaKTI/IBHOCTB, BO3HHUKHOBCHUEC HHHeﬁanOFO CHGKTpa H3qu€HH$I)
M0 OIHMCAHUIO WX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacro3HaBaTh IPOSBIECHUE U3YUEHHBIX (QU3NYECKUX SIBJICHUM B OKpY’KaloLIeM MUpe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
COJ'IHG'—IHOI\/'I CHUCTEMBI, peaKTI/IBHoe JOBHUKCHUEC )KUBBIX OpFaHI/I3MOB, BOCHpI/IHTI/Ie 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHe BOJIHBI, IyHaMH, 5XO, IIBETa Ted,
OIITUYCCKUC ABJICHUA B npnpone, 6HOJ’IOFH‘I€CKO€ )IeﬁCTBHe BUIUMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(1)OH, KOCMHUYCCKUEC Jy4du, pa}II/IoaKTI/IBHOG I/ISJ'Iy‘—IeHI/Ie HpHpO)IHBIX MI/IHepaJ'IOB,
NENCTBUE PaJIMOaKTUBHBIX M3TYYEHHH HA OPraHU3M YelOBEeKa), IPH STOM MEPEBOAHTH
MPaKTUYECKYIO 33/ladyy B YUeOHYIO, BBIJACISTH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BCJIINYUNHBI (CpeleSISI U MI'HOBCHHAasA CKOpOCTB TCJa HpI/I HepaBHOMepHOM JBHXCHUU,
YCKOpEHHUE, MepeMellleHne, myTh, YIIIOBask CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TAJCHHS, BEC Telld, HMITYJIbC Tela, UMITYJIbC
CHJIBI, MCXaHHNYCCKas pa60Ta U MOIIHOCTB, MOTCHIMAJIbHAA 3Hepr1/151 TCJIa, IIOJHATOIO
HaJI TOBEPXHOCTHIO 3€MJIH, MIOTECHITHAIbHAS SHEPTHS CHKATOW MPYKHHBI, KHHETHICCKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHUH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb NPEIOMIICHUS
cpezibl), MPU ONHCAHUM MPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU [anuies, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHbl OTPAKEHHUsS U IPEIOMIICHHUS CBETA, 3aKOHbI COXPAaHEHUs 3apsAOBOr0 H
MaccoBOro 4YHCel TMpU SACPHBIX peaklusX, Mpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallui  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATb  HPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (UIUUYECKUX 3aKOHOB HIHM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YsI
3aKOHBl M (hOpMyJibl, CBsi3pIBarolIMe (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUs,
IPOBOAMTH pacy€Thl W OLEHUBAaTh PEATUCTUYHOCTh IIOJYYEHHOIO 3HA4YEHUS
(bU3n4eCcKOil BEITUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIECNOBAaHUS,  BBIIEISATH  MPOBEPSIEMOE
NpPENoNI0KEeHNE, OICHWBAaTh IMPaBWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEOBAHUS,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAEHHUN U OTIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojsebaHuil MPy>KUHHOTO MAITHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJeOaHUH, MPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB H3IY4YEHHS): CAMOCTOSATEIbHO
coOHMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONIUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, JOPMYJIUPOBATH BHIBOIBI;

MPOBOANTh HPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe H3MepseMol BeNUYMHBI ((OKYCHOE pAacCTOSHUE COOMpPAOLIEH JHH3HI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX H3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU IMPHU PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, Iepuojaa KosiebaHUil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yIjla HaJeHus U
yIja IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBaTh pe3yJdbTaTbl TMOJIYYEHHOM  3aBUCHMOCTHU
¢u3nyecKuX BETUYMH B BUAE TaOIUI] U TpaduKOB, JeNaTh BHIBOJBI IO pe3yJbTaTam
WCCIIE/IOBAHMSI;

IPOBOJUTH KOCBEHHBbIE H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHss CKOPOCTh U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOIO MaJCHMS,
XKECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIBXKEHUS, MEXaHHuYecKas padora u



MOIIHOCTb, 4YacTOoTa M TMepHoA KoneOaHWH MaTeMaTHYeCKOro MU IPYKUHHOIO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh W3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJHSATH
U3MEpEHus], CIeays NPeAIOKEHHON MHCTPYKIUH, BBIYUCIATh 3HAYCHHUE BEIMYUHBI U
aHAJM3UPOBaTh IIOJIyYEHHBIE pe3yJbTaThl C Y4E€TOM 3aJaHHOH IMOIPEIIHOCTH
U3MEpPEHU;

coOioaTh TpaBWJa TEXHUKH 0e30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM M3YYCHHBIX (DU3MYECKHX MOJENEW: MarepuanibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJOKECHHUS,
PacCTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JI0T, OUKH, TIEPUCKOII, OTOAIapaT, ONTUIESCKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), uCHOIb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI 1 HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBbl U CXEMaTHYHBIE PUCYHKH H3YYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX MPOLIECCOB MpPHU PELIEHUH Yy4yeOHO-
NPaKTUYECKUX 3aJad, ONTHYECKUE CXEMBI JJIsl IOCTPOCHHUS M300paKEHUH B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOTIO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHUus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpY’Karollel cpese;

OCYILECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIEHO (OPMYJIHPYS TIOMCKOBBIH 3aIllpoCc, HAXOMUTHh IYTH OIPEIEICHUS
JIOCTOBEPHOCTH TOJYy4YeHHOW MH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH H
JIOTIOJTHUTEIILHBIX UCTOYHUKOB;

UCTIOJIF30BaTh TPU BBHINIOJHEHUN YYEOHBIX 3a/laHUH HAYYHO-TIOMYJIIPHYIO JINTEPATypy
(GU3MUEeCKOro Ccojep)KaHus, CIpaBOYHblE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHWs WHGPOpPMANUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEp)KaHMs, MyOJUMYHO TMpPeJCTaBIATh
pe3yIbTaThl MPOSKTHON MIIM WCCIIEAOBATEILCKOW IEATENLHOCTH, TIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh M3YUYCHHBIM TMOHATUHHBIA amnmapar W3ydyaeMoro pasjena (U3MKd U
COIIPOBOXKIATh BBICTYIUICHHWE MPE3CHTAIle C YYETOM OCOOEHHOCTEH ayIuTopuu
CBEPCTHHKOB.









