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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yaétoM deaeparibHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3yYeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYHUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOro NpeAMera B pealu3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMBbIM JUYHOCTHBIM MU METAIPEIMETHBIM pe3ysbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHMsL.
[TporpammMa 1o ¢u3ukKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
@wusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4yaeMbIX XUMUEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MYECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (UMK Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHMs OIpPENEICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTAaBICHUNH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccnoHaIbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIONUX 3a1aY:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e nmnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOAATh MPHUPOAHBIC SBJICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHBbIE HCCIEIOBAaHUS C MCIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeleHHUs J1adopaTOpHBIX paboT u
OTIBITOB C YU4E€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYpHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, IKHUJAKOCTEH U  TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHMiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPIABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IIHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuuennu. M3mepeHue arMocdepHOro naBieHHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



6. 3aBUCUMOCTh BBITAJKMBAIOMICH CHJIBI OT O0O0BEMa TOTPY)KEHHOW dYacTH Tela H
MJIOTHOCTHU KUIAKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejlla B BOJie OT 00bEMa MOTpyKEHHOHN B JKUIKOCTh
4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLLEH CUJIbI, AEMCTBYIOIIEH HA TEIO B )KUJIKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Teia IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BenlecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmnbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHHM BelecTBa. Kpucramimueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWEe M KanWUIApHbIE siBlieHUs. TeruoBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWIKEHWS YAaCTHII.
BuyTtpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIoNepeaaya v COBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buael Temionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Moenu TeIIOBLIX ABUTaTEEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPHUIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yjbTaTe Tersonepeaadu u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
DnekTpusanus Tel. J[Ba posa 3JIeKTprUUecKuX 3apsa10B. BaumoaeiicTBre 3apsyKeHHbBIX TEI.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apSA0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).



OnekTpuyeckoe noje. Hanpsk€HHOCTh 37IeKTpudecKoro mnodid. [IpuHmun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOnpoOTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
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. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

ok wnNPRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisl CUIIBI TOKA IIPU MApaJUIEIIBHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUYECKOTO TOKA, UIIYILLIET0 Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSHHBIX MarHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI JIEKTPOMArHUTHOM MHAYKLIHMU: HMCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMoCTh 1 meperpy3kH.



PaBHOBecue MaTepuanbHOU TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecre TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€a OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NIPU B3AUMOAECHCTBUU TEIl.

12. CoxpaHeHHu€e UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHne MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJla O] AEUCTBUEM MPYKHUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Uil pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
HIApUKA UK TEJIEKKH.

2. OmpexneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla NPH PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIyTH OTHOCATCS KaK PsiJi HEYETHBIX YUCET, TO COOTBETCTBYIOIINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue kKodhPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHue pabOThl CUJIBI TPEHHUS TPH PABHOMEPHOM [BM)KEHUU Tela 110

FOpHBOHTaHBHOﬁ TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YIPYrOCTH TMPU HOIBEME Tpy3a C HCIOIb30BAaHHEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue K0J1e0aHUA U BOJIHBI.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U nonepeyHbie BOIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHui Tel MO JeHCTBUEM CUJIbI TSDKECTU U CUJIbI YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalmnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOJIeOaHU PY>KUHHOTO MasiITHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHOja KOJICOAHUH MOABEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMbITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MIepHo/ia KOoJIeOaHU! MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpa’KE€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakKeHUE CBETa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.



Jlunza. Xox nyuedr B numH3e. Omnrtmueckas cuctema ¢oToammapara, MHUKPOCKONa |
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomeit Junse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.
. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOIA.
10 Mopenn ria3sa.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.

©END VA WN R

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJla IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla IMaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI O Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
MOJIypacnaia aTOMHBIX sIJIEp.

Nowus

SnepHble peakyy. 3aKOHbI COXPAaHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX si1ep. CBs3b Macchl M dHepruu. Peakuyu cunTes3a u aenenus saaep. Mcrounuku sHeprun
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIEHNUS.

2. CrhexTpsl pa3aM4HbIX ra30B.

3. CunekTtp BoAoOpoAa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUECHUH.

. Perucrpanus nzmydeHus: IpUpOIHBIX MUHEPATIOB U IPOIYKTOB.
ﬂaﬁopamopubte padomul u onvimol.
1. Halmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YaCTULIBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAI0IINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTIBITA ACITEILHOCTH, TIPUOOPETEHHOTO TP U3YICHUU BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

IIpu u3yuyeHnn JaHHOTO MOYJISl PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCSA JOCTIIKEHUE TPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJ0OB MCCIIEIOBAHNUS SIBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHUS, TPUMEHAS MOJyYCHHbIC 3HAHMS, PelllaTh 3a/1a4d, B TOM YHUCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSACHATH (DU3MUECKUE SIBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoiee Ba)XKHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HalpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JINYHOCTHBIE PE3YIbTAaThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOILECTBEHHO 3HAUYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JESATENIBHOCTH YUYEHOT0;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAHUE [IEHHOCTU 0€30MacHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH ITPaBUJI 0€30IIaCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(OpMUPOBAHHOCTH HABbIKA pe(ICKCUH, TPHU3HAHIE CBOETO MPaBa Ha OLIUOKY U TaKOTO Ke
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBoro BocnuTaHuNA:

— aKTUBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3alu, Topoja, Kpas) TEXHOJIOTHYECKOM U COI[MaJIbHOM HaIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U GU3NYECKUX 3HAHUH;

— UHTEPEC K MPaKTHUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0iacTu
OKpY’KaroIllel cpe/ipl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEACTBUM JIs
OKpY>Karollen Cpeibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI U IPOEKTOB
(bU3UIECKOI HANIPABICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — Oco3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® — [JJAaHHPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (GU3NYECKUX 3HAHMIA;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JCWUCTBUN C YYETOM BIMSIHHS Ha OKPYXKAIOMIYIO Cpeny, BO3MOXKHBIX
rJ100aBHBIX OCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBIICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBJISATh NPUYMHHO-CJICJCTBEHHBIE CBSA3M NPU HM3y4YeHHH (DU3NYECKUX SIBICHUH U
nmponeccoB, acjaTb BbBIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHus: yaeOHol Gpu3ndeckoil 3a1aun (CpaBHEHNE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBINA (PU3NUECKU
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIMIO, TOTYYEHHYIO B XOJI€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpMyJIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yJbTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHTHl M 3alpocChl MpHU MOHCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (DOpMY IMpeacTaBiIeHHUs HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMHM, JHarpaMMaMH, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOUYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

NOHUMATh ¥ UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
pELICHUH KOHKPETHOW (PU3UUECKO MPOOIIEMBL;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOK 4acTh Pa0OTHI, JOCTHras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIAJIa B OOIIMIA TPOIYKT IO KPUTEPUSIM, CAMOCTOSITEIIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,

OOBSACHATH MPUUYMHBI TOCTHKEHUS (HEAOCTUKEHUS) pEe3Y/IbTATOB I€ATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSM;

CTaBUTb ce0s1 HA MECTO APYrOro YeJI0BEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peueHHH (QU3UYECKUX 3a1ad Wi B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yiabTaTbl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE SsBJIEHHs, HaOIIOJCHNUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHMYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBW)KEHUE, MHEPLUSA, B3aMMOJCHCTBUE TeEll, PABHOBECHE
TBEPABIX TEN € 3aKPEIUIEHHON OCBIO BpallCHUs, IIepelada NaBJICHHs TBEPIBIMU TEIIAMH,
XKHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NECHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCHOb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
TeNa, >KUJKOCTH, Tasa), BBHITAIKMBAIOLIAs CHUJIa, MEXaHW4ecKas paboTa, MOILIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KUHETHYEeCKasi M TMOTEHLUAIbHAs SHEPrusi), NMpH ONHCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCIOIb3YEMbIX BETUUHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OPMYJbl, CBSA3BIBAIOLIME HaHHYIO (DU3UYECKYI0 BEJIUYHHY C
JPYTUMH BEITUYMHAMH, CTPOUTH IpaUKHd H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYNH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3HUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys MpaBuIIa
CJIO’KEHUS CHII (BIOJIb OJTHOU MpsMoi), 3aKkoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHHWKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (POpPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

OOBSICHATD (PU3HUECKUE SBICHUS, IPOLIECCHI M CBOWCTBA TeJl, B TOM YHCJIE H B KOHTEKCTE
CUTyallull  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATHL  IPUUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4eHHBIX CBOWCTBAa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aadyd B 1—2 [eHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATh (pU3MyUecKre BETUYUHBI B (POPMYISBI U MPOBOAUTH



pacu€Thl, HaXOIWUTh CIPABOYHBIC JIaHHBIC, HEOOXOAMMBIC [JIs1 PEIICHHs 3ajad,
OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKON BETUINHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEUTUTH IMPU OMOITH (PU3NIECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYYEHHBIH pe3yJbTaT, HaXOJIUTh OIMOKH B XOJE
OIIBITA, ICJIATh BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

IIPOBOJIUTH OIBITHI IO HAOIIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBAThH XO/I OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOFOTHON MOTPEITHOCTA U3MEPEHHUIA;
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3UUYECKHUX BEIMYHMH B BUC NTPEIIOKCHHBIX Ta0IHI] U TPpadUKOB, J/IaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIAS CHJIA, JICHUCTBYIOIIas Ha TNOTPYXKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C ONOPOW HA MX OMHUCAHHUSA (B TOM 4YHUCJE: MOJIIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HIecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHSI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYKarolleu cpese;



OCYIIECTBIATh OTOOpP HMCTOYHHMKOB HMH(popmaruu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAs SBISIETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3UIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(DOpPMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKHe COOOIICHUS O Pe3ysibTaTax MPOEKTOB MM y4eOHBIX WCCIICAOBAHUH, IPU STOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEIJIOBON JABUTATENb, SJIEMEHTAPHBIN AIEKTPUUECKUI 3aps]l, JIEKTPHUUECKOe
110JI€, IPOBOJHUKH U IU3JIEKTPUKH, TOCTOSIHHBIA JIEKTPUUECKUI TOK, MArHUTHOE T10JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIE SBJICHUS, HCHApEHUE, KOHJEHCalMs,
IUIaBJICHUE, KpUCTAJIIN3aLus (oTBepaeBaHue), KHIICHUE, Terioneperada
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3apsAa0B, ACMCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBHE
MarHuToB, AECUCTBME MAarHUTHOIO IOJII HA NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKIMS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3MYECKHE SBJIEHUS B NPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWUISIpHBIE SIBJIGHUSI B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUUYECKHE SBJICHUS B aTMOc(hepe, IEeKTPUIECTBO KUBBIX OPIraHU3MOB, MArHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIspHOe
CUSIHUE, TPH OSTOM IMEPEeBOAUTH MPAKTUYECKYIO 33aJadyy B Yy4eOHYIO, BBIIEIATh
CyIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKUE SIBICHUS, UCTIONb3Ys (PU3HUECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJE€lbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/YyXa, 3JIEKTPUYECKHN
3apsifl, CUJIa TOKA, DJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE TPOBOJHUKA, YIEIbHOE



COTPOTUBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTD JEKTPUUECKOTO TOKA), IPU OMHUCAHUU
MPABUIILHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIB3YEMBIX BEIHYWH, 0003HAUYCHUS U
eAVHHUIBl (U3NYCCKUX BEIUYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO
bu3NYECKyI0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TIpadUKH H3YyYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS U MPOLECCHl, HCIONb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
MIPUHIUIT CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH OMma J171s1 yyacTka LenH, 3aKoH Joyns—JIeHna, 3akoH COXpaHEHUs1 SHEPTUH, IIPU
9TOM J/1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3allMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHHE;

O00BSACHATH (pU3MUECKHE MPOIeCCHl M CBOICTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBIISITh IPUYUHHOCIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBACHEHHE U3 |—2 JOTMYECKUX IIaroB ¢ OMOpoW Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacu€THple 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 33a4H 3aHChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX I PELICHUS 3a/ayd, BHIOMpATh
3aKOHBI U OPMYJIbI, HEOOXOUMEIE IS €€ PeIIeCHUS, TPOBOAUTH PACYETHl U CPABHUBATH
MOJIY4YeHHOE 3HAUCHHE (PU3HUECKOM BEIIMUYMHBI C U3BECTHBIMU JaHHBIMHU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH IPHU MOMOIIHU (PU3UIESCKUX METOJIOB,
WCIIOJIB3Ysl ONMHCAHUE WCCJICAOBAHMS, BBIICIATH IMPOBEPSEMOE MPEATOI0KECHHE,
OLICHUBATh MPABUIILHOCTh NOPsJIKA POBEICHUS UCCIIEA0BAHUS, 1€J1aTh BHIBObL;
MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SIBIICHUH WM (PU3NICCKUX CBOHCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[AyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTyUYEHUU OT LIBETA
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OHJIEKTpHU3alMs Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJEUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIE MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA SJEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MPOBEpsSEMbIe MPEANONIOXKEHU, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
(bopMyITUPOBATh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPAaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa,
CHJIBI TOKA, HAIPSDKEHUS C HWCIOJH30BAHMEM AaHAJIIOTOBBIX NPUOOPOB M JATUYUKOB
(U3MYECKUX BEIWYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUH C Yy4ETOM 3aJlaHHON
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOTO CEYEHUs] U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEOBAHKNE, COOUPATh YCTAHOBKY M BBIMOIHATH U3MEPEHUS, CIeays
PEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNbTAThI MOJYYCHHON 3aBUCUMOCTU B BUIE
Ta0nuIl ¥ rpadMKOB, IeJaTh BHIBOJIBI IO pe3yIbTaTaM MUCCIICI0OBAHMS;



MPOBOANTHh KOCBEHHBIC M3MEpeHUs (U3MUECKUX BENUYHMH (yIelIbHas TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IJIAaHUPOBATh M3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEAI0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUYUHBL;

coOyoaTh TpaBWJia TEXHUKH Oe30MacHOCTH 1mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOl Ha HUX OMHUCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOHHA, aMIIepMETpP, BOJBTMETP, CUETUYHUK DIIEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEJOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), HWCIOJb3Yys 3HAaHUS O CBOHCTBaX (DU3MYECKHUX SBJICHHUHA U
HeoOXxouMble (PU3HUECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATEIh BHYTPEHHErO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI IJIEKTPUYECKUX IIETNEH C MOCIEAOBATEIbHBIM U MapaJIEIbHBIM COCIMHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOJUTh TMPUMEPH  (HAXOMUTh WHQPOPMAIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKarollei cpee;

OCYIIECTBIIST MOMCK HHPOpMAIUH (pr3udeckoro coaepxanus B IHTepHETe, HA OCHOBE
UMEIOIINXCA 3HAHUU M MyTEM CpaBHEHUS IOMOJHUTEIBHBIX MCTOYHUKOB BBIJICTSATH
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;
WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
bu3MYECKOT0 co/Iep KaHUs, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3zoBaHUs WHGOPMAIMU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHUs, 0000IIas
nH(pOpMAIHI0O U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COJEpP)KaHUS, B TOM YHCIIE
nyOMMYHO  TPEJCTaBISITH  Pe3yabTaThl MPOEKTHOW WM  HCCIEI0BATENbCKOU
JIeATETbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BAaTh M3YYEHHBIA MOHATHIHBIA anmapar
Kypca (U3HKH, COMPOBOXKIATh BRICTYIUICHUE MPE3EHTAIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3MUYECKUX TPOIIECCOB
pacipenensaTh 00sI3aHHOCTH B TPYIMIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3aJjadaMH,
CICIUTHh 3a BBITOJIHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

WCIIOJIB30BaTh TOHATHS: CUCTEMA OTCYETA, MaTepHalbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUUYECKOTO JBIKEHHS, aedopmarus (ynpyras, iacTudeckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HH(QpPa3ByK U  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOIJIOIIeHus, anbda, Oera- u Tramma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsi SJHEPIEeTHKA,

pa3iauuaTrh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaIeHUE TeJll, PABHOMEPHOE
JBWKEHHE II0 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
KoyiebaTebHOe JBIKEHHE (3aTyXalolIue W BBIHYXJACHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeuyHOM cucTeMBbl, PEaKTUBHOE JBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, IL[BETa Tell,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE M3JIyYEHHE NPUPOJHBIX MHHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCHOb3Ys (PU3NUYECKHE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIIIOBas CKOPOCTb, CWJIAa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIHOCTh, MMOTEHIMAIbHAS 3HEPTUs Teja, NOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprus, MoJHasg MEXaHUYEeCKasi JHEPIusl, IEPUO U YacToTa KoJeOaHU, 1JIMHA BOJHBI,
FPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MTOKAa3aTelb MPEIOMIIEHUS CPEbl),
IpU ONHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJB3YEMbIX BETUYHUH,
0003HaueHMs ¥ eTUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIMUNHAMU, CTPOUTH FPpaUKK U3y4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOTI'0 YHCEJI TPU SJIEPHBIX PEAKIHUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull  NPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—



3 W3YyYCHHBIX CBOWCTBA (UBUYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

peliaTth pacyéTHbIC 3aJa4u (OMHUPAIOLIUEC Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
M30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE AJIs PEIICHHUS,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrio3HaBaTth MpoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh MPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUSA, JAENaTh BBIBOJbI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

IIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
neproa KoJieOaHuid MPYKUHHOTO MAaITHUKA OT MAacChl Tpy3a U )KECTKOCTH NPYKUHBI 1
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJE€OAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKajie U CBOMCTB H300pa)KeHUs NIpeaMeTa B coOuparolieil jauH3e, HaOIIoJeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUsS): CaMOCTOSITEIIBHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyIOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTHh IPU HEOOXOAMMOCTH CEpPHUI0 MPSAMBIX H3MEPEHMH, OIpenessisi cpenHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

MPOBOAMTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHH IIPH PABHOYCKOPESHHOM JIBHIKCHUN
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KoJIeOaHUN MAaTeMaTHUYEeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeloMIICHHS OT
yria maJieHus1): TUIaHWPOBaTh HCCIENOBaHHE, CAMOCTOSTEIBLHO COOMpaTh YCTaHOBKY,
(GUKCUPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJIE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPECHHS (DU3NYECKUX BEIUYUH (CpPEeAHssT CKOPOCTh U
YCKOpEHUE Teja NMPU PaBHOYCKOPEHHOM JBM)KEHHMH, YCKOPEHHE CBOOOIHOIrO MaJeHMS,
KECTKOCTh TPYKUHBI, KOAPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHO/] KOJIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYeCKas Cuia coOuparole JMH3bl, paJuOaKTUBHBIM (OH): IIIaHUPOBATH
HU3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJTyYEHHBIEC PE3YJIbTAThI C YYETOM 33JaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOnrofaTh TmMpaBuja TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHIMUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATYUKHU MOJIOKEHHUS,



paccTOsSHUS M YCKOPEHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMmepa BuibcoHa), Hcronb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JUJISl MMOCTPOCHUS M300paKEHUU B IJIIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30IaCHOCTH MpH OOpaIleHud C NpUdOpaMM M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOMCKOBBIA 3amMpoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IIPU BBINOJHEHUM Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
buznYecKOro coepkaHus, CIpaBOYHbIE MaTEePHAIIbL, pecypchl ceT HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, mpeoOpa3oBaHus WHGOPMAIUU U3 OIHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMALIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ysbTaThl IPOEKTHON WM MCCIIEA0BAaTEIbCKON AESITENbHOCTH, IIPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA ammapar H3y4aeMmoro paszziena (U3NKA U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 ®dusnka - HayKa O IPUPO/JIC 2 buomiorexa LIOK
' e PHPOA https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' I A https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 9 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htI/tIDSJ,I:I;I/?nT.eeI:jaSi.ru 17§416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunorexa LIOK

2 n 4
3 HEPIULA, Maced, THIOTHOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bager can https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. [lepenava napieHus: TBEPAbIMU 3 bu6nmorexa LIOK
' TeJaMHU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [IOK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a Ha 7 bubnuoreka [{OK
' NOTPYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubnmorexa LIOK
A P
> 400T3 B MOIHOCTE 3 https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubmmorexa LIOK
' POCTRIC ME > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4
53 SHRARERECRIA SHEREEE https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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https://m.edsoo.ru/7f416194
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INOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHbIE
undgposbie
JaTa uzydyenus
KoJunyecTBO 4acoB o0pa3oBaTe/ibHbIE
Ne
Tema ypoka pecypenl
n/n P
iaan dakTt
Bcero KP P
Ta 70 Ta 70
®dusnka — HayKa O PUPOJIE.
1 yKa o TpHp 1 3.09
SIBieHust npupoasl
2 ®dusnvecKkue SABICHUS 1 4.09
dusnuecKkue BETUIHHBI U UX
3 1 10.09
U3MEpPEHNE
VYpok-uccnenosanue "M3mepenne
TEeMITepaTyphl IPHU TTOMOIIH
4 PaTYPETTIP R 1 1 11.09
YKUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”
Meto bl HayqHOTO ITO3HAHUS. bu6mmoreka [JOK
5 Onwucanue GU3HUECKUX ABICHUH C 1 17.09 https://m.edsoo.ru/ff09f72
MTOMOIIIBIO MOJIeTIeH a
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIILHOCTh MOJIETA
6 IIapUKa, IyIIEHHOIO 1 1 18.09
TOPU30HTAIILHO, TEM OOJIbIIIE, YEM
OoJbIre BhICOTa MmycKa"
Ctpoenue BemecTBa. OIBITHI,
P . bubmuoreka [JOK
7 JIOKA3bIBAOLIME TUCKPETHOE 1 24.09

CTPOCHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBM>KeHME YaCTHIL BEIECTBA 25.09 https://m.edsoo.ru/ff0a013
€
Ypok-uccnenoanue «OIbITHI 110
9 HAOJIFOICHUIO TEILJIOBOTO 1.10
pacIIMpEeHUs Ta30B)
10 ArperatHbie COCTOSIHUSI BEIIECTBA 2.10
OCOGGHH(?’CTI/I arperaTHbIx BuGmiorexa LIOK
11 COCTOAHKHA BOZEL. OB0BImEHHE Ho 8.10 https://m.edsoo.ru/ff0a037
pazneny «llepBoHauanbHbIC 3
CBEJICHHSI O CTPOCHHH BEILICCTBAY -
MexaHu4eckoe JBHKCHHE. bu6mmoreka [IOK
12 PaBHOMEPHOE M HEPABHOMEPHOE 9.10 https://m.edsoo.ru/ff0a05c
JIBIDKCHHE 6
bu6mmorexa [IOK
13 Ckopocts. Enunuier ckopocTtu 15.10 https://m.edsoo0.ru/ff0a079
C
bu6mmoreka [IOK
14 Pacuer myTH 1 BpeMeHU IBHYKECHHSI 16.10 https://m.edsoo.ru/ff0a0ae
4
bu6mmoreka [JOK
15 Haeprs. Macea — wepa 22.10 https://m.edsgj.ru/fanOcl
WHEPTHOCTH TeJ 0
IInotHocTh BemecTBa. Pacuer
16 Macchl B 00beMa Tella IO ero 23.10 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGopaTtopHnast pabota
17 «OmnpeneneHne MIOTHOCTH TBEPAOTO 5.11

TCIIa»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenue 3axay mo reme

bubmuorexa [JOK

18 6.11 https://m.edsoo.ru/ff0al23
"ITnoTHOCTH BemecTna" c
Cuna xak XxapakTepuCTHKa
19 B3auMoeiicTus Ten. Cuiia 12.11
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
20 3aBUCHUMOCTH PACTSIKCHUS 1311
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 [[“IBnenue Tsrorenus. Cuina 19.11
TSDKECTH
CBsi3b MEX1y CIION TSAXKECTH U bu6mmoreka [IOK
22 maccoii tenna. Bec tena. Pemenue 20.11 https://m.edsoo.ru/ff0al77
3a7a4 no teme "Cuna tsokect" 8
Cuna TspKeCcTH Ha IpYTuX IUIaHeTax. bubnnorexka [JOK
23 dusnyeckre XapaKTePUCTHKH 26.11 https://m.edsoo.ru/ff0a150
ITaHET 2
bu6mmorexa [IOK
24 Uzmepenue cui. JJuHamMmomeTp 27.11 https://m.edsoo.ru/ff0al8c
c
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh 3.12 https://m.edsoo.ru/ff0al77
8
CnoxxeHue AByX CHJI, HallpaBJIE€HHBIX bubnmoreka [JOK
26 10 OJTHOW TPSMOIA. 4.12 https://m.edsoo.ru/ff0ala7
PaBHOelicTBYIOIIASA CHIT 0
97 Penrenue 3amad mo reMe 10.12

"PaBHonelicTBytomas cui'"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buabl. TpeHue B

bubmuorexa [JOK

28 11.12 https://m.edsoo.ru/ff0alb9
MPUPOJE U TEXHUKE c
JlaboparopHas pabota «3ydenue
3aBUCHUMOCTHU CUJIbI TPEHUS bubnmoreka [JOK
29 CKOJIBKEHUS OT CHJIBI JaBICHUS U 17.12 https://m.edsoo.ru/ff0alcc
XapakTepa COMPUKACAIOLINXCS 8
MTOBEPXHOCTEM»
30 PeIHeHI/IEi 3aJa4 Ha (ijeIIGJIeHI/Ie 18.12
PaBHOJIEHCTBYIOIIEH CUITBI
Pemienne 3amaq mo Temam: «Bec Bu6moreka LIOK
31 ey, «Fpaquecxoe I/I306pa>1(eHI/Ie 24.12 https://m.edsoo.ru/ff0alde
criny, «Cuiny, 0
«PaBHOIEUCTBYIOIIAS CUID» -
KonTponbhas paboTa mo remam:
«MexaHuuecKoe ABUKEHHUE,
32 «Macca, IJIOTHOCTBY, «Bec Tema, 25.12
«I"padmueckoe n300pakeHUE CHID,
«Cuibn»
bu6mmoreka [JOK
33 flanenne. Crocobst ymeHbLICHHA H 14.01 https://m.edsoo.ru/ff0a20a
YBEJIUYECHUS JTABICHUS 6
JlaBnenue ra3za. 3aBUCUMOCTb bubmuorexa [JOK
34 aBJIEHMS ra3a oT 00bEMa, 15.01 https://m.edsoo0.ru/ff0a237
TEMIIEPATYPbI 6
Ilepenaua naBieHust TBEPIBIMU bubnuorexa [JOK
35 TEJaMH, )KUIKOCTIMHU U Ta3aMH. 21.01 https://m.edsoo.ru/ff0a25b
3akon Ilackans 0
JlaBiaeHne B )XHUAKOCTH U rase, bu6mmoreka [IOK
36 BBI3BAHHOE JICHCTBUEM CHJIBI 22.01 https://m.edsoo.ru/ff0a271

TAXECTH

8



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Pemenue 3anau o teme «JlaBienue

bubmuorexa [JOK

37 28.01 https://m.edsoo.ru/ff0a282
B JKMJIKOCTH U ra3e. 3akoH [lackamns» 5
bubmuoreka [JOK
38 Coo01maronuecs Cocy/bl 29.01 https://m.edsoo.ru/ff0a297
0
bu6mmoreka [IOK
39 I'uapasiuyeckuii npece 4.02 https://m.edsoo.ru/ff0a313
6
40 MaHOMeTpLIU. [TopuaeBoit 502
JKUJIKOCTHBIM HAcOC
Arvochepa 3 o bu6mmoreka [IOK
™ MJIH ¥ TIPHYHHBI
41 P . P 11.02 https://m.edsoo.ru/ff0a2b5
CYIIIECTBOBaHUS 2
Bec Bo3nyxa. ATmMochepHoe bubnuorexa LIOK
B . AT™ H
42 Ax P 12.02 https://m.edsoo.ru/ff0a2b5
JaBJICHUE
a
" o o bubmuorexa [JOK
43 SMEPCHHC aTMOCHEPHOT 18.02 https://m.edsoo.ru/ff0a2da
nasnenus. OneitT Toppuuernm g
» 3aBUCHUMOCTh aTMOC(HEPHOTO o0 Butmorexa LIOK
JABIIGHI OT BHICOTR HAA YPOBHEM ' https://m.edsoo.ru/ff0a2fc4
MOpst
Bapomertp-anepouns. AtmocdepHoe bubnuoreka [IOK
45 25.02
JABJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme 26.02
ATtMocdepHoe naBieHue"
JleicTBUE )KUAKOCTH U Taza Ha bubmuoreka [JOK
47 HOTPY>KEHHOE B HUX TEJIO. 4.03 https://m.edsoo.ru/ff0a327

ApxumenoBa cuia
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

JlaboparopHas pabota
«Ornpenenenne BhITATKUBAIOICH

bu6mmoreka [IOK

48 CHUIBI, IEUCTBYIOIICH Ha TEJIO, >:03 https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTBHY
JlaboparopHas paboTa 1o Teme
«ccnenoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
49 Tesa B BOJE OT 00bEMA 11.03 https://m.edsoo.ru/ff0a351
MOTPYKEHHON B )KHUJIKOCTh YaCTU 4
Tea»
bu6mmoreka [IOK
50 [TnaBanue Ten 12.03 https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue apeomeTpa uin
o1 KOHCTPYHPOBAHHUE JIOJIKH U 18.03
OIpeIeNIeHnE €€
Ipy30M0AbEMHOCTH "
Pemrenue 3agad mo remMam: Bu6morexa LIOK
52 «Inapatiite cynos. 19.03 https://m.edsoo.ru/ff0a365
Bo3znyxomiaBanuey, «JlaBnenue 4
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B» -
KonTponbhas pabota no teme
53 «/laBneHue TBEpABIX TEI, 1.04
JKUAKOCTEN M Ta30BY
bubmuorexa [JOK
54 Mexanuueckasi pabota 2.04 https://m.edsoo.ru/ff0a3f8
2
bu6nmoreka [JOK
55 MortHocTh. EQUHUIIEI MOITHOCTH 8.04 https://m.edsoo.ru/ff0a3f8
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

VYpoxk-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM TpH 1 9.04
HoanLéMe 110 JiecTHule"
57 IIpocTsie MexaHu3mel. Peryar. 15.04
PaBHOBeCue cuit Ha ppruare
P 0 .
58 PATOPHAA P . 0.5 16.04 https://m.edsoo.ru/ff0a478
«HccnenoBanue ycioBHil e
pPaBHOBECHS pblyara -
Pemrenue 3aa4 o teme «Y clIoOBUA bubmmorexa LIOK
59 A 22.04 https://m.edsoo.ru/ff0a48a
paBHOBECHSI phIUara 5
Koadduruent nose3noro necTpust
50 MexaHu3ma. JlaboparopHas paj60Ta 0.5 23.04
«M3mepenne KI1/] HaknoHHOM
MIJIOCKOCTH
Pemenne 3anaq no Teme "Pabora Bubmotexa LIOK
61 A ’ 29.04 https://m.edsoo.ru/ff0adc4
MoimHocTh, KITJT" 3
MexaHuueckas SHEprusl. bubnnorexka [JOK
62 Kunetnueckast ¥ moTeHIMAIbHAS 30.04 https://m.edsoo.ru/ff0a425
SHEPIus 2
3aKOH COXpaHe €XaHUYECKOM BuGmiorexa LIOK
KOH COXPAaHEHUS MEXaHUIECKOM
63 P 6.05 https://m.eds00.ru/ff0a436
SHEPTrUHn
0
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIEpUMEHTAILHOE OIPE/IETICHUE
64 VW3MEHECHUS KUHETUYECKOU U 1 705

MOTEHIIUATBLHON SHEPTHH MPU
CKaTBIBAHUY TEJIA 110 HAKIIOHHON
IockocTy"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

KontponbHast pabora o Teme

65 «PaboTta 1 MOIIIHOCTb. DHEPTHUS . 13.05
PesepHblit ypok. Pabora ¢ bubmumoreka [IOK

66 TEeKCTaMu 110 TeMe "MexaHndecKoe 1 20.05 https://m.edsoo.ru/ffO0adee
nBmKeHue" 6
Pe3epBHbIii ypok. Pabora ¢

67 TeKcIT)aMI/I ngI;eMe "JlaBlIeHHE 1 27.05 bubmmorexa LIOK

R . " https://m.edsoo.ru/ff0a4ffe

TBEPABIX TN, KUIAKOCTEH U ra30B
Peseprurlit ypok. Pabora ¢

68 TekcTaMmH 1o Teme "PaborTa. 1 28.05
MoriHocTb. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [lepeimkun Y. M., I'yrauk E. M.,

NBanoB A. U., Ilerpoa M. A., AkiimonepHoe o6miectBo «M3narenberBo «IIpocBenienuey
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