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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke paszpaboTaHa € LENbI0 OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, ITOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUOI0THeH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTABIsCT HauOoee sICHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 riaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATD SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[enu wusyueHuss (PU3NKK Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnernun Munucrepcrsa npocetienust Poccuiickoit denepanuu (mpoTokos ot 3
nexadpst 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanus 00ECEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HUCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMH
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 vaca (3 yaca B Henemto).

[Ipennaraemeplii B mporpaMmMe no (Gpu3MKe MnepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI'0 3K3aMeHa 10 (U3HKE.



COJEPXXAHME OBYUYEHUA
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Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC
SIBJICHHS.

2. Dusuyeckue MpuOOPHI U MPoLeIypa MPAMBIX U3MEPEHHUN aHAIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre NEHb AeEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne Ttemneparypbl IOpH MNOMOLIM >KHIKOCTHOIO TEPMOMETpa U
JATYMKA TEMIIEPATYpPHI.

6. [IpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: JATbHOCTh MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,

JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JIBrkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkeHue, nuddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUcTalIMYecKkux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOIIMXCA ~ MPUTSHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

vk W



Jlabopamopnvie pabomul u onvimeal.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsIoB  (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUM. 3aKOH HMHEpUUHU. B3aumopeilcTBHE TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTHUKa B3auMozeicTBus Tenl. Cuina ynmpyrocTd M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuii. Cuiia TpeHUsl.
TpeHune CKOJIbXKEHUs U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHUS Tela.

2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.

3. HaOmronenue siBeHUs: HHEPLUU.

4. HaOmroneHrne n3MeHeHUs! CKOPOCTHU MTPU B3aUMOJICHCTBUH TETI.

5. CpaBHEeHHE Macc IO B3aUMOJICHCTBUIO TE.

6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEA.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (jedopmariun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepemaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaluHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratmdeckuit
napajgokc. Coobrmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

AtMochepa 3emmm u atrmocdepHoe naBieHue. [IpuumHBI CylecTBOBaHUS
BO3yIIHOW 000y0oukn 3emiu. OmnbiT Toppuyennmu. M3meperue arMochepHOro



JaBJIEHUS. 3aBUCHMOCTh aTMOC(EPHOTO JTABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGopsl 11 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.
JleficTBUE KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBanue.
Jemoncmpayuu.

o vk wnN e

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBHUCHMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBue 11aBaHus TEII: IUIABAHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHOM B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAIKUBAIOIIEW  CUJIBL, JCUCTBYIOIIEM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue mpaBuia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanne ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON DHEPIHUH.
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Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPHBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHue U KalWUISIpHBIE siBJICHUSI. TemIoBOe pacliupeHne U CoKaTHeE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yactull. BuyTtpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpPTUU:
TeIIonepeaavya u CoBepIieHrne padboThl. Buasl Temonepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3IIyYCHUE.

KonuuectBo TemioTel. YenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOTo
JIABJICHHSI.

BnaxnocTh BO3ayXa.

OHeprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ rtemnmoBoro nBurarens.
TernnoBble ABUTATEIN U 3aIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysuu.

HaGmronenne sBiieHni cMauMBaHUs ¥ KaITWJIISIPHBIX SIBJICHUM.

HabnrogeHue TemioBoro pacuupeHus Tel.

W3meHenue naBieHHs Ta3a NMpU U3MEHEHHH O00bEMa M HArpEeBaHHUM WIIU

OXJIQXKCHUU.

6. llpaBuna nsmepeHus remMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILIEHUH PaOdOTHI.

9. Harpeanue nipu coBepiieHur pabOThl BHEIIHUMH CHIIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuwie pabomul u onvimaol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITel TIO HAONIOACHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEII.

LA



Omnpenenenve naBiaeHUs BO3ayXa B OAJJIOHE MITIPUIIA.

5. OnbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb [ABJICHHUS BO3QyXa OT €ro

00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHhl.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tejla B pPe3yJlibTare
TEeIIonepeayl U padoThl BHEITHUX CUJL.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWUW XOJOTHON H

ropsi4eu BOJBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOW  NIpH

TEII000MEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

10. Onpenenenre yaeabHON TeITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHne yeabHON TEIIOTHI MIABICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3JEKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJIOB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHuumn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpuydeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAINEKTPUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJNEKTPUYECKOE  HAIpPSHKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIBHOE CONMPOTHUBJICHUE BellecTBa. 3akoH Oma
JUIs ydacTka uenu. [locneqosarenbHoe U mapajuieIbHOE COEIMHEHNE POBOIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCKOoro ToKa. 3akoH JDxoyns—JleHa.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTPUIEeCcKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuThI. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosne. MarautHoe mosne 3eMIM W €ro 3HadyeHHWe Il KU3HM Ha 3emie. OmnbIT
Opcrena. MarouTHOE MoJie AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJIsl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHWE JJIEKTPOJBUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apajnesd. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHHUS AIEKTPUUECKOU SHEPIHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

1. DnexkTpuzanus Tedl.
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25.

JIBa pona 2JIEKTpUYECKUX 3apsAI0B U B3aUMOIEUCTBHE 3aPSIKEHHBIX TEIl.
YCTpPOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKHN IOCTOSIHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B KUJIKOCTH.

. 'a3oBB11 pa3ps.

. I3MepeHne CuiIbl TOKa aMIIEPMETPOM.

. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH CONpOTUBIICHUN.

. B3anmonencTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH Pa3IeJIECHUs I10JI0COB MarHUTa.
. MonenupoBaHue MarHUTHBIX I10JIEW IIOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1ose Toka. DJIEKTPOMarHurT.

. JleicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSIHHOTO TOKA.

. UccrienoBanue sIBICHUS 3JIEKTPOMATrHUTHOW UHAYKIUU.

. OnpiTel @apanes.

. 3aBUCUMOCTh HANpPAaBJICHUS HWHIAYKIHOHHOIO TOKa OT YCIOBUM €ro

BO3HUKHOBCHHUSI.
DJEKTPOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u kW

10.

OneiThl MO HAONIONCHUIO DICKTPU3ANMM Tel WHAYKIWMEH U TpHU
COIPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUUECKOMN TIENMU TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHHUe CUIIbI TOKA.

N3mepeHune U peryJupoBaHue HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHBIJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI IPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEUYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIENO0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePE3 PE3UCTOP.



11. OnpenesieHUe MOIIMHOCTH 3JEKTPUYECKOTO TOKAa, BBIJACISEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJECHCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3yueHnne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
Y Pa3JICIICHNH.

16. MccnmenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI O UCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHON WHIYKIIUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHHWS W HAINpPaBJICHUS WHIYKIIHOHHOTO
TOKa.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBvkeHue. HepaBHoMepHOe npsiMmonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHENHOe JBHkeHue. (CBoOomHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMXkEHUE MO OKpY>KHOCTH. Ilepuon u dacrora oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass paboTa ¥ MOITHOCTh. PaboTa CM TSKECTH, YMPYTOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.



Hemoncmpayuu.

1.

I

8.
9.

10.
11.
12.
13.
14.
15.
16.

HabGnrogenne MexaHn4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HaOnronenune ABUKEHUS TeJla M0 OKPYKHOCTH.

HaOnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CUJIBI.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

W3mMeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TElL.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOICHCTBUMU.
HabGmroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU NPU IBUKECHUU TEJIA MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHUS
IapuKa 1o HaKJIOHHOW IUIOCKOCTH.

Omnpenenenrue yCKOPEHHUsS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHaue paboOTHI CHITBI TPEHUS IIPH PABHOMEPHOM JIBHKEHUH TeJa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YIPYrOCTH TIpU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3y4yenune 3akoHa COXpaHEHUS SHEPTHH.



Paznen 9. Mexannueckue KoJie0aHUA W BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHuM Tel MOJ JACHUCTBUEM CHUIIBI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHY)ISHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpezneneHne dYacTOThl M IepUoJa KojJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.
OnpeneneHue 4acTOThl U MEPUOAA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TepuoAa KoJaeOaHU MOABEHIEHHOIO K HUTH
rpy3a OT IJIMHbBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.
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Pa3gen 11. CBeToBELI€E SIBJIEHUS.
JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  IIpsMosmnHerHoe
pacnpoctpanenue ceta. 3atMeHuss ConHua u JIynel. Otpaxkenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.
[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaXKECHUS B
ONTUYECKUX CBETOBOJAX.
JIunza. Xon gydeit B nua3e. OnTHueckas cucteMa (hoTtoarmapara, MUKPOCKOTA
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.
Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.
Hemoncmpauuu.
[IpssmonuHeHOE pacCIpOCTPAaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuii CBETOBO/I.
Xop ntydeit B coOuparonieit JInH3e.
XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.
[Tonydyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.
[TpuHuun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.
10. Mogenp riasza.
11. Pa3noxeHnue 6e5oro cBera B CIEKTP.
12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIJia
naJICHUs.
N3yuenune xapakTepucTUK N300pakeHus peMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTila MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
[Tomy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUSI U ONTUYECKOU CUJIBI cOOMparomieit
JIVH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB NpPHU WX HAOIIOJCHUU uepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJICEHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noryoiieHne cBera aroMoM. KBaHThl. JIMHeyaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SIIEP.

L o Nk WM



SAnepHble peakiuu. 3aKOHbI COXPAHEHHs 3apsIOBOIO M MACCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HNOTJIOIMICHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUlONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IyYCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI MO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001TAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMAaTH3aIuH
¥ 0000111eHNS TPEIMETHOTO COJIEP>KAHUS U OIBITA AESITEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHYy M0 (Pu3uKe AJjisi 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMET.

[Ipy M3y4eHUH JAHHOTO MOJYJIA PEaTU3yIOTCd U CUCTEMATU3UPYIOTCS BUJIbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHSTH (PU3UUYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKTep TaHHOTO pa3/esia peaanu3yercs 3a
C4€T TOTO, YTO OOYHYAIOIIMECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrmo3HaBaTh M HAYYHO OOBSICHATH
(bu3nyecKkue BIEHUS B OKPYKaIOIIEe MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJiee BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUUECKOTO MCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
DHEPIHUU.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI

1O ®PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESATEIBHOCTU
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUECKUX KauyeCTB (PM3MYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOU JHOOO3HATEIHLHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEJICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYTOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peJIeKCUH, MPU3HAHKE CBOETO IIpaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH H
COIMaJILHOM HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHUCII€ U PU3HMUECKUX 3HAHUM;
— HUHTEPEC K MPAKTUUECKOMY U3YYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKO;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



— OpHUEHTalMs Ha MPUMEHEHWE (DU3WYECKUX 3HAHWUU NJIsl PEIICHUs 3a1ad B
00JIaCTH OKpY’KalolleW cpenbl, TJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHM JIJIS1 OKPYXKAIOIIEH CPEJIbl;

e — OCO3HAHHWE TJIOOAIHHOTO XapaKTepa JKOJOTUYECKUX MPOoOJeM U MyTed HX
pelIeHMUS;

e 8) aganTanyu K M3MEHSIOIIUMCS YCJIOBHUSIM CONHUAJIBLHOI W NPUPOIXHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUU TPU BBIIIOJIHEHUH WCCIECIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPAKTUICCKYIO
JESITENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE POPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00acTu
busuKy;

e — IUJAHUPOBAHHWE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (PUIUUSCKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3MUCCKUX 3HAHUM;

e — OIICHKAa CBOUX JCUCTBUH C yd4E€TOM BIHSHHS Ha OKPYKAIOIIYIO Cpemy,

BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATDBI
B pe3ynbTaTe ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckmne geiicTBUs:

e BBIABIATH W XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(ssBNIEHUI );

e YCTaHABIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIaCCH(PUKAIINHA, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SBJICHUSIM;

e BBIBJISTh NMPUUYUHHO--CICACTBEHHBIC CBS3U TMPHU H3YUYCHUH (PU3NUECKUX
SIBJICHUH Y TIPOIIECCOB, JIETIATh BBIBOJIBI C UCIIOIH30BAHUEM JETYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIIBUTATh TUIOTE3bI O B3aUMOCBS3SX
(U3UYECKUX BEIIMYHH,



CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHns yaeOHON Pu3ndecKkoil 3aaaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pELIeHHs, BBHIOOp Hambomee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBATH 0000IIEHUSI U BHIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METOJbI, HHCTPYMEHTHI U 3alIPOCHI IIpU IIOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MPENCTABICHHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIMIL;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (Pr3nuecKon MpoOIeMbl;

MPUHUMATh 1I€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JIEHUCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiau, OOCyKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacThb paOOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIPABJICHHUIO U KOOPAMHHUPYS CBOU IEUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;



OLICHHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHus (PU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NMPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBIISTh AITOPUTM pelieHus: (PU3NUecKon 3a1aul Win
IUTAHA HUCCIEIOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHTHI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U IIpeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJl BBIOJHEHUS
($u3MYECKOTO UCCIEOBaHMS WJIM T[POEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€051 HA MECTO APYTOro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOTrO;
PU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NUYECKUX 3a1ad UK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIOTO.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniry o0y4yeHusi B 7 Kjacce npeIMeTHbIE pe3yabTaThl Ha 0230BOM yPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKoe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, pPABHOJAECUCTBYIOIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuarh sBieHus (auddy3us, TEMI0BOES JABMKECHHE YaCTHI] BEIECTRBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHE, HWHEPIHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUs], Tepeiaua JaBIeHUs TBEPABIMU TEJIaMHU, KUJIKOCTSIMU U ra3aMu,
aTMOC()epHOE [aBlICHUE, IUIABAHHWE TEJ, MPEBPAIECHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;



pacmo3HaBaThb MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUH B
OKpY’)XaloIlleM MHUpE, B TOM 4Hcie (U3MUECKHUE SIBJICHUS B NPUPOJE:
IIPUMEPBI JIBMXKCHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW WM HEXHUBOU
IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIUSIHHE
aTMOoc(epHOro JaBJIEHUs Ha KUBOM OpraHM3M, IUIABaHUE PbIO, pbluary B
TEJe YeJIOBEKA, IIPU STOM NEPEBOAUTH MIPAKTUUECKYIO 3a7]auy B y4eOHYIO,
BBIJIEJISITh CYIIIECTBEHHBIE CBOWCTBA (IIPU3HAKHM) PU3NUECKUX SBICHU;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
duznyeckre BeMMYUHbBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHUs, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CHJia, MEXaHHuYeckas pabdoTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(PUIIMEHT TONE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUATIbHASL JHEpPrus), MpU ONUCAHUM NPABWIBHO TPAKTOBATH
($u3NYECKU CMBICI UCTIONb3YEMbIX BEIMUMH, UX 0003HAYEHUS U €TUHULIbI
(Gu3NYECKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(GU3NYECKYI0 BEIWMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BJOJb OJHOM IpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Jo0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHbIE CBS3H, CTPOUTh 0ObACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |—2 JeHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (hU3HMUECKUE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
MPeAnosoKeHre (TMnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yibTaT, HaAXOAUTh OLIMOKM B XOJE OIbITa, JAENaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
buznyecKruX CBOMCTB TeM: (POPMYIUPOBATH MPOBEPSIEMbIE ITPEATOI0KEHUS,



coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO 000pYyI0BaHUSs, 3alIUCHIBATH X0/
OmbITa U GOPMYIUPOBATH BHIBOIBI,

BBINIOJIHATh MPSAMbBIE W3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHHEM aHAJIOTOBBIX U
nU(@pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JIPYTOM C HWCIOJIB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH ITyTH
PaBHOMEPHO JBWKYIIIETOCS TE€JIa OT BPEMEHU JIBIKCHUS TEa, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIbI TPEHHSI OT IIJIOMIAIU CONMPUKOCHOBEHUS TEJI, CHJIBI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CHJIIBI OT 00BhEMaA
MOTPYKEHHON YacTH TeJla M OT TJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO HCCIIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIOKEHHBIX TaONMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (HU3UICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOIBKEHUS, TaBIICHUE
BO3/[yXa, BBITAIKHUBAIONIAs CHJa, JCHCTBYIOMIAas Ha TMOTPY>KEHHOE B
KUIKOCTh  TENO, KOIDPUIIMEHT TMONEe3HOTO  JIEWCTBHS  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEPCHUI CcOOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYHCIISTH
3HaUY€HUE UCKOMOMW BEITUYNHBL;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH 711 obecriedeHust 0€30MacHOCTH TpU oOpaIeHnuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEH cpeie;



OCYIIECTBISATH OTOOp HCTOYHHMKOB uH(popmanuu B HTepHere B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

UCIIOJIb30BaTh MPHU BBINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JaUTepaTypy PU3MUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu VIHTEepHeT, BHaneTb MNpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUU (HU3HUECKOTO CONEPKaHUSA, B TOM
YHClie MyOJIMYHO JIeJIaTh KpaTKUe COOOIICHHS O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX HCCIEAOBAHMM, TP 3TOM IPaMOTHO HMCIOJb30BaTh M3yYEHHBIN
HNOHATUMHBIN anmapaT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHHUE
MIPE3CHTAIUEN;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenirhb
OO513aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K xoHI1y 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBIINIEHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y INBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3auyaTth ABJICHUS (TEIJIOBOE pAaCUIMpPEHHME M C)KaTue, TeIuionepeaaya,
TETJIOBOEC PABHOBECHE, CMAaUYWBAaHUE, KAIWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYCHHUE),
AJICKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aPS0B, JEUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKHUX  SBJICHUM B
OKpY)KarolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, IJICKTPUIECKUE
SBICHUS B atrMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE



noJie 3eMJiiu, Apeiid MoF0COB, POJIb MATHUTHOTO TTOJIS JJIs )KM3HU Ha 3eMIIe,
MOJISIPHOE CHUSHHUE, MPU JTOM [EPEBOJIWUTH IPAKTUYECKYIO 33/Jady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PUIUYECKUX
SIBJICHUU

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nueckue BeTUYHUHBI (TeMIepaTypa, BHYTPEHHSSI YDHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIEeNbHAs TEINIOEMKOCTh BEIIECTBA, VYAEJNbHAs TEIUIOTa
IJIABJICHUSI, yJeJIbHAs TEeIUIOTa MapooOpa3oBaHMs, ylelibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JACHCTBUS TEIIOBOU
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHURIICHHUE BEIIECTBA, Pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), TPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICTT
UCITIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUECKUX BEITUUMH,
HAXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKu H3YyUYEHHBIX 3aBUCHUMOCTEU
(bu3HYEeCKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUU
CTPOEHMS BEIIECTBA, MPUHLNI CYNEPHO3ULNU MOJEH (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH OmMa JJisl ydacTka 1€, 3aKOH
Jxoyns—JleHua, 3aKkoH COXpaHEHUsI SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €M0 MATEMATUUECKOE BBIPAKECHUE;
OOBSICHATh (PU3MUECKHUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYallM MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3ys 3aKOHBl H
dbopmyIbl, CBs3BIBAIONINE (PU3NYECKUE BEIUYHHBI: HAa OCHOBE aHAM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI1  pEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HCIIOJB3Yysl ONMHCAaHUE HWCCIEIOBAHUS, BBIICISThH
MpoBEpsieMOe  MPENOJIOKEHUE, OICHUBATh MPABWIBHOCTh TMOPSIKa
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTH OMNBITHI 10 HAOMIOJAEHUIO (U3WYECKUX SIBJICHUUA WU
bU3NYEeCKUX CBOMCTB Tel (KamLUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi IMpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTyphbl KUAKOCTU U



wionanad e€ TMOBEPXHOCTH, DJJCKTpHU3alUs Tel M B3aUMOJCHUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yallM3allsi MAarHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMATHUTA,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMyIUpPOBATH
poBepsEMbIE MPENOJI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJTHATH MIPSAMBIC U3MEPECHHSI TEMITEPATYPhl, OTHOCUTEIILHOMN BIIAYKHOCTH
BO37yXa, CHUJIbl TOKAa, HAMPSOKEHHsS C WCIOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
Ipyrol C HCHOJB30BAaHHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrO
CEUCHHMS U Y/ICIBHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UIYIIEro 4epe3 TMPOBOJHHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBATEIbHOTO U  NAapajuIeIbHOTO  COEAMHEHUMU
MIPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUsI, CIeNys NPEJIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPUYECKOT0 TOKa): IJIAHHPOBATh W3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEATOKEHHOW WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEITMYUHEI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM HA UX OMHMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
PEIOXPAHUTEIH, DIICKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUA O CBOWCTBax (M3MUYECKUX SIBICHUN W HEOOXOIUMBIC
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM WU3MEPHUTEIbHBIC
PUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENh BHYTPEHHETO CropaHws,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl JJEKTPUUECKUX Ierne ¢
MOCJIEIOBATEIHHBIM M TTAPAIIEITHHBIM COSTUHEHNUEM DJIEMEHTOB, Pa3Inydast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



OPUBOAUTH  NpUMEphl  (HAxoauTh HWHGOOpPMAIMIO O  TpPHUMEpax)
MPaKTUYECKOTO HCIMOJIb30BaHUS (U3MUYECKUX 3HAHUUA B IOBCEIHEBHOM
KU3HU I oOecnieueHrs 0e30MacHOCTH MpU OOpallleHUuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHMUS
JOTIOJTHUTEHHBIX HCTOYHUKOB BBIACISTH HHPOPMAITHTO, KOTOPASI SBIISICTCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3a/IaHUH HAYIHO--TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CIIPABOYHBIC MAaTEPHUAIIBI, PECYPCHI
cetu VHTEpHeT, BIaAeTh NpUEMaMH KOHCIICKTUPOBAHMUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
0000mas wuHMOPMAIIUI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CoJIep>KaHusl, B TOM YHCJIE MMyOJIMYHO MPEACTABIATH PE3YJIbTaThl TPOCKTHON
WM UCCIIE0BATENIbCKOM AESTENHbHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBHIMOJHEHUU YYE€OHBIX MPOEKTOB W HCCIETOBAHUN (DU3UUECKUX
MIPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
MTOCTABJICHHBIMU 33/1a4aMH, CJICIAUTH 34 BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIly 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOTO ABM)XKEHHUA, Nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, IEKTPOMArHUTHbIE BOJIHBI, IIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1allbHO30PKOCTD,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUS, alib(a-, OeTa- 1 raMMa-u3JIy4deHHUs,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEMHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHUXKEHUE, CBOOOJHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEeHHE OEJIoTo CBeTa B



CIEKTp U CJOXEHUE CHEKTPAIbHBIX I[BETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
NPWIUBBI U OTIUBBI, ABMXKEHUE M1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJIHBI, II[yHaMH, 3XO0, I[B€Ta Tell,
ONTUYECKHUE SIBICHUS B MPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHHM, €CTECTBCHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYECHUUA Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUUECKUX
SIBIICHU;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHS, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJICHUSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHIIbI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrus Tena,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBI, KHHETUYECKast YHEPTUSI, TOJIHASI MEXaHUUYECKask DHEPTHsL, IEPUO/T
U 4acToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMJICHUS Cpelbl), MPU ONUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU BEJIMYHMHAMH,
CTPOUTH TpahUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Yyd 3aKOH COXPAaHEHHUs SHEPTrur, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULIUA CUJ, NPUHLUUI OTHOCHUTENIbHOCTH ['anmies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCCOBOTO UHCE
NpU SJAEPHBIX PEaKIUsAX, MPU STOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA W 3alTUChIBATh €70 MATEeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKHUE MPOLECChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUIECKUX
1aroB ¢ OMopoi Ha 2—-3 W3YYCHHBIX CBOWCTBA (DU3MUECKUX SIBICHUH,
bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;



pemarh pacu€THbIE 3a/1a4U (ONUPAKOLIUECS HA CHCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYHHBI: HA
OCHOBE aHaJIM3a YCJIOBMs 3aJ]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WU U30bITOYHBIEC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE JUIsl PEIICHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NYECKON BETUUHHBI;
pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
$u3NYECKUX METOMOB, MCIONb3Yys OMHCAaHHE HWCCIEeIOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUSI  HCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYITUPOBATH
BBIBO/IBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JABW)XKCHHM 0€3 HadyallbHOM CKOpOCTH, NepHoaa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBeTa OT yrja MaJeHus W yria MNpejoMJIeHHs OT yria
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKuX BEJIWYMH B BUJIE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

NPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3MUYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa W TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKAs
cuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIMIOJIHATH
U3MEpEHUs, CleAysl MPeNOKEHHOW HHCTPYKLHHU, BBIUYMCIATH 3HAUCHUE



BEJINYMHBI U AaHAIM3UPOBATH IOJyYEHHBIE PE3YJIBTAThI C YYETOM 3aaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyOBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEYHBIM HCTOUYHUK
CBETAa, JIy4, TOHKAs JINH34, IJIAHETApHAasi MOJIENIb aTOMa, HYKJIOHHASI MOJIENb
aTOMHOTI0 511pa;

XapaKTepU30BaTh TMPUHIMUIBl JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHUA (B TOM YHUCIE:
CIIUJOMETDP, NAaTYMKHU IIOJIOKEHUS, PACCTOSIHUSA W YCKOPEHMS, PAKeTa,
9XOJIOT, OYKH, IEpUCKOI, (oToanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUYECKHX MTPOLIECCOB MIPU
pEelIeHUN Y4YeOHO--NPAKTUYECKUX 3aJady, ONTUYECKUE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOAUTH  MpUMEpHl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOLIEH CpelIe;

OCYUIECTBJISTh MOUCK HHPOpMALMK  (U3HUECKOTO COJEpKaHUS B
HNuTepHeTe, camMoCTOsATENBHO (POPMYIUPYsI MOUCKOBBINA 3alpOC, HAXOAUTh
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOro CoAepKaHus, CIPaBOUYHbIE MaTEPUAJIbl, PECYPCHI
cetu MHrepHer, Bianers nNpUEMaMM KOHCIIEKTUPOBAHUA  TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COJEpKaHus,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, NIPU 3TOM TIPaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3UKH U COMNPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHKOB.



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIVISA YYEHUKA
» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M.,
NBanos A.H., AkunonepHoe ooduiectBo «M3aarensetBo «lIpocBemenne»

» ®usuka: 8-if kmacc: 6a30BbIN ypoBEHB: yueOHuUK, 8§ kiacc/ [lepsimkun . M.,
NBanoB A. U., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

» ®uznka: 9-i knacc: 6a30BbIN ypoBeHb: YueOHuUK, 9 kiacc/ [lepsimkun . M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO
«3narensctBo «IIpocBemienue»

» ®dusuka (B 2 yactax), 8 kinacce/ ['eanenmreiin JI.9., bynatoa A.A., Kopuunbses
N.H., Komikuna A.B.; moxa penakiueit OpioBa B.A., O01iecTBO ¢ orpaHuYeHHOMN
orBeTcTBeHHOCTHI0O « BMHOM. JlabopaTopus 3HaHU»; AKIIMOHEPHOE 00IIIECTBO
«M3narensctBo «IIpocBemenue»

» dusuka (B 2 yactax), 9 knacc/ ['eanenmreiin JI1.9., bynatosa A. A., Kopuuibses
N.H., Komkuna A.B.; noa penakiueit Opiosa B.A., O01iecTBO ¢ orpaHUYeHHOMN
orBeTcTBEHHOCTHI0 « bBMHOM. JlabopaTopus 3HaHUI»; AKIIHOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
COopnuk 3a1au o ¢pusuke. 7-9 ki.: k yueonukam A.B. Ilepoiikuna u ap. "®usuka.
7 xnacc", "®uzuka. 8 kinacc" ,"®uzuka. 9 knacc"/ A.B. Ilepspiikun; coct. I'.A.
JloHOBA
KoHTposnbHbIe 1 camocTosTenbHbIE padoThl TI0 Pu3nke K yueOHuky A.B.Ilepoimkun
8 KIacc.
dusuka 7 kinacc: yueoOHo-meroandeckoe mocooue / A.E.Mapon, E.A.MapoH.
dusuka 8 kiacc: yueoOHo-meroandeckoe mocooue / A.E.Mapon, E.A.MapoH.
dusuka 9 knacc: yueoOHo-meroandeckoe mocooue / A.E.Mapon, E.A.MapoH.
KoHnTtposnbHbIe 1 camocTosTenbHbIE padoThl TI0 Pu3nke K yueOHuky A.B.Ilepoimkun
7 xnacc / U.A.I'pomiiena.
KoHTposibHbIE U camocTOsATENbHBIE pa0OoThI IO Pu3nke K yueOHuky A.B.Ilepbikun
8 kimacc / .A.I'pomiieBa.
OHTPOJIBHBIE U CAMOCTOATENbHBIE pabOTHI O Pu3KKe K yueOHuKy A.B.Ilepbikun
9 knacc / U.A.I'pomuieBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
MUHTEPHET
dusnka 7 kimacc. DIeKTpoHHOE npuiokenue K yueonuky. WWW.drofa.ru
dusuka 8 Kimacc. DieKTpoHHOE Mpuitokenue K yueonuky. WWW.drofa.ru
dusrka 9 Kinacc. DeKTpoHHOE MpuitokeHue K yueonuky. WWW.drofa.ru
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