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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma mo ¢usuke Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH M TpeOOBaHMWI K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM
YpOBHE OCHOBHOM 00pa3oBaTeibHOW Mporpammel, npeactaBieHHbx B ®I'OC OO0, a
Takke ¢ yud€toMm deaepanbHoll pabodeil mporpammbl BocnuTaHus W KoHuenuuu
npenoiaBanus yueOHoro npeamera «Dusukay.

Copepxanne mporpaMMmbl 1m0  (U3MKE HampaBiIeHO Ha  (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYaIOIIMXCA U OpraHu3aluio u3ydeHus: Pu3nuku Ha
NesITeIbHOCTHOM OCHOBE. B mporpamme no ¢u3nke yUuThIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanuzauuu TpedoBanuit GI'OC OOO k miIaHUpPyeMbIM JHYHOCTHBIM U
METalpeAMETHBIM  pe3yJibTaTaM OOydYeHHs, a TaKkKe MEXIPEIAMETHBIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET paclpelielieHue y4eOHOro marepuaia Iio
rojiaM o0yueHus (1o KjaccaM), ImpeajiaracT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpkKaHUA U YUETE€ BO3PACTHBIX
0COOEHHOCTEH 00yYarOImuXCs.

[Iporpamma no ¢usuke pa3paboTaHa ¢ IENbI0 OKa3aHWA METOAMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3yIOIMIUM JJII E€CTECTBEHHO-HAYUYHBIX YUYEOHBIX
MIPEAMETOB, IMOCKOJbKY (PU3UUYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U SIBJICHUU,
M3Y4YaeMbIX XUMHUEN, OMOJIOTUEN, aCTPOHOMHUEN U (pu3HUecKoi reorpadueid, BHOCUT BKJIA]l
B E€CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBiIseT Haubosee siCHble 00pasiibl
IPUMEHEHUsI HAyYHOTO METO/a TMO3HaHWsS, TO €CTh CIOC00a MOMY4YeHHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 raBHBIX 3a7ad  (UBUYECKOrO0 O00pa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B ((OPMUPOBAHUU €CTECTBEHHO-HAYUYHON rPaMOTHOCTH U UHTEpECa K
HayKe y 00y4aromuxcsl.

N3yuenne ¢uszuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJICHUE CIIEITYIOUUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

e HAy4HO OOBSICHSITD SIBJICHUS;

* OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPIIPETUPOBATH JAHHBIE M HUCIOJIb30BaTh HAYYHBIE JI0KA3aTENbCTBA IS
MOJIyYEHHUS BBIBOJIOB.

Lenu u3yuenus (HU3MKA HA YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHUs OMpeIeIeHbI B
Konuenuuu mnpenogaBanus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit @enepannn, pean3yronmx OCHOBHBIE 0011Ie00pa30oBaTEIbHBIC
porpaMMbl, yTBEPKAEHHOW pemeHueM Komerun MuHuCTEPCTBA NPOCBEIICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK-4BH).



e uzyyenus pusuku:

e IPUOOPETEHHE HMHTEpPECA W CTPEMJICHUS OOYy4YaloIIMXCA K HAYYHOMY H3YUYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

epa3BUTUE TMPEJCTABICHUNA O HAYYHOM METOJ€ TO3HaHUA U (GOPMHpPOBAHHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e opMUpOBaHHE HAYyYHOTO MHPOBO33PEHHUSI KaK pe3ysibTara HW3Y4YEHHs OCHOB
CTpOCHHS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e popMUpOBaAHUE MPEJCTABICHUHN O POJIM PUBUKH TSl PA3BUTHSI JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPENCTABICHUNA O BO3MOXHBIX cdepax Oynymierl npodeccruoHanbHOU
JESITeIbHOCTH, CBA3aHHOW C (DPM3MKOM, MOATOTOBKA K JaibHEHIIeMy OOyYeHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTmkeHne 3THUX Leled mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs 00ECIIEYUBAETCS PELICHUEM CIIEAYIOUINX 3a8a4;

e IPUOOPETEHHE 3HAHUA O IJUCKPETHOM CTPOCHHMHM BEILECTBA, O MEXAHMYECKHX,
TEILJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IPUOOPETEHHE YMEHUN ONHUCHIBATH U OOBACHATH (PU3NYECKHUE SBICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

¢ OCBOCHHE METOJIOB PEIICHMs MPOCTEUIINX PACYETHBIX 3aJad C HCIIOJIb30BAaHUEM
(U3HUECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

epa3BUTHME YMEHHUI HaOMOJaTh MPUPOAHBIE SABJICHUS U BBINOJIHATH OMBITHI,
nabopatopHble pabOThl U 3KCIEPUMEHTAIBHBIE HCCIIEIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TIPUOOPOB;

e OCBOCHUE MPUEMOB PabOTHI ¢ MHPOpMalUel (HU3NIECKOTO COACPIKAHUA, BKIIOUaAs
MH(}OpMAILUIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKH, AHAJIU3 U KPUTHYECKOE OLIEHUBAHUE
uH(popmanuu;

¢3HAKOMCTBO €O cdepaMu NpOoPEecCHOHANbHON AESTENbHOCTH, CBA3aHHBIMU C
(bu3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha JOCTHMIKEHUAX (PU3NUECKOMN
HayKHU.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHuUs
oTBOAMUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B Hefiento), B 8 kiiacce — 68 yacoB (2
yaca B Heziento), B 9 kiacce — 102 gaca (3 vaca B Heeio).

[Ipenyaraemseiii B mporpamme mo Gpu3uke rnepedeHs J1abopaToOpHBIX padOT U OIMBITOB
HOCHUT PEKOMEHAATENIbHbIN XapaKkTep, yUUTENb JIeJaeT BbIOOP MPOBEACHUS Ja00paTOPHBIX
paboT W OMBITOB € YYETOM HWHIAWBHUAYAJbHBIX OCOOCHHOCTEH OOYydYarolIuXCs, CIHUCKa
AKCIEPUMEHTANIbHBIX 3aJaHuM, MPEIJaraéMbIX B paMKaxXx OCHOBHOTO T'OCYJIapCTBEHHOTO
dK3aMeHa 10 (PU3HKE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepenuili. MexxayHapoHasi CHCTEMa €IMHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBEHHO-HAYUYHBI METOJ IMO3HAHWA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanne GU3NUECKUX SBJICHUN ¢ TOMOUIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHnuueckue, TEIJIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUS.

2. dusnyeckue npuodoOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAIIOTOBBIM

U 1IUGPOBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

1 OmnpeneneHue UEHbI IeJIEHUS MIKaJIbl U3MEPUTEILHOTO TpUdOpa.

2 N3mepeHne pacCcTOSHAMN.

3. N3mepenne 06bEMa KUIKOCTU U TBEPAOIO TENA.

4 Omnpenenenue pa3MepoB MabIX TEIl.

5. M3mepenne Temreparypbl IpH MOMOIIM KUJIKOCTHOIO TEPMOMETPA U

JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHue uccienoBaHus Mo NPOBEPKE TUIIOTE3BI: JATBHOCTD MOJIETA
IapuKa, mymeHHOTO TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA TYCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, WX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne wyactui BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEIIECTBA: ITPUTSHDKEHNUE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, )XKUIAKOCTEH M TBEPIBIX
(kpucTamIM4yecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.
1. HaoGmronenre OpoyHOBCKOTO BUKEHUS.
2. Hab6monenune nuddysuu.



3. HaGmronenne  siBmeHWd, OOBSCHSIONUXCS  MPUTSHKECHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopnvie pabomul u onvimol.

1. Onenka pauamMeTpa aToMa METOJAOM pAI0B (C HCHOJIb30BAHHEM
dbortorpaduii).

2. OnbITE O HAOJIOICHUIO TEINIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 110 0OHAPYKEHUTO ISHCTBHSI CUJT MOJICKYJIIPHOTO TPUTSHKCHHUS.

Pa3nen 3. /IBu:KkeHHe U B3aUMOAeCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHH JIBUKCHHUSL.

SBnenne uHepuuM. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpUYMHA
U3MEHEHUsI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.

Cumita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3mMepeHue Cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepenne CKOPOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST MHEPIIUH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TET.
CrnoxeHue CuJl, HalpaBJICHHBIX 110 OJTHOW TIPSIMOIA.
Jlabopamopnvie pabomel u onvimol.

1
2
3
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TEl.
5
6.

1. OrnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMKEHUs (IIapuka B
AKUIKOCTH, MOJIEIH SJEKTPUUYECKOTO aBTOMOOUJIS U TaK Jajee).

2. OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIM IapHKa Mo
HAKJIOHHOM ITIOCKOCTH.

3. Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsKeHus (edopmaiun)
MPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKECHHUS

OT BCCa TCJIa U XapaKTCpa COIPUKACAIOITNXCA HOBerHOCTefI.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTU OT riayOunbl. ['mapocraTtmyeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONM 00o0sioukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

1. 3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

2. [lepenaua naBiaeHuUs KUJIKOCTBIO U Ta30M.

3. CooOmaromuecs cocyibl.

4. ['mppaBnudeckuii mpecc.

5. [IposiBienue nelcTBHst aTMOCPEPHOTO JABICHUS.

6. 3aBUCHUMOCTH BBITAJIKUBAIONIEH CUIIBI OT 00bEMA TOTPY>KEHHON YacTH
TeJa U TIIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

8. VcnoBue miiaBaHusd TeNl: [UIABAHWE WM MOTPYKEHUE TEl B
3aBUCHUMOCTH OT COOTHOIIIEHUS TIJIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanre 3aBUCMMOCTH Beca Tela B BOJAE€ OT 00bEMa
MOTPYKEHHOMN B KUJIKOCTh YacTH TeJa.

2. OrnpenesieHue BBITAJKUBAIONICH CHJIBI, JIEMCTBYIOIIEH Ha TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH HA
TEJIO B KUIKOCTU, OT MACChI Tea.

4. OMNBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B KHUIAKOCTh YaCTU
T€Ja U OT IUIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpPEICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30J10Toe



npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenne paboTbl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUIKEHHUU
T€JIa M0 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccenenoBanne yciioBA paBHOBECHs pblyara.

3. N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. M3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKOU DHEPIUU.
8 KVIACC

Pa3zgeu 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMNbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJEKYJSAPHO--KUHETUYECKOW TEOPHH.
CmaunBaHN€e U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonudecTBo TemoTsl. YenbHas TEMJIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnenpHasi teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOTo
JIaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.



Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2 Hab6mronenune nuddysun.

3. HabGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.

4 Habnrogenue TemioBoro pacuiupeHus Tem.

5. V3meHenune naBiieHus raza mpu n3MEHEeHNH 00bEMa U HarpEeBaHUH WU
OXJIQXKJICHUU.

6. [IpaBuiia U3MEpEHUs TEMITEPATYPBI.

7. Buas! Tertonepenaym.

8. OxJtaXkieHue pU COBEPIICHUHN pabOTHI.

9. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CHUJIaAMHU.

10. CpaBHeHUE TEIUTOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11. Hab6nronenue xureHus.

12. Habrogenue moctossHCTBa TeMIlepaTyphl MPH TIABICHUH.

13. Mopenn TEeIIOBEIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OMnBITHI IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI IO HAOTIOJIEHUIO TETIJIOBOTO PACHIUPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka THUIMOTE3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUJIKOCTH B TEPMOMETPUYECKON TPYyOKe OT TeMIIepaTyphl.

7. HaOnronenne u3MeHeHMs] BHYTPEHHEW JHEpPrUM Tejia B pe3ysibTaTe
TEeIJIonepeayr U padOThl BHEIITHUX CHJI.

8. HccnenoBanue SBICHUS TEIIOOOMEHA TIPU CMEIIMBAHUM XOJIOJHOU U
ropstyei BOJIBI.

9. OnpeneneHue KOJIUYECTBA TEIUIOTHI, TMOJIYUYEHHOTO BOJOW TIpHU
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

10. Onpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npolecca UCIIApEHUs.

12. OmnpeneneHne OTHOCUTEIBHOM BIAXXHOCTH BO3/IyXa.

13. OmnpeneneHue yaeabHOM TEIIOTHI TIJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPs/I0B U PACCTOSIHUSI MEXKTY TE€JIaMM).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

OnekTpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
IS ydacTka nenu. [locnegoBarenbHOE U MapauieIbHOE COETMHEHHE MPOBOIHUKOB.

PaGota ® MoOmHOCTH dJeKTpuYeckoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpudecKre ey U MOTPEOUTETN dIECKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSTHHBIX MAarHUTOB. MarHUTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3HayeHWe I Ku3Hu Ha 3emuie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO OJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSHHOTO TOKa. lMcnonb30oBaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.

DIEeKTpOreHepaTop. CriocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPTUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. DJeKTpU3anus Tell.

2. JIBa pojia 3JIEKTPUYECKUX 3apsi0B U B3aUMOCHCTBHUE 3apsiKEHHBIX
TeI.

3 YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

4 DJEKTPOCTATUYECKAS UHAYKIIUSL.

5 3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.

6. [IpOBOIHUKH U AUBIECKTPUKH.

7 MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
8 M cTOYHMKHN TOCTOSIHHOTO TOKA.

9 JleicTBHS DIAEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

11. ["a30BbIi1 pa3psin.

12. N3mepeHune CHIIbl TOKa aMIIEPMETPOM.

13. N3MepeHune 3eKTpUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

14. PeocraTt 1 MarazuH COPOTUBIICHUM.



15. B3anMmoeiicTBre MOCTOSHHBIX MAarHuTOB.

16. MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeICHUS MOJIOCOB MAarHUTA.

17. MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT IpcTena.

19. MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

20. JlelicTBHE MarHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.

21. DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

22. HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHYKIWH.

23. OnbiThl Dapanes.

24, 3aBUCMMOCTh HAIpaBJICHUS WHIYKIIMOHHOIO TOKa OT YCJIOBHUM €ro
BO3HUKHOBECHHS.

25. DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1. OnpITel IO HAOJNIOACHUIO JJICKTPU3AIMHU Tel HWHAYKIHEH W TIpHU
COMPUKOCHOBEHUH.

2. HccnenoBanue AEHUCTBUS SJIEKTPUUECKOTO TMOJS HA MPOBOAHUKH U
JIARJICKTPUKHU.

3. COopka u mpoBepka pabOThI JIEKTPUICCKOMN LIETTH MOCTOSHHOTO TOKA.

4, N3Mepenue U peryaupoBaHue CUJIbI TOKA.

5. N3mepeHnune 1 peryJiupoBaHue HANpPsKEHUSI.

6. HccnenoBanrie 3aBUCUMOCTU CUJTBI TOKA, UIYIIETO Yepe3 pe3nucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUYECKOTO
COINPOTHUBJICHUS MPOBOJHUKA OT €Tr0 JUIMHBI, TJIOMIAAU IMOMEPEYHOTO CEUYECHUS U
Marepuarna.

8. [IpoBepka mpaBuia CJIOXKEHUSI HANPSKEHUNU MPU TMOCIEA0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuia JJjIsi CHUIbI TOKA MPU HapayieIbHOM COCIMHEHUU
PE3UCTOPOB.

10. OmnpeneneHue pabOThl  AJIEKTPUUECKOTO TOKa, HUIYIIETOo 4epe3
pe3ucTop.

11. OrnpenesieHue MOIIHOCTH DJCKTPUUYECKOTO TOKA, BBIACISEMOM Ha
pesucrope.

12. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMIIOUYKY, OT
HaIpsHKEHUs Ha HEW.

13. Onpenenenue KII/[ nHarpeBarerns.

14. HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS IIOCTOSTHHBIX MAarHUTOB.

15. N3ydyeHre MarHuTHOTO TOJS TIOCTOSIHHBIX MArHUTOB MpPH HX

00BbEIMHEHUH U Pa3/IeJICHUU.
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16. HUccnenoBanne MAEUCTBUA JJIEKTPUYECKONO TOKA HA MATrHUTHYIO

CTPEIIKY.

17. OnepIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aHMMOJEHCTBHS
KAaTyLIKHA ¢ TOKOM M MarHATa OT CWJIBI TOKA W HAIPABJICHUS TOKA B KaTYILKE.

18. W3yuyenue neicTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3ydeHue padoThl AIEKTPOIBUTaTENS.

20. N3mepenne KII/] anexkTpoaBuraTtenbHOM yCTAHOBKH.

21. OneITEl MO HMCCIEIOBAHUIO SIBJICHMS JJEKTPOMArHUTHOM WHIYKIIMH:

HCCICA0OBAHHNC W3MEHCHUH 3HAYCHMS U HaIIpaBJICHUA HHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBmwkeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOE JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroTtoHa.
[IpyHIMT CynepIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. [lepBas kocmumyeckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmysbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

SHEPIHUH.
Hemoncmpauuu.
1. Hablmroierre MexaHn4eCcKoro JABMIKEHHS TeJla OTHOCHUTEIIBHO Pa3sHBIX

TEJI OTCUETA.
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2. CpaBHeHHE TyTe U TPACKTOPHI JABUKEHUS OJHOTO U TOrO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.

4 HccnenoBanre Npu3HaKkoOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

5. Habmroienue 1BUKEHUs Tela 10 OKPYKHOCTH.

6 Habnrogenne MexaHWMYeCKUX SIBICHHH, MPOUCXOIAIIUX B CHUCTEME

orcuéra «Tenexkay mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBMYKCHUH OTHOCHTEITHHO
KaOuHeTa (QU3UKH.

7. 3aBUCUMOCTB YCKOPEHUS TEJIa OT MACChl TeJla U ICHCTBYIOIIEH Ha HETO

CHJIBI.
HaburoieHue paBeHCTBa CHII IIPYU B3aUMOJIEHCTBUY TEIL.

9. M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. [lepenada uMIrysbca py B3auMOJIEHCTBUH TEIL.

11. [TpeoOpa3oBanus SHEPTUM NPU B3aUMOAECHCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCca PU HEYIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.

14. Habnronenue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHE MEXaHUYECKOM DSHEPruM MpU JABWKCHUU TeEJIa IOA

JEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa v 1ajJbHENHIIEro paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

2. Omnpenenenve cpeHEe CKOPOCTU CKOJIbKEHUS OpyCcKa MU JBUKECHHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM ITIOCKOCTH.

4. HccnenoBanye 3aBUCUMOCTH ITyTH OT BPEMEHU IIPHU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. [IpoBepka rumoTe3bl: €ciM MpPU PABHOYCKOPEHHOM [BUKEHUU O€3

HayaJIbHOU CKOpPOCTH IIYTH OTHOCATCA KaK pPiAn HCEUYETHBIX quceia, TO
COOTBCTCTBYIOIIHC IIPOMCKYTKH BPCMCHU OJNHAKOBBI.

6. I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TPCHHA CKOJIBXKCHHA OT CHIIbI
HOPMAJIbHOTO OaBJICHUA.

7. Omnpenenenue kodppuiieHTa TPEHUS CKOJIbKCHUS.
8. Omnpenenenne KECTKOCTU TPYKUHBI.
9. Omnpenenenne pabOThI CUIIBI TPEHUS TPH PABHOMEPHOM JIBHKCHHH

TCJa I10 FOpH3OHTaHBHOﬁ IIOBCPXHOCTHU.
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10. Omnpenenenvne pabOThl CHIIBI YOPYTOCTH MpH TOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. W3ydeHne 3aKk0Ha COXPAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKECHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenne xoneOanuil Ten moa NEMCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

2. HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3 HabGnronenue BIHYKIECHHBIX KOJIeOaHU U pE30HAHCA.

4. PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

5 Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUMN PE30OHAHC.

Jlabopamopnvie pabomel u onvimel.

1. Onpenenenrue YacToThl M Tiepuoja KojieOaHWl MaTeMaTH4YeCKOTO
MasITHUKA.

2. OmnpeneneHue 4acTOThl U epruoAa KojieOaHUH MPy>KMHHOTO MasATHHKA.

3. HccnenoBanre 3aBUCUMOCTH TEpUOJa KOJIEOAHUN MOJBEIICHHOTO K
HUTH TPy3a OT JJIMHBI HUTH.

4. HccnenoBanre 3aBUCUMOCTH  Tepuofa KojeOaHUW MPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. [IpoBepka HE3aBUCHMOCTH MEPHO/Ia KoJIeOaHU Tpy3a, MOIBEIICHHOTO
K HUTH, OT MaccChl rpy3a.

6. OnpITHl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh IME€pUOJa KOJeOaHMIt
MPYKUHHOTO MAasITHUKA OT MAacCChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMJIBHOTO
tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmenus: Connua u Jlynel. Otpaxenue cera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema oToarapaTa, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biiM30pykoCcTh U 1alTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3a.

L 0 N ok wWwN e

11. Pa3noxenune 6eoro cBeTa B CIIEKTP.
12. [Tomy4yenue 6enoro cBeTa MpH CI0KEHUH CBETA PAa3HBIX 1IBETOB.
Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAKEHUSI CBETOBOIO JIy4a OT yTJia
naJIeHus.

2. N3yuenne xXapakTEepUCTHK W300paKeHUS TIpeaAMeTa B  IUIOCKOM
3epKa’e.

3. HccnenoBanre 3aBUCUMOCTH yTJia MPEIOMIIEHUS CBETOBOTO Jiy4ya OT

yrja naacHusd Ha rpaHUulC «BO3AYX—CTCKIIO».
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4. [Tomyuenune n300pakeHU C TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Onpenenenne (POKYCHOTO  pacCTOSHUS W ONTHYECKOW  CHJIBI
coOuparone JTUH3HI.

6. OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI 110 BOCHPUSITHIO IIBETA MPEAMETOB IIPU MX HAOIIOACHUH Yepe3

I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMoroiieHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel M 3HEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBanue TpPEeKOB: MU3MEPEHHME HDHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[u1
1 000011IeHUs TPEAMETHOTO COJICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (PU3MKH, a Takke A MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pusuke ajis o0ydaroImxcsi, BHIOPABIIUX 3TOT
y4eOHBIN IpeIMeET.

[Ipy M3y4eHUH JAHHOIO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBAETCS JOCTUKEHHE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
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SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHHSI, TPUMEHSA TMOJYYEHHbIC 3HAHUWSA, peElaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMATBEHO JESITEIRHOCTHBIN XapaKTep JAHHOTO pa3zeia peaanu3yeTrcs 3a
C4€T TOTO, 4TO OOYHYAIOIIMECS BHIMIOIHSIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YyycIe 1S IPOBEPKU THIIOTE3 U MOJIYUYECHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAay4yHbIE OCHOBBI HauOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs

y oOyu4aromierocst OyayT c(hOpMUPOBAHBI CIETYIOIIUE JUYHOCTHBIE Pe3yJIbTATHI B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBIICHHE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
(u3HYecKol HayKH;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILEH COCTABISAIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K MCCIEeI0BaTEIbCKON
NEeSATENBHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIIHUX YCJIOBUSAX;

— c(opMUPOBAHHOCTH HABBIKA peIIeKCHH, TPU3HAHKE CBOETO MIPaBa Ha OLTUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS
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— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
e — UHTEpEC K MPAKTHUECKOMY U3YUYEHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTALMS HA MPUMEHEHUE (U3MUECKUX 3HAHMM JUIsl pElIeHHUs 3a7ad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEibl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MpoOsieM M MyTel ux
pelieHus;

e 8) ajanTanuM K M3MEHSKOIIMUMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — MOTPEeOHOCTh BO B3aMMOJAEWCTBUM IIPU BBIIIOJHEHUU HCCIECJOBAHUNA U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKa CBOMX JEWCTBUI C Y4YETOM BIMSHHS Ha OKDPYXAIOLIyI Cpeny,

BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI
B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4YeOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
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yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAINN, OCHOBAHUS IS
000OIICHHS U CPaBHEHHUS;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISBISITh TIPUYMHHO--CJICACTBEHHBIC CBSI3M MPU HM3YYCHUH (U3UUECKUX
SIBIICHHUI ¥ TIPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIL30BAHUEM JICTYKTUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIIbHO BBIOUPATH CIIOCOO PEIICHUs yUeOHOM (PU3MYECcKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
MOJIXO/ISAIIETO C YU4ETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMi, MTHOU TrpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHHUKATHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;
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BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBHUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JCUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNarTh poiH, OOCYKIaTh TMPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU WICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalUsX, TPEOYIOIIMX
JUIs pelieHus: GU3NYECKUuX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PEIICHUs B TPYIIE, MPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM PELeHUs (PU3NUECKOM 3aJauu WIn
IUTaHAa MCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ U3MEHEHHS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEIOCTUIXKEHUS) pe3yibTaToB
NEesATEeIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJIOBeKa B X0JI€ CIOpa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MU pEeIIeHUN (PU3NUECKUX 3a7au WU
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYIroro.
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HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJL30BATh TMOHATHS: (PU3NUECKHE U XUMUYECKUE SBIICHUS, HAOIIOICHUE,
IKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, AMHUIIBI (PU3HMUECKUX BETUYHH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHMsSI  BemiecTBa  (TBEpHOE,  KUIKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOACHCTBYIOIAs cuia, neopmanusa (ynpyras, MmiacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

e paznuuath siBieHUsA (IUQQy3usi, TEIUIOBOE ABMXKEHHWE YaCTHI[ BEIIECTBA,
paBHOMEpHOE JABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€Jl, pPaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Nepeaada
JABJIEHUsI TBEPABIMU TEIAMH, KUIKOCTAMU W Ta3aMu, aTMOC(epHOE [aBlIEHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEpruu) MO ONUCAHUI0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JAaHHOE
(duznyecKoe sBIICHUE;

e paCIlO3HABATh  MPOSIBJICHUE  U3YYCHHBIX  (PU3WYECKUX  SABJICHUM B
OKpY’KalollleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBW>KCHUS C PA3IMYHBIMA CKOPOCTSIMM B KMBOW M HEXXUBOW IPUPOJE, NEUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IIJIJaBaHUE pPBIO, pblYard B TeJie YEeJIOBEKa, MPHU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B y4eOHYI0, BBIICIATH CYIIECTBEHHbIC CBONCTBA (MPU3HAKHU)
(bU3NYECKUX SBJICHMI;

e ONKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBIICHUS, UCIOIb3YS
dbu3nyeckrue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIISCTBA, BPEMs, IIyTh,
CKOPOCTb, CPEIHsIS CKOPOCTh, CWJa YNPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHUs, JaBieHUE (TBEPAOro Tela, UIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKAsl M TOTEHI[MAIbHASI DHEPTUSI), IPU
OTMCAHWH MTPABUILHO TPAKTOBATH (PU3MUECKUN CMBICIT HCTIOIb3YEMbIX BETUYNH, UX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONIUE JaHHYIO (PU3UYECKYIO BETUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W TMPOIIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MIPaBUJIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPIHUH, IPU ATOM J1aBaTh
CIIOBECHYIO (OpMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;
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¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BbISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
C onopoi Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3UUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1a4u B 12 AeiCTBUSA, UCIIONB3YS 3aKOHBI U (HOPMYJIbI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MTOACTABIATh (PU3NUECKHUE BEIUUUHBI B (DOPMYJIBI U
IPOBOANUTH PacU€Thl, HAXOAUTh CIIPABOYHBIE JIAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHNHBI;

e pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh TpPU TMOMOIIU
¢u3NYeCKuX METOAOB, B OIUCAaHUU HCCIEAOBAHUSA BBIJCIATh IPOBEPSIEMOE
OpEINoIoKeHne (TUIOTE3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYUYEHHBIN
pe3ynbTar, HAXOAUTh OLIMOKHU B XOJ€ ONbITA, JIeJaTh BBIBOABI IO €r0 pe3yJbTaTaM;

e IPOBO/IMTH OMBITHI IO HAOIIOICHUIO (PU3UUECKUX SIBICHUHN MU (DPU3UUECKUX
CBOMCTB Tel: (pOopMyJIMpPOBaTh MPOBEPSIEMBIE MPEATIOI0KEHHS], COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOT0 00OpYyAOBAaHMS, 3alUCHIBATh XOJ ONbITa U (HOPMYJIUPOBATH
BBIBOJIBL;

* BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Tela, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATH NTOKA3aHMs IPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEpPECHUM;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYMHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBHKYILETOCS TEJIa OT BPEMEHU JABVKECHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHSI OT Beca
Tena, KauecTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOIIAAN COIPUKOCHOBEHHUS TE€J, CWJbl YHOPYTOCTH OT YIJIWHEHUS IPY>KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpyXKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS T, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIEOBaHUSA, COOMpPATh YCTAaHOBKY U
BBITNIOJIHATH U3MEPEHUs, CleAys PEI0KEHHOMY IJIaHy, (PUKCUPOBATH PE3yJIbTaThl
MOJy4YE€HHOM 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJIE MPEAJIOKEHHBIX TaOIUI U
rpaduKoB, AeyaTh BHIBOABI IO pe3yJbTaTaM UCCIIEI0BAHMS,

¢ IPOBO/INTH KOCBEHHbIE M3MEpEHUs (U3MUYECKUX BEIUYUH (IJIOTHOCTh
BEILECTBA JKUJAKOCTM M TBEPAOrO TeEJA, CUJIA TPEHHUS CKOJIbKEHUS, JABJICHUE
BO3]lyXa, BBITAJIKUBAIOILAs CUJja, JEHCTBYIOLIAas Ha TOTPYKEHHOE B )KHJIKOCTH TEJO,
KO3 UIIUEHT NOJE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB), CJELysl IPEII0KEHHON
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WHCTPYKLMU: TMPHU BBIIOJHEHUH HU3MEPEHUHA COOHMpaATh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIUMCISATh 3HAYEHNE NCKOMOM BEJTUYHHBIL;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIIMIIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phIUar, MOABUKHBIN
Y HETIOJBM)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTEepU30BaTh  MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA WUX OMUCAHMS (B TOM YHUCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJB3ys 3HAHHWS O CBOWCTBax (DH3MYECKUX
SBJICHUI 1 HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOIUTH HH(GOPMAIIUIO O IPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO TOBEACHHUS B
OKpYXaroIIEn Cpeie;

¢ OCYLIECTBJISATH OTOOp HMCTOYHMKOB uH(popmanuu B VHTepHere B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPAaBHEHMsS PAa3IMYHBIX MCTOYHUKOB BBIACIATH MH(OpPMAIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;

e ICTIOJIb30BAaTh MPU BBHIMOJHEHUU YUYEOHBIX 3aJIaHUNA HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (pU3MUEcKOro coaep)kaHus, CIPaBOYHbIE MaTepUaibl, PECypChl CETU
WNuTepHer, BiageTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COJICpPKaHHs, B TOM UHUCIE
nyOJIMYHO JIeNlaTh KpaTKHUE COOOIICHMSI O Pe3ysbTaTax MPOEKTOB WM YYEOHBIX
WCCIICAOBAHNUM, NPHU OSTOM T'PaMOTHO HCHOJIb30BAaTh WM3YYEHHBIM NOHATUHHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTALINEH;

elIPY BBIMOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHMN pacnpeneisiTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJlauaMu, CIECIUTh 3a
BBITIOJIHGHUEM TUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYNIbl, BBICTpAUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTHIBASI MHEHUE OKPYKAIOLIUX.
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K xoniy oOyuenus B 8 kiaacce npeMeTHbIE Pe3yIbTaThl Ha 0A30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

* ICTIOJIB30BATh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKCHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHE WU
amop(HbIe TeNa, HACBHIINICHHBIH M HEHACBIIEHHBIM map, BIAKHOCTh BO3/yXa,
TEMIEpaTypa, BHYTPEHHSSI OHEpPrus, TEIJIOBOW JBUTATENb, OSJEMEHTAPHBIN
AIIEKTPUYECKUI 3apsiji, SJICKTPUYECKOE TI0Je, TMPOBOJHUKUA U JIUIJIECKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;

e pa3uyaTh SIBJICHUSA (TEIUIOBOE pacCHIMpEHUE W CXKaTue, Terionepenaya,
TEIJIOBOE pPaBHOBECHE, CMauyMBaHUE, KalWULSIPHbIC SBJICHUS, HCIApEHUE,
KOHJICHCAlusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teruionepenava (TErIONPOBOIHOCTh, KOHBEKIIHS, U3IYYCHUE), STICKTPU3AIHUS Tell,
B3aMMOJICHCTBHE 3apsi/I0B, JEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHUTOB, JCHCTBME MarHUTHOTO IOJISI Ha MIPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHAYKIIHA) [10 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

epacrmo3HaBaTh MPOSBICHHE  W3YYCHHBIX  (PU3NYECKUX  SBICHUUA B
OKpY>KaloIlleM MHUpPE, B TOM YUCII€ PU3NYECKUE SABJICHUS B IPUPOJIE: TIOBEPXHOCTHOE
HATSDKEHUE U KaWUISIPHBIC SIBJICHUS B PUPO/IE, KPUCTAILIBI B IPUPOJIC, U3TyUCHUE
ConHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30oBaHUE POCHI, TyMaHa,
WHEs, CHera, JJICKTpUYECKHE SBJICHHUA B aTMocdepe, SIEKTPHUUECTBO IKUBBIX
OpPraHMU3MOB, MarHUTHOE T0JI€ 3eMIIH, Ipei MOIIFOCOB, POJIb MATHUTHOTO TOJIS JJIsI
KU3HU Ha 3emiie, MOJIIPHOE CUSHUE, ITPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1ady
B YU€OHYI0, BBIJIETISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUYECKUX SBIICHUMH;

* ONTUCHIBATh M3YUYCHHBIC CBOMCTBA Tell W (DPU3MUECKHE SIBICHUSA, WCIOIb3YS
buznyeckre BeMMINHBI (TEMIIEpATypa, BHYTPEHHSS YHEPTHsl, KOJTMUECTBO TETUIOTHI,
yAelbHAsT TEIUIOEMKOCTh BEIECTBA, YJCNbHAs TEIJIOTa ITUIABJICHMS, YJeTbHas
TEIJI0Ta MapooOpa3oBaHusl, yJeiabHasl TEIJI0Ta CTOPAHMs TOIUIMBA, KOYPHUIIMEHT
MOJIE3HOTO JCWCTBUSA TEIJIOBOM MAIlIMHBI, OTHOCHUTEIbHASI BIIAXXHOCTH BO3yXa,
DIIEKTPUYECKHUI 3apsill, CHJIa TOKA, DJIEKTPUUECKOE HANpsHKEHUE, COMPOTHBIICHUE
NPOBOJHMKA, YJCIbHOE COMPOTHUBIECHUE BEIIECTBA, paboTa M MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU NIPABMIIHBHO TPAKTOBATHh (PU3UUYECKUIA CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAYEHUS W EIUHUIBI (PU3UYECKUX BEJIUYUH,
HaXOAWTh (HOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH
BEJIMYMHAMH, CTPOUTH TpadUKH U3YyUCHHBIX 3aBUCUMOCTEH (U3UUECKUX BEIINYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKHUE SBICHUS U MPOLECCHI,
UCIIOJIB3YSl OCHOBHBIE MOJIOXKEHHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOCHUS
BEIIECTBa, MPUHIUI CYNEPHO3UIMH TOJeil (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma [ yyacTka uenu, 3akoH Jlxoyns—JIeHna, 3akoH
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COXPaHEHHUSl SHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

¢ 00BSICHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TEJd, B TOM YHUCIE U B
KOHTEKCTE CHUTYallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapAKTepa:  BBIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYEeCKUX LI1aroB ¢
oropoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UYECKUX SBICHUM, PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pelIaTh pacu€THBIC 3a/1a4i B 2—3 AEWCTBUSA, UCIOJIB3YS 3AKOHBI U (JOPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aIMCBIBATH KPATKOE YCIOBHE, BBIABIISITh HEAOCTATOK IAHHBIX IS pELICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE IJsi €€ peuIeHUsl, MPOBOJIUTH
pacué€Tel U CpaBHHUBATh TMOJTYYCHHOE 3Ha4YeHHE (PU3UUYECKOW BEIHMUYMHBI C
W3BECTHBIMH JTAHHBIMU;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
(U3MYECKUX  METOJIOB, HCIOJb3yS ONUCAHUE HCCIEHOBAHUS, BBIICIATH
IIPOBEPSAEMOE TPEAIIOIOKEHHUE, OLECHUBATh ITPABWIBHOCTh MOPSAJKA MPOBEACHUS
WCCIICIOBAHUSI, 1€JIaTh BBIBOJBL;

* IPOBOJUTH OTIBITHI 10 HAOIIOJEHUIO (PU3NUECKUX SBJICHUN WIH PU3NUECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb HaBJICHHS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH IMpollecca OCThIBAaHUS W HArpeBaHHs IpU
U3IyYEHUH OT LBETa H3JIydaroumeid (MOrJomarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUsI BOJBI OT TEMIIEPATypbl JKUIAKOCTH M IUIOIIAIU €€ IOBEPXHOCTH,
IIEKTpU3aLUs TEJ U B3aUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJIECUCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEWCTBUS MAarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIMPOBATh MPOBEPSEMbIE
OPEIIOJIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOr0 000pyJOBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

e BBITNIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSIKEHUS C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol ¢ HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAU ITONEPEYHOTO CEYEHHS U YAECIbHOTO
COIPOTHUBIIEHUS BEILLIECTBA POBOJIHUKA, CWIIBI TOKA, UAYILIETO Yepe3 NPOBOJHHUK, OT
HaIpsHKEHUS Ha TPOBOJHUKE, UCCIIEIOBAHUE MOCIEA0BATEIBHOIO U TAPaJUIEIbHOTO
COETMHEHHI MPOBOJHUKOB): TUIAHUPOBATH HCCIIEI0OBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATH U3MEPEHHUS], CIEAYS MPEAIOKEHHOMY TUTaHy, GUKCUPOBATH PE3YIbTaTh
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MOJyYEHHOW 3aBUCHUMOCTH B BHJE TaOmuI] ¥ TpaduKoB, JAeTaTh BBIBOJBI IO
pe3yibTaTam UCCIIEIOBAHUS;

e IPOBOJINTh KOCBEHHBIE W3MEPEHUS (DU3UUECKUX BEJIMYMH (yIeIbHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd MpPEeIIOKEHHOW WHCTPYKIMU, W BBIUHUCIATH 3HAYECHUE
BEJINYHUHBIL;

e COOMIOAATH MpaBUjia TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEepPU30BaTh  MPUHIMUIBI  JCHCTBUA  U3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUcaHud (B TOM YHCIE: CHUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, IMApOBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK
AIIEKTPUYECKOW SHEPruM, 3JIEKTPOOCBETUTEIbHBIE NPUOOpHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPH! (IPUMEPBI), IIEKTPUUECKUE MPENOXPAHUTENH, SJICKTPOMArHUT,
ANIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), WCIONb3ys 3HAaHUA O CBOMCTBAx
(bU3NYECKUX SIBJICHUN U HEOOXOAUMBbIE PU3NUECKHUE 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOHMCTBA M HU3MEPUTEIIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUS, AJIEKTPOCKOIL,
pEeoCcTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C MOCIEeI0BATENbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HAUEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETEH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH UH(HOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUU C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOTO TMOBEAEHUS B
OKPYIKaIOIIEH CpeE;

e OCYILLECTBIISITh MOUCK MHPOpMaIK (pru3nueckoro coaepkanus B Iurepuere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U IMTyTEM CpaBHEHUS IOMOJIHUTEIbHBIX HCTOYHUKOB
BBIACISATh MH(OPMAIMIO, KOTOpas SABJISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIB30BaTh MPHU BHINOJHEHUH YUYEOHBIX 3aJaHM HAyYHO--TIOMYJISPHYIO
aUTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHbIE MaTepUaibl, PECypChl CETU
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpKAHUS, B
TOM  4YHClieé MyONUYHO  MPEACTaBIATh  PEe3yJNbTaThl  NPOEKTHOM  WiH
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MCCIIE0BATENIbCKOM NESTEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3YUYEHHBIN
MOHSTUHUHBIN anmapar Kypca (GU3UKH, COMPOBOXK/IATh BRICTYIUICHUE TPE3CHTAIlUEH;

elIPH BBHINIOJHEHUH YUYEOHBIX MPOEKTOB M HCCICAOBAHUNA (PU3NUECKUX
IOPOLECCOB  pacHpenesiaTh OO0s3aHHOCTM B TIpPyHIe€ B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3a/a4aMH, CJIEAUTb 3a BBINOJHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH
IPYIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJIECHCTBHE, IIPOSIBIASL TOTOBHOCTD
paspemarb KOHQIUKTHI.

K xoH1y 00yueHus B 9 Kkiacce npeMeTHbIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHUI:

e HCMOJIB30BATh MOHSTHS: CHCTEMA OTCUYETA, MATEPHAIIbHAS TOUKA, TPAEKTOPUS,
OTHOCUTEJIPHOCTh ~ MEXaHHYECKOro  ABWXKEHMs, jAedopmanus  (ympyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
HEPErpy3KH, LUEHTP TSHKECTH, a0COIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPLOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HMH(QPa3ByK U
yIbTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JANbHO30PKOCTb, CIIEKTPBl MCITYCKAHUS M IOTJIOLICHHUs, albda-,
OeTa- ¥ raMMa-u3J1y4eHUs], U30TOIIbI, s/IEPHAsI SHEPTEeTUKA;

e pa3nyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE [IBH)KEHHE, CBOOOJHOE IaJICHUE
T€JI, PABHOMEPHOE JIB)KEHHE 10 OKPY’KHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXalolIie U BBIHYKICHHbIE KOJIeOaH ),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, IPAMOJMHENHOE
pacrnpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHUE CIIEKTPAJIbHBIX
LBETOB, JUCHEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYAaTOro CHEKTpa M3JIy4eHMs) IO ONHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacClioO3HaBaThb  NPOSABICHHE  M3YYCHHBIX  (U3UUYECKUX  SABJICHUM B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABMKEHUE TIaHET CONMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJIICHUS B IPUPOJE, OMOJIOTUYECKOE
JNEHUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO MW3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOaKTUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJAMOAKTHBHBIX HM3IYyYEHUN Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 33a1ady B Y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
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* ONIUCHIBATh U3YUYECHHBIE CBOICTBA Tell U (PU3MUECKHE SIBICHHUA, WCIOJNb3Ys
¢usznyeckue BeNMWYMHBI (CPeAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBM)KCHHH, YCKOPEHUE, MEepEMEIICHUE, MyTh, YIIOBas CKOPOCTH,
CUJ1a TPEHUS, CUJIa YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE CBOOOIHOTO MAJICHHUSI, BEC
TeNa, WMIIYJbC Teja, HMIYJIbC CHJIbI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMIJIH,
NOTEHIMATIbHAST SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKas SHEPrus, MOJHas
MEXaHUYECKasl FHEPIUsl, NEPUOJ U YacTOTa KOJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeb IMPEIOMIICHUS CPEAbl), MpPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI HCIIOJIb3YEMBIX BEJIMYMH,
00O3HAUYEHUS W EOUHUIBI (U3MYECKUX BEIMYMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO0 BETMUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpayKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

e XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKUE SBJICHUS M IPOLECCHI,
UCTIONB3YS 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSITOTCHHSI, TPUHITUI
CYNEPIIO3ULIU CUJT, TPUHIIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHUs] HMITYJIbCa, 3aKOHbl OTPAXEHUS W MPEJIOMJICHUS CBETA, 3aKOHBI
COXpPAHEHUS 3apsIOBOTO U MAacCOBOTO YHCEI MPU SIIEPHBIX PEaKUUsAX, IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPKEHHUE;

¢ O0BSCHATH (DU3MUECKHE MPOIECChl W CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUull MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I11aroB
C Onopoit Ha 2—3 W3yUYEHHBIX CBOMCTBA PU3NUYECKUX SBJICHUHN, (U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pelIaTh pacyE€THBIC 3a7a4M (OMUpAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMIN),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHaJli3a yCIJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOLINE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACUETHl M OIICHWBATH PEATHCTUYHOCTH TOJIYYECHHOTO
3Ha4YeHUs PU3NIECKON BEITHMUMHBI,

e pacmo3HaBaThb MNpPOOJIEMbI, KOTOpPbIE€ MOXHO pEHIMTh MpU T[OMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YysS ONHCAaHME HCCIENOBAaHUS,  BBIIEIATH
MIPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATh MPABUIIBHOCTh TOPSAIKA MPOBEACHUS
WCCJICIOBAHMsI, JIelaTh BBIBOJABI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOACHUNA U
OTIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOJIOICHUIO (PU3UUECKUX SBICHUHN WU (QU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTh TIepHoAa KOJeOaHWUN MPYKUHHOTO MasTHHKA OT MAacChl Tpy3a U
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KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3joKEHHE OEJIoro CBeTa B CHEKTP,
U3y4YCHHE CBOWMCTB M300pa)KCHHsI B IUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMeTa B coOuparoiei JIMH3e, HaOII0IeHUE CIUIONIHBIX U JIMHEHYaThIX CTIEKTPOB
U3ITy4YEeHHSI): CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
00Opy/OBaHUs, OINHUCHIBATH XOJA OIBITa W €ro pe3ylbTaThl, (HOPMYIHPOBATH
BEIBOJIBL;

o IPOBOUTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX H3MEPEHUM, ONpeiess
CpellHee 3HaueHue H3MepsieMol BelMuuHbI ((POKyCHOE paccTosiHue coOuparouiei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a nu3mMepeHus (M3MepUTEILHOTO Mpruoopa);

¢ IPOBOJUTH  HCCIEAOBAHHUE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
WCITOJIb30BAHUEM TIPSAMBIX M3MEPEHHH (3aBUCHUMOCTh IyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadaJlbHOM CKOpPOCTH, IepHoja KoyeOaHMit
MaTEeMaTUYECKOr0o MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKCHHs CBETa
OT yIJla TaJCHHA W yrja TMpeloMJIeHHWs OT yria MajeHus): IUIAaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3UYECKMX BEJIMYMH B BUAE TaOMUL U TpadUKOB,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

e IPOBOIUTH KOCBEHHBIC U3MEPEHUSI PUBUUECKUX BETUUHH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najIeHUs, )KECTKOCTD IPYKUHBI, KOADPHUITUSHT TPEHUS CKOJIBKECHUS, MEXaHIMIeCKas
paboTa M MOIHOCTh, YacTOTa W TEPHOJ KOJeOaHUH MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONITUYECKAasi CUjla cOOMparoiie JIMH3bI, paTHOAKTUBHBIN
¢oH): TUTAHMPOBATH H3MEPEHHS, COOMpaTh HKCIEPUMEHTAJIBHYI0 YCTAaHOBKY U
BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAIOKCHHOW HHCTPYKITUH, BBIYUCIISATH 3HAUYCHUE
BEJIMYMHB M aHAJIM3WPOBATh IOJYyUYEHHBIC pE3yNbTaThl C Yy4ETOM 3aJaHHON
IIOrPETHOCTHA U3MEPEHUN;

e COOJTIONIATH TIpaBUJIa TEXHUKU OE30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKas JIMH34, TJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh ATOMHOTO SI/Ipa;

e XapaKTEPU30BaTh MPHUHIUIBI  JEHCTBUA  U3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPO HA WUX OMUCAHUS (B TOM HYHCIE: CIHIOMETP,
JATYMKH TIOJIOKEHUS, PACCTOSTHUSI U YCKOPEHHS, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII,
¢doToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), UCTionb3yst 3HaHUs O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOAUMbBIC
¢buznyeckrue 3aKOHOMEPHOCTH;
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* UCIIOJIB30BATh CXEMBl M CXEMATUYHBIC PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pEIICHUH YYEOHO--IPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBbI JUJIi MOCTPOEHUS
n300paXeHUH B MJIOCKOM 3€pKajie U coOMparoIien J1H3E;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O IPUMEPaX) IPAKTUIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUs
0e30macHOCTH TpU OOpalleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUSl 370pPOBbsi M COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO IIOBEJICHUS B
OKpPY Karollel Cpeae;

e OCYILLIECTBIISITh TOUCK MHPOpMaLK (pru3nueckoro coaepkanus B IurepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3alpoc, HaXOMUTh MYTH OIpeIeICHHS
JIOCTOBEPHOCTH TIOJYyYEeHHON HWHGOPMAIMK HAa OCHOBE HMMEIOIIUXCS 3HAHUN H
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

* ICII0JIB30BAaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHU HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHaIIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHMS Ha OCHOBE
UH(GOpPMAIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3MUECKOIO COACpKaHUs, IyOIMYHO
IIPEACTABIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEOBATEIBCKOMN NESITENBHOCTH, IPU
OTOM TPAMOTHO HCIOJIB30BAaTh HM3YyYEHHBIM NOHATUMHBIA anmapar H3y4acMoro
paszmena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéTom
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoabnsie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAI0LIEro Mupa
bubnunoreka LIOK
11 o - 2
MISHIE - Hayka O fipupone https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.3 E 5 2 1
CTECTBEHHOHAY4HbI METO/ IO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pasnen 2. [IepponayanbHble CBeJ¢HHS O CTPOCHHMH BelIeCTBA
bu6nmorexa LIOK
2.1 C 1
TpOCHHC BellecTRa https://m.edso00.ru/7f416194
99 JIBM>XKeHUEe U B3aUMOJICICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEECTRa https://m.edso0.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej
but6mmorekxa [IOK
3.1 M 3
CXAMITICCKOT ABIIICEHHE https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmorexa [JOK

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

33 Cuma. Bugst cut 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2
Hlapietine xuakocTh > https://m.edso0.ru/7f416194
bubnunoreka LIOK
43 ATMOChEPHOS HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIHOCTB. JHEprus
bubmmoteka IIOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka IIOK
52 Hpoctbie MexamH3MBI S ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.3 M 4 1
CXaHIecKad SHeprud https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
[ToBTropenue kypca ¢pusmku 3a 7 Kiacc 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgea 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
1.1 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paspen 2. DuiekTpu4ecKkne M MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYeCKHe 3apsibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IT 20 1 7
OCTOSHHRIH SCKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IICKTPOMArHHTHAS HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
[ToBTopenue kypca ¢pusmku 3a 8 kimacc 3
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Kourposbnbie IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bubmuorexa [JOK
11 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHEHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJje0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAMHHCCIIE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAMHHACCIHE BOJIHH. JBYX https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4.

CaeToOBLI€ SIBJICHHUSA
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmoreia HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IMOYPOUYHOE IIVIAHUPOBAHME
(PU3HKA)
7 knacc
(2 uaca 6 neoento * 34 nedenu = 68 uacos)

Mara KoanuecTBo

IMpumeyanue TeMa y4eOHOIro 3aHATUA 0P/ 1OP
IJIaH dakr 4acoB

®u3nka — Hayka o npupoze. SBienus 1
IIPUPOJIBI

duznueckue IBICHUI

dusznyeckue BEIUYUHBI U UX HU3MCPCHHUC

Ypok-uccnenosanue "M3mepenue
TEMIIEpPaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JATYHKA
TEMIEPATYPHI"

MeTtoe1 HaydHOTO TI03HaHUS. OnrucaHue
bu6nuoreka [IOK

7 1
(usiecKux ABICHMI C MOMOMIELIO https://m.edsoo.ru/ff09f72a

MoJeIen

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: AAJBHOCTD MOJETA MIApHKa,
MYIIECHHOI'0 TOPU30HTAJIBHO, TEM
OoJbIIie, 4eM OoJIbIle BBHICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI,
bu6nuoreka [IOK

OKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
a He JICKp p https://m.edsoo.ru/ff09fe0a

BEIECTBA

bu6nuoreka [IOK

1
JIBIDKCHHE HaCTHIL BeIIIECTBa https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMbITHI 11O
HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS 1

ra3oB»
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10

ArperaTHble COCTOSIHMSI BELLIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUA
Bozbl. O000IIEHNE 1O pa3aeny

bu6nmoreka [IOK

11 «IlepBoHayangbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 Mexanudeckoe JaBHkeHHe. PaBHOMepHOE bubnmnoreka HOK
1 HEpAaBHOMEPHOE JABHUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu u BpeMeHU IBUXKEHUS Bubmaorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TeN https://m.edsoo.ru/ff0a0c10
16 IInotHoCTh BemiecTBa. Pacuer Maccel 1 bubmmoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEIIa
18 Pemenue 3agau nmo teme "I[lnoTHOCTH bubmmorexa [JOK
BenecTna" https://m.edsoo.ru/ff0al23c
Cwuita KaKk XapaKTepHUCTHKA
19 B3auMoieiicTBus Ten. Cuina ynpyrocTH.
3akoH ['yka
JlabopaTtopHas pabota «M3yuenue
20 3aBHCUMOCTH pacTsoKeHH (edopmariym)
MIPY>KUHBI OT MIPHIIOKCHHOMN CHITBDY
21 SBnenue Tsarorenus. Cuma TSKECTH
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13b MEX]ly CUJION TSKECTU U Maccoi

bu6nuoreka [IOK

22 tena. Bec Tena. Pemenue 3amay mo reme https://m.edsoo.ru/ff0al778
"Cuna tspxectu"
23 Cuiia TSKECTH Ha APYTrHUX IJIaHeTaxX. bubnmnoreka HOK
®u3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [IOK
24 Hsmepertne cit. JitHaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CHUJI, HalPaBJIEHHBIX 10 bubnmnoreka [HOK
OJIHOM npsiMOM. PaBHOAEHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHoaeiicTByronas cun"
08 Cuia Tpenus u e€ Bubl. TpeHue B bubmuoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padora «M3yuenue
29 3aBUCHMOCTH CHUJIBI TPEHUS CKOJIBKEHUS bubnmnoreka [JOK
OT CHJIBI IaBJICHUSI U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEH
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIIEH CHJITBI
Pemenue 3anau mo Temam: «Bec Tenay,
31 «I'papmueckoe n300pakeHue Cui, bubnmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHID)
KonTponbHas pabota no remam:
39 «MexaHnueckoe JBIKeHuey, «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cum, «CUIIbD
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBneHue raza. 3aBUCUMOCTb JIaBJICHUS bubnmnoreka HOK
raza oT 00bEma, TeMIepaTypsl https://m.edso0.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmoreka [JOK
SJKUOKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJKOCTH U Ta3e€, BBI3BAHHOE bubnuorexa [HOK
JEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnmnoreka HOK
38 Coobuatoumecs cocy sl https://m.edsogru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHeBON KUAKOCTHBIN
Hacoc
a1 ATmocdepa 3eMiu U IPUYKHBL € bubnmnorexka HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe 1aBieHue E;I[?SH;I;T:;:)(])_Ir(a/I:f 0a2b5a
43 N3mepenune atmocepHOTo TaBICHUS. bubnuotexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
a2 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHUS bubnmoreka [JOK
OT BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. AtmocdepHoe bubmuoreka [JOK
JIaBJICHUE HA Pa3JIMYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe

nasieHue"
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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JlelicTBue )UJIKOCTH U ra3a HA

47 MOTPY’KEHHOE B HUX TEJ0. ApXHMEI0Ba bubmorexa [IOK
py AP s https://m.edsoo.ru/ff0a3276
cuia
JlaGopatopHnas padora «OnpeneeHue
48 BHTaJII)KHBIa)Iom;;I CHJIBI I[G;I)CTB FOILIEH bubmorexa [IOK
’ Y https://m.edsoo.ru/ff0a33fc
Ha TeJI0, MOTPYKEHHOE B KHUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «VccnenoBanre 3aBUCHMOCTH Beca Teja bubmuorexa [JOK
B BOJIC OT 00BbEMa MOTPYIKEHHOW B https://m.edsoo.ru/ff0a3514
YKAJIKOCTDH YaCTH TEJIa»
bubmuorexa [JOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHast pabota
51 "KoncTpynpoBanue apeomeTpa win
KOHCTPYHPOBAHHUE JIOJKH M OTIPEICTICHIE
e€ Tpy30noabEMHOCTH"
Pemenue 3amau nmo remam: «IlnaBanue
52 cynoB. BozayxonnaBanuey, «J{aBnenue bubmorexa HOK
YHOB. ny L https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJI, XKHUIKOCTEH U Ta30B»
KonTtpomnbHast pabota 1o Teme
53 «/laByieHUE TBEPBIX TEJ, KUIKOCTCH U
razoB»
but6mmoreka [IOK
54 Mexanndeckas padbora
P https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 MortHocTh. EQUHUIIBEI MOIITHOCTH
B JUHIT B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BuBaeMoM IpH NoIbEME 1O JiecTHULE"

40



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

S7

IIpoctsie MexaHu3Mbl. Pryar.
PaBHOBecue cuit Ha pelyare

58

59

60

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
Jlaboparophas pabora «ccnenoBanue
YCIIOBHI PABHOBECHS PhIUara

Pemrenue 3agaud mo reMe «YCiI0BUS
PaBHOBECHSI pbIYaray

Koaddunuent nonesnoro aecTpus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IIJIOCKOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Pemenue 3amau no teme "Pabora,
motHocTh, KITI"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a4c48

62

63

Mexannyeckas sHeprus. Kunernueckast
U IOTEHIMAIbHAs YHEPTUs

3aKOH COXPaHEHUs MEXaHUUECKON
SHEPIUu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEpUMEHT 1O TEME
"DKcnepUMeHTalbHOE OIpeIeTIeHHE
U3MEHEHNS KUHETUYECKON U
MOTEHIIMAJIbHON YHEPTUH NIPU
CKATBIBAHUHM Te€JIa IO HAKJIOHHOU
MJI0CKOCTH"

WToroBas anMUHUCTpaTUBHAS
KOHTpOJIbHAast paboTa

66

Pabora ¢ Tekcramu o TeMe
"MexaHnuyeckoe IBHKeHue"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ee6
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67 Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue 1 bubmuorexa [JOK
TBEPABIX TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 Pabota ¢ Tekctamu 1o Teme "Pabora. 1
MomHocTts. DHeprus”
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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