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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3mke Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHUsS COCTaBJICHA
Ha OCHOBE TMOJIOKEHHWH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM
YpOBHE OCHOBHOW 0Opa3oBaTelbHON MporpamMmebl, mpeactaBieHHbx B PI'OC
000, a Ttakxe c yu€toMm (enepanbHO paboyeil MporpaMMbl BOCHUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

Conmepxanue mporpaMmbl Mo (U3MKE HampaBiIeHO Ha (opmupoBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpaMMa mo ¢u3uKe ycTaHaBIMBAET paclpeiesieHue yueOHOro Marepuaia Io
rogaMm oOydeHus (IO Kiaccam), MpeajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMma no ¢u3uke pazpaboTaHa C LETbIO0 OKa3aHUs METOJUYECKON MMOMOIIU
YUUTENIO B CO3/1aHUU pabouell mporpaMMel [0 y4eOHOMY IIPEIMETY.

®duzrka ABISETCS CUCTEMOOOPA3YIOIIUM JJIl E€CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBEHHO-HAy4YHYI KapTHHY MHDA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onmna w3 THaBHBIX 3ajad  (PU3MYECKOro OOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAy4YHOH IPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJATracT OBJIAJCHHUE CIETYIOIIMMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

° HAay4YHO OOBSICHSTH SIBJICHU S,
o OLCHUBATh U IIOHUMATb 0COOEHHOCTH HayYHOTI'O UCCIJICIOBAHUS
o HHTCPIIPCTUPOBATL JAHHBIC WU HCIIOJIB30BATh HAYYHBIC HOKA3aTCIbCTBA IJIA

MOJTyYEHUS BHIBOJIOB.

[enu nzydyenus GU3MKU Ha YPOBHE OCHOBHOTO OO0IIEero 00pa3oBaHuUs OMPEICIICHbI
B Konnenmuu npenogaBanusi yueoHoro npeamera «@usnka» B 00pa3oBaTEeIbHbBIX
OpraHu3ausiax Poccuiickon denepanun, peanu3yroImx OCHOBHBIE
o0mieoOpa3oBareibHble  MPOrPaMMBbI, YTBEpKIEHHON pemenueM Komneruun
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MunucrepcTBa npocsemnienust Poccutickoit @enepanun (MpOTOKON OT 3 mekadps
2019 r. No [1IK-4BH).
Heau nzyyenuss Gusnuku:

. OpHOOpEeTEHHE HHTEpeca W CTPEMIICHHS OOydJalomuxcs K HaydHOMY
U3YYECHHUIO TPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BHUTHE TPEJACTABICHUH O HAyYHOM METOJ]C TO3HAaHHS W (OPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

. (GopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yYCHHUSI OCHOB
CTPOCHHMSI MaTepPHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

. (GopMUpOBaHHE TPEICTABICHUA O POJIM (U3UKH JUIS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

. pa3BUTHE IIpeICTaBIICHUN 0 BO3MOKHBIX chepax Oymymiei

npo(hecCUOHATIBHON  J1€ATEIbHOCTH, CBSA3aHHOM C (U3HUKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrkeHHe 3THX LieJield MporpaMMbl MO (pU3MKE HA YPOBHE OCHOBHOI'O OOLIETrO
00pa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIENYIOIINX 3a4a4:

. npuoOpeTeHre 3HaHUW O  JAMCKPETHOM  CTPOEGHHMM  BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

. MpUOOpPETEHUE YMEHHUI ONMUCHIBATH U OOBSACHATH (PU3NYECKUE SIBIICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

. OCBOCHHME METOJOB PELICHHS MPOCTEMIIMX PacyE€THBIX 3a7ad ¢
UCITOJIb30BAaHUEM buznueckux MOJEIIEH, TBOPYECKUX "
IIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHMI HAOII0aTh MPUPOJHBIEC SIBICHUS W BBINOJHATH ONBITHI,

n1abopaTtopHble pabOThl M IKCIEPUMEHTANBHBIE HUCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;
. OCBOCHHE TPHUEMOB PabOTHl ¢ WHMOpMaIuend (PpU3NYECKOTO COAEpIKaHMS,
BKIItoUasi WH(GOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HUKH, aHadu3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITUH;
. 3HAKOMCTBO €O chepamu MpodheCCUOHAIIBHON JeSTeIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBE€Hb) Ha YPOBHE OCHOBHOI'O OOLIETro
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpamMme 1o (¢U3HKE MepedeHb JTabOpaTOPHBIX padOT u
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, yUUTEb JeiacT BEIOOP MPOBEICHUS
71a00paTOpHBIX PadOT W OMBITOB C YYETOM HMHIWBUIAYaJIbHBIX OCOOECHHOCTEH
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06yqafomnxc;1, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (I)I/I?)I/IKG.
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COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

dusznka — Hayka O mnpupone. SBieHusa npupoxasl. Dusnueckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®dusznueckre BenUUMHBL. M3mepeHune ¢u3NYeCKUX BeNUUYMH. DHU3NYECKHe
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKd  M3y4yalOT  IPUPOAY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOAECHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmogaeMoro apiieHus. Onucanne pU3NUECKUX SBJICHUN ¢ IOMOIIBIO MOJIETIEH.

Hemoncmpauuu.
1. Mexannueckue, TeIIOBbIE, AJIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. dusznyeckue MpuOOpsHl W Mporeaypa IPSAMbIX H3MEPEHHUM aHAJIOTOBBIM M

UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBHOTO TPUOOpa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

OnpeneneHue pa3MepoB MabIX Tedl.

N3mepenune TtemrepaTypbl MpU TOMOILIM >KUJIKOCTHOTO TEPMOMETpa H
JATYMKA TEMITEPATYpHI.

6. [IpoBeneHne HCCIENOBAaHUS 10 NPOBEPKE THIIOTE3BI: AAIBHOCTH IOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM O0JIbIlIe BHICOTA ITYCKA.
Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIIHE
JMCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHue yactull BemecTBa. CBA3b CKOPOCTH JBHKEHHUS YACTHUL C TEMIIEPATYPOU.
bpoyHoBckoe aBmxenue, auddysua. BzaumonelicTBue YacTUll BElIECTBa:
NPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. Habmtoienne O6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

A
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3. Habmonenue SIBJICHUU, OOBSACHSIIONITUXCS MPUTSKEHUEM W
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopuvie pabomul u onvimaol.

1. OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).
2. OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITB IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

Pa3nea 3. /IBuskeHue 1 B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe nBrxkeHue. PaBHOMEpHOE 1 HepaBHOMEPHOE JBHKeHNE. CKOPOCTH.
Cpennsss CKOPOCTh IIPM HEPABHOMEPHOM JBWKEHHH. Pacu€r mytu M BpeMeHH
JBAYKEHUS.

SlBnmenne wHepuuu. 3aKOH UWHEpUMH. DB3aumMoaencTBHE TEN KAk IPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HHEPTHOCTH TeEa.
[InotHOCTE BemecTBa. CBS3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHULE
o0BbEMa BelleCTBa.

Cuita Kak XapakTepUCTUKa B3auMoAeucTBHs Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepeHne cuiabl € TMOMOIIBIO JIWHAMOMETpA. fIBIEHME TATOTEHUS M CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAlIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B IpUpOae U TEXHUKE.
Hemoncmpauuu.

1. HaOnronenne MexaHn4ecKoro ABMXKEHHUS Tea.

2. N3mepenre CKkOpoCTH NPSIMOIMHEUHOTO JIBUKEHUS.

3. HaGnronenue siBneHus: HHEPIUN.

4. Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OrnpeneneHue CKOPOCTH PaBHOMEPHOTO NBWXKEHHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJEKTPUUECKOr0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. Ornpenenenue MI0THOCTH TBEPAOTO TeNa.

4. OnbITHI, JIEMOHCTPHUPYIOIIHME 3aBUCHUMOCTb pacTsDKeHHS (1aedopmarivm)
MPY>KUHBI OT MIPUIIOKEHHOW CHUITBI.

5. OnbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHHUS OT

BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCA MOBEPXHOCTEM.
Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.
JaBnenue. CrocoObl yMEHBINCHUS W yBEIWYCHWs naBieHus. [laBmenue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmnepaTrypbl. l[lepemaua naBieHus
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TBEPABIMU TEJNaMH, KUJIKOCTSIMU M ra3zamMu. 3akoH Ilackans. IlneBmaruueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmochepa 3emnu u armochepHoe naBieHue. [IpUyUMHBI CyIIECTBOBaHUS
Bo3aymHONH o0onouku 3emyd. OnbiT Toppuuennu. M3mepenune armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGopsr 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlercTBrE KUIOKOCTA M Ta3a Ha IMOTPYKEHHOEC B HUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoraBaHue.
Jlemoncmpayuu.

1 3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIepaTyphl.

2 [lepenaua gaBineHuUs! )KUIKOCTHIO U Ta30M.

3 Coo0maromuecs cocy/ibl.

4 ['mnpaBnuueckui npecc.

5. [IposiBneHue necTBUs aTMOCPEPHOTO TABICHUS.

6 3aBUCHMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa
Y IJIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BHITATKUBAIOIIEH CUJIBI BECY BHITECHEHHOM KMIKOCTH.

8. VYcioBue maBaHus TEN: MJIaBaHUE WJIM MOTPY>KEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIIEHUS TIJIOTHOCTEH TeJla M KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bhEMa MOrpyKEHHOW B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKMBAIONIEH  CUJIBI,  JICHCTBYIOIIEM Ha  TeJoO,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. [TIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEH CUJIBI, ICHCTBYIOIIECH HA TEJO B
YKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBL,

JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUAKOCTh YaCcTH
TeJla U OT TUIOTHOCTHU KHUJKOCTH.

5. KoncrpyupoBanue apeoMmeTpa Ui KOHCTPYMPOBAHUE JIOJKHU U ONPEICIICHUE
€€ rpy30I0AbEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MEXaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecus
peruara. [IpuMeneHnre mpaBuia paBHOBECHs pbluara K 0JI0Ky. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHUKE.
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Mexanunueckas s3ueprusi. Kunernueckas v noreHunaibHasa sueprus. lIpespamienue
OJIHOTO BHJIa MEXAHUYECKOW SHEpPruu B JPYrou. 3aKOH COXPAHEHUS DHEPTrUU B
MEXAHUKE.

Jlemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenre pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TEJa 10
TOPU30HTATBHON OBEPXHOCTH.

2. HccnenoBanue ycioBHil paBHOBECHS pblyara.

3. Namepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

4. N3yueHune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

8 KIIACC

Paspnen 6. TenJioBble sIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO--KHHETHYECKON TEOPUH CTPOCHHMSI BELIECTBA.
Macca u pasmepsl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEP/KIAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEpPHOro, HKHAKOTO M  Ta3000pa3HOr0  COCTOSIHUWA  BELIECTBA.
Kpucrannnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUHW MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHNE U CKATHE.
Temneparypa. CBsA3b TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHS YACTHLI.
BuyTpennss sneprusi. CriocoObl U3MEHEHUs BHYTPEHHEN SHEPTUM: Terionepeaaya
U coBepuieHHe paboThl. Bunabl Temonepeaauu: TEIIONPOBOAHOCTb, KOHBEKIUS,
U3JIyYCHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeMIo00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHHS.

BrnaxHocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunatumner padoTs! TerwtoBbix apurarencit KI1J[ remnoBoro nuratens. TermoBbie
JIBUTATEJIN U 3aIUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXpaHEHUs U MPEBPAILEHUsI SHEPTUH B TEIUIOBBIX MPOIIECcCaX.

Hemoncmpauuu.

1. HaGuroieHre OpOyHOBCKOTO IBHIKCHUSI.

2. Ha6nronenune nuddysun.

3. Ha6J'IIO,HCHI/Ie SIBJICHUM CMauUBaHUS U KalTUJIJIAPHBIX SIBJICHUM.
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4. Habmoienue TemnoBoro pacuiupeHus Tel.

5. W3meHeHue naBieHus rasa Opud U3MEHEHHMM OOBbEMa M HArpeBaHUM WM
OXJIQXKICHUH.

6. [IpaBuia u3MepeHus TeMIEepaTyphl.

7. Bunel Temonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

10.  CpaBHEHHE TCIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11.  HaOmroneHue KUTICHUS.

12.  HaOuroieHue MOCTOSHCTBA TEMITEPaTyphl IPH TIIaBJICHUH.
13.  Mojenu TeIIOBbIX JIBUTATCIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

3. OnpITel 110 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHHUS] Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenre AaBiIeHUs BO3ayXa B 0ajUIOHE IIIIPHILIA.

5. OneITBl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh JaBJICHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOUKA KUJAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaGntonenne wu3MeHEHUs BHYTPEHHEW OJHEpruM Teja B pe3ysbTare

TEeIJIonepeayr U padOThl BHEITHUX CHJL.

8. UccnenoBanue sBJICHUS] TEMJIOOOMEHA TMPU CMEIIUBAHUHM XOJIOJAHOW H
ropstyei BOJIBI.

9. OrnpeneneHre KOJIMYEeCTBA TEIUIOTHI, MTOJTYYEHHOT0 BOJOUW MPHU TEII00OMEeHe
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

10.  OmpeneneHue yaeiabHON TEMIOEMKOCTH BEIIECTBA.

11.  HccmenoBanue npoiecca UCIapeHus.

12.  OnpeneneHrue OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13.  OmnpeneneHne yAenbHON TEMJIOTHI IJIABJICHUS JIbJA.

Pazgen 7. JiekTpudyeckue ¥ MarHUTHbIE SIBJICHUS.

Onektpuzauus Tel. J[Ba poja dSIEKTpUYECKUX 3apsAloB. BiaummojelicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).
Onektpuueckoe 1mojie. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [Ipuniun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu »3ieKTpUYECKUX 3apsA/ioB. DJIEMEHTAPHBIA JJIEKTPUUYECKUN 3aps/l.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKHUM TOK. Y CIIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKA. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DIIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

Onextpuyeckas nenb. Cuna Toka. DieKTpuueckoe HanpsbkeHne. COnpoTUBIECHUE
MIPOBOJHUKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa JIsl y4acTKa IEMu.
[TocnenoBaTenpHOE U NAPALIEIIBHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHuThl. B3auMoOJelCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TexHuKe. JlelicTBM€ MArHWTHOTO TIOJ HA NPOBOJAHUK C  TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSTHHOTO TOKa. VCHONIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue >IeKTpOMAarHUTHOW WHAYKIuU. lIpaBuno Jlenna.

DIIEKTpOreHeparTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUH.

DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

1. DJIeKTpU3aLus TEN.

2. JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.

3. Y CTpONUCTBO U IEUCTBUE JIEKTPOCKOTA.

4. DIIEKTPOCTATUYECKAsT UHAYKIIHS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiIOB.

6. [IpOBOIHUKH U JUBTIEKTPUKH.

7. MoenupoBaHre CUIOBBIX JIMHUW SJIEKTPUUECKOTO TOJIA.

8. M cTOYHMKM TOCTOSIHHOTO TOKA.

9. JlencTBUs 3NEKTPUYECKOTO TOKA.

10.  DJIEKTPUYECKHI TOK B AKUJKOCTH.

11.  T'a30Bblii pa3ps.

12.  M3MmepeHune cuiibl TOKa aMIIEPMETPOM.

13.  HM3mepeHue 3JeKTpUUECKOro HaMpsHKEHUSI BOJTBTMETPOM.

14.  PeocraTr u MarasuH CONPOTUBIICHUM.

15.  B3anmoaencTBUE MOCTOSIHHBIX MarHUTOB.

16.  MopgenupoBaHuEe HEBO3MOKHOCTH Pa3AEICHUs TOJIOCOB MarHNUTa.

17.  MopgenupoBaHue MAarHUTHBIX ITOJIEN ITOCTOSSHHBIX MAarHUTOB.
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18.  OmbIT OpcTeaa.

19.  MarautHoe nmoJyie Toka. DJIeKTPOMAarHur.

20.  JlercTBME MAarHUTHOIO MOJISI HA MTPOBOJIHUK C TOKOM.

21.  DIIEKTPOJBUTaTENb NOCTOSTHHOTO TOKA.

22.  HccnenoBaHue sIBIECHUS 3JIEKTPOMATHUTHOW MHIYKIUU.

23.  OnbiTel @apajes.

24,  3aBUCHMOCTh HAlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUWU €ro
BO3HUKHOBEHUS.

25.  DIIEKTPOre€HEepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1. OnbITel 1O  HAOMIOJCHUIO DJEKTpU3ALMU Tl MHAYKIUEHW U TpHU
COMPUKOCHOBEHUH.

2. UccnenoBanne AEHUCTBUS BJIEKTPUYECKOTO IMOJS HAa MPOBOJHUKU U
JTRJIEKTPUKHU.

3. CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.

4. N3MmepeHue u peryimpoBaHue CUJIbI TOKA.

5. N3MmepeHue u peryiupoBaHue HAMPSKEHUS.

6. HccnenoBanne 3aBUCHMOCTH CWJIbl TOKa, UAYIIETO YEPE3 PE3UCTOP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONIEPEYHOT0 CEYEHUS U MaTepHaa.

8. [IpoBepka mnpaBuiia CIOXKEHUS HANPSLDKEHUM MPU  TOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mnpaBuia Mg CHJIBI TOKAa MpPH MAPAJJIEIBHOM COEAWMHEHUU
PE3UCTOPOB.

10.  OmnpeneneHue pabOThI ANMEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11.  OnpeneneHue MOIIHOCTH JIEKTPUUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
12 HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIAaMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.  Onpenenenue KII/] HarpeBaTens.

14.  HccrmenoBaHre MarHUTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.  M3yyeHHe MarHUTHOTO MOJIS MOCTOSHHBIX MAarHUTOB MPU UX 0ObETUHEHUH U
pa3ielICHNH.

16.  HMccnenoBanue IEUCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aMMOJICUCTBHS KAaTyIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJIEHUS TOKA B KaTyLIKE.

18.  M3ydeHue AeHCTBUS MAarHUTHOIO I10JIS HA IPOBOJHUK C TOKOM.

19.  KoHcTpyupoBanue u usyuyeHue paboThl 31EKTPOABUTATENS.

20.  Mamepenune KIIJ] anexTpoaBuraTeabHON YCTAaHOBKHU.
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21. OneITel 1O HCCICOAOBAHUIO ABJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKIWUN:
HCCICAOBAHUC W3MEHCHUI 3HAUCHUS U HarpaBJICHUA MHAYKIMOHHOI'O TOKA.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe  ABWKeHHe. MarepuanbHag  Touka. (CuctemMa — OTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUS. PaBHOMEpPHOE NPSIMOJIMHEWMHOE
nBukeHrne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsiMOJIMHEHOe nBMkeHne. CBOOOIHOE MajieHue.
OmnbiTel ["anunes.

PaBHOMEpHOE JBHJKEHHE N0 OKpyXHOCTU. llepron u wyactora oOpaineHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

IlepBeii 3axkoH Hprorona. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHIIA TPEHUS CKOJBXCHUS, CUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUsI.
JIBrxenue mnanet Bokpyr CousHna. IlepBas kocMuueckast ckopoctb. HeBecomocTh
U IIEPErpy3KH.

PaBHOBecue maTepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpaleHus. MOMEHT cuiibl. LleHTp TsxecTu.
Nmnynec Ttema. M3meHnenune wummynbca. VMMOylbc Cuiabl. 3aKOH COXpAaHEHUs
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabota U MONIHOCTh. PaboTa cui TsbKECTH, YOPYrocTd, TPEHUS.
Cs3p sHeprum U paboThl. lloTeHuManbHas 3Heprusi Tejia, MOAHSATOrO HaL
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

DHEPIUH.
Hemoncmpauuu.

1. HaOnronenne MeXaHMYECKOro ABMIKEHMsI Tejla OTHOCHUTENIBHO Pa3HbIX Tell
OTCU€Ta.

2. CpaBHeHHEe TyTed W TPACKTOPUN [BUKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

3. N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUS.

4. HccnenoBanne nmpu3HaKoOB PABHOYCKOPEHHOTO JBHXKEHUS.

5. HaGnronenue nBuKeHUS Tela 1Mo OKPYKHOCTH.

6. HaGnronenne MexaHu4yecKkux SIBICHUHM, MPOUCXOSIINX B CUCTEME OTCUYETA

«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWKEHHUU OTHOCHUTEIHHO
KaOuHeTa (QU3UKH.
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7. 3aBUCHUMOCTh YCKOPEHHUS Tella OT MacChl Tela W JICUCTBYIOIIEH HAa HEro

CHJIBI.
8. HaGmtoneHne paBeHCTBA CUII IIPU B3aUMOJICHCTBUHU Tell.
9. M3meHeHue Beca Tenla IpU yCKOPEHHOM JIBUKECHUH.

10.  Ilepemauya umirysbca pu B3aUMOJECHCTBUH TEII.

11.  IIpeoOpa3oBaHusl SHEPTUU NIPU B3AUMOJICHCTBUH TEI.

12.  CoxpaHeHHE UMITyJIbCa P HEYIPYTOM B3aUMOJECHCTBUU.

13.  CoxpaHeHue umIyibca pu adCOJIFOTHO YIIPYTOM B3aUMOJECHCTBUM.

14.  HalnroneHue peakTUBHOTO JBUKECHMSL.

15.  CoxpaHeHHE MEXaHUYECKOW SHEPTUH NMPU CBOOOIHOM MA/ICHUU.

16.  CoxpaHEHHME MEXaHMYECKOM DHEPTUMU IPHU JBHXKEHUHU TeNA IOJ ACHCTBUEM

MPY>KUHBI.
Jlabopamopuvie pabomul u onvimaul.

1. KoncTpynpoBanune TpakTta mjis pa3roHa W JAIBHEHIIErO0 PaBHOMEPHOTO
JBIDKCHUS IAPUKA WIIN TEIIEKKH.

2. OrnpeneneHue CpelHEM CKOPOCTH CKOJIBKEHUSI Opycka WM JBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHUsI Tella IPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOMW IIOCKOCTH.

4. HccnegoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIAM TP PABHOYCKOPEHHOM JBWXKEHUU 0e€3

HAYaJIbHOM CKOPOCTH IIyTH OTHOCSATCS KakK psii  HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTA  CHUJIBI  TPEHUS CKOJBKEHUS OT  CHJIBI
HOPMaJIBHOTO JaBJICHUS.

7. Omnpenenenre kodhuIeHTa TPEHUS CKOTBKEHUS.

8. Omnpenenenre KECTKOCTU IPYKUHBI.

9. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU TeNa IO

TOPU30HTATBHON TOBEPXHOCTH.

10.  OmnpeneneHue paboThl CWIBl YIOPYrOCTH MpU MNOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.  M3ydeHue 3aKk0Ha COXpaHEHUS DHEPIUHU.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarensHoe nBrkeHue. (OCHOBHBIE XapaKTEPUCTHUKH KOJEOAHUN: TEPHOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaromue kosieOanusi. BeiHyxaeHnole konebanus. Pesonanc. Mexanuueckue
BOJIHBI. CBONMCTBA MEXaHUYECKUX BOJIH. IIpomonbHBIE M IIONIEPEYHBIE BOJIHBI.
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JImuHa BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MeXxaHn4ecKue BOIHbI B TBEPIOM
TeJe, CCHCMMYECKHUE BOJIHEI.
3Byk. ['pomkocTh 3Byka W BbicoTa TOHa. Otpaxenue 3Byka. MHPpa3Byk u

yIbTPa3BYK.

Jlemoncmpayuu.

1. HabGmronenne xonebGaHuii Tel MoJa JEHCTBHEM CHIBI TSKECTH M CHIIBI
YIOPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. Habmronenue BeIHYXICHHBIX KOJICOaHHUM U pe30HaHCA.

4. Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJIH (HA MOIEIH).

5. HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI PE30OHAHC.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenre 4acToThl U Mepuo/ia KoieOaH!l MaTeMaTHYECKOTO0 MasTHUKA.
2. OmnpeneneHre 4acTOThI U EpUoaa KoJieOaHUN NPy KUHHOTO MasiTHUKA.

3. UccnenoBanne 3aBUCUMOCTH TEPUOJa KOJICOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH Mepuojia KOJEOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHMOCTH MEpUOJAA KOJEOaHUW TIpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpys3a.

6. OnbIThl,  JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  Ilepuoaa  KosieOaHUi
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3JeKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
JIEKTPOMAarHUTHBIX BOJH. lllkasa 37€KTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

DJIeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.
1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BomnHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydeHue CBOMCTB SJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIBHOTO
tenedoHa.

Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBas mogmenb cBera. Mcrounuku csera. IIpsMonmHENHOE pacnpoCTpaHEHHe
ceera. 3arMenust ComHua u Jlynel. Otpaxenue ceta. [limockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.
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[Ipenomnenue cBera. 3akoH npeaomiieHus cBera. [lonHoe BHyTpEeHHEE OTpaKeHHE
cBera. Vcmosib30BaHWE TMOJHOTO BHYTPEHHErO0 OTPaXEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nunH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIA U
Teneckona. ['a3 kak ontuyeckas cuctema. bin3opykocTs U 1allbHO30PKOCTb.
Pa3noxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHHE CEKTpaIbHbIX
uBeTOB. /lucnepcus cera.

Jlemoncmpayuu.

[IpsiMmonuHeHOE pacpocTpaHEeHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnrTuyeckuid CBETOBOI.

Xox mydeid B cOOMparomieit JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopensb riasa.

11.  PasnoskeHue 6e0ro cBeTa B CIEKTP.

12.  Ilomydenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HbBIX IIBETOB.
Jlabopamopuvie pabomul u onvimel.

A N Lo

_
e

1. WccnenoBanne 3aBUCHUMOCTH yria OTPaXEHHS CBETOBOTO Jiydya OT YIJia
najicHusl.

2. N3yuenne xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCMMOCTH yTJla MPETOMIICHUS CBETOBOTO Jiyda OT yriia
NaJICHNUS Ha TPAHUIIE «BO3TYX—CTEKIION.

4. [Tomy4yenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Omnpenenenre (GOKYCHOTO PACCTOSTHUSI M ONTHYECKOW CHIIBI coOuparoien
JIUH3HIL.

6. OMnBITHI TTO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OnbITEl TIO BOCHPHATHIO I[BETA TPEIMETOB TPH WX HAOIIOACHUU Yepe3

I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHUS.

OnwiTel Pesepdopna u mianerapHas mojenb atoma. Mogens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeiyaTbie CIIEKTPHI.
PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnasa mozpens aroMHOro sapa. M3oromsl. PagmoakTuBHBIE IpeBpallleHUS.
[Iepuon nosypacrnana aTOMHBIX SIIIED.
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SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apPSA0BOI0O U MACCOBOIO YUCEI. DHEPrus
CBSI3U aTOMHBIX sifiep. CBsi3b Macchl M 3Heprun. Peakiuu cuHTesa u AeaeHus sSaep.
Ncrounnku sHeprun ConHua v 3BE37.

Slnepnas oHepreruka. JleWicTBUSL PaTUOAKTUBHBIX W3IYYCHUH HaA KHUBBIC

OpTaHU3MBI.
Hemoncmpauuu.

1. CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

2. CnexTphl pa3auvHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Hab6nronenue tpekoB B kamepe Bunbcona.

5. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6. Peructpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. Hab6nrofeHue CrutonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanne TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY MyTH
(mo gotorpadusim).

3. N3mepenue pagnoakTUBHOTO oHa.

IHoBTOpPUTEIBLHO-0000 1A INNH MOAYIb.

[ToBTOpUTENHEHO--0000IIAIONUN MOAYJIb TpPEAHA3HAYECH I CUCTEMATHU3alluu U
00001IIeHNs NPEIMETHOTO COAEPKAHUS U OMbITA JIEITEIHLHOCTH, TPUOOPETEHHOTO
MpU U3YyYCHUM BCETO Kypca (U3UKH, a TaKke JJIs MOJATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydYaroluxcs, BHIOPABIIMX ITOT
y4eOHBIN TpeIMeT.

[Ipy wW3ydeHHH [OaHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCs JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUS, TPUMEHSA TMOJYYEHHbIC 3HAHWS, pPEmaTh 3aJadyd, B TOM YHCIE
Ka4eCTBEHHBIC U SKCIIEPUMEHTAJIbHEBIC.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XapAKTEP JAHHOIO pa3leiia PeaIU3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWM PACIIO3HABATh M HAYYHO OOBICHITH (U3UUECKUC
SABJICHUSA B OKPYKAIOLIEU TPUPOJIE U TTOBCEIHEBHOMN KU3HU;

WCIIOJIB30BaTh HAay4YHbIE METOJAbI HCCIIeNOBaHUS (PU3MUECKUX SIBJICHUH, B TOM
YHUCIIE I NPOBEPKU TMIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJee BaXHBIX TOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEP, MPAKTUYECKOTO MCIIOIB30BaHUS PA3IUYHBIX UCTOYHHUKOB
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HPHEPIrUM Ha OCHOBE 3aKOHA NMPEBPAILECHMS U COXPAHEHHS BCEX M3BECTHBIX BUOB
SHEPIUU.
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IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OImIero oOpa3oBaHHs HaIpaBICHO Ha
JTOCTHKCHHE JIMYHOCTHBIX, METANpEAMETHBIX U TMPEAMETHBIX 00pa3oBaTEebHBIX
pE3yIbTaTOB.

B pesynpraTe u3ydeHus (UMK Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS Yy
oOyuatoierocs 0yayT cpopMHUpOBaHbI CIECYIONIUE IUYHOCTHBIE PE3YJIbTaThl B HACTH:

. 1) naTpUOTHYECKOT0 BOCTIMTAHMS

. - OPOSBJIEHUE HHTEPECA K HWCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nYecKoi HayKH;

. - LICHHOCTHOE OTHOIICHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

. 2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHHU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN (PU3UKU;

. - OCO3HAaHHME BAXHOCTU MOPAIBHO--3THUECKUX MPUHLHUIIOB B JIE€ITEIBHOCTH
YYEHOTO;

. 3) 3cTeTH4eCKOr0 BOCIIUTAHMS

. - BOCIPUATUE SCTETHUUECKUX KauecTB (PU3MUYECKOW HAyKHU: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

. - OCO3HAHUE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIIOLIEH KYJIbTYPHI;

. - pa3BUTHME HAay4YHOM J10O003HATENBHOCTH, HWHTEpeca K MCCIIENOBATEIbCKOMI
NEeSATENBHOCTH;

. 5) popMupoOBaAHUSA KYJIbTYPbI 310POBbSI 1 SIMOIUOHAJILHOI0 0JIArOMOJIYyYHS:

. - OCO3HaHHWE LEHHOCTM Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM

TEXHOJOTMYECKOM MHpE, BAXKHOCTH MpaBHUJI 0€3011aCHOTO MOBEACHUS Ha TPaHCIOpPTE, HA
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYOBAHUEM B JOMAITHUX YCIOBUSIX;

. - ¢(hOpMUPOBAHHOCTH HAaBbIKA pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIHUOKY U
TaKOTo K€ MpaBa y Ipyroro 4ejioBeKa;

. 6) TPy10BOI0 BOCIIUTAHUS:

. - AKTMBHOE YYacTHE€ B pEIICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aIi, TOopoja, Kpas) TEXHOJOTUYECKOW |  COIMATbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIe U PU3NYECKUX 3HAHUI;

. - HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPodeCcChid, CBI3aHHBIX ¢ (PUBUKOM;
. 7) 3K0JIOrH4€CKOro BOCIIMTAHMSA
. - OpHUEHTAIUS Ha IPUMEHEeHHE (PU3NISCKUX 3HAHHUM ISl PEIICHHS 3a1a9 B 00J1acTH

OKpY’Karolel CpeJibl, IJIAHUPOBAHUS TTOCTYNKOB M OLIEHKU UX BO3MOXHBIX MOCIIEICTBUI
JUTSL OKpY>Karollei cpeibl;
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. - OCO3HaHHE TIJIOOAJBHOTO XapaKTepa SKOJOTHYECKHX MpodieM U MmyTel ux

pelieHus;
. 8) ajmanTauuMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W TPHPOAHON
cpeabl:

. - MOTPeOHOCTh BO B3aMMOJICCTBUU MPU BBIMOJHEHUH HCCIICAOBAaHUN U MPOEKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

. - TOBBIIIEHHE YPOBHS CBOCM KOMIIETEHTHOCTH 4Y€pe3  NPAKTUYECKYIO
JIEATEIILHOCTD;

. - moTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHucie (popMyraupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

. - OCO3HaHHWE NEePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JIaCTH
busuky;

. - INTAHUPOBAHUE CBOETO PAa3BUTHS B MIPUOOPETCHUU HOBBIX (PM3UUECKUX 3HAHUM;

. - CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOJILI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

. - OIIEHKa CBOMX JIEWCTBUHA C YYETOM BIMAHUSA HA OKPYKAIOLIYI0 Cpeny,

BO3MOYKHBIX IN100aTbHBIX TOCJIEACTBUM.
METAIIPEAMETHBIE PE3YJIBTATBI

B pesynprare oOCBOEHHS TMporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOyyaroierocss 0yayT chopMHUpPOBaHbI MeTanpeIMeTHbIE Pe3yJbTAThI,
BKJTFOYAOIINE TTO3HABATEIIbHBIE YHUBEPCAIbHBIC YUCOHBIC TEUCTBYSA, KOMMYHUKATHBHBIC
YHUBEpCalIbHbIC YUeOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YU€OHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Ba3oBblie Jiornyeckue 1eiicTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKK 00BbEKTOB (SIBJICHHMIA);

. YCTaHABIIMBATh CYIICCTBEHHBIM MPHU3HAK KJIACCU(UKAIIMKA, OCHOBAaHUSA IS
000011IeHNs U CPAaBHEHHS,;

. BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUST B paccMaTpuBaeMbIX (akTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSIIMXCS K (PU3HUCCKUM SBIICHUSM;

. BBISIBJISITh PUIMHHO--CJICACTBCHHBIC CBA3U MPH M3yUCHUH (DU3NUCCKUX SBJICHUN U

MPOIIECCOB, JeNaTh BBIBOABI C MCIOJb30BAaHUEM JICIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

. CaMOCTOATENILHO BBIOMpATh CHOCOO perieHus: y4deOHoW Qu3nyeckor 3amadu
(cpaBHEHHME HECKOJBLKMX BapUAHTOB PEIICHHSI, BEIOOP HanOoJIee MOIXOSAIICTO C YIETOM
CaMOCTOSTEIIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eiCTBUA:
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L HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'IbCKI/Iﬁ HHCTPYMCHT ITIO3HAHMH,

. MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECJIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOIIBIIIOE UCCIICT0BaHNE (PU3NIECKOTO SIBIICHUS,

. OILICHWBaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHIO, MOJYYECHHYIO B
XO0JI€ UCCIIEIOBAHMS WIIH SKCIIEPUMEHTA;

. CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHWS ¥ BBIBOJBI IO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOIIIOICHUS, OIIbITA, UCCIIECIOBAHMS;

. IIPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (PU3NYCCKUX IPOIECCOB, a

TaK)K€ BbIIBUTaTh MPEATNOI0KEHHUS 00 UX pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Pabora ¢ undpopmanmeii:

. IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHl IPU MIOUCKE U OTOOpE
MH(}OpMAIMKU WIH JAHHBIX ¢ YYETOM IPEATI0KEHHON yueOHOM (u3nYecKo 3a/1auu;

. aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATh  HUH(POpPMALIHIO
pa3IMYHBIX BUIOB U (POPM IMpEICTaBICHMUS;

. CaMOCTOATEILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBICHUS HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECIOXHBIMA CXEMaMH, JIUarpamMMmamu, HHOU
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

. B X0/€ 0oOCYyXJeHHUsl yueOHOTro Marepuala, pe3yJibTaToOB JabOpaTOpHBIX padoOT U
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYUIECTBY OOCYKJAa€MOMl TeMbl M BBICKA3bIBATh UJEH,
HalleJICHHbIE Ha PEIIeHNE 3aJa4i U MoAJIep KaHue OJ1aroeaaTeIbHOCTH OOILEHNS;

. COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXIACHUSIMHU JIPYTUX YYACTHUKOB JMAJIoOra,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

. BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

. nyOJUYHO TIPEACTABISATh PE3YIbTaThl  BBIITOJHEHHOTO (DU3UYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHNS, TIPOCKTA);

. MOHMUMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAUBUIAYaAITbHOMN
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TTPOOIEeMBI;

. NPUHUMATh IIeJIM COBMECTHOM JESITCIIBHOCTH, OPTaHU30BBIBATh JCHCTBUSA 1O €€

JTOCTIDKCHUIO: PACIIPEACIIATh POJIM, OOCYKIaTh MPOILECCH M PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJICH;

. BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsi KAUECTBEHHOTO PEe3yJIbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JCUCTBHUSA C APYTUMU UJIEHAMHU KOMAaH/IbI;
. OLICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOUMH NOPOAYKT TO KPUTEPHSM,

CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranuzamnus:
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. BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalMsX, TPEOYIOIIMX IS
penieHus GU3NIeCKUx 3HaAHU;

. OpPUMEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHIUBUIYABHOE,
NPUHATUE PELICHUs B TPYIIE, IPUHATHE PEIICHUN TPYIIION);
. CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUsT (PU3NYECKON 3a/lauu WU IJIaHa

UCCIICIOBAHUSI C YYETOM HMEIOLIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MPEIJIArAEMbIE BAPUAHTHI PEUICHUM;

L ACJIaThb BBI60p )41 6paTI> OTBCTCTBCHHOCTSD 3a4 PCIHICHUC.

CaMOKOHTpO.HB, 3MOIII/IOHaJIbHI)Iﬁ HHTCJIJICKT:

L AaBaThb aICKBATHYIO OLICHKY CUTYAallMH U IIpCJiarars IJIaH ec HN3MCHCHHMUS,

[ OOBSICHSATH IMPHUYXHBI JOCTHKCHUA (HGI[OCTI/I)KCHI/ISI) PE3YJIbTATOB ACATCIIBHOCTH,

JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHUS
(uU3MYECKOTO HCCIENOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

. OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIU U YCIOBUSIM;
. CTaBUTh ce€0s HAa MECTO JPYroro 4eioBeKa B XOJ€ CHOpa WIM JUCKYCCHUU Ha
Hay4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

. MpU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pelieHuu (U3MYECKUX 3a7ad WIA B

YTBEPKACHUAX HAa HAYYHBIEC TEMBI U TAKOE JK€ IIPABO IPYyroro.
HPEIMETHBIE PE3YJIBTATDI

K koniy oOyueHus B 7 kJjiacce npeIMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

. UCIOJIb30BaTh MOHATHA: (PU3MYECKHE M XUMHUYECKHE SBJICHMs, HaOJIO/IEHUE,
AKCIIEPUMEHT, MOJENb, TMIOTE3a, €AUHUIBI (PU3MUYECKUX BEIUYHMH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHUS BemlecTBa (TBEpIOE, XHUAKOE, Ta3000pa3HOE), MEXAHHUYECKOE
IBWKEHHE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  MPSAMOJMHENWHOE),  TPaeKTOpHsi,
paBHOJICHCTBYIOIIAs cuia, JAepopmanus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

. paznuyaTth sBieHUS (Oud@y3us, TEMIOBOE [BH)KEHHME YacTHIl BEIIECTBa,
PaBHOMEPHOE JABWKEHUE, HEPAaBHOMEPHOE JBM)XEHHE, WHEPIUs, B3aUMOJACHCTBUE Tel,
paBHOBecHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO BpalleHUs, Nepenada JaBICHUS
TBEPABIMU TEJNaMU, XKUAKOCTAMU WU TrazaMu, aTMOC(epHOe NaBlieHUE, TUIaBaHUE Tel,
MpEBpAIICHUs] MEXAHUYECKOW SHEPIHH) MO OMMCAHMIO UX XapaKTePHBIX CBOWCTB M HA
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MNPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUH B OKpYXKaroIleM
MUpE, B TOM yucie (pu3nueckue sBJIEeHUs B IPUPOJIe: TPUMEPHI ABUKEHUS C PA3IUYHBIMU
CKOpPOCTSIMA B JXMBOW W HEXWBOWU IPUPOJE, ACHUCTBUE CWIBI TPEHUS B NIPUPOIE U
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TEXHUKE, BJIMSHUE aTMOC(HEpPHOTO IaBJICHUS Ha JKUBOW OPraHU3M, IUIABaHHWE PBHIO,
pplYard B TEJ€ YEJIOBEKa, MPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBIICHHA;

. ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3Ys
¢du3nyeckue BeTUUMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYyTh, CKOPOCTD,
CpeaHsss CKOpPOCTb, CWJIA YIPYTOCTH, CHJA TSXKECTH, BEC TEJld, CUJIAa TPEHMS, aBJICHUE
(TBEépmoro Tema, XUAKOCTH, TIa3a), BBITAIKHBAIOLIAS CHJIAa, MEXaHW4yeckas padoTa,
MOIIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOA(h(UIMEHT TO0JIe3HOTO JEHCTBUS
MEXaHU3MOB, KWHETHYECKas M MOTEHIMaJbHAS SHEPrus), NpH OMHCAHUHM MPaBUIHHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI MCTOJIB3YEMbIX BEJIMYUH, UX O00O3HAUCHUS U €IUHUIIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJIIMUYUHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TpaduKU H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYNH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBICHUS W TPOIECCHI, MCIOJIb3Ys
MpaBuUia CJIOKEHHS CW (BIOJIb OJHOM TpsiMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuIO paBHOBecHs pbryara (0J0Ka), «30J0TO€ MPABUIIO» MEXaHUKHU, 3aKOH
COXpAHEHUsI MEXaHWUYECKON SHEpPruM, MpU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

. OOBSACHATH (U3MUECKHE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISATH MPUUYUHHO-
-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMUECKUX IIaroB ¢ ornopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
. pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, UCHOJIB3Ysl 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONUE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAM3a YCIOBUS 3aJ]a4M 3alHiChIBATh
KpaTKOE€ YCJIOBHE, MOJACTABIATh (PU3WYECKUE BEIMYMHBI B (OPMYJIBI U TMPOBOJIUTH
pacu€Thl, HAXOJIUTh CIPABOYHBIC IaHHBIC, HEOOXOUMBIE JIJIs PEIISHUs 3a]1a4, OLICHUBATh
PEATUCTHYHOCTD TOJTyYeHHON (DU3NYECKON BEIIMUMHBI;

. pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEUIUTh MPHU MOMOIIM (PU3UUYECKHUX
METOJOB, B OIKMCAaHUM HCCIECIOBAHUS BBIACIATH IPOBEPAEMOE NPEATNOIOKEHNE
(rumotesy), pa3au4aTh U UHTEPHPETUPOBATH MOJTYUYEHHBIA pPe3yJIbTaT, HAXOUTh OIIUOKH
B XOJI€ OMbITA, A€JaTh BBIBOJIBI IO €T0 PE3YJIbTATAM;

. MPOBOJIUTH OMBITHl MO HAOMIOMECHUIO (U3UYECKUX SBICHUNA WIN (PU3NUECKHUX
CBOMCTB Tell: (OpPMYIMPOBATH MPOBEPSIEMbIC MPEOIOKEHUS, COOMPATh YCTAHOBKY W3
MPEI0KEHHOTO 000PY/I0BaHUS, 3aIMUCHIBATh X0/1 OMbITA U (DOPMYJIUPOBATH BHIBOJIBI,

. BBITIOJTHSTH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPDEMEHH, MacChl Tejla, 00bEMa, CUIIBI
U TEMIIepaTyphl C HUCIOJIH30BAHUEM AHAJIOTOBBIX M IHU(PPOBHIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHusi IPUOOPOB € YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

. MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOUW (hPM3UYECKON BETUYHHBI OT JIPYTOit
C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PAaBHOMEPHO JABMKYILIETOCA
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TEJIa OT BPEMEHU JBWXCHHS TeJla, CHIIbI TPEHUS CKOJBXKEHHUS OT BECa TeJia, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEI ¢ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAIN
COIPUKOCHOBEHUS TEJ, CUJIbl YIOPYTOCTH OT YIJIMHEHUS TPYKHUHBI, BBITAIKHUBAOIIEH
CHJIBI OT 00BEMa TMOrpy)KEHHOM YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJIyOWHBI, HAa KOTOPYIO IOTPYXKEHO TeJo,
YCJIOBUM TUIaBaHMsS TEJ, YCJIOBHM paBHOBECHUs phluara M OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUH YIEOHOTO MICCIICIOBAHMUS, COOMPATh YCTAHOBKY M BBIMTOJIHATH U3MEPCHHS,
cienays NpeaIoKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJbTaThl MOJYYECHHON 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BHJC MPEIOKEHHBIX TaOJIUIl U TpaUKOB, JeIaTh BBIBOJIBI 10O
pe3yJibTaTaM UCCIIEIOBaHuUS;

. MPOBOJAUTH KOCBEHHbIC M3MEPECHUS (PU3MUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTA M TBEPAOTO TEla, CWila TPEHUS CKOJBXKECHUSA, MJaBIICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEHCTBYIOIIAs Ha TIOTPYKEHHOE B KUJIKOCTH TeJ0, KO PHUITHEeHT
MTOJIC3HOTO JICHCTBUSI IIPOCTHIX MEXAHU3MOB), CIIEIYs MPEII0KCHHON MHCTPYKIUH: TIPU
BBITIOJTHEHUH HU3MEPEHUN COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIYHUCIISITH
3HAYEHUE MCKOMOM BEJIMYHUHBI;

. coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy10BaHUEM;
. yKa3bIBaTh TNPUHIUMBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCYAbl, OapOMETp, pblyar, MOABUKHBIN U
HETOABWXHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C OMOpOM Ha WX omnucaHus (B TOM YHCIE: TOAIMIUIHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBAaxX (PU3MYECKHX SIBJICHUH M HEOOXOAUMbBIE
(u3MUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

. MPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MUECKHX 3HAHUW B TOBCEJHEBHOM JKM3HM Il oOecnedeHus
0e30macHOCTH Mpu OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUs 3I0POBbS U COOJIIOICHHSI HOPM KOJIOTUYECKOTO MOBEJICHUS B OKPYXKaIoIen
cpene;

. OCYILECTBISATH OTOOP MCTOYHMKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUHU C
3a/IaHHBIM MOWCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIENATH MH(OpPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEUUBOMN
MJIM MOKET OBITh HEJTOCTOBEPHOM;

. WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUA  HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3HUECKOrO COJIEpXKaHHUs, CIpPaBOYHBbIE MaTepualbl, PECYpChl CETH
NuTtepHer, Bmamere npuéMaMd  KOHCIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHMs
uH(pOpMaIMU U3 OJTHOM 3HAaKOBOW CUCTEMBI B APYTYIO;
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. CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
2-3 HUCTOYHUKOB HWHGpOpMalUU (U3NYECKOTO COACPKAHMSI, B TOM YHCIE MTyOJIUYHO
JieNiaTh KpaTKHe COOOIIEHUSI O pe3ysibTaTaX MPOEKTOB WM yU4eOHBIX MCCIEIOBAHUM, MpU
ATOM TPaMOTHO HCIOJIb30BaTh W3YYCHHBIM MOHATHIHBIA ammapar Kypca (QU3UKH,
CONPOBOK/IaTh BBICTYIUICHUE MPE3CHTALINEM;

. OpU  BBIOJHEHUH YYEOHBIX TMPOEKTOB W  HCCIEJOBAHMNA  paclpeieniTh
003aHHOCTH B TpPYyIIIE B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/ladyaMU, CJIEAWTH 3a
BBITIOJIHEHWEM IUTaHAa JCHCTBUM, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIIBHOCTh TPYIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUHUTHIBAS
MHEHHE OKPYKAIOIIUX.

K xoHiy oOyueHust B 8 kJiacce npeaMeTHbIe pe3ybTaThl HA OA30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

. WCITOJIB30BATh MOHSATHS: Macca U pasMepPbl MOJIEKYJ, TEINIOBOE JIBU)KEHHE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBAa, KPUCTAIIMYECKHE U aMop(HbIE Tena,
HACBIIICHHBI M HEHACBIIIECHHBIN Tap, BJIAXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSA
SHEprusi, TEIUIOBOM JBUTATEIlb, 3JIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsiil, JICKTPUUECKOE
110JI€, TPOBOJIHUKH U TU3IEKTPUKHU, TOCTOSHHBIN JIEKTPUUECKHUI TOK, MATHUTHOE T10JIE;

. pasznuyaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE U C)KaThe, TeIulonepeaayda, TeriIoBoe
paBHOBECHE, CMayMBaHUE, KANWUIAPHBIC SIBJICHUS, UCIApPEHUE, KOHJECHCAIus,
TIJIaBJICHUE, KpUCTAILTU3aIUs (oTBEpAEBaHUE), KHUIICHHE, TerJionepeaaya

(TEenJI0MPOBOHOCTh, KOHBEKIIUS, HW3JIYYEHHUE), JJICKTPU3AIUs Tej, B3aUMOJICHCTBUE
3apsiioB, ACHCTBHS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAaHUE, B3aWMOJICHCTBUE
MAarHuToOB, JACHCTBHE MArHUTHOrO TOJISI HAa MPOBOJHHK C TOKOM, 3JIEKTPOMAarHUTHas
MHIYKIHUSI) TIO ONHCAaHUIO MX XapaKTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SABJICHUE;

. pacrio3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUM B OKpPY)KarOIIEM
MHUpE, B TOM 4YHclie (U3UYECKUE SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKECHUE U
KaNWUISIPHBIE SABJIEHUST B TMPUPOJE, KPUCTALIBI B Tmpupone, usnydeHue ComnHua,
3amMep3aHue BOJAOEMOB, MOpPCKHUE Opu3bl, 00pa30BaHHME pOCHI, TymMaHa, WHEs, CHEra,
AIIEKTPUUYECKHUE SBJICHUSI B aTMOC(hepe, dIECKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nose 3emiu, Jiperd MmotocoB, pojab MarHUTHOTO MOJIS JJIS *KU3HU Ha 3emile, MOJIIpHOe
CUSHUE, TPU DTOM TIEPEBOJAWTH TNPAKTUYECKYIO 3a/adyy B Yy4eOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUMN;

. OMHUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
(u3nyeckrue BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI DHEPrus, KOJUYECTBO TEILJIOTHI,
yAenbHas TEIIOEMKOCTh BEIIECTBA, YJEJIbHAsl TEIUIOTAa IUIABJIEHUS, YJEJIbHAasl TEIIoTa
napooOpa3oBaHusl, yjelbHAs TEIJIOTa CTOPAHMs TOIUIMBA, KOA(DQPHUIIMEHT TOJE3HOTO
JNEUCTBUSl TEIUIOBOM MAalUWHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, J3JEKTPUUYECKUU
3apsijl, CUJIa TOKA, AIEKTPUUYECKOE HAMNPSHKEHUE, COMPOTUBICHUE TPOBOJIHUKA, YAEIBHOE
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COTIPOTHBIICHUE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO TOKA), MPU OMHCAHHH
MPAaBIJIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEIUYHH, 00O3HAUCHUS U
€IMHULBI  (U3UYECKUX BEIMYMH, HAXOJUTh (OPMYINbI, CBSA3BIBAIOIINE JIAHHYIO
(¢u3NYeCKyl0 BEIUYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTh TIpadUKU H3YyUYEHHBIX
3aBHCHUMOCTEN (PU3NUYECKUX BEITUYNH;

. XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS BEIIECTBa,
IPUHLHUI CYNEPHO3ULIMHU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS 3apsa,
3ak0oH Oma U1 y4acTka 1enu, 3akoH Jxoyins—JIeHna, 3aKkoH COXpaHEHUs! SJHEPTUH, IIPU
TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MAaTEMaTHYECKOE
BBIPA)KCHHE;

. OOBSACHATH (PU3UUECKUE TPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLMI PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYHHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ Omopod Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEW;

. pemarb pacu€THble 3aJayd B 2—3 JAEUCTBUS, MCIOJB3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHUE BEIMYHMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33Ja4d 3alKChIBATh
KpaTKOE YCJIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX JJIs pPEUIeHMs 3aJayd, BbIOMPATh
3aKOHBI U (hOpMYIIbl, HEOOXOIUMBIE NSl €€ PEIIEeHUs, IPOBOIUTh PACUEThl U CPAaBHUBATH
MOJIy4YeHHOE 3HAaUeHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMH JIAHHBIMU;

. pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3MUYECKHX
METO/I0B, UCIIOJIb3Ys ONMCAHUE MCCIIEOBAHUS, BBIICIATH IPOBEPSIEMOE MPEAIIOIOKEHHE,
OLICHMBATh NPABUJIBHOCTH MOPSAKA IPOBEICHUS HCCIIENOBAHU, 1€JIaTh BEIBOBL;

. MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJl (KanWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JaBJIEHHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH MPOIECCa OCTHIBAHMS M HAarpeBaHUs MPH U3IYYEHUH OT IBETa
U3JIydarome  (MOrJIomarouieil) IOBEPXHOCTH, CKOPOCTh HCIIAPEHUS BOABI  OT
TEMIIEpaTypbl KUAKOCTM M IUIOIMIAAA €€ TMOBEPXHOCTH, OJJIEKTpU3aluus Tel U
B3aUMOJICUCTBUE AJIEKTPUUECKUX 3apsA0B, B3aMMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TOJIS
Ha TMPOBOJAHMK C TOKOM, CBOMCTBA »3JEKTPOMArHMWTa, CBOWCTBA AJIEKTPOIBUTATEINS
MOCTOSIHHOTO  TOKa): (OpMYyJIMpOBaTh MpPOBEpsieMble MPEANONIOKEHHs, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHUSs, OMUCHIBATH XOJI ONbITa U (POPMYIUPOBATH
BBIBOJIbBL;

. BBINIOJIHATh MPSAMbIE HW3MEPEHUsS] TEeMIEpaTypbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3[yXa, CHJIbBI TOKAa, HAMpPsDKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB U
JaTYNKOB (PU3MUECKUX BEIUYMH, CpPaBHUBATh pE3YyJbTaTbl H3MEPEHUH C Y4YETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;
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. IPOBOAUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BEIIMYUHBI OT APYTOi
C WCIIOJBb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAAM MONEPEYHOr0 CEYEHHUs] M YIEIBbHOIO CONPOTHBIIEHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYLIErO Yepe3 NMPOBOAHUK, OT HANPSLDKEHUS HA MIPOBOJHUKE,
UCCIIEJOBAHUE IIOCJICJIOBATEILHOTO M MapaJJICIbHOIO COEIUHEHUI MPOBOJHUKOB):
IUTAHUPOBATh MCCIENOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH WU3MEPEHUS, CIeAys
MPEIIOKEHHOMY IUIaHy, (PMKCHpPOBATh PE3YJbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabJIML ¥ TpauKOB, J1€1aTh BHIBOJIBI 10 PE3YyJIbTaTaM UCCIIEI0BAHUS;

. OPOBOJAUTH  KOCBEHHbIE  M3MEpPEHHs  (PU3MUYECKUX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJICHUE MPOBOAHMKA, paboTa M  MOIIHOCTb
ANEKTPUYECKOr0 TOKA): IJJAHUPOBATh M3MEPEHUsS, COOUpaTh 3SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CIIEIys ITPEVI0KEHHOW MHCTPYKIUHU, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBL;

. coOIIOJIaTh MpaBHJIa TEXHUKH OC30IacHOCTH IIpH padbore ¢ 1abopaTOpHBIM
00opy10BaHUEM;
. XapaKTepU30BaTh MPUHIUILI JACHCTBHS H3YYCHHBIX NMPHUOOPOB W TEXHUYCCKHX

YCTPOMCTB C OMOpPOM HA HMX OMHCaHHUS (B TOM YHCIE: CHUCTeMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUYETUYMK DIICKTPUUYECKOU
SHEPrUM, AJIEKTPOOCBETUTENbHbIE TMPUOOPBI, HArpeBaTENIbHBIE  AJIEKTPONPUOOPHI
(mpuMepsl), ANEKTPUUECKUE MPETOXPAHUTENH, OJICKTPOMArHUT, JJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKAa), WCIONb3ysd 3HaHWs O CBOMCTBaxX (DM3MUECKUX SBICHUA U
HEO00XO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE MTPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUJIKOCTHBI TEPMOMETpP, TEPMOC, MCUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJIEKTPUYECKHX IeNeil C TOCIeNOBATEIBHBIM U TapaieIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3Iuyas yCIOBHBIE 0003HAYEHHS SJIEMEHTOB JIEKTPUIECKUX 1IETEH;

. NPUBOAUTH TPUMEPHl (HAXOAUTh MHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUW B TOBCEIHEBHOW JKU3HU JUIsl OOecreueHus
0e30macHOCTH Mpu OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXPAHEHUS 3I0POBbs U COOIIOJICHUSI HOPM DKOJIOTHUECKOTO TTOBEICHHUS B OKPY KaIOIIEeH
cpene;

. OCYILECTBISATh MOUCK MH(pOpManuu (u3nYecKoro coaepxanus B MHrepHere, Ha
OCHOBE HMEIOIINXCS 3HAHUNW W MYTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBICTISATE MH(OPMAIIMIO, KOTOpas SBISIETCS TMPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

. WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUA  HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOrO COJepXKaHHs, CIPaBOYHBbIE MaTepUalbl, PECypChl CETU
NuTtepHer, Bmamere npuéMaMd  KOHCIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHMs
uH(pOpMaIMU U3 OJTHOM 3HAaKOBOW CUCTEMBI B APYTYIO;
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. CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KPAaTKHUE YCTHBIE cOOOIIeHus, 00o0mas
UH(POPMALIMI0O U3 HECKOJIBKMX HCTOYHUKOB (DU3MUECKOrO COAEpKAHMSA, B TOM YHCIIE
nyOJIMYHO  TPEACTaBISATh  PE3ydbTaThl  MPOEKTHOM WM  HCCIEI0BATEIbCKOU
NEeSTEIBHOCTH, TP 3TOM TPAaMOTHO HCIOJIb30BaTh M3YUYECHHBIM TOHSITHIHBINA amnmapar
Kypca U3HUKH, COITPOBOKIAThH BBICTYIUICHUE MTPE3EHTAlIUECH;

. IPU BBITIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCICAOBAHUN (PU3MUECKHX IMPOLIECCOB
pacnpenenarts 00f3aHHOCTH B TPYIE B COOTBETCTBHHM C IMOCTABICHHBIMU 3a/ladaMH,
CIIEIUTh 32 BBIIOJIHEHHEM IUIaHA JCUCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJIQJ B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCICTBUE, MPOSIBIISASi TOTOBHOCTD pa3periarb KOHQIUKTHI.

K xoH1y oOyueHus B 9 kJiacce npeaMeTHbIE pe3ybTaThl HA OA30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

. UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MaTepUalbHAsl TOYKA, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHMYECKOTO JBWKEHUs, nedopmanus (ympyras, MjaacTHUecKas),
TpPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U NIEPETPY3KHU, LEHTP TAKECTH,
aOCOJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOrO Tea, PaBHOBECHE, MEXAHUUYECKHE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, ANEKTPOMATHUTHBIE BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS
Y TIOTJIONIEHHUS, alb(a-, 0eTa- U TaMMa-u31yueHus, U30TOMbI, SJCpHAs DHEPreTHKA;

. pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE JBUKEHUE,
PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABM)XEHHE, CBOOOJHOE MaJCHUE Tell, pABHOMEPHOE
JIBIKEHUE TI0 OKPYXXHOCTH, B3aUMOJEWCTBUE TE€J, PEAaKTUBHOE JBHXXCHHE,
KoJiebaTeNnbHOe JIBIDKEHHE (3aTyXalollde M BBIHYXKJICHHBIE KoJieOaHUs), PE30HaHC,
BOJIHOBOE JBMIKEHHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHEWHOE PaCIPOCTPAHEHUE, OTPAXKEHHE
U MIPEJIOMJIEHUE CBETA, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE OEIOro cBeTa
B CHEKTP M CJOXKEHUE CIEKTPAJIbHBIX I[BETOB, AUCIEPCHSI CBETa, €CTECTBEHHAas
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPA U3JIy4ECHHMS) 110 OMHUCAHUIO UX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pU3nuecKoe
SBJICHUE;

. pacno3HaBaTh MPOSIBJICHUE H3YUYECHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXkarolEeM
Mupe (B TOM uuciie GU3UYECKUE SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIMBbI, JIBMXKCHHE
miaHeT COJMHEYHOU CHCTEMBI, PEAKTUBHOE JBH)KEHHE JKUBBIX OPraHW3MOB, BOCIPUATHE
3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 7XO, L[BETA TeJ,
ONTHUYECKHE  SIBJICHUS B  NpUpoAe, OUOJOTMYEecKOoe  JEWCTBHE  BUAMMOTO,
yabTPaUOJIETOBOTO M PEHTTCHOBCKOTO W3JIYYEHUM, €CTECTBEHHBIN pPaJMOaKTUBHBIN
¢$oH, KOCMHUYECKUE JTyud, PaAHOAKTUBHOE M3ITyYE€HUE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHUE
PaIMOAKTUBHBIX M3JIyYCHHl Ha OpraHu3M YeJIOBEKa), MpH O3TOM I[E€PEBOJUTH
MPAKTUYECKYI0 3aJadyy B y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bu3MYeCcKuX SIBICHHUI;
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. OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3UYECKUE SIBICHUS, WCIOJB3YS
(bu3uYecKue BENIWYUHBI (CPEIHSS M MTHOBEHHAsi CKOPOCTh Tela IPH HEPABHOMEPHOM
JBIDKEHUHU, YCKOPEHHE, TMepeMeIleHne, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS, CHJa
yIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMITYJIbC TeJa,
UMITYJIbC CHJIBI, MEXaHW4ecKkas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs SHEPTUs Tela,
MOJHITOTO HAJ TOBEPXHOCTHIO 3€MJIM, TMOTCHIHUAIbHAS SHEPTHsl CKATOW MPYKUHBI,
KHHETHYECKasi YHEPTHs, TIOJIHA MEXaHWYEeCKasi SHEPTHsl, PO U 4acTOTa KoJeOaHMi,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb
NPEJIOMJICHUS] CpEeJbl), TMPU OMHCAHUM TPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, O0O3HAUYCHHS] M €IUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTH
(GOpMYyJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYI0 BEIMYMHY C JIPYTHMH BEITHYWHAMH,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PHU3NYECKUX BEIMYHH,

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBICHUS W TPOIECCHI, MCIOJIb3Ys
3aKOH COXPAHEHMSI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIHUI CYHEPIIO3UIINH
CWJI, TIPWHIIMI OTHOCHUTEIBHOCTH [ amuies, 3akoHB HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCA, 3aKOHBI OTPAKCHHS M TIPEIIOMIICHHSI CBETA, 3aKOHBI COXPAHCHUS 3apsSI0BOTO H
MacCOBOTO YHCEN TIPH SASPHBIX PEAKIHSIX, P 3TOM JIaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

. OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii  TMPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX I11aroB ¢ OMnopoil Ha 2—3
M3YYEHHBIX  CBOMCTBA  (DM3MYECKUX  SBJICHHUM, (PU3MYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

. pemath pacy€THhIC 3a7auyd (OMUpAIONIMECS Ha CUCTEMY W3 2—3 ypaBHEHHH),
WCITONIB3Yysl 3aKOHBI U (OPMYJIBI, CBS3BIBAIONINE (DU3MUECKHE BEIMYWUHBI: Ha OCHOBE
aHaJM3a YCIIOBHUS 3aJlayl 3alUChIBATh KPaTKOE YCJIOBHE, BBISBIATH HEIOCTAIONIUE WIIN
M30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIC [JISl PEIICHMUS,
MIPOBOJIUTH PACUYETHI U OIEHUBATHh PEATUCTUYHOCTH MOJYYCHHOTO 3HAUYCHUS (PU3MIECKOM
BEJTNUMHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIINTH MPH TOMOIM (HU3HUICCKUX
METO/IOB, UCITOJIB3YS OMKMCAHKUE MCCIICIOBAHUS, BEIICIIATH MPOBEPAEMOE IPEITOIOKCHHE,
OIICHWBATh TPABWIBHOCTh TOPSAKA TPOBEJCHUS WCCICIOBAHUSA, JI€TaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOICHU U OTIBITOB;

. MIPOBOJIUTH OINBITHI MO HAOMIOMCHUIO (U3UYECKUX SBIICHUH WIN (PU3HYECKHX
CBOMCTB Ten (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHHS SHEPIHH,
3aBUCUMOCTb TMepro/ia KoeOaHui NPy KUHHOTO MAasITHHKA OT MacChl Ipy3a U KECTKOCTH
NPY>KAHBI W HE3aBUCUMOCTh OT AaMIUUTYAbl MajblX KoOJIeOaHWUW, NPSIMOIUHEHHOE
pacnpocTpaHEHUE CBETa, Pa3JIOKEHHE OENOoro CBeTa B CIEKTP, HU3yYEHUE CBOWMCTB
M300paKEeHUs B IUIOCKOM 3€pKalie U CBOMCTB M300pa)keHUs mpeaMmera B coOuparoien
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JMH3E, HAOMI0ACHUE CIUIONIHBIX U JTMHEHUYAThIX CIIEKTPOB H3IYUYCHHSI): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 000pYyI0BaHMsI, OMHUCHIBATH X0 OMBITA U
€r0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOIBL;

. IPOBOJIUTH MPHU HEOOXOAUMOCTU CEPHUIO MPSMBIX U3MEPEHUM, ONpPEEIisisi CpeaHee
3HAYeHHE U3MepsieMoil Benn4yuHbl (POKYCHOE pacCTOSHHE COOMpAIOLIeH JIMH3BI),
00OCHOBBIBaTh BBIOOP CIIOC00a M3MepeHus (M3MEPUTETHHOTO Tpubopa);

. OPOBOAUTH  HCCIEJOBAaHME  3aBUCUMOCTEM  (UM3MUYECKUX  BEIMYHH  C
HCIIOJIb30BAaHUEM MPSIMBIX HU3MEpeHUil (3aBUCUMOCTh IYTH OT BPEMEHU IpH
PaBHOYCKOPEHHOM JBIDKEHHMHM 0€3 HadaJbHOM CKOPOCTH, TepHoAa KoyieOaHui
MaTeMaTHYeCKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPAKCHHUSI CBETa OT
yIia majJeHusl ¥ yriia NpeoMIIeHUs] OT yrja HajJeHus): IUIAHUpOBaTh HCCIEeIO0BaHMUE,
CaMOCTOSITENIFHO  COOMpaTh YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl IOJTYYCHHOMN
3aBUCUMOCTH (DPM3MUYECKUX BEJIMYMH B BUE TaOIUI] U rpaduKOB, JedaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEI0BAHNUS;

. POBOJNTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUMH (CPEeIHSSA CKOPOCTh U
YCKOpEHHUE Tella MpH PaBHOYCKOPEHHOM IBWKCHHH, YCKOPEHHE CBOOOJHOTO MaJCHHUS,
KECTKOCTDb TPYKHUHBI, KOIDPHUIMEHT TpPEeHHUs CKOJIBXKEHHUS, MeXaHuueckas paboTa u
MOIIIHOCTb, YaCTOTa U MEePUOJI KOJICOAHUH MAaTEMAaTUYECKOT0 U MPYKUHHOI'O MAsTHUKOB,
ONTUYECKasl CUJIa COOMpAIOLIEH JIMH3bI, PAIUOAKTUBHBINA (DOH): TUIAaHUPOBATH U3MEPEHUS,
coOupaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBINONHITH W3MEPEHUS, CIEIYs
NPEIJIOKECHHOW HMHCTPYKIIMHM, BBIYHUCIATh 3HAUYCHHE BEJIMYMHBI W aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThl C YUYETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUH;

. COOIOJIaTh TMpaBWJa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaToOpHBIM
00opy10BaHUEM;
. pasnu4aTh OCHOBHBIC MIPU3HAKHA U3YUCHHBIX (PU3NUECKUX MOJICCH: MaTepruaabHas

TOYKa, a0COJIOTHO TBEPJOE TEI0, TOYEUHBIM MCTOYHHUK CBETa, JIyd, TOHKas JIMH3Q,
MJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAs! MOJIeTThb aTOMHOTO SI/Ipa;

. XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C OMOPO HA WX OMHCAHMS (B TOM YHCIIE: CIIUIOMETP, JATYUKHU TOJIOKCHHUS,
PACCTOSIHUSL U YCKOPEHMsI, paKeTa, 3X0JIOT, OYKH, ITEPUCKOII, (hoToanmapar, ONTHICCKUE
CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa BmuibcoHAa), HCHOIB3YysS 3HAHUSA O
CBOMCTBax (PM3MUECKUX SBJICHUN U HEOOXOAMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH,

. UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBICE PUCYHKA W3YyUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MPU PEIICHUU
y4eOHO--TIPaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI JJI MOCTPOCHUS H300paKeHUH B
TJIOCKOM 3€pKajie ¥ COOMPAOIICH JTNH3E,

. MPUBOAUTHh TPUMEPHl (HAXOAUTh HWHGOPMAIUIO O MpUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKNX 3HAHUW B TIOBCEIHEBHOW JKM3HU Il oOecreueHus
Oe3omacHoCTH TpH OOpalieHud ¢ TpudoOpaMd ¥ TEXHMYECKUMH YCTPOWCTBAMH,
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COXPaHEHHUS 3J0POBbs U COOJIOIEHUSI HOPM IKOJIOTUYECKOTO OBEICHUS B OKPYXKAIOIIei
cpene;

. OCYIIECTBIATh MOMCK HH(pOpMammu ¢usndeckoro conepxkanus B HWHTepHere,
CaMOCTOSITENIBHO  (POPMYJIUPYSI TOMCKOBBIM 3alpoc, HAXOAUTh IIyTH OIpPEAETICHUs
JOCTOBEPHOCTH IMOJIyYEHHOM HH(QOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUM U
JOTOJTHUTEIBHBIX UICTOYHUKOB;

. UCIIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIONMYJIIPHYIO
auTepaTypy (U3MUECKOrO COAEpXKaHMs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETU
WuTepHer, BiageTb NpuéMaMM  KOHCIEKTUPOBAaHUS  TEKCTa, IPeoOpa3oBaHUs
MH(POpPMAIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. co3JaBaTh COOCTBEHHBIE IHCbMEHHBIE UM YCTHbIE COOOILIEHHS Ha OCHOBE
MHpOpMaMU W3 HECKOJbKHX MCTOYHUKOB (PU3HUECKOTO COJepkKaHUs, ITyOJIUYHO
IIPEACTABIIATH PE3YJIbTAThl IPOSKTHON WJIM UCCIIEN0BATEIbCKON AEATEIbHOCTH, IIPU ITOM
IPaMOTHO UCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapaT U3y4aeMoro pasjeia GU3uKu
U CONPOBOXKAATh BBICTYIUIEHUE MpE3EHTAaUueld € Y4ETOM OCOOCHHOCTEH ayIauTOPHUH

CBCPCTHUKOB.
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Ousmka: 7-i knacc: 0a30BbIi ypoBeHb: yueOHukK, 7 kiacc/ [lepoiukun .M., Banos A.U.,
AxmmmonepHoe o601ecTBo «l3maTenpeTBo «lIpocBerienuey

» dusuka: 8-if kirace: 0a30BEIN YpOBEeHB: yueOHUK, 8 kinacce/ [lepeimkun M. M., MBanos A. .,
AxuuonepHoe o61ectBo «3marensctBo «lIpocBenienney

» dmsuka: 9-i kiace: 0a30BbIN YpoBeHB: yueOHUK, 9 kinacce/ [lepeimkun M. M., I'yrank E. M.,

Weanos A. U., [letpoBa M. A., AkimonepHoe o6mectBo «M3marensctBo «IIpocsemieHue
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