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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOyYaroUMXcsi M OpPraHu3aldi0 H3Y4YEHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COJEpKAHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasipl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CIoco0a MOoJyYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MpenrnosiaraeT OBJAJEeHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKAEHHONW pelIeHueM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexaopst 2019 r. Ne I1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;
(opMUpOBaHKE NPEJICTABICHUM O poyid (U3MKH IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrkeHne 3TUX IIeNIed MporpaMMbl MO (HU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBSACHATH (PU3NUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAIUY;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JISJacT BEIOOP MPOBEACHMS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Crucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAK0ILEr0 MUPA.

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

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi CUCTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBICHUM C MTOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JBUKCHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuiia Kak XapakTepucTHUKa B3auMozeicTBus Ten. Cuina ynpyrocTd M 3aKoH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBLKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [lHeBMaTtnueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000si0ouku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIAa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKHUBAIOIICH CWJIbL, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MAcCChl TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKHUIAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBbie sABJICHHS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

Habmtoienue siBieHU CMaYMBaHUSI U KaMJUIAPHBIX SIBJICHUIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. HabmroieHue nocTostHCTBa TEeMIEPATYPhI NIPH TIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3yJbraTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsoKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJEMEHTAPHBIA DJIEKTPUYECKAN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA HSJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnenoBarenbHoe v mapajuieIbHOE COEAMHEHHUE IPOBOAHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
rnmoje. MarauTHoe moJjie 3eMJIM M €ro 3HaueHue I KM3HH Ha 3emue. OmNbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHUA ITOJOCOB Maruura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.

[uny
~N



18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MaruuTtHoe 1oJje ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U IpH
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne U peryaupoBaHNue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH ITONEPEYHOIO
CEYEHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarH1Ta OT CHJIbI TOKA Y HANPAaBJIEHUS TOKA B KaTYIIKE.
N3yuyeHue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANpPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIUH CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBwxkenue mianer Bokpyr Comuma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa MO HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUsS DHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. lIpeBpamnienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  kosneOanms.  BwiHyXneHHble — KoneOaHus.  PesoHaHc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'pomMKkOCTh 3Byka W BbicOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue koneOGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHO/ia KOJIEOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TepHOJia KOJIeOaHMI Ipy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHeIe  BOJIHBL.  (CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyyent B tuH3e. OnTuyeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAOIIEH JTUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPAXKEHHsI CBETOBOTO Jiyda OT YIUIA
NaJCHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue M300paKeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIICKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OnwiTel Pe3epdopna u mimanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHs paauOaKTHBHBIX HW3IIYyYECHHM Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPpEAHA3HAYECH /I CUCTEMAaTU3aIluU
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeasiaraeTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPY’KaOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

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

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAITHUX YCIIOBUSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aIuu, Topoja, Kpas) TEXHOJOTUYECKOW |
COIMaJILHON HAMPAaBICHHOCTH, TPEOYIOIIMUX B TOM YHUCJI€ U PU3HUUECKUX 3HAHUM;



- HUHTEPEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUS HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
0o0JIacTH OKpY’Kalolllel Ccpeibl, IUIAaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTH BO B3aWMOJCHCTBUU TMPU BBHIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - HOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHus MporpaMmel 1o (pr3rKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIS
00001IIeHNs U CPAaBHEHUSI,



BBISIBIISITh 3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pacCCMaTpPUBAaEMbIX (paKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€TATh BBIBOJIBI C UCIIOIb30BAHUEM JAEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUW, BBIBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
HNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe IeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHUIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh IPEANOJIOKEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JPYTHMX YYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOJAX MPUHATUA  pEUICHUHN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NeSATEIIbHOCTH, JIaBaTh OIICHKY NMMPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, M3MCHMBIIUXCS CHTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTD,
COOOIIAIOMINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBDKCHHE,  WHEpLMS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHUs, epeava JaBieHus TBEPABIMU TEIAMHU, KUIKOCTIMHU U Ta3aMH,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPTUHU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’XalollleM MHupe, B TOM 4Hucie (U3HUYECKHUE SIBIICHUS B MPUPOJE:
MIPUMEPBI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOrO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phlUard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMsl, My Th,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YNPYTrOCTH, CUJIAa TSXKECTH, BEC TeJa,
CHWJIa TPEeHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHH4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIusi), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €AUHULIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



OHEPruM, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh [P MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysibTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJabTaram;

IPOBOJUTH OMNbBITBI IO HAOMIOACHUIO (U3UYECKUX SABJICHHA WU
(¢u3nYECKUX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0OAKEHHOIO 000pYy10BaHUS, 3alIUCHIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEeMIEepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YIJIMHEHMS MPY>KUHbBI, BBITAIKUBAIOIIECH CUIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIWYUH (IUIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACKHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro JEWCTBUS  MPOCTHIX
MEXAHHU3MOB), Clenys NPEIJIOKEHHOW HHCTPYKLUUHU: IPH BBINOJIHEHUU
U3MEpPEHU coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIINECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM 711 oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JIUTEPATYpPy PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMAIMU (HU3HUIECKOTO COACPKAHHS, B TOM
yucie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUS O Pe3ysbTaTaX MPOEKTOB WU
y4eOHBIX HCCIIENOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUH YYEOHBIX IPOCKTOB M MCCJIEAOBAHUU pacIpeesiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/ICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pa3nuyarh ABJICHUS (TEIJIOBOE PACUIMPEHUE M CKATHE, TEIUlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSANIOB, ACHCTBUS SJIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd MoIrcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TPU DTOM TMEPEBOJIUTh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyiAelbHAs TeIuloTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTH BO3/1yXa, JIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIIHOCTb AIEKTPUUYECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJBb3Yys OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOU TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis ydacTKa LNy, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB C OMopod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTe pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUSL 3aJladyd 3alKChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisl €€ penieHusl, MPOBOAUTH pPacyéThl U CpPaBHUBATh
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBENICHUSI HCCIIEIOBAHUS, JEJIaTh BBIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWsl MpPU U3IYYEHUH OT LBETa M3Iydaroliei (moriomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3aps0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH



IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XOJI OMbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  INPOBOJHUKE,
UCCJIENOBAHUE IIOCIENOBATEIIBHOIO M IApPAJUIEIBbHOTO  COCIMHEHUM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIMI U TpaUKOB, 1€TIaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIENysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONIOPOM Ha UX OMHUCAHUSA (B TOM YHUCJE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
IPEIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTElb IOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETpP, IBUTATENb BHYTPEHHErO CrOpaHUs,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHEGOpPMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU



KU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolIeH cpelie;

OCYIIECTBJIATh TOUCK wHpoOpMauu (U3NUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BhaAeTb NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIM UCCIIE0BATENIbCKOM AESTENBHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEeTLHOCTH TPYIIHI, BEICTPAaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIBb30BaTh IMOHATHUS: CHUCTeMa OTcuéra, MaTepuanbHas TOUKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUSA, IedopmManus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JIadbHO30PKOCTD,
CTIEKTPBI UCITyCKaHMsI U TOTJOIEHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
U30TOIIbI, JICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHUSA (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3ndeckue SBICHHS B MPHPOJC:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIAMMOTO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAasl JHEPT U, TTOTHAS MEXaHUYEeCKast SHEPT U, IEPHO/T
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HaYeHUs W €IUHUIIBI (U3MUYECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEaKIUAX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]au 3alMChIBaTh KPATKOE yCIOBHUE, BBISABIIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMYUHBI,
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pPEHIUTh MpPH MOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUM WIH
(Gu3MUeCcKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacCIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000py10BaHUs, OMUCHIBATh X0/l OTbITAa U €r0 Pe3yJbTaThl, POPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepuTEeNBHOTO MPUOOopa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



bu3nYecKux BEIUYMH B BUAE TaONMIl U T'papUKOB, JI€JaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, 4YacTOTa W MEPHOJ
KOJICOAHUM MaTeMaTH4eCKOoro W MPYKMHHOTO MAasTHHUKOB, ONTHYECKAs
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMHU, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3yJIbTAThl C YUYETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOUYECYHBIM HCTOUHHK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHa), HCMOAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYCHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHX MPOIECCOB MPU
pelieHur  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH JJIs oOecrieueHnusi 0€30MacHOCTH MPpU oOpaIieHrud ¢ mprudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHMSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh TMOUCK wHpopManuu (U3NUECKOTO COJEpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIM Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MIPU BBINOJIHEHNN Y4YE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUaIIbl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TIpe3eHTallued C Yy4ETOM OCOOEHHOCTEH ayJIUuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undgposbie)
n/n NMPOrpaMmblI Bceero OﬁﬂTpom’m’le p ﬁaKT"quKHe o0pa3oBaTejibHbIE
padoThI padoThI pecypch
Pa3znes 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
1.1 dusnka - HayKa 0 IPUPOIE 2 bubmaorexa LIOK
: yKa 0 IpHpoZ https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 PH3MICCKHE BETHHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuoreka [IOK
13 EcTtecTBeHHOHAy4YHBIN METO] TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CTtpoenue BeliecTna 1 Bubmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIBr>kKeHrEe U B3aMMOJICHCTBHE YaCTHI] 2 1 bu6mmoteka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSHHUS BEIECTBA 2 Bubmorexa OK
' P B https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBuskeHune u B3auMo/ieiicTBue Tel
but6mmorekxa [IOK
3.1 Mexanmeckoe psuwienne 3 https://m.eds00.ru/7f416194
bubnunorexa LIOK
32 Mrepuuis, Macea, MIOTHOCT 4 . https://m.edso0.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bubmorexa LJOK

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



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

Hroro no pazaeny 21
Pasznesa 4. /laBjieHne TBEPIABIX TeJl, JKMJIKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEpABIMU 3 Bu6mmoteka [JOK
' TeJaMHU, )KUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 Atmoceproe nasenie 6 https://m.edso0.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubnuoreka [IOK
' HOrpyEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTDh. JHEprus
bubnunoreka LIOK
51 Pabora u mompgocTs 3 1 https://m.edso0.ru/7f416194
bubmuoreka [IOK
52 Hpoctbie MexaHH3MBI ° . https://m.edso0.ru/7f416194
bubnmorexa LIOK
53 Mexairieckas oHeprus 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IT1O 68 12

[TPOT'PAMME
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8 KVIACC

KoJsmyecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI

Pa3nea 1. TenmyioBble ABJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Eubmorexa IIOK

' https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK

1.2 Tennoseie nponeccet 21 1 S https://m.edsoo.ru/7f4181ce

Utoro no pazneny 28

Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIeKTpUUYECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK

' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 TToCTOSIHHBIN DIIEKTPUYECKUI TOK 20 1 7 ubmiorexa [JOK

' p https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK

2.3 MarnutreIe BACHUs 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarduTHas UH us 4 bubmaorexa LJOK

. Y YKL https://m.edsoo.ru/7f4181ce

Wroro mo paszneny 37

PeszepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME
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9 KJIACC

KoJsmyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne /i HpOrpAMMEL Beero KOﬁHTpOJILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesI
Paznen 1. Mexanu4veckue siBJeHUsI
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuorexa [JOK
2.1 Mexanuteckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnuoteka [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 htips://m.eds00.ru/7f41ada6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoetne aTomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SInepHble peakuun 7 1 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3znen 6. IloBTOpuTE/ILHO-0000 AKOIIMIT MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 1 2 bubnnorexa [HOK
' Kypca Ghusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 4 27

I[TPOT'PAMME
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