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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsA
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON NPOrpaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (eaepanpHoi paboueii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousukay.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH OOYYalOUIMXCA W OpPTaHM3alfi0 H3YyYeHUs
¢u3MKN Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Yy4YHTHIBAIOTCA
BO3MOXHOCTH Yy4eOHOro mpenmera B peanuzanmu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

CoBepiieHCTBOBaHUE COACpPXaHHUS 00pa30BaTEIbHBIX MPOTPAMM  OCHOBHOTO
o0miero oopazoBaHus AJsl I€TEH C 3a[IePKKON TICHXUYECKOTO Pa3BUTHUS CBS3aHO C
HEOOXOJIMMOCTBIO aJanTallui YYEOHBIX MpOorpaMM MpPU COXPAHEHHH OOIIEero
LIEH30BOro o0beMa cojiep:kanus o0yueHus. B orcyrcTBun QenepanbHbIX y4eOHbIX
IporpamMm Jyist JeTeil ¢ 3aJep>KKON MCUXUUECKOTO Pa3BUTHUSI B OCHOBHOM IIKOJIE,
Oblma paspaboTaHa ajanTHpoOBaHHas ydeOHas mporpamma ans 7,8,9 kimacca Ha
OCHOBE MUMEIOIIMXCA HOPMATUBHBIX JOKYMEHTOB U PEKOMEHAIUHN TICUX0JI0T0-
nejaroruueckoro oocnenoBanust ooyvaromuxcs 7,8,9 kiacca.

XapakTepucTuka Mo3HaBareiabHOU aesitenbHOCTH y Aeteit ¢ 3I1P. Ocobennoctu
MaMsATH, TPU 33JEpKKe MCUXUYECKoro pa3Butus Crnenudpuyeckue 0CoOEHHOCTH
namsatu geren ¢ 3I1P:

1) cHmwxkeHne oObeMa MaMITH W CKOPOCTH 3allOMHUHAHUS; 2) HEMPOU3BOJIEHOE
3allOMMHAaHUE MEHEe MPOAYKTUBHO, YeM B HOpME, 3) MEXaHHU3M IaMsATH
XapaKTepU3yeTcsl CHUKEHUEM MPOAYKTUBHOCTHU TMEPBBIX IMOMBITOK 3allIOMUHAHMS,
HO BpeMs, HEOOXOAMMOE /I IOJIHOTO 3aydyuBaHMs, OJM3KO K Hopme; 4)
npeo0aianie HarsIIHOW TaMSTH HaJ CIIOBECHOM; 5) CHMKEHHE MPOU3BOJIBHON
namsATH; 6) HapylnIeHUe MEXaHUIEeCKOW TaMsITH.

Oco0eHHOCTH BHHUMAaHUS, TMPU 3aJCPKKE TCUXUYECKOro pa3BUTHS. [IpuUduHBI
HapyIIEHHOTO BHUMAaHUSI:

1)  OKa3bIBAIOT CBOE BIMSHHE UMEIOIIUECS Y peOCHKA aCTEHUYECKUE SIBIICHUS;

2)  HechOpMHUPOBAHHOCTH MEXaHHM3Ma MPOU3BOJBLHOCTH Y JACTCH;

3)  HechOpMUPOBAHHOCTH  MOTHBAIIMHM, PEOCHOK MPOSBISICT  XOPOIIYIO
KOHIICHTPAIIMI0O BHUMAHUS, KOTJIJa UHTEPECHO, a T1ie TpeOyeTcsl MPOSBUTH APYron
YpPOBEHb MOTHUBAIlUM HapYIICHHE HHTEpeca. OcobeHHOCTH BHUMaHUS,
XapaKTEepHbIE ISl JAHHOTO HAPYIICHUS:



1.  Hwuzkas KOHIEHTpaLus BHUMAaHUS, HECIIOCOOHOCTh peOenka
COCpPEIOTOYUTHCS HAa 3aJaHUM, Ha KAaKOW-TMOO JeATeNbHOCTH, ObICTpas
OTBJIEKAEMOCTbh, UCTOIIAEMOCTb U YTOMJISIEMOCTb.

2. Huskuil ypoBE€Hb yCTOMYMBOCTH BHMMaHuA. JleTH HE MOTYT JUIMTENIBHO
3aHUMAThCS OJHOM U TOM XK€ AESITEIBHOCTBIO.
3. VY3kuit 00beM BHUMaHU. boliee CuiIbHO HapyIIeHO MPOU3BOJILHOE BHUMAHHE.

B koppekunonHoil paboTe ¢ 3TUMH JEThbMH HEOOXOAMMO MpHUAABATH OONBIIOE
3HAYEHHE PA3BUTHIO POU3BOJBHOIO BHUMAHMUS.

Oco0eHHOCTH BOCHpPUATHA, NMPU 33AEPKKE NCUXUYECKOro pa3BuTHs. [IpudnHbI
HapyleHHOro BocnpusTus y aeteit ¢ 3I1P:

1. [Tpu 3I1P HapymieHa MHTErpaTUBHAS JEATEIBHOCTh KOPBI TOJIOBHOI'O MO3ra,
OOJBIIMX TOJYLIApUNA W, KaK CIEACTBHE, HapylleHa KOOPAWHHWPOBaHHas paboTa
Pa3IMYHBIX aHAIM3ATOPHBIX CUCTEM: CIyXa, 3pEHUS, IBUTATEIbHON CUCTEMBI, YTO
BEJIET K HAPYLIECHUIO CUCTEMHBIX MEXAaHU3MOB BOCIIPHATHS.

2. Henocrtatku BHuManus y neteit ¢ 3I1P.

3. Henopa3Butue OpUEHTUPOBOYHO-HCCIIEAOBATENBCKON  NI€ATEIBHOCTH B
MEepPBbIE TObl KU3HU U, KaK CIEICTBUE, peOCHOK HEIOMNOJydYaeT MOJTHOLIEHHOTO
MPAKTUYECKOTO OMbITAa, HEOOXOAUMOTO JIJIsl Pa3BUTHUS €0 BOCIIPUATHS.
Oco0EeHHOCTH BOCTIPUSITHSL:

- HEJ0CTAaTOYHAs MOJIHOTAa M TOYHOCTh BOCIPHUATHS CBA3aHA C HAPYLICHUEM
BHUMAHMSI, MEXaHU3MOB IIPOU3BOJIBHOCTH;

- HEJ0CTAaTOYHAs LEJCHANPABICHHOCTh W OPraHM30BAaHHOCTb BHUMAHUS; -
3aMEJIEHHOCTh BOCHPHUATHS MU TepepabOoTKM HHGOpPMAIUU [Js MOJHOLEHHOTO
Bocnpusitusi. Pebenky c 3IIP TpeOyercs Gosblie BpeMeHH, Y€M HOPMAIbHOMY
peOeHKy;

- HU3KHI ypOBEHb aHATUTHYECKOro Bocmpusitusi. PeOeHok He 00aymbIBaeT
MH(}OpMaII0, KOTOPYIO BOCIIPUHUMAET («BHXKY, HO HE [yMaro»);

- CHW)KEHME aKTHBHOCTH BOCHpUATHA. B mpolecce BocnpuATHs HapylleHa
(yHKUMA OKUCKa, peOCHOK HE MBITAETCS BCMOTPETHCA, MaTepUal BOCIPUHUMAETCS
MTOBEPXHOCTHO;

- HauOosiee Tpy0O HapylieHbl 0OoJjiee CIOXKHbIe (OPMBI  BOCIPUSTHUS,
TpeOyIolMe y4yacTrus HECKOJIbKUX aHAJIM3aTOPOB U UMEIOIIUX CIIOKHBIA XapaKTep
3pUTEIBHOE BOCHPUATHE, 3PUTEIILHO-MOTOpHas KoopauHauus. OcoOEeHHOCTH
MBIIUIECHUS, TPY 33JEPKKE MCUXUYECKOTO PA3BUTHS

Ha pa3BuTue MBIIUIEHHS OKa3bIBAIOT BIUSHUE BCE ICUXUYECKHUE IMPOLECCHI:
YpPOBEHb Pa3BUTHUsI BHUMAHU; YPOBEHb PAa3BUTHsI BOCIPUSATHUS U MPEACTABICHUHN 00
OKpy>KaroleM Mupe (4em 6oraue ombIT, TEM O0JIee CI0KHbBIE BHIBOJIbI MOXKET JIE1aTh
peOCHOK); ypOBEHb Pa3BUTHUSL PEUM; YPOBEHb C(HOPMHUPOBAHHOCTH MEXaHHU3MOB
MPOMU3BOJIBHOCTH (PETyISTOPHBIX MexaHu3MOB). Y aeteit ¢ 3IIP crpamaer cBa3Has
peub, HapyIIeHa CIIOCOOHOCTh TUIAHUPOBATH CBOIO JESATEIIbHOCTHC TTIOMOIIBIO PEUH;
HapyIlIeHa BHYTPEHHS peUb aKTUBHOE CPEJCTBO JIOTMUECKOTO MBIIIJICHUS peOCHKaA.
OO01me HeJOCTaTKU MBICIIUTEIBHON AesateibHOCTH neteit ¢ 3I1P:



1. HecdopmupoBaHHOCTH ITI03HABATEIIbHOM, IIOMCKOBOU MOTHBALINU
(cBoeoOpa3HOE OTHOIICHWE K JIOOBIM WHTEUICKTYalbHBIM 3amadam). Jletn
CTpeMsTCs  u30eXaThb JIIOOBIX  MHTEIUIEKTyaJdbHBIX  ycwiumil. [Insg  Hux
HEIPUBJIEKATEJIEH MOMEHT NPEOJO0JIEHUS TPYAHOCTEN (OTKa3 BBIIOIHATH TPYIHYIO
3a/1auy, MOJMEHA MHTEJUICKTYallbHOM 3a/iauu OoJiee OJIM3KOM, UTPOBOM 3ajayeil.).
Takol peOeHOK BBITIOJIHAET 33]]a4y HE MOJHOCTBIO, a ee O0JIee MPOCTYIO YacTh. Jletu
HE 3aMHTEPECOBAaHbl B pE3yJbTaTe BBHIMOJHEHUS 3aJaHus. IJTa OCOOEHHOCTH
MBIIIJICHUS] POSIBIISIETCS B IIKOJIE, KOT/IA JIETU OYEHb OBICTPO TEPSAIOT MHTEPEC K
HOBBIM TNIPEMETAM.
2. OTcyTCTBHE BBIPAKEHHOTO OPHUEHTUPOBOYHOIO JTana MpH PELICHUU
MbIcIUTENbHBIX 3a1a4. Jletu ¢ 3IIP HaumHaroT aeiicTBoBaTh cpasy, ¢ xony. llpu
MPEABSIBICHUN UHCTPYKIMHU K 33JaHUI0O MHOTHE JI€TH HE NMOHUMAIOT 3aJaHUsl, HO
CTpPEMSTCSl MOOBICTpEe TMOJYYUTh JKCIEPUMEHTAJIbHBIM MaTepual M HaydaTh
neiicrBoBath. Crieyer 3aMeTuTh, 4To AeTH ¢ 3IIP B Gomblieil Mepe 3auHTepeCOBaHBI
B TOM, UTOOBI MOOBICTPEE 3aKOHUUTH PabOTY, a HE KAYECTBOM BbIIIOJIHEHUSI 3aJaHUSL.
PebeHOK HE yMeeT aHanu3MpOBaTh YCJIOBHs, HE [OHUMAET 3HAYUMOCTH
OpPUEHTUPOBOYHOTO ATAla, YTO IPUBOIUT K MOSBICHUIO MHOXKeCTBa onook. Korga
peOEeHOK HauMHAeT 00y4aThCs, OYEHb BaXKHO CO3/1aTh YCJIOBUS JAJISATOrO, YTOOBI OH
MEPBOHAYAJIBHO AyMall, aHAIM3UPOBAJI 3a/IaHHUE.
3. Hu3zkas MpIciuTenbHas akTUBHOCTb, «0€3yMHBIN» CTUIIb paOOTHI (J1€TH, 1332
MOCHENIHOCTH, HEOPTraHW30BAHHOCTU JIEUCTBYIOT HAYTaJ, HE YYUTHIBAs B IOJHOM
o0beMEe 33JaHHOTO YCIOBHS; OTCYTCTBYET HANPABICHHBIA TMOWUCK pEIICHMUS,
MIPEOI0JICHHS] TpYAHOCTEW). [leTn pematot 3a1a4y Ha UHTYUTUBHOM YPOBHE, TO €CTh
peOeHOK Bpo/jie OBl MPAaBUIIBHO J1A€T OTBET, HO OOBSICHUTH €70 HE MOXKET.
4. CTepeoTUNHOCTh MBINUICHUs, €ro ImabsioHHOCTh. Harnsano-oOpasHoe
mbruierue. leru ¢ 3I1P 3aTpyaHsaroTcs AelcTBOBATh MO HATJISTHOMY 00pa3ily u33a
HapyLIEHUH ONepalnii aHaJIn3a, HapyLIEHUE LEIOCTHOCTH, LIEJIEHANIPABIECHHOCTH,
aKTUBHOCTH BOCHPHUATUS BCE 3TO BEIET K TOMY, 4YTO pPEOEHOK 3aTpyIHSETCS
IpoaHaIM3UPOBATh 00pasell, BbIICIUTh IIaBHbIE YacTH, YCTAHOBUThH B3aUMOCBS3b
MEXJly 4acTsIMH M BOCIIPOM3BECTH JAHHYIO CTPYKTYpYy B Ipolecce COOCTBEHHOM
NesATeNbHOCTH. JIornyeckoe MplIIJIEHHUE.

VY nereii ¢ 3a1€pKKOUM ICUXUYECKOTO PA3BUTHUS UMEIOTCS HAPYIIEHUS BaXKHEHIINX
MBICJIUTENIbHBIX OINEpaluuid, KOTOPBIE CIIyKaT COCTABJISIIOUIMMU JIOTHYECKOIO
MBIIICHUS
- aHanu3 (yBJIEKAIOTCA MEJIKUMH JETalsIMU, HE MOXET BBIIEIUThH TJABHOE,
BBIJICTISIOT HE3HAUUTEIbHBIC IPU3HAKK);
- CpaBHEHUE (CPAaBHUBAIOT IPEAMETHI 10 HECOIIOCTABUMBIM, HECYLIECTBEHHBIM
MIpU3HAKaM);
- kiaccudukaiys (peOeHOK OCYIIECTBISET KIIACCH(PUKAINIO YaCTO MPABHUIIBHO,
HO HE MOXKET OCO3HATh €€ MPHUHIUI, HE MOXKET OOBSCHUTH TO, TOYEMY OH TakK
MOCTYTIHUN).

BBIBO.

HenocraTounas cpoOpMHUPOBAaHHOCTh IO3HABATENIBHBIX IIPOLECCOB 3a4acTylo
ABJSIETCA TJIaBHOM NMPUYMHOM TPYIHOCTEW, BO3HUKaromux y aered ¢ 3IIP mpum
oOy4eHUM B MIKOJE. 3aJepKKa ICUXMYECKOTO pa3BUTHUS TPOSBISETCS B
3aMEJIECHHOM TEeMIIE CO3PEBaHUsl AMOIIMOHATILHO-BOJIEBOM cdepbl, Tak U B



WHTEJUICKTYaJIbHON HEIOCTAaTOYHOCTH. 3HAYMUTEIHLHOE OTCTaBaHUE M CBOeoOpasue
OOHApyUBAaeTCsd B MBICIUTEILHON JAesTenbHOCTA. Y Beex jaereit ¢ 3IIP
HaOJMIO/IAIOTCA HEAOCTATKUA MaMsATH, BHUMAHUS, BOOOPaXXEHUS M MBIIUICHHUS.
OTtcTaBaHWe B MBICIUTEIBHONW NEITEILHOCTH U OCOOCHHOCTH TaMSTH HamOoJee
SIPKO MPOSIBIIIIOTCA B MPOLIECCE PEIICHUS 3a/1a4, CBA3aHHBIX TAKUMHU KOMIIOHEHTaMU
MBICIIMTCILHOM  JCATEIIBHOCTH, KaK  aHajiW3, CHHTE3, O0000IIcHHEe U
a0bcTparupoBaHue. YUWUThIBasg BCE BBIIIE CKa3aHHOE, 3TUM JETSIM HE0OXOJUM
oco0bIit moaxo. TpeboBaHust kK 00YYEHUIO, YUUTHIBAIOIINE OCOOCHHOCTHU AETeH ¢
311P:

1. CoburoieHne onpe/IeJICHHBIX THTUEHUIECKUX TPEOOBAHUM TTPU OpPTaHU3AIHH
3aHSITUNA, TO €CTh 3aHATHUS MPOBOJSATCS B XOPOIIO MPOBETPUBAEMOM IOMEIICHHH,
oOpamaeTcsi BHUMaHHE Ha YpPOBEHb OCBEIIEHHOCTH M pa3MEIllIeHHE JeTel Ha
3aHATHUSX.

2. TmiarenbHbIi MOA0OpP HATMSTHOTO MaTepuaina i 3aHITHH U €ro
pa3MelleHre TakuM oOpa3oM, 4yTOObI JIMIITHUN MaTepuai He OTBJIEKaJl BHUMAHHE
pebeHka.

3. KoHTponbs 3a opraHuzanueil AEATEIbHOCTH JETE Ha 3aHATHSIX: BAXKHO
MPOAYMBIBaTh BO3MOKHOCTh CMEHBI Ha 3aHATHUSIX OJHOTO BHUJA JEATCIBHOCTH
JPYTUM, BKJIIOUATh B TUIAH 3aHITUN (PU3KYJTBTMUHYTKHU.

4, [lemaror mOMKEH CIEIUTH 3a PEaKLMEH, 3a TOBEICHUEM KaXKJ0ro peOeHKa U
MIPUMEHSTh UHMBUAYaJIbHbBINA MOIXO/I.

N3yuyenne ¢u3MKu B OCHOBHOM IIIKOJIC HAMPABIICHO HA JOCTUKEHUE CIETYIOIINX
LEJICH:

- pa3BUTHE MHTEPECOB U CIOCOOHOCTEW ydYalllMXCsi HAa OCHOBE Iepeiadyd UM
3HAHUU U OMbITA O3HABATEIILHON Y TBOPUYECKOU NCATEILHOCTH;

- MOHMMAHHUE YYalllUMHCS CMBICJIA OCHOBHBIX HAYYHBIX MOHSITUN U 3aKOHOB
(bU3UKH, B3aUMOCBSI3U MEXy HUMU;

- dbopMUpOBaHUE Yy ydaIIMXCS MPEACTaBICHUN 0 (PU3UYECKOM KapTUHE MHUpA.
JlocTrxeHue 3TUX 1esel 00ecrieunBaeTCsl pelIeHUEM CISAYIOIIUX 3a/1ay:

- 3HAKOMCTBO Yy4YalllMXCS C METOJIOM HAy4yHOro TMO3HAaHUS U METOJaMu
rcclieIoBaHus OObEKTOB U SIBIICHUM MPUPO/IBI;

- NpUOOPETEHUE  y4YalllUMHUCA 3HAHUM O MEXaHUYECKUX, TEIIOBBIX,
ANIEKTPOMATHUTHBIX M KBAHTOBBIX  SIBIICHUM, (U3MYECKUX  BEIIMYUHAX,
XapaKTEepU3YyIOUIUX 3TH SIBJICHUS;

- dbopMHpoBaHUE y yYalIMXCSd YMEHUW HAONIIONATh MPUPOIHBIC SIBICHUS U
BBITIOJIHATH OTBITHI, TAOOPATOPHBIE PA0OTHI M IKCIIEPUMEHTAIILHBIE HCCIIECIOBAHUS
C WCIOJh30BAHUEM W3MEPUTEIBHBIX MPUOOPOB, IMHUPOKO TMPUMEHSEMBIX B
MPAKTUYECKOM KU3HU;



- OBJIQJICHUE YYAIIUMHUCS TAKUMH OOIIIEHAYYHBIMU MOHITHSIMH, KaK PUPOTHOE
SBJICHUE, SMIIMPUUECKHU YCTAaHOBJICHHBIN (PakT, mpoliemMa, TEOPETUUECKUN BBIBO/I,
pe3yabTaT SKCIIEPUMEHTAIBHON POBEPKU;
- NOHUMAHUE YYAIIUMHUCS OTIMYMI HAYYHBIX JAaHHBIX OT HEMPOBEPEHHOMU
UHpOpMaIMU, LEHHOCTH HAyKH YAOBJIETBOPEHUS OBITOBBIX, MPOU3BOAHBIX U
KYJBTYPHBIX MOTPEOHOCTEH YeOBEKa.

ITporpaMMma 1o ¢u3uke ycTaHaBIMBaET paclpelesIeHne yueOHOro MaTepuana

1o rojaMm oOyudeHus (IO KjaccaM), MpejjiaraeT NpuMEpHYI0 MOoCIe0BaTEIbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTHKE PA3BUTHUS NPEIAMETHOIO COACPKAHUS U
yuéTe BO3pPaCTHBIX OCOOCHHOCTEH 00yYarOIINXCS.

[IporpamMmma mo ¢usuke paszpaboTaHa C LEIbI0 OKA3aHUA METOAMYECKOM
MOMOIIHM YYUTEIIO B CO3/IaHNU paboueil mporpaMmbl IO yUeOHOMY MPEMETY.

®du3uKa ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHU,
U3y4aeMbIX XUMUEH, Orosorueit, actpoHoMuei u pusndeckoireorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KAPTHHY MHUpaA, MPEAOCTaBIAECT HAauboJiee SICHbIE
o0Opa3lpbl MPUMEHEHHs] HAy4YHOIO0 METO/a MO3HAHUs, TO €CTh CIoco0a MOJydYEeHHs
JOCTOBEPHBIX 3HAHUI O MHUPE.

OxHa U3 MIaBHBIX 337ad (PU3MUECKOro OOpa3oBaHUS B CTPYKType OOIIETro
oOpa3oBaHMsI COCTOUT B (OPMUPOBAHUM ECTECTBEHHO-HAYYHOW IPaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

WN3yyenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJIAraeT OBJAJICHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSMM, XAPAaKTEPU3YIOIIUMH ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCT:

e HAY4YHO OOBSICHSTDH SIBJICHUS;

e OLEHUBATH U TOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEOBAHUS;

e UHTEpPIOPETHPOBATH  JAaHHBIE WM  MCIHOJIb30BaTh  HAay4HbIC
JI0Ka3aTeJIbCTBA JUIsl MIOJyYEHHUsI BBIBOJIOB.

[lenn wusyueHuss (U3MKU HA YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBaHusi yuyeOHoro mnpeamera «Pusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit  ®enepanuu, peanu3yrolnux
OCHOBHbIE  001Ie00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW peElICHUEM
Komnernn MunuctepctBa npocenienus: Poccuiickoit denepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K-48H).

Heau uzyyenus pusuku:

e IMpuOOpEeTEeHHWE HHTEepeca M CTPEMIICHHS OOy4YaIoIIMXCS K HaydyHOMY
U3YYEHUIO NPUPOJBI, PA3BUTHE HUX HWHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;



(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yJIbTaTa H3yueHHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupOBaHUE TPEJICTABICHUA O poJid (U3MKHU JJIS Pa3BUTHs JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oynymien
npodecCHOHaNbHOMN AEeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
nanbHeieMy o0y4eHHUIO B 5TOM HalpaBIICHUU.

JlocTKEHHE 3THUX IeJIed MporpaMMmbl MO (M3HKE Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHms 00ECIICYMBACTCS PEIICHUEM CIISAYIONINX 3a4aY:

OpuoOpeTeHue 3HAHUH O JAMCKPETHOM CTPOEHMM  BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NpUOOpPETEHNE YMEHUW OMHUCHIBaTh U OOBACHATH (PU3NUYECKUE SIBJICHUS C
MCITOJIb30BAaHUEM OIYYEHHBIX 3HAHMI;

OCBOCHHME METOJOB PEIICHHUsS MPOCTEMIINX pacyeTHBIX 3a7a4 ¢
UCII0JIb30BAaHUEM buznueckux Mojienel, TBOPUYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPHUPOIHBIC SIBICHUS U BBIIOJHATH OIBITHI,
nabopatopHble  pabOThl M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHPopManUel PU3NUECKOro COAEPIKAHUSA,
BKJIIOYAsi HH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIU3 U
KPUTUYECKOE OLIEHUBaHUE MH(POPMALIHH;

3HAKOMCTBO €O cepaMu po¢eCCHOHATBLHON AeSTEILHOCTH, CBA3aHHBIMU
C (U3MKON, M COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3MUECKON HAYKH.

Ha uzydenue usuku (6a30BbIM YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIETrO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJIeNI0), B 8
kiacce — 68 uacoB (2 uyaca B Henemo), B 9 kimacce — 102 gaca (3 yaca B HeAeno).

[Ipennaraemelii B mporpaMMe no (pu3HKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeTAaeT BHIOOP MPOBEICHUS
Ja00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIMBUAYAJIBbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CMUCKa AKCIEPUMEHTANBHBIX 3aJaHUM, MpeiaraéMplx B pamKax
OCHOBHOT'O TOCYJapPCTBEHHOTO dK3aMeHa 10 (pHu3uKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKOIEr0 MUPA.

®uszuka — Hayka o npupoze. fAsnenuss npuponbl. dusznueckue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemHocTs n3MepeHnit. MexxayHapoHasi CUCTeMa €AHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHblIE HAyKH H3Y4alOT IPUPOLY.
EcTtecTBeHHO-Hay4YHBII METOJl IMO3HAHMs: HAOJIIOJEHHE, MOCTAaHOBKAa HAyYHOIO
BOIPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIeCKUX SIBJICHUM ¢ TOMOILBIO MOJEEH.

Hemoncmpauuu.

1. MexaHW4YecKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SABJICHUS.
2. @uznyeckue NpuOOpsl U MpoLEaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (ppoBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHue NEHbI AEIEHUS Kbl U3MEPUTENIBHOTO PUOOpa.
2. HM3mepeHue paccTossHUM.
3. Usmepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepOB MAJIBIX TE.
5. M3mepenue temmeparypel INpU NOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
IapyKa, MyIeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBEJIEHUSI 0 CTPOEHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. OnbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBrm>kenne wyactuil BemecTBa. CBsA3b CKOPOCTHM JBHXKEHHMS 4YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysusa. BzaumopeilcTBue vacTuil
BEILECTBA: IPUTKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE ra30B, KUIKOCTEH M TBEPIBIX
(kpucTtammyeckux) Ten. B3auMOCBSI3b MEXy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBieHM,  OOBSICHSIONIMXCS  NPUTSHKCHUEM WU
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie padbomol u onvimot.

1. OueHka JuamMeTpa aroMa METOJOM PsAOB (C  HCIOJIB30BAaHUEM

dboTorpadmii).
2. OnbITHI O HAOTIOJEHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TIEUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHsIsi CKOpPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHU JIBUKECHUS.
SlBnenne wuHepuuu. 3aKOH WHEpUUU. B3anmoaelcTBUE TeNl Kak NPUYMHA
M3MEHEHUS CKOPOCTH JBUKEHHUA Tesl. Macca Kkak Mepa MHEpTHOCTH Tena. I loTHOCTS
BemiecTBa. CBsA3b IUIOTHOCTUM C KOJMYECTBOM MOJIEKY] B €AMHHIE O0bEMa
BELIECTBA.
Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUIIA
TskecTH. CHJla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenune
CUJI, HANPABJIEHHBIX O OJHOM IpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmonenue MexaHMYeCcKOro IBHXKEHHS Tela.
2. H3mepenune CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaOmronenue siBneHus MHEPIIHH.
4. HaOmroneHne n3aMeHeHUs! CKOPOCTH IIPHU B3aUMOJICHCTBUU Tell.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxxeHue cuJil, HapaBJIEHHBIX M0 OJHON NPSIMOM.
Jlabopamopnwie padbomol u onvimol.
1. OmpeneneHrue CKOPOCTA PAaBHOMEPHOTO JABUKEHUS (IIapUKA B KHJIKOCTH,
MOJEIIN 3IEKTPUUYECKOTr0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezneneHne CpelHEW CKOPOCTU CKOJIBKEHHsI OpyCKa WM IIapuKa Mo
HAaKJIOHHOM IUIOCKOCTH.
OmnpeneneHre IOTHOCTH TBEPIOTO TeNA.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTshKeHHs (Iedopmarivn)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBXEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEN.

Pa3znen 4. JlaByienne TBEPABIX TeJl, AKUIKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBlieHus. J[aBieHne rasza.
3aBUCUMOCTh JaBJEHUS raza oT o0bEMma, TemmepaTyphl. llepemaua naBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ MapocraTuyeckuii
napajokc. Coobuatomuecs: cocyibl. ['uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emun U atmocdepHoe naBieHHe. [IpuUMHBI CyIeCTBOBaHHUS
Bo3nymrHOW oOonouku 3emu. OmbiTr Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxormnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD AaBJICHUS ra3a OT TEMIIEPATYPhI.

Ilepenaua gaBneHUs )KUJIKOCTHIO U TA30M.

Coobmatomuecs CoCy/bl.

I'mapaBamyeckunii mpecc.

[IposiBieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacCTH

T€Ja U IMJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKHIKOCTH.

8. YCJOBHE IJIaBaHUS TEJl: TUIABAHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN TeJa U KUAKOCTH.

o vk wnN e

Jlabopamopnwie padbomoul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTrpyKEHHOU B
YKUJIKOCTh YacTH TeJa.

2. OmpeneneHue  BBITAIKMBAIONICH CHJIBI, JCHCTBYIOIIEHM Ha  TeJjo,
MOTPYEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOIIECH CUIIbI, IEMCTBYIOIIEH HA TEIO
B )KUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
NEeUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00bEéMa MOTPY>KEHHOU B )KUIAKOCTh
YacTH TeJia ¥ OT INIOTHOCTHU JKUIKOCTH.

5. KoHcTtpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIIpELICJICHUE €€ TPY30II0ABEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTH. DHEPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. [I[puMeHeHne npaBusa paBHOBECHUS pblyara K OJIOKY.



«3onoroe nmpaBuio» Mexanuku. KITJ[ npocteix Mmexanu3zMoB. IIpocTeie MEXaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW SHEPTUU B APYTOM. 3aKOH COXPaHEHUS
DHEPIUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpenenenne pabOThl CUIIBI TPEHUSI TP PABHOMEPHOM JIBUJKEHUU TeJa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBaHue yCcinoBUM paBHOBECHS pblyara.

3. Hsmepenue KIIJl Hak1OHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SJHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJeHHS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB UM MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrannnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJEKYIAPHO--KHHETUYECKON TEOPUHU.
CmaumnBaHKe U KalmWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yacTull. BuyTtpeHHsst sHeprus. CnocoObl HM3MEHEHHsS] BHYTPEHHEW SHEPIuu:
TeIIonepeaaya u CopepiieHue padotsl. Bubl Termonepeaaun: TeIONPOBOHOCTD,
KOHBEKIINS, U3ITyUYEHHE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEHIECTBA. TeMioo0OMeH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenuwe
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u kouaeHcanus. Mcnapenue. Kumnenuwe. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOC(EPHOTo
JABJICHHUSL.

BrnaxHocTts Bo3yxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHHUs.

[Tpunuuner pabotsl TermioBeiXx aABurateneit KIIJ[ TenmoBoro asuratess.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpAaHEHUS U IPEBPALIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCaAX.

Hemoncmpayuu.

1. HaGmonenue O6pOoyHOBCKOTO JBUKEHHUSL.
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Ha6nronenue nuddysun.

HaGnronenue siBjeHNI cMaunBaHUs ¥ KATUJUIAPHBIX SBJICHU.
Hab6nroneHue TemioBoro paciumpeHus Tell.

N3menenue paBieHus ra3a NpU U3MEHEHUU 00bEMA W HAarpeBaHUU WIH
OXJIaXKJICHUH.

[IpaBuina u3MepeHus: TeMIeparypsl.

Buae! Tenmonepenaymn.

OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

. CpaBHEHHE TEIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

. HabmroieHue kurenus.

. HaOimroteHne mocTossHCTBa TEMIICPaTyphI ITPH IJIaBICHUH.
13.

Mopenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJLIOB MIOBAPEHHOM COJIM WIIA caxapa.
OnbITel MO HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEII.

Ornpenenenue gaBiaeHUs BO3yXa B OaJJIOHE MIMPHUIIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJIEHUS BO3AyXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUSI.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TeMIIEPaTyPhI.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B Pe3yJbTaTe
TeruIonepeaayu U padoThl BHEITHUX CHUJL.

WccnenoBanue siBieHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U
ropstuei BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, TMOJIYYEHHOTO  BOJOW  IpHU
TETI00OMEHE C HAarpeThiM METAJUTMUYECKUM LIIJIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXaA.

Ornpenenenue yaenbHOM TEIIOTHI MIABICHUS JbJA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpHUUECKUX 3apsaaoB. BzaumopeictBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBHCMMOCTh  CHIIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3iekTpudeckoro mosist. [lpuHumn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOIHMKM W JOUPJEKTPUKUA. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUSL JJIEKTPUUYECKOTO TOKA.
HcTouHNKN TMOCTOSIHHOTO TOKa. JIEHCTBUSA DIEKTPUYECKOrO TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPHUUECKHUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuueckas nenb. Cuna Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y JAEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH OMa
s ydyactka uenu. IlocienoBarenbHOe W MApAIIENBHOE  COECIMHEHHUE
IPOBOJHUKOB.

PaGora u MoOImHOCTh 3yeKkTpudeckoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre IenH U MOTPEOUTENN dEeKTpuIeckor sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeicTBHE  TMOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1oje 3eMIId U €ro 3HAaYeHUe ISl )KMU3HU Ha 3eMII€.
OmeiT  Opcrema. MarnuTtHoe TOJIE  DJIEKTPUYECKOro Toka. IIpumeHenwue
ANEKTPOMArHuTOB B TEXHUKE. /[€lCTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VCronb30BaHUE 3IJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBumno Jlenua.
DIIEKTPOTEeHEePaToP. CnocoObl ITOJTyYEHHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poza 3JEKTPUYECKUX 3apsIA0B U B3aUMOICUCTBUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBHE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST HHIYKIIUS.
3aKOH COXPaHEHHUsI DIEKTPUUECKUX 3aPSAI0B.
[IpOoBOHUKY U JUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
HcTouHnKM TOCTOSSHHOTO TOKA.
JIeHCTBUS IEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B AKUJKOCTH.
. 'a30BB11 pa3ps.
. 3MepeHune cuitbl TOka aMIIepMETPOM.
. I3MepeHne 2eKTpruIeCcKOro HaIPsKEHNSI BOJIBTMETPOM.
. Peocrar n MmarazuH cCOnpoOTUBIICHUH.
. B3anmoneicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JEIEHUS MTOTOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarHuTtHoe 1oJje ToKa. JJeKTPOMAarHHuT.

JleficTBHE MarHUTHOTO TOJIs1 HAa ITPOBOIHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMATHUTHOW UHIYKITUU.

OnbiTel Dapajes.

3aBUCUMOCTh HAMpaBJICHUS HMHAYKIIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.

o v s W

10.
11.

12.

13.

14.

15.

16.

OneITel 1O HAOMIOACHUIO JJIEKTpU3ALMM TeJl MHIAYKIUEH U IpH
CONPUKOCHOBEHHH.

UccnegoBanne nEeMCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKU H
JUDJIEKTPUKHU.

C6opka u npoBepka padOThI NEKTPUUECKON LIENHU MOCTOSHHOTO TOKA.
W3mepenure u peryJmpoBaHue CUilbl TOKA.

W3mepenue n peryJIMpoBaHue HaIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, WAYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IOMEPEYHOrO
CEYEHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUM MPU  MOCIIEI0BATEIbHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Uil CWIBI TOKAa IPU IApajuIEIbHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JAaMIIOYKY, OT
HaIpsUKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBarens.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
WN3yyeHne MarHMTHOrO IOJSI  TOCTOSIHHBIX ~ MAarHUTOB IpU  MX
O0OBEIMHEHUH U Pa3JICIICHUN.

Hccnenosanue AercTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KATYLIKHU C TOKOM U MarHuTa OT CHUJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYLIKE.

18. M3yueHue AeiCTBUS MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

19. KoHctpynpoBanue u uzydenue padoThl JIEKTPOABUTATEIIS.

20. Ismepenue KII/] anexkTpoaBuraTeabHOM yCTaHOBKH.

21. OnBITBIl IO HWCCIECIOBAHUIO SIBJICHUSI JJIEKTPOMAarHUTHOW WHIYKLIHH:
WCCIICIOBAHNE HM3MEHCHHM 3HAYCHUS W HAIPaBJICHUA WHIYKIHOHHOTO
TOKA.

9 KUIACC

Pa3nen 8. Mexanunueckue siBJIeHH.

Mexanudeckoe aBwkeHue. MarepuanbHas Touyka. (CucremMa OTCYETA.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 [JBWKEHHA. PaBHOMEpHOE MpPSMOJIMHENHOE
nBrokeHue. HepaBHoMepHOe npsMoiauHeiiHoe nBrkeHue. CpeHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TNpsMOJIMHEHOe naBMkeHue. CBoOoaHOE
naaeaue. Onertel [ anmest.

PaBHOMepHOE ABIKEHUE N0 OKpYyKHOCTU. Ilepron m vacrota oOpamieHus.
JIuneitHas u yrioBast CKopocTu. LleHTpocTpeMuTenbHOE YCKOPEHUE.

IlepBsiii 3axk0H HptoToHa. Bropon 3akon Herotona. Tperunii 3akoH HproToHa.
[IpuHIMIT CyIEpIIO3ULIMK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTUe BUIbI TPEHUSI.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nageHus. J{Bwxkenue ruiaHer BOKpyr Connua. IlepBasg kocmuueckass CKOpPOCTb.
HeBecomocTs u nieperpy3ku.

PaBHOBecue maTepuanbHON TOukH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOIO TeJa ¢ 3aKPEIIEHHON OChIO BpaieHuss. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbee Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PEaKTUBHOE IBHKEHHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CcuI TSKECTH, YHOPYTrOCTH,
TpeHus. CBsA3b dHEPruu U paboThl. [loTeHInanbHas YHeprus Teia, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJId. [[oTeHIManbHas SHEprus CKaTtou NnpykuHbl. Knnetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmioneHne MeXaHMYECKOTo JIBXKEHUS Tela OTHOCUTENBHO Pa3HbIX Tel

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

CpaBHeHue TyTel U TPACKTOPUN JBUKEHHS OJIHOTO U TOTO K€ Tesa
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JBAYKCHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JABUKCHUS.

HabGnronenue nBrkeHus Tea o OKpy>KHOCTH.

Hab6nronenue MmexaHMuecKuX SBJICHUM, TPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KabuHeTa (GU3UKH.

3aBUCHUMOCTh YCKOPEHMS TE€la OT MAacChl TeJla U JCHCTBYIOIIECH Ha HETO
CHJIBI.

Ha6nronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

Ileperaya uMIynbca mpu B3auMOAECHCTBUM TEJL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUH TETI.

CoxpaHeHue UMITYJIbCA [PU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOJICUCTBUU.
HaOnronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOITHOM MaICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUM NIPU ABUKEHUH TeJa MO/ I€MCTBUEM
PYKHUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

KoncTpyrnpoBanue TpakTa [jisi pa3roHa W JajJbHEWUIIET0 PaBHOMEPHOTO
JBWKCHUS IIAPUKA UITU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WIM JBHXKCHUS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HayaJbHOW CKOPOCTU IMYTU OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenre kodhpuIrieHTa TPEHUS CKOTBKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tela
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. OmpenenieHne  pabOThl  CHJIBI  YNPYTOCTH TMPU  TOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABMIKHOI'O U MOABIKHOI'O OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckne KoJ1e0aHUS H BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIUTyAa. MaTeMaTu4eckuil u NpyXUHHbIA MaaTHUKU. [IpeBpaiieHue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue — KojeOanws.  BeHYX)IeHHbIe — KoieOaHusa.  Pe3onaHc.
Mexannueckue BoJiHbI. (CBoiicTBa MeXaHMYeCKHMX BOJH. [IpomonsHbie U
MOINEepEeUHbIe BOJHBIL. J[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHUSI.
MexaHnyeckre BOJIHBI B TBEPIOM TEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronmenue xojie0aHuil Ted NOJ JEHCTBUEM CHIIBI TSDKECTH U CUJIBI
YIPYTOCTH.

HaGnronenue xkonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOntonenue BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX U OTIEPEYHBIX BOIH (Ha MOJICTIH ).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI PE30OHAHC.

o Uk w N

Jlabopamopnwie padbomol u onvimol.
1. OmpenenieHHe YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCcKoro
MasTHUKA.
2. OmpeneneHue 4acTOThl U EpHOJa KoJeOaHUH PYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpHOJIa KOJCOAHUN TOJBEUICHHOTO K HUTH
rpy3a OT AJMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJICOAaHUHN NMPYKUHHOTO MAasITHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCMMOCTU Mepuoja KojiebaHU Tpy3a, MOJBEUIEHHOIO K
HUTH, OT Maccel rpysa.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KojeOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a 1 KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOIO MaIeHUS.
Pa3nea 10. DiieKTpoMarHuTHoOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIe.  OJEKTpOMAarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 531eKTpoOMarHUTHBIX BOJH. Vcmonb3oBaHMe
AJIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npuponaa csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. I3ydyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pacnpoctpaHeHue ceera. 3atMenuss ConHua u JIynel. Otpaxkenne ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe BHyTpeHHEE
OoTpakeHue cBeTa. Mcrnob30BaHKEe MOJIHOTO BHYTPEHHETO OTPaKEHUSI BONITUYECKUX
CBETOBO/JIAX.

JIunza. Xop myueit B tuH3e. Ontuyeckas cucteMa poroanmnapara, MUKPOCKOTa
U Teneckomna. ['a3 kak ontudeckas cucteMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. OmnbiTel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Toy4yenue n300pakeHUi B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoieit JnH3e.

Xon ny4yen B pacCenBarOIIEH JINH3E.

[Toy4yenue n300pakeHni ¢ MOMOIIIBIO JIHH3.

[Ipunuun aeiicTBus GoToarmnapaTa, MUKPOCKONA U TEIECKOIA.
10. Monems riaza.

11. Paznoxenue 6enoro cBeta B CIEKTP.
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12. [Tomyyenue 6emoro cBera mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie padbomol u onvimol.

1. UccrnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHS CBETOBOTO Jiyda OT yrJia
MaJICHHUs.

2. M3yueHue xapakTepUCTHK M300paKeHUsI MpeIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJOMIICHUS] CBETOBOTO Jiyda OT yria
najeHusl Ha TPAHULE «BO3AYX—CTEKIIO».



4. Tlomyuenue n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUSI U ONITUYECKOW CHIIBI COOMparoIieit
JIMH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITEl IO BOCHOPHSATHIO LBETA MPEIMETOB NPU HUX HAOIIOAEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojenb aroma bopa.
Hcnyckanue u nornoiieHue ceera aromoM. KBanTel. JIluneiyaToie CrieKTphI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas ™ojenb aroMHoro sapa. M3otombl. PaguoakTuBHBIE
npespaiienus. [lepros momaypacnaga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMs 3apsIOBOIO M MAacCOBOTO YHCEIL.
OHeprus CBsA3M aTOMHBIX saep. CBA3p Maccel W dHepruu. Peaknnm cuHTe3a H
nenenus suep. Mcrounnku 3ueprun CostHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS paJMOaKTUBHBIX H3JIyYEHUH Ha >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U ITOTJIOLNICHUS.

2. CnekTpsl pa3JInYHBIX Ta30B.

3. Cnektp Bogopo/a.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZHPYIOIIUX U3ITYyUCHUH.

6. Perucrpanus uzirydeHHs IPUPOJHBIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HaOmronenue CruiomHbIX U JIMHEWYAThIX CIEKTPOB U3TYUYEHUSI.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUN YaCTULIBI IO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. HM3MepeHnue paguoakTUBHOIO (hoHa.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpHUTENHEHO--00001IAIOLINI MOYJIb TPEIHA3HAYEH AJISl CUCTEMAaTU3alH
1 000011IeHUsI TPEIMETHOTO COJIEPKAHMS U OIbITa JI€ATEbHOCTH, TPUOOPETEHHOTO
Opy M3YYEHHH BCEro Kypca (PU3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY Mo (U3UKe g OOyJaronuxcs, BEIOPABIIUX JTOT
y4eOHBIN MpeIMeT.

[Ipu M3ydeHUM AAHHOTO MOJYJIS PEaTU3YIOTCSI U CUCTEMATU3UPYIOTCS BHUJIbI
JeSATEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMbIX  pe3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HMCCIIEIOBaHUS



ABJICHUN TPHUPOABI U TEXHUKHU, OBJAJCHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SIBJICHUS, TPUMEHS [OJIyYCHHBbIE 3HAHWs, pellarh 3a4aud, B TOM YUCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.
[IprHIMIIMATBHO ESITEIPHOCTHBIN XapaKTeP JaHHOTO pa3esa peain3yercs 3a
C4€T TOTO, YTO 00YYAIOUTUECS BBITIOJIHAIOT 33JJaHus1, B KOTOPBIX UM Mpe/jiaraeTcs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBICHATH
duznyecKue sIBICHUS B OKPYXKAIOIIEH MPUPO/IE U MOBCETHEBHON KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIEOBAHMS (DU3HUECKUX SBICHUH, B TOM
YyCIie 1S IPOBEPKHU TUIIOTES U MTOJIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, MTPAKTUYECKOTO UCIIOJIB30BAHMS PA3JINYHBIX NCTOYHUKOB
OSHEPrUU HAa OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUHu.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTAaTOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuaromierocsi OyayT copMuUpoBaHbl CIEAYIOIINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— NPOsIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JJOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYNMBIXH
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM NMPUMEHEHUEM JOCTIKCHHMA
bu3uKu;

— OCO3HAaHWE BAXKHOCTH MOPAIBHO--3TUYECKHUX MPHUHITUIIOB B JEATECIHLHOCTH
YYEHOTO;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCIIPHUSTHE ACTETHYECCKUX Ka4eCTB (PU3MUECKOW HAayKd: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

— OCO3HaHWE IIEHHOCTH (U3MYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEWILIEW COCTaBJISIOLICH
KYJbTYPBI;

— pa3BUTHE HAY4YHOU JHOO03HATEIHLHOCTH, WHTEpPECa K HCCIEeI0BATEIbCKON
NEeSATETBHOCTH;

5) dopmupoBanuss  KYJbTYPbl  30POBbSI H  3MOIHOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HAaHHUE IIEHHOCTU O€30MmacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TIPAaBWJI OE30IAaCHOTO TIIOBEICHUS Ha
TpPaHCIIOPTE, Ha JIOpOraxX, ¢ AJICKTPHUYCCKHMM W TEIUIOBBIM O00OpYyIOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

— c(opMUPOBAHHOCTH HABBIKA PEIICKCHH, TPU3HAHKUE CBOETO MpPaBa Ha OMIHOKY
Y TAKOTO K€ TpaBa y APYyroro 4ejJoBeKa;

6) TPy 10BOT0 BOCIIMTAHUSI:

— AKTMBHOE Yy4YacTHE B PEIICHWM MPAaKTHYECKUX 3amad (B paMKaxX CEMBH,
o0pa3oBaTenbHON OpraHU3alluM, TOpojaa, Kpas) TEXHOJIOTHYECKOW |



COIMATBHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YUCJIE U (PU3NIECKUX 3HAHUH;

e — HHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOTNYECKOTr0 BOCIIUTAHUSA:

e — OpHWCHTANMS HAa TpUMEHEHWE (U3MYECKUX 3HAHWM JJIS peIlieHUs 3a1ad B
0o0JlaCTU OKpY’KalolIeW cpenapbl, IJIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MOCTEJACTBUM JIJI1 OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHMUS;

e 8) amanmTamyu K M3MEHSIOIMIUMCH YCJIOBHSM COLMHAJLHOH M NMPHUPOITHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBHM TIPU BBIMOJHECHUU WCCICAOBAHUA |
MPOCKTOB (DU3UYECKON HAIMPABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHUX;

e — TIOBBIICGHHE YPOBHS CBOEM KOMIETEHTHOCTH YEpe3 IMPaAKTUUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, MOHSATHUS, TUMIOTE3bI O PU3NUECKUX 00BEKTAX U SIBJICHUSIX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO pPA3BUTUS B NPUOOPETEHHH HOBBIX (DU3NYECKUX
3HAHUM;

e — CTpEMJICHUE aHAIM3UPOBATh U BBISIBJIATH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIB30BaHHEM (PU3MUECKUX 3HAHUI;

e — OIEHKAa CBOMX JCUCTBUWA C Y4YE€TOM BJIUSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX IJ100aJbHBIX TTOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHus MporpaMMbl O PU3UKE Ha YPOBHE OCHOBHOTO O0IIEr0O
oOpazoBanusi y oOyuaromerocsi OynyT chHOpMHUPOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONTUE TT03HABATEIILHBIC YHUBEPCAbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHUBHBIC ~ YHUBEpPCAJIbHBIC  yYeOHBIC  JIEHCTBHS, PETYSTHBHBIC
YHUBEpCaJIbHbIC YUeOHbIC TCUCTBUSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Ba3oBble Jjornueckue 1eicTBUA:



BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOJIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SIBIICHUSM;
BBISIBIIAT TIPUYMHHO--CIICJICTBEHHBIE CBSI3U TMPH HU3YYCHUU (PHU3UUECKUX
SIBJICHUH U MPOIIECCOB, J€NIaTh BHIBOJBI C UCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 penieHns yueOHol (usnueckoii 3a1aun
(cpaBHEHME HECKOJIBKMX BapHAaHTOB pEIIeHHs, BbBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY ILJIAHY OMBIT, HECIOXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DUIUUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI IO pe3yJibTaTaM
IPOBENEHHOTO HAOMIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

INPOTHO3UPOBATh  BO3MOXKHOE  JajbHeillee pa3BUTHE  (PUIUYECKHUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANOI0KEHUS 00 X Pa3BUTUH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh Pa3INYHBIC METOJbI, HHCTPYMEHTBI M 3aIllPOCHI MIPU TOWCKE U
orOope uHbOPMAIMK WIM JAHHBIX C YYETOM TMPEJIOKEHHON ydeOHOMH
dbuznyeckoit 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM TIPEACTABICHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMy  TpEACTaBICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJla4d  HECJIOKHBIMHU
CXeMaMH, uarpaMmmamMu, HHOU rpauKoi U 1X KOMOWHAIIASIMH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

B XOJIe OOCYXKIeHHUs y4yeOHOro mMarepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI M0 CYLIECTBY 0OCYKIaeMOi TEMbI U
BBICKA3bIBaTh WU, HAIlCJICHHbIE Ha pEIIEHUE 3a7aud W TOJJEpKaHUEe
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXIEHUSMH JPYTUX YYACTHUKOB
JMaora, OOHapy>KMBaTh pa3iuyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BATh IPEUMYLIECTBA KOMAaHAHOW Y UHIAUBUIYAJTbHON
palboTHI IPH PEIICHUN KOHKPETHON (PU3MUECKOI MPOOIEMBIL;

IPUHUMATD 1IEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesiaTh pojiH, OOCYXJIaTh HPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIIPABJIEHUIO U KOOPJIUHUPYS CBOU JAEHCTBUSA C IPYyrUMUYICHAMU
KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH MPOOJIEMBbI B )KM3HEHHBIX U YYEOHBIX CHUTYyaIUSX, TPEOYIOIIUX
TUTSL petiieHusT GPU3MIeCKuX 3HAHUH;

OPUEHTHUPOBAThCS B  PA3JIMYHBIX  MOJAXOJAX TMPUHATHUS  peElIeHUMN
(MHIMBUAYyATbHOE, TIPUHATHE PEUICHUS B TPYIINE, NMPUHATHE pENICHUN
rpyIIon);

CaMOCTOSITENTFHO COCTaBJIATh AITOPUTM pelieHus] PU3NIecKoi 3a1auu UK
IUTaHa HMCCIICZOBAHUA C YYETOM HMMEIOIIUXCS PEeCypCcOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh Npe/IJIaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MpeiaraTh IjIaH €€ U3MEHEHNs,
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUs) pPe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
bu3nueckoro McciaedoBaHUS WJIM  MPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WX AUCKYCCHUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY NMPU PEHICHUH (PU3UUECKHUX 3a/1a4 UIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIy oOyueHus B 7 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHSATHS:  (U3MUECKME U  XUMUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElb, TMIOTE3a, €IUHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHHS BellecTBa (TBEpAOE,
XKUOKOE, Tra3000pa3HOE), MEXaHWYECKOE [IB)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUlacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuarh siBieHus (Aud@dysusi, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
paBHOMEpHOE  JABW)KCHHE, HEPAaBHOMEpPHOE JBI)KCHHE,  HHEPIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpalleHus, Iiepeaayda JaBieHus TBEPBIMU TEIaMU, KUIKOCTIMU U ra3zami,
atMoc(epHOe [aBlieHHE, IUIaBaHWE TEJ, MPEBPALICHUS MEXaHUYECKOU
SHEPruH) TO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpY’)KaloIlleM MHUpE, B TOM uucie (PU3NYECKUE SIBICHUS B IMPUPOE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKWBOU
npupose, ACHCTBHE CHUIBI TPEHUS B MPHUPOAEC WU TEXHHUKE, BIHMSHHE
aTMoc(epHOro MaBlIeHUS Ha )KMBOW OpraHU3M, IUIAaBaHHWE PhIO, phIYaru B
TeJe YeJIOBEKa, MPU 3TOM MEPEBOJUTH NMPAKTUUECKYIO 3a/lady B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN U (U3MUECKUE SBICHUS, UCIIONb3YS
dusznyeckre BemnIuHbI (Macca, 00BEM, TUIOTHOCTD BEIIIECTBA, BpEMs, MyTh,
CKOPOCTb, CPEJHsA CKOPOCTh, CHJIa YNPYTrOCTH, CHUJIAa TSDKECTH, BEC Tela,
CWJIa TpEeHHUsI, AaBjeHUEe (TBEPAOTO Tea, )KUJIKOCTH, Ta3a), BRITATKUBAIOIAS
CWJIa, MEeXaHu4deckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOA(p(GUIUEHT TOJE3HOTO JCHCTBUS MEXAaHHU3MOB, KHHETHUYECKas WU
NOTEHIMATbHASI DJHEPrusi), TpPHU ONUCAHWU TPABUIBHO TPAKTOBATH
bU3MYECKUI CMBICIT UCTIONB3YEMBIX BEIMYMH, WX 0003HAYCHUS U €TUHUIIBI
bU3MYEeCKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIONIUNE JTAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIHMYUHAMH, CTPOUTH Tpaduku
U3YYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETTUYHH;



XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M TMPOLECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKoHa U
3aIUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, TPOIIECCHl U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 1-2 [eHCTBUS, HCHONB3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33/1a4d 3alHMCBIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PacyEThl, HAXOAUTH CIIPABOUHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb NOpPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh MpPU T[OMOIIH
($u3NYECKUX METOOB, B ONMCAHUM MCCIIECAOBAHUS BBIICIATH IPOBEPSEMOE
OpeanoyiokeHne  (Tumoresy),  pasiauyaTth U HMHTEPIIPETUPOBATH
NOJTyYEHHBIN pe3ysbTaT, HAXOAUTh OUTMOKH B XO/I€ OTIbITA, JIEJIaTh BHIBObBI
IO €r0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBJICHUN MIN(PU3UYECKUX
CBOMCTB Ted: (OpPMYIUPOBATH MPOBEPSIEMbIE MPEAIOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEUI0KEHHOI0 000pYyI0OBaHMs,3aUChIBaTh X0 OMNbITa U
bopMyIHpOBaTh BBIBOIHI,

BBITIOJIHATD TNPSIMBIE W3MEPEHUs PACCTOSIHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKAa3aHUS MPUOOPOB C YyUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3HUECKOU BETUUYHUHBI OT
JIpPYrol C HCHOJB30BAHUEM NPSIMBIX H3MEPEHHH (3aBUCHMOCTH MYTH
PaBHOMEPHO ABMKYIIETOCS T€JA OT BPEMEHH JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpaOOTKH MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUJIBI
YIOPYrOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CUJIBI OT 00BEMaA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT IIyOMHBI, HA KOTOPYIO NOTPY>KEHO TEJNO, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIIEJIOBaHUSA, COOMpaTh YCTAHOBKY H
BBINOJIHATh W3MEPEHUs, Cilenys MPEAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH B BHJIE
HOpEUIOKEHHBIX Ta0nMI U IpadUKoOB, JEaTh BBIBOJBI MO pPe3yjbTaTam
UCCJIEI0BAHNUS;

NPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3UUYECKHX BEIMYMH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPIOrO T€Ja, CUJIa TPEHUS CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BBITAJIKMBAIOLIAsl CHJIA, JCHCTBYIOIIAs Ha MOTPYKEHHOE B
KHUAKOCTh  TENO, KO3PPUIMEHT TMOJE3HOr0  JCHCTBHS  IPOCTBIX
MEXaHU3MOB), CIeAys NPEIJOKEHHOM HMHCTPYKLUWH: TPH BBIIOJHEHUU
U3MEpPEHHl coOMpaTh HKCIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBIUUCIATH
3HA4YEHUE NUCKOMOU BEJIUYHUHBI;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

yKa3blBaThb NPUHIMIBI JEHCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETP, COOOIIAIOUIMECS COCYIbl, OapoMeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MNPUHIMMBI JEWCTBUA U3YYEHHBIX NpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX ONHUCAHHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3YSl 3HAHUS
O CBOMCTBaxX (PM3MUYECKUX SIBJICHUN U HEOOXOAMMbIE (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNpUMEPHl  (HaxoAWTh  HMHPOpMALMIO O  [pUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3J0POBbS U COOJIOIEHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYKAIOLIEH Cpelie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopmauun B MHTepHere B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW M TYTEM CpPaBHEHUS PA3NUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SBJISETCS MNPOTUBOPEUMBOW WIM MOXET ObITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JAUTEpaTypy PU3NYECKOTO COJIEpKaHus, CIIPAaBOYHBIE MaTepUalbl, PECypChl
cetu HuTepHer, BiageTb MNpUEMaMHU KOHCHEKTHUPOBAaHUS  TEKCTa,
npeobpazoBanust UHGOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUSI HA
OCHOBE 2—3 MCTOYHUKOB MHPOpMaLUU (PU3UYECKOTO COJAEPIKAHUS, B TOM



yucie myOJuYHO AeNaTh KPaTKUE COOOIICHHSI O PE3yibTarax MpPOEKTOB
WIM y4eOHBIX UCCJIENIOBAHMM, TPU HTOM TPAMOTHO HCIIOJIH30BAThH
W3YYCHHBIM TMOHSATUWHBIM amnmapaT Kypca (U3UKH, COIMNPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX MPOEKTOB M MCCIEIOBAHUN pacrpenessiTh
00s3aHHOCTH B TPYyIIl€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJadyaMi,
CICIUTh 3a BBINOJHEHHEM IUIaHA JEHUCTBUM, aJIeKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTh  TIPYHIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K konIy oOyueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arpeTraTHhIE COCTOSHUS BEIIECTBA, KPUCTATUIMUYECKUE U
aMmopdHble TeNla, HACHIIIEHHBIH M HEHACHIIIEHHBIA TMap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI HHEPrus, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsiJl, SJICKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyarh SBJICHUA (TEIJIOBOE pacUIMpEeHUE U CKaThe, Teriolnepenaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBAHUE, KANWUISIPHBIC SIBIICHUSA, UCHApEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTA/UIM3alusa (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, U3JIyYCHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS MHIYKITHS)
[0 ONHUCAHUI0 HX XapaKTEPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4Yucjie (U3UUECKUEe SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KalNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTaJUIbI B mpupoiae, wuziaydeHue CojHIla, 3aMep3aHUE BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JICKTPUUECKUE
aBJeHUsT B aTtMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMitu, perid moarocoB, POiIb MArHUTHOTO TIOJIS JIJIS )KM3HU Ha3eMIIe,
MOJISIPHOE CHUSIHUE, TMPU HTOM MEPEBOJUTH IMPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKHU) (U3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIE CBOMCTBA TeN M (U3UYECKUE SIBJIICHUS, UCIIOIB3YS
dbu3nyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIHs, KOJUYECTBO
TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YZAeNbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOIO JAEUCTBUS TEIUIOBOM
MAalluHbl, OTHOCUTEJbHAs BIIAXKHOCTb BO3JyXa, JJICKTPHUYECKUM 3apsm,
CHJIAa TOKA, JJIEKTPUYECKOE HANpPSDKEHHE, CONPOTUBIICHUE IPOBOIHHUKA,
yZIeJIbHOE COMTPOTUBIICHHUE BEIIECTBA, pa00Ta U MOILTHOCTH SJICKTPHUECKOTO
TOKa), TpPHU OMNHCAHUU TNPABWIBHO TPAKTOBaTh (PU3MUECKHUIl CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEIUYUH,
HaXoAUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHMHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH TIPAPUKH H3YYEHHBIX 3aBHCHMOCTEN
(U3UYECKUX BEIMUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS M IPOLECCHI,
WCIIOJIB3Yys. OCHOBHBIEC IOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs DHEPTUHU, IIPU OTOM J1aBaThCIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BhIPAKEHUE;
OOBSACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallli MPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ omopoid Ha 1-2 W3y4EHHBIX CBOWMCTBAa (PU3NYECKUX SIBJICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3aaud B 2—3 JEHUCTBUSA, HCIOJB3YyS 3aKOHBI U
dbopmyIbl, CBA3BIBAIOIINE (PU3MYECKHUE BEJIIMUYMHBI: Ha OCHOBE aHau3a
YCJIOBHUS 3aa4M 3allMChIBATh KPATKOE YCIJIOBME, BBIABIATH HENOCTATOK
JNaHHBIX JJIs  pELeHWs 3ajaud, BbIOMpaTh 3aKOHBl U  (HOPMYIIHI,
HEOOXOAMMbIE JUIsl €€ pelleHus, MPOBOAUTH pacuy€Tbl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTb NpPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOILIU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPSAEMOE  IPEIIIOIOKEHUE, OLIEHUBATh IPABUIBHOCTH  IOPSAIKA
IIPOBEJEHNUS UCCIIEIOBAHUS, AENATh BEIBOBI;

IPOBOJUTH OMBITBI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WA
(bu3MYeCKUX CBOMCTB TeN (KaUJUIPHbIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIecca OCThIBAaHUS U
HarpeBaHusl IpU H3JIYYEHUM OT LBETa H3Iydarolmed (ITOIJIOIIArOIIEH )
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUsI BOABI OT TEMIIEPATYpPbl KUIAKOCTH U
IJIOIAAN €€ TMOBEPXHOCTH, DJIEKTPU3ALMS TEJI M B3aUMOJCHCTBHUE
AIEKTPUYECKUX 3aPS/IOB, B3aUMOAECHCTBUE MTOCTOSTHHBIX MATHUTOB,



BU3yaJIM3allisl MArHUTHBIX TMOJEH TMOCTOSIHHBIX MArHUTOB, JCHCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBa dJIEKTPOJABUTATENII TOCTOSHHOTO TOKa): (opmMyIupoBaTh
poBepsieMble MPEINOIIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATh ~ NPAMBIE  W3MEPEHHS]  TEMIEPATYPbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAINpSHKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKUX BEIUYHUH, CPABHUBATh
pe3ynbTaThl U3BMEPEHUM ¢ YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (hPM3UUECKOM BETUUYHHBI OT
JIpPYro C  HUCIOJb30BAaHUEM TMPSIMBIX  H3MEPEHHH  (3aBHCHUMOCTD
CONPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOIO
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHUK, OT HANpsSHKEHUS Ha IMPOBOJHUKE,
UCCJIEOBAHUE IOCJIECJOBAaTENIBHOTO W IAPAJUIEIBHOIO  COEIWHEHUN
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAHOBKY M
BBINIOJIHATh W3MEPEHHMs], CIeAysd MNPENJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTaThl HOJYYEHHON 3aBUCUMOCTHU B BUE TaOIHIl U TpadUKOB, 1e1aTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHBbIC H3MEpEeHHs (U3MUECKUX BENIUYUH (yIeabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUWE IPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€ysl MPEIJIO)KEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEWCTBHS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOI HAa MX ONMHUCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUJICHUS] JOMOB, TUTPOMETP, TTapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETP,
CUETYMK IJIEKTPUYECKOM DSHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
pUOOPHI IO CXEMaM M CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIATEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTATE]Ib BHYTPEHHETO CrOpaHMs,
AIIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI AIEKTPUUECKUX



Heneil ¢ MocIe0BaTENbHBIM U MapalIebHBIM COSMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOAUTh  TNPUMEPH  (HAaXOAWTh WHPOPMANUIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOM
JKU3HU I oOecrieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3J0POBbS U COOJIIO/IEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOIIEH Cpelie;

OCYIIECTBISATh TOMCK HHpopMauu (U3HYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCS 3HAHUM W MYTEM CpPABHEHHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIEIATH UHPOPMAIIMIO, KOTOpAs SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BATh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JUTEpaTypy PU3NIECKOTO COJIEPKaHus, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu HMuTepHer, BiIaAeTh MNpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHGPOPMAILIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOIO
COJZIEpKaHusl, B TOM YHCIIE TyOIMYHO MPEACTABISTh PE3YIbTaThl IPOEKTHOM
WJIH UCCIIE0BATEIBCKOM JEATENIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOIb30BaTh
W3YYCHHBIM TMOHSATUHHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBITIOJIHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (U3MUECKUX
MIPOIIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CIEAUTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B
JeSITEIbHOCTD TPYIIIBI, BRICTPanBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoHI1y 00yueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMa OTCYETa, MaTepualabHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmarus
(ympyrasi, mjacTuueckas), TpPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHUs U
BOJTHBI, 3BYK, UH(PPA3BYK U yITPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIIKaJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JaJIbHO30PKOCTb,
CIIEKTPbI UCITYCKaHWs U MOTJIOIICHUS, albda-, OeTa- 1 raMMa-u3IyuyeHHUs,
W30TOIIbI, SiFICPHAst SHEPTETHKA,



paziuuath SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBH)KEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JBM)KEHHE M0 OKPY>KHOCTHU, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIKEHUE, KOJieOaTeIbHOE ABMXXKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMIKCHUE, OTPAKCHUE
3ByKa, MOPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAKCHHE U NPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUe OeJIoro cBeTa B
CHEKTp M CJOXKEHHE CIEeKTpaJbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEMYATOrO CIEKTpa
W3JIyYEHUS ) M0 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHHHA B
OKpYy’)KarolieM Mupe (B TOM YHCiIe (PU3HMYECKHUE SBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIUBHI, ABMKEHUE TIaHEeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, IIBETa T,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OUOJOTHUUECKOE ACHCTBHE BUIUMOTO,
yiIbTPaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUU, €CTECTBEHHBIN
PaIOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IYUYCHHE
NPUPOJHBIX MHUHEpAJOB, JCHCTBHE pAJUOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M YeJIOBEeKa), MPH STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOWCTBA (MpU3HAKU) (PU3HMUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3nueckue BENUYMHBI (CpPEeIHSsI U MIHOBEHHAs CKOpPOCTh Tejla IMpHU
HEPAaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, MEpPEMEIICHUE, IMyTh, YTIOBas
CKOpPOCTh, CHJIa TPEHMS, CHJIa YNPYrOoCTH, CHJA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HWMITYJbC CHUJIbI,
MeXaHuueckass paboTa M MOIINHOCTb, TOTEHIMAIbHAS DHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPTUs CHKATOU
MPY>KUHBI, KHHETUYECKAasi SHEPTHSI, TOTHASI MEXAHUYECKAsI SHEPT U, IEPUOJ]
M 4acToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMJICHUS Cpebl), NpU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3yeMbIX BEIMYMH,
0o0O3HaueHUs W EAWHUIIBI (PU3NYSCKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TparKu U3yUYCHHBIX 3aBUCUMOCTEH (hPM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHMUS,



MPUHITUN  CYMEPIIO3UINN CWJI, TMPUHIUIN OTHOCUTENbHOCTH [ ammies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBl OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHUCEN
NP SIIEPHBIX pEaKUUsIX, IPU TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TIOTUYECKUX
IaroB C OMnopoil Ha 2—3 W3Y4YEHHBIX CBOWCTBA (HU3MYECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4 (OMUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKIE BEIUYUHBI: Ha
OCHOBE aHaJIM3a yCIOBHS 33/1a4M 3aMMChIBATh KPATKOE YCIOBUE, BHISBISTH
HEJIOCTAIONINE WM U30BITOYHBIC JJAHHBIC, BBIOUPATh 3aKOHBI U (HOPMYJIbI,
HEOOXOJMMbIE IS pEIICHUs, MPOBOJUTHL pPAcu€Thl U  OICHUBATH
PEATUCTUIHOCTH TOTYYEHHOTO 3HAUCHUS (PU3MUECKON BEIIUYUHBL
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEMIUTh MPH TMTOMOIIU
bU3MYECKUX METOJI0B, MCIOJB3Yys ONMUCAHUE HCCICIOBAHUS, BBIJICIAThH
POBEPSIEMOE  MPEANOJIOKEHUE, OIICHUBATh MPaBUIBLHOCTH TOPSIKA
MPOBENICHUS]  UCCIEAOBAaHMS, JeNaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIBITOB;

TIPOBO/IUTH OIBITHI IO HAOIIOICHUIO (PU3NUECKHX SABICHUHN NIN(U3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHS
OHEPTUH, 3aBUCUMOCTh IEpUoAa KOJIeOAaHUN TPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT AMIUIUTYbI
MaJlbIX KoJieOaHUM, PSMOJIUHENHOE PAaCIIPOCTPAHEHUE CBETA,Pa3IOKECHHE
0eysioro cBeTa B CHEKTP, M3YYEHHUE CBOWCTB H300paKEHUS B ILJIOCKOM
3epKajge U CBOMCTB HM300pakeHUs MpeaMeTa B coOuparomiedl JuH3eE,
HAOJIOZICHUE  CIUIONMIHBIX W JIMHEWYaThIX CIEKTPOB  U3IIyYCHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyTI0BaHUS, OTIMCHIBATH XOJ] OTIBITA M €T0 PE3yIbTaThl, POPMYITUPOBATH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEpPEHUi, onpeaensis
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI (POKYCHOE pacCTOSIHHUE
coOuparoiell JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCTIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JBI)KEHHM O€3 HaudaJbHOW CKOpPOCTH, IMEPHOJa
KoJe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JIJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUs CBETa OT yIjla MaJCHUs U yria MNpeIoMJICHUsS OT yria
NaJcHUs): IUIAHUPOBAaTh HCCJIENOBAHUE, CAMOCTOSITENIBHO coOupaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ydbTaThbl IMOJYYCHHOH 3aBUCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOMUIl U TpaduKoB, AenaTh BHIBOIBI IO
pe3yJibTaTaM MCCIIEIOBAHNUS;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEJIUYUH (CPEAHS
CKOPOCTb ¥ YCKOPEHUE TeJIa PU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOMHOTO TMaJeHusl, >XECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpPEHUS
CKOJIbXKEHUS, MEXaHU4eckass padoTa M MOUIHOCTh, YacTOTa U TEPUOA
KOJIe0aHUN MaTeMaTHYecKOro W MPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cliia CcoOMparolled JIMH3bI, paJWOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEpEHMs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHSTH
U3MEpEHHs, CIeAysl MPEeNOKEHHOW WHCTPYKLWHU, BBIUMCIATH 3HAYCHHE
BEJIMUMHBI U aHAJM3UPOBATH TOJTYUYCHHBIC PE3YJIbTAThI C YIETOM3a1aHHOM
NOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ 1abOpaTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKW M3YYEHHBIX (U3MYECKUX MOJEIEH:
MaTepuajgbHas TO4YKa, aOCONIOTHO TBEPIOE TENI0, TOUCYHBIH HMCTOYHUK
CBETa, JIy4, TOHKas JINH3a, JIaHeTapHast MOJIETh aTOMa, HYKJIOHHASI MOJIENb
aTOMHOTO $1/1pa;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
CHUIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUSA M YCKOpPEHUS, pakera,
9XOJIOT, OYKH, TMepHucKkom, (oToanmapar, ONTUYECKUE CBETOBOJPDI,
CHIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBax (U3NYECKUX SBJICHUM U  HeoOXoaumble (U3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPHU
pelieHnr  y4eOHO--TIPaKTUYECKUX 3a/Jay, ONTHYECKHE CXEeMbl IJiA
MOCTPOEHHUS N300paKEHUI B TUIOCKOM 3€pKajie U COOMparoILeH JINH3E;
OPUBOJUTH  NpUMEpPHl  (HAXOOuTh  HMHOpMALMIO O  MpUMEpax)
IPAKTUYECKOrO HCIOJb30BaHUs (PU3UUECKHX 3HAHUA B TOBCEIHEBHOM
XKU3HU 111 obecriedeHus: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpaMH |
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS M COOJIOCHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHHSI B OKpY>KaIoIlEeH cpefie;



OCYIIECTBJIATh TOUCK WHPoOpMauu (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMoCcTOsATENBHO (POPMYIIHUPYsI MOUCKOBBIN 3alpoc, HAXOAUTh
NyTH OINpPEACIICHUs IOCTOBEPHOCTH MOJIYYEHHON MHGOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTOJHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPU BHIMOJHEHUU YUEOHBIX 3aJaHU HayYHO--TIONMYJISPHYIO
JUTEPATYPY PU3NUECKOTO COJIepKaHUs, CIIPAaBOUYHbIE MaTepUalibl, PECYpPChI
cetu HMuTepHer, BiIageThb MNpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(OpMaIUU U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpKaAHUSA,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
JESATENBHOCTH, IIPYA 3TOM IT'PAMOTHO MCMOJIb30BATh N3YYECHHBINITOHATUHHBIN
anmapar M3y4aeMmMoro pasjaena (U3UKA M CONPOBOXKIATh BBICTYILJICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ay JUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MHPa
bubnnorexa [JOK
11 o - 2
MSHIE - Hayka 0 ipupone https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HISHHACCIHE BETHAHHAE https://m.eds00.ru/7f416194
bubmnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaiibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
bubmmoteka [IOK
2.1 1
CTpoekHe BewecTsa https://m.eds00.ru/7f416194
29 JIBr>KeHrE U B3aUMOJEHCTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6nunorexa [JOK
2.3 A 2 1
TPETATHRIC COCTONRHA BEMecTRa https://m.eds00.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHne U B3aMMOJIeiCTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHMHCCROC ABIDICHIC https://m.edso00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nunoreka [JOK



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

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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 [Hasnenue. [lepenaua naBneHus TBEpABIMU 3 bubnmnoreka JOK
' TeJIaMH, KUJIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Hlapitetine K KoCTH > https://m.edso0.ru/7f416194
bubnuorexa [JOK
4, A
3 TMOC(epHOE NaBICHHE 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE y 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3pea S. PaboTa m MoOIHOCTH. JHeprust
bu6mmoteka [IOK
| P 1
> ab0Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka [IOK
2 I1 1
> POCTHIE MEXAHHIMBL > https://m.eds00.ru/7f416194
bu6nuorexa [IOK
>3 Mexantiraeckas snepris 4 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Paszgea 1. TenjioBhIe ABJIeHUA
. bubnuorexa [JOK
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7fA18 1ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH 3 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JinekTpuyecKkue U MArHUTHDIE SIBJICHUSI
91 DNeKTpUYECKHe 3apsibl. 3apsHKCHHBIC Tena 7 1 1 bubnmnoreka [JOK
' U UX B3aUMOeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmorexa [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 6 https://m.edsoo.ru/7f418 1ce
bu6nuorexa [IOK
23 Marmutiie ApeHis 0 1 1 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4 1
UICKTPOMATHHTHAS HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe IBHKEHUE U CITOCOOBI €T0 10 1 bubnuorexa [JOK
' OIHCAHHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanvoAeHcTEIe TET https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHEHIE https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znen 2. MexaHuveckune K0JIe€0AHUSA M BOJHBI
bu6nuorexa [JOK
2.1 M 7 3
CXAHNHECKNC KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M . 8 1 3
CXAHHHCCKHE BOIHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIeKTPOMATHUTHbIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe 1 5 1 2 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pasnen 4. CBeroBbIe IBJICHUS
4.1 3aKOHbBI paCIPOCTPAaHEHUS CBETA 6 2 bu6muoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmnorexa [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Pa3nen 5. KBaHTOBbBIE SIBIEeHUS
bubnuorexa [JOK
51 Hcnyckanue 1 OTJIONIEHHE CBETa aTOMOM 4 1 httns://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeiHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
: A 7 1
5.3 JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTEIbHO-00001IA0 LN MOTY./Ib
6.1 [ToBTOpeHue u 0600IICHIE COAEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

YueOHO-MeTOoAN4YeCcKOoe oOecneueHre 00pa3oBaTeJbHOIO nmpouecca
Oobs3aTe1bHbIE yYeOHbIE MATEPHAJIBI JIA YYCHUKA

VYueOnuk: Ileppimkun A.B ®usuka. 9 kmacc. — M.: [poda, 2017,
[TpumepHBIe TIporpaMMbl MO yueOHBIM mpenMeraM. dusmka. 7-9 Kitacche:
npoekT. —M.: IIpocsemienue, 2018.

VYuebnuk: [lepoimkun A.B ®usnka. 8 knacce. — M.: JIpoda, 2019; Jlykammk
B.1. Coopnuk 3amad o ¢usuke.7-9 xnaccel. — M.; [Ipocsemnienne,2019.

VYuebnuk: .M. Ilepoiikun, A.W. UBanos, 7 knacc. — M.; [Ipocsenienue, 2021;
Jlykammk B.U1

CoOopHauk 3a1a4 mo ¢usuke.7-9 kimaccel. — M.; [Ipocsemenue, 2019.
MeToanueckue MaTepuaIbl JJIs1 YUUTEJIA
. CoopHuk 3amau o pusuke.7-9 knaccel. — M.; [IpocBemenune, 2019.

Hudposbie o0OpasoBaTe/ibHBIE pecypchl U pecypcebl cetu UHTEepHeT

https://resh.edu.ru/subject/43/4/



