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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeacraBieHHbx B DOI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeamera « Ouznkay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOUW TIPaMOTHOCTH OOYyYarOIIMXCS W OpraHu3alvio H3yueHus (u3uku Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHnus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEIAMETHOIO COJEpKaHUs U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.

®du3snka ABJISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruel, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOIYyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 rNIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero odpazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0y4aromuxcs.

Nzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMIPENAINOJIaraeT OBJIaJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:
® HAYYHO OOBSACHATH SBICHUS;
® OIEHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHUS;
® UHTEpPIPETUPOBaTh JaHHbIE W MCIOJIb30BaTh HAyuUHbIE JOKA3aTeNbCTBA JUIS IOJIYYEHUS
BBIBOJIOB.

[lenn usyueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS ONpPEJEIECHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroLIMX OCHOBHbIE 00111€00pa30BaTEeNbHbIE IPOrPaMMBL,
yTBep)kAEHHON pemienneM Komernn MununcrepctBa npocsemienus Poccuniickont denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e npuOOpeTeHHe MHTEpeca W CTPEMIICHUs OOYYaIoONIMXCsl K HAyYHOMY H3YYEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEIIEKTYyaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® pa3BUTHE TPEACTAaBICHUII O HAy4YHOM METOA€ IMO3HaHuS U (HopMHpOBaHHE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBJICHUSM;

e (QopMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3yYeHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHUE NPEACTABICHUN O posin (PU3MKHU IS Pa3BUTHUSI IPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TIPEJCTaBICHHMM O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaIbHON
NESATeTLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JalbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTmkeHne TUX IeJIeld MporpaMMbl 10 (pr3KKe Ha ypOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS
obecreunBaeTCs PeIIeHuEM CIISIYIOINX 3a1aY:

e TpHOOpeTEeHNEe 3HAHWK O JMCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKHX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® TpHOOpETEHNE YMEHUH OMHCHIBATH U OOBSCHATH (U3UUYECKUE SBICHHS C HCIIOIH30BAHHEM
MIOJTYYCHHBIX 3HAHHIA;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3aj[ad C UCIOJIb30BaHNEM (DU3NICCKUX
MO/JIEJICH, TBOPUYECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

® pa3BUTHE YMEHHWH HAOJIOJIATh MPUPOIHBIC SIBICHHUS W BBINOJHSITH OIBITHI, JTAOOPATOPHBIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IIPUOOPOB;

® OCBOCHHE TPHEMOB pPAa0OTHI C WHPOpPMANKEH (U3NYECKOTO CONEPKAHMS, BKIIOYAs
WH(OPMAIIUI0O O COBPEMEHHBIX JOCTHKCHHUSX (DU3MKH, aHAIM3 W KPUTUYECKOE OICHUBAHUC
uHpopmanuu;

® 3HAKOMCTBO cO cdepamu NPOo(HECCHOHAIBLHOW NESTEeIBHOCTH, CBA3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU HA TOCTIKEHUSIX (PU3MUECKON HAYKH.

CBA3b C PABOYEN ITIPOTPAMMOM BOCIIUTAHUSI IIKOJIBI

Peanu3anus BOCIUTATENbHOTO IMOTEHLHMANA YPOKOB (M3UKU (YPOUHOH NEesATEIBHOCTH,
ayJUTOPHBIX 3aHATHH B paMKaX MaKCHUMalbHO JIOMyCTHMOH  y4eOHOW  Harpy3Ku)
IIPElyCMaTPUBAET:

- MaKCHUMAaJIbHOE HCII0JIb30BAHUE BOCIIUTATEJIbHBIX BO3MOYKHOCTEH COAEpkKaHUS YPOKOB
uis (opMUPOBaHUS Yy OOYYaIOLIMXCS POCCUMCKUX TPAJAMLUMOHHBIX AYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHICKOTO HCTOPUYECKOTO CO3HAHHUSA HA  OCHOBE
UCTOPUYECKOIO IPOCBEIIEHHs]; MOAOOp COOTBETCTBYIOIIETO COZAEp)KAaHUS YpPOKOB, 3aJaHMi,
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIHA 111 00CYKICHHIA;

- BKJIFOUEHUE B COJIEPIKAHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YJIBTATOB BOCIIUTAHMS, UX
y4eT B ONpeieIEHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIHUTATEILHOE BO3ACHCTBHUE
Ha JINYHOCTh B COOTBETCTBUHU C BOCIIUTATEIbHBIM HJEAJIOM, LENbI0 M 33/Ja4yaMd BOCHHUTAHMS,
LIEJIEBBIMU OPUEHTHPAMU PE3yJIbTATOB BOCIMTAHUS; PEATU3ALUI0 IPUOPUTETA BOCIIUTAHUS B
y4eOHOM JeSTENHHOCTH,

- IpUBJICYEHUE BHUMAHUS 00YyYaIOLINXCS K IIGHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YPOKax
IPEIMETOB, SIBJICHUI W COOBITUH, WHULMUPOBAHHWE OOCYXKIEHWH, BBbICKa3bIBAHUN CBOETO
MHEHHUS, BBIPAOOTKM CBOETO JIMYHOCTHOIO OTHOIICHUS K HM3y4YaeMbIM COOBITUSIM, SBIICHHSM,
Iuam;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM yueOHOM paboThl — MHTEIEKTYaIbHbIX,
CTUMYJIUPYIOLIUX [MO3HABATEIbHYI0O MOTHBAIMIO, HMIPOBBIX METOJAMK, IUCKYCCHM, IaroImMx
BO3MOXHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTMBHOI'O [HAllora; TPYMIOBOW pPabOTHI,
KOTOpasi y4UT CTPOMUTH OTHOIIEHUS M JEWCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Ppa3BUTHIO
KPUTHYECKOIO MBIIUICHHUS;

- moOyXaeHHe 00ydJaronmxcsi coOM01aTh HOPMBI TOBEJCHUS, TMpaBUiia OOIIEHUS CO
CBEpCTHHKAMM M TEJarornyecKMMH pabOTHUKaMM, COOTBETCTBYIOIIME YKJIAAy IIKOJIBI,
YCTaHOBJICHHUE M MOJIEPKKY T0OpOKenaTeabHoi aTMochepsr;

- OpPraHM3alMI0 HAaCTaBHUYECTBA MOTHBHMPOBAHHBIX M AIPYAUPOBAHHBIX OOYUYaAIOMIUXCS
HaJ HEYCIEBAIOIIMMU OJHOKJIACCHUKaMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTEIbHBIMU
HOTPEOHOCTAMH, JAIOLIEr0 OOYYaIOUIMMCS COLMAIBHO 3HAYMMBIM OMNBIT COTPYJHMYECTBA U
B3aMMHOM ITOMOIIIH,

- MHUIUUPOBAHHWE W TOJJIEPKKY HCCIEI0BATEIbCKOW JEATETbHOCTH O0YyYaroluxcs,
IUTAHUPOBAHWE W BBINOJIHEHUE WHAWBUAYAIBHBIX W TPYINIOBBIX IIPOEKTOB BOCIHUTATEIBHON
HaIpPaBJIEHHOCTH.



Pe3ynbTaThl eaMHCTBAa y4eOHOM M BOCIUTATENBHON AESITEILHOCTH OTPa)XXeHbI B pas3zelie
paboueii porpaMmsel «JIMYHOCTHBIE pe3yibTaThl U3y4YeHHUs ydueOHOro mpeamera «Pusnka» Ha
YpOBHE OCHOBHOTO 00I1Ier0 00pa30BaHUM.

MECTO YYEBHOT O IPEIMETA «®U3UKA» B YUEBHOM IIVIAHE

B cucreme obmero oOpasoBanusi «®Pusnka» sBIsSEeTCS 00s3aTENbHBIM Y4eOHBIM
NPeMETOM, KOTOPBI BXOAMT B COCTaB MpeaMeTHOH obOnactu «EcTecTBeHHO-HAy4HBIC
PEIMETHI».

Cpox ocBoeHus paboueit mporpammsl: 7-9 Kimaccel, 3 roaa

KonmdgecTBo 4acoB B yueOHOM IUTaHe Ha m3ydeHue mpeamera (B 7-8 k. — 34 ydeOHbIC
Henenu, B 9 ki1. — 33 yueOHbIE HEJIeH)

Kiacc KonnuectBo yacoB B Hexeno | KomuecTBO 4acoB B IOl
7 xjacc 2 68
8 Kimacc 2 68
9 kjacc 3 99
Bcero 235




COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoze. SBnenus npupoasl. GU3ndeCKue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuMHBL. V3MepeHue ¢uszndeckux BennyuH. DPu3MUeckue NpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoHas CUCTEMA €UHMUII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAYKH M3Y4YaloT Npupoiy. EcrecTBeHHO-HAy4YHBII
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(GU3NYECKUX SABJICHUH C OMOLIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuveckue, TEMIOBbIE, JIEKTPUUECKHE, MATHUTHbIE, CBETOBBIE SIBJICHU.

2. ®usnueckue MpUOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM M IH(POBHIM
puoOpoOM.

Jlabopamopuvie pabomol u onvimol.
OnpezeneHue LeHbI 1eJIEHUS KalIbl U3MEPUTEIBHOI0 pubdopa.
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MabIX TEl.
W3mepenue TtemmepaTypbl MpU IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4yHMKa
TEMIEPATYPHI.

6. IlpoBeneHne ucciegoBaHUs IO MPOBEPKE TMIIOTE3bl: JAJIBHOCTh IMOJNETA LIApHUKa,
MYIIEHHOT0 TOPU30HTAJIHO, TEM OO0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

orwdPE

Paznen 2. [lepBoHauyaibHble CBeleHHS O CTPOEHHMH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, WX pa3Mepbl. ONbITHL, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHue dactull BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHSI YacTUIl C TEMIIEpaTypoM.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEIIECTBAa: CTPOEHUE Ta30B, JKUIAKOCTEHM U  TBEPABIX
(kpucTaIIu4YecKkux) Teld. B3aumMocBs3b MeXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmonieHre 6poyHOBCKOTO IBUKEHUSI.

2. HaGmonenue nuddysum.

3. Habmronenue siBneHui, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIKHMBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomuvt u onvimol.

1. Ouenka auameTpa aToMa METOI0M PSIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbITHI O HAOIOIEHUIO TETIOBOTO PACIIIUPEHUS Ta30B.

3. OmBITH IO OOHAPYKEHUFO JICUCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl.
Mexanuveckoe aBukeHUE. PaBHOMepHOe M HepaBHOMEpHOE HBHKeHHEe. CKOpOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU ABUKCHUS.



SBnenne uMHepuMU. 3aKOH MHEpUMU. B3auMoneicTBue Tesl Kak MPUYMHA W3MEHEHHS
CKOpOCTH JBWKEHHUS Tel. Macca kak Mepa uMHEpTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Cuiia kak XapakTepucTuka B3aumoneuctBusi teia. Cunma ympyroctd u 3akoH ['yka.
H3mepenune cuiibl ¢ MOMOIIBIO JHWHAMOMETpa. SIBleHHEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHerax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabumroneHne MexaHN4ecKoro IBUKEHUS Tela.

H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABHKEHUS.
HaburoneHue sBjaeHMUS] MHEPLUH.

Habmtoienue n3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHuE Macc 0 B3aUMOJIEHCTBUIO TEl.

. CnoxeHue cuil, HalpaBICHHBIX 11O OJTHOM MPSMOH.

ﬂaﬁopamopnbw padomul u onvimol.

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHHs (IIapUKa B >KUIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpeneneHue CpeAHE CKOPOCTU CKOJBKEHUS OpycKa WM HIapuKa MO HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OmupIThl, TEMOHCTPUPYIOIINE 3aBHCHUMOCTh PacTsDKeHUS (edopManuu) Mpy>KHUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

ocoakrwhE

Pa3pnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH M ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHS W yBENWYEHUs JaBiieHus. JlaBieHue rasa.
3aBHCHMOCTH JJaBJICHUS Ta3a oT 00béMa, Temnepatypsl. [lepeqaua naBiaeHus TBEPIABIMH TelaMH,
KUIKOCTAMHU ¥ Ta3zamMu. 3akoH [lackams. [TneBMatndeckue MammHbl. 3aBUCUMOCTH JaBJICHUS
KUAKOCTU OT ThnyOunbel. ['mapocratuueckuid  mapagokc. CooOmaromuecs  COCYIbL.
['uapaBnuyecKre MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHMS BO3AYLIHON
obonouku 3emmu. OnbiT Toppuuemnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCThb
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(EepHOTO J1aBJICHHUS.

JleficTBUe KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mppaBauueckuit mpecc.

[IposiBnenue neicTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHON dYacTu Tena |
MJIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOU KUIAKOCTH.

8. YcinoBrue maBaHWs TeN: IUTABAaHWE WM TIOTPY)KCHHE TeJI B 3aBUCHMOCTH OT
COOTHOUIEHUS IOTHOCTEH TeNa U KUJKOCTH.

o E



Jlabopamopuusie pabomot u onvimol.

1. WccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00BbEMA MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

2. OmpeneyicHUE BBITAIKUBAIOMICH CWIIBI, JEHCTBYIOIICH HA TENO, MOTPYXEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TEJA U OT IUIOTHOCTHU KHUIKOCTH.

5. KoncTpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKU M OIpEAEIeHUE €&
rPy30M0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexannueckast pabora. MoLIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
peruara. IlpuMeHeHre TpaBuiia paBHOBECHS phiuara K OJIOKY. «30J10TOC MPABWIIO» MEXAHHKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KuHeTmueckas W mNoOTeHIManbHas sHeprus. [IpeBpaunieHue
OJIHOT'O BH/1a MEXaHUYECKOW SHEPIUH B IPYyTrOi. 3aKOH COXPAHEHMS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM JBHKCHHH Tella I10
TOPU3OHTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Nsmepenne KII/] HakIOHHOI TIIOCKOCTH.

4. N3yuyeHue 3aKOHa COXPAaHEHHS MEXaHUYECKOW YHEPTHH.

8 KUIIACC

Paznen 6. TenioBble siBaeHHS.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOCHMS BEIIECTBA.
Macca u pa3mepbl aTOMOB W MOJIeKyJ. OTMBITHI, MOATBEPKIAIOMINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTr0 COCTOSIHUM BerecTBa. Kpucrammmueckue
u amopdueie Tenma. OOBSICHEHHE CBOWCTB Ta3oB, XUAKOCTEH M TBEPABIX TEJNI HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO--KUHETUUeCKOW Teopuu. CMadynMBaHWE WM KaNMWUISIPHBIC SBICHUSI.
TennoBoe paclIMpeHne U cxKaTue.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBMDKCHHSI YacCTHIIL.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH »JHEpruu: Terionepenada u
COBepIIeHne padoThl. BUbI TeIonepenaun: TeraonpoOBOHOCTb, KOHBEKIINS, U3ITyICHHE.

KonmdecTBo TemnoTel. YiaenbHas TEIUIOEMKOCTh BENIECTBA. [eMIO0OMEH U TETIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBieHue W OTBEpJeBaHHE KPHUCTATUTMUECKHUX
BEIIeCTB. YAenbHas Termiora maBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIEHUS OT
aTMoc(hepHOTo TaBICHHS.

BrnaxnocTs Bo3myxa.

DHeprus ToIIrBa. Y IeiabHas TEMI0Ta CTOPAHUS.

[Mpunnuner pabotel TertoBbix aurarenei KIIJ[ temmoBoro asurarens. TemioBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLEeh Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHNS SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.



Hemoncmpayuu.
Habmionenne OpoyHOBCKOTO JIBHUXKEHUSI.
Hab6mronenue nuddysun.
HabGmtonenue siBieHnit cMauyMBaHUs U KAlTWJUISIPHBIX SIBJICHUH.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MmeHeHune naBlieHus Ta3a NPy U3MEHEHUHN 00bEMa U HArpeBaHUU WIIA OXJTAKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunae! Tenonepenayn.
OxnaxieHre nIpu COBEpIICHUH paOOTHI.
. HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaGmroneHue KUTmeHus.
12. HaGnroseHue MOCTOSHCTBA TEMITEPaTyphl IPU IJIaBICHUU.
13. Mojenu TEIUIOBBIX IBUTATEIICH.
Jlabopamopuusie pabomot u onvimel.
1. OnbiTel 10 0OHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKCHHUS.
2. OnbITHI MO BBIpANIMBAaHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM WIIM caxapa.
3. OmbITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEII.
4. OmpeneneHue NaBiIeHUs BO3AyXa B OaJJIOHE HINPULIA.
5. OneIThl, JAEMOHCTPUPYIOLIUE 3aBHCUMOCTb MJABJIEHUS BO3JyXa OT €ro oObéma M
HarpeBaHUs WIN OXJIAKICHUS.
6. [IpoBepka THIOTE3bl JUHEHHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.
7. HabGmroneHue u3MeHEHUsI BHYTPEHHEW PHEPrUu Tejla B pe3ysibTaTe TeIuIoNepeaaund u
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBIICHUS TETUIOOOMEHA TIPY CMEIIIMBAHUH XOJIOTHOM U TOPSTYEH BOJIBI.
9. OmpeneneHne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITHITHHIPOM.
10. Ompenenenue yAenbHOM TEMIOEMKOCTH BEIIECTBA.
11. WccnenoBanue npoiecca UCIApEHHUS.
12. OmpeneneHue OTHOCUTEIHHON BIXKHOCTH BO3/IyXa.
13. Omnpenenenue yaenbHOM TETUTIOTHI ITABICHHS JIbIA.

CoNor~LNE

Paznen 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. /[Ba poja 3ieKTpuUecKux 3apsiioB. B3zauMopeilcTBrue 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsSKEHHBIX T OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIAMM).

Onektpuyeckoe mosie. Hampsok€HHOCTH 3JEKTPUYECKOTO oI, [IpuHIUIT Cymepro3uinm
ANEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenun snexTpudeckux 3apsioB. DJIEMEHTapHbIA 3IeKTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKa. McTouHmkm
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckass uenb. Cuiia Toka. OJnekTpudyeckoe HampspbkeHue. ConpoTHBIEHHE
MPOBOJHUKA. YJE€IbHOE CONPOTUBICHWE BemiecTBa. 3akoH Owma [ yyacTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

PabGora u MomrHOCTH 3MeKTpuueckoro Toka. 3akoH Jlxoyns—JIeHuma. DiekTpuueckue
[[ENU 1 MOTPEeOUTENHN NIEKTPUIEeCKON dHeprun B ObITYy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHWTHL. B3aummonelcTBHE MOCTOSTHHBIX MAarHuTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJIs1 ’KUu3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie



JNEKTPUYECKOrO TOKA. [IpuMeHeHne 3MeKTpPOMaraHuToB B TEXHUKE. J[eCTBHE MarHUTHOIO IOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOJBMUIraTeslb IIOCTOSSHHOrO Toka. Mcmnosb3oBaHue
JJIEKTPOABUIaTENIEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apanes. SfIBieHue 3IeKTpOMarHUTHOM uHAykuuu. IlpaBuno JleHua.
Onextporeneparop. CrocoObl MOSyYeHHs] 3JIEKTPUUYECKOM HHEpruu. ODIJEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

BoOoo~Nooa~wONE
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0.

DrneKkTpusanus Ted.
JIBa pona eKTpUUYECKUX 3aps/I0B U B3aUMOJCHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKask MHIYKIUA.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
[IpOBOHUKY U TUAJECKTPUKH.
MogenupoBaHue CUIOBBIX JTUHUHN JIEKTPUUECKOTO MOJIS.
M CcTOYHHKH MOCTOSTHHOT'O TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B )KUIKOCTH.
I"a30BbIii pa3psa.
N3MepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepenne 3eKTpUYECKOro HaIPSKEHUS BOJIbTMETPOM.
Peocrar n Mara3svH cOmpOTHUBIIEHU.
Bz3anmoneiicTBre MOCTOSHHBIX MarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJCHHUSI MOJOCOB MarHUTa.
MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.
MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHHmT.
JlelficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.
OnsiTel Dapanes.
3aBUCHUMOCTD HaIlpaBJI€HUsI HHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimol.

ocoakrwnE

OI1BITHL IO Ha6JHO)IeHI/IIO QJICKTPHU3alH TCII I/IHI[YKIII/IGﬁ " IIpHU COITPUKOCHOBCHHU.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKH U AUDTICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH 1M MOCTOSHHOTO TOKA.

H3mepeHue u peryiupoBaHHUe CUIIBI TOKA.

W3mepenne u peryampoBaHue HaPsHKEHUS.

HccnenoBaHnue 3aBUCMMOCTH CHJIBI  TOKa, MIYIIETO 4Yepe3  Pe3UucTop, OT

COTIPOTHUBIICHUS PE3UCTOPA M HAMPSHKCHUS HA PE3UCTOPE.

7. OnBITBI, JEMOHCTPHUPYIONIME  3aBUCUMOCTh  DJIGKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIN TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOXKEHUS HAMPSDKEHUH MPU TOCIENOBATEIIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MApAIJIEIbHOM COSAMHEHUH PE3UCTOPOB.

10.
11.
12.

Ha HEN.

13.
14.

Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpezneneHre MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIJICIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMITIOUKY, OT HaIPsHKEHHS

Onpenenenne KIIJ[ narpesarens.
I/ICCJIGI[OBaHI/Ie MAarduTHOI'O B38.HMO,[I€I>1CTBHH IIOCTOSIHHBIX MarHuToB.



15. M3ydyeHne MarHUTHOTO TIOJIS ITOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHUU U
pa3iesIeHHH.

16. HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPHUPYIOLINE 3aBUCHMOCTD CHUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM
¥ MarHuTa OT CHJIBI TOKA M HAIPABJICHHS TOKA B KAaTYIIIKE.

18. WM3yuenue neicTBUSI MArHUTHOTO I0JIsL HA TPOBOIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl HIEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OmbITHI TO HMCCIICAOBAHUIO SIBICHUS 3JIEKTPOMATHUTHON WHIYKIWHU: HCCIEIOBAHUE
U3MEHEHHUI 3HAUYEHUS U HAPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUSA.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOEe mHpsMONIMHENHHOe JBuxkeHHe. CBOOOIHOE IaJeHHE.
Omnbitel ["anuies.

PaBHOMepHOE nBHXKEeHHE TIO OKpYXHOCTH. Ilepuon u wactota oOpamenus. Jluneiinas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IIepBbit 3axkoH HerotoHa. Bropoii 3akoH Herorona. Tpernii 3akoH Herorona. IIpunHimn
CyHEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: Cuiia TPEHUS CKOJBXEHUS, CHJIa TPEHUS
MOKOS1, APYTHE BUIbI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHUs.
JBuxenne 1uaner Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIepPErpy3KHu.

PaBHOBecue MartepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHusl. MoOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynbee Tena. M3menenne nMirynbca. MMmynbe cuibl. 3aKOH COXPAaHEHUs MMILYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota U MouIHOCTh. PaboTa cun TskecTd, ynpyroctu, TpeHus. CBs3b
sHepruu u paboThl. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbpHas sHEPrus cxartoi npyxxuHel. Kunetnueckas sneprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPIHH.

Jemoncmpayuu.

1. HabnroneHne MexaHM4eCKOoro JBMKEHHsI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHuUe MyTed M TPACKTOPHH ABMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIBHO
pa3HBIX TEII OTCUETA.

3. W3mepenne cKOpoCTH U YCKOPEHHSI MTPSIMOIMHEIHOTO IBUKEHHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBHIKEHUS.

5. HaOnronenue 1BUKEHUS TeJa 10 OKPYKHOCTH.

6. HaOirotenne MexaHW9IeCKUX SIBIICHUH, POUCXOIAIINX B CUCTeMe 0TcuéTta « Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENBHO KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tela OT MAcCChl TeJla U JACHCTBYIOIIEH Ha HETO CHUJIBIL.

8. HaOmroenue paBeHCTBa CUII IPU B3aUMOACHCTBUM TeEIL.

9. M3meHeHne Beca Tela Mpu YCKOPEHHOM JIBHKCHHUH.

10. Ilepemauya ummysbca MpU B3aUMOJICHCTBUHU Tell.

11. TIpeoGpa3oBaHus SHEPTUH MPHU B3aUMOICHCTBUHU TEI.

12. CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBHH.



13. CoxpaHeHne UMIyJbca IpU a0COMIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HalGmnroneHue peakTUBHOIO JBUKEHHUSL.

15. CoxpaHeHue MEXaHUYECKOM SHEPTruu Ipu CBOOOIHOM aICHUU.

16. CoxpaHeHHe MEXaHWYECKOW OHEPruu TMpU JBIDKEHUU Tela TMOoj JeHCTBUEM
PYKHUHBIL.

Jlabopamopuvie pabomol u onvimol.

1. KonctpyupoBanue Tpakra A pa3roHa U JallbHEHIIEr0 PaBHOMEPHOTO JBHKEHUS
[IapUKa WA TEICKKH.

2. OmpeneneHue cpelHel CKOPOCTU CKOJIbKEHHUS Opycka WM JIBWXKEHHS IIapuKa I10
HaKJIOHHOM IJIIOCKOCTH.

3. OmpeneneHre yCKOpPEHHs Tela MpU PaBHOYCKOPEHHOM JIBM)KEHUHU I10 HAKIOHHOMN
IJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JIBHKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM JBIKEHHUH O€3 HayallbHOI
CKOPOCTH ITyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIUE IMPOMEKYTKH
BPEMEHH OJMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMAJILHOTO
JaBJICHHUSL.

7. Onpenencare kodhUIMEHTA TPEHUS CKOJIBKEHUS.

8. OmpeneneHue KECTKOCTU MPYKUHBL.

9. Ompenencarie pabOTHl CWJIBI TPEHHSI TPH PABHOMEPHOM JBMKCHHHM Telid II0
TOPU30HTAILHOM MOBEPXHOCTH.

10. OmpeneneHue padOTHI CHIBI YIPYTOCTH TPU MOABEME TPy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. WzyyeHue 3akoHA COXPAHEHUS SHEPTHU.

Paznen 9. Mexannueckue Koj1e0aHUsA M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHWI: MEpHO, 4acToTa,
aMIIMTyna. MaremMatud4eckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue kosuebanus. BoinyxxaeHHsle konebanus. Pesonanc. Mexanuyeckue BOJIHBI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IpoonbHbIE 1 nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHUJIIbI TSDKECTH U CHIIBI YTIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmionenne BeIHYKICHHBIX KoJIeOaHUH U pe30HaHca.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKHIl pe3oHaHC.

JIaﬁopamoprle padomul u onvimol.

1. Onpenenenue 4acToThl U Meproia KoieOaHU MaTeMaTHYeCKOro MasTHHKA.

2. OmnpeneneHre 4acTOTHI U EPHOAA KOJIeOaHUH MPY>KUHHOTO MasTHUKA.

3. HccnenmoBanne 3aBHCHMOCTH TIepHOJa KoJeOaHWH MOJBENICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. UccnenoBanue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPY>KUHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCMMOCTH IepHoJa KojieOaHuil Tpysa, MOABEIIEHHOTO K HHUTH, OT
Macchl Ipy3a.

ogakrwdE



6. OmbITBI, JAEMOHCTPUPYIOIIKME 3aBUCHUMOCTh IMepHoja KojieOaHUil MIpPYyKUHHOTO

MasATHHUKA OT MacCChI I'py3a U JKECTKOCTH MPY>XUHBI.

7. V3mepeHue ycKOpeHHsI CBOOOTHOTO MaIeHUSI.

Pasznea 10. DiaeKTpoOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIC BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX

BosH. [lIxana QJICKTPOMAaruuTHLIX BOJIH. Hcnons3oBanne QJICKTPOMAaruuTHLIX BOJIH AJIA COTOBOH

CBs3H.

DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BonHOBbIe cBOMCTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimol.

1. Vzy4eHue CBOMCTB 3JICKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIBHOTO TeseoHa.

Pasgea 11. CBeroBbIe IBJICHUA.
JlyueBass monenb cBera. Mcrounuku cBera. [IpsiMonmHEHOE pacnpoCTpaHEHUE CBETA.

3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpCJIOMJICHUA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA.

Hcmonp30BaHue MOJIHOTO BHYTPCHHCETO OTPAKCHHUA B OIITUYCCKUX CBCTOBO/IAX.

JIunza. Xopn nyqeﬁ B JmH3e. OnTmdyeckas cucTeMa Q)OToaHHapaTa, MHKPOCKOIIa H

TesiecKomna. 11a3 kak onTuyeckas cucteMa. biM3opykocTs U AaabHO30PKOCTb.

Pasnoxxenue 0Oenoro ceera B CIICKTP. Omnbitel HeroTtona. CrioxxeHue CIICKTpPAJIbHbIX

uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpamonnHENHOE pacCIpOCTPAaHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Tomyuenue n300paskeHHit B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon sydelt B coObuparomiei JuHse.

XoJ1 Tydei B pacCEenBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHUii ¢ TOMOIIBIO JTUH3.

. Ipunnun neiicTBus gporoanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mopuens rnasa.

11. PasnoskeHue 6em0ro cBeTa B CIEKTP.

12. Tlonydenue 6enoro cBeTa MpH CIOKEHUU CBETa Pa3HbBIX 1IBETOB.
Jlabopamopuvie pabomol u onvimol.

1. WccnenoBanue 3aBUCIMOCTH YTJIa OTPAKEHHsSI CBETOBOTO JIyda OT yTJja MaeHusl.
2. N3yueHne XapakTepUCTUK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia IPETOMIICHUSI CBETOBOTO JIy4a OT yIJia MaJleHus Ha

CoNR~ LN E

TpaHUIEC «BO3AYX—CTCKIIO».

4. TlomyuyeHue N300paKEHUN C TOMOIIbIO COOUPAIOLIECH JTHH3HI.

5. Ompenenennie (HOKyCHOTO pacCTOSHUS M ONITHYECKON CHIIBI COOMparoIel JINH3HI.

6. OnbITHI MO Pa3IOKEHHUIO OETIOr0 CBETA B CHEKTP.

7. OnpITHl MO BOCHPUATUIO I[BETA MPEAMETOB IpPU UX HAONIONEHHWU Yepe3 LIBETOBBIC

(GUIBTPBI.

Pa3nen 12. KBaHnTOBLI€ SIBJICHHS.
OmneiTel Pezepdopna u muranerapHas mozens aroma. Mojens atoma bopa. Mcnyckanue u

IOrJIOMCHUE CBETAa aTOMOM. KBanThbl. JInnenyaTeie CIICKTPBHI.



PannoaktuBHOCTh. Anb(a-, Oera- um ramma-uznydeHus. CTpO€HHE aTOMHOTO sipa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJiypacnaaa aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOT0 M MacCOBOT'O YUCEN. DHEPTUs CBSA3U
aToMHBIX saep. CBs3p maccel UM dHepruu. Peaknuu cuHte3a u AeneHus sanuep. VcrouHuku
sHeprun CosHIA U 3BE3N.

AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIyYEHUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CHexTpsl U3J1y4eHUs U TOTJIOLIEHUS.

CrieKTpbl pa3IMyuHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenue tpekos B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYUSHHI.

. Perucrpanus uznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

./Ia60pam0pubte paodomwt u onvimol.

1. HabnroieHue CIIOMIHBIX U IMHEHYAThIX CHEKTPOB U3JIy4YEHUS.

2. UccnenoBaHne TPEKOB: M3MEPEHHUE DHEPTMU YaCTHUIBI MO TOPMO3HOMY MYyTH (IO
¢dororpadusm).

3. M3mepenue painoakTHBHOTO GOHa.

IHoBTOpHTE/ILHO-0000111A10IIUIT MOTYJIb.

[ToBTOPUTENBbHO-0000MIAOIIMKA ~ MOJYJIb TMpEAHA3HAueH I CHUCTEMaTH3aluu U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO NP U3YUYCHUN
BCEro Kypca (pu3uku, a TakkKe sl MOArOTOBKM K OCHOBHOMY T'OCY/JapCTBEHHOMY 3K3aMEHY IO
¢uzuke st 00yyarouXxcs, BBIOPABIINX 3TOT y4€OHBIN MpeaMeET.

[Ipy wu3yyeHMM [OAHHOTO MOAYJS PEAIU3YHOTCS M CHCTEMAaTU3UPYKOTCS  BUJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuyuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 00ydeHus, (popMupyercs ecTecCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOECHHE HAyUYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pemarth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[IpyHIMIMATBHO AESITEIBPHOCTHBIM XapakTep JaHHOIO paslieia peau3yeTcsl 3a CUET
TOT0, YTO 00yHYarOIIMECs BHIMOIHSIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMM pacro3HaBaTh M HAYYHO OOBSICHATH (PHU3UUECKUE
SBJICHUS B OKPY’KAIOIEH IPUPOJIE U IOBCEAHEBHOM )KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHUCIIE JUIS
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUYECKUX BBIBO/IOB;

OOBSICHATH HayuyHble OCHOBBI Hamboyiee BaXKHBIX JOCTHXKEHMH COBPEMEHHBIX
TEXHOJIOTHl, HallpuMep, MPAKTUYECKOTO HCIONb30BAHMS PA3IUYHBIX MCTOYHHUKOB SHEPrUU Ha
OCHOBE 3aKOHA IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPIHH.

ogakrwdE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3ydenne ¢u3nku Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUS HampaBlIeHO Ha
JOCTHKCHUE JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare wu3ydeHuwss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyyatomierocst OyayT chopMHPOBAHBI CIEAYIOMINE TNYHOCTHBIE PE3YJIBTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIUTAHMSA:

- TPOSIBIICGHHE WHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOI
¢du3nveckoil HayKH;

- ICHHOCTHOE OTHOIICHUE K JOCTHKEHUSAM POCCHUHCKUX YUEHBIX--(DU3UKOB;

2) rpa:kAaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKAEHHHM OOIIECTBEHHO 3HAYMMBIX W
OTHYCCKUX HpO6JIeM, CBA3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,

- OCO3HAaHUE BYKHOCTH MOPAIbHO--3THYECKUX MPUHIIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

- BOCIIPUATHE ICTETHYECKUX Ka4eCTB (PM3MUECKOIM HAyKU: €€ TapMOHHYHOTO TIOCTPOCHHS,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHME IICHHOCTH (PU3MUECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BXKHEHINIEH COCTABISIONICH KYIbTYPBI;

- pa3BUTHE HAYYHOH JIIO003HATENILHOCTH, HHTEPECa K UCCIIE0BATENILCKOM NesTETbHOCTH;

5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI H IMOIHOHAJIBHOT0 0J1arOIOTyYHsI:

- OCO3HAHME IIEHHOCTH 0E30IacHOro obpasza KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B&)KHOCTH IIPABUJI 0€3011aCHOT0 MMOBEJCHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUIECKUM
" TCIIJIOBBIM O60py,I[OBaHI/I€M B IOMAIIHUX YCJIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa pe(IIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTo
e TpaBa y JPyroro 4elioBeKa;

6) TpynoBOro BoCnuTAHUSA:

- AKTHMBHOC Yy4YaCTHC B PCHICHUMU MPAKTUUCCKHUX 3adaqd (B paMKax CEMbH,
o0Opa3oBaTeNbHOW  OpraHu3alMM, TopoJa, Kpas) TEXHOJOTMYECKOM U COIMaJIbHOMN
HAIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM UHCie U (PU3HMUECKUX 3HAHUI;

- HHTEpeC K MPaKTHUECKOMY U3YUYEeHHUI0 podeccui, CBI3aHHbIX C (PU3UKOMH;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

- OpUEHTalus Ha NpHUMEHeHHe (PU3MUECKUX 3HAHWM Uil peleHus 3agad B 0O0JIacTH
OKPY)KaI-OHIGI\/’I CpC€abl, IMIAHUPOBAHUSA IMOCTYIIKOB M OLUCHKHW HX BO3MOXXHBIX HOCHC}ICTBI/Iﬁ JJIsA
OKpY’Karollel cpeapl;

- OCO3HaHUeE TII00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIEM 1 TIYTEH UX PeIIeHHS,

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSM COLMAIbHOI M NPUPOIHOM cpelbl:

- HOTpe6HOCTI) BO BSaHMOHCﬁCTBHH IIpy BBIITOJHCHHHU I/ICCHe)IOBaHI/II\/'I U TIPOCKTOB
¢u3nUeckoil HanPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUAM JAPYTHUX;

- IIOBBIIICHUEC YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 NPaKTHICCKYIO JCATCIBbHOCTD,

- oTpeOHOCTh B (JOPMHMPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (OpMYIUpPOBATh UJEH,
IIOHATHS, TUIIOTE3BI O (1)I/ISI/I‘ICCKI/IX 00BEKTAX U SIBJICHUSAX,

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJIGHHE aHAJIM3UPOBaTh W BBIABIATH B3aUMOCBSI3M IPHUPOJBI, OOILIeCTBa U
9KOHOMMKH, B TOM YHCJIE C HCIIOJIB30BAHUEM (1)I/ISI/IV—I€CKI/IX 3HaHPII>i;

- OLIGHKa CBOMX JIEHCTBHM C yu€TOM BIHMSHHUS Ha OKPYXKAIOLIYI0 CPEAy, BO3MOKHBIX
I7100aTBHBIX TTOCIEICTBH.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbprare ocBoeHuss mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomerocs OyayT c(hOpMUPOBaHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCAJbHbIE Yy4ueOHbIE JEHCTBUS, KOMMYHHKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbBIC ICHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3oBble JlornyecKkue AeiCTBUA:

® BBIBJIATH U XapaKTEPH30BAThH CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHUN);

® YCTaHaBIMBATbh CYLIECTBEHHBIH IPU3HAK KJIACCU(UKALMU, OCHOBAHUS JUIsl 00001IeHUS
Y CpPaBHEHUS;

® BBIIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX (paKTax, JAHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

® BBIBJIATH NPUYUHHO--CIEICTBEHHbIE CBSI3U IPU H3yYEHUM (U3UYECKUX SIBICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIE€YKTUBHBIX U HHIAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

® CaMOCTOSITEIbHO BBIOMpaTh cHoco0 peuieHus ydeOHOH ¢u3myeckoil 3amauu
(cpaBHEHUE HECKOJBKHMX BAapUAHTOB pEILIEHUS, BBHIOOpP HamOojee MOAXOAALIEro € Y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eHCTBUSA:

® CIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;

® [POBOAUTH [0 CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHbBIN
¢bu3nuecknit FKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHue (PU3NUECKOTO SIBJICHMUS;

® OIEHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAINIO, OJYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOSATENbHO (HOpMYyTUpOBaTh OO0OOWIEHHS M  BBIBOJBI 10  pe3yJbTaTam
POBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® TIPOrHO3MPOBATh BO3MOKHOE JajbHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pa6ora ¢ undopmanueii:

® [PUMEHATH pa3jIMyYHble METOJIbl, HHCTPYMEHTBhl M 3allpoChl MPHU MOUCKE U O0TOOpe
MHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHoW (pu3ndeckoil 3ai1auu;

® aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH HUH(POPMALMIO PA3TMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (hopMy mpencTaBieHHs HHPOpMAILUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TuarpaMMaMu, HHOW rpaduKoi u
WX KOMOMHAITUSIMU.

KoMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIE JCHCTBHUSA:

e B Xxoje OOCYyXJIeHHUs yueOHOro MaTepuana, pe3yJibTaToB JIa0OPaTOPHBIX PaboT H
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl W BBICKA3bIBaTh HJCH,
HaIleJICHHbIE Ha pelleHNe 3a/1a4l U MoJIep:KaHue 0J1aroKenaTeIbHOCTH OOIIEeHNUS;

® COINOCTaBIATH CBOM CYXKIEHUS C CYXICHUSIMH JPYTHX YYacTHHUKOB JMaJora,
OOHapy’KUBaTh pa3jIMYMe U CXOJCTBO MO3ULIUH;

® BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTAX;

e myOMUYHO TMPEACTABIATh PE3YyJbTAaThl  BBIIOJHEHHOTO  (U3WYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMS, IPOEKTA);

® [IOHMMATh M HCHOJB30BATH NPEUMYLIECTBA KOMAaHIHON M WHAWBUIYAIbHOM pabOTHI
IIPY PELICHUH KOHKPETHOH (pu3rueckoit mpoOaemsl;



® [PUHUMATH LEIUM COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH JEHUCTBUS IO €€
JOCTHIKEHUIO: PaCIpelleNsiTh PO, 00CYKIaTh MPOIECCH U PE3yIbTaThl COBMECTHON padOTHI,
0000111aTh MHEHHUS HECKOJIBLKUX JIONEH;

® BBINIOJIHATh CBOIO YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO pE3yJIbTaTa IO CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMU WICHAMU KOMaH/IbI;

® OICHMBATh KA4YeCTBO CBOETO BKJIaJa B OOMUHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIbHO C(hOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHble yHMBepcaJIbHbIE y4eOHbIe JeiicCTBUS

Camoopranmszaums:

® BBIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYalUsIX, TPEOYIOMUX I pEIICHUS
bu3nUecKux 3HAHUH;

® OpPHUEHTHPOBATHCS B PA3IUYHBIX MMOAXOJAX MPUHATHS PEIICHUN (MHIWBHUIYaIbHOE,
MPUHITHE PELICHUS B TPYIINE, IPUHATHE PELICHUH TPYIINOi);

® CaMOCTOSITCIIBHO COCTaBJISITh AJITOPUTM pelieHUs (U3MYECKOW 3a/lauyd WM TUTaHa
UCCIICIOBAaHMSI C YY6TOM  HMEIOIIUXCS PECYypcoB H  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeajiaraéMble BApUAHTHI PELICHUM;

e Jenath BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, SMOIMOHAJbHbII HHTE/JIEKT:

® /aBaTh aJCKBATHYIO OLICHKY CUTYallMU U Mpeuiarath 1jaaH e€ N3MEHEHUS;

e OOBSCHATH TMPUYHMHBI JOCTHIKEHUS (HEIOCTHKEHMS) pEe3yJbTaTOB JAEATEeIbHOCTH,
JIaBaTh OIEHKY MPHOOPETEHHOMY OIBITY;

® BHOCHTH KOPPEKTHUBHI B JICATEIBHOCTh (B TOM YHUCIIC B XOJ BHITIOJHEHUS (PU3HUECKOTO
WCCJICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS CHUTYaIlui,
YCTaHOBJICHHBIX OIMIUOOK, BOZHUKIIINX TPYIHOCTEH;

® OIICHUBATH COOTBETCTBUE PE3YJIbTaTa IEJIH U YCIOBHSIM;

® CTaBUTH Ce0S HA MECTO JPYroro 4YeJIOBEeKa B XO0JI€ CIOpa WM AUCKYCCUU HAa HAYYHYIO
TeMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

e TpuU3HAaBaTh CBOE MPaBO Ha OWIMOKY MNpH pelieHuH (QU3NYEeCKHX 3adad HId B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI H TAKOE K€ MPABO JAPYTOro.

MHNPEAMETHBIE PE3YJbTATbBI

K xonuy oOydeHnust B 7 Kjacce npeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® UCMONB30BaTh TMOHATHS: (UINYECKHE ¢ XUMHYECKHE SBICHUS, HaOI0/IeHuE,
DKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, €AMHULIBI (PU3NIECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBWIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOACWUCTBYIOIIAS CHIIA,
nedopmanus (yrnpyras, njaacTuueckas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

e paznuyath sBIeHus (quddy3us, TEIOBOE IBMIKEHNE YACTHI] BEIIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JABUKEHUE, MHEPIIMS, B3aHMMOJICUCTBHE Tell, paBHOBECHUE TBEPBIX
TeJ C 3aKpeIUIEHHOM OChIO BpallleHHUs, Mepeaaya JaBiIeHUs TBEPABIMH TellaMH, KHUAKOCTIMU U
razamu, arMocdepHoe HaBJICHUE, TUIAaBaHHUE TeN, MPEBPALICHUS MEXaHWYECKOW SHEpPruu) IO
ONMCAHUIO HUX XapaKTEepPHBIX CBOICTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
du3nueckoe sBICHUE;

® pAacIo3HABaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SBJICHHUHN B OKPYXKAIOIIEM MUPE, B
TOM uncie (U3NUECKUE SIBICHUS B MIPUPOJIE: MPUMEPDI JBUKEHHS C PA3IMUYHBIMU CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE



aTMoc(epHOro JaBlieHUs Ha KUBOW OpPraHu3M, IUIaBaHUE pbIO, pplyaru B Teje YeloBeKa, Mpu
TOM TMEPEBOJUTH MPAKTHUECKYIO 33Jady B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

® OMUCHIBATh U3YUYECHHBIE CBOWCTBA Tel M (U3NUYECKUE SBICHUS, UCIIOIb3Ys GU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, MyThb, CKOPOCTb, CPEAHSSI CKOPOCTD,
CWJIa YIPYTOCTH, CHJIa TSDKECTH, BEC T€ja, CUjla TPEHUs, JAaBiieHue (TBEPAOIO Tena, KHUIAKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHU4eckas paboTa, MOIIHOCTb, IJIE€YO CHJIbI, MOMEHT CHUJIbI,
KOX((UIIMEHT TOJIE3HOTO JCUCTBHUS MEXaHU3MOB, KMHETHYECKAas M TMOTCHIMATbHAs dYHEPTrus),
IpU ONHCAHUM MPABWJIBHO TPAKTOBaTh (U3NYECKUI CMBICI HCIOJIb3YEMbIX BEIMYUH, HX
0003HaYCHHSI U CIUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE JTAHHYIO
bu3nYeCKy0 BEIMUMHY C APYTUMHU BEITUYMHAMHU, CTPOUTH IpadUKU M3yUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYMH;

® XapaKTepHu30BaTh CBOWCTBA Tel, (PU3WYCCKUE SIBICHUS W TPOIECCHI, HCIOIb3YS
MpaBuJia CIOKEHUs cuil (BAOJIb OHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBeCHs pbluara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXAHHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPTUu, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIHCHIBATH €T0
MaTeMaTU4YeCKOe BHIPAKCHHUE;

e OOBSCHATH (PU3UYECKHUE SIBIICHUS, MPOILECChI M CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIIBIATh HMPUYMHHO-
-CJIC/ICTBCHHBIE CBS3M, CTPOUTHh OOBACHEHWE W3 1—2 JIOrMYecKHX MIaroB ¢ omopoil Ha 1-2
M3YYECHHBIX CBOMCTBA (PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH;

e pemaTh pacy€THbE 3a7aud B 1—2 [elcTBUSA, HUCHONB3YS 3aKOHBI W (POPMYJIBL,
CBS3BIBAIOIIME (PU3WYCCKUE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKOE YCIIOBUE, MOACTaBIATh (U3UYECKUE BEIUYUHBI B (OPMYIBI U MPOBOAUTH PACUETHI,
HaXOJIUTh CIIPABOYHBIC JJAHHBIE, HEOOXOIUMBIE IS PELICHUS 3a/1a4, OLICHUBATh PEATMCTHYHOCTD
MOJTy4eHHOU (PU3NUeCKOi BETMUNHBI,

® pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPH TMOMOIIN (HU3HUECKUX
METO/IOB, B OIHCAHUW HCCJICIOBAHUS BBIJEIATh TPOBEPSAEMOE MPEANOIOKEeHHE (THIOTE3Y),
pa3inyaTh U MHTEPIPETUPOBATH MOMYUYEHHBIH pe3yibTaT, HAXOJIUTh OMIMOKH B XOJE OIBITa,
JieNaTh BBIBOJIBI TIO €T0 pe3yJibTaTaM;

® [IPOBOJUTH ONBITHI IO HAOIIOJAEHUIO (PU3NYECKUX SBICHUN WIH (PU3NYECKUX CBONCTB
Ten: GopMYyIUPOBATH MPOBEPSIEMBIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY M3 MPEITIOKEHHOTO
000py1I0BaHUsI, 3aITUCHIBATh XOJ OTBITA U (POPMYITUPOBATH BHIBOIBI;

® BBITIOJHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI 1
TEMIEPATyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBLIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

® T[IPOBOJIUTH MCCIICIOBAHME 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JIPYTOH C
WCITOJIH30BAaHUEM TPSIMBIX W3MEPEHHH (3aBUCHMOCTH IYTH PAaBHOMEPHO JBHKYIIErOCs Telia OT
BPEMEHH [BMKEHHS Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tela, KauecTBa 00pabOTKU
MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHUJIBI TPEHHS OT IIJIOMIAIN CONMPUKOCHOBEHHUS TEN, CHIIBI
YOPYTOCTH OT YUIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTh
TeJa W OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeNO, YCIOBUU TUIABaHUS TEJN, YCIOBHMA paBHOBECHS phlyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIEOBaHUS, COOMpATh YCTAHOBKY U BBIOJHATH
U3MEPEHHs, CIenys TMpeUIOKEHHOMY TUTaHy, (UKCHpOBaTh pe3yibTaThl TOTYYEHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJAC MPEAJIOKEHHBIX TaOMUI[ U TpaduKoOB, IelaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHUS;

® TMIPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTU W TBEPAOrO Tela, CUila TPEHMS CKOJIbXEHUS, JABICHUE BO31yXa, BbITAJIKHBAKOLIAS
CWJa, ACWCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOXPOUIUEHT MOJE3HOTO NEHCTBHUS



IPOCTBIX MEXaHU3MOB), CIeQys MNPEI0KEHHOM HMHCTPYKLUM: NPU BBITOJHEHUH H3MEPEHHH
coOMpaTh SKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHNUE HCKOMON BEJIMYHHBI,

e coOmofaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

® YyKa3pIBaThb MPHUHLUIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pblYar, IOJBUXKHBIA H
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

® XapaKTEepHU30BaTh MPUHIUMBI JCWCTBUS HW3YyYEHHBIX TNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONKMCaHUsA (B TOM YHUCIIE: NOJIUIHUKYN, YCTPOHCTBO BOAOIPOBOA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOH HACOC, apeoOMETp), HCIOIb3YS
3HAaHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HeoOXoauMmble (PU3MUECKHE 3aKOHbl U
3aKOHOMEPHOCTH;

® MPUBOJIUTH TNpUMEPHl (HAXOMUTh HMH(POPMAIMIO O TMPHUMEpax) MPAKTHIECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM JKU3HU i oOecrieueHust 6e301acHOCTH
npu OOpamieHuu C MpHOOpaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 30POBbS M
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBECHUS B OKpY KaloIlIel cpese;

® OCYLIECTBIATh OTOOpP HCTOYHUKOB HHGpopMmanuu B MHTepHEeTe B COOTBETCTBHM C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUA W TYTEM CpaBHEHHUS
pa3IMYHBIX HMCTOYHHUKOB BBIICNATH HMH(MOpPMAIMIO, KOTOpas SBIAETCS HPOTHUBOPEYMBON WM
MOYET OBITh HEJJOCTOBEPHOM;

® JCIIONIB30BaTh IPH  BBHIMOJIHEHHWH  yYEOHBIX 33JaHUl  HAayYHO--TIOMYJISIPHYIO
aUTepaTypy (HU3UUECKOro COAEp)KaHMs, CIIPpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, INpeoOpa3oBaHMs WHGPOpPMANUU M3 OJHON
3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHbIE KpaTKHe MUChbMEHHBIE U YCTHbIE COOOILIEHHUS Ha OCHOBE 2—3
HCTOYHHUKOB MHPOPMAIUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIE ITyOJUYHO JIENaTh KPaTKHUe
cooOlIeHnss O pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAaHHM, MPH 3TOM TPaMOTHO
UCTIOJIF30BaTh W3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COMPOBOXKIATh BBICTYIIJICHHE
MIpE3EHTALUEN;

® IIpU BBINOJIHEHUHU YUYE€OHBIX MPOEKTOB M UCCIEIOBaHUN pacnpeaesTh 005S3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTABIEHHBIMH 3aJadyaMH, CJIEAUTh 32 BBIIOJHEHHUEM IIJaHa
NIeCTBUH, aJeKBATHO OICHMBATh COOCTBEHHBIH BKJIAJ B NIEATEIHLHOCTH TPYIIBI, BHICTPAHBAThH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHHUE OKPY KAIOIIHX.

K koHiy oOydenus B 8 Kiacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

® JCMOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKUE U aMOp(HBIE TeJla, HACBIIIIEHHBIN
Y HEHACBHIIICHHBIN Map, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEPrusi, TEIJIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUH 3apsifl, DJIEKTPUYECKOE II0JIe, IMPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE T10JIE;

® pasnuuaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHHE U CiKaTHe, TeIulonepenada, TEMIoBOe
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, IIJIaBJICHUE,
KpucTaJIM3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TerIonpoBOJHOCTb, KOHBEKIUS,
U3IIyYEHUE), JJIEKTpU3alMs TeJl, B3aUMOJEHCTBUE 3apsAA0B, NEHCTBHUS JJIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM, DJIEKTPOMAarHUTHAsi MHIYKIHMS) MO OMMCAHUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

® Ppacro3HaBaTh MPOSIBICHHE U3YYEHHBIX QU3NUECKUX SABJICHUN B OKPYXKAIOLIEM MUPE, B
TOM dYHCle (U3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIC



SBJICHUS B IPHUPOJE, KPUCTAJUIBI B MNpHUpone, usnydeHue CojHLa, 3aMep3aHHe BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHHE pPOCHI, TyMaHa, HWHEs, CHEra, OJJIGKTPUYECKUE SIBICHUS B
aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid Mmosrocos,
pOJIb MAarHUTHOTO IMOJIA JJI1 JKU3HU Ha 3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJICJIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3HUECKUX
SIBIICHUI;

® OIUCHIBATh U3yUYCHHbIE CBOICTBA TN U (PU3UUYECKHE SBICHHS, UCIIOIB3Ys (pU3HUecKue
BEJIMUYMHBI (TeMIlepaTypa, BHyTPEHHs SHEPIHsl, KOJIMYECTBO TEILIOTHI, yAEIbHAs TEIJIOEMKOCTh
BEIIIECTBA, YJAEIbHAs TEIUIOTAa IIJIaBJICHUs, YyJAElbHas TEIUIOTa HapooOpa3oBaHMs, YJelbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA(P(OUIMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIIWHBL,
OTHOCHUTEJIbHASI BJIAXHOCTb BO3[yXa, 9IEKTPUUYECKUI 3apsi, CcWila TOKa, 3JIEKTPUUYECKOe
HaNpsDKEHUE, COMPOTHBICHUE MPOBOJIHUKA, YJENBbHOE CONPOTHBIEHUE BEIIeCTBa, padoTa u
MOIIHOCTb JIEKTPUUYECKOI'O TOKA), MPH ONUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICI
UCTIOJIb3YEMBIX BEIMYHH, 0003HAYCHUS U eIUHUIIBI (PU3MUYECKUX BEITMYNH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO (PU3UYECKYIO BEIWYMHY C JPYT'MMHU BEJIWYMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKIX BEINYHH;

e XapaKTepu3oBaTb CBOMCTBA TeJl, (PU3UYECKUE SIBICHHUS U IPOLECCHI, HCIOIb3Ys
OCHOBHBIC TIOJOXEHHUS MOJIEKYJIIPHO--KMHETUUECKOW TEOpUU CTPOEHUS BEIIEeCTBa, MPUHIIMII
CyNepHo3ulMK Nojiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsja, 3akoH Oma ais
ydacTka Lemny, 3akoH J[xoyns—JIeHna, 3akoH coXpaHEeHUs! S3HEPTUH, IPU ITOM JIaBaTh CJIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3allMChIBaTh €M0 MaTEMATHUYECKOE BbIPAXKEHHUE;

® OO0BACHATH (PU3MUYECKHE TPOLECCHl M CBOMCTBA Tel, B TOM YWCIEC M B KOHTEKCTE
CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUNHHO-CIIEACTBEHHbIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IaroB ¢ OMOpOH Ha 1—2 HM3Y4YEHHBIX CBOICTBa
bu3nuecKux sABICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemath pacuéTHbIe 337a4d B 2-3 JEHCTBUA, MCIONB3YS 3aKOHbI U (OPMYIIHI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHajM3a YCJOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCJIOBHE, BBIABIIATH HEJOCTATOK JaHHBIX /IS pEIeHUs 3a/laud, BHIOMpaTh 3aKOHBI U
dopMyIibl, HeoOXoaUMBIE AJIsi €€ pEelIeHUs, MPOBOJUTh Pacd€Tbl U CPABHHUBATH IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

® pacrmo3HaBaThb NPOOJEMbI, KOTOPbIE MOXXHO PpEIIUTh MpPU TOMOLIM (PU3UUECKUX
METOJIOB, HCIOJIb3ysl OINUCAaHUE HCCIEIOBAHMs, BBIIEIATH IPOBEPSEMOE MPEIOIOKEHHE,
OLICHMBATh MTPaBUWJIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0OBAHUS, 1€1aTh BBIBOJIBI;

® [POBOAMTH OMBITHI MO HAOIIONEHUIO (PU3MUECKUX SIBIECHUHN WM (PU3NYECKUX CBOICTB
Ten (KanWUISIpHbIE SIBJIEHMSI, 3aBUCUMOCTh JABJICHUS BO3/AyXa OT ero o0Obéma, TeMmIieparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHWS M HarpeBaHUsl IPU HU3JIyYEHUH OT LBETAa W3IIydarollen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOABI OT TEMIIEpPAaTypbl >KHJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPHU3alMs TeJl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsiliOB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJlM3alllsl MAarHUTHBIX TIOJIEH MOCTOSHHBIX
MarHuToB, JIEMCTBUS MAarHUTHOIO IOJS Ha NPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpoBaThb  MPOBEPSEMbIE
IPENONI0XKEeHUs, COOUpaTh YCTAaHOBKY M3 MPEUI0KEHHOTO0 OO0OpYJOBaHUS, OINHUCBHIBATH XO[
ombITa U (POPMYIHPOBATH BHIBOBL;

® BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIHHON BIIAXXHOCTH BO3]yXa,
CHJIBI TOKA, HAIPsDKEHHs C MCIOJIb30BAaHMEM aHAIOTOBBIX MPUOOPOB M JAaTYUKOB (DHU3MUYECKHX
BEJIMYMH, CPAaBHUBATDH PE3yJIbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COIIOTHOMN MOTrPEIIHOCTH;

® T[IPOBOJIUTH MCCJIEOBAHHME 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYHMHBI OT JIPYTOH C
UCITIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONpPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOMEPEYHOr0 CEUYEHHUS M YJEIbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOAHUKA,
CWJIBI TOKA, WAYIIET0 4epe3 IPOBOAHHUK, OT HANpsHKEHUS Ha IPOBOAHMKE, MCCIEAOBAaHUE



[OCJIEI0BATEIBHOTO M MApajuIeIbHOTO  COEAMHEHUI  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHNe, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIEIys IPEJIOKEHHOMY TUIaHy,
(GuKCUpoBaTh pPe3yNbTaThl IOJYYEHHOH 3aBHCUMOCTH B BHUJAE TaOiul M TpauKOB, JeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

® TMPOBOAWTH KOCBEHHBIE M3MEpPEHUs (U3NUECKUX BENUYMH (yIENIbHAS TETIOEMKOCTD
BEIIECTBA, CONPOTUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTH BIIEKTPUYECKOTO TOKA):
IUITAHUPOBATh M3MEPEHMs, COOMPATh HKCHEPUMEHTAIbHYI YCTAHOBKY, CIENys INpeJI0KEeHHOU
UHCTPYKIINH, U BEIYUCIIATH 3HAUCHHE BEITUYMHBI;

e coOmoAaTh TMpaBWiIia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

® XapaKTepU30BaThb MPUHLUMBI JCUCTBUS HU3YyYEHHBIX INPUOOPOB U TEXHUUYECKUX
YCTPOMCTB ¢ ONOPOM Ha UX OomucaHus (B TOM YHCIE: CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETD,
napoBasi ~ TypOMHAa,  aMImepMeTp,  BOJbTMETP,  CYETYMK  OSJIEKTPUYECKOM  SHEpruu,
AJIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HAarpeBaTelbHBIE  AJIEKTPONPUOOpPBHl  (IpUMEpHI),
JJIEKTPUUECKUE NPEJOXPAHUTEIM, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSIHHOTO TOKa),
UCTIONB3Ysl 3HAaHUS O CBOMCTBaxX (U3UYECKUX SBICHHH W HEOOXOQUMblE (PHU3UUECKUe
3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U W3MEPUTENbHBbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUraTellb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI
AIIEKTPUYECKUX LEeneil ¢ MOCHeA0BaTEIbHbIM U MapajlielbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasyinyas ycJIoBHble 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LeTeH;

® [PUBOJIUTH MNpUMEpbl (HAXOMUTh HMH(MOPMALMIO O MpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEIHEBHOW JKU3HM /IS oOecTiedeHns 0€301macHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPONMCTBAMM, COXpPAHEHHs 310pPOBbS U
cOOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKpY KaIOIlIEel cpefe;

® OCYyIIECTBIATh NOMCK HHpopManuu (u3NYecKoro cojaepkanusi B WHrepHere, Ha
OCHOBE HMMEIOLIUXCSA 3HAHUN M MyTEM CpPaBHEHMs JIOTMOJHUTENBHBIX HCTOUYHUKOB BBIJIENSATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

® UCNOJb30BaTh IPU  BHIIOJHEHUM YYEOHBIX 3a/JlaHUil  HAYYHO--TIOMYJISIPHYIO
aUTepaTypy (QHU3UUECKOro COJAEp’KaHMs, CIIpaBOYHblE MaTepuanbl, pecypcbl cetu HHTepHer,
BJa/JeTh MNpUEMAMHU KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpazoBaHusi MHGOpMallMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYyTYIO;

e co3JaBaTh COOCTBEHHbIE MHMCbMEHHBIE M KpaTKUE YCTHBIE COOOLIEHMs, 00001as
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COJIEpXKaHMsI, B TOM YHUCIIE MyOJINYHO
NPEJICTaBIATh PEe3yNbTaThl MPOEKTHOM WM HCCIIENOBATEIbCKON N1€ATeIbHOCTH, MPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YUYCHHBIH MOHATUHHBINA ammapar Kypca (U3HKH, COIpPOBOXKIATb
BBICTYIUICHHUE NTPE3CHTALNEM;

® [pU BBHINOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3MUECKHX MPOILIECCOB
pacrpenenaTb 0043aHHOCTU B TPYIIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHa JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OILIEHWBATh COOCTBEHHBIN
BKJIaJl B JIEITEIBHOCTh I'PYMIIbI, BHICTpPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIAL
TOTOBHOCTb pa3pemiaTs KOHQIUKTHI.

K xoniry obydyeHust B 9 kJjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

® UCIIONBb30BaTh TMOHATHUS: CHUCTEMa OTCU€ra, MaTepualibHas TOYKa, TPACKTOpHUs,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO NBIDKCHHS, nedopmarus (ympyrasl, TIacTH4YecKas), TPeHUe,
[EHTPOCTPEMHUTEIBPHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3Kd, LEHTP TAKECTH, abCOIIOTHO
TBEP/OE TENO, HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U BOJIHBI,



3BYK, HHOQPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHHIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M AIBHO30PKOCTh, CIIEKTPHI UCITYyCKAaHHs U MOTJIONIEHHs, anbda-, OeTa- u
ramMMa-u3J1y4eHusi, U30TOIbl, AepHAst YHEPIeTUKA;

® pasnuuaTh SBJIECHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIUMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE IpPsMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeEJI, PEaKTUBHOE [BMKECHUE, KOJeOaTeIbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKJCHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBHMKEHHE,
OTpa)K€HHE 3BYyKa, NPSAMOIMHEHHOE pacIpOCTPAHEHHE, OTPAKCHUE U IPEIOMIICHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSI CBETA, €CTECTBEHHAs paJMOAKTUBHOCTb, BO3HMKHOBEHHE
JUHEHYAaTOro CHEKTpa M3JIy4eHHs) IO OINUCAHMI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTAaHHOE (PH3HUUECKOE SBJICHNUE;

® pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUYECKHX SBICHUHN B OKpY’KarolieM Mupe (B
TOM 4Hcie (pU3HUECKUe SIBICHUS B IPUPO/IE: IPUIMBBI U OTJIUBBI, ABMKeHHE M1aHeT ColHeuHoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKHE SBJICHHUS B
npupose, OMONOrMYecKoe JEHCTBUE BUAMMOIO, YJIbTPapUOJIETOBOIO U PEHTIE€HOBCKOIO
U3Iy4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, paAHMOaKTUBHOE
U3JIy4YE€HUE MPUPOJHBIX MHHEPAJIOB, AEHCTBHE PAaJUOAKTUBHBIX H3JIYyYEHUI HaA OpraHu3M
4eJI0BEKa), IPU 3TOM IEePEeBOIUTh NPAKTUUYECKYIO 3a/1auy B Y4eOHYI0, BBIJENATh CYILlECTBEHHbIE
CBO¥icTBA (MTPU3HAKK) GU3UIECKUX SIBICHUI;

® OIUCHIBATh U3yUYCHHBIE CBOMCTBA TN U (PU3MUYECKHE SBIICHHS, UCIIONB3Ys (pU3HUecKue
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMelieHle, IyThb, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CWJIa YINPYrocTH, CHJIa TSDKECTH,
YCKOpEeHHE CBOOOJHOTO MajieHUs, BEC Tejla, MMITYJbC Tejla, MMITYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLIMAJbHAs DHEPIUsl CKAaTOW NpPYKUHBI, KMHETUYECKas DHEPrus, IOJHAs MEXaHWYEeCKas
SHEprus, Mepuoja M 4YacToTa KoJeOaHWMH, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
(bu3nyecKuil CMBICT UCHOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IUHHIBI (U3MYECKUX BEIMYMH,
HaXoJUTh (OPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIMYMHAMH,
CTPOUTH TpapMKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBJICHUS U MPOLECCHI, UCIOb3YS 3aKOH
COXPAHEHHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLUI CYNEPIO3ULNN CHJI, TPUHLIHUII
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMSI MMITYJIbCa, 3aKOHbI
OTpPaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MAaCCOBOTO YHUCEN IPU
AJIEPHBIX pEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTEMaTUYECKOE BBIPAKEHHUE;

® O00BACHATH (PU3UUECKUE TPOLECCHl M CBOICTBAa Tell, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH NPUYMHHO--CIIECTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOIMUYECKHUX ILIArOB C ONMOPOM Ha 2—3 M3Y4YEHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

e pewmaTh pacy€THblEe 33Jayd (OMUpaloIIMecs Ha CcHCTeMy M3 2-3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI M (OpMYJIbI, CBS3bIBAaIOIIME (pU3MUYECKHe BEIMYMHBI: HAa OCHOBE aHAlIM3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONIME MWW HU30BITOYHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOJUMBIE Ul PELICHHUs, IPOBOAUTH PACUEThl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HaYCHUS] PU3NYECKON BETMUHHBI,

® pacro3HaBaTh MpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IpPU TMOMOLIU (HPU3HUECKUX
METOJIOB, HCIOJb3ysl OIMCAaHUE HCCIENOBAHMs, BBIIEIATH IPOBEPSEMOE IPEIOIOKEHUE,



OLICHMBaTb  IPABUIBHOCTh  MOpSAKA IPOBEAEHUS  MCCIEJOBAHUSA, JellaTh  BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

® TPOBOAMTH OIBITHI MO HAOIIONEHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOICTB
Ten (M3ydeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPIMM, 3aBUCUMOCTb I€pHo/ia
KoJIeOaHUH NPYKUHHOI'O MAasATHUKA OT MACChl Ipy3a U KECTKOCTU IPY>KUHBI U HE3aBUCUMOCTh OT
aAMIUTATYABl MJIBIX KOJICOAHUM, IPSIMOJIMHEHOE PAaCcIPOCTPAHCHHUE CBETA, PA3JIOKEHHUE OEIoro
CBETa B CIIEKTP, U3yUECHUE CBOMCTB M300pakeHUsS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coOuparolei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py/10BaHNUs, OMHUCHIBATE X0/
OTIBITA U €TO PE3YbTAThl, POPMYIUPOBATH BHIBOJIBI,

® [IPOBOAUTH INPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HW3MEPEHUM, OIpEaeissl CpeaHee
3HA4YEeHUE U3MEePseMOM BeIMYMHBI ((POKYCHOE paccTosHUE cOOMpParoLIel JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

® TPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIMYUH C HCIIOJIb30BaHUEM
OPSMBIX W3MEPEHUH (3aBUCHUMOCTH ITyTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBUXKEHHUU Oe3
HAYaJIbHOM CKOpPOCTH, Iepuoja KoJeOaHWH MaTeMaTH4eCKOro MasiTHUKAa OT JJIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPAKEHMsI CBETA OT yIjla MAaJCHUs U yIJia MPeJIOMIICHUs OT yIJia MaJeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIPHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTAThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, AeIaTh BBIBOJIBI
10 pe3yJIbTaTaM MCCIIEI0BAHNUS;

® TPOBOAWTH KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIMYMH (CPEIHSISI CKOPOCTh H
YCKOpEHHE TeJa IpPU pPaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHME CBOOOJHOIO IaJeHHUs,
KECTKOCTH MPYKHUHBI, KO3(PPHUIMEHT TPEHUSI CKOIBKEHUS, MEXaHU4eckass padboTa ¥ MOIIHOCTH,
4acToTa M Mepuoj KoieGaHui MaTeMaTH4eCKOro U MpPYKMHHOTO MasTHUKOB, ONTHYECKas CHJIa
coOuparonield  JUH3BI, PATUOAKTUBHBIA  (POH): TUIAHMPOBATH WM3MEPEHHUs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CaeLysl IPeI0KEHHON HHCTPYKIUH,
BBIUMCIISATh 3HAYEHHE BETMYMHBI U aHAJIM3UPOBATh MOJIYyUYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOMN
MOTPEIIHOCTH U3MEPEHUN;

e coOmofaTh MpaBWia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® Dpa3IUyaTh OCHOBHBIE MPHU3HAKU H3YUYEHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOYKa, a0COIOTHO TBEPJOE TEJIO, TOUSUHBIH UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, MIaHEeTapHas
MoJieJIb aTOMa, HyKJIOHHAasl MOJI€Ib AaTOMHOTO $]1pa;

® XapaKTepu3oBaTb NPHUHLHUIIBI JAEMCTBUS U3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOHCTB C OMOpPOM Ha WX OMNHMCAaHUSA (B TOM 4YHCIE: CIHUJIOMETpP, AATYUKHU TIOJIOKEHUS,
paccTosiHUA U YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, HEepHUcKol, (oToamnmapar, ONTHYECKUE
CBETOBOJIbl, CIEKTPOCKOII, J03MMETp, Kamepa BuibcoHa), HMcnonb3ys 3HaHMS O CBOMCTBax
buznyecKux sIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

® JCMOJb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH M3yUYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB M  TEXHOJOTMYECKHX TMPOIECCOB IMPH pEIIeHUH y4eOHO--
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparomiei TMH3e;

® [PUBOJIUTH NpUMEPHl (HAXOOUTh HHGOPMALMIO O TMpPUMEpPax) MNPAKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu oOpamieHuu ¢ npuOOpaMu U TEXHUYECKUMHU YCTPOHMCTBAMH, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHNUS B OKpY KarloIlel cpese;

® OCYLIECTBIATh MOHMCK HH(popMauu (u3ndeckoro cozaepxanuss B VIHTepHere,
CaMOCTOSITENIbHO ~ (OpPMYJIUpPYsT  TIOMCKOBBIM  3ampoc, HAXOAWTh IyTH  ONpeeNIeHus
JIOCTOBEPHOCTH MOJYYEHHON MH(pOpPMAIMK Ha OCHOBE UMEIOIUXCS 3HAHUNA U JOMOTHUTEIBHBIX
UCTOYHUKOB,;



® CIOJIB30BaTh IPHU  BBIMOJHEHUH YYEOHBIX 33JaHUH  HAayYHO--TIOMYJISIPHYIO
auTeparypy (HU3MYECKOro COAEp)KaHMs, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BJIAJeTh INMpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALUU U3 OJHOM
3HAKOBOU CHUCTEMBI B IPYTYIO;

® Co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAINH
U3 HECKOJBKMX MCTOYHHKOB (PU3MYECKOIO COAEp)KaHUs, MyOIUYHO MPEACTaBIATh Pe3yJbTaThl
IPOEKTHON WJIM HCCIIEI0BATENbCKON JESITENBHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3y4YEHHBII NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONMPOBOXKIATh BHICTYIIJICHUE
Ipe3eHTalMen ¢ y4€ToM 0COOCHHOCTEH ay TMTOPHU CBEPCTHHKOB.
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bl
Pa3nea 1. TensioBble siBJIEHUS
Crpoenue u bubmnoreka IIOK | -ycraHOBIEHHE JOBEPUTEIBHBIX
1.1 CBOMCTBA 7 https://m.eds00.ru | OTHOLIEHU! MEXKAY
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Hroro no pazaeny 28 [IpaBiia OOLIEHHUs CO CTApPIIHMU
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https://m.eds00.ru (oOyUaroIUMUCs ), IPUHITUTIBI
* * * y4eOHOW TUCIUTUTAHBI U
% CaMOOpraHH3aIUH;
KJ1acc
- IPUBJICUCHUC BHUMAHU A
DJIeKTPUUYECKH ?tt;l))s_.//sz;g/.g;ju.ru OBy HAMOMIHXCS K TICHHOCTHOMY
© 3apsi/bl. SUDJEC aCMEKTy M3y4aeMbIX Ha YPOKax
21 3apsuKeHHbIe 7 MBI 8 knace ABIIEHUH, OpraHu3aIHs X paboThI
TEJIa U UX httDS//UChEbnlk c HOquaeMOﬁ Ha ypOKE COIUATHLHO
B3aUMOJICHCTB m_os.ru/cataloque? 3HaunMOoii HHpOpMaLHeil —
ue aliases=lesson_te | unummmposanue ee 06CyxIeHNMS,
mplate,video_less | BrickassiBaHMsS 00yJarOIIMUCS
on,video&subject | cBoero MHeHus 10 €€ MOBOLY,
program_ids=31 | BeIpabOTKH CBOETO K HEH
937342 OTHOIIIEHUS;
Bubmorexa [[OK | ~ ACTIOTb30BAHHE BOCIHTATEIbHEIX
https://m.eds00.ru B031\6/IO)KHOCTCI/I COJCPIKAHHS
[714181ce JevonCTpaMIO oBysmowNCs
POII 8 xnace IIPUMEPOB OTBETCTBEHHOTO,
https://resh.edu.ru
[ocTosHHBIN Isubiect/28/8/ IPaKIAHCKOTO MOBEACHUSI,
[SUDJeCl o/ ol
2.2 BJIEKTPUYECKHU 20 1 6 MDI1I 8 TPOSIBJICHUSI YEJIOBEKOIIIO0US U
i TOK Kiace JI0OpOCEePACUHOCTH, Yepe3 oa00p
° https://uchebnik
- / | - " COOTBETCTBYIOUINX TEKCTOB JId
mos.ru Catalogue? | yremps, 3anau s pemenms,
aliases=lesson_te | mpoGuemmsix curyanwmii s
mplate,video_less | oGcyxnenns B knacce;
on,video&subject
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program_ids=31
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2.3

MarnutHrble
SIBIICHUS

0,5

2.4

DneKTpoMaruu
THast
WHIYKLIUA

bu6nunoreka IJOK
https://m.edsoo.ru
[7f4181ce
POII 8 xnacc
https://resh.edu.ru
[subject/28/8/
MDOIII 8 knacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937342

- IPUMEHEHHUE Ha YPOKe
WHTEPAKTUBHBIX (POpM paboThI ¢
00y4aronmMucs:
MHTEJUIEKTYAJIBHBIX UTD,
CTUMYJTUPYIOIITHX
MTO3HABATEIBHYIO MOTHBAIIHIO
00y4aronmxcsi; TMCKyCCuH,
KOTOpBIC JAIOT 00YUYAIOIIHMCS
BO3MOXKHOCTB MPHOOPECTH OITBIT
BEICHUSI KOHCTPYKTHBHOTO
QMajiora; TPyNoBoi paboThl nin
paboTHI B Tapax, KOTOPHIC ydaT
KOMaHJHOH pabote u
B3aUMOAEUCTBHIO C IPYTUMU
IEeTHMU;

- BKIIIOYEHHUE B YPOK UTPOBBIX
MIPOIIE Iy P, KOTOPBIE TIOMOTAIOT
o AeP>KaTh MOTHBALIHIO
00y4Jarouuxcs K MOITy4YeHUIO
3HAHUH, HAJTAXKHUBAHUIO
MTO3UTHUBHBIX MEKIIMIHOCTHBIX
OTHOUICHUH B KJIacce, TOMOTAlOT
YCTAaHOBJICHUIO TOOPOIKEIATEITBHOM
aTMoc(hepsl BO BpeMs ypOKa;

- opranu3anus medceraa
MOTHUBHPOBaHHBIX U
SPYAUPOBAHHBIX 00YYAFOIIIXCS
HaJ UX HEYCIICBAIOIIIMU
OJTHOKJIACCHUKAMHU, JAFOIIETO UM
COIMAITFHO 3HAYMMBIH OITBIT
COTPYIHUYECTBA M B3AUMHOM
IIOMOIIH;

- MTHUIITUUPOBAHUEC U TTIOAJACPIKKA
HCCIIEIOBATEILCKON
JeSITENBHOCTH 00YYaroLIUXCs B
paMKax peaau3ainuid UMU
WHAWBUAYaJIbHBIX U TPYIIIIOBBIX
HCCIIEIOBATEIILCKHUX MPOSKTOB, YTO
JIacT 00YYaIOIIUMCS BO3MOXKHOCTh
MPUOOPECTH HABBIKH
CaMOCTOSITEIEHOTO PEIICHHS
TEOPETUUECKON MPOOIEMBI,
TCHEPHUPOBAHUS M O(POPMIICHHS
COOCTBEHHBIX HIEH,
YBAXUTECJIBHOI'O OTHOLICHHUSA K
qyKUM HJIESIM, O(OPMIICHHBIM B
paboTax Apyrux ucciaeaoBaTeNe,
HaBBIK HY6HI/ILIHOFO BBICTYIUICHUS
nepe ayIuTOpUeH,
apTyMCHTUPOBAHUS U
OTCTaMBaHUS CBOEU TOUKH 3pCHU.

Hroro no pazaeny

37

OBIIEE

KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

68

10.5
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TEMATUYECKOE IIVIAHUPOBAHUE

9 KJIACC
N HaunmenoBan | KouunuectBo yacos DJIeKTPOHHbIE JesiTe IbHOCTD YUYMTEJIS C Y4eTOM
nfn e pa3aeyioB 1 Bee Kontpo | Ilpakru | (uudpoBbIe) nporpaMMbl BOCIIUTAHHUSA
TeM JbHBbIE | yeckue | 00pa3oBaTejibHbIE
IporpaMmal ro paﬁon,l paﬁon,l pecypchl
Pa3nen 1. Mexanuuyeckue siBJeHUs
MexaHnyecko bubmmorexa [IOK -YCTaHOBJIEHUE TOBEPUTEIBHBIX
11 € JIBI)KEHUE U 10 1 https://m.edsoo.ru/7f | oTHOMICHHI MEXTY
CHOCOOBI €T0 41a4a6 MeIarornyeckuM paboTHUKOM U
OTIMCaHUs POHI 9 xmace 00yJaroIUMHCs, CITIOCOOCTBYIOIINX
BsanmMoeiicTs https://resh.edu.ru/su | mo3UTHBHOMY BOCIIPHSTHIO
12 He Tel 20 1 1 bject/28/9/ 00y4arOIINMHUCS
MDBIII 9 kmace TpeOoBaHMI U IPOCHO
https://uchebnik.mos. | memaroruueckoro paboTHHKA,
ru/catalogue?aliases= | mpuBICUEHHIO HX BHUMAHHUS K
1.3 3aKoHbI 8 1 1 lesson_template,vide | o6cyxmaaemoii Ha ypoke
COXpaHCHHUA 0_lesson,video&subj | mHpOpManuK, aKTHBH3AMH
ect_program_ids=31 | mo3HaBaTeILHON NEATENLHOCTH;
937342 - OOy KJICHHE 00YJarOIUXCS
Hroro no paszeny 38 co0moaTh Ha ypoke
Pa3nea 2. Mexann4yeckue KoJieOaHus M BOJHBI OOIENPHHATEIC HOPMEI OBEACHMUS,
MpaBuiIa OOIIEHHSI CO CTAPIIUMH
o1 | Mexanuueckn | o 1 bubsmorexa LIOK (megarornyeckuMy paboTHHKAMH)

€ KoJiebaHus

29 MexaHndecku 10 1
€ BOJIHBI. 3BYK

https://m.edsoo.ru/7f
41a4a6

POII 9 xnacc
https://resh.edu.ru/su
bject/28/9/

MBI 9 knacce
https://uchebnik.mos.
ru/catalogue?aliases=
lesson_template,vide
0_lesson,video&subj
ect_program_ids=31
937342

Hroro no pasaeny 16

Pa3znen 3. 3HCKTp0MaFHHTHOC MoJI¢ U JICKTPOMATrHUTHBIC BOJIHBI

DneKTpoMarau
THOE T0JIE U
3JIEKTPOMAarHu
THBIC BOJIHBI

3.1

bubmoteka [IOK
https://m.edsoo.ru/7f
41a4a6

POII 9 xnacc
https://resh.edu.ru/su
bject/28/9/

MDOSII 9 knacc
https://uchebnik.mos.
ru/catalogue?aliases=
lesson_template,vide
0_lesson,video&subj
ect_program ids=31

U CBEPCTHUKAMHU
(0Oy4aroMMUCST), TPUHITAIIEI
y4eOHOW JUCIUIUIMHBI 1
CaMOOpTaHU3aLIH;

- IpUBJICYCHNE BHUMAHUS
00yuaromuxcst K IEeHHOCTHOMY
ACIIEKTY M3yYaeMbIX Ha ypOKax
SIBJICHHI, OpraHU3aLust UX paboThI
C TOJIy4aeMOil Ha YPOKE COUAIBLHO
3HaYMMO UH(pOpMaIuen —
UHHIIUAPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBaHHS 00YYaIOIMUCS
CBOET'O MHEHHUS 110 €€ TMOBO/TY,
BBIpaOOTKH CBOETO K HEl
OTHOLICHUS;

- UCTIOJIb30BaHHUE BOCITUTATENHLHBIX
BO3MOKHOCTEH COAEPHKaHUS
y4eOHOTo0 ImpeaMeTa uepes
JIEMOHCTPAIIHIO 00yJarOIITMCSI
MPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOTO MTOBEJCHUS,
TIPOSIBJICHISI YEJIOBEKOIIOOUS U
JI00poCepIeYHOCTH, Yepe3 oa00p
COOTBETCTBYIOIINX TEKCTOB IS
YTEHMS, 33124 JUISl PELICHUS,
NPOOJIEMHBIX CUTYaIMN JUTS
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937342

HWroro mo pazaeny 6
Pa3nen 4. CBeToBbl€ SIBJICHHS
3aKoHBI bubmoteka [JOK
4.1 | pacmpoctpane 6 https://m.edsoo.ru/7f
HUA CBETa 41adab
JInn3er 1 PDOII 9 knacc
4.2 | onTHueckue 3 https://resh.edu.ru/su
pHOOPHI bject/28/9/
MDOII 9 knacc
https://uchebnik.mos.
Pasnoxenne ru/catalogue?aliases=
4.3 | 6enoro ceetaB | 3 lesson_template,vide
CIIEKTD 0_lesson,video&subj
ect_program_ids=31
937342
Hroro no pazaeny 13

Pa3nea 5. KBanToBbI€ SIBJICHHSA

Hcnyckanne u bubmmorexa [IOK
5.1 | mornomenue 4 https://m.edsoo.ru/7f
CBETa aTOMOM 41a4a6
CrpoeHue POIII 9 knace
5.2 ATOMHOTO si1pa 6 https://resh.edu.ru/su
bject/28/9/
MBI 9 knacce
https://uchebnik.mos.
ru/catalogue?aliases=
53 ;Ifaef;ff 13 lesson_template,vide
0_lesson,video&subj
ect_program_ids=31
937342
Hroro no pasneny 23

Pa3nea 6. IloBTOpuUTEe1bHO-00001IAOIINI MOAYJIb

IIoBTOpenue u
00o001eHue
6.1 | comepxanus 3
Kypca pu3nKh
3a 7-9 xnace

bubmunorexa LIOK
https://m.edsoo.ru/7f
41a4a6

POIII 9 knacce
https://resh.edu.ru/su
bject/28/9/

MDSII 9 knacce
https://uchebnik.mos.

ru/catalogue?aliases=

lesson_template,vide
0_lesson,video&subj
ect_program_ids=31
937342

00CyX/IeHUS B KJIacCe;

- IPIMEHEHHUE Ha YPOKe
WHTEPaKTUBHEBIX (popM paboTHI C
00yYarOIUMUCS:
WHTEIUICKTYaIbHBIX UTP,
CTUMYJIHPYIOIINX
MMO3HABATENFHYIO MOTHBAIIAIO
00y4aroIuUXcst; JUCKYCCUH,
KOTOpBIE JAFOT 00YJarOIUMCS
BO3MOKHOCTB MTPHOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTUBHOTO
JTMAJIOTa; TPYIIIOBOM pabOThI HITH
paboThI B mapax, KOTOPBIE ydar
KOMaHJHOH paboTe u
B3aMMOJICHCTBHUIO C IPYTUMHU
JIETHMH;

- BKJIFOUEHHUE B YPOK UTPOBBIX
MPOLEAYP, KOTOPbIE TIOMOTAIOT
MOIIEPKATh MOTHBAIIHIO
o0ydJarmuxcs K MoTydeHUI0
3HAHUM, HAJTAXKUBAHUIO
IIO3UTHUBHBIX MCKIITMYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOTafoT
YCTaHOBJICHHIO JOOPOXKEIATSIbHOM
aTtMocdepsl BO BpeMs YPOKa;

- opraHu3anys medcTa
MOTHBHPOBAHHBIX U
SPYAUPOBAHHBIX 00YYAIOIIMXCS
HaJl UX HEYCIIEBAOIIUMHU
OJTHOKJIACCHUKaMHU, AIOIIETO UM
COILIMAJILHO 3HAYUMBIN OIBIT
COTPYJIHUYECTBA U B3aUMHOU
TTOMOIIIH;

- THUIIUMPOBAHKE U TIOJIEPIKKA
HCCIIE/I0BATEIIbCKON
JIEeATEIIbHOCTH 00yYaIOIINXCs B
pamMKax peanu3aluy IMH
WHANBUAYAJIbHBIX U I'PYIIIIOBBIX
HCCIIEIOBATEIBCKUX MTPOSKTOB, YTO
JIACT 00YyYarOIIUMCST BO3MOKHOCTh
nproOpecTH HaBBIKK
CaMOCTOSITEJILHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBI,
TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX UCH,
YBOXHUTEIHHOTO OTHOIIEHUS K
9yKUM HJIEM, 0OPMIICHHBIM B
paboTax APyrux UCCIIeq0BATEIICH,
HAaBBIK HY6J'II/IT-IHOI'O BBICTYIIIICHUA
nepes ay JMTOPHUEi,
apryMEHTHPOBAHUS U
OTCTaWBaHHS CBOEH TOUYKH 3pCHUA.

Hroro no pasaeny 3

OBIIEE 99
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KOJIMYECTBO
YACOBIIO
[TPOI'PAMME




IIOYPOYHOE INTAHUPOBAHUE

7 KJIACC
KonuyectBo yacoB
Kountpo Mpaktu | DJIeKTpPOHHBIE HU(POBBIE
Ne u Tema ypoka Bcee P P P op
JIbHBIC yeckKHe o0pa3oBaTelibHbIE pecypchl
ro
padoThI padoThI
POII
Ypok «YTo uzydaer pusmka.
Hexotopsie ¢pusnueckue
1. ®u3uka — HayKa O MPHUPO/IE.
1 TepMuHbl. Habnronenue u
SIBneHUS IPUPOIBI.
OTIBITHD)
https://resh.edu.ru/subject/lesson/
2603/start/
PoOI
Ypok «UTto nzyqaet pusuka.
2. dusnveckue SIBICHUL: P Y ¢
Hexortopsie gpusnueckue
MeXaHHYECKHe, TEeTUIOBbIE,
1 tepmuHbl. Habmonenne n
JJIEKTpUYECKHUE, MAaTHUTHEIE,
OIIBITHD)
CBETOBBIE, 3ByKOBBIE .
y https://resh.edu.ru/subject/lesson/
2603/start/
PoOII
VYpok «Duznyeckre BEIUINHBI 1
ux uzMepenue. Mzamepenue u
TOYHOCTH U3MEPEHHUSL.
3. du3ndeckre BETMIUHBI U HX
OrnpenenenHue 1ECHBI JeICHUS
n3Mmepenue. IlorpemHocts 1
. [IKaJIbl U3MEPUTEITBHOTO
M3MEpEeHHH .
npubopa. Onpenenenne oo0bEMa
TBEPJIOTO TeTa
https://resh.edu.ru/subject/lesson/
2602/start/
POII
VYpok «DU3nuecKue BEIUUYUHBI U
ux usmepenue. smepenue u
4. JlaboparopHnas pabora TOYHOCTH U3MEPEHHS.
«OrmpeneneHrie EHBI JAeSHUS 1 1 Onpenenenue MEeHbI JeIeHUs
HIKaJTbl K3MEPUTEIBHOTO HIKaJIbl K3MEPUTEIBHOTO
npudopar npubopa. Onpenenenne oo6bEMa
TBEPIOTO TEJIa»
https://resh.edu.ru/subject/lesson/
2602/start/
5. JlaGopatopnas pabora
«OmnpeneneHune pa3MepoB MaTBIX 1 1
e
6. Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3y4atOT 1 bubmmotexa [JOK

npuponay. EcrecTBeHHOHaYy4HBIH
MeToJ no3Hanust. Onucanue

https://m.edsoo.ru/ff09f72a
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(GU3NYECKUX ABJICHHUH C TIOMOIIBIO
MoJenen

7. CrtpocHme BemIecTBa.
OMBITHI, TOKAa3bIBAIOIIUE
JIUCKPETHOE CTPOCHUE BEIIECTBA

bu6nmoreka IJOK
https://m.edsoo.ru/ff09fe0a

8. JlaGoparopHas pabora
«OmneHka quameTpa aroma
METOIOM PSIIOBY»

9. JIBrKeHue 4acTUIl BEIIESCTRA.
BpoyHOBCKOE BUXKEHUE,

I dysus

10. BsaumogelicTBUE YACTHIL;
MPUTSDKEHUE U OTTATIKUBAHNE

buomuoreka LIOK
https://m.edsoo.ru/ff0a013e

POII

Ypok «bpOyHOBCKOE IBHIKEHUE.
Huddysus. Bzaumuaoe
NPUTAKCHUC U OTTAJIKUBAHUC
Mosekys. CMadyruBaHuE U
KalnJIJIAPpHOCTDE»
https://resh.edu.ru/subject/lesson/
1534/start/

11. ArperarHbie COCTOSTHUS
BelllecTBa. B3auMOCBA3b MEXKTY
CBOWCTBAMH BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOABI

12. MexaHUYECKOE IBUKEHUE.
PaBHOMEpHOE U HEPABHOMEPHOE
JIBIDKEHUE

bubmuoreka LIOK
https://m.edsoo.ru/ff0a0378

bubmoTeka [IOK
https://m.edsoo.ru/ff0a05c6

13. Ckopoctb. Enqunuist
ckopocTh. CpeHsAa CKOPOCTh MPH
HEPaBHOMEPHOM JIBHXKCHUH

bubmoTeka [IOK
https://m.edsoo.ru/ff0a079c

14. Pacdyer myTu U BpeMeHHU
JIBYDKEHHUS

15. Hnepuwms. 3aKOH WHEPIIHH.
B3aumojelicTBue TEI Kak
MPUYMHA U3MEHEHUS] CKOPOCTH
JIBIDKEHUS TEN

16. Macca kak Mepa HHEPTHOCTH
Tena

bubmoTeka [IOK
https://m.edsoo.ru/ff0a0ae4

bubmuorexa LIOK
https://m.edsoo.ru/ff0a0c10

17. IlmorHOCTH BeuecTsa.
Pacuer maccel 1 00BeMa TENA MO
€ro MJIOTHOCTH

18. JlabGopartopHas paboTa
«OrnpeeneHne IOTHOCTH
TBEPOTO TEJIA»

19. Pemenue 3a1a4 1o TeMe:

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a0fee

bub6nmoreka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«IImoTHOCTH BEIIECTBAY

https://m.edsoo.ru/ff0al23c

20. Cwuna KaKk XapaKkTepUCTHKa
B3aMMOJACHUCTBHUSA Tell. SIBIcHHE
TaroTeHus. Cuia TSHKeCTH

POII

Ypok «Cuma. Crta TSHKECTH
https://resh.edu.ru/subject/lesson/
2756/start/

21. Cwuna ynpyroctu. 3aKoH
T'yka

PoOLI

VYpok «Cuna ynpyroctu. 3aKoH
I'yka. Junamometp. ['panynpoBka
JUHAMOMETPA»
https://resh.edu.ru/subject/lesson/
2600/start/

22. JlaGoparopHas paboTa
«/3yueHne 3aBUCUMOCTH
pactskeHus (aedopmarim)
NPY>XUHBI OT MPHUIIOKCHHON
CHJIBI»

23.  Cs3b MEKAY CHIOH TSIKECTH
U Maccoil Tena. Bec Tena.
Pewenune 3anay no teme: «Cuna
TKECTH

24. Bec tena. HeBecomocTth

bu6nunoreka IJOK
https://m.edsoo.ru/ff0al778

bubmuoreka LIOK
https://m.edsoo.ru/ff0al778

25. Cwuna TsDKeCTH Ha IPYTHX
maHeTax. Puznyeckue
XapaKTepPUCTUKH [UIaHET

26. Usmepenwue cui.
HunamomeTtp

bubmuoreka LIOK
https://m.edsoo.ru/ff0a1502

bubmuorexa LIOK
https://m.edsoo.ru/ff0al8cc

27. CnoxxeHue AByX CHIL,
HaIpaBJICHHBIX 10 OJHOU
npsimoil. PaBHonelcTByIOIIAs CUIT

28. Pemrenune 3amay no teMe:
«PaBHOIEMCTBYIOIIAS CHID»

bubmuorexa LIOK
https://m.edsoo.ru/ff0ala70

POII

VYpok «PaBHOzEHCTBYIOLIAS
cuiia»
https://resh.edu.ru/subject/lesson/
2973/start/

29. Cuna tpenus. Tpenue
CKOJILKEHUS M TPEHHE TIOKOSI.
TpeHue B IpUpoOJIe U TEXHHUKE

bubmmnoreka [IOK
https://m.edsoo.ru/ff0alb9c

30. Jlabopatopnas pabora
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUSI CKOJIBKEHUSI OT
CHWJIBI JaBJICHUS M XapaKTepa
COTIPUKACAIOIINXCS
MOBEPXHOCTEI

butmoteka [IOK
https://m.edsoo.ru/ff0alcc8

31. Pemenwue 3amay 1o reMam:
«Bec tenay, «['padudeckoe
n3o0paxkeHue cuimy, «CHITbI,

bub6nmoreka IJOK
https://m.edsoo.ru/ff0alde0
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«PaBHOICMCTBYIOIIAS CHID»

32. KowutponbHas pabora 1o
TeMaM: «MexaHn4ecKoe
IBHKeHHe», «Macca,
IJIOTHOCTEY, «Bec Temay,
«I'padmueckoe n300pakeHue
crny, « CUJIb»

33. JlaBnenwme. CiocoObI
YMEHBIICHUS U YBETHUCHUSI
JABJICHHS

34. JlaBnenwe raza. 3aBUCUMOCTD

JlaBJeHMS Ta3a oT 00béMa,
TEMIIEPATyPBI

buomuoteka LIOK
https://m.edsoo.ru/ff0a20a6

bub6nmoreka IJOK
https://m.edsoo.ru/ff0a2376

35. Ilepenaua maBneHus
TBEPABIMU TEJIAMHU, )KUIKOCTIMHU
u razamu. 3akoH [lackams

bubnunoreka IJOK
https://m.edsoo.ru/ff0a25b0

36. JlaBneHue B KUIKOCTH M
rase, BBI3BAHHOEC JICHUCTBUEM CHJIbI
TSDKECTHU

37. Peumenue 3amay 1o TeMe:
«JlaBlIeHHE B KUIKOCTH H Trase.
3akon [Tackams»

38.  CooOmarommmecst cocyabl

bubmuoreka LIOK
https://m.edsoo.ru/ff0a2718

bubmuoreka LIOK
https://m.edsoo.ru/ff0a2826

bubmuoreka LIOK
https://m.edsoo.ru/ff0a2970

39. Bec Bozgyxa. ATmMochepa
3emun 1 aTMoc(pepHOE TaBIICHUE.
[IpuanHbI CyIIeCTBOBAHUS
BO3IYITHON 00OJIOYKH 3eMITH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

40. H3mepenue aTMOC(EPHOTO
nasnenust. Ot Toppuuernm

41. 3aBucumMocTb aTMOC(HEPHOTO
JaBJICHUA OT BBICOTHI HA
YPOBHEM MOPSsI

bubmmnoreka [IOK
https://m.edsoo.ru/ff0a2da8

bubmmnoreka [IOK
https://m.edsoo.ru/ff0a2b5a

42. Bapomertp-anepous.
ATMOchepHOe 1aBiIeHue Ha
Pa3IMYHBIX BBICOTAX

bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4

43. Manomerpsl. [TopurHeBoit
JKHIKOCTHBIM HacoC

POII

Ypox «IIpubops! 115 U3MEpEeHUS
nmapnenus. Pemrenue 3agady mo
Teme: «ATmochepa u
aTMoc(epHOe TaBJICHUE»
https://resh.edu.ru/subject/lesson/
2969/start/

44. T'mapaBiuveckui mpecc

45. Pemenue 3a1a4 1o TeMe:
«ATMOChEepHOE TaBICHUE)

bubnmnoreka [IOK
https://m.edsoo.ru/ff0a3136

PoOLI
Ypox «IIpubopsl 11 u3MepeHus
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46.  JlelicTBUE ®HUIKOCTH H Ta3a
Ha MOTPYKEHHOE B HUX TEIO

47.  Apxumenosa cuia

nmapienns. Pernrenne 3agad mo
TeMe: «ATMocdepa u
aTMoc(epHOe TaBIICHUEH»
https://resh.edu.ru/subject/lesson/
2969/start/

buomuoteka LIOK
https://m.edsoo.ru/ff0a3276
buomuoteka LIOK
https://m.edsoo.ru/ff0a3276

48. JlaGoparopHnas pabora
«OmnpenencHue BHITAIKUBAIOIICH
CUJIBL, ACHCTBYIOIICH Ha TENO,
MOTPYKEHHOE B KUIKOCTH)

buomuoteka LIOK
https://m.edsoo.ru/ff0a33fc

49. TIlnaBauue Ten

50. JlaGoparopHas paboTa
«BpIsiICHEHUE YyCIOBUH TUTaBAHUS
TeNa B )KUAKOCTID

51. IlnaBanwme cymos.
BosnyxomnnasaHue

bubnunoreka IJOK
https://m.edsoo.ru/ff0a3a96

POII

Ypok «3akoH Apxumena.
IInaBanue te.
BosznyxormnaBanue»
https://resh.edu.ru/subject/lesson/
2967/start/

52. Pemenue 3a7a4 1o TeMam:
«IInaBanue cynosB.
BosgyxonnaBanue», «/laBneHue
TBEPABIX TEJN, )KUJIKOCTEN U
ra3oBy»

53. KontponbHas pabora no

TeMme: «JlaBneHue TBepAbIX Tell,
JKUJKOCTEU U Ia30By

bubmuorexa LIOK
https://m.edsoo.ru/ff0a3654

bubmuorexa LIOK
4., M
° exanueckas paora https://m.edsoo.ru/ff0a3f82
55.  Mommuocts. Equauns! bubmoTeka [IOK

MOIIIHOCTH

https://m.edsoo.ru/ff0a3f82

56. IIpocTbie MEXaHU3MBI.
Ppiuar. PaBHOBeCHE cuil Ha
phluare

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

57.  MowmeHT cuisl. Peiuaru B
TEXHHKE, OBITY U IPUPOJIC

58. JlaGoparopHas paboTa
«HccnenoBanue ycnoBui
PaBHOBECHSI phIyara

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

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

59. IlpumeHeHue npaBuia
paBHOBECHS pbluara K OJIOKY.
«30I10TO€ TIPaBUIIO» MEXaHUKU

POII
Ypok «biioku u crucreMa 0JI0KOB.
«30J10TOE TPABUIIOY» MEXAHUKH.
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KoaduiueHt mone3noro
JICCTBUS MEXaHU3Ma»
https://resh.edu.ru/subject/lesson/
2962/start/

60. KoadduiueHt mone3Horo

PoOLI
Ypok «bioku u crucreMa 0J0KOB.
«30110TOE TIPAaBUIIO» MEXAHUKH.

. 1 KoaddummenT noneznoro
JNCHCTBHUS MEXaHH3Ma N
JICHCTBYS MEXAHH3MA)
https://resh.edu.ru/subject/lesson/
2962/start/
61. JlaGoparopHas paboTa
«M3mepenne KIIJ[ HakmoHHOM 1 1
IIOCKOCTH
62. Pemenue 3ama4 1o teme: 1 bubnunoreka IJOK
«Pabota, momHoCTh, KITI» https://m.edsoo.ru/ff0a4c48
63. Mexanuueckas SJHEPIHsl.
Kunernyeckas u HOTeHIfI/IaJ'IBHaH 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a4252
SHEPrUs
64. 3akoH coxpaHEHHSA 1 bubmmorexa [IOK
MEXaHUYECKOI SHEPrin https://m.edsoo.ru/ff0a4360
65. KoutponwsHas pabora 1o
Teme: «PaboTa U MOIIIHOCT. 1 1
DHeprus
66. Pabora c TekcTaMu 1O TeMe: 1 Bubnunoreka [IOK
«MexaHHYECKOE JBUKEHHEY https://m.edsoo.ru/ff0adee6
67. Pabora ¢ TekcTaMH I10 TEMeE:
«/laByienue TBEPABIX TN 1 brbmorexa LIOK
N ’ https://m.edsoo.ru/ffOa4ffe
JKUJIKOCTEH U ra30B»
68. Pabora ¢ TekcTaMH I10 TEMeE: 1
«PaboTa. MomntHoCTh. DHEPrUs»
OBIIEE KOJIMYECTBO YACOB 68 3 10

I10 ITPOI'PAMME

INOYPOUYHOE IVTAHUPOBAHUE
8 KVIACC

KoaunuecTBO 4acoB

Kontpoa | IlpakTuy
Tema ypoka Bce P P
bHBIE ecKne
ro

padoThI padoThI
1. OCHOBHBIC TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPUU 1
1 UX OIBITHBIC MOATBEPIKICHUS
2. Macca u pazmep aToMOB U 1

MOJIEKYIT

DJIeKTPpOHHbIe U (POBbIE
o0pa3oBaTeJIbHbIE PeCypChI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a5256
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3. Mojenu TBEPAOTO, KUIKOTO U
ra3000pa3HOTO COCTOSIHUH BEIIecTBa

4, OOBsICHEHHE CBOWCTB
TBEPJOTO, XKUAKOTO U Ta3000pa3HOr0O
COCTOSTHH BEII[ECTBA HA OCHOBE
TOJIOKEHUH MOJICKYJISIPHO-
KUHETUYECKON TEeOpUHr

5. Kpucramiueckue u
aMopdHBIC TeTa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a540e

bubmuoreka LIOK
https://m.edsoo.ru/ff0a5800

6. CMmaunBaHue U
KaUUISIPHOCT. [I0BEpXHOCTHOE
HATSDKEHUE

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a5530

7. TemnoBoe pacmmpeHue u
cKatue
8. Temmnepatypa. CBs3b

TEMIIEPaTypPBl CO CKOPOCTHIO
TETIIIOBOTO IBIKCHUS YaCTHI

bubmuorexa LIOK
https://m.edsoo.ru/ff0a5a26

9. BryTpenHss sHeprus.
CriocoObl H3MEHEHUs! BHYTPEHHEH
SHEPrUH

10. Buas! Teruionepenaun

bubmuorexa LIOK
https://m.edsoo.ru/ff0a5c60

bubmuorexa LIOK
https://m.edsoo.ru/ff0a6412

11. Ypok-koHpepeHus
"IIpakTHUecKoe NCIOIB30BaHNE
TEIUIOBBIX CBOMCTB BEILECTB U
MaTepHaJIoB B LEJSIX
sHeprocoepexeHus"

12. KonnuecTBO TEIOTEHL.
V nenpHas TEMI0EMKOCTD

Bbubnunoreka IJOK
https://m.edsoo.ru/ff0a65c0

bubmuorexa LIOK
https://m.edsoo.ru/ff0a6976

13. YpaBHEHHE TETIIOBOTO
Oananca. TeriooOMeH 1 TEeNI0BOe
paBHOBECHE

14. JlaGoparopHas pabdora
"UccaenoBanue ABJICHUS
TerI000MeHa MpY CMEIIMBaHUH
XOJIOAHOU U ropsiueit BoabI"

bubmuorexa LIOK
https://m.edsoo.ru/ff0a7088

bubmoteka [IOK
https://m.edsoo.ru/ff0a6a98

15. Pacuer konmyecTBa TEIUIOTEHL,
HEO0XOMMOTO JIJIsl HArpeBaHuUs Telia
1 BBIJEISIEMOI0 UM ITPH OXJIaXKICHUH

16. JlaGoparopHas pabora
"Onpenenenne yaeapHon
TEIIOEMKOCTH BelecTna'

17. DHeprus TOIIuBa. Y IeTbHas
TEIUIOTa CTOPaHHS

18. [InaBneHue u oTBEpACBAaHUE

KPpUCTAJUIMYCCKUX TCII. yI[eJ'H:Haﬂ
TCIJIOTA IIJIaBJICHUA

bub6nmoreka IJOK
https://m.edsoo.ru/ff0a6bb0

bubnmoreka IJOK
https://m.edsoo.ru/ff0a7b5a

bub6nmoreka IJOK
https://m.edsoo.ru/ff0a71d2
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19.

JlabopaTopHnas pabota

"Onpenenenne yaerabHOW TETUIOTH
TJIaBJIeHUs Jibaa"

20.

[TapooOpa3oBanue u

koHaeHcanusa. Ucnapenue

butmmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka LIOK
https://m.edsoo.ru/ff0a740c

21.

Kunienne. Y nenpnas Temmiora

napooOpa3oBaHMsl U KOHJICHCAIUH.

3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS

OT aTMOoc(hepHOTO TaBJICHUS

bubmuoreka LIOK
https://m.edsoo.ru/ff0a786¢

22.

Jlaboparopnast pabota "Onpenenenue
OTHOCHUTENHFHOW BIAKHOCTH Bo3myxa'"

BiaxxHocTh BO31yXAa.

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a7628

23.

Pemenne 3amad Ha

OIIPCACICHUEC BJIAXXHOCTH BO31yXa

24,

[IpuHiune! paboTH TEMIOBBIX

neurareseid. [lapoas TypOuHa.

JIBUraTens BHyTPEHHETO CrOpaHUs

25.

KIIJI TenmoBoro gBuraTensi.

Tennopwie JABUIaTCIIN U 3alllUTa

OKpYKarolle cpeJibl

26.

3aKoH COXpaHEHHUS U

NPEBPALICHUS SHEPTUU B TEIUIOBBIX

nporeccax

27.

pabote o Teme "TerioBbIe SIBICHUS.

IToaroroBka K KOHTPOJIBHOM

HN3menenue arperaTHbIX COCTOSIHUH

BemecTna"

28.

KonTponbHas pabota o Teme

"TemtoBble ABIeHU. VI3MeHeHE

arperaTHBIX COCTOSIHUM BemecTBa"

29.

Onextpusanus Ten. J[Ba pona

QJICKTPUUCCKUX 3apsa10B

30.

"OnexTpusanys Tel HHAYKIHAEH U IpH

Ypoxk-ucciieioBanue

COTIPUKOCHOBEHHUH"

31.

B3aumoneiicTBue 3apsSKEHHBIX

ten. 3akoH Kynona

bubmuorexa LIOK
https://m.edsoo.ru/ff0a7c7c

bu6nunoreka IJOK
https://m.edsoo.ru/ff0a83f2

butmuorexa LIOK
https://m.edsoo.ru/ff0a86ae

bubmuorexa LIOK
https://m.edsoo.ru/ff0a87e4

32.

OnexTprudecKkoe moie.

HaHp}I)KGHHOCTL QJICKTPUICCKOTO

nosist. [IpuHiun cynepno3uuuu

SJICKTPUUYCCKUX TOJICH

butmmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33.

Hocurenu SJICKTPUICCKUX

3apsAa0B. DIeMEHTAPHBIHN 3apA/l.

Crpoenue atoma

34.

ITpoBOJHUKY U JUINEKTPUKH.

3aKkoH COXpaHCHHA SJICKTPUICCKOI'O

3apsiaa

bub6nmoreka IJOK
https://m.edsoo.ru/ff0a8ef6
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35.  Pemenne 3amaq Ha
HIPUMEHEHUE CBOMCTB DJICKTPHYCCKUX
3apsI0B

36. DJEKTPUUYECKHHA TOK, YCIOBHS
ero cyuiecTBoBaHus. MICTOUHUKI
JNIEKTPUYECKOTO TOKA

37. JleiicTBHS ANEKTPUIECKOTro
TOKa
38. Ypok-uccienoBanue

" JleficTBHE DIIEKTPHUIECKOTO T0JI Ha
MIPOBOJIHUKH U AUIIEKTPUKH"

39. DJEKTPUUECKUHA TOK B
MeTaJulaX, JKUAKOCTSX U ra3ax

40. DnexTpudeckas merb U eé
COCTaBHBIE YaCTH

butmmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bubmuoreka LIOK
https://m.edsoo.ru/ff0a95a4

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a96b2

buomuoreka LIOK
https://m.edsoo.ru/ff0a9838

41. Cuna toxka. JIaboparopHas

pabota "M3MepeHue u peryIupoBaHie 0.5 bubmmorexa HOK
. https://m.edsoo.ru/ff0a8bd6
CHIIBI TOKA
42. DNeKTpuIecKoe HalpsHKEHHE.
BonerMerp. JlabopaTopHas paboTa 05 bubmuorexa LIOK
"M3MepeHue U PETyIUPOBaHUE ' https://m.edsoo.ru/ff0a9e14
HamnpspkeHus"
43. ConpoTuBieHNE MPOBOAHAKA. bubmmorexa [IOK
VaensHOE COMPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44, JlaGoparopHas pabdora
"3aBHCUMOCTB JIEKTPHIECKOTO
COTIPOTHBIICHHS np(ijoanKa OT €ro 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOIIA U MONEPEYHOTO
ceyeHus U marepuana"
45, 3aBUCHMOCTbH CHJIbI TOKA OT
HanpsokeHus. 3akoH OMa 1 y4acTka bubmorexa LIOK
https://m.edsoo.ru/ff0aad4a
Lenu
46. JlaGoparopHas pabdora
"UccnemoBanne 3aBUCHMOCTH CHIIBI
TOKa foymero 4yepes pe3ucTop, ot 1 bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”
47, IlocnenoBarensHOE U
napauuiejbHOe COSAMHEHUS
MIPOBOTHUKOB
bu6nmoreka IJOK
48.  JlaGoparopHas pabora https://m.edsoo.ru/ff0aaa58
"IIpoBepka mpaBmIiIa CIOKEHUS 1
HANPSDKEHUH MPH MTOCIIEA0BATEIIEHOM
COEJIMHEHHH JBYX PE3HCTOPOB"
49. JlaGoparopnas pabora Butmorexa LIOK
"IIpoBepka mpaBuiIa I CHUIIBI TOKA 1

IIpu napajuieJJbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle
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pe3ucTopoB”

50. Pemenue 3amau Ha
pUMeHEeHHUe 3akoHa OMa IS
Pa3IMYHOrO COCIUHEHUS
MIPOBOJTHUKOB

bu6nmoreka IJOK
https://m.edsoo.ru/ff0aaf8a

51. Pabora 1 MOIIHOCTE
3JICKTPUIECKOTr0 TOKa. 3aKkoH Jxoys-
Jlenna

52. JlaGoparopHnas pabora

bubmuoteka LIOK
https://m.edsoo.ru/ff0ab124

" bubmnuoteka [IOK
Ompenenenne pabOTHI 1 MOITHOCTH 1 https://m.edso0.ru/ff0ab3e0
5J1EKTPUIECKOro TOKa" T '
53. DIIeKTpUYECKUe LETH U
oTpeGuTe I; exTp eli off 3Hep bubmoreka [JOK
I WUTEIH JJICKTPHUECKON SHEPrUr
https://m.edsoo.ru/ff0ab660
B ObITy. KOopoTkoe 3aMbikaHue
54. [loaroroBka K KOHTPOIBHON
paboTe 1o TeMe "DICKTPHUSCKUE BuGmorexa LIOK
HOIHOT
3apsbl. 3apsHKCHHBIE Tela U UX https://m.edsoo.ru/ff0abd2c
B3auMoaencTBus. I1oCcTOSHHBIN — :
ANEKTPUYECKHUM TOK"
55.  KoutponbHas paboTa 1o teme
"DIIEKTpUYECKUE 3aPSBbL.
3apsKeHHBIE Tela U UX
35 oneiic Hocto . bubmoteka [IOK
B3aMMOICHCTBU. TOSIHHBII
https://m.edsoo.ru/ff0abea8
3jeKTpudeckuii Tok"/Bcepoccutickas
MpoBepOoYHast paboTa MPH MPOBEACHUH
C MCIOJIb30BAHUEM KOMITBIOTEPA
56. ITocTosIHHBIE MATHUTHI, UX
B3aNMOJICHCTBHE
57 v bubmoteka [IOK
. K-
po HCCVHCHOBaHHe https://m.edsoo.ru/ff0ac3d0
"N3yuyeHue noyiel MOCTOSHHBIX
MarHuToB"
58. MarnuTHoe 1oyie. MarauTHoe
bubmoteka [IOK
nosie 3eMJIH ¥ €ro 3HAUCHHUE ISt https://m.edsoo.ru/ff0acOba
JKM3HU Ha 3emiie — '
59. OnbIT Opcrena. MarHuTHoe
0JIe 3JIEK elz:KoI; oKa Brbmmorexa LIOK
I0JIE DJIEKTPHUY ro T
P https://m.edsoo.ru/ff0ac1d2
MarauTHOE 10JIe KaTYIIKH ¢ TOKOM
60. [Ipumenenue
3JICKTPOMArHUTOB B TEXHHUKE.
P " bubnumoreka [IOK
Jlaboparophas pabota "H3yuenue 0.5

JIEeUCTBUSI MATHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

61. ONeKTpoABUraTENb
HIOCTOSIHHOTO TOKa. Vcronb3oBanne
3JIEKTPOBUTATENICH B TEXHUUECKUX
YCTPOKCTBAX U Ha TPAHCIIOPTE.
JlaGoparopnas pabota

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ac86¢c
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"KoHcTpyHnpoBaHUe 1 H3yUCHUE
paboTHI 3JIEKTPOIBUTATENS "

62. Onbitel Papanest. 3aKoH
3JIEKTPOMArHUTHOW UHTYKIIUH.
IIpaBuno Jlenia

63. Dnexrporeneparop. CriocoObt
MOJTyYEHUS SJICKTPUYCCKON YHEPTHH.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX
HUCTOYHHKAX SHEPIHH

64. IToaroroBka K KOHTPOJILHOH
pabote no Teme "DneKTpUyYeCcKHe 1
MarHuTHBIC SBIICHUS"

65. KouTponbHas paboTta 1o Teme
"DNEeKTpUYECKUE U MATHUTHBIE
sereHus"/Beepoccutickas
poBepoyHas paboTa NpH NPOBEICHUN
Ha OyMa)KHOM HOCHUTEJIe

66. PaGota ¢ TekcTraMu o TeEMe
"TerIoBbIe IBICHU"

67. Pabota ¢ Tekctamu 1o Teme
"IlocTOsIHHBIN NEKTPUYECKHUM TOK"

bu6nmoreka IJOK
https://m.edsoo.ru/ff0acb14

bubmuoreka LIOK
https://m.edsoo.ru/ff0acc5e
bubmuorexa LIOK
https://m.edsoo.ru/ff0acdc6

68. Pabora ¢ TekcTamu 1o teme
"MarauTtHeble ABiIeHUA"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68
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IIOYPOYHOE INTAHUPOBAHUE

9 kJacce
KoaH4ecTBO 4aCoB DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTeJIbHbIE pecypChl
Ne ypoka u Tema ypoka Beer Kontpoa | IIpakTuy
bHBIE ecKue
0 padoThI padoThI

1.BBogusiit uaCcTpyKTaX no T.6. 1 bubmmorexa [IOK
Marepuanbhas Touka. Cucrema https://m.edsoo.ru/7f41a4a6
orcuéra
2.Tpaexropus. [1yts. [lepememnienne 1 bubmmoreka [JOK

https://m.edsoo.ru/7f41a4a6
3.0npenenenre KOOPAUHATHI 1 bubmmnoreka [IOK
JIBIDKYIIETOCS Tea. https://m.edsoo.ru/7f41a4a6
4 Ilepemerenre pu 1 bubmmoreka [JOK
MPSIMOTUHEHHOM PaBHOMEPHOM https://m.edsoo.ru/7f41a4a6
nBrkeHuu. ['paduueckoe
MpeaCcTaBIeHUE MPSIMOJIMHEHHOTO
PaBHOMEPHOTO JIBIKCHUS
5.IpsamonuaeiiHoe 1 bubmmorexa [IOK
PaBHOYCKOPEHHOE JIBHIKEHHE. https://m.edsoo.ru/7f41a4a6
Yckopenue.
6.CKOpOCTh PaBHOYCKOPEHHOTO 1 bubmmorexa [IOK
MPSMOJIMHEHHOTO JIBHKCHHUS. https://m.edsoo.ru/7f41a4a6
I'paduk ckopocTH.
7.1loBTOpeHme Kypca 8 Kiacca. 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
8.BBoiHast KOHTpOJIbHAS paboTa. 1 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41a4a6
9.Ilepemenienne pu 1 bubmmorexa [IOK
NPSMOJIMHEWHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/7f41a4a6
JIBHKCHUH.
10.Ilepemenienne mpu 1 bubnuoreka [IOK
NPSMOJIMHEWHOM PaBHOYCKOPECHHOM https://m.edsoo.ru/7f41a4a6
JBIKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.
11.Pemenue 3amad Ha 1 bubmuoreka LIOK
NpSMOJIMHEHOE PABHOMEPHOE U https://m.edsoo.ru/7f41a4a6
PaBHOYCKOPEHHOE JIBU)KEHHE
12.I'padpuaeckuii MeTO pereHus 1 bubnuorexa LJOK
3a]a4 Ha PaBHOYCKOPEHHOE https://m.edsoo.ru/7f41a4a6
JBHKEHHE
13.JIaboparopnas padora Nel 1 1 bubnuoreka LJOK
«HccnenoBanne paBHOYCKOPEHHOTO https://m.edsoo.ru/7f41a4a6
JIBIDKEHHS 0€3 HauaIbHOU
CKOPOCTH.
14.TIloBTOpeHue u 0000IICHNE 1 bubnmorexa [IOK
Mmarepuaia mno reme «PaBHOMepHOE U https://m.edsoo.ru/7f41a4a6
PaBHOYCKOPEHHOE JIBUIKECHHE)
15.KonTponsnas padota Nel 1 1 Bbubnuorexa LJOK
«[IpsiMoMHEHOE PaBHOMEPHOE U https://m.edsoo.ru/7f41a4a6
PaBHOYCKOPEHHOE JIBUIKEHHE)
16.0THOCUTENBHOCTh 1 bubmuoreka LIOK
MEXAHUYECKOTO JIBUKEHUS. https://m.edsoo.ru/7f41a4a6
17.HeprinanbHbIe CUCTEMBI 1 bubmorexa [JOK
orcuera. [TepBbiii 3akoH HproTOHA https://m.edsoo.ru/7f41a4a6
18.Bropoii 3akoH HproToHa. 1 bubmumoreka LHOK
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19.Tpetwuit 3axkon HerotoHna. bubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6
20.Pemenue 3a1a4 Ha 3aKOHEI Bbu6mmoreka IJOK
HeloToHa. https://m.edsoo.ru/7f41a4a6
21.CobogHoOCE mazcHUE. bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4a6
22 JIBmkeHue Tena, OpOIeHHOTO Bubmuorexa LHOK
BEPTHKAJIbHO BBepX. PenieHne 3amau. https://m.edsoo.ru/7f41a4a6
23.PemeHune 3aa4 Ha cBOOOHOE bu6nmoreka [JOK
naJicHue. https://m.edsoo.ru/7f41a4a6
24.3axoH BceMupHOro TSIroTeHUs. bubnuoreka [IOK

Pemenue 3aga4d Ha 3aKOH
BCEMHUPHOI'O TATOTCHUS.

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

25.Yckopenue CBOOOTHOTO TTaIeHUS bubmmoreka [JOK
Ha 3emiie B APYTUX HeOECHBIX Telax. https://m.edsoo.ru/7f41a4a6
26 Ilpssmonuneiinoe n Bubmuoreka [JOK

KPUBOJIMHEHHOE IBUKEHUE.
JBH>KeHue 1o OKpy>KHOCTH.

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

27.MlcKkycCTBEHHBIE CITyTHUKH bubnuoreka [IOK
3eMitH. https://m.edsoo.ru/7f41a4a6
28.Pemenue 3a1a9 Ha ABIDKEHUE TEIT Bu6nnoreka [JOK
110 OKPY>KHOCTH https://m.edsoo.ru/7f41a4a6
29.IToBTOpeHue u 0000IIeHE Bubmuoreka [JOK

MaTepuana rno TeMe «3aKOoHbI
B3aMMOJICHCTBHS TEIDY

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

30.KontponbHas padbota Ne2 bubnuoreka [IOK
«3aKOHBI B3aUMOECHCTBYS TEID) https://m.edsoo.ru/7f41a4a6
31.Jlaboparopras pabota Ne2 bubmmorexa [IOK

«HccinenoBanne c¢BoOOIHOrO
HajeHUus TEID)

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

32.Vmmynbce. 3aKOH COXpaHEeHUs Bubmuorexa [JOK
HMITYJIbCA. https://m.edsoo.ru/7f41a4a6
33.Pemenue 3a7a4 Ha 3aKOH bubmmoreka IIOK
COXPaHCHHUS UMITYJIbCa https://m.edsoo.ru/7f41a4a6
34.PeakTUBHOE OBUKEHUE. bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6
35.3aK0H COXpaHEHHS] MEXaHUUYECKOM bubnuoreka LJOK
JHEPTHH. https://m.edsoo.ru/7f41a4a6
36.Pemenne 3ama4 Ha 3aK0H bubnuoreka [IOK
COXPaHEHHUS SHEPTUH https://m.edsoo.ru/7f41a4a6
37 IloBTOpEHUE 3aKOHOB COXPAaHEHUS bubnuoreka LJOK
B MEXaHHKE. https://m.edsoo.ru/7f41a4a6
38.IIpoBepouHas paboTa 0 TeMe bubnuoreka IIOK
«3aKOHBI COXpaHEHMsI B MEXaHUKE» https://m.edsoo.ru/7f41a4a6
39.MexaHHYeCKHE KOJIeOaHusI. bubmnoreka IIOK

KosnebarenbHble CUCTEMBI:
MaTeMaTHYECKUI MasSTHUK,
MPY)KUHHBII MasITHUK.

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

40.BenmurHbl, XapakTepu3yIOIIre
kosiebarenbHoe ABwxeHue. Ilepuoast
KoJIeOaHUH pa3IuYHbIX MasiTHUKOB.

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

41.I'apMoHnYecKue KoneOaHusl. Bbubnuoreka LHOK
3aryxaromue KojaeOaHusl. https://m.edsoo.ru/7f41a4a6
42 Jlabopatopnas padota Ne 3 bubmoreka [JOK

«HCCJ’ICI{OB&HI/IC 3aBUCUMOCTHU

https://m.edsoo.ru/7f41a4a6
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MEPHO/a U YaCTOTHI CBOOOIHBIX
KoJe0aHnii MaTEMaTHYECKOTO
MasiTHUKA OT €ro JUIMHBDY.

43.Pemnienue 3a7a4 Ha MEXaHUYECKUE bubmunoreka LIOK
KoJieOaHus https://m.edsoo.ru/7f41a4a6
44 BrpIHYyX/I€HHBIE KOJICOaHMUS. bubmmorexa [IOK
Pe3onanc. https://m.edsoo.ru/7f41a4a6
45 .Mexanndeckue BOJIHEBL. Buabl bu6mmoreka IJOK
BOJIH. https://m.edsoo.ru/7f41a4a6
46./]mmHa BomHBL. CKOPOCTH BOJIH. bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
47.PeuieHue 3a/1a4 Ha OIPEICICHUE bubnuoreka [IOK
JUTHHBI BOJIHBIL. https://m.edsoo.ru/7f41a4a6
48.VlcToYHHKY 3ByKa. 3BYKOBEIE bubmmorexa [IOK
KoJieOaHusl. https://m.edsoo.ru/7f41a4a6
49.BricoTta u TeMOp 3BYyKa. bubnuoreka [IOK
I'pOMKOCTB 3BYKa. https://m.edsoo.ru/7f41a4a6
50.PacnpocTpaneHue 3ByKa. bubmmorexa [IOK
CKOpoCTb 3BYKa. https://m.edsoo.ru/7f41a4a6
51.0T1pakenue 3ByKa. IX0. bubnuoreka [IOK
3BYKOBO# pe30HAHC. https://m.edsoo.ru/7f41a4a6
52.Pemenue 3a1a4 1mo TemMe Bu6nnoreka [JOK

«Mexanndeckue Koiaebauus u
BOJIHBI».

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

53.IloBTOpenue u 0b00OIIeHNE
Marepuana 1o reme «MexaHudecKue
KOJIeOaHUs M BOJTHBIY

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41a4a6

54.KontponbHas padota Ne 3 mo
TeMe «MexaHndeckue KoeOaHus 1
BOJIHBI»

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

55.Marautsaoe nosie. OHOPOIHOE U bubnuoreka [IOK
HEOIHOPOIHOE MATHUTHOE TOJIE. https://m.edsoo.ru/7f41a4a6
56.I'padudeckoe n300paxeHne bubnuoreka LJOK
MarHUTHOT'O HOJISL. https://m.edsoo.ru/7f41a4a6
57.Pemienue 3aia4 1o teme bubnuoreka [IOK
«Mar"auTHoE ToJiey» https://m.edsoo.ru/7f41a4a6
58.06HapyxeHne MarHUTHOTO OJIS bubnuoreka LJOK

TI0 €T0 JeMCTBUIO Ha SNIEKTPUUECKUI
TOK. [IpaBuio neBoil pykHu.

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

59.Pemenue 3anga4 «JlericTBue
MarHUTHOTO TIOJIS HA TIPOBOTHUK C
TOKOMY

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

60.MHayKITMs MAarHUTHOT'O TIOJIA. bubaunoreka IIOK
https://m.edsoo.ru/7f41a4ab
61.MaruuTHEIN IIOTOK. Bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6
62.5IBnenne 2IeKTpOMarHUTHOM bubmoreka [JOK
WHAYKIHH. https://m.edsoo.ru/7f41a4a6
63.Hamnpasienue UHIyKIIMOHHOTO Bu6nuoreka LJOK
toka. [Ipasuiio JleHna. https://m.edsoo.ru/7f41a4a6
64.CaMOUHTYKITHS. bubmuoreka LIOK
https://m.edsoo.ru/7f41a4ab
65.Pemtenne 3amau Ha «SIBIIeHue Bu6nmoreka [JOK
9JIEKTPOMATHUTHON MHIYKITHI https://m.edsoo.ru/7f41a4a6
66.J1aboparopHas pabora Ned bubnuoreka IIOK

<<I/I3yquHe SIBJICHUA

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

67.Ilonyuenue nepeMeHHOro
ANEKTPUYECKOTO TOKA.
Tpancdopmarop.

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6

68.D71eKTpOMarHuTHOE TI0JIE. bubmmoreka [JOK

https://m.edsoo.ru/7f41a4a6
69.211eKTpOMarHUTHEIE BOJTHBL. bubnuoreka [IOK
DJIeKTpOMAarHUTHAS IPHPOJA CBETA. https://m.edsoo.ru/7f41a4a6
70.KonebarensHBIN KOHTYP. bubmmorexa [IOK
[Monyuenne DM kosieOaHumi. https://m.edsoo.ru/7f41a4a6
71 IlpuHIUIBL pAAUOCBSI3U U bubnmmnoreka [IOK
TEIICBU/ICHHUSL. https://m.edsoo.ru/7f41a4a6
72 IloBTOpEeHNEe 1 0000IIECHNE bubmmoreka [JOK

MaTepHaia mo Teme
«DIEKTPOMATrHUTHOE TIOJIE.
JJeKTpOMarHuTHbIC KoJieOaHus U
BOJIHBI»

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

73.KonTponbHas padota Ne 4 mo
Teme «DJIEKTPOMArHUTHOE MOJIE.
DIIeKTpOMArHUTHBIE KOJICOaHHsT 1
BOJIHBI»

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

74.PagnoakTUBHOCTDH KaK
CBHUJICTEILCTBO CJIOXHOTO CTPOCHUS
aToMma.

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

75.I1penomMieHue CBeTa. bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
76.Jlucniepcus cBeTa. Bu6nnoreka [JOK
https.//m.edsoo.ru/7f41a4a6
77.Tunbl ONTUYECKUX CIIEKTPOB. bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
78.IlornolieHne U UCIyCKaHUE CBETA Bu6nmoreka [JOK
aTOMaMU. https.//m.edsoo.ru/7f41a4a6
79.J1aboparopnas pabota Ne5 bubnuoreka [IOK

<<Ha6J’IIOIL6HI/IC CIINTOIIHOT'O 1
JIMHEHYATHIX CIICKTPOB HUCITYCKAHUS»

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

80.Moaemnu atoMoB. OIBIT bubmuoreka IIOK
Pesepdopra. https://m.edsoo.ru/7f41a4a6
81.PagnoakTUBHBIE MPEBPAILICHUS bubnuoreka LJOK

aTOMHBIX sijiep. Pemienue 3amaq
«Aunnda- u 6era- pacnaa. [IpaBuio
CMEIICHHS

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

82.OKcnepuMeHTaIbHbIE METOABI Bu6nmoreka [JOK
HUCCIETOBAHUS YACTHII. https://m.edsoo.ru/7f41a4a6
83.0TKpBITHE TPOTOHA ¥ HEUTPOHA bubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6
84.CocTaB aTOMHOrO sJ1pa. bubnmoreka [IOK
MaccoBoe uuciio. 3aps0Boe YUCIo. https://m.edsoo.ru/7f41a4a6
85.Pemenne 3agaq «CocTaB bubnmuoreka IIOK

aTOMHOTO siipa. MaccoBoe 4ucIo.
3aps10BOE YHCIIO»

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

86.5mepHbIe CUIIBI. DHEPTHS CBSI3H. bubnuoreka IIOK
Hedekr macc. https://m.edsoo.ru/7f41a4a6
87.Pemenue 3aga4 « JHEPrUIO CBSI3U, Bu6nmoreka IJOK
nedeKT Mace» https://m.edsoo.ru/7f41a4a6
88.Jlenenue sinep ypana. llenmmsie bubnuoreka [JOK
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AACPHBIC PCAKIINHN.

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

89.SnepHblii peakTop. 1 bubnuoreka IIOK

[Tpeobpa3oBaHue BHYTPEHHEH https://m.edsoo.ru/7f41a4a6

SHEPTHH SIIIEP B AIEKTPHUECCKYIO

SHEPTHIO.

90.AToMHas YHEPTETHKA. 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

91.J1aboparopnas pabota Ne 6. 1 bubnmmnoreka [IOK

«M3y4enue aeseHus saep ypaHa mo https://m.edsoo.ru/7f41a4a6

(dhoTorpadusM TPEKOBY.

92.buoioruueckoe JeHCTBHE 1 Bbu6mmoreka IJOK

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

93.TepmosimepHas peakitusl. 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

94 .Jlaboparopnas pabora Ne7 1 bubnmmnoreka [IOK

«/3mepeHne ecTeCTBEHHOTO https://m.edsoo.ru/7f41a4a6

pazuaIMoHHOro (OoHa JTO3UMETPOM»

95.Jlaboparopras padora Ne.§ 1 bubmmorexa [IOK

«Or1eHKa repuoa moypacnaza https://m.edsoo.ru/7f41a4a6

pazoHay

96.J1aboparopras padbora Ne9 1 bubmmorexa [IOK

«MI3ydyenune TpeKoB 3apsHKEHHBIX https://m.edsoo.ru/7f41a4a6

gactull 1o dororpadusm»

97.IloBTOpeHue u 0000IICHHE 1 bubnuoreka [IOK

Mmarepuaia mo reme «CTpoeHue https://m.edsoo.ru/7f41a4a6

aToMa M aTOMHOT'O sIpay

98.KonrtpomnsHas padorta Ne 5 1 bubnuoreka [IOK

«CTpoeHue aToMa ¥ aTOMHOT'O https://m.edsoo.ru/7f41a4a6

SIPAY.

99.HToroBoe MOBTOPEHHE 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB 99

10 ITPOI'PAMME
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Hopwmbl onenuBanus yueoHoro npeamere «O@uzuka»

OneHka OTBETOB Yy4YalmMxcsli NMPU MNPOBeAeHUH YCTHOro ompoca QOueHka «5» craButcs B
CIIE/YIONIEM ciiydae: OTBET YYEHHUKA IOJIHBIH, CAMOCTOSITENbHBIN, MPABUIBHBIA, H3JI0KCH JTUTEPATypPHBIM
S3BIKOM B OIPEICIICHHOH JIOTMYECKOH TIOCIIEA0BATEIIbHOCTH, pAcCcKa3 COMPOBOXKIACTCS HOBBIMH
MpUMEepaMy; ydalluics OOHAPYKUBAET BEPHOE NMOHMMaHWE (U3NYCCKOW CYINTHOCTH PacCMaTPUBACMBIX
SIBJICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JTa€T TOYHOE ONPECIICHUE M MCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TCOPHH, MPAaBHILHOE OINpeAcicHre (U3MUSCKUX BEIMYMH, WX CIAWHHII U CIIOCOOOB
M3MEpEHUS; YUaIIWiCcs yMeeT NMPUMCHHUTH 3HAHWS B HOBOW CHUTYallMW TMPH BBIMOJHEHUU MPAKTHYSCKUAX
3aJlaHUi, 3HACT OCHOBHBIC IOHSATHS W YMEET OIECPUPOBATH HMMH IPU PEHICHUW 3a/1ad, MPABHILHO
BBITIOJTHSCT YEPTEKU, CXEMBI U TpaduKH, COMYTCTBYIOIIME OTBETY; MOYXET YCTAaHOBUTH CBSI3b MEXKIY
M3yYaeMbIM U paHee U3YUdEeHHBIM MaTepUAIOM IO Kypcy (M3HKH, a TAK)KE C MaTePHAJIOM, YCBOCHHBIM TIPH
W3YYCHUH JPYTUX MPEAMETOB; BIaJeeT 3HAHUAMU M yMeHHsIMH B o0beme 95% - 100% ot TpebGoBaHmii
MIPOTPaMMBI.

OuneHka «4» CTaBUTCSI B CJEAYIOIEM CJy4dae: OTBET YIOBICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OIICHKY «5», HO COJCPKUT HETOYHOCTH B H3JIOXKECHUH (AKTOB, ONPEICICHUMN, MOHSITHH,
00BSICHEHUU B3aHMOCB5[3€I>i, BbIBOJaX U PCHICHUHU 3a1a4. HetouHocTH nerko HCIIPABJIAIOTCA IIPU OTBETC Ha
JOIMOJTHUTECIIBHBIC BOIIPOCHI; y‘IaH.[PIfICfI HC HCIOJB3YCT COOCTBEHHBIN IIaH OTBCTA, 3aTPYAHACTCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUHM 3HAHUM B HOBOWM CUTYaIlMH, Ca00 HCIOJB3YET CBS3HU C
paHee M3y4EHHBIM MaT€pUAIIOM U C MaTepUajoM, YCBOCHHBIM MPU HU3YYEHUU IPYTHX MPEeIMETOB; 00beM
3HaHUH 1 yMmeHui ydamerocs coctaBisitoT 80-95% ot TpebGoBaHMii IPOTrpaMMEL.

Onenka «3» CTAaBUTCSA B CJIeAYIOIIEM cydae: OONbIIas YacTh OTBETA YAOBICTBOPSET TPEOOBAHUAM
K OTBETY Ha OIICHKY «4», HO B OTBET¢ OOHAPYXHBAIOTCSA OTACIBHBIC MPOOCIBI, HE MPENATCTBYIOIINE
JaJIbHEHIIIEMY YCBOCHHUIO MPOrPaMMHOTO MaTepHalia; ydalluics OOHapyKMBaeT IMOHWMaHUE Y4eOHOTO
MaTepuaja TpH HEAOCTATOYHOW MOJIHOTE YCBOCHHUS TMOHSATHH WM HEMOCIICIOBATCILHOCTH HW3JI0KCHUS
MaTepuaga, yMeeT MPUMEHSATh IMOJYYCHHBIC 3HAHWS TPU PEIICHHH MPOCTHIX 3a1ad C UCIOJIb30BaHUEM
TOTOBBIX (OPMYJ, HO 3aTPYIAHSICTCS MPU PEHICHUH KA4YeCTBEHHBIX 3a7ad W 3a1ad, TPeOYIOIUX
npeoOpazoBaHuss (HOpMyN; ydYalIMWCS BIAACET 3HAHUSAMU U YMEHUAMH B oObeme He MeHee 80 %
COJICP)KaHUSI, COOTBETCTBYIOLIETO ITPOIPAMMHBIM TPEOOBAHUSM.

OneHka «2» CTaBUTCS B CJeIyIOIIeM Cjydae: OTBET HENPABUIbHBIH, MMOKAa3bIBACT HE3HAHUE
OCHOBHBIX MOHSATUH, HEOHUMAHNUE M3yYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3CH, HEYMEHHE padoTaTh C
y4eOHUKOM, peIlaTh KOJHMYCCTBECHHBIC M KAYECTBEHHBIC 3aJaud; YyYalllUKWCs HE OBJIaJe] OCHOBHBIMHU
3HAHUSIMHM ¥ YMECHHUSMH B COOTBETCTBHH C TPEOOBAHHMSIMH ITPOrPaMMBbI; yJaIllMUCs HE BIIAJCET 3HAHUSIMH B
o0beMe TpeOOBaHUI Ha OILIEHKY «3».

OueHka O0TBETOB y4alIMXCsl MPH NMPOBEeIEHUU CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIOIIEM CiTydae: pad0Ta BBIMOJHEHA TOJIHOCTBIO; C/IeIaH MEePEBO/T SIUHUIL
Bcex (usmuecknx BennuuH B «CH», Bce HeE0OXoJMMBbIE [aHHBIE 3aHECEHbI B YCIOBHUE, MPaBUIIBLHO
BBITIOJIHEHBI YEPTEkKHU, CXeMbl, TpaduKU, PUCYHKH, COMyTCTBYIOIINE PELICHUIO 3a/1ay, cAelaHa IMpoBepKa
110 HAaUMEHOBAHHUSM, IPABUIHLHO TPOBEJICHbI MAaTEMAaTHYECKHE pacueThl M JIaH IIOJIHBIA OTBET, Ha
KaueCTBEHHbIE U TEOPETUUYECKUE BOMPOCHI JIaH MOIHBIN, HCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM S3BIKOM B
ONPENIETICHHOM JIOTMYECKOM MOCIEA0BATEIbHOCTH, YUalllUiCsl TPUBOJAUT HOBBIE IPUMEPHI, YCTAaHABINBAET
CBSI3b MEXKIY M3Y4aeMbIM U paHee M3YUYEHHBIM MaTepuajoM MO Kypcy (HU3UKH, a TaKKe C MaTepualiom,
YCBOEHHBIM MPU U3YyYEHUU APYTUX MPEAMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUM; yHalIUHCs
oOHapy)XMBaeT BEpHOE TMOHWMaHUE (UINYECKOW CYIIHOCTH  pacCMaTpUBAa€MbIX  SBIEHUN U
3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHil, JA€T TOYHOE ONPEJEICHUE U MCTOJKOBAaHUE OCHOBHBIX MOHITHH,
3aKOHOB, TEOPHi, a TaKKe IMpaBWIBHOE OlpeneicHue (PU3NYECKHX BEIMYWH, UX E€IMHUIl U CIOCOOOB
HU3MEPEHUSL.

Onenka «4» cTaBUTCA B CJeAylolleM ciay4yae: paboTa BbINOJIHEHA MOJHOCTBIO WM HE MEHEee YeM
Ha 80 % ot oObeMa 3amaHMsl, HO B HEW HMMEIOTCS HEIOYEThl M HECYIIECTBEHHbIE OIIMOKM; OTBET Ha
KayeCTBEHHbIE M TEOPETUYECKHE BOINPOCHI YJIOBJIETBOPSET BBHIIICHIEPEUHUCICHHBIM TpeOOBaHHUAM, HO
COJICPKUT HETOYHOCTH B H3JIOKEHUU (DaKTOB, OINpeneneHui, MOHATHH, OOBSICHEHHWH B3aWMOCBS3EH,
BBIBOJIaX U PELICHUU 3a/1a4; YYalIUICs UCIIBITBIBACT TPYAHOCTU B IPUMEHEHUH 3HAHUN B HOBOW CUTYallUH,
HE B JJOCTAaTOYHOU MEPE UCIOJIb3YET CBA3U C paHEe NU3YyYEHHBIM MAaTEpUaAIOM U C MaTEPUAJIOM, YCBOCHHBIM



IIPU U3Y4YECHUU JPYTUX IPEAMETOB.

Ounenka «3» craBuTCS B CJeAyoIIeM ciay4yae: paboTa BBIIIOJHEHa B OCHOBHOM BepHO (00BeM
BBITIOJIHEHHOW YacTU COCTaBJIsIeT HEe MeHee 1/2 oT oOmiero oO6beMa), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; yYaluiicss OOHapyKHBaeT MOHMMAaHUE Y4eOHOTO MarepHajja MpH HEeIOCTaTOYHOM MOJHOTE
YCBOCHHSI TIOHATUN U 3aKOHOMEPHOCTEH; yMEET MPUMEHSTh MMOJyYCHHbIC 3HAHUS MPU PEUICHUH MPOCTHIX
3aa4 C HCIIOJB30BAaHHEM TOTOBBIX (OpPMyJ, HO 3aTPyIAHSETCS NPU PELICHUH KAueCTBEHHBIX 3a/1a4 U
CJIO’KHBIX KOJIMYECTBEHHBIX 33/1a4, TPEOYIOMINX MpeoOpazoBaHust GopmMy.

OneHka «2» CTaBUTCA B CJeIyIOIIEeM cjydae: padoTa B OCHOBHOM HE BBINOJHEHA (00BeM
BBITIOJTHEHHOW YacTh MeHee 1/2 oT o01miero o0bema 3a1aHus); YUaIIHiCs TTOKa3bIBACT HE3HAHUE OCHOBHBIX
IIOHATUH, HEINOHMMAHWE W3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBA3E€M, HE yMeEeT pelarhb
KOJIMYECTBEHHBIC U KAUSCTBCHHEBIC 3a4aUH.

OuneHka 0TBETOB YYalUXCH NPU NPOBeJAeHUH J1a00paTOPHBIX padoT

Onenka «5» craButcs B ciemyromeM ciydae: jJabopaTopHas padoTa BBITIOJIHEHA B TOJIHOM 00beMe C
coOnroieHneM HeoO0XOAMMON TOCIEeI0BAaTEIbHOCTH MPOBEACHUS ONBITOB W HM3MEPEHMH; Yydaluics
CaMOCTOSITEJIBHO M pallMOHAJIbHO CMOHTHPOBAJ HEOOX0AMMOE 00O0pYyJOBaHHE, BCE OMNBITHI IPOBEN B
YCIOBUSAX M peXUMax, o0ecrneuynBaroluX MOJy4eHUE MPaBUIBHBIX PE3YJIbTaTOB U BHIBOJIOB; COOIIOAAN
TpeOoBaHUs OE30MaCHOCTH TPYAA; B OTYETE MPABWJIBHO M AaKKypaTHO BBIMIOJHWI BCE 3aIllUCH, TaOJUIIBI,
PUCYHKH, YEPTEXKH, TPAPHUKH, BEIYUCICHHS; TPABIIFHO BBITIOJHIII aHAIN3 TIOTPEITHOCTEH.

Ounenka «4» craBuTCs B CJIeAYIOLIEM CJIy4yae: BBINOJIHEHHE JJaOOpaTOpHOM pabOThl yIOBIETBOPSIET
OCHOBHBIM TpPEOOBaHMSIM K OTBETY Ha OILEHKY «5», HO yYalluiCs JOMYCTHJI HEAOYEThl HIIU HerpyobIe
OIMOKH, HE TOBIIUSABIINE HA PE3YITbTATHI BHITIOJHEHUS paOOTHI.

Onenka «3» CTaBUTCH B CJEAYIOIIEM cJydae: Pe3ylbTaT BBINIOJHEHHOW YacTH J1ab0opaTOpHOI
paboThI TAKOB, YTO TO3BOJISIET MOJYYUTh MPABUIBbHBIN BBIBOJI, HO B XOJI€ IPOBEACHUS OIbITa U U3MEPEHUN
OBLITU JOTYIIEHB! OIIHOKH.

OuneHka «2» cTaBUTCS B CJIeyIOLIEeM cJiydae: pe3ylbTaThl BHIIOJHEHUS J1a00paTOpHOM pabOThI He
MO3BOJISIIOT  ClIeNaTh MPaBWIbHBIN BBIBOJ, W3MEpPEHUS, BBIUYMCIICHUS, HAOIIOJCHUS MPOU3BOIMIHNCEH
HEMpPaBWIbHO, YPaBHEHUS PEaKUil OTCYTCTBYIOT WJIM UMEIOT IpyOble OIIMOKH.

Ilpumeuanus.

Bo Bcex cnyuasix OIIGHKAa CHHXKAETCs, €CIIM YYEHHUK He coOmojgan TpeOOBaHUM TEXHUKH
0€30MacHOCTH TMpH MPOBEACHUM OJKCIEpUMEHTa. B Tex ciydasx, Korja yyalluiics Moka3anl
OpUTMHAJILHBIM TMOAXOJ K BBIMOJHEHHIO PabOThl, HO B OTYETE COJIEP)KATCS HEAOCTaTKH, OLIEHKa 3a
BBITIOJIHEHUE PaOOThI, 0 YCMOTPEHUIO YUUTENs,, MOXKET OBbITh MOBBIIIEHA TI0 CPABHEHUIO C YKAa3aHHBIMU
HOPMaMHU.

TecToBbBIII KOHTPOJIb:

Ilenpto TECTOBBIX 3a/laHUM SIBJISETCS BO3MOXHOCTH BBISIBJICHHS 3HAHHWM, YMEHUN, HaBBIKOB
Ka)KJIOTO HCIBITYEMOTO, MOSTOMY B KaueCTBE WHTEPIPETAIIMOHHOM CHCTEMBI OTCYETa HMCHOJIBb3YeTCs
KOHKpETHas /715l OTpeeNIEHHOM BO3PACTHON TPYIIbI yYaluxcs 00JacTh coAepKaHusl JaHHOTO Y4eOHOTO
npeaMera.

3amaHus TeCTOB pa3paboTaHbl B ABYX (popmax:

1. 3akpeiThie 3amaHus (3a4aHUs C BBIOOPOM OTBETOB, MPU KOTOPBIX HCIBITYEMBbIH BBIOMpAeT
MIPaBWJIbHBIN OTBET U3 YKCIIa TOTOBBIX, TPUIAaraeMbIX B 33JJaHUH TecTa (KaK MpaBuiio 2-4 BapuaHTa).

2. OTKpBITHIE 33/1aHU (337aHNUs, B KOTOPBIX UCTIBITYEMBIH caM (GOpMYIUPYET OTBET).
[Ipu TecTpoBanuu Bce BepHble 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BBICTABIISICTCS. B COOTBETCTBUM € TAaOIMLIEH:

IIpouent BBINOJIHEHHUSI Otmerka

3a/1aHuA

95% u Gonee OTJINYHO

75-94%% XOpOILIO

50-74%% YI0BJIETBOPUTEIBHO
MmeHee 50% HEYI0BJIETBOPUTEIBHO




Ilepeyenb ommoOOK
I'pyoObie ommoku:

- HE3HaHHUE ONPEJEIICHUN OCHOBHBIX ITOHATHI, 3aKOHOB, ITPaBUJl, OCHOBHBIX I10JIOKEHUM TEOPHUH,
(bopmyI, OOIIEIPUHATHIX CHMBOJIOB 0003HAUYECHUS (PU3MUECKUX BEIUYNH, SAUHUI UX H3MEPEHUS,;

- HEyMEHUE BBIJICINUTH B OTBETE IVIABHOE;

- HEyMEHHME MPHUMEHATh 3HAHWA JUI1 PEUICHHS 3aJad U OOBSICHEHUS (U3UYECKUX SBIICHHIA,
HENPaBWIBHO C(HOPMYIMPOBAHHBIE BONPOCH! 33/1a4d WM HEBEPHBIE OOBSCHEHHS XOJa €€ PEIlCHHS,
HE3HaHUE MIPUEMOB PEIICHUS 3a/1a4, AaHAJOTMYHbIX PaHee PEIICHHbIM B KJlacce, OIIMOKHU, TOKa3bIBAIOIINE
HEIPaBWJIbHOE IOHUMAHUE YCIIOBUS 33J]a4l UM HEIIPABUIIBHOE UCTOJIKOBAHUE PEILICHUS;

- HEYMEHHUE YUTATh U CTPOUTH TPaPUKH U MPUHIUITHATIHHBIE CXEMBI;

- HEyMEHHE MOJTrOTOBUTh K paboTe€ YCTAaHOBKY WJIM JIabopaTopHOE 00OpyIAOBaHUE, MPOBECTU
OTIBIT, HEOOXOIMMBbIE PACUEThI, WM UCII0JIb30BATh NOJIyYEHHbIE JAHHbIE JJIS1 BBIBOJIOB;

- HeOpeXHOE OTHOIIECHHUE K Ja00opaTOpHOMY 000PYIOBAHHIO U U3MEPUTEILHBIM MPHOOpaM;

- HEyMEHHE OIpPEeAEIUTh M0OKa3aHUe U3MEPUTENBLHOTO ITproopa;

- HEyMEHHE COCTaBIISITh YPaBHEHUS PEAKIIUi, JIEKTPOHHBIN OaaHc;

- HapylleHue TpeOoBaHM MpaBUJI OE30MACHOTO TPY/ia MPU BBHIMOIHEHUH YKCIIEPUMEHTA.

HerpyObie omin0xu:

- HETOYHOCTU (OPMYJIMPOBOK, OIPEIACICHUM, TIOHITHI, 3aKOHOB, TEOPHH, BBI3BAaHHBIC
HETIOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMNPEICNIIEMOr0 TOHATHSA, OIIMOKHA, BBI3BAaHHbBIC
HECOOJTIOICHHEM YCIIOBUH TTPOBEICHUH OTbITAa WA U3MEPCHU;

- ommOKH B YCJIOBHBIX 00O3HAYCHHSIX HA TPUHITUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKeH,
rpaduKoB, CXeM;

- TPONYCK WM HETOYHOE HAITMCaHNe HAaMMEHOBAHHUN eIMHUI (PU3HUSCKUX BEIIHYUNH;

- HepalMOHAJIBHBIA BHIOOD X0/1a PEIICHUSI.

Henouversr:

- HEpalMOHANbHbIE 3alUCH TPH BBIYMCICHUSX, HEpAlMOHAIbHBIE TPUEMbl BBIYMCICHUH,
npeoOpa3oBaHMl M peleHUH 3a1a4;

- apudmeTnveckue OMMOKN B BBIYMUCICHUSX, €CIIA 3TH OIMTHOKU IPy00 HE MCKAKAIOT PEATbHOCTh
MOJIyY€HHOTO pe3yJbTaTa;

- OTHeNbHbIE MOTPEIIHOCTH B JOPMYIMPOBKE BOIIPOCA UITU OTBETA;

- HeOpeXHOE BBITIOJIHCHHE 3aITUCel, YepTexel, cxeM, TpaduKoB;

- opdorpaduyueckure U MyHKTYallMOHHBIC OITHOKH.
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