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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa3oBaTEIbHONU MPOTPaMMBbI, IPE/ICTABICHHBIX B
OI'oOC 000, a Takke c¢ yué€roM denepalibHOM pabdoueil MporpamMMel
BocniuTanus U KoHuenuuu npenoiaBanusi yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYArOUIUXCSl M OpPraHU3alUi0 U3YYCHUS
Gbu3MKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHuUsl.

[Iporpamma 10 (u3MKEe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuaiia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT IPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTHUKE pa3BUTHS
MPEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4e€OHOMY MPEIMETY.

®duzuka SBIAETCS CHUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH H
¢dusnueckoil reorpadueil, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEeOCTaBIsIeT Hauboyiee SICHbIE OO0pas3lbl MPUMEHEHHS HAyYHOTO
METO/1a TMO3HAaHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUHN O MHUpE.

OpnHa U3 raaBHBIX 33/1a4 (GU3MUECKOro 00pa30BaHUs B CTPYKTYpE OOIIEro
o0pa3oBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne Qusukun Ha 0a30BOM YpOBHE TWIPEAINOJaraeT OBJAJCHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIMMHA €CTECTBEHHOHAYYHYO
IrPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMS;

e UHTEPOPETUPOBATh J@HHbIE W  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs1 MOJTYYECHUS BBIBOJOB.

Henmn wm3yueHus ¢GU3MKM HA yYpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «DPusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronmux
OCHOBHBIEC 00111€00pa30BaTeIbHbBIE MPOTPAMMBI, YTBEPKACHHOW pEIICHUEM
Komnernn Munucrepcta mpocsenieHust Poccuiickori deaeparuu (MpoTOKOM
ot 3 nexabps 2019 r. Ne [1K4BH).

Heau nzyuyenust Gu3uKu:

e TMpuOOpeTeHHne WHTEpPeca W CTPEMIICHHsI OOydYaroIMXCi K HAyYHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTHUE MX HMHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pAa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ I[O3HAHUA U
dbopMHpOBaHKE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIUM
SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;



(dbopMHpoBaHKEe MPEACTABICHUN O poJin (GU3UKU JIJIST PA3BUTUSI IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oynymien
npodeccruoHanbHOM AesTENBHOCTH, CBI3aHHON C (PU3UKOM, TOATOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 3TOM HaIPABJICHUH.

I{OCTI/I)KGHI/IC OTHUX ueﬂeﬁ IIporpaMmesl I10 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaaY.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIleCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpEeTeHNEe YMEHHM ONMUCHIBATh U OOBICHATH (U3UUECKUE SIBICHUS
C MCIOJIb30BaHUEM TOJyYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB pELIEHUsI MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nYecKux MoOjIeTIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HaOIIOJaTh NPUPOJHBIC SIBICHHUS M BBINOIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTANILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmanuendn  (puznyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHUSIX
(bu3KKHY, aHAIU3 U KPUTHYECKOE OIEHUBAaHUE UH(POPMAIIUU;
3HAKOMCTBO €O  cepamu  mpoecCHOHANBHON  JIeATEeTHbHOCTH,
CBA3aHHBIMM C  (PU3UKOW, U COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUECKON HAYKH.

Ha uzyuenue gusuku (6a30BbIi YpPOBEHB) HA YPOBHE OCHOBHOT'O OOIIIETO

oOpazoBanus oTBoauTCs 238 "yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipenaraemselii B mporpamMmme no (Gpusuke nepedeHb J1adbopaTtopHbIX padoT
U ONBITOB HOCHT PEKOMEHAATEIbHBI XapakTep, YYHUTEIb JelacT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYATHHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO DK3aMEHA 10 (DH3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpa.

®dusuka — Hayka o mpupoje. SBieHus npupojsl. OuznyecKkue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuOopkl. [Torpennocts n3MepeHnii. MexIyHapoHasi CUCTeMa €IMHMUII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOAY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAONIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABIKCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHUs. OmnucaHue QU3UYECKUX SIBJICHUU C
MTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue NpudOpbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimel.
Omnpenenenue 1EHbl IeJICHUs MIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne paccTosaHUiA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JNaTYuKa TEMIIEPaTypBhl.
6. IIpoBeneHue nccien0BaHMs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
IapyKa, MYIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHnne yactul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUSI YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M KX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddysun.

3. HaGmionmenue  siBneHWi, OOBACHSIOMIUXCS  MPUTSHKCHUEM — WIIH

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

uhwn e



Mexannueckoe ABUkKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPLMU. B3auMoaencTBue Ten Kak NpUYUHA
U3MEHEHUSI CKOPOCTH IBIXKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBA3b MVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUILIC
00BéMa BellecTBa.

Cuuta kak XapakTepucTuka B3auMozaeicTeus Ten. Cuia ynpyrocTu U 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpPA. SBICHUE TATOTEHUS U CUJIa
TsokecTd. Cuhila TsDKECTHM Ha JApyrux IUlaHeTax. Bec Ttema. HeBecomocCTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHOM IpsiMOM. PaBHOAEHCTBYyrOWIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHM4ecKoro IBM>KEHHS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TakK Jayiee).
2. Ormpepenenue CpeHEe CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (Iedopmalin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJla U XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYECHHS NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH U Ta3aMH. 3akoH Ilackauns.
[THeBMaTHUeCKuEe MAalIMHBI. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWUHBI.
I'uppoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHON 06osouku 3emun. OnbiT Toppuuenu. M3mepenue armochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO AaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715t m3Mepenns aTMoc(hepHOTro TaBJICHHUS.

JleicTBue KMAKOCTM W Trasa Ha TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Tedn.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.

SIS SIS
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6. 3aBHCHMOCTH BBITAJKMBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOM YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTM Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT MAcCChl Tea.

4. ONbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEHUCTBYIOIIEH Ha TENO B JKHJIKOCTH, OT 00BbEMa MOrpYKEHHOM B
KUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 5sHeprus. KuHeTHMueckass W MOTEHIMalIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW OHHEPruud B APYroil. 3aKoH
COXPaHEHMs DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM MIOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJIPHO-KUHETUYECKON TEOPUM CTPOEHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKOW TEOPHH.

Mopaenun TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucramnmueckue u amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpIrHu:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bunsr TETUIONepEeAauu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KonuuectBo TenmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeINI000MeEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oananca. IlmaBineHue wu
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JICIbHAS TEIUIOTA TJIABJICHHUS.



[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIICHHS OT aTMOC(HEpPHOIo
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[TpuHnmner paboTel TerioBbix japurateneit KIIJ TemmoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

G AW e

HaGmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust Tedl.

V3meHeHre naBieHs Ta3a Ipu N3MEHEHUH 00bEMa U HarpeBaHUU HITU
OXJTKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUN pabOTHI.

HarpeBanue npu coBepIiiieHUH padOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/IG TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[CHHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKCHHS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI 110 HAOIOJEHUIO TETUIOBOTO PACHIMPEHUS T'a30B, KUIKOCTEH U
TBEPABIX TEIL.

OrnpeneneHre qaBICHUS BO3IyXa B OalJIOHE HITTPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHEHHMs BHYTPEHHEM JHEPrUM Tejla B PE3YJIbTaTe
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue sBiaeHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOAHOW U
ropsityer BOJBL.

OnpeneneHue KOJMYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJOW MpH
TEII000MEHE C HarpeThIM METAIUIMUYCCKUM LIHJIMHIPOM.

Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHusl.

OrnpeneneHrne OTHOCUTEILHOM BIaKHOCTH BO3/IyXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »rekTpudeckux 3apsaoB. DJIEMEHTAPHBIA AJIEKTPUUECKUN
3apsia. Ctpoenne aroma. [IpOBOOHWMKM WM JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKN TOCTOSHHOTO TOKA. JIEHCTBUSA 3JIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuiaa ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUYECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbIkanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBHME TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe mnosne. MarautHoe moJjie 3eMJiM UM €ro 3HA4YeHHE I KU3HU Ha
3emze. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA TPOBOIHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHX 3apsI0OB W B3aUMOJECHCTBHUE 3apsKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE IEKTPOCKOMNA.

4. DIEKTPOCTATHYECKAs UHIYKIIUS.

5. 3aKOH COXPaHEHHUS IIEKTPUUYECKHUX 3apsid0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HarpsKEHUsl BOJIBTMETPOM.

14. Peocrar 1 Mara3suH CONPOTUBIIEHUN.

15. B3anmMonencTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MAarHUTaA.

17. MozaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnienoBaHue sIBIICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OnpIThl 1O HAOMIOAEHUIO AJIEKTPU3ALUU TeJl HUHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue AEMCTBUS SJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuja CIOXKEHUS HANPsDKEHU MpU MOCIEN0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapayieIbHOM COEIMHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpesielieHHe MOIIHOCTU DJIEKTPUYECKOTO TOKA, BBIACISIEMONW Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUYKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUH U Pa3/ICIICHUN.

16. UccienoBanne AEUCTBHUS JIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. I3yueHue AeiCTBHUSI MArHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI MO HCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HWHIYKIHH:
UCCIIEOBAHNE M3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] MUHIAYKIMOHHOTO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
nemwxenne. HepaBHoMepHoe mpsiMonuHeiiHOoe naBukeHue. CpenHsss
MTHOBEHHAs! CKOPOCTh TeJa ITPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOIMHEHOE nBrkeHne. CBOOOTHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ileppii 3akoH Herotona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTUE BUJIBI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxenue miaHeT Bokpyr Coisnna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEpPIOro Tena ¢ 3aKpEIIEHHON OChHO BpalleHUs. MOMEHT CHUIIBI.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTMBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
TpeHus. CBs3b SHepruu U padbotel. [loTeHIMaIbHAS PHEPTHS Tela, MOJAHATOTO
HaJl TOBEPXHOCTHIO 3emiid. [loTeHuuanbHAss DHHEPrus CXKATOW NPY>KUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKOUN IHEPIHUHU.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEWUHOTO JIBU>KECHHS.

HccnenoBanue npu3HakoB PABHOYCKOPEHHOTO JBUKCHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MeXaHMYECKUX SIBJICHHUH, IPOUCXOJAIINX B CHCTEME

oTcuéra «Tenmexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU

OTHOCHUTEJIFHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTh YCKOPEHHS Te€ja OT MacChl Teja U JICHCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Telia Npyu YCKOPEHHOM JIBUYKEHUM.

10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBHYKCHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHME MEXAaHWUYECKOM »HHEpPruyd TMpU JBWIXKCHUH Tejla 0]
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajbHEUIIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKCHHUS OpyCcKa WIIM JBHXKCHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHU OJUHAKOBBI.

ouvew



6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJa M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEpUOJI, YacTOTa, aMIUIUTyJaa. MaTeMaTU4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBpariienre 3HEPTrUn Mpu KojiedaTeIbHOM JIBHYKCHUH.

3aryxawpne KoieObanus. BbeiHyxXkaeHHble  KojeOaHusa. Pe3onHawnc.
Mexannueckrue BOJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHbie U
MOINepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ paciHpoCTpaHCHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOaHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJAa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHWe 3aBHCHMOCTH TIEpHOJa KOJICOAHUN  MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEepHOJia KOJICOAHUH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONBITBI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH TMeEpHoJa KoJeOaHuit
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHUs CBOOOHOTO TaICHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  ToJie.  DJEKTpOMarHuTHble BOJHBI.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma aneKkTpoMarHUTHBIX BOJH. Mcrosiab3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBEIE CBOICTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

o

SIGIPSEN



1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0 MOOUIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pactipoctpaneHue cBera. 3atMeHuss Conxua u JlyHel. OtpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. [lonmHOEe BHyTpeHHee
OTpakeHHE cBeTa. VCcmoyib30BaHWE TIOJHOTO BHYTPEHHETO OTPaKECHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm mywedt B smH3e. OnThueckas cucTema Qoroarnmnapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. binm3opykocTh U
JNATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

1. IIpsMmonuHENHOE pacpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparoniei JInH3e.

XoJ1 Iy4el B paCcCEUBAIOIIECH JIMH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens riiasa.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

12. [lomydyenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIOMIICHUS CBETOBOIO JIyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. [lomyueHnue u300pakeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHUS W ONTHYECKOW  CHIIBI

coOmparoIei JTUH3HI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u mmanerapuas monaens aroma. Mogens atoma bopa.
Hcnyckanue u norsounieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Mogens  atomHoro  sigpa.  U3orombl.
PannoaktuBHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apPsAI0BOIO U MacCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PAaJUOAKTUBHBIX W3JyYEHUW Ha >KUBbIC
OpraHU3MBI.
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Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus nzimydeHus: IpUPOJAHBIX MUHEPATIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINA MOZYJIb peaHa3HaAYeH TUTSL
CUCTEMAaTH3allMK ¥  OOOOIIEHUS MPEAMETHOrO0 COJEpKaHUS W ONbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJa@pPCTBEHHOMY 3K3aMEHY IO (U3UKE ISt
00y4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MTPEAMET.

[Ipy w3yyeHHH NaHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOOB
WCCJICIOBAHUS SIBJICHUM MIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnueckue sSBICHUS, PUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, YTO 00YyJaIOUTUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM MpeIaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSICHATH
dusnueckue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIEAOBaHUS (U3UYECKUX SBIICHUH, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrMU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HaIIpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IIPCIAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TNpPOSIBJICHUE HHTEpeca K MCTOPUHM U COBPEMEHHOMY COCTOSIHHUIO
pOocCcUicKO# (hU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHHUE K JOCTH)KCHUSIM POCCUNUCKUX YUEHBIX-(DU3HUKOB,;
2) rpaskKaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXIEHHUU OOIIECTBEHHO
3HAUMMBIX M OTHUYECKUX TNPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHLMIOB B ACATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (M3MUECKON HAyKHU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOIO0 WHCTPYMEHTa
MO3HAHUSI  MUPAa, OCHOBbl  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBIISIIOIIEN KYJIbTYPBIL;

- pa3BUTHE HAy4YHOH JIFOOO3HATENBHOCTU, MHTEpPECA K HCCIEA0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TpPaBWJI OE30MacHOTO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOrax, C SJIEKTPUUECKUM U TEIUIOBBIM 000pYJI0BaHUEM B
JIOMAIIHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eI0BeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTMBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 33/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3alluyd, TropoAa, Kpas) TEXHOJOTHYECKOW W
COIIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHUCIE M (U3HUUYECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TPo(deccHil, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrH4€CKOro BOCIIMTAHUSA

- OpUCHTAalUsS Ha MPUMEHEeHHUE (U3MYECKUX 3HAHWM JJIA PEIICHUs 3a/1ad B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUSI TMOCTYMKOB M OICHKH WX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

- OCO3HaHHUE TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTel hx
pelieHus;

8) ajanTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COUMAJIBLHOW M NMPUPOAHOI
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIPpHU BBIITOJIHCHUHA I/ICCJ'ICILOBaHI/Iﬁ 141
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
NeSTEeIbHOCTD;

e - TMOTpeOHOCT, B (HOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE

dbopMyIUpoOBaTh HUIEH, TMOHATHS, THHOTE3bl O (U3UYECKUX OOBEKTaX M
SIBJICHUSX

e - OCO3HaHHME Je(PUIMTOB COOCTBCHHBIX 3HAHUH M KOMIIETCHTHOCTEH B
obsactu PU3HKY;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHHUH HOBBIX (PU3MUECCKUX
3HAHUM;

e - CTpPEMJICHME AaHAJIU3UPOBaTh W BBIABIATH B3aWUMOCBSI3M MPHUPOJBI,
oOIecTBa U AKOHOMHUKH, B TOM YHCJIE C MCHOJIb30BAaHHEM (PU3MUESCKUX
3HAHUM;

e - OIICHKAa CBOMX JCHCTBUU C y4E€TOM BIIMSIHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00QIBbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKJTIOYAIONITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATHBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIBJSITh M XapaKTEPU30BaTh CYIICCTBEHHBIC NPU3HAKA OOBEKTOB
(siBNICHMI);

e YCTaHABIWBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIMKH, OCHOBAHUS
JU1s1 0000ITICHUS ¥ CpaBHEHUS,

e BBIABJSITH 3aKOHOMEPHOCTH M TPOTHUBOPEYMsS B PaCCMaTpPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBJICHUSIM;

e BBIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSA3U NMPU U3yUYCHUU (PU3UYECKUX
SABJICHHMM U TPOIECCOB, JeJaTh BBIBOJBI C  HCIOJIB30BAHHEM
JNEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

e CaMOCTOSITEIBHO BBIOMPATH CIOCOO pelieHus] y4eOHOU (HU3NUECKO
3a/1auu (CpaBHEHUE HECKOJBKUX BApUAHTOB pPEIICHUS, BHIOOP Hanboliee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUSI,

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIIEPUMEHT, HEOOJIBIIOE WCCIEeI0BaHNE
(U3UYIECKOTO SIBJICHUS,

e OIEHWBATh HA TMPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOSATENbHO  (opMylHpoBaTh O0OOIIEHUST U BBIBOABI IO
pe3yibTaTaMm NPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
IPOTrHO3UPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (PUBHUECKHUX
MPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOIOXKEHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECI0KHBIMU
cXeMaMmu, uarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIUSIMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0JIe 00CYXXJICHHSI yIeOHOTO MaTepHaa, pe3yJIbTaToOB JJabopaTOPHBIX
paboT M TMPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaecMOi
TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PCIICHHE 3aJadyd |
noJjjiepkanue 0J1aro’KenaTeIbHOCTH OOIIEHNUS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYXICHUSIMH IPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (HU3UYECKOTO
OTIbITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMATh W  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pa0OThl MPU PEIICHUH KOHKPETHON (HHU3NUYECKOM
po0JIeMBI;

IPUHUMATh 1IeIM  COBMECTHOM JICSITCIBHOCTH, OpPTraHM30BHIBATh
IeHCcTBUS 10 €€ JOCTHXKEHHUIO: PACIpeNeNaTh PO, OO0CYXIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTass KaueCTBEHHOI'O pe3yJibTaTa
110 CBOEMY HANPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMHU
YJieHaMHd KOMaH/Ibl;

OIICHUBATh KaYeCTBO CBOETO BKJIaJla B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranuzamnus:

BBISIBIISITH  MPOOJIEeMBI B JKM3HEHHBIX M YYE€OHBIX CHUTYalUsX,
TPeOYIOMUX IS pelIeHHs] PU3NUECKUX 3HAHUM;

OPUEHTHUPOBAThCS B PA3NIMUHBIX TMMOJXO0JAX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTaBIISATH aJTOPUTM pelieHus (HU3NIEeCKo 3aaadu
WM TUTAHA WCCIICJIOBAaHUS C YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN UHTE/LJIEKT:



JaBaTh aJCKBATHYIO OLEHKY CHUTyalluM W TMpejiaraTh IUlaH e€
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B X0 BHITIOJHEHUS
(Gu3MUecKoro MCCIENOBaHWsA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIpyroro 4ejloBeKa B XOJ¢ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY JPYToro;

NpU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIIeHUH (PU3MYECKUX 3a7ad
WIHM B YTBEPXKJACHUSIX Ha HAyYHbIE TEMBI 1 TAKOE K€ MPaBo JIPyroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce INpCAMCTHBIC PC3YJIbTAThl HaA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBM)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuina, gepopmanus  (ympyras, —IUIacTU4YecKas), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEIIOBOE JIBIKEHHME YacCTHI]
BEIIIECTBA, PAaBHOMEPHOE [BIKEHHE, HEPaBHOMEPHOE JIBUXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJl, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHONW OChIO BpalleHus, Iepejavya JaBiCHHUS TBEPIBIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHUE, IJIaBaHUE
TEJ, TPEBPAIICHUS MEXAaHWYECKONW DSHEPruM) MO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UMUECKUX SBICHUN B
OKPYXAIoIlleM MHUpE, B TOM 4YHcCie (U3UUECKUE SBIICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOU
npupoje, JACHCTBUE CHIJIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUC
aTMOC(epHOro JaBJCHUS Ha KMBOW OpPraHuW3M, IUIaBaHUE PbIO, pblyaru
B TeJ€ YeJOBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3HUUECKUX
SIBJICHUM;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHUJIa YIIPYTOCTH,
CUla TSDKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJAKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KOA(P(UIUECHT TOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KUHETUYECKAsl M TIOTCHITMATbHAS DHEPTHS), TIPH
OTHMCAHUH TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIH3YyEMBIX
BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIBI (PU3NYECKUX BEIUYMH,



HaXOIUTh (GOPMYIIbl, CBA3BIBAIOLIUE JAHHYIO (DU3NYECKYIO BETMUYUHY C
IPYTUMHU BEIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCUMOCTEH
(bu3HUECKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(bmoka), «305I0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAXKEHHUE;

OOBACHATH (PU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
YuCI€ M B KOHTEKCTE CHUTyallMil MOPAKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBISBIATbD NPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0bsicHEeHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SABJICHUM, (PU3MUECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THbIE 3aayd B 1—2 HEWCTBUS, HCMOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMKE (HU3MUECKUE BETUYMHBI: HA OCHOBE aHaIN3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBISTh
¢du3nyueckre BeIUYUHBI B (OPMYJBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC ISl PEIICHUs 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
(Gu3MUeCKMX METOJI0OB, B OIKUCAHUMU WCCIEIOBAHUS  BBIJCIAThH
IpOBEpsEMOE MIPEATIOIOKEHHE (rumotesy), pa3nyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMMUOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €T0 PE3YJIbTATAM;

IPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MYECKUX SIBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMylnupoBaTh  MpPOBEpSEMbIC
NPEANnoiIoXKeHuss, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,
BBITIOJIHATh MPSAMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacChl Tena,
0o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUsA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (hM3HUYECKON BETUUHHBI
OT JPYro#l C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU MYTH
PABHOMEPHO ABWKYIIErOCs TeJla OT BPEMEHM [BUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOLAAU CONMPUKOCHOBEHHMS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIKUBAIOLIEH CHIIbI
OT 00bEMa MOTPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTA Te€Ja, OT TJIYyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUM MIaBAHUS TEJI, YCIOBUN PaBHOBECHS pblyara
¥ OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIICIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHHS;

MPOBOJINTHh KOCBEHHBIC M3MEPEHUSI (DU3NYECKUX BEIUYUH (TIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
JABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWIa, JEWCTBYyIOIIas Ha
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NOTPY>KEHHOE B JKUJAKOCTb TEJNO, KOADPHUIMEHT MOJIE3HOr0 ICHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIINUECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKHUI TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOIb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBICHUH U  HEOOXOAMMbIE
(du3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEPHl  (HaXoAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH Cpejie;
OCYIIECTBJISATH OTOOpP HUCTOYHHMKOB HHGopmanuu B HWHTEepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO CONEep KaHUs, CIPABOYHbBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMAIIUU (PU3NUECKOTO COJIEPIKAHMUS, B
TOM YHCJIe MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWI, TPH OSTOM TIPaAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN TOHATUWHBIN anmapat Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NP BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHUM pacrpenessiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/1auaMu,
CIEIUTh 3a BBHIMIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI BKJaJA B JIEITENIBHOCTh TPYIIBI, BBICTpAaUBaThH
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAS MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHHUIA:

HCNOJIb30BaTh MOHATHS: Macca W pa3MeEPbl MOJEKYJ, TEIIOBOE
JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBA,
KpUCTAJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
rap, BJAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DBJIEKTPUYECKUU  3apsj,
3JIEKTPUYECKOE TMOJIe, MPOBOJHUKA U AUBJIEKTPUKH, IMOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJIEHUA (TEIUIOBOE pacIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJICHUS,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIUS, U3TyUEHHUE), dJEKTPU3ALMS TEJ, B3aUMOJICHCTBUE 3apsiI0B,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMarHUTHAasT HHAYKIMA) MO ONHCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIIBITOB, JE€MOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4Hcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KaNWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIbI B Tpupojae, uzinydeHne CoiHIa, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME€ pOChl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpeld mMoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3€Mmile, MOJIAPHOE CHSIHUE, NPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIETSATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusi, KOJIMYECTBO TEIUIOTHI, YJEJIbHAsl TEIUIOEMKOCTh BEILIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEeIIoTa CropaHus TOIUIMBA, KOY(PHUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKA, DJJIEKTPUUECKOE HAMNPSHKEHUE,
CONPOTHUBJIEHUE TPOBOJHUKA, YJIEIIBHOE COINPOTUBICHHUE BELIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH
rpauKy U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHI
CTPOCHHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma miid
y4dacTka 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUU, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €0
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKUE TPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBIIATHh TIPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIar0B ¢ OMOpOoil Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3UIECKUX
SBJICHHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aJayd B 2—3 JEWCTBUS, UCMOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3aadd, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOAUTH PacyE€Thl U CPaBHUBATH



MOJMyYeHHOE 3HAaueHUE (PU3NYECKOW BEITUYMHBI C H3BECTHBIMHU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPU TIOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEAOBAHMUS, BBIICISATh
IpoBepsieMOe TPEANOIOKECHHUE, OIEHUBATh IPABWIBHOCTh MOPSAIKA
NIPOBEJICHUS HCCIICIOBAHUS, I€TIaTh BBIBOIBL;

IPOBOJUTH OIBITHI 10 HAOMIOMECHUIO (PU3NYECKUX SIBICHUN WIIN
¢u3nYecKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JAaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTHIBAaHWS W HAarpeBaHUS TpPHU H3IIYYCHHH OT IIBETa H3ITyJarolIeH
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIEPATyphl JKUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaIU3aIlisl MAHUTHBIX TIOJICH MOCTOSTHHBIX
MarHWTOB, JCWCTBUA MArHUTHOTO TOJsI Ha TIPOBOJHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOIBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMBbIE MPEAMNOIOXKEHUS, COOUpaATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMS, OMHUCHIBATH XOJ] OMBITA
U GOpMYIMPOBATH BHIBO/IBI,

BBITIOJIHATh ~ TPSIMbIE  U3MEPEHHUS TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JTATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHHl ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPU3MYECKON BETUUMHBI
OT JPYrol € HCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTD
COTPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IONEPEUHOTO
CEUYCHHS] U YJIETLHOTO COIPOTHUBJICHHS BEIIECTBA IMPOBOJIHUKA, CHUJIBI
TOKa, UAYIIEro 4Yepe3 MPOBOJIHUK, OT HAIpPSKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIE0BATEILHOTO W TapaJUIeIbHOTO COEIUHEHUN
IIPOBOJHUKOB): IJIAHUPOBATh HUCCJIEIOBAHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3yNbTaThl TOJIYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJUIl U TPaduKOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MyYecKux BenuyuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE TMPOBOJHMUKA, padoTa H
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOMpaATh
AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIETYs MPEIJI0KEHHON MHCTPYKIIUH,
U BBIUUCIISATH 3HAUCHUE BEJIMYUHBI,

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX ONMUCaHus (B TOM YHCIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, DJICKTPOMATHUT, DJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKAa), WCIOJB3ysd 3HAHUS O CBOMCTBAX (DU3HMUECKUX
SIBJICHUM W HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIHHBIC
npuoOpsl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
enel ¢ TOCIeNOBaTeNbHBIM W MapajIebHBIM  COSIUHEHUEM
DJIEMEHTOB,  pa3jnuas  YCJIOBHBIE  OOO3HAUCHHUS  DJIECMEHTOB
AIIEKTPUICCKUX LICTICH;

NPUBOJUTH TMPUMEPHl  (HaXOAWUTh WHGOpPMALMIO O TPHUMEPaX)
MPAaKTHYECKOTO HCIIOJIb30BaHMS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
Y TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK WHPOpMAIMK (U3HUECKOTO COACPKAHHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTETHHBIX MCTOYHHKOB BBIICTATh HWH(GOPMAIIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOIA;
UCTIONB30BaTh IPH  BBHIMOJHCHWHM YYEOHBIX  3aJaHWid  HAYIHO-
NOMYJISIPHYIO JTUTEPaTypy (U3UYECKOTO CoJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001masi uHPOpMaALUIO M3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO
colepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3yIbTaThl
POCKTHOW WM MCCJIENOBATEIbCKONW  JEATEIBHOCTH, TMPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIN amnmapar Kypca
(bU3HUKHU, COMPOBOXK/IATh BBICTYIICHUE MTPE3CHTAIINEH;

IIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3MUECKHX
MPOLIECCOB paclpeieisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J]]a4aMHU, CJICIUThH 32 BBHIIOJTHEHUEM IJIaHa JEeHCTBUN
U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MMPOSIBIISIS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

VCIOJIB30BAaTh IIOHATHUA: CUCTEMA OTCYETA, MATEpUAIbHAS TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTH TBEPAOrO Tela, pPAaBHOBECHE,
MEXaHUYeCKue KOjeOaHWs W BOJHBI, 3BYK, HH(OPA3BYK U YJIbTPA3BYK,
DJICKTPOMArHUTHBIE BOJIHBI, IKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norjoiieHus, anbda, O6era- U ramMma-u3IydeHUs, U30TOINBI, sAepHas
DHEPIEeTUKA,

pas3inyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MMajgeHue  TeJ, PaBHOMEPHOE  JABWXXEHUE  TI0  OKPYXKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHBIC KoJieOaHUs), pPE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacnpoCTpaHEHUEe, OTPAXEHUE U IPEIIOMIICHUE CBETA, IOJIHOE
BHYTpPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHUE OEJIOT0 CBeTa B CHEKTP U



CJIOKE€HUE CHEeKTPaJIbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaAMOAaKTUBHOCTh, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyYEHHS)
0 ONMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYy»XarolieM MHUpe (B TOM uuciie (puandeckue sIBJICHUS B MPUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJMHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTUYECKUE SBJICHUSI B MIPUPOE, OMOIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3IyYEHHUI,
€CTECTBEHHBI  paJMOAaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE HU3JIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JyYEHUA Ha OpPraHuU3M 4YeJOBeKa), IpPH HTOM
NEPEeBOIUTh  NPAKTHYECKYI0  3a7ady B  y4eOHYIO,  BBIJIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UYECKUX SBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIOJIb3Ys (PU3MUYecKue BETUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBXKEHUH, YCKOPEHHE, IIEpeMEIeHUE, TyTh,
yrjoBasi CKOpPOCTh, CHJIa TPEHUs, CUJAa YNPYTOCTH, CUJa TSHKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4eckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrus
Tesna, MOJAHITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAs DSHEPrus, IMOJHAs MeXaHU4ecKas
SHEPrus, MEPHOJ U YacToTa KoyieOaHWW, NJMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTellb MPEJIOMIICHUS
Cpenbl), MpU OINKWCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKHIN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUYEHUS U EJUHUIBI (PU3UUECKUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOTO TATOTECHMUS,
OPUHIMI CYNEPIO3UIIMN CUJI, TIPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IOpEJOMJICHUS] CBETAa, 3aKOHbI COXPAHEHUsS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaklUusxX, MpH DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—
3 JIOrMYEeCKMX IIaroB C OMNOpoMl Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMUpAOIIMECcs Ha CcUCTeMy u3 2-3
YpaBHEHWHN), UCHOJB3Ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHIEC
¢u3nueckue BENIWYMHBI: HAa OCHOBE aHAlW3a YCIOBUS —3ajJauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pENIeHHs, MPOBOJIUTH PACUETHl U OIICHUBATh PEATUCTHYHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,



pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh MPU TOMOIIU
(U3HUECKUX METOJIOB, UCIOJIb3YsI ONMKMCAHHE MCCIIEIOBAHUS, BBIICIAThH
IpOBEpSAEMOE MPEIOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUsA, JelaThb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHHKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPAMOJUHEHHOE paclpOCTpaHEHHE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit JMH3e, HabJI0/IeHUE CIUIONIHBIX U JTMHEHYAThIX CIIEKTPOB
U3ITyYEHHUSI): CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
Habopa o0OOpyJIOBaHUS, OMHCHIBATH XOJ OMNBbITA M €ro pPe3yJIbTaThl,
(bopMyIMpOBaTH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMol BenuduHbl ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O00OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTENLHOTO Tprbdopa);

POBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCUMOCTH IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIeO0aHU MaTEMaTUYECKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs! CBETa OT yrja MaJIeHusl U yria MpeJoMIICHUs OT yriia
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAaMOCTOSITEIbHO COOHMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3YyJbTaThl MOJIYYCHHOM 3aBUCUMOCTH
(bu3HUeCKNX BEJIIMYUH B BHUJIE TAOJUIl U TPapUKOB, JAEJIaTh BHIBOJBI 110
pe3ynbTaTam HCCIIECIOBAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHsI, CIeAys MPEUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI M aAHAJIU3UPOBATH IOJYYCHHBIC
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHHU;

coOno/laTh TMpaBUjia TEXHUKKM OE30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUCYHBIM MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX OMUcaHus (B TOM YHCIIE:
CITUIOMETpP, JATYUKHU TOJOKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O



CBOMCTBax (DU3MYECKUX SBJICHUH U HEoOXoaumble (punyeckue

3aKOHOMEPHOCTH;
UCIIOJIb30BaTh  CXEMbl M  CXEMATHYHBIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npudoOpoB u

TEXHOJIOTHUECKUX TMPOIECCOB TPU PEIICHUH YIEOHO-TPAKTUIECKUX
3a/1a4, ONTHYCCKUE CXEMBI IS MMOCTPOCHUS M300paKCHHN B IJIOCKOM
3epKajie U coouparomiei TuH3e;

NPUBOJAUTH TMPUMEPHl  (HaXOAWUTh WH(GOPMALMIO O TPHUMEPax)
MPAaKTHYECKOTO HCIOJIb30BaHUS (U3UUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
¥ TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIIECH cpejie;
OCYIIECTBIISITh TMOUCK HWHPOpPMAIMK (U3HUECKOTO COACPKAHHUS B
WNuTepHeTe, caMOCTOSTENBHO (OpMyIHpyst TIOMCKOBBIH — 3ampoc,
HaXOJWTh  TYTH  ONPENCICHHUS  JIOCTOBEPHOCTH  IOITYYCHHON
uH(pOpMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUH W JIOMOJIHUTEIBHBIX
MUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAy4yHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (DPM3UUECKOTO COACpPKaHUA,
myOJIUYHO MPEICTABIIATh pe3ynbTaThl IPOEKTHOM WIH
UCCJIeI0BATENIHCKON JAESTEIBHOCTH, TIPU 3TOM TPAMOTHO HCIIOIb30BATh
U3YYCHHBIM TOHSATHUMHBIA anmapar H3y4aeMoro paszeiia (U3NKU U
COMPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorexa [JOK
' YK pHpoA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ()
HSHHCCICHE BEIHIHAL 2 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBIN ) 1 bubnuorexa [JOK
' METO/I IT03HAHUSA https://m.edso00.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenne semecTsa 1 https://m.edsoo0.ru/7f416194

JBrxenue u

2.2 B3aNMMOJIEHCTBHUE YaCTHU 2 1 bubmmorexa [IOK
' a H https://m.eds00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHHe U B3auMo/ielicTBUE TeJl



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

bubmuoreka [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Buppt cnn - https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TEJIAMH, KUIKOCTAMU U https://m.eds00.ru/7f416194
rasamu
bu6mmoreka [JOK
4.2
Jlanenue xuaKoctn 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOrpy>KEHHOE B HUX 7 Bubnuorexa LIOK
' py https://m.edsoo.ru/7f416194
TENO0
Wroro no pazmeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

bu6mmorexa [IOK
51 P
a60Ta M MOIIHOCTS 3 https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHNU3MBI 5 bubmmorexa [JOK

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



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

bubmuoreka [JOK

>3 Mexaniieckas oHepris 4 1 https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HaumeHoBaHuUe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMmel padoThI padoThI
Pa3nen 1. TemioBble siBjeHUS
CrpoeHnue u cBOMCTBa bubnmnoreka HOK
1.1 7 2
BEILECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 5 bu6nuoreka [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHDIC ABICHILT 6 1 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14




9 KVIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pasznen 1. Mexanuueckue siBJeHUSA
MexaHnueckoe Bu6 1IOK
noInoreKa
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 BsaumonetictBue Te
HMOACHCTBHE TCT 20 1 4 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.3 3aK0HBI COXPaHEHUS
P 10 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paszngen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
21 MexaHndeckue ; ) bu6mmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHu4ecKue BOJIHBI. 8 1 3 but6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE EuG OK
31 HoTe 1 5 ) nonmnoteka 1

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazaeny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

41 3aKOHBI 6 ’ bubmuorexa [JOK

' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 ) bubmuorexa [JOK

' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 1 1 bubnnoreka IIOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3znena 5. KpanroBble ABJICHUS

Hcnyckanue u
5.1 MIOTJIOIIEHHE CBETA 4 2 bubnnorexa LIOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 1 bubmuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 #nepubie peakiui ! 1 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

IToBTOpEHUE U
6.1 00o0rieHne 9 2
COJlepKaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

¢du3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

®usuka — Hayka o
npupoje. SBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

Ypok-uccnenoBanue
"N3MepeHue TeMieparypsl
TIPY TIOMOTITH JKUAKOCTHOTO
TEPMOMETpA U JTaTINKA
TeMIiepaTyps!"”

Kak ¢usuka u ngpyrue
€CTECTBECHHBIC HAYKH
U3Y4YaloT IPUPOAY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAy4HBIN
METO/]] TIO3HAHMSL.
Onucanue Gpu3nUecKux
SBJICHUH C IOMOUIbIO
MoJeen

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA IapUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oJibIle, UeM OOJIbIIE
BBICOTA ITycKa"

CrpoeHue BenecTna.
OMnBITHI, TOKA3bIBAIOIIHE
JMICKPETHOE CTPOCHUE
BEIIEeCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBMKEeHUE YacTHll
BeIecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013
e

Ypok-uccnenoBasue
«OTBITH IO HAOTIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

11

Bzaumocss3p Mexny
CBOMCTBaMU BEIICCTB B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a037



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HbBIX arperaTHbIxX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcobeHHOCTH
arperaTtHbIX COCTOSTHUMN
BOJIbI

|co

MexaHn4ecKkoe IBUKEHHUE. bu6mmoreka [IOK

12 | PaBHOMEpHOE H https://m.edsoo.ru/ff0a05c
HEpPaBHOMEPHOE JIBHIKCHHE 6
Cxopoctb. Equnauiis bubnnoreka [JOK

13 | ckopoctu Pacuér nytu u https://m.edsoo.ru/ff0a079
BPEMEHU JIBHKCHUS. c
KonTposabHas pabora no
Teme: «dusuka u ee pojb B b K

14 p 16.10.2024 nomoreka [{O
[O3HAHUU OKPYXkKAIOIIETO https://m.edsoo.ru/ff0a0ae4
MUDPa»
Hueprus. 3akoH HHEPITUH.

P . P bubmuoreka [JOK

BzaumoseiicTBre TEN Kak

15 https://m.edsoo.ru/ff0a0cl
MpUYMHA U3MEHEHUS 0
CKOPOCTH JIBHKEHUS Tell B
II;moTHOCTE BemiecTna.

16 | Pacuer maccel u 00beMa brbnmorexa LIOK

https://m.edsoo.ru/ff0a0fee

TeJa 10 ero MIIOTHOCTH
JlaGopaTtopHnast pabota

17 | «OmnpeneneHue MIOTHOCTH

TBEPAOTO TEJIA»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemrenne 3aaa4 I10 TEME

bubmuoreka [JOK

18 | " https://m.edsoo.ru/ff0a123
[TnoTHOCTH BelecTBa c
Cuna Kak xapakTepuCTHKa
19 | B3aumoneiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH
20 | pacrspkenus (nedopmanun)
MPYKUHBI OT TIPHIIOKEHHOM
CHUJIBD»
21 SBnenue tarorenus. Cuma
TSKECTH
CBs13b M@Ky CUITOM
. bu6mmoreka [JOK
TSDKECTH M Maccoil Tena.
22 https://m.edsoo.ru/ff0al77
Bec tena. Pemenue 3amau 3
no teme "Cuna Tsoxkectu"” B
Cuita TSKeCTH Ha JPYTuX bubnunoreka [JOK
23 | muranerax. duznveckue https://m.edsoo.ru/ff0a150
XapaKTEPUCTHKH LIAHET 2
24 W3mepenue cui. bubnuorexa [IOK
Junamomertp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 | Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
26 | CnoxeHne IBYX CHII, bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

HaIIPaBJICHHBIX 110 OJJHON
IPSIMOM.
PaBHOpelicTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala7
0

27

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

28

TpeHune ckosbxeHus u
TpeHue nokos. TpeHue B
IIPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9
c

29

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKECHUS
OT CHJIBI JIaBJICHUS U
Xapakrepa
COITPHKACAIOIIUXCS
MIOBEPXHOCTEN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agaq Ha
onpeaeeHue
PaBHOAECHCTBYIOIIEH CUIIBI

31

Penrenue 3amad mo reMam:
«Bec Tenay, «I'paduueckoe
HU300paKEHHE CHIT»,
«Cubny,
«PaBHOIEUCTBYIOMIAs CUIDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde
0

32

KonTponbhas pabota no
TeMaM: «MexaHndecKkoe
IBIOKEHHE», «Macca,

18.12.2024



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

INIOTHOCTBY, «Bec Tenay,
«['papuueckoe
HN300paKCHHUE CHIT»,
«Cuibe»

Hasnenune. CriocoObl

bu6mmoreka [JOK

33 | yMeHBIICHUS H https://m.edsoo.ru/ff0a20a
YBEIIUYCHUS JIaBJICHUS 6
[laBiienue rasa.
3aBUCUMOCTD JIaBJICHHS bubmorexa [IOK
34 . https://m.edsoo.ru/ff0a237
rasa or oonéma, 6
TeMIepaTypsl -
Ilepenaua napiaeHus
p bubmuoreka [JOK
TBECPABIMU TCIIaAMHU,
35 https://m.edsoo.ru/ff0a25b
KUOKOCTSIMU U I'a3aMH. 0
3akon [lackains =
JlaBneHue B KUAKOCTH U bubnunoreka [JOK
36 | rase, BEI3BaHHOE https://m.edsoo.ru/ff0a271
JIEWCTBUEM CHIIBI TSHKECTH 8
KonTponbhas pabota no
Teme «Jlapnenue B bubmmorexa LOK
37 29.01.2025 https://m.edsoo.ru/ff0a282
JKMAKOCTH 1 ra3e. 3aKoH 6
ITackamsay» h
bu6mmorexa [JOK
38 | Coobmiaromuecs: CoCyabl https://m.edsoo.ru/ff0a297
0
39 | T'mapaBmuueckuii mpecc bubmmorexa [TOK

https://m.edsoo.ru/ff0a313



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

[op)

Manomertpsl. IlopiiaeBo

40 .
JKUJKOCTHBIH HAacoC
ATtmocdepa 3emn.
[TpuuuHBI CyIIeCTBOBAHUS
BO3/TyIITHOW 000JIOUKH bu6mmoreka [JOK
41 | 3emuun. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b5
aTMoc(hepHOro JaBICHHS a
OT BBICOTHI HaJ| YpOBHEM
Mopst
Bec Bo31yXa bubmuoreka [JOK
42 yxa- https://m.edsoo.ru/ff0a2b5
ATMmochepHOoe TaBiieHne a
N3mepenne armocdepHoro bubnuoreka [JOK
43 | nmaBnenust. ONpIT https://m.edsoo.ru/ff0a2da
Toppuuenm 8
3aBUCHUMOCTH
aTMOC(EpHOTO AaBICHUS bubnuorexa [JOK
44
OT BBICOTHI HaJl YDPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomeTtp-anepoun.
45 ATII)VIOC(bS Hoep aBJJIIeHI/Ie Ha bubmmoreka LIOK
p g https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
46 Penrenue 3amad mo teme "
ATtMocdepHoe naBieHue"
47 | [elicTBHE XHUIKOCTH U ra3a bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Ha IOTPY>KEHHOE B HUX
Teno0. ApxumenoBa cuiia

https://m.edsoo.ru/ff0a327
6

JlaGopaTtopHnast pabora

«Onpenenenue
48 BBITAJIKUBAIOIIECH CHUJIBL, bubnnorexa [IOK
. . https://m.edsoo.ru/ff0a33fc
NEHCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTtopHast pabota 1o
teme «HMccnenoBanue
bubmuorexa [JOK
49 3aBHCHMOCTIf pecatena B https://m.edsoo.ru/ff0a351
BOJle OT 00BEMa 4
MOTPYKEHHOU B )KHUJIKOCTh B
YJacTH TeJla»
bu6mmoreka [IOK
50 | IlmaBanwme Ten https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue
51 | @PeoMeTpa wm
KOHCTPYHPOBAHUE JIOJKH U
omnpeaeneHue eé
rpy30H0AbEMHOCTH"
Pemenne 3apad mo Temam:
«IInaBanue cynos. bubmuorexa [JOK
52 BosgyxomiaBanuey, https://m.edsoo.ru/ff0a365

«/laBreHne TBepabIX TET,
JKUIKOCTEN U ra30By

4



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

53

Konrponbnas padora mo
TeMe «JlaBieHue TBEPAbIX
TEN, JKUAKOCTEH U
razoB»/Bcepoccutickas
poBepoyHas paboTa mpu
MIPOBEJICHUHU C
HCII0JIb30BaHUEM
KOMIIBIOTEPA

12.03.2025

54

Mexanunueckasi pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocts. Eaunauiint
MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccrnenoBanue
"Pacyér MoIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
1o JiecTHuIe"

57

IIpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
pbryare

58

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas
pabora «VccrnenoBanue
YCJIOBU paBHOBECHS
pBIyara

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a478
e

59

Pemienue 3agau o teme
«YCl0BUS PaBHOBECHUS
pbIyara»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a48a
6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Koadduuument noneznoro
JECUCTBUS MEXaHU3Ma.

60 | JlabopaTopHas pabora 0.5
«3mepenue KII/]
HAKJIOHHOM TJIOCKOCTH»
bu6mmoreka [IOK
Pemmenue 3anay no teme
61 | " https://m.edsoo.ru/ff0adc4
Pa6ota, momuocTs, KITJ] 8
MexaHnuueckast SHEprusl. bubnnoreka [JOK
62 | Kunerwueckas u https://m.edsoo.ru/ff0a425
MOTEHILIMaIbHAas SHEePTus 2
bu6mmoreka [IOK
3aKOH COXpaHEeHUS
63 N https://m.edsoo.ru/ff0a436
MEXaHUYECKOH dHepTuu 0
YPOK-IKCIIEpUMEHT 110
TeMe "DKCIeprMeHTalIbHOE
orpesielieHue N3MEHEHUS
64 KUHETHYECKOU U 1
MOTEHIIUATBHON YHEPTUH
MIPY CKATHIBAaHUU Tella 10
HaKJIOHHOM miockocTu"
KonTponbnas pabota no
TeMe «PaboTa 1 MOIITHOCTb.
Dueprus»/Beepoccuiickast
65 P P 14.05.2025

npoBepouHas paboTa npu
IPOBEIEHUH Ha OyMa)KHOM
HOCHUTEIe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

66

PesepHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHn4eckoe
nBmxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaByieHUE TBEPJIBIX TE,
JKAIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepsHsliil ypok. Pabora ¢
TexcTamu 110 teme "Pabora.
MormuHocTs. DHeprus"”

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TIOJIOKEHUS
bu6mmoreka [IOK
MOJIEKYJISIPHO-
. 1 https://m.edsoo.ru/ff0a525
KHHETHYECKOU TEOPUH B UX 6
OTIBITHBIE TIOATBEPKICHUS B
Macca u pazmep aTOMOB U 1
MOJIEKYJT
Mopenu TBEpHOTO, bubnuoteka [JOK
AKHJIKOTO 1 ra3000pa3Horo 1 https://m.edsoo.ru/ff0a540
COCTOSIHUM BelllecTBa e
OOBbsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUMN N
BELIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
bu6mmoreka [JOK
Kpucrannmueckue u
1 https://m.edsoo.ru/ff0a580
amopdHbIe Tena 0
CMaMUBALIe 1 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a553



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

KauUIIPHOCTb. 0
IToBepxHOCTHOE
HaATSHKCHHE
bubmuoreka [JOK
TemoBoe pacuvpenue u
7 https://m.edsoo.ru/ff0a5a2
ckarue
6
Temneparypa. CBs3b
3 TEMIIepaTyphl CO
CKOPOCTBIO TETIIOBOTO
JIBYDKEHUS YaCTHIL
BuyTpenHsist aHeprus. bubnuoreka [IOK
9 CriocoOb1 I3MEHEHUS https://m.edsoo.ru/ff0a5c6
BHYTPEHHEN SHEPIUU 0
bu6mmoreka [JOK
10 | Bwuas! Teronepenayn https://m.edsoo.ru/ff0a641
2
VYpok-koHpepeHuus
"ITpakTueckoe
bu6mmoreka [JOK
UCTIOJIb30BaHUE TEIUIOBBIX
11 . https://m.edsoo.ru/ff0a65c
CBOWCTB BEIECTB U 0
MaTepHaloB B LEJAX B
sHeprocOepexxeHus"
bu6mmorexa [JOK
KonnyecTBO TEMIOTHI.
12 . https://m.eds00.ru/ff0a697
VYnenbHas TermmoéMKOCTS. 6
13 JlaGopaTtopHnast pabota bubnmoreka [JOK

"UccnenoBanue ABJICHUS

https://m.edsoo.ru/ff0a708



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOIHOU U
ropsiyeit Boanl"

|co

Konrponbnas padora mo

bu6mmoreka [JOK

14 | Teme: «TemnoBble 16.10.2024 https://m.edsoo.ru/ff0a6a9
SABIICHUS 8
Pacuer xonmuecTBa
TEIUIOTHI, HEOOXOIUMOTO
15 | nns HarpeBaHus Tena u
BBIJICTISIEMOTO UM TIPH
OXJIaXKICHUU
JlaGopaTtopHnast pabota bubnnoreka [JOK
16 "OnpeneneHue yaeabHON https://m.edsoo.ru/ff0a6bb
TEIUIOEMKOCTH BelecTBa" 0
DHeprus TOIIMBA. bub6nuorexa [IOK
17 VY nenpHas TemiaoTa https://m.edsoo.ru/ff0a7b5
CTOpaHHUS a
IInaBmenne n
OTBEpJICBaHUE bubnuorexa [IOK
18 | KpHCTaIITMYECKUX TEIl. https://m.edsoo.ru/ff0a71d
VY enwHaAs TEINIOTa 2
IIaBICHUS
Jlaboparopnas padborta
19 "On Ie) enzHHe . €JILHON bubmorexa HOK
e e " https://m.edsoo.ru/ff0a72fe
TEIIOTHI IIABJIEHUS JIba
20 | ITapooGpazoBanue u bubmuorexa [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

KoHeHcauus. Mcnapenue

https://m.edsoo.ru/ff0a740
c

21

Kunenue. Y nenbHas
TEIIOTa MapooOpPa30BAHUS
¥ KOHJICHCAIUH.
3aBUCHUMOCTh TEMIIEPATYpPBI
KHIICHUSI OT aTMOC(HEPHOTO
JIABJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786
C

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabora
"Onpenenenue
OTHOCHUTEIIbHOM BIIaXKHOCTHU

BO3/1yXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a762
8

23

Pemenue 3agaq Ha
ONIPEEIIEHUE BIIAJKHOCTU
BO3/yXa

24

[IpuHnmns paboThl
TEIJIOBBIX JBUTaTENCH.
[TapoBas TypOuHa.
JIBuraTtens BHYTpPEHHETO
CTOpaHus

25

KII[ TermoBoro
nsurarens. Tennosbie
JIBUTATENIH U 3aLUATA
OKpYXKarolle cpeasbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U
NpEBpaILEHHs SHEPTHH B



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIJIOBBIX IIpoLeccax

27

IToaroroBka K
KOHTPOJILHOH paboTe 1o

Teme "TermnoBbIe IBICHUS.

M3menenue arperaTHeIxX
cocTosiHU BemiecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no

Teme "TernoBbsIe IBICHUS.

M3menenue arperaTHbIX
coCTOsIHUI BemiecTBa"

18.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tei. [IBa
poJia SIEKTPUIECKUX
3apsiIoB

30

Ypok-uccienoBanue
"DnekTpu3anus Ten
WHIYKIWEH U IIpU
COTMPUKOCHOBEHUN"

31

Bzaumoneiictere
3apsKEHHBIX TeJ. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e
4

32

DNEKTPUUYECKOE TMOJIE.
HarmpsixeHHOCTB
3JIEKTPUYECKOTO TOJIA.
[TpuHIMI cyneprno3unun
SJIEKTPUYECKUX MOJIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3aps0B. DJIeMEHTapHBIN
3apsia. Ctpoenue aToma

[IpoBOgHUKY 1
JUAJICKTPUKU. 3aKOH

bu6mmoreka [JOK

34
COXpaHEHUs https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiia
Pemenue 3anau Ha
35 | npuUMeHeHUe CBOWCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKUX 3aPSI0B
DIIEKTPUUYECKH TOK,
YCIIOBUS €r0 bubnuoreka [IOK
36 | cymiecTBOBaHMSI. https://m.edsoo.ru/ff0a95a
HcTouHnMKH 4
AIEKTPUUECKOTO TOKA
JlericTBUA 2IIEKTPUUYECKOTO bubmorexa HOK
37 https://m.edsoo.ru/ff0a96b
TOKa
2
Ypok-uccienoBanue
"JleiicTBUE
38 | osmeKTpUYECKOro IMoJIs Ha
MIPOBOIHHUKH H
JUDJIEKTPUKA"
DIIeKTPUIECKHUI TOK B bubnmoreka [JOK
39 | Meramiax, KUIKOCTAX U https://m.edsoo.ru/ff0a983
raszax 8
40 | DnexTpuyeckas Lenb U eé



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

COCTaBHBIC HaCTH

Cwta Toka. JlabopatopHas
pabota "H3mepenue u

bu6mmoreka [JOK

41 0.5 https://m.edsoo.ru/ff0a8hbd
pETyJIMpOBAHUE CHUIIBI 6
ToKa" B
DIIEKTpUUYECKOE
HanpsbkeHnue. Bonstmerp.
JlaGopaTtopHnast pabota bubmorexa HOK
42 0.5 https://m.edsoo.ru/ff0a9el
"U3mepenue u 4
perynupoBaHue
HanpspkeHus"
ConpoTusienue bubnuoreka [IOK
43 | mnpoBoaHUKA. Y enbHOE https://m.edsoo.ru/ff0aa73
COIIPOTHBJICHUE BEIECTBA 8
JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIEKTPUIECKOTO bubnunorexa [JOK
44 | coONpOTHBICHUS 1 https://m.edsoo.ru/ff0aa73
MPOBOIHHKA OT €T0 JIJTHHBI, 8
IUIOINAAM MTOTIEPEYHOT 0
cedeHus u matepuana”
3aBUCHMOCTh CHIIBI TOKA OT
45 | Hampspkenus. 3akoH Oma bubmmorexa LIOK
https://m.edsoo.ru/ff0aad4a
JUTSI y9acTKa [enu
46 JlaGopaTtopHnast pabota 1 bubmuorexa [JOK

"UccneqoBanue

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

3aBUCHUMOCTH CHUJIbI TOKA,
UAYIIETO YePE3 pe3UcTop,
OT COMPOTHUBIICHUS
pEe3UCTOpa U HAIPSKEHUS
Ha pe3ucTtope"

47

ITocaenoBarenbHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHnast pabota
"IIpoBepka nmpasuiia
CJIOKECHHSI HATIPSKCHHM
IIPU [1OCJIEIOBATETHHOM
COETMHEHUH JIBYX
pe3ucTopoB”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGoparopHas paboTa
"ITpoBepka npaBuiia ais
CHJIBI TOKA IPH
napaieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUISL pa3IM4HOTO
COCTMHEHUS TIPOBOTHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MmomHOCTH
AIEKTPUUECKOTO TOKaA.
3akoH J[>xoyns-Jlenna

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ab12
4



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

JlaGopaTtopHnast pabora
"Onpexnenenue padOThl U

bu6mmoreka [JOK

52 https://m.edsoo.ru/ff0ab3e
MOIIIHOCTH 3JIEKTPUYECKOTO 0
ToKa" B
DIIEKTPUUYECKHE LIETTH U
noTpeduTenn bubnuoreka [IOK
53 | DIEKTPUYECKON PHEPTUU B https://m.edsoo.ru/ff0ab66
owiTy. Kopotkoe 0
3aMbIKaHUE
[ToaroroBka k
KOHTPOJIbHOU paboTe 1o
TeMe "DIeKTpuYecKue bubnuorexa [JOK
54 | 3apsabl. 3apsoKeHHBIE Tena https://m.edsoo.ru/ff0abd2
U X B3aMOJICHCTBUSI. c
[TocTossHHBIM
ANEKTPUIECKUIN TOK"
KonTponbnas pabota no
TeMe "DIeKTpuYecKue
3apsiibl. 3apsHKEHHBIE Tela
7 X B3aUMOJIEHCTBHS.
[TocTossHHBINM
55 | onexrprucckuii 12.03.2025 | Dbrommorexa [IOK

ToK"/Bcepoccuiickas
npoBepouHas padboTa npu
MIPOBE/ICHUU C
UCTIOJIb30BaHUEM
KOMITBIOTEpA

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

ITocTossHHBIC MAarHuThbl, UX

56 .
B3aUMO/ICHCTBUE
Ypok-uccnenoBanue bubnunoreka [JOK
57 | "H3ydenue noisei https://m.edsoo.ru/ff0ac3d
MTOCTOSIHHBIX MarHUTOB" 0
MarauTtHoe noJe.
58 MaruauTHOe 110JIe 3eMJIA U bubmuoreka [JOK
€r0 3HAaUYCHUE JUIA KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnbIT DpcTena.
MaruauTHOe 10JIe bubmuoreka [JOK
59 | a;meKkTpuUYecKoro Toka https://m.edsoo.ru/ff0acld
MaruuTHOE 10JIe KaTyLIKH 2
C TOKOM
IIpumeHeHne
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
60 | pabora "U3yueHue bubmmoreka LIOK
. https://m.edsoo.ru/ff0ac74a
JIEHCTBHSI MATHUTHOTO
MOJIsl HA TIPOBOJIHUK C
TOKOM"
DNEeKTpOoBUTATEIh
MOCTOSIHHOTO TOKA.
61 Hcnonn3oBanue bu6mmoreka [JOK

JJIEKTPOJBUraTeIC B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE.

https://m.edsoo.ru/ff0ac86c¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

JlaGopaTtopHnast pabora
"KoHcTpynpoBanue u
U3y4eHue paboThl
3NeKTpoBUTaTes"

62

Onpitel @apanes. 3akoH
AJIEKTPOMATrHUTHON
uHaykuuu. [Ipasuio Jlenna

63

DneKTporeHepaTop.
Crioco0bI mosrydeHust
ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTaHIMH Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPTUU

64

IToaroroBka K
KOHTPOJILHOM paboTe 1o
TeMe "DJIEeKTpUIECKHe U
MarHuTHBIE SIBJICHUS"

65

KonTponbhas pabota no
TeMe "DJIEeKTpUIECKHE U
MarHuTHbIE
seneHus""/Beepoccuiickas
npoBepouHas paboTa npu
MIPOBEJICHUH Ha OyMaXKHOM
HOCUTEIe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acbl
4

66

PesepBHrlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"TermioBbie sIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acche



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepHblii ypok. Pabora c
67 TEKCTAMU 110 TEME
"TTocTOSIHHBIH

3NIEKTPUYECKUM TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

PesepHblit ypok. Pabora ¢
68 TEKCTAMU 110 TEME
"MarguTtHble aBiaeHusd"

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

11



https://m.edsoo.ru/ff0acdc6
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