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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B @I'OC OO0, a Takke B COOTBETCTBHH C
TpeboBanusiMu DenepanpbHON paboyeil MporpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs IO
¢dusuke , ¢ yuérom denepaibHOi padoueii mporpammel Bocriutanus. CojepikaHue MPOrpaMMbl
1o (u3uke HarpapieHO HAa GOPMHUPOBAHNE €CTECTBEHHOHAYYHOH IPaMOTHOCTH OOY4YarOLIUXCS U
OpraHu3alii0 H3yd4eHus (U3MKM Ha JedTelNbHOCTHOM ocHoBe. B mporpamme mno Qusuke
YUUTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzanuu tpeboBanuii @I'OC OO0 x
IUIAHUPYEMBIM  JINYHOCTHBIM UM METAllpeIMETHBIM  pe3ysibTaraM oOOydeHHs, a TakKxke
MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAy4YHBIX YYEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O
o0mero oOpa3oBaHUsI.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUSA HPEIMETHOIO COJACpX aHUS U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (huznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IPEeNoCTaBiseT HaumOojee siCHble O0pas3lbl MPUMEHEHMsS HAay4dHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOM TPAaMOTHOCTHM M HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPOPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBbIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuy, peadu3ylOIIUX OCHOBHBIE 00111€00pa3oBaTelIbHbIE MPOTPaMMBb,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaroluxcs K HAy4HOMY H3YyUEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOECHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JalbHEWIIEeMy O0y4eHHUIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
dbuznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocCBOcHHE TPUEMOB PAbOTHI ¢ WHQPOPMAIUCH (U3HUECKOTO COJEPIKAHUS, BKITFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO cO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpusmke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (hu3uke.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl IO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. OnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue MpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAAaT4MKaA
TeMIepaTypsbl.

AR .

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeJeHUs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHUE WU
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownpE

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenayua naBneHust TBEPIABIMHU TEIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuuMHBI CylIecTBOBaHUS BO3IYLIHOM
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpyKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckas sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpespaiieHue

OJIHOTO BHOa MEXaHHUYECKOMH OHCEPIUu B ,Z[perfI. 3akoH COXPAHCHUA DHCPI'UU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOECHMs BemnlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u

amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuBaHWE M KanoWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.

BHYTpeHHﬂSI OHECPIus. CnocoObl M3MEHEHHS BHYTpeHHCﬁ OHEpruu: TCIuIionepeaaua u
COBCPIHICHUC pa6OTBI. Bugsr TCILIONCpCaaYn: TCILNIOMPOBOAHOCTh, KOHBCKINA, U3JITYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTHh BeElIECTBA. 1€IUIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEH pa3IUyHbIX BEIIECTB.

©CooNORAELDE
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. Habmronenne kunenus.

. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.

13. Mopenu TEIIOBRIX ABUTATENEH.

Jlabopamopuwie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITHI 1O HAOTIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIUHBI CTONOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHne M3MeHEHUs] BHYTPEHHEH SHEPTUU Teja B pe3yjbTaTe TEIUIoNepenadu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEITMBAHUH XOJIOJHON U TOpsSYei BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OmpeneneHue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHre OTHOCUTENHHON BIAKHOCTH BO3IyXa.

13. OmnpeneneHue yaeabHOM TEIUIOTHI IIABICHUS JIb/IA.

[EEN
N
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Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsja.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuyeckass 1nenb. Cuna Toka. OJeKkTpudyeckoe HampsikeHue. CoNnpoTUBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AIEKTPUYECKOW HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DJNIEKTpOCTaTUYECKAss UHTYKLIUSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! HHIYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKHU U IUDJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JIaMIOUKY, OT HaIlpsKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KorcTpynpoBanue U u3y4eHnue padboThI DIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsiIMOJIHHEHHOe nBuxkeHne. CBoboaHoe najeHue. OmbIThI
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenune 1uaner Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTUH MIPH JBMKEHUH TeJIa O IEHCTBUEM TPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [IBWKEHUM Tejia II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenne paGoThl CHIBI YHOPYTrOCTH IpPU MOABEME TIpy3a C HUCIOJIb30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. MexaHnueckne KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHune 4YacTOTHI U TIeproa KoJaeOaH i TPYy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonnHelHOe pacnpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omntuyeckas cucremMa (oToammapaTta, MHKpPOCKOINA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsiMonMHEHOE pacIpOCTPAHEHHUE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydyenue xapakTepuCTHK N300paXeHHUs MIPEeMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3BL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsjouieHue ceera atoMoM. KBauTsl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsJ0OBOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnkE

CrieKTpbl U3J1y4€HUs U TIOTJIOIIEHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IYYEHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OIbITa A€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBJIQICHUE YMEHHSAMH OOBSICHATH (U3UYECKUE SBICHUS, IMPHUMEHSS TOJTyYCHHBIC 3HAHHS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YyYaroNuecs BHIMOIHAIOT 33aaHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTEepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3muecKon
HayKH;

[ IEeHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCY>KIEHUH OOILIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocOo3HaHME BaKHOCTHU MOPAIbHO-ITUUECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE SCTETUYECKHX KadeCTB (PM3MUYECKON HAYKU: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHHEe IEHHOCTH (pU3MUecKod HayKd Kak MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

] pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbS 1 SMOLMOHAJIBHOI0 0JIArONONYYHs:

[] oco3HaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

[J copMUpOBAaHHOCTH HaBbIKa pedeKCUH, MMPU3HAHUE CBOETO MpaBa HAa OUIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTHe€ B pEIIeHUH MPAKTHUYECKHUX 3a/ad (B paMKaX CeMbU, 00pa30BaTEIbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMANIbHOM  HanpaBiICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

[ MHTEpeC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

(] opueHTalusi Ha NpPUMEHEHHE (QHU3UYECKUX 3HAHUHM Ui peleHHus 3ajgad B 00JIacTH
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS NOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCIEACTBHUM
TUISL OKPYKAIOIIEe Cpenbl;

[ oco3HaHMeE INI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

(] moTpeGHOCTH BO B3aMMOJEHCTBHM TNPU BBIIOJHEHUH HCCIEIOBAHUNA U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

[ MOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

(1 morpeGHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHWUN, B TOM uucCie (OPMYIHUPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

] ocoznanue AeGUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



e [] rUIaHWPOBAHKE CBOETO PA3BUTHSI B IPUOOPETEHNHU HOBBIX (PHU3NUECKUX 3HAHUM;

o []

CTPEMIICHUEC QAHAIM3UPOBATh MW BBIABIIATH B3aUMOCBA3HM IIPHUPOIEL, O6H.I€CTBa n

9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] oOueHKa CBOMUX JEHCTBUN € y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIE YUeOHbBIC ICHCTBHS, PETYIIATUBHbBIC YHUBEPCATIbHbBIC YUeOHbBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKaLMU, OCHOBAaHUS AJ1s1 0000LIeH s
Y CpPaBHEHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU U3Yy4YEHUHM (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, J€laTh BBIBOJABl C HCIOJIb30BAHUEM JCIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
bU3HYEeCKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIeJOBaHNE (PU3UUECKOTO SIBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIINIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUIoKeHHON yueOHo! (hr3nyeckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJauMd HECJIOKHBIMU CXEMaMH, AWarpaMMaMH, HUHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXACeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMYHO  TPEJCTABISITH  PE3yJAbTATHl  BBIMOJHEHHOTO  (DU3MYECKOrO  OmbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAaHIHONH W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATH JEHCTBUS MO €€
JOCTHIKEHUIO: PACIPEISNISATh POJIH, 00CYXIATh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHWBATh KA4YeCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
bu3nUecKkrux 3HaHUMH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM peElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTIDXKEHMS) pe3yJIbTaTOB JAESTEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHWH (QHU3UYECKUX 3ajady WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SBJICHUS, HaOIOJICHHE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpALICHMs, Iepeladya OaBJICHUS TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHUE Tell, IPeBPaLeHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHUE U3YUYCHHBIX (M3MUECKUX SIBICHUI B OKPYKAIOLIEM MUPE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWJIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOM OpraHu3M, IUIaBaHUE pbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CWiIa TPEHUs, JaBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbl, KOI(QQUIHUEHT TMOJE3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYIMMHM BEJIWYMHAMM, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCHOIb3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE MPABUIO» MEXAHHKH,
3aKOH COXPaHEHUsl MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[il MpaKTHUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (QOPMYJIbl U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHON (PU3NYECKON BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO PELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €TO PE3y/IbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEéMa, CUIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYMHBI OT JAPYroH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJIMHEHHS INPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BELIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MPEI0KEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHLUIBl JCWCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMepax) MPaKTHUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(MDOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH BBITIOJHEHUH YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH W3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU GU3HUECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeJIaTh
KpaTKHEe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COTIPOBOXATh BBICTYIIJICHHUE MTPE3CHTAIIUCH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB M MCCIICIOBAHHMM paCTpeaessiTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAA B JEATEIBHOCTH TPYIIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, MPOBOJHUKU U JUAIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUH TOK, MArHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIC SBICHUSA, WCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEnIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyUYE€HUE), DJIEKTpU3ALUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, ACUCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIPHBIE SIBIIGHHUS B IPHUPOAE, KpHUCTaLlbl B Ipupone, usnydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHUSIHME, IPU 3TOM IE€PEBOAUTH MPAKTHUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

OTMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZAEJbHAs
TEIJIOEMKOCTh ~ BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUUECKUN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HAINPSIKEHHWE, CONPOTHUBIEHUE IIPOBOJHHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



OTMHUCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS] ¥ SAWHHIIBI (DU3MYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIIHE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (DM3MYECKUX BEIIMYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOJIb3YS
OCHOBHBIC MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpPUU CTPOCHUS BEIECTBA,
IOPUHIUIT CYNEPIO3UIMK TMoJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHeHUs
SHEPIHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3aIUCBHIBATh €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE TPOIECCHl W CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE
CUTYyalMi MPAKTUKOOPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIIATH
MPUYUHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIIaroB C
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JUIsl pELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOTUMBIE I €€ PEIIeHUs], TPOBOIUThH PAaCUETHI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPU TOMOIIN (U3HIECKUX
METOJIOB,  MCIIOJb3yd  OIMCAHUE  MCCIEAOBAHUS,  BBIIEIATH  MPOBEPIEMOE
MPEIOIO0KEHUE, OLECHUBATh MPABUWIBHOCTh IMOPSJAKA IPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BHIBOMBI;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TeMIEepaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS U HArPEBAHUS MPH U3JIYYEHUH OT I[BETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aWMO/JICHCTBUE ANEKTPUUECKUX 3apsAJIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MAarHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB, ACHUCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSSHHOTO TOKa): (OpMyIHUpoBaTh MpOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUsA, OMHUCHIBATH XOJ[ OIbITA |
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIAXKHOCTU BO3]1yXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAN MONEPEYHOTO CEUYEHUSI U YIEIbHOTO CONMPOTUBIICHUS BEIIECTBA
MPOBOJHWKA, CUJIBI TOKA, UAYIIETO YePE3 MPOBOJIHUK, OT HAIPSIKEHUS HA POBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapajuleIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



NPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PEe3yJbTaThl OJYYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPHUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOH HAa MX ONUCAHHUA (B TOM YHUCIE: CHCTEMa OTOIUICHHs JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, DIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHWUT, 3JIEKTPOABHUraTelb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHJKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTHh WH(POPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarollleu cpese;

® OCYIIECTBIIATH TMOWCK WHPOpManuu (U3NYIecKoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATH IPHU BBIMOJHEHUH YYEOHBIX 33JaHUN HAyUYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

® co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001mas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BHINOJIHEHHH Y4YEOHBIX IPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTH 32 BBHIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIIINXCS YMECHHM:



UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl WCIyCKaHWS W TorIonieHus, anbda, Oera- M ramma-
U3IIy4EeHHS], U30TOIIbI, SJICpPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXamlllde M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, IUCIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKpYKaroIieM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TIPHUPOJE, OHOJOTMYECKOE  JICMCTBHE  BHAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMEIIeHNe, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS SHEPTHS CXKATOM MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SIBICHUS W MPOIIECCHI, UCIIOIB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoOBOTO UHCEN TMpU SAEPHBIX peakUMsX, MpU ITOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSCHATh (hU3HUECKHE MPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PM3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(Gu3n4ecKOil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIPETUPOBAThH PE3Y/IbTAaThl HAOIIOAEHUN U ONBITOB;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTYbl MAJIbIX KOJ€OaHU, MPSIMOIIMHEHHOE PacpoCTpaHEeHNe
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaTbIX CIIEKTPOB H3IY4YEHMsI): CaMOCTOSTEJIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HAUYEHHE H3MepseMoll BEIMYMHBI ((POKYCHOE pACCTOSHHUE COOMpAroIel JIUH3BI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KoiebaHHH MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nuecKux BEIWYMH B BHJIE TAOMUI U rpadUKoB, JenaTh BBIBOABI 10 pe3yjibTaTaM
UCCIIE/IOBaHMS;

IIPOBOJANTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKHUHBI, KOAP(PUIUMEHT TPEHUS CKOJIbKEHUS, MEeXaHHueckas pabora U
MOIIIHOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeNIOKEHHOW HWHCTPYKIUH, BBIYUCIATh 3HAYCHHE BEIWYHHBI U
AQHAIM3UPOBATh IIOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW IOTPEHIHOCTH
U3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKUX MOJEJeH: MaTrephalibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHCIE: CIIUIOMETP, NATYUKH MOJI0KESHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (hPM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIB30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0pPOBbsi W COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJACHHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMaIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar H3y4aemoro pasnaena (Qusuku u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BETIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa [O

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

bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Buast i 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPAbIMUA 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXATITCCRAL FHEpTIA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U MX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJj1e0aHUS U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbI€ sIBJICHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTIO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KosunyecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoxa Beero Konrpoabusie  IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl
UYro uzyuaer ¢pusuka. Hekoropsie
1 ¢usnueckue repmunbl. Habmonenus u
OTIBITHI
®dusnueckue BeanunHbl. M3mepenue
2 ¢busznveckux BenuuuH. [lorpenrHocTs
U3MEpPEHUS
3 JlaboparopHas pabota Nel «Onpenenenue
LIE€HBI JIEJICHUS U3MEPUTEIIBHOTO LIUJIMHIPAY
4 @dusuKa U TEXHUKA 1
5 Crpoenue BeniecTBa. MoJieKybl Bubmiorexa LIOK
https://m.edsoo.ru/ff09f72a
6 JlabopaTtopHnas pabota Ne2 «3mepenue 1
pa3MepoB MaJbIX TEI
bu6mmoreka [IOK
! Jlubysis. BpoyHoBekoe Apitietite https://m.edsoo.ru/ff09fe0a
8 BzaumopeincTeue MoseKyn bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 ArperaTHble COCTOSIHHSI BEIIECTBA. 1
CBolicTBa Ta30B, KUJKOCTEN U TBEPIBIX TN
10 3auer 1o Teme «llepBoHayanbHbBIE CBEICHUS
0 CTPOCHUU BEIIECTBA»
11 Mexanndeckoe IBHKeHue. Buabsl ABHMKEHUS bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

https://m.edsoo.ru/ff0a0378

12 Cxopoctb. EqnHuIe: ckopocTu bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
13 PacueT nyTu 1 BpeMeHH JIBHIKCHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
bubnmoreka [JOK
14 Hrepus. Bsamvozeiicreme Ten https://m.edscL)i.ru/fanan4
bubmuoreka [JOK
15 Macca Tena. MIamepenue Macchbl https://m.edsoo.ru/ff0a0c10
16 JlaboparopHuas pabota Ne3 «3mepenue bubnmnoreka [JOK
MacChl TeJIa Ha PhIYaKHBIX BECAX) https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHnas pabota Ned «3mepenue
o0beMa Tesay
18 [InoTHOCTH BeliecTBa bubmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 JlaboparopHas pabota Ne5 «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
20 Pacuer macchl 1 0ObeMa Tea 1o ero
TUTIOTHOCTH
21 Pemenue 3amau
99 KonTponbHnas padora Nel «/IBuxenue. bubnnoreka [JOK
IIOTHOCTD BELECTBAY https://m.edsoo.ru/ff0al778
bubnmuotexa [JOK
23 Coma. https://m.edsi.ru/fanlSOZ
24 SBnenue Tarotenus. Cuna Tsokect. Cuna bubmuorexa [JOK
TSDKECTH Ha APYTUX ITUIaHETax https://m.edsoo.ru/ff0al8cc
25 Cuna ynpyroctu. 3akoH ['yka bubmmorexa LIOK

https://m.edsoo.ru/ff0al778



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

Bec tena. Equnuiet cuiibl. CBA3b MEXKIY

bubmuorexa [JOK

26 CHITOM TSKECTH M MacCoil Tena https://m.edsoo.ru/ff0ala70
Junamomertp. Jlaboparopras pabota Ne6
27 «['pamyrpoBaHue MPYKUHBI H U3MEPEHUE
CWJI TUHAMOMETPOM)
28 Cnoxenue AByX cwil. PaBHOelCTBYOIIAS bu6mmoreka [IOK
CHII https://m.edsoo.ru/ff0alb9c
29 Cuna tpenus. Tpenue nokosi. TpeHue B bubmuorexa [JOK
IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alcc8
JlabopaTtopnast pabora N7 «Briscuenue
30 3aBUCHMOCTH CHJIBI TPSHHSI CKOJIBKCHHSI OT
TUTONIA/IA COTIPUKOCHOBECHHMSI TEJ U
MPHKUMAIOIIEH CHJTBI)
31 Pemenue 3agau mo remam «Crtbl», bu6mmorexa [IOK
«PaBHOEHCTBYIOIIAS CHIT» https://m.edsoo.ru/ff0alde0
32 Konrtponbnas padora Ne2 «Cuibb»
33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBrenue rasa. bubmorexa LIOK
https://m.edsoo.ru/ff0a2376
35 Ilepenaua nasiieHUs TBEPIABIMU TEJIAMU, bu6mmoreka [JOK
JKUIAKOCTSMM M razaMu. 3akoH [Tackand https://m.edsoo.ru/ff0a25b0
36 JlaBiieHre B )KHJIKOCTH | rase. bubmmoreia LIOK
https://m.edsoo.ru/ff0a2718
37 Pacuer naBneHwust Ha THO U CTEHKH COCY/a. bubnmnoreka [JOK
Pemenne 3amau https://m.edsoo.ru/ff0a2826
38 CooOmraromnuecs cocybl Bu6miorexa LIOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0a3136
40 Omneit Toppuuennu. M3amepenue
aTMoc(hepHOro JaBICHHUS
41 bapomeTtp - anepona. AtmochepHoe bubmuorexa [JOK
JIABJICHUE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2b5a
bubnmoreka [JOK
42 MaiomeTpui https://m.edsg).ru/fanZbSa
43 ITopmHeBoit Hacoc. ['napaBiIM4ecKuil mpecc ﬁggi?lﬁ.eezasiﬁﬁlfmaz das
44 JleicTBUE KUAKOCTH U raza Ha bubmuorexa [JOK
NOTPY>KEHHOE B HUX TEJO. 3aKOH Apxumena https://m.edsoo.ru/ff0a2fc4
15| mureonsi o neicmponeh v b orera LIOK
’ https://m.edsoo.ru/ff0a2fc4
MOTPYKEHHOE B )KUJIKOCTh TEIIO)»
46 Pemenne 3amau.
47 [InaBanue Ten bubmmorexa [TOK
https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHnast pabota Ne 9 «BrisicHeHune bubnuotexa [JOK
YCJIOBHI TUTABaHUS TeJa B )KHUIKOCTH https://m.edsoo.ru/ff0a33fc
49 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/ff0a3514
50 [1naBanue cya0B U BO3yXOIIaBaHUE Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
51 IToBTOpeHue Temsl «/laBieHne»
59 KonTtponbnas pa60Tva Ne3 «/laBnenue bub6nuorexa [IOK
TBEPABIX KUIKOCTEH U Ta30B) https://m.edsoo.ru/ff0a3654
53 Mexanudeckasi padoTa



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK

>4 Mortzocte. https://m.edsoo.ru/ff0a3f82
55 Pemenne 3amau mo reme «Pabdora u bubmuoreka [JOK
MOIIIHOCTB https://m.edsoo.ru/ff0a3f82
56 IIpocTeie Mexanu3Mmbl. Peryar. YcioBus 1
paBHOBECHUS pbluara
MowmeHT cuibl. Peraaru B TeXHuke, ObITY U
57 npupoje. Jlaboparopnas padora Nel(
«BplIicHEeHUE yCIOBHI paBHOBECHSI phIUara
bubnuorexa [JOK
58 broku. 30510TO€ MPAaBUIIO MEXAHUKHU 0.5 https://m.e dsci.ru /ff0a478e
59 LleHTp TsKECTH. Y CIIOBUS PAaBHOBECHS Tl bubmmorexa LIOK
https://m.edsoo.ru/ff0a48a6
60 KIIJI mexaHu3MoB 0.5
o | e o1l O
IOCKOCTI https://m.edsoo.ru/ff0a4c48
62 Oueprus. [loTeHnnanpHas 1 KHHETUYECKAs bubnnoreka [JOK
SHEPTuUs https://m.edsoo.ru/ff0a4252
IIpeBpaiiieHre 0JHOTO BU/Ia SHEPTUHU B
63 n;yr(f)ﬁ.H;aKOH Ci[)XpaHeHI/JII}I 3He[l))FI/II/I. bubmorexa IOK
DHeprus pek u BeTpa. Pemienue 3agau hitps://m.eds00.0/ff0a4360
64 KonTponbnas pabora Ne4 «Pabora. 1
Mo1HOCTh. DHEPrusH»
65 [ToBTOpeHue Marepuaia Kypca Gu3uku 7
KJlacca
66 Hrorosas koHTposIbHAs paboTa bubmorexa LIOK

https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67 O06o6menne maTepuana kypca Gpusuku 7 1 bubmmoreka [JOK
Kiacca https://m.edsoo.ru/ffOa4ffe
68 O06o6menne maTepuana Kypca Gpusuku 7 1
KJacca
OBUIEE KOJIMYECTBO YACOB 10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoTbI padoThbI pecypcbl
bu6mmoreka [IOK
1 T .T 1
CILIOBOS ABHICHILC. ©eMIcpatypa https://m.edsoo.ru/ff0a5256
5 Bryrtpennss sueprus. CriocoObl 1
W3MEHEHUs BHYTPEHHEH dHepruu
bu6mmorexa [IOK
3 T 1
CIVIOTPOBOMHOCTE https://m.edsoo.ru/ff0a540e
4 Kousekuus. U3nyuenue 1
IT
5 pwpoe n rexse, Cpannene 1 bibnorera LIOK
PHPOA P https://m.edsoo.ru/ff0a5800
BUJIOB TeIUJIONEepe1auun
6 KoanuecTBO TEMIOTHI. 1 bu6mmoreka [IOK
ITpoBepounas padora https://m.edsoo.ru/ff0a5530
Y nenpHas TEIIoeMKoCTh. Pacuer
KOJIMYECTBA TEIUIOTHI, bubnunorexa [JOK
7 1
HEOOXOMMOTO JIJIsl HAarpeBaHus, https://m.edsoo.ru/ff0a5a26
BBIJICJISTFOIIETOCS TIPU OXJIAKICHUH
8 Pemenue 3anau 1
JlabopaTtopHas pabota Nel
«CpaBHEHHE KOJIMYECTB TETUIOTHI bubnuorexa [JOK
9 . 1
NPY CMEIIUBAHUHU BOJIbI PA3HOM https://m.edsoo.ru/ff0a5c60
TEMIEPATYPhI»
10 JlaGopaTtopHnast pabota No2 1 bubnmuotexa [JOK

«3mepeHnne ynenpHOU

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

TEIUIOEMKOCTH TBEPJOTO TEIIA»

DOHeprus TornBa. Y 1eabHast

bu6mmoreka [IOK

11 TEIJIOTa CrOpaHHs https://m.edsoo.ru/ff0a65c0
3aKOH COXpaHEeHMSI U IPEBPAICHUS

12 SHEPruu BIIVICXELHI/I‘IGCKII)/IX]I;/)I B bubmmorexa LIOK

https://m.edsoo.ru/ff0a6976
TEIUIOBBIX Ipolieccax

13 Kontponsnas padora Nel bubmumoreka [IOK
«TernIoBbIe SIBICHUS https://m.edsoo.ru/ff0a7088
ArperatHbie COCTOSIHUSI BEIIECTBA.

14 [ImaBnenue n oTBEpAEBaHUE bubnnorexa [JOK
Kpuctayumieckux Tei. ['paduk https://m.edsoo.ru/ff0a6a98
TIJIaBJICHUS U OTBEP/ICBAHUS

15 VY nenpHas TEILIOTA IIABJIEHUS

16 Pemenue 3amay” bubmorexa [JOK

https://m.edsoo.ru/ff0a6bb0
Hcnapenue. HacwienHsiil u
HEHAChIILEeHHBIN nap. KonaeHncaus.
17 HornomHelHHe BHGPFII)/II/I nplf ’ Brbmiorexa LIOK
https://m.edsoo.ru/ff0a7b5a
WCTIAPEHUH KUJIKOCTH U BBIJIEICHUE
€e IIpH KOHICHCAINH Mapa
bu6mmorexa [IOK

18 Kmette. https://m.edsoo.ru/ff0a71d2

19 Brnaxxnocts Bo3ayxa. CriocoOsbl bubnuoreka [IOK
oTpesieNieH s BIaKHOCTH BO3IyXOB https://m.edsoo.ru/ff0a72fe
JlaGopaTtopHnast pabota No3

20 «3MepeHne OTHOCUTENIBHOU bubnuoreka [IOK

BJIQ)KHOCTH BO3/1yXa C IIOMOILBIO
TEPMOMETPA»

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21 VY nenbHas Temiora bubmmoreka [JOK
apooOpa3oBaHHMsI https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK

22 | Pomenne saza https://m.edso0.ru/ff0a7628
Pabora rasza u napa npu

23 pacmmpenu. /[Burarenn
BHYTPEHHET0 CTOpaHus

24 [TapoBas Typ6una. KI1/] TeroBoro
JBUTATENs

bu6mmorexa [IOK

25 Pemetirte sazas https://m.edsoo.ru/ff0a7c7c

26 KonTponbnast padota No2
«ArperaTHble COCTOSTHUS BEIIECTBA»

DneKkTpu3anus Te.

97 BzaumopeiicTBue 3apssKeHHBIX TEII. bu6mmoreka [IOK
Onekrpockorn. [IpoBoaHNKH 1 https://m.edsoo.ru/ff0a83f2
TUDIIEKTPUKU

28 DnekTpuueckoe mose. Jlenumoctsb bubnuoteka [JOK
SIIEKTPHUYECKOTO 3apsia’ https://m.edsoo.ru/ff0a86ae

29 CtpoeHune aToma

30 OOBbsICHEHHE AIIEKTPUIECKUX
SBIICHUH
DnekTpuueckuii Tok. lcTouHukn

31 3JIEKTPUYECKOTO TOKA. bubnuorexa [JOK
DJekTpuUecKkas Ierb U ee https://m.edsoo.ru/ff0a87e4
COCTaBHBIE YaCTH

39 DIIeKTPUUECKHUI TOK B METaJIaX. bubnmuotexa [JOK

JleficTBHS 2EKTPUYECKOTO TOKA.

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

HaHpaBJIeHI/Ie SJICKTPHUYCCKOI'O TOKA

33 Cwita Toka. EAMHUITEI CHITBI TOK
JlaboparopHuas pabota Ned «Coopka
34 AJIEKTPUYECKOM LIETH U U3MEPEHUE bubmuorexa [JOK
CHIIBI TOKA B €€ Pa3IMYHBIX https://m.edsoo.ru/ff0a8ef6
y4acTKax»
DNEKTPUUECKOE HAMPSKEHUE.
Enunuiel Hanpsoxenus. M3mepenue
35 H:Hpﬁ)lljeHI/I}I. ia6opaTopHaﬂ ];I))a60Ta bubmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
No5 «M3mepenune HanpsHKEHUs Ha
Pa3IMYHBIX yYaCTKaX LIETIH»
3aBUCHMOCTh CHJIBI TOKA OT
36 HaIpsKEHUs. DIIEKTPUUECKOE Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
COTMPOTHBIICHUE
bu6mmoreka [IOK
37 Saxor Oua. Permervie 3a7a1 https://m.edsoo.ru/ff0a96b2
Pacuer conpoTuBienus
38 IIPOBOJHMKA. Y IEJIBHOE 1
COIPOTHBIICHUE
39 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ff0a9838
Peocrartsl. JIaboparopnas padota
40 Ne6 «PerynupoBanue cuibl TOKa
peocTaToM»
JlaGopaTtopHnast pabota Ne7
41 «3mepenne conpoTUBIICHUS 05 bubnmuotexa [JOK

MIPOBOIHHKA ITPH TIOMOIIIH
aMmIiepMeTpa v BOJIbTMETpay"

https://m.edsoo.ru/ff0a8bhd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

IlocienoBaTeabHOE COEIUHEHUE

bubmuorexa [JOK

42 IPOBOJHUKOB 05 https://m.edsoo.ru/ff0a%e14
43 [TapamiensHOE coeIMHEHNE bubmumoreka [IOK
IPOBO/IHUKOB https://m.edsoo.ru/ff0aa738
bubnunoreka [HOK
44 Permervte saas 1 https://m.edsg).ru/fana738
45 PaGora u MmomHOCTH bubmuoreka [JOK
9JIEKTPHUYECKOrO TOKA https://m.edsoo.ru/ff0aad4a
5 | diwepeme paborm oo 1 buGiorera LIOK
> TEKTPIECKOr0 TOKA» https://m.edsoo.ru/ff0aa04e
HarpeBanue npoBoJJHUKOB
JIEKTPUUECKUM TOKOM. 3aKOH
47 Hxoyna-Jlenna. Jlamna
HaKaJIMBaHUS. DIIEKTPUIECKHE
HarpeBaTeIbHbIe TPUOOPHI
48 KopoTkoe 3ambIkaHHeE. 1 bubnuoreka [IOK
[Ipenoxpanurenn https://m.edsoo.ru/ff0aaa58
bubnnorexka [JOK
49 Konzercarop® . https://m.edsi.ru/fanadle
bubnnoreka [JOK
>0 Pemene s67a https://m.edsg).ru/fanaf8a
51 Konrtponbnas padora Ne3 bubnuoreka [IOK
«DNEKTPUYECKHE SABICHUS» https://m.edsoo.ru/ff0ab124
59 MarsuTtHO€E noJ€e IpsIMOro TOKa. 1 bubnnorexka [JOK
MarauTHble THHUU https://m.edsoo.ru/ff0ab3e0
53 MarauTHoe 1noJje KaTyIIKu ¢ TOKOM. bubnnorexa [JOK

DIIeKTPOMArHUTHI U UX

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

npuMmenenue. Jlaboparopnas padbota
Ne9 «Coopka »eKTpoMaruuTa u
UCIBITAHUE €T0 IeHCTBUS»

ITocTosiHHBIE MAarHuThl. MarHuTHOE

bubmuoreka [JOK

>4 noJsie 3eMiIH. https://m.edsoo.ru/ff0abd2c
JleficTBUe MarHUTHOTIO MOJISI HA
IIPOBOJHUK C TOKOM.
55 Dnekrpoasurarens. JlaboparopHas bubnmoreka [JOK
pabota Nel( «M3ydenue https://m.edsoo.ru/ff0abea8
AIIEKTPUUYECKOTO JABUTATEIS
MOCTOSTHHOTO TOKa»
56 3aueT no TeMe «JIEKTPOMArHUTHbIE
SIBIICHU S
57 HcTounuku cBera. 1 bubmuorexa [JOK
Pacnpocrpanenue cBera https://m.edsoo.ru/ff0ac3d0
58 OTtpakeHue cBeTa. 3aKOHBI bubnuoteka [JOK
OTpa)XCHUS CBETA. https://m.edsoo.ru/ff0acOba
59 [Tnockoe 3epkaino Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
60 ITpenomnienue cBera. 3aKoH 05 bubnuoreka [IOK
NPEJIOMIICHHUS CBETa https://m.edsoo.ru/ff0ac74a
61 Jlunzel. OnTUyeckas cuiia JIMH3HIL. bubnuoteka [JOK
W300paxenusi, 1aBaeMble JTMH30M https://m.edsoo.ru/ff0ac86¢c
Pemrenue 3a1a4 Ha HocTpoeHUE
62 N300paKeHHMIA, TIOTYIEHHBIX C
TIOMOTIIBIO JINH3
63 JlaGopatopHnast pabora Nel 1

"Tlony4yenue n300paxxeHus npu



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MOMOIIX JTUH3bI".
64 Onruueckue mpudopsl. ['na3 u 1
3peHHe.
65 Kontposbnas padota Ne5 1 bubmuorexa [JOK
«CBeTOBBIC SIBJIICHHS» https://m.edsoo.ru/ff0acb14
66 IToBTOpeHue marepuana Kypca 1 bubmumoreka [IOK
dusuku 8 knacca https://m.edsoo.ru/ff0acc5e
67 HroroBast kKoHTpoIbHAs paboTa 1 bubmorexa LIOK
https://m.edsoo.ru/ffOacdc6
68 O060061enre maTepuana Kypca 1
¢busuku 8 Kmacca
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
1 MarepuanbHas Touka. Cucrema 1
orcuéra
bu6mmoreka [IOK
2 Tpacxropms. Lyre. lepememerine 1 https://m.edsoo.ru/ff0ad474
3 Ornpenenenrue KOOPAUMHATHI 1 bubnuorexa [JOK
JBIDKYIIETOCS Telia https://m.edsoo.ru/ff0ad19a
4 [lepemerienue npu npsiMoOJIMHEHHOM 1
PaBHOMEPHOM JBHKEHUH JIBI)KEHUE
I'paduueckoe npencrasienue
5 HgﬂﬁonHHeﬁHofo I]Cl)aBHOMepHOFO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
JIBYDKEHUS
6 Pemenue 3agau Ha IPSIMOTMHEHOE 1
PaBHOMEPHOE JBUKEHUU
7 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 1 bubnuoreka [IOK
JBIDKCHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0adb18
CKOpOCTh PaBHOYCKOPEHHOTO
8 npsMoJIMHEHOTO IBMKeHus. ['paduk 1
CKOPOCTH
9 Pemrenne 3ama4d Ha npsIMOJIMHEWHOE 1 bubnnoreka [JOK
PaBHOYCKOPEHHOE JIBUYKECHHE https://m.edsoo.ru/ff0ael76
10 Ilepemenienue npu NpsIMOIMHENHOM 1
PaBHOYCKOPEHHOM JIBH>KEHUU
11 Ilepemenienue npu NpsIMOIMHEHHOM 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

PaBHOYCKOPEHHOM JIBH)KEHUHU O€3
HayalbHOI CKOpOCTH

https://m.edsoo.ru/ff0ae612

Jlaboparopnas pabora Nel

12 «HMccnenoBanrue paBHOYCKOPEHHOTO Bu6mnorexa LIOK
. https://m.edsoo.ru/ffO0ae72a
JBUKCHMS 0€3 Ha4allbHOM CKOPOCTH
13 I'paduaeckuii MeToa pereHus 3aaad bubmuorexa [JOK
Ha PaBHOYCKOPEHHOE JBHKEHUE https://m.edsoo.ru/ff0ae982
[ToBTOpEHNE MaTepHaa o Teme
14 «PaBH(I))MepHOG u ;)aBHO}/CKOpeHHOG Bubmiorexa LIOK
https://m.edsoo.ru/ffO0aeb6c
JIBUKCHHE)
15 KonTponbnas padora Nel «3akoHbI bubnnorexa [HOK
JBHDKCHUS TEID» https://m.edsoo.ru/ffOaeca?
16 OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKCHHUSI
17 HNuepunanbHble CUCTEMBI OTCUETA. bu6mmoreka [IOK
[TepBsrit 3akoH HetoToHA https://m.edsoo.ru/ff0aee28
. bubnnorexa [IOK
18 Bropoit saxort Hyrorora https://m.edsoo.ru/ff0af738
19 Pemenue 3amau . bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Tperuii 3akon HeroToHa bubmorexa IOK
https://m.edsoo.ru/ff0af8be
bu6mmoreka [IOK
21 Crobozoe nazerie https://m.eds00.ru/ff0afb8e
Jlabopartopnast pabora No2
22 «I/I3M§peHF1)/1e yclfcopeHI/m CBOOOTHOTO Bubmorexa IOK
https://m.edsoo.ru/ff0af044
TaJICHUS
23 JIBr>keHue Tesia, OpOIIeHHOTO



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BEpTUKAJIBHO BBEpX. HeBecoMocTh

24 3axoH BcemupHOro tAroreHus Bubamotexa LIOK
https://m.edsoo.ru/ff0af5f8
25 YckopeHnne cBOOOIHOTO MaJIcHUs Ha bu6mmoreka [IOK
3emiie U APYrux HEOCCHBIX TENIaxX https://m.edsoo.ru/ff0af33c
26 Pemrenune 3anau Ha onpeneneHue Beca bubmuorexa [IOK
JBHIKYIIETOCSI C YCKOPCHUEM Telia https://m.edsoo.ru/ff0afe36
27 Cuna ynpyroctu
08 Cua Tpesus” bubnuorexa [JOK
https://m.edsoo.ru/ff0b02b4
[IpssMonuHENHOE U KPUBOJIMHENHOE
29 IBYOKEHUE. [IBIKeHHE Tesa 1o bu6mmoreka [IOK
OKPYKHOCTH C TIOCTOSIHHOM 110 https://m.edsoo.ru/ff0b0408
MOJ1YJIIO CKOPOCTBIO
30 HckyccTBEHHBIE CITYTHUKH 3€MITH Bubmiorexa LIOK
https://m.edsoo.ru/ff0b06ec
31 NMmynbe. 3aKOH COXpaHEHHUs bubnuoreka [IOK
UMITYJIbCa https://m.edsoo.ru/ffOb07fa
39 Pemenue 3amaq mo treme "3akoH bu6mmoreka [IOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 PeaktuBHOE ABMKEHNE
34 Mexanunueckas pabota Kuneruueckas bubnuoreka [IOK
Y TIOTCHIIMAIbHAS SHEPTHUS https://m.edsoo.ru/ff0b0a84
35 BrIBOJ 3aKOHA COXpaHEHMS bubnnorexka [JOK
MEXaHUYECKOH SHEPTUH https://m.edsoo.ru/ff0b0db8
36 Pemienue 3a1a4 Ha 3aKOH COXPaHEHUS
SHEepPIrun
37 [ToBTOpEHNE MaTepHaa o Teme



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

«3axkoHbl HeroTOHA. 3aKOHEBI
COXpaHEHUS»

KonTponbras padorta No2 «3akoHBI

bubmuorexa [JOK

38 B3aMMOJICHCTBHS TEID» https://m.edsoo.ru/ff0b0c32
KonebaTenpHOE 1BUKEHNE.

39 CBoOoHbIe KoeOaHus.

KonebatenpHbie cucTeMbl. MasTHUK

40 Bennuunel, Xapaktepusyromnme bubmuorexa [JOK
KOJIE0ATEIbHOE JBUKECHUE https://m.edsoo.ru/ff0b12fe

bu6mmoreka [IOK

H Fapmonmiccine koneOanis https://m.edsoo.ru/ff0b1858

42 3aryxaroiue KoneOaHusl. bu6mmoreka [IOK
BeinysxieHHbIe Kosiebanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
Jlaboparopuas pabora Ne 3

43 «HMccrnenoBanre 3aBUCUMOCTH
Meproja U YaCTOThI CBOOOTHBIX
KoJe0aHuil MasTHUKA OT €0 JITHHBD»

44 Pemenue 3agau Ha KoeOaTeIbHOE bu6mmoreka [IOK
JIBHDKCHUE https://m.edsoo.ru/ffOb197a
Pacnipoctpanenune xonebanuii B

45 cpene. Bonnel. [IpononsHele n
MOTNepeYHbIe BOJIHBI. J[JIMHA BOJHBI.

CxopocTh pacnpocTpaHEHUsI BOJTH

46 3BYKOBBIE BOJIHBI. 3BYKOBBIE bubnmoreka [JOK
KOJICOaHMsI https://m.edsoo.ru/ffOblaec

47 BricoTa u TemMOp 3ByKa. I’ pomMkocTh bubnuoreka [IOK
3ByKa https://m.edsoo.ru/ff0b197a

48 PacnipocTpanenue 3Byka. 3ByKOBbIE bubnuotexa [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

BOJIHBL. CKOPOCTH 3BYyKa

https://m.edsoo.ru/ff0b21fe

Otpaxenue 3ByKa. 9X0. 3ByKOBOM

49
pe30HaHC
[ToBTOpEHNE MaTepHaa o Teme
50 «MexaHunueckue KoneOaHus u
BOJIHBI»
Kontponsnas padora Ne 3 o teme
51 «MexaHnueckue KojaeOaHus U BOJIHBL.
3BYyK»
MarauTHOE 1oJie U ero rpaduiecKoe
52 n3oopaxenue. OJHOPOTHOE U
HEOJIHOPOJHOE MarHuTHOE I10JIe
53 Hampasnenue Toka 1 HanpaBJIeHUE bubnnoreka [JOK
JUHHAN €r0 MAarHUTHOTO TOJIS https://m.edsoo.ru/ff0b23ca
54 YipakHeHus: Ha U3y4CHHBIN bubnuoreka [IOK
Marepuan https://m.edsoo.ru/ff0b25f0
O6HapyxeHrne MarHuTHOTO TIOJIS 110
55 €ro JIEUCTBUIO Ha AJIEKTPUYECKUM TOK.
[IpaBuio eBo pyku
56 YnpaxHeHUs Ha U3Y4CHHBIN bubnuotexa [JOK
marepuai. [IpoBepounas paborta https://m.edsoo.ru/ff0b2abe
57 WNuaykuust MarHUTHOTO TIOJIS.
MaruuTHBIM OTOK
bu6mmorexa [IOK
>8 Pemerie 3a7a https://m.edsoo.ru/ffob2fe6
59 SIBneHue HIEKTPOMAarHUTHON bubnuorexa [IOK
HHTyKIIUU https://m.edsoo.ru/ff0b2c6c
60 HanpasieHnue MHIYKIIMOHHOTO TOKA.



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

IIpaBuio Jlenna

JlabopaTopHas pabota Ned

61 «3yuenue sBieHus bubmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
QJICKTPOMAroiuTHOU MHAYKIUH>
62 SBnenne caMOMHAYKITMH bubmorexa [JOK
https://m.edsoo.ru/ff0b3658
Tpanchopmarop. [Tonyduenue u
63 HSpeniapaneKTineczjﬁ SHEPIHH Ha Bu6mnorexa LIOK
https://m.edsoo.ru/ff0b38c4
paccTosiHue
64 DNEKTPOMarHUTHOE 1OJIE bubmmoreia LIOK
https://m.edsoo.ru/ffOb3aea
65 DNeKTpPOMarHuTHbIE BOJIHBI bubmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
66 Koneb6arenbusiii kouTyp. [lonyuenue
AJICKTPOMArHUTHBIX KOJICOAHUMA
67 [TpuHIMTT paguOCBsI3U U TEIEBUACHUS
68 DneKTpOMarHuTHas MPHUpoJia CBETa bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [Ipenomienne ceera. [lokasarens bubnnorexka [JOK
MPETOMIICHUS https://m.edsoo.ru/ff0b444a
70 Hucnepcus ceeta. [{Bera Ten bubmorexa LIOK
https://m.edsoo.ru/ff0b4206
71 Tunsl ONTHYECKUX CIIEKTPOB bubmorexa IOK
https://m.edsoo.ru/ffOcOa7e
JlabopaTopras pabora Ne 5
72 «Ha6§1011§HHe (I:)HJ'IOHJHOFO u bubmorexa [JOK
5 https://m.edsoo.ru/ff0b4684
JTUHENYaTOro CIeKTPOB HCITYCKAHUS»
73 [Tornomenue u UCIycKaHUE CBETa



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

atomamu. [Ipoucxoxaenue
JIMHENYaThIX CIIEKTPOB

IToBTOpEeHHne MaTepuaa 1o TeMe
«OIEKTPOMArHUTHOE IOJIE.

bubmuorexa [JOK

& DJIEeKTPOMAarHUTHBIC KOJICOAHUS U https://m.edsoo.ru/ffOc0f4c
BOJIHBD)
Kontponbnas padota Ne 4 o teme
75 «INEKTPOMArHUTHOE TIOJIE. bubnmoreka [JOK
DJIeKTPOMAarHUTHBIC KOJICOAHUS U https://m.edsoo.ru/ff0c0e2a
BOJTHBD)
76 PagnoaxktuBHOCTE. MOa€EnI aToMOB
77 PannoaktuBHBIE IpEeBpanicHUS bubnnorexa [JOK
ATOMHBIX SIJIEP https://m.edsoo.ru/ffOc12a8
78 DKCIIepUMEHTATBHBIC METO/IBI
WCCIICTOBAHUS YaCTHI]
Jlaboparopnas pabota Ne 6
79 «I/I3yzeHI/II¢)3 TpeEOB 3apSKEHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0cl144c
YaCTHUII TTO TOTOBBIM poTOrpadusim»»
80 OTKpbITHE IPOTOHA U HEUTPOHA Brbmiorexa LIOK
https://m.edsoo.ru/ff0c1550
81 CocraB aromMHOTO sifjpa. SnepHbie bubnuoteka [JOK
CHJTBI https://m.edsoo.ru/ff0c1672
bu6nmoreka [JOK
82 Duepriss cozi. Jlegexr mace https://m.edsoo.ru/ff0c18ac
Henenue saep ypana. llennas bubnuorexa [JOK
83
sJIepHAs PEaKIus https://m.edsoo.ru/ff0clal4
84 JlabopaTtopHas pabota Ne 7 bubnuotexa [JOK

«I/IsyquHe JACJIICHUA sA/Ipa aToOMa

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

ypana 1o (oTorpadusiMm TPEKOB»

Anepusiii peaktop. [IpeoOpazoBanue
BHYTPEHHEH YHEPTruU aTOMHBIX sJIep B

85
AIEKTPUUECKYIO IHEPTUI0. ATOMHAs
SHEpreTHKa
86 buonornueckoe eicTBUE paauaiuy. bu6mmoreka [IOK
3aKoH pagMoaKTHBHOIO paciaia https://m.edsoo.ru/ff0c2126
87 Pemrenue 3amgad Ha 3aKoH bu6mmoreka [IOK
pPagnoaKTHBHOTO pacraza https://m.edsoo.ru/ffOc1c58
88 TepMmosiiepHas peakius bubmmoreia LIOK
https://m.edsoo.ru/ff0cld7a
Jlaboparopnas pabota Ne 8
89 «M3MepeHne ecCTeCTBEHHOTO
paaranoHHOro (poHA JTO3UMETPOM)»
90 IToBTOpEHME MaTepuaa no TeMe bubnnoreka [JOK
«CTpoeHue aToMa U aTOMHOTO SIIpa» https://m.edsoo.ru/ff0c1e88
01 Kontponbnas padota Ne 5 «Ctpoenue
aToMa M aTOMHOTO SI7Ipay
92 CocraB, CTpOE€HHE U POUCXOKICHUE bubmuoreka [JOK
ConHEeYHO# CUCTEMBI https://m.edsoo.ru/ff0c223e
93 bonbmme nnanetst ComHeyHoM
CUCTEMBI
94 Maubie maneTsl COJTHEUHOM bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/ff0c245a
95 Crpoenue, U31y4eHue U IBOJIIOIUS bubnmoreka [JOK
ComnHua u 38e31 https://m.edsoo.ru/ff0c2572
96 Crpoenue u 3Boonus Beenennoit bubmorexa HOK

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

97 IToBTOpenue marepuana Kypca 1 bubmumoreka [IOK
¢busuku 9 kaacca https://m.edsoo.ru/ff0c2b30
bubmuorexa [JOK
154 1 1
%8 TOroBast KOHTpOIbHAs padoTa https://m.edsoo.ru/ff0c2c52
99 O0600menne MmaTepraia Kypca 1 bubnuorexa [JOK
¢busuku 9 kaacca https://m.edsoo.ru/ff0c2d6a
bubmuorexa [JOK
1 I1 . 1
00 oBTOpehe, 00oduiene https://m.edsoo.ru/ff0c2e82
bu6mmoreka [IOK
101 I1 . 1
0 oBTOpeHKe, 00obmeHie https://m.edsoo.ru/ff0c3044
102 [ToBTOpEeHHE, 0000IIEHNE 1
OBUIEE KOJIMYECTBO YACOB I1O 102 97

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®uswnka, 7 xnacce/ [lepeimkun A.B., O0IIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

» ®usnka, 8 xinacce/ [lepwimkun A.B., O0IIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenney

» ®usmka, 9 xnacce/ [lepsimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «/IPODAY»; Aknmoneproe obmiectBo «M3marensctBo «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

[Mneix H.C. [Toypounsie pa3zpabotku no ¢usuke. 9 kiace : nocodue s
YUHTEIA

Hnsik H.C. [Toypounsie pa3paboTku no ¢pusuke. § Kiace : mocooue s
YUHTEIA

HInsik H.C. [Toypounsie pa3paboTku no ¢pusuke. 7 Kiace : mocooue st

YUUTENS

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmoreka [{OK

https://m.edsoo.ru/ff09f72a

dunonosny H. B. ®usuka. 7 kimace. Meroanueckoe rmocoone

dunonosny H. B. ®usuka. 8 kimacc. Meroanueckoe mmocooue

®dusuka. 9 kiacc. Meronuueckoe nocodue - ['yrnuk E.M., Uepaukosa O.A.






