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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
GU3MKKM Ha JESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uMke ydYHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX yUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycraHaBIMBaET paclpeiejieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXCs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SBJICHUIH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMuel U puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIE
00pa3ipl MPUMEHEHHsS] HAYYHOTO METOj[a TIO3HAHMsI, TO €CTh CIocoda MOMydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HWHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenrn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B



oOpa3oBaTenbHbIX oOpraHuzauusax Poccuiickoit denepanuu, peanu3yroomux

OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun Munucrepctsa npocsemienusi Poccuiickoit @eaepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau nzyyenuss Gusnuku:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYIHOM METOJe TIO3HAHHS U (POpPMHUpOBAHUE
UCCJIEJOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;
(bopMUpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
dbopMupOBaHrE TPEICTABICHUNA O POIU (UUKH ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHANIBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TUX lienied mporpamMMbl 1o (M3MKEe Ha yYpPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHOHATIbHON IeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMU TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeneN0), B 8



Kiacce — 68 yacoB (2 daca B Hefeno), B 9 kimacce — 102 gaca (3 yaca B HeZel0).

[Tpennaraemseiii B mporpaMmMe 1o (usuke nepedeHb J1abopaTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.

[Ipu peanuzanuu padoueit mporpammel 1o npeamery «duszuka» ¢ 01.09.2023
rojia peaycMOTpPEHo Ucmoib3oBanue odopynoBanus [llkonasHoro Lentpa

¢ poBoro U rymanutapHoro npoguieit "Touka pocra", kabunera «L{udpponas
oOpa3oBartesibHas Cpeay.

B 2023-2024 yayeOHoM roay B 7 - a 001ieo0pa3zoBaTeIbHOM Kitacce ooyyaercs 1
yueHuk ¢ OB3, umeronuii pekomenaanuu [IMIIK. Jis yyanierocs ¢
OTPaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI HCTIOIB3YIOTCS METOIBI U (DOPMBI
oOy4YeHHsI, KOTOPBIC TOMOTAIOT OCBOMTH 00111€00pa30BaTeIbHBIC IPOTPAMMBI 1
00eCTeunBarOT MeJArOrMuecKyro MOAACPKKY. Y UeOHBII MaTeprall u3aaraercs C
y4eTOM WHIUBUIYAIbHBIX 0COOCHHOCTEH peOCHKA, IPUHIIUIIOB TOCTYITHOCTH,
HarsIHOCTH. OCOOEHHOCTH pabOThI C JAaHHBIM 00YYAIOIIUMCS Ha ypOKax
yKazaHsbl pasaesne «OcodeHHocTr paboThl ¢ ooyuatomumucs ¢ OB3» B
MOYPOYHOM TUTAHUPOBAHUMU.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nuyeckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-Hay4YHBIM METOJI TO3HAHUSA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpezeneHne LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUOopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue 00bEMa KUIKOCTU U TBEPIOTO TEA.
4. OnpeneneHue pa3MepoOB MajbIX TEN.
5. M3Mepenue temreparypsl MpPU NOMOLIM >KUAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOnionenue  sBieHUN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YACTUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 110 HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OmnbIThI 1O OOHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYECKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaGmroneHue siBICHUS UHEPIIUH.
4. HaOGmoeHre n3aMeHeHUs CKOPOCTHU MPHY B3aUMOICHCTBUU TeJ.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEI.
6. Cno)xeHue CuJjl, HalpaBJIEHHbBIX 10 OJJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU ITIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
OnwITHI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTh pacTshKeHUs (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.



5. OnbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJE€HUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBmMaTmueckue
MaIIMHbI. 3aBUCUMOCThH JaBJICHHS >KHJKOCTH OT TIyOuHBL. [ 'mapocraTuueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3QylmIHOW o6osouku 3emin. OnbiT Toppuuemiu. M3mepenue armocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenada naBaeHUs KUIAKOCTBHIO U Ta30M.
CooOmaroruecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

o gk~ w DN E

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tea

Y TUIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAIIKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YciioBHE IUIaBaHUs TEJl: IUIABAHUE WM IIOTPYKEHHE TEJ B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIIKMBAIONICH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPY>KEHHOHN B )KUIKOCTh
YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpympoBaHue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeprus.



Mexanudeckas pabotra. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiyara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
npaBuio» Mexanuku. KIIJ[ nmpocTteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJbHAs DHEPrUs.
[IpeBpalieHre 0JTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
HHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMmepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimaul.

1. Onpenenenne pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeEJIa IO

TOPU30HTAIBLHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHu€ U KaNWUISIPHBIE SIBJIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpPTUu:
TerIonepeaya u CoBepIieHne padboThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[Tpunuunsr pabotel TemnoBbix aAurareneit KIIJ[ TtemmoBoro npsuratesns.

TernoBsie ABUTI'aTCJIM U 3alllUTa oxcpyxcaromeﬁ CpCIbI.

3aKoH COXpPAaHCHH:A U IPCBpAICHUS SHCPTHUH B TCIINIOBBIX ITPOLCCCAX.

Hemoncmpauuu.

1.

2
3.
4,
5

© 0 N o

10.
11.
12.
13.

HaOnronenue OpoyHOBCKOTO ABUKEHHUSI.

Hab6mronenune nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro paciupeHus Tel.

W3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMIepaTypsl.

Bunae! Tennmonepenayn.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kuneHus.

HabroieHue nocTostHCTBa TEMIEPATYPhI MPU TUIaBJIECHUH.
Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEePaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEIJIoNepeay U padOThl BHEITHUX CHJL.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccenenoBanue mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelabHOM TEIUIOTHI TIaBJICHUS JIbJIA.



Pa3znen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
HMCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
115 yuactka nenu. [TocnenoBarenbHoe U apajjieibHOE COSIMHEHHE TPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpudecKre ey U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE TOCTOSTHHBIX MAarHUTOB. MarHUTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue sl Ku3Hh Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE o€ AIEKTPUUECKOro Toka. [IpuMeHenne a1eKTpoMarHuToB
B TEXHHUKE. J[eICTBME MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSIHHOTO  TOKa. VcrmoJib30BaHHWE  3JIEKTPOJBHUIATENIe B  TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa poa 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TeE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKH U AUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.
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JlericTBUS 3IEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKHI TOK B JKUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbI1 pa3psa.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpOTUBIICHUH.

BzauMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOI0COB MATHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleiicTBHE MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND ITIOCTOSHHOTO TOKA.

HccnenoBanue sIBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

OmnbiTer apanes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HMKHOBCHMSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COTNPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOM 11€TH MOCTOSIHHOTO TOKA.
N3mepeHue U peryJupoBaHHUe CUIIbI TOKA.

N3MepeHue U peryIupoBaHUe HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OIBITHL, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TapaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padoThl AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH — AJIEKTPUYECKOTO TOKa, BBIACIAEMON Ha
pes3ucrope.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.



13. Onpenenenne KII/I narpesarens.

14. MccnenoBaHyue MarHUTHOTO B3aUMOJCHCTBHS ITIOCTOSIHHBIX MAarHUTOB.

15. I3ydeHre MarHuTHOTO T0JIsI TIOCTOSIHHBIX MAarHUTOB IIPU UX 00bEINHEHUU
U pa3JeIICHUH.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATYILIKH C TOKOM M MArHUTA OT CUJIbI TOKA M HAIIPABJICHUSI TOKA B KATYIIKE.

18. MI3ydyeHue AeUCTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENS.

20. M3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DSJEKTPOMArHUTHONW WHIYKIMH:
WCCIICAOBAHUE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO

TOKA.
9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJja IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHENHOe naBukeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miuaner Bokpyr Comuna. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. 3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAHEHHMSI
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus CKaTou npykuHbl. Kunernueckas



sHeprusd. TeopeMa 0 KMHETUYECKON SHEPTHH. 3aKOH COXPAaHEHHS] MEXaHUYECKOM

OHCPIUH.

Jemoncmpayuu.

1.
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8.
9.

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

Habmroienue MexaHn4ecKoro ABMXKEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue nBU»KeHus Tea Mo OKPYKHOCTH.

Habmroienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUH.

IIepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHMYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra IJsi pa3roHa U JaJbHEWILIEr0 PaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
HIapyKa MO HAaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0O€3
Ha4yaJbHOM CKOPOCTU IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOILIAE MPOMEXYTKH BPEMEHH OJUHAKOBBI.



6. MccinegoBaHue 3aBUCUMOCTH CWJIbI TPEHUS CKOJIBXXKEHUS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSI.
Omnpenenenue kodphuieHTa TPEHUS CKOJIbKCHHUS.
8. OmnpeneneHue )kECTKOCTH MPY>KUHBI.
Omnpenenenre pabOTHI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  padOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/T,
4acToTa, aMIUINTyda. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHLHOM JABUKECHUH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kojieOaHMM TET MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpaneHnue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJICTIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OmpezneneHne dYacTOTBI M Tepuojaa KojeOaHW MaTeMaTH4eCcKOTro
MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOIA KOJICOaHUI IPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH TIEpHOIa KOJICOAHHMM MOJBEIICHHOTO K HUTH
rpy3a OT JUTMHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH TepHoAa KOJICOAHMH IPYKUHHOTO MasITHHKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHMMOCTH TEpHOJia KoJieOaHUN I'py3a, MOJBEIICHHOTO K

HUTH, OT MacCHI Tpy3a.



6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoaa  KosjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepeHue yckopeHus cBOOOJIHOTO MaJIeHUs.

Pazgea 10. DneKTpOMAarHuTHoOE MoJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pactipoctpanenue cBera. 3atmMenust Connina u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonp3oBaHWE TMOJHOTO BHYTPEHHETO OTpPa)XEHUsI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myuent B munze. OnTudeckas cucrema goToanmnapara, MUKPOCKOTIA
u Teneckomna. ['na3 kak ontuyeckasl cucrema. ban3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
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[TpuHumn necTBus goToanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Monens riasa.
11. PaznoxkeHue 0€10ro cBeTa B CIEKTP.



12. [Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXEHUsI CBETOBOrO Jydya OT yria

MaJICHUS.

2. W3ydeHue xapakTepUCTHK M300paXKEHUSI MPEIMETa B INIOCKOM 3€pKalie.

3. HccnenoBaHne 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJia
MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. Tlomydenne n300pakKeHHUH C ITOMOIIBIO COOMPAIOIIEH JTMH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI coOMparouieit
JIVH3BI.

6. OIBITHI 11O Pa3JI0KEHUIO OETIOTr0 CBETa B CHEKTP.

7. OmbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue U NMoriolieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon nmonypacnana aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHeKTphl pa3IMuHbIX Ta30B.

3. CnekTp Bogopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabora cu€Tunka MOHM3UPYIOMIUX U3TyICHHM.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHHE SHEPTrUM YACTHUIBI MO0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. HM3MmepeHue paiuoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENBEHO--00001aOIINI MOTYTb IPEIHA3HAYEH JIJIS1 CUCTEMATHU3alUU
1 000011IeHUs TPEAMETHOTO COACPIKAHUS U OTIBITA IEITEILHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (HU3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4€OHBII NpeIMET.

[Ipy n3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUnBAETCSl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pusmyeckue
ABJICHUS, NPUMEHSSA I[IOJIyYECHHbIC 3HAHUSA, pearbh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[TpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYHYAIOIINECS BBINOJIHAIOT 3aaHUs], B KOTOPBIX UM IPeIJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBSCHITH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cpOpMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3CTeTHYECKOr0 BOCIIMTAHHMSA:

— BOCIIPUSITUE ACTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOIICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, WMHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOr0 TOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMHpOBaHHOCTH HaBbIKA peIECKCHH, TPU3HAHKIE CBOETO MPaBa Ha OLUIHOKY
Y TAKOT0 K€ MpaBa y IPyTroro 4ejI0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AaKTMBHOE YyYacTH€ B PCIICHUHU MPAKTUYECKUX 3a7ad (B paMKax CEMBbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOMN HAPaBICHHOCTH, TPEOYIOIMIMUX B TOM YHCJIC U PU3HMUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NKOK;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHE TI00ATBHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTew Hux
pellIeHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUSAM
JIPYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETCHTHOCTEH B 00JIaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIIEHKAa CBOMX JCWCTBHM C Y4YETOM BIIMSHHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCIIECICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanHus y oOyyaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHbIC YICOHBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS



Bba3oBnle Jiornueckue AeiicTBUA:

BBISIBIIAITh W XapaKTEpU30BaTh CYIIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAINN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUI M MTPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOUPATh CIIOCOO pelieHus yueOHoM (pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pElIeHHs, BBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yUETOM CAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MIPOBOJAUTH [0 CAMOCTOSITENIbHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HWH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIe METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALMM WA JIAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOMU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MpEICTaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pELIaeMble 3aJa4l  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMy, UHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XoJe OOCyXJAeHus y4eOHOro Marepuana, pe3yjbTaToB J1abOopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYkIaeMOM TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA PEIICHWE 3aJadyd M TOJIIEp KaHHe
0J1arokenaTeIbHOCTH OOIICHMS,

COTIOCTABJIATh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Jajora, 0OHapY>KUBaTh Pa3IMUUE U CXOCTBO MO3UIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;
MyOJUYIHO MPEICTABIIATh PE3YIbTaThl BHIMOJHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThI MPU peIeHNH KOHKPETHON (DU3NUECKON MpOoOIeMBbI;

MPUHUMATH LIEJIM COBMECTHOM JIeITEIIbHOCTH, OPTaHN30BHIBATh JIEHCTBUS
mo e€ JOCTIKCHHUIO: pacHpeaesisiTh POJid, O0O0CYXKJIaTh MNpPOILECcChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BEITIOJTHATHh CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMH
KOMAaH/IbI;

OIICHUBATh KAa4ECTBO CBOCTO BKJIAaJIa B OOMIMNA MPOIYKT IO KPUTEPHIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUIs pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMNIE, NPUHATHE pElIeHUMN
TpynIom);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pellieHus (PU3NUEeCKON 3ajauu Ui
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPeJIarath IIaH €€ U3MECHEHUS;

OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(U3MYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;



OLIEHMBAaTh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM;
CTaBUTH €051 Ha MECTO JAPYTOro YEeJIOBEKa B XO€ CIopa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JIPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHN (HU3NIECKUX 3a]1a4 UK
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yueHus B 7 KJacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh  MOHATHS:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HaOJII0IeHNE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmauus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sABIeHUS (aud@dy3us, TEIIOBOE JBUKEHHE YACTHI] BEILECTBA,
PaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HWHEpLu,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpalleHUsl, epeada JaBjIeHus: TBEPABIMU TEIAMU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [aBJICHUE, IUIABAHHME TEJ, MNPEBPALLECHUS MEXaHUYECKOM
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XaoIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
OpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXKUBOU
npupoae, ACUCTBUE CHUIIbI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKHU) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHSs CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BRITATKUBAIOIIAS
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL SHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH



(bU3UYECKU CMBICI UCTIOJIB3YEMbBIX BEJTUYHMH, UX 0003HAUYCHUS U €AUHUITBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0JoKa),
«30JI0TOE€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajM3a
YCJIOBUS 33/1a4 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3UUECKUE
BEJIMUMHBI B (DOPMyJbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSEMOE
MPEANOJIoKeHNe (TUTIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKU B XOJE OIbITAa, JENaTh BBIBOJABI IO €r0
pe3yJibTaram;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
(bu3nYecKuX CBOMCTB Tel: (POPMYTUPOBATH IPOBEPSIEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYrol € HCIMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBHXKYLIErOCS TEJIa OT BPEMEHU JBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KayecTBa OOpabOTKH MOBEPXHOCTEH Ten u



HE3aBHCUMOCTH CHJIBI TPEHMSI OT IUIOMIAIN COMPUKOCHOBEHHSI TEJl, CHJIbI
YOPYrOCTU OT Y/UIMHEHUS MPY>KUHBI, BBITAIKUBAIONICH CUJIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTHU, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPEeAJoKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJEC
NPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOIBKEHUS, TaBIICHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHUJa, JCHCTBYIOMIAs Ha TMOTPY>KEHHOE B
KUAKOCTb  Teno, KOd(pPHUIMEHT TMONe3HOro JNEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIOKCHHOW WHCTPYKLIMHU: TMPH BBHIMOIHEHUN
U3MEpPEHUl coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOM BEJIMYUHBL;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IWHAMOMETP, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusi (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTEM CPAaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIIMIO, KOTOpas SBISETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;



WCITOJIH30BATh MPHU BHITIOJHEHUN YICOHBIX 3aJaHUI HAYIHO--TIOMYJIIPHYIO
IUTEPATypy GU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UHTepHer, BiIaneTh NOpUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC U YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
YHCclie MyOJIMYHO JIeJaTh KpaTKue COOOIICHHS O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJIB30BaTh U3YUYEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
IIPE3CHTAIUEN;

IPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHHUU pacrpeseisTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CIEOUTh 3a BBINOJHEHUEM IUIAHA JCUCTBUHM, AaJECKBATHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJIE€, IPOBOIHUKHI
Y INBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyaTth ABJICHUS (TEIJIOBOE pAaCUIMpPEHHME M CKaTue, Terionepeaaya,
TETJIOBOEC PABHOBECHE, CMAUYWBAHUE, KAIMWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temionepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
AIEKTPU3AIMUA TeJl, B3aUMOJICHCTBUE 3apAJIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 OIMCAaHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSIKEHUE W KANWUISAPHBIE SBJIEHHUS B MPUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JICKTPUICCKUE
sBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE



noJie 3emii, Apen( MmoarocoB, pojb MArHUTHOTO TOJIS JUIS JKU3HH Ha 3eMiie,
IIOJIIPHOE CUSHHME, NPU 3TOM IEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJIECHUS, YJENIbHAas TEIUIoTa NapooOpa3oBaHMs, YJEJIbHAs TEIuIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsl, CUIIa
TOKA, DJEKTPUYECKOE HAIpPSHKEHUE, COIIPOTUBJIIEHHUE IPOBOJHUKA,
yZI€JIbHOE COMPOTHUBIIEHUE BEILIECTBA, PA00Ta U MOLTHOCTD 3JEKTPUUYECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCITIOJIb3yEMBIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
($u3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOILECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHO--KNHETHUYECKON TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3akoH Oma JiJIs ydacTKa 1enH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allMChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYallM MPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3ys 3aKOHBI H
dbopMyIibl, cBsI3bIBaIOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajn3a
YCIIOBHUS 3aJauyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJuMble i1 €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOIIU
(u3NYECKUX METO/OB, MCIIONb3Yys OINMCAHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPsAJIKA
IIPOBEJCHNUSI UCCIIEN0BAHUs, A€IaTh BBIBOIBI;



MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUA  WITH
GuU3HYECKUX CBOUCTB TN (KAMMJUTSIPHBIC SIBIICHUS, 3aBUCUMOCTH JTaBIICHUS
BO3/yXa OT €ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIlecca OCTHIBAHUS 1
HarpeBaHusl TMPH HM3IYYCHUU OT IIBETa H3IyYaroliel (MOTrIOoNaroIieii)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMIIEPaTyphbl KUIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
IEKTPUYECKUX  3aps/iOB, B3aMMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalIM3alisl MarHUTHBIX TIOJIEH TIOCTOSSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJIS HAa MPOBOJAHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHHUTA,
CBOMCTBa DJIEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (OpMYyIUpOBATH
MpOBEpSEMbIC MPEOI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
00Opy0BaHUS, OMMMCHIBATH XOJT OTIBITA U (HOPMYJIUPOBATH BHIBOIHI,
BBITIOJTHATH MIPSAMBIC U3MEPECHHS TEMITEPATypPhl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3MIyXa, CHJIBI TOKA, HAMPSHKEHUS C WCIOJIh30BAHUEM aHAJIOTOBBIX
puOOPOB M JATYMKOB (DU3WUECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSAMBIX U3MEPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, ITUIOMIAJAN ITOMEPEYHOTO
CCUCHHS U YACIBHOTO COMMPOTHURIICHHSI BEIIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UAYIMEro 4epe3 TMPOBOJHHWK, OT HANpPsDKCHHWs Ha  MPOBOJHUKE,
UCCJICIOBAaHUE TOCJIEIOBATEIbHOTO U TapajuIeTbHOTO  COCTUHEHHMA
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYCHHOM 3aBUCUMOCTH B BHJI€ TAOJIHII U TPaUKOB, 1eTaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpCHHUS (PU3NUYECKHX BeauduH (yaAelIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, pabota u
MOIIIHOCTh 3JICKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHUs, COOUpPAThH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHEI;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPO HA UX OMHCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI JOMOB, THTPOMET, IMapoBasi TypOrHa, aMIIepMeTp, BOJILTMETD,
CUETUMK DJICKTPUYECKOW DHEPTHH, JJIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONpPUOOpbl  (IPUMEPBI),  DIIEKTPUUECKHE



MPEOXPAHUTEIN, SJIEKTPOMATHUT, SJIEKTPOJIBUTATENIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

e pAaCIO3HAaBAaTh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
MPUOOPHI 10 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHErO CTrOpPaHMS,
ANEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl DJIEKTPUYECKUX IIeled ¢
MOCIIEIOBATEIBHBIM U MAPAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3Jinyast
YCIIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

e TMPUBOAUTH MpUMEpPHl  (HAXOAUTh HHPOpPMAIMIO O  TIPUMEPaAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HU Il oOecrieyeHus 0e30MacHOCTH MpU OOpallleHUuHu ¢ Npubdopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3/I0POBhS U COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIECH CPENE;

e OCYHIECTBIATH TMOUCK UHpoOpManuu (U3UYECKOrO0 COACPKAHUS B
NHTepHeTe, HAa OCHOBE HMEIOLIMXCA 3HAHUM M MYyTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX UICTOYHUKOB BBIJCISITH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOU HIIM MOXKET ObITh HETOCTOBEPHOIA;

e HCIOJI30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aIaHUI HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIEPKAHUS, CIIPABOYHBIE MAaTEPUATIbI, PECYPCHI
cetu UHTepHer, BianeTh NpUEMaMHM KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOW 3HAKOBOUM CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0o0o06mass wuHOOPMAIMI0 U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoJiep>KaHusl, B TOM YUCJIE MyOJIMYHO MPEACTABIISITH PE3YJIbTAThl TPOSKTHOM
WJIU KCCIIEI0BATENbCKOM AESITEIbHOCTH, IPU ’TOM IPAaMOTHO HCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIMN anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIICHUE MIPE3EHTALUCH;

e TMpPU BBHINOJHCHUU YYCOHBIX IMPOEKTOB U HCCICIOBAHUN (HU3NUECKUX
MPOIIECCOB paclpeNiesiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]Ja4aMHU, CJIEIUThH 3a BHIMOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peiiaTb KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e MWCIIOJNIb30BATh MOHATHS: CHUCTEMa OTCYETA, MarephaibHas TOYKAa,

TPACKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHUS, JehopmMarius



(ynmpyrasi, mjuacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJICOAaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, IEKTPOMArHUTHbIE BOJIHBI, IIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JalIbHO30PKOCTD,
CHEKTpPbI HCIyCKaHUs U MOTJIOIIEHuUs, anb(da-, OeTa- U raMMa-u3Iy4eHUs,
W30TOIIBL, IEPHAS] SJHEPIETHKA;

paznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jI0KeHUE OEI0ro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHENYATOrO CIIEKTpa
U3Jy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJIICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABWXKEHUE MIaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPa(pUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPAJAMOAKTHBHBIX M3IyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIbB3YS
¢usznyeckue BETUYMHBI (CpeHSSi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO MAJEHMs, BEC TeJld, HUMIYJIbC TENa, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs DHEPIUs Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUS CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPTUS, TOJIHASI MEXAHUYECKAsi SHEPTHUSL, IEPUO



U 4YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEJIOMIIEHUS Cpefbl), NpPU OMNHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HaUYEHUs M EOUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IOPUHLMI CYNEPHO3ULMN CHJI, NPUHLIUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMUI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMYUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIOIINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OLICHUBATH
PEATUCTUYHOCTH MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBAaHUS, BbBIICIATDH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB,;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Teld (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PacCpOCTPAHEHUE CBETA,
pasioKeHue OeNoro cBeTra B CIEKTP, U3YUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle M CBOMCTB HM300pa)K€HMsI IpeaMeTa B coOuparoiien
JuH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 K30bITOYHOro Habopa



000pyI0BaHus, OMUCHIBATH XO/JI OIBITA U €T0 Pe3yibTaThl, POPMYINPOBATDH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomeil JUH3BI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpA);

NPOBOJANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU pHU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadaJlbHOW CKOpPOCTH, TepHoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJIeHus U yrjia MpejoMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOM 3aBUCHMOCTH
(¢bu3nYeCcKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHE TeJla IPU paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsI, KECTKOCTh TPYXKHUHBI, KOIDPUIIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKAs
cuina coOuparoniell JIMH3bI, PAJAMOAKTUBHBIM (POH): IJIAHUPOBATH
U3MEpEeHHs, CcOOMpaTh HSKCIEPUMEHTANBHYI0 YCTAaHOBKY H BBIMIOJHATH
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
IIOrPEIHOCTHA U3MEPEHUN;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JINH3a, TUIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAS MOJIENb
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKera,
9XOJIOT, OYKH, TMepuckom, (oTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMIONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB IIPU
pelIeHUN Y4YeOHO--NPAKTUYECKUX 3aJad, ONTHUYECKUE CXEMbI UL
IOCTPOEHUS U300paXKEHUH B IIJIOCKOM 3epKajie U coOMparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHS] HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH Cpele;

OCYILECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENbHO (POPMYIHUPYs TIOMCKOBBINM 3a1poc, HaXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJYYEHHONW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

MCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JIUTEPATYPY PU3NUECKOTO COAEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
cetu IHTEepHeT, BianeTb MNpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHus,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabHbie IIpakTHyeckue
n/m | MporpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUPa
11 ®dusuka - HayKa o pUpoae 2 bubnmnoreka LHOK https://m.edsoo.ru/7f416194
1.2 du3nueckue BEITHYUHBI 2 1 bubmnoreka I{OK https://m.edsoo.ru/7f416194
EcrecTBeHHOHAYYHBIA METO
1.3 e A 2 1 bubnuoreka [IOK https://m.edsoo.ru/7f416194
MO3HAHUS
Hroro o pasneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 bu6nmnoteka LIOK https://m.edsoo.ru/7f416194
BHI)KCHHUE U B3aUMO/ICHCTBHUE
2.2 A A 2 1 bu6auoreka IHOK https://m.edsoo.ru/7f416194
YaCTHII BEIIECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubnmnoteka LIOK https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHH4ecKoe JBHKCHHE 3 bubauoreka LHOK 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

3.2 WNuepuus, Macca, TNIOTHOCTh 4 bubnunoteka LIOK https://m.edsoo.ru/7f416194
3.3 Cwuuta. Bunbl cu 14 bubnuoreka IIOK https://m.edsoo.ru/7f416194
Wroro no pazueny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. [lepenaua naBnenus

4.1 TBEPJBIMU TEJIAMH, KUTKOCTIMHU 3 bubmunoteka LIOK https://m.edsoo.ru/7f416194
U Ta3aMu
4.2 JlaBiieHHe )XKUIKOCTU 5 bubnuoreka ITOK https://m.edsoo.ru/7f416194
4.3 ATMocdepHoe aBIeHHE 6 bubnnoreka [{OK https://m.edsoo.ru/7f416194
4.4 HeHCTBIfe PRIIUCOCTH 1 Tasa Ha 7 bu6nmotexa LIOK https://m.edsoo.ru/7f416194
MOTPYXEHHOE B HUX TEJO
Wroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 Pabora 1 MOIIIHOCTH 3 bubnmoteka LIOK https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 bu6muoreka LIOK https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHEpIrust 4 bu6muoreka LIOK https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12




8 KVIACC

KoumnuectBo yacos
Ne HaunmeHnoBaHmue pa3iesioB u duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE

/ KoHTpoJibHbIE IIpakTHyeckue
n/m | TemM NpPorpamMMbl Bcero pecypcsl

padoThI padoThI

Pa3gen 1. TensioBbIe sIBJICHUS

CrtpoeHnue u cBOICTBa

11 7 bubmnorexa 1OK https://m.edsoo.ru/7f4181ce
BEIIECTBA
1.2 TeroBbie MPOIECCHI 21 1 5 bu6nunoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28

Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

DNeKTpUUECKUe 3apsbl.
2.1 3apsiKeHHBbIE Tella U UX 7 1 bubnnoreka [{OK https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
H N -
2.2 TO(;CTOHHHHH CKIPHTCCKHH 20 1 7 bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bu6mmoteka IIOK https://m.edsoo.ru/7f4181ce
C)
24 AICRIpOMATHHTHAA 4 bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
WHTYKIHSI
Hroro 1o pasneny 37
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB 68 3 145
[10 TTIPOT'PAMME '



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

KoaunuecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB U DJieKTpoHHbIe (HU(pOBbIE) 00pa3oBaTebHbIE
KonTpoabHbIe IIpakTH4eckue
n/m | TeM MPOrpaMMbl Bceero pecypchl
padoThI padoThI
Pa3zgen 1. Mexanun4deckue siBJICHHUSA
MexaHn4deckoe CHHUEC
1.1 NAMIHCCKOT ABIDREHHE | 10 1 Bubmuorexa [[OK https:/m.edsoo.ru/7f41ada6
CII0COOBI €T0 OIMCAHUS
1.2 BzaumoneiictBue Ten 20 1 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubnunoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3znen 2. Mexannueckne KoJ1e0aHNS B BOJIHBI
2.1 MexaHn4eckre KojaeOaHus 7 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 bubnnorexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

3.1

DJIEKTPOMArHuTHOE TOJIE U
OJICKTPOMAarHuTHBIC BOJIHBL

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6

Hror

0 TIO0 pa3aemy

Pa3zgen 4. CBeToBbI€ ABJICHUSA



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

3aKOHBI PacIpPOCTPAHEHHUS

4.1 6 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
cBeTa
J
4.2 HH3BL H OTITHACCKIE 6 3 bu6nmoteka IIOK https://m.edsoo.ru/7f41a4a6
PUOOPHI
P 0
43 AIOICHIE DETIOTO CReTa B 3 2 Bu6nuotexa LIOK https://m.edsoo.ru/7f41a4a6
CTIEKTP
Htoro no pazneny 15
Pa3znen S. KBanToBbIC SIBJICHUA
n
51 CHYCKHTHE 1 HOLIomEnue 4 1 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
CBETa aTOMOM
5.2 CrtpoeHne aTOMHOTO sipa 6 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 bubnnoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
[ToBTOpEeHME U 06001IEHNE
6.1 coJiep KaHus Kypca (pHU3HKH 3a 9 2 bub6muoreka [1OK https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Htoro no pazneny 9
BIIEE KOJIMYECTBO YACOB
OBl 0 CTBO HACO 102 97

I10 ITPOT'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
HBanoB A.N., AkuronepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» ®usuka: 8-i knacc: 6a30BbIN ypoBeHB: yueOHuK, § kinacc/ [leppimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» ®usuka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHuK, 9 kiacc/ [leppimkun M. M.,
I'yrauk E. M., UBanoB A. U., Iletpora M. A., AkiimoHEpHOE OOIIIECTBO
«M3parenberBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.A.Yepnukosa, C.H.I'nanenxona, B.B.Kynpssues ®u3suka, 6a30BbI1i
ypOBeHb, 7 Kiacc. Meroauueckoe nocooue, Mockaa, "IIpocsemnienue"

2. O.A.Yepnuxona, C.H.I'magenkosa, B.B.KynpssiieB ®uznka, 0a30Bbii
ypOBeHb, 8 Kiacc. Metoaudeckoe nmocooue, Mockaa, "[Ipocsemienue"

3. O.A.Yepnukona, C.H.I'nagenkoBa, B.B.KynpsiBiieB ®uznka, 6a30Bbiii
ypOBeHb, 9 kiacc. Metoaunueckoe mocooue, Mocksa, "IIpocsemenue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://uchi.ru/

https://cifra.school

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/
https://soc-ege.sdamgia.ru/
https://interneturok.ru/

https://olimpiada.ru/

https://fg.resh.edu.ru
https://netology.ru/blog/06-2020-what-is-triz






