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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUS COCTaBJICHAa Ha
OCHOBE TIOJIOKCHHI W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl mporpammel, npenacraBieHHbix B OI'OC OOO, a Takxke c ydéToM
benepasibHOM pabodeil mporpamMMmbl BocnuTanus WM KoHuenuuu mnpenojaBaHus y4eOHOTO
npeamera «Pru3uKay.

Copmepxanne  mporpaMMbl 1Mo (u3uke  HampaBleHO Ha  (opMHpOBaHUE
€CTECTBEHHO-HAYYHONH TPaMOTHOCTH OOYYaIOIIUXCS W OPTaHU3alUI0 M3Y4YeHHs (DU3HKU Ha
JesITeTbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanuzanuu TpedoBanuit ®I'OC OOO K IMUIAHUPYEMBIM JMYHOCTHBIM U
METalpeAMETHbIM  pe3yjibTaTaM  OOy4YeHHMs, a TakKe  MEXKIPEAMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHUsI.

[IporpamMma 1o ¢u3suke ycraHaBIUBAET pacipesieieHre yueOHOro Marepuaia o rojam
oOyueHusi (Mo KiaccaMm), MpeAsiaraeT NPUMEPHYIO IOCIIEJOBATEIbHOCTh HU3YUEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHsS IPEAMETHOTO COAEPKAHMS M Yy4ETE€ BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCS.

[Iporpamma no pusuke pazpaboTaHa ¢ LEJIbI0 OKA3aHH METOAMYECKOW MOMOIIN YUYUTEIIO
B CO37aHUU paboyel MporpaMMebl 110 Y4eOHOMY MIPEIMETY.

®dusuka SABISETCS CHUCTEMOOOpPA3YyIOIIMM JJIi  €CTECTBEHHO-HAYYHBIX  Y4E€OHBIX
MIPEJAMETOB, MOCKOJIbKY (PU3HMUYECKUE 3aKOHBl JIEKAT B OCHOBE IIPOLIECCOB W SIBICHUM,
U3Y4aeMbIX XUMHUEH, OMOJOTHUEN, aCTPOHOMUEN U (PU3NUYECKOH reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA, IPEAOCTABIISIET HanboJiee ICHbIE 00pa31bl IPUMEHEHUS
HAy4YyHOT'0 METO/a MTO3HAHUS, TO €CTh CII0cO0a MOIy4YEeHHsI TOCTOBEPHBIX 3HAHUM O MUpE.

Opna U3 TIaBHBIX 337a4 (pu3udecKoro oOpa3oBaHUsl B CTPYKType OOIIEero oOpa3oBaHUs
COCTOUT B (OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTM M HMHTEpeca K Hayke y
00yJarommxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIPEIIONiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTD:

e HAy4YHO OOBSICHATD SIBJICHUS;

e OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE W MCIOJb30BATh HAYYHbIE J0KAa3aTEIbCTBA IS
MTOJIyYE€HHS BBIBOJIOB.

[lenn m3yuyenus ¢GU3MKKM HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUsS OMpENeNieHHI B
Konuenuuu npenonasanus yueOHoro npeamera «@u3nka» B 00pa30BaTeNbHBIX OpraHU3aMIX
Poccuiickoii @enepanuu, peanu3yrolMX OCHOBHBIE 00IIe00pa3oBaTEIbHbIE MPOTPAMMBI,
yTBepxkaéHHOoN pemienneM Kosutermm MunncrtepcTBa npocsemenust Poceuiickoin deneparnumn
(mpotoxoit ot 3 aexadbpst 2019 r. No T1K-48H).

Heau ndyyenuss Gpu3uku:



e TMpuOOpEeTEeHHE HMHTEpeca W CTPEeMJIEHHS OOydYarouuxcsi K HAYyYHOMY HU3YYEHHIO
IPUPOBI, PA3BUTHE UX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEJCTABICHUA O HAYYHOM METOJ¢ TO3HAaHUA U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3yuYeHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHue NMpeACTaBICHUN O POJIU PUIUKH ISl PA3BUTHSI JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymei mnpodeccuoHaNbHON
JeSITeIbHOCTH, CBA3aHHOMN C (PU3UKOI1, MOATOTOBKA K JajbHEHIIeMy 00yYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre HSTHUX 1eNield MporpaMMbl IO (pU3MKe Ha ypOBHE OCHOBHOTO OOIIETro

00pa3oBaHUs 00ECIEUNBAETCS PEILICHUEM CIEAYIOIINX 3a4aY:

e TMpUOOpETEHHWE 3HAHUM O JHUCKPETHOM CTPOEHUM BEUIECTBA, O MEXAHUYECKUX,
TEIIOBBIX, JIEKTPUUYECKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpEeTEeHHE YMEHUW ONHUCHIBATH M OOBICHATH (DU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEHICHUS NPOCTEHIIMX pPacUYE€THBIX 337ady C HCIOJIb30BAaHUEM
bu3uYeCKrX MoJieiel, TBOPUYECKUX U MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e pa3BUTHE YMEHHWH HaOMI0NaTh TMPUPOJHBIE SBJICHUS U BBINOIHATH OIBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAIbHBIC HCCIEOBAHUS C HCIIOJIb30BAaHUEM
M3MEPUTEIbHBIX TPUOOPOB;

e OCBOCHHE TPUEMOB PaboThl ¢ WHbOpPMaLUE (PU3NUECKOTO COJAEpKaHMS, BKIIOYAS
MHpOpMAIIUI0O O COBPEMEHHBIX JOCTIKCHUSX (PU3NKU, aHAIU3 M KPUTHYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO CO cepamu nMpodhecCHuOHATBHON AeATETbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMHU TEXHOJOTUSIMU, OCHOBAHHBIMH Ha JTOCTIKEHUSIX (PU3UUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbI YPOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otBonuTcsa 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ien0), B 8 kitacce — 68 yacos (2 yaca
B HEJIEJTIO), B 9 KJIacce - 102 yaca (3 yaca B HEJICITIO).

[Ipensiaraemelii B mporpaMmMe o pu3HKe nepevyeHb 1ad0opaTOPHbIX padOT U OMBITOB HOCUT
PEKOMEHIATENBHBINA XapaKTep, YUUTENb JEIaeT BHIOOP MPOBEIACHUS JTA0OPATOPHBIX PaboOT |
ONMBITOB C  Y4€TOM  HMHOUBUAYAJIbHBIX  OCOOCHHOCTEM  oOywaroummxcs,  CIIMCKa
DKCIIEPUMEHTAIBHBIX 3aJaHHUM, MpeajaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (Pu3MKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nueckux BenuunH. DuU3NYECKue
npudopsl. [lorpemHocts u3mMepeHnit. MexxayHapoHasi CUCTeMa €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. Dusnueckue npuOOPHl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimul.
1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTH U TBEPJOTO TEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JATBHOCThH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, yeM OOoJIblle BhICOTa
IIyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
TeMmriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTHUKa B3auMozeicTBus Tenl. Cuina ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHHSI U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYECKOTO ABMXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TET.
6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOA.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOro JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBiuyueckuu mpecc.
[IposiBinenue necTBUsl aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTu Tema
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIA U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOLICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.
5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30N0ABEMHOCTH.

Pa3zgea 5. PaGoTra nu MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHXKEHUU TeEJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnepoBanue ycioBUM paBHOBECHS pblUuara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneua 6. TeruioBble AiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHUS. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKECHHS
yactuill. Buyrpennss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CoBepiieHue padotsl. Bubl Teronepeaaun: TemIonpoBOHOCTD,
KOHBEKIIHS, U3IIYYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. HMcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTth BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIII[ termoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmnroneHnue 6pOyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienue kunenus.

. Habmroienue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUs BO3yXa B Oa/JIOHE HITIPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJICHUS BO3[yXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOU TPyOKE OT TeMIEepaTyphl.

HaOnronenne wW3MeHEHHs] BHYTPEHHEH DSHEpPruM Tejla B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATTUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa 3ieKTpUuecKux 3apsaoB. BzaumoneiicTBHe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpuyeckoe mnotsie. Hanpsxk€HHOCTH 3yeKkTpudeckoro mnoisis. IlpuHomn
CYNEPHO3ULIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3aps.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
W CTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locinenoBarensHoe v mapajuieibHOE COEAUMHEHUE IPOBOIHUKOB.

PaGota ® MOMmMHOCTH dJeKTpUUYECKOro ToKa. 3akoH Jlxoyms—JIeHa.
DneKkTpudecKre 1enu U NOTPeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeicTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nojie. MarguTHoe moJie 3eMJIM M €ro 3HadeHue miId Ku3HM Ha 3emiie. OIbIT
Opcrena. MarHuTHOE MOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1IeKTpOMarauToB
B TeXHUKE. J[€IICTBHE MAarHUTHOIO OJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSHHOTO TOKa. lcmonbp30BaHHWE JJIEKTPOJABUIATENIEd B  TEXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa pozia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n MarasuH COpOTUBIICHUM.
. BzaumoieiicTBrE€ TOCTOSSHHBIX MarHUTOB.

W X N Uk wWwN e
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. MOI[CJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHUA IIOJIOCOB Maroura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.

[any
~N



18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u ok~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TEJl HHAYKIUEH U IpH
COIPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u npoBepka padOoThI JIEKTPUUECKOM LIETTH MOCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne u peryampoBaHue HAIIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO YEpPE3 pPE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS TNPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH ITONEPEYHOIO
CEYEHHS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKAa INPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHUTOB MPHU UX 00bETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarHUTa OT CUJIbI TOKA Y HANPABJIEHUS TOKA B KaTYIIKE.
N3yyeHue neicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI 1O UCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHS M HANPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonnHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJIMHENHOEe JBUKeHue. (CBOOOIHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyNEepIO3UIUK CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuma. IlepBasg kocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbHas SHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHeprus CxKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMueCcKoro JBMKEHUS Tela OTHOCHTEIIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME NyTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnronenue nBr>xXeHus Tejla o OKPY>KHOCTH.



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

HabGnrogenne MexaHMueCcKUX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JIEUCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMmIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabtoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIA MO ICMCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBIDKCHUS IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKECHUS
[IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMpPU PABHOYCKOPEHHOM JIBUKEHUH TIO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUST CKOTBKECHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CUIIBI TPEHUS MTPHU PABHOMEPHOM JBUKEHUHM TeJia O
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenne pabOTHI CUJIBI  YIOPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHuS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. CBoWcTBA MexaHWYeCKuX BOJIH. [IpoposibHbie U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebGaHUil Tea MOJA JEUCTBUEM CHUIIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpHoja KoJieOaHMM MaTeMaTU4eCcKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHUil Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaJCHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkanma »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBeTA.

Hemoncmpauuu.

1. CBOWMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWICTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr»  cBera.  HMcrounumkm — cBera.  [IpsamosmnenHoe
pacnpoctpanenue cseta. 3atmenus Connina u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPa)XCHUSI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B tuH3e. Ontudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEIHOE pacpOCTPaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yelr B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [lomy4yeHue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHUs.
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2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccrmenoBanue 3aBUCHUMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue N300paKeHH C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI cOOUparomen
JIUH3HL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OIBITHI TI0O BOCHPHATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble AIBJICEHHUS.

OmnwiTel Pe3epdopna u minanerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiiOBOIO M MacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHS pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TIOTIIOICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIuloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CUCTEMaTHU3aIuH
1 00001IeHUS TPEAMETHOTO COACPIKAHUS U OTIBITA IS TEIIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunuBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (Pu3nyeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue BJICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YyucIie 71 IPOBEPKU TMIIOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEEe BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPAKTUUECKOIO UCIIOJIb30BAHUS PA3IMUYHBIX HCTOUHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenust Gpu3MKM Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUpPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIECH COCTABIIAIOLLICH
KYJBTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI H  3MOLHOHAJBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE YyYacTHE€ B pEUICHUH MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIMATBHON HAMPABICHHOCTH, TPEOYIOMIUX B TOM YHCJIE U (PU3NICCKUX 3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY MU3YYCHHIO TPO(ecCHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e — OpHUEHTAlMS HAa MpPUMEHEHUE (U3MUECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIacTH OKpy’Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPEJIbI;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBHITIOJIHEHUHM HCCIEIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

e — TIIOBBIICHUWE YPOBHS CBOCH KOMIICTEHTHOCTH 4YE€PEe3 IPAKTUUYECKYIO
JNEATEIBbHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKY;

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

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILICHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXAOUIYI0 CpPELNy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YI€OHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBnle JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(sBIIEHUM);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINHA, OCHOBAHUS TSI
000O0IICHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYECHUH (PU3NIECCKUX
SIBIICHHUI M TIPOIIECCOB, JICNIATh BEIBOJIBI C HCIIOJIB30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEIILHO BEIOUPATh CIIOCO0 perieHus yaeOHol pusndeckoit 3aaadu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
TOJIXO/ISIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCTIOJIb30BAaTh BOIIPOCHI KAK UCCIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MPOBOAUTH IO CAMOCTOATEIIBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUIl DIKCIEPUMEHT, HEOONBINOE HCCleIoBaHuEe (PU3UIECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WUJIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEMIIee pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C Y4ETOM MPEAJIOKEHHOU yuyeOHOU
(bu3nYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CaMOCTOATENIHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMu W WJUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBaTh WJIEW, HAlleJICHHbIC HA PEIIeHUE 3aJaud U TOIACp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;



COIIOCTABJIATh CBOM CYXKIEHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
Juasora, oOHapyXKMBaTh pa3IM4ule U CXOACTBO MO3ULIMI;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
yOJMYHO MPECTABIATh PE3YIbTaThl BBIIIOJHEHHOTO (PU3NYECKOIO OIbITa
(3KCnIEprMEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHON
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JIEHCTBHUS
no €€ MOCTHKEHUIO: paclpeneisaTh poJH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYaIHSIX, TPEOYIOITHX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NHYHBIX IOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejlaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyal[uu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEJIOCTUKEHHUS]) PE3YJbTATOB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gbu3MUecKOoro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro uejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHuu GU3NYECKUX 3a1a4 Uin
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3NYECKHE W  XHUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHUE YacTHIl BELIECTBA,
PaBHOMEPHOE  JIB)KCHHE, HEpPaBHOMEPHOE  JIB)KCHHE,  WHEpIUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHUs, lIepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJCHHE, IJIaBAaHUE TeEJ, IMPEBpAILEHUS MEXaHUYECKOH
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpY’>XaollleM Mupe, B TOM 4ucie (U3HUECKUE SIBICHUS B INPUPOJIE:
IPUMEPBI JIBHKEHHUS C Pa3IuYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOM
npupoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro J1aBJICHUS HA >KMBOW OpraHU3M, IJIABAHHUE pPbIO, phluard B
TeJe YeJI0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nyecKue BeIMUrHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEJIHSSA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC Tela,
CHJi1a TPEHHUsI, 1aBlieHue (TBEPOro Tea, KUAKOCTH, ra3a), BRITAIKUBAIOIAs
CHJia, MEXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYEeCKas U
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYECKUI CMBICI UCTIOJIb3YEMbIX BEIUUHH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
Gu3NYeCKyl0 BEIWYMHY C JAPYTUMH BEJIUYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBWJjIa CJIOKEHUs Cul (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl IPaKTHKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA MUJIU 3aKOHOMEPHOCTH;

pemiatb pacy€THblE 3amadyd B 1-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD
NOJIyY€HHOM (PU3NUECKON BEIUYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh NPH MOMOLIA
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IPEINOoJIOKEHNE (TUIIOTE3Y ), pa3IudaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYyI0BaHUS, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBITIOJIHATD MPSIMBIE U3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MAaCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJ, CHUJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNysl NPEIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTOBaHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIECTBA )KUJIKOCTU U TBEPIOTO Teja, CHUIJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKHUBAIONIAsl CUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  TeNno, Kod3()PHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJIenys NPEIIOKEHHOW WHCTPYKLUUU: TMPH BBIMOIHECHUN
U3MEpEeHUl CcoOUpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3HAYEHUE UCKOMOU BEJIMYUHBL;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI AEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIMECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX oOmucaHus (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B IHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMIOJHEHUU YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHeT, BIaAeTh NpuEMaMH KOHCTIICKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM



yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUs O PE3yNbTaTaX MPOEKTOB WK
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN
NOHATUUHBIM ammapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUH PaCIpeaeIsaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: MAcCa U pa3Mepbl MOJIEKYJI, TEIIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTATElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, JIIEKTPUYECKOE I0JI€, TPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAITWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIlUs, TUTaBJICHUE, KpHUCTaJUIM3amus (OTBEpJieBaHUE), KHUIICHHUE,
TeTIonepeaaya (TEnI0npOBOHOCTD, KOHBEKIIHS, U3JIyYEHHUE),
AIEKTPU3ALMSA TEJ, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MAarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAST UHIYKIIHS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIIGHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
IMOBEPXHOCTHOE HATSIKEHUE W KANWUIAPHBIE SBJIEHHUS B TPHUPOJE,
KpUCTaJUIbI B mpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUCCKUE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
MOJISIPHOE CHUSIHUME, TIPU 3TOM TNEPEBOJMUTH MPAKTUYECKYH0 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIllHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, JIEKTPUUECKUH 3aps, CHUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEIMIECTBA, Pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBaTh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISPHO--KUHETHUYECKON TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE,
OOBSCHATh (PU3UUYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJIS  PEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIEIOBAHUSA, BBIICIATH
MPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSJIKA
MPOBEJCHUSI UCCIIEI0BAHUs, J€J1aTh BHIBOIbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3nYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOorjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allusl Tel U B3aUMOJICUCTBHUE
ANIEKTPUUYECKUX  3apsJIOB, B3aUMOJICUCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEI0AKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BJIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANpPSDKEHUS C HCIIOIb30BAHUEM AHAIOTOBBIX
npuOOpoOB U JAaTUYMKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATH PE3YJbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IIOIEPEYHOrO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA POBOJAHMKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M MApaJUIeIbHOTO  COEIMHEHHI
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, CleNysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1eTaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTrATEb BHYTPEHHEIrO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENenl ¢
MOCJIEIOBATEIbHBIM U NTAPAIJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHBIE 0003HAYEHHS 3JIEMEHTOB JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrs 0e30MacHOCTH MPpU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUS HOPM
IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEeH cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM U TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYMBON MM MOKET OBITh HETOCTOBEPHO;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JIUTEPATYpy HU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu MHTepHer, BiaaeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0oOmiass MHGpOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YHCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WJIH UCCIIEIOBATENIBCKOM e TENIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
MOCTaBIICHHBIMU 33Jja4aMHU, CJICTUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIONB30BaTh IOHATHSA: CHUCTEMAa OTCU€Ta, MaTepUalibHAasl TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TIacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M IMEperpys3ku, LUEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, FJIEKTPOMAarHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE



TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroniue u
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXKEHHE, OTpaKCHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHE OEJIOro CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SABICHUN B
OKpyXXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa TeEJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIyYEHHH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpEelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MaCCOBOTO YHCET



IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€l, B TOM 4YMCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISABIIATD
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3a7]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISABIIATH
HEJO0CTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUIHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI;
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, HCIIONb3Yys OINHCAHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKA
IPOBEJCHUS  HMCCIEAOBAHUA, JEJNaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

IPOBOJANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIIMHEHHOE PacCpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HadeHHe u3MepseMoi BeauuuHbl ((POKycHOE paccTosiHHe
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XCHMHM O€3 HadJallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IOJIYYEHHON  3aBUCHMOCTH
bu3MYecKuX BEIUYHMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

NPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJe€HUsI, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIBLKECHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
CWia coOWparomel JHWH3bI, pPaAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, CcOOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINIOJHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (QU3NUYECKUX MOJENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIETTh
aTOMHOTO sI7Ipa;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBJICHUW W  HEOOXOAuMbIe  (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelieHnr Y4eOHO--PaKTUYECKUX 3aJad, ONTUYECKUE CXEMbl IS
MOCTPOEHUS N300paKEHMH B IIIOCKOM 3€pKajie U cOOMparouiei JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpeie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMU  (PU3NYECKOTO COJCpKAHUSI B
WuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI TIOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH TMOJYICHHON HHPOpMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



MCIIOJIb30BAaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO
JAUTepaTypy PU3NUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
UHGOpPMAILlMUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATENIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIIOJIB30BATh  HU3YyYECHHBIN
NOHSATUWMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
flapterne xuaKoCTH > https:/m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiabl. 3apsHKeHHbBIE Tea 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4 1
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®dusuka: 7-i kjacc: 6a30BBIM YPOBEHb: YueOHUK, 7 Kinacc/ [lephlkuH
.M., UanoB A.U., AkiinonepHoe obiiecTBo «M3maTenscTBo
«IIpocBenienue»

» ®wusuka, 8 ximacc/ [lepeimkun A.B., O0mecTBoO ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[PODAY»; AknnonepHoe odiectBo «M3aaTenbcTBO
«IIpocsenieHue»

» ®wusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., BanoB A.U., IlerpoBa

M.A., AKHI/IOHepHOG O6IH€CTBO «HSI[&TGJ'IBCTBO ((HpOCBeIHeHI/IG»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
*  @usuka. Meroauueckoe nmocoodue. 7 kinacc ®unonoruy. H.B.
* @uzuka. 8 knacc. Junakruueckue marepuainsl. Mapon A.E., Mapon E.A.

» ®msuka. 9 knacc. Meroauueckoe nocoodue I'yrauk E.M., Uepaukosa O.A

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6moreka IIOK
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