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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3y4ECHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTraHaBIMBAET paclpeieseHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpKaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMMa mo ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (DHU3UUSCKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYI0 KapTHUHY  MHpa,
MpeNoCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType oOIIero
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

® Hay4yHO OOBSCHSATH SIBJICHMUS,

® OIICHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHNUS;

® UHTEPIPETUPOBATh  JI@HHBIE U HCIIOJIb30BAaThb  HAy4YHbIC
JI0Ka3aTeNNbCTBA JUIs TOTyYSHHS BHIBOIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUSA
onpenenensl B Konueniuu mnpenonaBaHusi ydeOHoro npenmera «®Dusuka» B
oOpa3oBaTtenpHBIX opraHuzauusix Poccuiickoit dDenepanmu, peanu3yrOIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHne HMHTEpeca M CTPEeMJICHHS OOydYalolmuXxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3ydeHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUN O Poiu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyaymen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
nanbHeneMy o0y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX PHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATLHON AeSTEILHOCTH, CBA3aHHBIMH
C (U3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
obOpazoBanus orBoauTcs 238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEI0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM MHIUBUAYaJbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO rOCyJapCTBEHHOTO IK3aMeHa o dusuke.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanne Gu3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIJIOBBIE, JJEKTPUUECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. Ousudeckue MpUOOPHI M MPOIEeIypa MPSIMBIX U3MEPECHU aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimel.

OrnpeneneHue eHbl ASNCHUS KAl U3MEPUTEIHHOTO Tpudopa.
N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEN.

ok whPE

W3mepeHne temnepaTrypbl IIpU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBHI.
6. [IpoBenenue mccieqOBaHMs MO MPOBEPKE TUIIOTE3BI: NAIbHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbIle BhICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne uactuil BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.



1. HaGmioneHune OpOyHOBCKOTO JBUKECHHS.
Hab6mronenune nuddysun.
3. HaGmonenue  siBneHUM,  OOBACHAIOMIUXCS ~ MPUTSHKCHUEM — WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. Ouenka pguamerpa aromMa METOAOM DPSIOB (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOICHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBneHue uHEpUMH. 3aKOH WHEpUUHU. B3anMoneicTBue TeJl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BelllecTBa.

Cuna Kak XapakTepHCTHKa B3anMozeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHs Tejla.

N3mepenne cKopoCcTH NMPSAMOIMHENHOTO IBHXKEHHUS.

HabGntonenue siBeHUs] UHEPLIMH.

Hab6mronenune n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEIL.

CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre CKOPOCTU PAaBHOMEPHOIO JIBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OmnbIThI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN .

N
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3IyIIHOM 00o0siouku 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEJ: MUIABAaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBHITAJIKMBAIOIMICH  CHIIBL, JSHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, JCHCTBYIONIEH Ha TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa UM KOHCTPYUPOBAHHUE JIOAKU H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.

ok wnE
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnemoBaHue yClIOBUN paBHOBECHS pblUara.
3. Usmepenne KIIJI HakTOHHOM TIIOCKOCTH.

4. W3yuyeHue 3aKOHA COXpPaHEHMsI MEXaHUUECKON SHEPTUH.
8 KUIACC

Pa3zgeu 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMNbIThI, TOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYIIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaTue.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEIUIONPOBOJHOCTD, KOHBEKLIMS, U3JTyUCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcaiusa. WMcmapenuwe. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAOLIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.



Hab6mronenne OpoOyHOBCKOTO JIBHIKECHUS.
Hab6mronenune nuddysun.
HaOnronenue siBneHUi cMaurBaHUs U KalMWIISIPHBIX SIBJICHUH.
Habnrogenue TemioBoro pacuiupeHus Tem.
W3meHeHue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HarpeBaHUM WIIU
OXJIAXKJICHUU.
[IpaBuiia u3MepeHus TeMIIEpaTyphl.
Bunp! Teruionepeayu.
OxJtaXkJIeHue TPy COBEPIICHUH pabOTHI.
. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.
10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
11.HabnroneHue KumneHusl.
12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TIaBICHUH.
13.Moienu TEeIIOBBIX ABUTaTENIEH.
Jlabopamopnwie pabomul u onvimol.
1. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUJI MOJICKYJISIPHOTO HIPUTSIKEHUS.
2. OmPBITHI 1O BEIPAIMIMBAHUIO KPUCTAUIOB MTOBAPESHHOM COJIM WIIM caxapa.
3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.
4. OmnpeneneHue IaBICHUS BO3AyXa B OaJTIOHE IIPHULA.
5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.
6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGnionenve wu3MEHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.
8. UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H
ropst4er BOJIBL.
9. OmpenencHrie  KONMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.
10.Omnpenenenue yaeabHON TEIUIOEMKOCTH BEILIECTBA.
11.UccnenoBanue npoiiecca UCApEHUs.
12.0Omnpenenenre OTHOCUTEILHON BIQKHOCTH BO3TyXa.
13.0Omnpenenenre yaeabHON TEIIOTHI IUIABJIEHUS JIbJA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
OnekTtpuzanus Tel. [[Ba poaa sieKTpuuecKux 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).
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Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYHEPHO3UIIUH JICKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJIIEHUE BemiecTBa. 3akoH OMa
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoymns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3aUMOAEMCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CHonb30BaHUE BJIEKTPOJABUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKY Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JBa poaa 3JIEeKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpoBOAHUKY U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10.251eKTpUYECKHI TOK B KHUJIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne Cuibl TOKa aMIIepMETPOM.

13.M3Mepenne 3IeKTPUIeCKOT0 HAPSKEHUSI BOIBTMETPOM.
14.Peoctat 1 Mara3uH CONPOTUBIICHUI.
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15.B3anmMoieiicTBUE TMTOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.

17.MonenupoBaHHe MAarHUTHBIX MTOJIEH TOCTOSHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MaruuTtHoe€ 1oJjie ToKa. DJICeKTPOMarHur.

20. [leficTBEe MarHUTHOTO TIOJISE HA TTPOBOTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.ViccnenoBanue SIBICHUS JCKTPOMAarHUTHOM WHTYKITUH.

23.0nbiTel Dapases.

24.3aBUCMMOCTh HAaIlpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

25.205eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1. OnpiTel 1O HAOMIONCHUIO JJICKTpU3AIMA Tel WHAYKIMEH W TIpH
COTPUKOCHOBCHHH.

2. UccnemoBanne nAEWCTBUS DJCKTPUUYECKOTO TONII HAa TMPOBOAHUKU U
JUAJIEKTPUKH.

3. COopka u mpoBepKa pabOThI JIEKTPUUECKOMN LIEMH MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryJupoBaHUE CUIIbI TOKA.

5. U3mepenue u peryanpoBaHUe HANPSHKEHUS.

6. MccnemoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT

COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

7. OTmbITHI, JEMOHCTPUPYIOIITUE 3aBHCHUMOCTh AJIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJM IONEPEUHOTO
CEUeHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKECHHS HAMpPSHKEHUH TPH TOCIEIOBATEIHLHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CHWJIBI TOKAa TMPU MApaLUICTLHOM COCIMHEHHUH
PE3UCTOPOB.

10.Onpenenenue pabOThI IESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0Onpenenenne MOIIHOCTH AJCKTPUYECKOTO TOKA, BBIICISAEMOM Ha
pe3ucTope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.Onpenenenue KI1/ narpeBarernsi.

14 . ViccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.

15.V3yyeHne MarHMUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TP HX
00BbEIMHEHUH U Pa3/IeIICHUN.

16.WccnenoBanue NeHCTBUS IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKA W HalpaBJiCHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3ydeHHEe padOThI AJICKTPOABUTATEIIS.

20.U3mepenue KIIJI anexTpoaBUrareIbHON yCTaHOBKH.

21.0mpBITBI TIO WCCIICIOBAHUIO SBJICHUS DSJEKTPOMArHUTHOW WHIIYKIIUH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS M HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBmwkeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTh MEXAHMUYECKOrO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJMHENHHOEe JBuUKeHue. CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMXKEHHE MO OKpyxHOcTU. llepuon u yvactora obOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CynepIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHUs, Chila
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
nanenus. JBuwxkenue rmiaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOukHU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec Tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUIKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u pabotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmtoneHre MeXaHMYECKOTO JIBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre MpU3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HabmroneHue NBIKCHHS Tella 10 OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBL.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

10.Ilepenaua umnysnbca Npy B3aUMOACHCTBUM TEN.

11.IIpeobpa3zoBanusi 3HEPTUH IIPU B3aUMOICUCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14 . HabnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUH NIPU JIBHKEHUU Tella o1 JeHCTBUEM

IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.Onpenenenne pabOTBHl CHJIBI YNPYroCTH TMpH TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydeHue 3aKkoHa COXPAHECHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoseOaHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTUYECKUH PE30HAHC.

JIaﬁopamoprte pabomul u onvimol.

1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHUHA MATEMaTHYECKOTO
MasTHHKA.
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2. OmpeneneHrie 4acTOTHI U TIEpHOia KOIeOaHui MPY>KUHHOTO MasSTHHUKA.
3. HUccrmenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHIA MTOABEIIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.
5. TIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW TI'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  Tepuoja  KojaeOaHwii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. W3mepenue ycKopeHUs: CBOOOHOTO TaICHUS.
Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBass  momens  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

. [Ipunnun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Mopenb riasa.

11.Pa3nokeHue O€I0ro cBETa B CIEKTD.

12.Tlomyuenue 0enoro cBeTa Mpu CJI0KEHUU CBETAa Pa3HbBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHUSI CBETOBOIO Jyda OT yria
NaJICHUS.

2. V3ydeHune xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTJjia MPEIOMIIEHUS CBETOBOTO JIiy4a OT yIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydyeHue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIIEH JIUH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoien
JIMH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JYyYCHHU HA IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MOTJIOMIEHUS.

CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus n3mydeHus: IpUPOJAHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabnrogeHue CIIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. WccnenoBaHne TPEKOB: M3MEPEHUE HHEPrUM YaCTUIBI 110 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. HU3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb MIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT YUYE€OHBIN MpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS

o0k wnPE



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasliefia peaau3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
MCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIIeIOBaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JJOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3ruecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCTIPUSITHE ICTETHMUYECKHX Ka4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHHME I[EHHOCTU (PU3UYECKOW HAyKU KAaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHIIEH COCTaBIISIIOIIECH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOU J0OO03HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEeATEIIbHOCTH;

5) ¢opmupoBaHuss  KyJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
Os1aromoJryums:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TIpaBUJ OE30MaCHOrO IIOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJIEKTPUUECKUM M TEIUIOBBIM OOOpY/IOBaHHEM B
JIOMalTHUX YCIIOBHUSIX;

- chOpMHPOBAHHOCTh HaBBIKa pPEQIIEKCUU, TMPU3HAHHUE CBOETO IMpaBa Ha
OImMMUOKY ¥ TAKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

- aKTUBHOE Y4YacTH€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

® - UHTEPEC K MPAKTUICCKOMY M3YUEHHUIO MPOEeCcCHi, CBI3aHHBIX C (YU3UKOMH;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpHCHTAaIlMA Ha MpPUMEHEHWE (U3MYECKUX 3HAHUU ISl pElIeHUs 3a1ad B
00JIaCTH OKpY’KaIoIIeW Cpenbl, TJIAaHUPOBAHMUSI TOCTYNKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPE.IbI;

® - OCO3HaHHE TJIOOAIBHOTO XapaKTepa IKOJOTMYECKUX MpoOJeM M IMyTed HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLUMAJIBLHOM U NPHUPOIHOU
cpeasbl:

® - TOTPeOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

® - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO
NEATEIIbHOCTD;

® - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie (POPMYINPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e - oco3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

® - TUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHWH HOBBIX (PUINUECKUX
3HAHUM;

® - CTPEeMJICHHE aHAIM3UPOBATH M BBHISBIISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

® - OICHKA CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpendy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS MHpOrpamMMmbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOmiero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YUCOHbIE IeHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSA3M IPU H3YYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTHBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO peuieHus: y4yeOHOW (U3NYecKOn
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haubosee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
MIPOBOUTH 110 CAMOCTOSITEIBHO COCTABJIICHHOMY ILIAHY OIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYJIUPOBATH 00OOIIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOJbl, UHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (HOpPMY  TIPEICTABICHHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAeMON TEMBI U
BBICKA3bIBaTh HJICW, HAIlCJICHHbIE Ha pPELICHHE 3aJauyd M MOJepKaHue
0J1aroKeNIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAIbHON paOOThl MpU PEIIEHUU KOHKPETHOH (PU3NUYECKOU
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no €€ JMOCTHKEHUIO: paclpeiesaiTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUS] HECKOJIBKUX JIFOCH;
BBIINIOJIHATH CBOIO YacTh paOOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJbTaTa IO
CBOEMY HAIpPABJIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUTsl petieHust (GPU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKon 3a1auu Win
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) PEe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMsS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJsIbTaTa LICJIA U yCIOBUAM,;



® CTaBUTH ce0sl HA MECTO JIPYroro YeJlOBEKa B XOJ€ CIOpa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYIrOro;

® TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHUU (PU3HMUECKUX 3a]ad WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

® UCIOJNB30BAaTh TMOHATHS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMLBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAS
cuna, aedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

e paznuyarh siBiAeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHWE, HEPAaBHOMEPHOE  JBIIKEHUE, HHEpUUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHus, Meperaya AaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHHYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;

® pacro3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKHX SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUPOJIC, NEUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe YeJI0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/auy B yUeOHYIO,
BBIICJISITh CYHIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

® ONHUCHIBaTh U3YUYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KUHETUYECKas: W MOTEHIHAlbHAsl YHEPTUsi), NMPU ONKHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUYECKHH  CMBICT  HMCIOJIb3YEMbBIX  BEIMYUH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEIUYMH, HAXOIUThb (HOPMYJIbI,



CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YsI TIpaBUiia CJIOKEHHs CUJI (BAOJb OJIHOW MpsIMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHSI 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BENUYMHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
npeanojoxkenue  (TUMOTE3y),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
buznIecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIIUPOBATH BHIBOJIBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHUN (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BBITAIKUBAIOIICH CHUIBI OT 00BhEMa
MOTPYKEHHOW YacCTU TeJa U OT IJIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNys NpPEIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHX BEJIMYMH B BHJIE
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKMBAIONIas  CuJia, JEHCTByIOIlas  Ha
HOrpyXEHHOE B KHUJAKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH HpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX omucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX ABJICHHN M HEOOXOIMMblEe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH Cpefie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYMBONM WM MOXKET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOTO  COACpX aHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



® CO037aBaTh COOCTBEHHBIC KPATKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie myOJuYHO AeNlaTh KPaTKHue COOOIIEHUS O pe3yJibTaTax IMPOCKTOB
WM Y4eOHBIX HCCIEIOBAaHUI, MPU ITOM TPaMOTHO HCIOJIb30BATh
W3YUYCHHBIM TIOHATUMHBIM ammapar Kypca (HU3UMKH, COMNPOBOXKAAThH
BBICTYIUICHUE MIPE3EHTAIIUCH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN PpaCIPEACNISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CIEeAUTh 3a BBINOJHEHHEM IIJJaHa JCMCTBHUM, aJICKBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpaUBaTh
KOMMYHHKAaTUBHOE B3aUMO/JICICTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xoHIy o0yueHus B 8 kJjiacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUI:

® HCIIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, SIEKTPUUECKOE MOJIE€, IPOBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

® pa3nuuaTh SBJICHMS (TEIJIOBOE PACUIMPEHHE M C)KaTue, TeIviolepenaya,
TETJIOBOC PABHOBECHE, CMAaUYMBAHUE, KAMWUISPHBIE SBJICHUS, UCIIAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpICBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYeHHUE),
ANEKTPU3ALMUSA TeJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3NYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJICHUSI B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYNIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;



® OMNUCHIBaTh U3yUYEHHBIC CBOIMCTBA TNl U (PU3UUYECKUE SBJICHHUS, UCIIONIb3YS
duznyeckue BeIMUMHBI (TeMIepaTypa, BHyTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIJIOTHI, YJElIbHAas TEINIOEMKOCTh BEIIECTBA, YZACIbHAs TEIUIOTA
IUTABJICHUS, YJElbHAs TEIUIOTa IapooOpa3oBaHus, YJIElbHAs TEIIOTa
CTOpaHHs TOIIMBA, KOI()(PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTh BO31yXa, JJIEKTPUYECKHUM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YAEIbHOE  CONPOTHBIICHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TMpU ONHMCAHUU MPAaBWIBHO  TPaKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
(Gu3NYEeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBa TeJ, (U3MUYECKUE SBICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOW TEOPUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoyna—J/leHna, 3akOH COXpaHEHHMS DHEPIrUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €r0 MaTEMaTHYECKOe
BBIPAXXEHUE;

e OOBSACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHHIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THblEe 3a1ayd B 2-3 JEHCTBUA, HCIOJIb3YyS 3aKOHBI M
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIOBUSL 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pPEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIEN0BAHUs, A€JIaTh BBIBOIBI;

® NPOBOAWUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUW WU
buznyecKrux CBOWCTB TeN (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpU M3JIYyYEHUU OT IBETa M3JIydarolled (IOoriouaromie)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, OJJIEKTPU3ALMUsA TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha HPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIHMPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
00Opy10BaHus, ONUCHIBATH XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJHATh  NpPSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON a0COJTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IPOBOJHUKOB): IIJJAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cienysl MPeaJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesIbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHY0 YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH IIPpHU paboTe ¢ 1ad0paTOPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIB  JEHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA KX ONUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETpP, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK DJIJIEKTPHUUYECKOW 3HEPTUH, DJIEKTPOOCBETUTEIIBbHBIE
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENIbHbBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbI JJIEKTPUUYECKUX
Lernen ¢ MociaeA0BaTebHBIM U MApAJIEIbHBIM COEMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;

® [PUBOAWTH MNpUMEpPhl  (HaXOAUTh HH(OpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 1711 oOecriedeHnsi 0€30IMacHOCTH TIPU 00paIieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYKAOLIEH CPELE;

® OCYIIECTBIATh MOUCK uUHGOpMAIMU (U3UYECKOTO COACpKAHUS B
NHTepHeTe, HAa OCHOBE HMEIONIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  MH(POPMAIIUIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBON MUITU MOXKET OBITh HEJOCTOBEPHOM;

® ICMOJIb30BaTh MPU BHITIOTHEHUN YUEOHBIX 3a/IaHUIl HayYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

® CoO3/aBaThb COOCTBEHHBIC MHUCHMEHHBIE M KPATKUE YCTHBIC COOOIICHUS,
o006miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep>KaHMs, B TOM 4YHCIE MNYyOJIUYHO TMPEACTABIATH PE3YyJIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIBCKON JIEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IAaTh BHICTYIUICHHE MPE3ECHTALINEH;

® MpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (HU3NUECKUX
MPOLIECCOB paclpenesaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJla4aMU, CJIETUTh 3a BHIMIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJAJ B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJCICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® CMOJIb30BaTh TMOHSATHS: CHUCTEMa OTCYETa, MaTepuaiabHas TOYKa,
TPAEKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, HH(Pa3BYyK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,



CHEKTpPbI UCIYCKaHHs U MOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3IydeHus,
W30TOIIbI, SIIEPHAS] DHEPrETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
naJicHUE Tel, PABHOMEPHOE JBUKEHHE 110 OKPYXHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JTy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXarolleM Mupe (B TOM uHcie (PU3NYECKUE SBICHUS B HPHUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOIMYECKOE NEHCTBUE BUAMMOTIO,
yJIbTPapUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOaKTHUBHOE HU3Iy4YeHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3JIYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KMHBI, KUHETHYECKash SHEprusi, IoJiHAag MeXaHW4YecKasi SHeprus,
NEPUOJ U YacTOTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMBIX BEJIUYMH,
0003HaYeHUsI U €IUHMIIbI (U3HUECKUX BEIUYUH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS DHEPrHH, 3aKOH BCEMHUPHOTO TITOTEHHUS,
IOPUHLIUI CYMEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHUCE
P SIIEPHBIX PEaKlusax, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHMH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3adadd (OMHMpaAOIIHUEcs HAa CHCTeMy U3 2-3
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIW3a YCIIOBUSA 3a/layd 3allMChIBaTh KpaTKOeE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU OMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
IOPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WIH
(bu3MUecKuX CBOMCTB Ten (M3y4dyeHHE BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEHOE PACIIPOCTPaHEHUE CBETA,
pasiiokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOUHOrO Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBAThH BHIBOJII,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAauYeHHE H3MepsAeMoill BelauuuHbBl ((POKycHOE paccTosHue
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cCmoOco0a U3MEPEHHS
(M3MepUTEILHOTO PUOOpPa);



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOrOo MAasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKEHHWs CBeTa OT yrIila MaJCHUs W yria MPeIoMJICHHs OT yIJia
NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yybTaTtaM MCCIIeI0BaHNUS;

IPOBOJNTh KOCBEHHBIC W3MEpEHUs (U3NYECKUX BEIWYUH (CpeIHsA
CKOpPOCTb M YCKOpDEHHE Teja IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cujia CcoOMparolell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOyYCHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YUYEHHBIX (QPU3MUYECKUX MOJIENeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOUHUK
CBETa, Jyd4, TOHKAas JIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHHMIOMETP, JATUYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpPUMEPax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus: 0€30MacHOCTH NP OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOILEH CPEAE;

OCYIIECTBISITh TMOUCK HHPOpPMAIMH  (PU3UYECKOTO  COACpXKAHUSI B
HuTepHeTre, caMOCTOATEIRHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUN HAay4YHO-TIOMYJIIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety IHTEepHET, BilaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHATUUHBIN anmapaT K3y4yaeMoro pasjena (U3HKM W CONPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HauMeHoBanue pa3aeioB u (ungposbie)
n/n TeM NMPOrPaMMbl Bcero Konrporubie  Tpakriieckue o0pa3oBaTeJIbHbIE
patéoTbI padoThI pecypest
Pazgen 1. ®u3uka u €€ posib B IO3HAHUM OKPY:KaKOIIEro Mupa
1.1 ®u3uka - HayKa 0 IPUPOJIe 2 bubmiotela HOK
https://m.edso0.ru/7f416194
bubnmuoreka [HOK
1.2 usIeCkie B b 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAayYHBIE ~ METOJX 5 1 bubnuoreka HOK
MO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazaeny 6
Paznen 2. IlepBoHayajibHbIe CBeJIeHUS 0 CTPOEHUM BelllecTBa
2.1 Ctpoenue BeniecTna 1 bubmmorexa HOK
https://m.edso0.ru/7f416194
59 JIBu>keHue W B3aUMOJICHUCTBHUE 5 1 bubmmoreka I[HOK
YaCTHII BEIIECTBA https://m.edso0.ru/7f416194
53 ArperaTHbie CoCTOSHMA |, bubnuoreka HOK
BEILIECTBA https://m.eds00.ru/7f416194
Wroro no pazaeny 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

Paspnen 3. /IBm:keHne U B3aMMOI€CTBHE TeJT

3.1 MexaHnuecKkoe IBUKECHUE 3 bubanoreka [IOK

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

bubnunoreka I[TOK

- HIHEPILIT, NACCa, TIOTHOCTS ) https://m.edsoo.ru/7f416194

bubnuoreka [IOK

> e, Bt e H https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paszneua 4. /laBjieHue TBEPABIX TeJl, }KUAKOCTEH U Ia30B

Hanenue. Ilepemaua naBieHus

4.1 TBEPABIMU TEIAMU, KUIKOCTIMH =~ 3 bubmorexa HOK
' b > A https://m.edsoo.ru/7f416194
1 Ta3aMHu
bubamnoreka I[HOK
42 Jlaperue KuAKOCTH > https://m.eds00.ru/7f416194
bubnuoreka [HOK
4.3 A 6
TMOC(epHOE AaBICHIe https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH W Taza Ha 7 bubanoreka I[HOK
' NOrPYKEHHOE B HHUX TEJIO https://m.edsoo0.ru/7f416194
Wroro no pasneny 21
Paznea 5. PaGora u MOIIHOCTB. JHeprus
bubanoreka [HOK
51 Pab 3
aDOTa H MOMHOCTS https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 bubmuoreka [HOK



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.edsoo0.ru/7f416194

5.3 MexaHuueckas SHeprus 4
Wtoro no pazneny 12
PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 08

12

bubmmoreka [HOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194




