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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pusuke 6a30BOro ypoBHS Ha YpOBHE Cpe/iHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHHM
U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOM nmporpaMmsbl, ipeactaBieHHbix B OI'OC COO, a takxe
¢ yuétoM paboueii mporpamMmbl Boctiutanusg MAOY «SrpuHckas TiMHa3Us» U KOHIEIIUY [TPENoiaBaHus yueOHOTo nmpeameTa
«Duzuka» B 00pa3oBaTeNbHBIX oOpraHuzanuax Poccuiickoit ®denepanuu, peanu3ylolUX OCHOBHBIE 0O0pa30BaTE/IbHBIC
MIPOTPaMMBL.

Ha uzyuenue ¢usnku (0a30BbIi ypOBEHb) HA YPOBHE CpeiHEro 0011ero oopasoBanus orBoautcs 136 yacos: B 10 kiacce
— 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme no (Gpu3rke nepeueHsb J1ab0paTOPHBIX U MPAKTUUECKUX pa0OT SIBISETCS PEKOMEHIOBAaHHBIM,
YUUTENb JIeJaeT BBIOOP MPOBEACHUS J1TA0OpPATOPHBIX pPabdOT W OMNBITOB C YYETOM HWHIMBUAYAIBHBIX OCOOCHHOCTEH
o0yyarommxcs.



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT O MO3HAHMS

®u3nka — Hayka o npupone. HayuHnsle MeTOIbI MO3HAHUS OKpYyXkaroliero Mupa. Poib 3kcriepuMeHTa U TEOpHH B IIPOLIECCE MTO3HAHUS
MPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue GpU3NYECKUX SIBJICHUN U TiporieccoB. Hayunsie runote3sl. @usznueckue 3aKOHbI U TEOpUH. [ paHUIIBI MPUMEHUMOCTHU
¢busnueckux 3akoHOB. [IpuHIMIT COOTBETCTBUS.

Ponb 1 MecTo Qu3uku B JOPMUPOBAHUM COBPEMEHHOW HAYUYHON KapTHUHBI MUPA, B TPAKTUYECKOMN IeATETLHOCTH JIIOJICH.

Llemoncmpayuu

AHaoroBsie ¥ HUPPOBBIC U3MEPUTEITHHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUYNKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanundeckoe aBuxkeHHe. OTHOCUTEIIBHOCTh MEXAHUYECKOTO ABMKEeHUs. Cructema oTcuéra. TpaekTopusi.

ITepemernienue, cKOpocTh (CpefHss] CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIMH HAa OCH
cucTeMbl Koop/inHAT. CJIOXKEHHE MEPEMEILICHUMN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBIKEeHME. [ paduku 3aBUCMMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUs, MyTH U
MepeMeIIeHUs] MaTepUaIbHON TOYKH OT BPEMEHHU.

CBoOoiHOE mMajieHne. Y CKOpeHrUe CBOOOTHOTO A ICHUSI.

KpuBonuneitHoe aBwkeHue. JIBMKeHHE MaTepUAIbHOM TOYKHA MO OKPYKHOCTH C TOCTOSIHHOW IO MOJYJIO CKOPOCThIO. YTJOBas
CKOPOCTh, JIUHEWHAs cKopocTh. [lepuos u yactora obpamienus. LleHTpocTpeMuTenbHOe YCKOPEHUE.

TexHuueckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHE: CITUOMETD, IBH)KEHHUE CHAPSIIOB, LIETTHbIE U PEMEHHBIE TIepeaayH.

Jlemoncmpayuu

Moaenb cucTeMbl OTCUYETA, MILTIOCTPALIMS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeoOpazoBaHue NBIKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTRE.

HabGmronenue nBmkeHus Tena, OpOIIeHHOTO MOl YTII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOIHOTO MMaICHHUS.

Hamnpagnenue ckopocTu Mpu ABUKEHUHU 110 OKPY>KHOCTH.



Yyenuueckuii sxcnepumenm, 1abopamopHie pabomaol

N3yueHne HepaBHOMEPHOTO JIBHXKEHUS C 1EJIbIO ONPEAEIICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanrne COOTHOLICHUS MEXKAY IMYTAMHU, MPOUACHHBIMH TEJIOM 3a IOCJIEIOBATEIbHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHU IpU
PaBHOYCKOPEHHOM JIBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBMKEHUS IIApUKa B BI3KOM JKUJIKOCTH.

Nzyuenue nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ['anunes. [lepBeiit 3akoH HeroToHa. MIHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoii 3akon HetoToHa nist MarepuanbHoi Touku. Tperunii 3akoH HeroToHa s
MaTepHUATbHBIX TOYECK.

3akoH BceMHpHOro Tsarotenus. Cuia tsoxectd. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenus (mokos, ckoiabxeHus, kauenus). Cuna tpenust. Cyxoe tpenue. Cusa TpeHus: CKOJIbKEHUS U CUJIAa TPEHUS TTOKOSL.
Koaddunment tpenus. Cuna conpoTUBICHUS NMPU JBMKEHUM TeJa B )KUJIKOCTH WJTU Ta3e.

[TocTynaTtenbHOE U BpaliaTeIbHOE JBHKEHUE aOCOMIOTHO TBEPAOTO TEa.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpatieHus. [lnedo cuibl. Y cnoBus paBHOBECUS TBEPAOTO TENA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: MOIIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHME Macc B3aMMOJEHCTBYIOIINUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHue cul.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JA€(POpMAITHH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIbEME U NTAJICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

YcioBus paBHOBECUS TBEPAOTO Tesia. Buabsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomuol

N3yuenue nBUkeHUs1 OpycKa 10 HAKIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE ¥ PE3HHOBOM 00pasiie, OT uX JaedopMarmi.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO T€Ja, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3akonvl coxpanenusn ¢ mexanuke

Nmnynbe maTtepuanbHOM TOYKHM (Tela), CUCTEMBbl MaTepUaibHBIX TOueK. VMIMMmynbCc Cuibl U HM3MEHEHHE UMIyJbca Teja. 3aKoH
COXpAHEHUS UMITYJIbCA. PEAKTUBHOE IBUKEHHE.

Pabota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus MatepuaibHol Touku. Teopema 00 M3MEHEHUH KMHETUYECKON YHEPTUH.

[Torenuumansuas >Heprud. [loTeHnnanbHas sHEprust ynpyro nepopMupoBaHHON TpykuHBL. [loTeHIMabHAS dHEPTUsl Tena BOJIU3U
ITOBEPXHOCTH 3EMIJIN.

[ToTeHnmanbHble U HEMOTEHIMAIbHBIE CHIIBl. CBsA3b PabOThl HEMOTEHIIUATIBHBIX CHJI C U3MEHEHUEM MEXaHMYECKOM YHEPTHH CUCTEMBbI
TeJ. 3aKOH COXpPaHEHUs MEXaHUYECKOU SHEPrUu.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckre yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOIED, MPY>KUHHBIN MUCTOJIET, ABUKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHMKEHUE.

[Tepexoa moTeHIIMAIBHON YHEPTUN B KWUHETUYECKYIO M OOPATHO.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomaol

N3yueHne abCONMIOTHO HEYIPYTOro yapa ¢ TOMOIIBIO ABYX OJUHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKON IHEPTUU Tejla Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MosiekyasipHast pu3nka ¥ TepMOAMHAMHUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUUECKOI meopul

OcHOBHbBIE MOJIOKEHUS MOJEKYISIPHO-KHHETUYECKON TEopuru M UX OmbITHOe oOocHoBaHHWe. bpoyHoBckoe nBukenue. duddysus.
XapakTep JBUKEHUS U B3aMMOJICHCTBUS YACTHI] BellecTBa. MoJe CTPOSHUS Ta30B, KUJIKOCTEH U TBEPIBIX T€T U OOBSICHEHUE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX MoAenei. Macca u pa3meps! Mosekyn. KonnuectBo BemecTsa. [locTtostHras ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. [lkama remneparyp Llenbcus.

Mopenps uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKON TEOPUHU HICANBHOTO ra3a. AOCONIOTHAs TeMIepaTypa
KaK Mepa CpelHeH KNHETUYECKOU DHEPTUH TEIUIOBOTO ABMKEHN yacTul ra3a. [llkama remneparyp KenbBrHa. I'a30BbIe 3aK0HBI. Y paBHEHUE
Menpeneesa—Knaneiipona. 3akon JlanbroHa. M3omporieccsl B uAealbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ' paduueckoe
Mpe/iCTaBIeHUE U30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTporCcTBa U MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITHI, TOKa3bIBAIOLINE JUCKPETHOE CTPOEHHE BELIeCTBa, (hoTOrpaduu MOJIEKYJI OPTaHMUECKUX COeIUMHEHH.

OmnbIThl 0 JUPHY3UH KUAKOCTEHN U ra3os.

Mopaenb OpOyHOBCKOTO JBUKEHHSI.

Mogens onbita IlTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOIEHCTBHS.

Mopenb, HITIoCTpUpYOLIas MPUPOLY NABICHUS I'a3a Ha CTEHKHU COCY/a.

OMBITHL, HIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIECATBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

OmnpezneneHre Macchl BO3/1yXa B KJIACCHON KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphbl BO3yXa B HEil.

HccenenoBanne 3aBUCHMOCTH MEKy TapaAMETPaMU COCTOSIHUS PA3PEKEHHOTO Trasa.

Tema 2. OcHnogvl mepmoOuHamuKu

Tepmonunamuueckas cucreMa. BHyTpeHHss SHEprisl TEPMOJMHAMUYECKON CUCTEMBI M CITOCOOBI €€ n3MeHeHus. KonnuecTBo TernoTs
U pabota. BHyTpeHHsa »HEprusi OJHOATOMHOIO WJealbHOro rasa. Buapl Temonepenadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3IyUyEHUE.
VY nenbHas TEII0EMKOCTD BelecTBa. KOIM4ecTBO TEIUIOTHI IPU TEILTONEpeaaye.

[Tonsarue 06 aguabaTHOM npouecce. [1epBolit 3aKoH TepmonHaMUKU. [IpuMeHeHue nepBoro 3akoHa TEPMOAMHAMUKH K H30IIPOLIECCaM.
['padmueckas naTepnperanus paboThI raza.

BTtopoii 3akon TepMoguHamMuku. HeodpatuMocTh MpoIieccoB B MPUPOJIE.

TernnoBbie MammHbl. [IpuHLIMNBI JEeHCTBUS TEMIOBBIX MamiuH. IIpeoOpa3oBaHust sHepruu B TemioBbIX MamuHax. Kospdunuent
nmoJie3Horo pAectBus TteroBod Mammubl. [{ukn KapHo w ero kosdduimeHT mnone3HOro ASHCTBHS. DKOJIOTHMUYECKHE MPOOJIEMBI
TEIIOOHEPTETUKH.

TexHnyeckue ycTpoiicTBa M MpakKTUYECKOE MPUMEHEHHE: IBUTATeNIb BHYTPEHHETO CTOpaHus, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHH Teja MpPU COBEPIIEHUH pabOTHI: BBUIET MPOOKM M3 OYTHUIKH IMOJ ACWCTBHUEM CXKATOTO BO3AYXa,
HarpeBaHue 3¢upa B IaTyHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTpALH).

W3meHeHne BHYTpeHHEH sHepruu (TemMrneparypbl) Teja Npu TeIuionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHHIO BO3AYyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTaTeIsl BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomul

N3mepenue ynenbHON TEI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanua eeujecmea. Pazoevie nepexoovl



[Tapoobpa3zoBanue u koHaeHcauus. Mcnapenue u kunenue. AGCOMIOTHAsS U OTHOCHUTENbHAs BIAXKHOCTh Bo3Ayxa. HacklleHHbIi map.
VY aenbHas TerioTa napoodpazoBaHus. 3aBUCUMOCTh TeMIIepaTyphl KUTICHHUS OT JaBJICHHUS.

Tépnoe Teno. Kpucrammmueckue u amopgHble Teina. AHU30TPONMsI CBOMCTB KpHUCTaIoB. Kuikue KpucTtayibl. COBpeMEHHBIE
Matepuaisl. [InaBiaenue u kpucramumszanus. Y ienbHas TemoTa miaasiaeHus. Cyomumanus.

VYpaBHeHHe TerIoBoro OajaHca.

TexHnuyeckue yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M ICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH IOJy4YEHHUS
COBPEMEHHBIX MaTe€pHalioB, B TOM YUCJIE HAHOMATEPHUAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenue npu nOHWKEHHOM JIaBJICHUU.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

Habnronenne HarpeBaHus ¥ IJIaBJICHUS KPUCTAIIMYECKOTO BEIIEeCTBA.

JleMoHcTpalysi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophwie pabomuol

HN3mepeHre 0OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3pnen 4. DuiexkTpoauHammuka

Tema 1. Dnekmpocmamuxa

OnexTpu3anus Tel. DIeKTpUYecKUi 3aps. J[Ba BUia 3JIEeKTpUUYECKUX 3apa10B. [[pOBOTHUKY, AUIEKTPUKH U NTOTYIIPOBOJHUKH. 3aKOH
COXpaHEHHUs DIIEKTPUUECKOr0 3apsia.

B3anmoperictue 3apsaa0B. 3akoH Kynona. TodeuHblid 371€KTpUUYECKUi 3apsaa. DiaeKTpuyeckoe nose. Hanpspk€HHOCTh 31€KTPUYECKOro
nosist. [IpuHIMND cynepno3unum eKTpUIEecKuX nosiei. JIMHun HanpssKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun snekrpoctarnyeckoro mois. [lorenmuman. Paznocts norennuanos. [IpoBOAHUKN U TUAIEKTPUKH B 3JIEKTPOCTATUIECKOM
nosie. /lusnexrpuyeckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncaTop. DIIeKTpOEMKOCTh INIOCKOTO KOHJEHCATOpa. JHEPIHs 3apsy)KEHHOI0 KOHIEHCaTopa.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATHYECKAs 3aluTa, 3a3eMIICHUE
AIIEKTPOIIPHOOPOB, KOHJEHCATOP, KOMMUPOBAIBHBIN anmnapaT, CTpYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M IPUHLIKI JEUCTBUS SJIEKTPOMETPA.

B3anmopenicTBre Ha3JIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE 0JIE 3APSKEHHBIX TEIL.



[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3alluTa.

JINDIIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLIaJAM IUIACTUH, PACCTOSHHUS MEXIY HUMHU M JUAJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomuol

N3mepenue 3nekTpo€MKOCTH KOHIEHCAaTopa.

Tema 2. Ilocmoannwiii 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. MicTounuku Toka. Cuna Toka. [locTosSHHBIN TOK.

Hanpsioxenne. 3akon Oma 11l ydacTka Lenu.

DIEeKTpUUYECKOE CONPOTHUBIICHUE. Y IEJIbHOE CONPOTUBIIEHUE BemlecTBa. [locaenoBaTenbHoe, napamiebHOE, CMEIIAHHOE COEUHEHNE
MIPOBOTHUKOB.

Pabota anextpudeckoro Toka. 3akoH Jxoymns—JIeHa. MomHOCTb 31EKTPUUYECKOTO TOKA.

DNEeKTpOoABMKYIIas CUjla U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHMKA TOKa. 3aK0OH OMa 7151 TOJIHOW (3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
KopoTtkoe 3ambikanue.

DJIEeKTpOHHAs MPOBOAUMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTh COIIPOTHUBIICHHSI METAJNIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoaurku. CoOCTBEHHAs U MPUMECHAas TMPOBOJAUMOCTh NOTYNpoBOoAHUKOB. CBoiicTBa pP—N-mepexona. [lomynpoBoIHUKOBBIE
pUOOPBHI.

DIIEeKTpUYECKUI TOK B PaCTBOpaxX M pacIljiaBax IEKTPOJIUTOB. DIIEKTPOIUTUYECKAS] TUCCOLMALUSA. DIEKTPOIU3.

OnekTpuueckuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [1na3zma.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEpPMETP, BOJIbTMETP, PEOCTAT, HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE
npuOOpPbI, AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIM JAHMOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JMO/I, TAIbBAHUKA.

Llemoncmpayuu

N3Mepenne cuibl TOKa U HaAIPSKEHUS.

3aBUCUMOCTbH COIPOTUBJICHUS LIWJIMHIPUIECKUX ITPOBOJHUKOB OT JJIMHBI, TUIOLIAU TIONIEPEUYHOI0 CEYEHUs U MaTepuala.

CMeliaHHOE COEIMHEHHE ITPOBOIHUKOB.

IIpssMoe wu3MepeHue HSIEKTPOABIKYLIEH Ccuibl. KOpoTkoe 3aMblKaHHME TaJbBAHWYECKOIO JSJIEMEHTA M OLEHKAa BHYTPEHHETO
CONPOTHUBIICHHUS.



3aBUCUMOCTD COIIPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psax 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJUMOCTD TMO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne cMemaHHOIO COEAMHEHNUS PE3UCTOPOB.

N3mepenue 35eKTpoABMKYIIEH CUITbI ICTOYHHKA TOKA U €r0 BHYTPEHHETO COIPOTHUBIICHUS.

Habmionenue snekrpoiusa.

Me:xnpeaMeTHbIe CBS3H

N3ydenune xypca ¢usuku 0a30Boro ypoBHs B 10 Kiacce OCYIIECTBIIECTCS C YYETOM COIEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3EH C
KypcamMH MaT€MAaTHUKH, OMOJIOTUH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemmvie noHamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOT'0 MMO3HAHUS: SIBIIEHUE, HAYYHBIN (DaKT, TUIIOTE3a, (hu3nyecKas
BEJIMUYNHA, 3aKOH, TEOpHs, HAOIIOACHNE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuieHUe CUCTEMbl YypaBHEHUHM, JHMHEWHas QyHKOUs, napalosa, runepOosia, UX TpadUKH U CBOMCTBA,
TPUTOHOMETPUYECKHE (DYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI U HX
IIPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonozus: mexannueckoe BUKEHUE B )KUBOU npupoae, tuddysus, ocMoc, TemI000MeH )KUBBIX OPraHU3MOB (BH/IbI TEIUIONEPEaaAYH,
TEIJIOBOE PABHOBECHE), DIIEKTPUUYECKUE SIBIICHUS B )KUBOI MpUpo/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX
TeJN, )KUAKOCTEH U ra3oB, SJIEKTPUUYECKUE CBOMCTBA METAIIIOB, AIEKTPOIUTHYECKAs TUCCOIMAIIMS, TalbBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/lyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocus: npeodpa3oBaHue IBMKEHUN C HCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHUKE, MOJMIMITHUKH, UCIIOIB30BAaHUE
3aKOHA COXpPAaHEHMs MMITyJIbCa B TEXHUKE (pakera, BOJOMET M JIpYTHe), ABUraTellb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, ObITOBOM
XOJIOMIBHUK, KOHIUIUOHEDP, TEXHOJIOTHH MOJIYYeHHUsS] COBPEMEHHBIX MaTEpHalioB, B TOM 4YKCJI€ HAHOMAaTEepHaJIOB, U HAHOTEXHOJIOTHUH,
ANEKTpOCTaTHUUECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA NPUHTEP, AJIEKTpOHArpeBareibHble NPHUOOPHI,
AJIEKTPOOCBETHTEIbHBIC TPUOOPHI, FAIbBAHUKA.

11 KUIACC

Pa3znen 4. DnekTpoanHaMuKa
Tema 3. Maznummnoe noJie. InNeKmMpoOMaZHUMHAA UHOYKUUS



ITocTossHHBIE MarHuThl. B3anMopaelcTBHE NOCTOSHHBIX MAarHuToB. MarauutHoe mnosie. Bexkrop marHuTHON MHAyKuuu. IlpuHiun
CYNEpPNO3ULMY MarHUTHBIX NTOJIEH. JINHUKM MarHnTHOW MHAYKIMU. KapThHa TMHUI MarHUTHOM MHIYKIIMH ITOJISI IOCTOSIHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa JTMHUN MHIYKIIMM MAarHUTHOT'O MOJIS JUTMHHOTO MPSIMOTO IPOBOJHUKA U 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. BzanmozeiicTBiue NpoBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHNUE.

Cuna Jlopenua, e€ MolyJib U HarpaBJeHHe. [{BuKeHNe 3apsyKEHHON YacTHUIIBI B OJHOPOIHOM MarHUTHOM noJie. Pabota cumnsl Jlopenma.

SIBneHne SIEKTPOMAarHUTHOM HMHAYKIUHU. [IOTOK BEKTOpa MarHMTHOM HWHIAYKIHMH. OJIEKTPOABIKYINAS CHJIAa WHAYKIUU. 3aKOH
IEKTpOMaruuTHOM uHAykuu dapazes.

BuxpeBoe anekTpryeckoe mnosie. DJIEKTPOABHKYIAs CHIIa MHAYKLHMHM B MPOBOJHUKE, JBMKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM II0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH. DJIEKTPOIBHIKYIIAsI CHIIa CAMOUHYKIIUH.

DHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckne ycTpONCTBA M MPAKTUYECKOE MPHUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI, IEKTPOMArHUThl, 3JIEKTPOIBUIATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE NEKTPOHHOTO MMyYKa MarHUTHBIM IOJIEM.

JIuHUM MHIYKIMKA MAarHUTHOTO MOJIS.

B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cuiibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 31eKTPOMAarHUTHONU MHIYKIIHH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHHUSI MarHUTHOIO MTOTOKA.

SIBneHne CaMOMHYKLIHH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomul

N3ydyeHne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccenenoBanue neicTBYUs IOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue SBIEHUS JIEKTPOMAarHUTHON MHAYKIIHH.



Paspnen S. Koie0anusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble KOAEOAHUSA

Konebarenpnas cuctema. CBoOoaHBIE MexaHnueckue kosiebanus. ["apmonnueckue konedbanus. [lepuon, yacrora, amrmunryaa u ¢asza
koneOanui. [IpykxuHHBIM MasSTHUK. MaTeMaTHYeCKU MasSTHUK. YpaBHCHHE TapMOHUYECKUX KoseOanuil. [IpeBpamieHue 3Hepruu npu
TapMOHUYECKUX KOJICOAHUSIX.

Koneb6atenpupiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIEOAHHWS B HACATILHOM KOJEOATEIhHOM KOHTYpE. AHAIOTHUSI MEXIY
MEXaHUYECKUMU U AJIEKTPOMArHUTHbIMU KoJjiebanusamu. @opmyna TomcoHa. 3aK0H COXpaHEHUS SHEPTUH B UJI€aIbHOM KoJie0aTeIhHOM
KOHTYPE.

[IpencraBnenne o 3aTyxalomux KoneOaHusX. BbIHyXJAeHHbIE MeXxaHuueckue Kosebanus. Pe3onanc. BeIHyXIeHHbBIE
AJIEKTPOMArHUTHBIEC KOJIEOAHHUS.

[Tepemennslii Tok. CHHYCOMAATBHBIN IEPEeMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMILTUTYTHOE U JIEHCTBYIOIIee 3HAUYEHUE CHITBI
TOKa U HAPSKEHHUS.

Tpanchopmarop. [IpousBoactBo, nepegadya U MNOTPeOICHHUE AIEKTPUUYECKON SHEPTHU. DKOJOTMYECKHUE PUCKHU HPHU MPOU3BOJICTBE
anekTposHepruu. KynbTypa ncnosib30BaHus 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuuyeckue yCTpOWCTBa M TPAKTHUECKOE TMPUMEHEHHUE: OJJICKTPUUECKH 3BOHOK, TE€HEpaToOp TMEePEMEHHOTO TOKa, JIMHUU
AJIeKTponepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoyieOaTeNbHON CUCTEMBI (TIPYKUHHBINA MIIM MATEMAaTUUECKUNA MAsTHHUK ).
Habmronenue 3aryxaronmx KojaeOaHui.

NccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

HabGmronenue pesonanca.

CBOOOTHBIE PTIEKTPOMATHUTHBIEC KOJICOAHMUS.

OcuumiorpaMMebl (3aBUCUMOCTH CHJIBI TOKA W HAIIPSHKEHUS OT BPEMEHH ) JIJIS1 DJICKTPOMArHUTHBIX KOJIeOaHMA.
Pe3onanc npu mocneaoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH M KOHJIEHCATOpAa.
Mogaenp TMHUM JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJIbIX KOJeOaHU rpy3a Ha HUTH OT JJIMHBI HUTU U MAccChl rpy3a.
HccnenoBanue nepeMEeHHOro TOKa B LENN U3 MOCIEI0BATEIBHO COCAMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 3,1eKMpOMAZHUNHbLE 0JIHbL



MexaHunuyeckue BOJIHBI, yciaoBusi pacupoctpaneHus. Ilepunon. CkopocTh pacnpocTpaHeHuss W JjiMHa BoJHbL. [lomepeunsie u
MpooJibHbIE BOJMHBL. HTEepdhepennus u qudpakiys MeXaHU4eCKIUX BOJTH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUSI HM3JIyYEHUs] JJIEKTPOMArHUTHBIX BOJIH. B3aummHuas opuentanus BektopoB E, B, V B
ANIEKTPOMArHUTHON BoJiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTpaKeHUE, MpeoMIIeHUE, Moysipu3anus, udpakuus, nHTepdepeHus.
CKOpPOCTh ANEKTPOMATHUTHBIX BOJIH.

[IIkana 3eKTpOMarHuTHHIX BOJIH. [I[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHUUIIBI PaANOCBS3H U TeNEBUACHUS. Pagnonokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBasl IHAarHOCTUKA B TEXHHUKE U
MEIUIIUHE, pagap, paaIuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-mneusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacPOCTPAHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

Habmronenue oTpakeHus: ¥ MpeIOMIICHUS MEXaHHYECKHUX BOJIH.

Hab6monenue natepdpepernnu u qudpakiiuu MEXaHMIYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabntoeHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M M YaCTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, IPEIOMIICHHE, TIONIsIpu3anus, Tudpaxius, HTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonuHeitHoe pacpoCTpaHEHHUE CBETAa B OAHOPOAHOM cpene. JIyu cBeTa. TOUECUHBIM UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHUid B MIIOCKOM 3epKaJie.

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCONIOTHBIN TMOKazaTelb mpenomiieHus. [lomHOe BHYTpeHHEEe OTpa)KeHHeE.
[IpenenbHbIi yroJ MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cera. CnoxHbIi cocTaB 6enoro ceera. L[ser.

CoOuparomue u pacceuBarone JUH3bL. ToHkas nauH3a. DOKycHOE paccTOsHWE W ONTHYECKas cuia TOHKOW nuH3bL. [loctpoenue
M300paXkeHUH B COOMpAIOUINX U paccenBaronInX JuH3ax. GopMyna TOHKOH JIMH3bL. Y BEIHUYEHUE, 1aBaeMOe JIUH30.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. Mnatepdepenius cBera. KorepeHTHble HMCTOYHUKHU. YCIOBHS HAOMIOJEHHUS MAaKCUMyMOB U MHUHHUMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.



Hudpaxus cBera. Judpakunonnas pemérka. YcinoBue HaOMIOACHUS TIAaBHBIX MAaKCUMYMOB MpPH IMaJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha TU(PAKIUOHHYIO PEHIETKY.

[Tonspuzanus csera.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: OUYKH, JIyna, (hoToanmnapar, IPOCKIMOHHBIN amapaTt, MUKPOCKOI, TEIECKOII,
BOJIOKOHHA$ ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpsiMonmHeiHOE pacpocTpaHeHUe, OTPAKEHUE U IpesioMiIeHUE cBeTa. ONTHYEeCKUuEe TPUOOPHI.

[TonHoe BHYTpeHHEe oTpakeHue. Mojienb CBEeTOBO/IA.

HccnenoBanre CBOMCTB M300payKCHUH B JTMH3AX.

Mopenu MUKpOCKONa, TEJIECKONA.

HaGmonenue unrepdepeninm crera.

Hab6monenue nudpakiuu cBerta.

HaGmronenue nucniepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIIBIO PU3MBI.

[Tony4enue criekTpa ¢ TOMOMIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophwie pabomuol

N3mepenue nokaszaTesns mpeoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHM B IMH3AX.

HaGmronenue nucniepcuu cBera.

Pasnen 6. OcHOBBI cieHAJIBLHON TEOPUHM OTHOCUTEIbHOCTH

I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOM MeXaHMKH. IlocTynarel cnenuaibHON TEOPUN OTHOCUTEIBbHOCTU: MHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMme, IPUHIIUI OTHOCUTEIbHOCTH DWUHIITEHHA.

OTHOCUTETBHOCTHh OJHOBPEMEHHOCTH. 3aMe/1JIeHuEe BPEMEHH U COKpAIICHUE JTMHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKOM YaCTUIBI.

CBs13b Macchl ¢ HEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHUS TIOKOSL.

Paszpnen 7. KBanroBas pusnka
Tema 1. Dnemenmuvt K6AHMOGOU ONMUKU
®otonsr. Popmyna [Inanka cBs3u sHEpTUN HOTOHA C €T0 YACTOTOW. DHEPTHUS K UMITYJILC (POTOHA.



OtkpeiTne u wucciaenoBanne (orordpdexra. Ombitet A. I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHeHHE ODUHINTEHHA IS
dboToaddexra. «KpacHas rparuia» gorosrddekra.

JaBnenue cBeta. OnpiTol I1. H. JleGenera.

XUMHYECKOE ACUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MpakTUYECKOE MPUMEHEHHe: (POTOIIEMEHT, POTOAATUUK, COJTHEUHAs 6aTapesi, CBETOUO/I.

Llemoncmpayuu

®oto3(PeKT Ha yCTaHOBKE C IIMHKOBOMU MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO GhoTo3(deKTa.

CBeTonuo.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pezepdopna no paccesiuro o -uactuil. [lnanerapnas moaens aroma. [loctynatel bopa. U3nyuenue u
norjoueHue (pOTOHOB MpU MEPEXO0JIe aTOMa C OJHOTO YPOBHS 3HEpruu Ha Apyroi. Bunbl crnektpoB. CekTp ypOBHEH SHEpruu aroma
BOJIOPOJA.

BouHoBBI€ cBOMicTBaA yacTull. Bonnsl ne bponisa. KopnyckynsspHO-BOJIHOBOW 1yan3M.

CHoHTaHHOE U BBIHYXJAEHHOE U3JTyUYECHHE.

TexHudeckre yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPANIbHBINA aHaU3 (CIIEKTPOCKOM), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monenb onbiTa Pesepdopra.

Onpenenenue JIMHBI BOJHBI JIa3epa.

Habmonenne nuHeiuaThIX CeKTPOB U3IyUYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HaGmtonenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTHI, JOKA3bIBAIOIIUE CIOKHOCTH CcTpoeHus sapa. OTkpeiTue paanoaktuBHocTU. OmbiThl Pesepdopna mo onpeneneHuto
coCTaBa paJiMOaKTUBHOTO U3nydyeHus. CBoiicTBa anbda-, 6era-, raMma-u3iydeHus. BivsHue painoakTUBHOCTH Ha KMBbIE OPTraHU3MBI.

OTtkpeITHE TPOTOHA U HeWTpoHa. Hyknonnast monens snpa ['eizendepra—Banenko. 3apsy sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbda-pacman. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nydenne. 3aKOH paJHOaKTUBHOTO paciaja.

DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegexT maccsl sapa.

SAnepHble peakuuu. /leneHue u cuHTe3 Saep.



Snepubliii peaktop. TepmosiaepHblii cunTe3. [IpobieMbl U NEpCNEeKTUBBI SIIEPHON 3HEPreTUKU. DKOJIOTUYECKHE aCHEKThl SEpHOM
HHEPIeTUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

MeTto/1b1 HAOTIOAEHUS U PErUCTPALIMU JIEMEHTAPHBIX YACTHIL.

®dyHnaMeHTalIbHbIe B3auMOAeHcTBUSA. EMMHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHnuyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa Bunbcona, aepHblii peakTop, aToMHas 6omoa.

Llemoncmpayuu

CuéTuMK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim).

Pa3pnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOGU3UKH

Oransl pa3BUTHs acTpoHOMUU. [IpuKiaHOe 1 MUPOBO33pEHUYECKOE 3HAUEHNE ACTPOHOMMH.

Bun 3Bé3qHoro Heb6a. Co3Be3ausi, ApKue 3BE3/IbI, MJIAHETHI, UX BUJIMMOE JIBHKEHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTh. Mcrtounuk sHeprum CosHua U 3BE3A. 3BE3/bI, UX OCHOBHBIE XapakTepUCTUKH. [Iuarpamma
«CTIEKTPAIbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI INIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS 3BE3] INIABHOMN
IIOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXO0XKACHUU M 3Bosronun ConHua u 3BE3N.
JTarnel )KU3HU 3BE3I.

Mineunbiii [1yts — Hama ["anaktuka. [lonoxenue u nmwxenue Comnuna B [Namaktuke. Tunbl ranaktuk. PagroragakTUKU U KBa3aphl.
UYEpHbie ABIPHI B A1pax rajJakTHK.

Bcenennas. Pacimpenue Beenennoii. 3axkon Xa06:ma. Pa3zoeranue ranaktuk. Teopus bosbiioro B3peiBa. PennkroBoe nsnydenue.

Macmrabnast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6aemMbl aCTpOHOMUMU.

Yyenuuecxkue nabnrooenus

Habmionennst HeBOOpYKEHHBIM TJ1a30M C UCIMOJIB30BAaHHUEM KOMIBIOTEPHBIX MPHIOKEHUHN Ui ONMpPEIeICHUs TON0KEHNsT HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3Be3/Hsi CeBEpHOTO MOYIIAPHS U SIPKUE 3BE3IBI.

Hab6monenust B Teneckon Jlynsl, miianet, Mieunoro IlyTu.

O0o0maromee NOBTOpeHue

Poinb ¢pu3nku u acTpOHOMHH B 9KOHOMUYECKOH, TEXHOJIOTHYECKOW, COLMATBHON U ATHYECKOH chepax AeATeTbHOCTH YeIOBEeKa, POJIb H
MeCTO (PU3UKH U aCTPOHOMHUHM B COBPEMEHHOM HAYYHOW KapTUHE MHpa, POjb (HU3MUEcKoi Teopuu B (HOPMHUPOBAHUU MPEICTABICHHUM O



¢bu3nuecKol KapTuHE MHUpa, MECTO (PU3MYECKOW KapTUHBI MUpPa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHHUM O
MIpUPOJIE.

Me:xnpeamMeTHbie CBSA3M

N3yuenne kypca usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISAETCS C YYETOM COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3EH C
KypcamMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Meowcnpeomemmvle nonsimusi, CBSI3aHHBIE C U3YUYEHHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJIEHUE, HAYYHBIH (pakT, runoTesa, pusudeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IEHNE, IKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuxka. pelieHue CUCTEMBbl ypaBHEHUN, TPUTOHOMETpUYECKUE (DYHKIHUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKLUHUH HAa OCHU KOOPJMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIEC 3JIEMEHTapHBIX
GyHKIMHI, TPU3HAKHY 0100 TPEYTOJIBHUKOB, OMIPEICIICHUE TUIOMIaAH TNIOCKUX Uryp u oonéMa Ter.

buonoeus: anextpudeckue sSBIECHUS B )KUBOM MPUPOJIE, KOieOaTeIbHbIC ABUKEHUS B )KUBOUM MPUPO/JIC, ONITUUECKHUE SBJICHUS B KUBOU
MpUpoJIe, ACICTBUE paJuallii Ha XKUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN, MEXaHU3Mbl O0pa30BaHUsS KPUCTATUTMYECKOM
pPEeIETKU, CTICKTPAIBHBIN aHAN3.

T'eoepaghus: MarHUTHBIE MOJTFOCA 3€MITH, 3QJICKW MATHUTHBIX Py, GOTOCHEMKA 36MHOM MTOBEPXHOCTH, MPEACKA3aHUE 3eMIICTPSICCHHIA.

TexHonozus: TUHUYU 3IIEKTpOIepeaad, TeHepaTop NEPEMEHHOTO TOKA, JIEKTPOBUraTeNb, UHIYKIIMOHHAS NI€Yb, pajap, paAuonpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amapaT, BOJOKOHHAsS ONTHKA, COJTHEUHAas OaTtapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA NNPOTPAMMBLI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIHEI'O
OBPA30OBAHMUA

OcBoenue yueOHOro mnpeamera «DPu3nka» Ha YpPOBHE CpeAaHEro ooOmiero oopasoBaHus (0a30BBIM ypOBEHb) JTOKHO OOECIEYUTH
JOCTIDKEHUE CIEAYIONTNX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHLIE PE3VYJIbTATDBI

JIn4HOCTHBIE pPe3yNbTaThl OCBOEHUS yueOHOro npeamera «Pu3nkay JOJKHBI OTPakaTb FTOTOBHOCTh U CIOCOOHOCTh 00YYarOIMIMXCS
PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN JTUYHOCTHU, CUCTEMOM IEHHOCTHBIX OPUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX
yOeXACHH, COOTBETCTBYIOUIUX TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHHE >XU3HEHHOTO ONbITa M OIbITa
NEATEIBbHOCTH B IIPOLIECCE PEAIN3ALMN OCHOBHBIX HAIPABICHUM BOCIIUTATENBHON IEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTD TPAKIAHCKOMN MO3UIIMKA 00YYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUIICKOTO O0IIIECTBa;

MPUHITHE TPAJAUIIMOHHBIX 00IIEYETOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [I€ATEIbHOCTh B HHTEpPECAaxX TI'pa)kJaHCKOro OOIECTBa, y4yacTBOBAaTh B CaMOYIPABJICHUHU B
o0pa3oBaTebHON OpraHU3alllu;

YMEHHUE B3aUMOJICHCTBOBATH C COITMAIIbHBIMU HHCTUTYTAMHU B COOTBETCTBUHU C UX (PYHKIMSIMU ¥ HA3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU ESITEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAaHHOCTH POCCUMCKOMN TPaXKTaHCKOW UJICHTUYHOCTH, TAaTPHUOTHU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTIXKEHUSIM POCCUNUCKHX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlUIO M TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IESITEIBHOCTH YUYEHOTO;

OCO3HaHHE JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYyLIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO (PU3UIECKO HAyKe;

5) TpyaoBOro BOCIUTAHHUS:

MHTEpEC K pazluyHbIM cpepaM NpodhecCHOHAIBHON NEesTEeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKON M TEXHUKOH, yMEHHE
COBEpILATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TNIAHBL;



TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO B 001aCTH (PU3UKK HA IPOTSKEHUU BCEH JKU3HHU;

6) IKOJIOTHYeCKOT0 BOCTIUTAHHUS

c(OPMHUPOBAHHOCTH IKOJIOTMUECKOHN KYJIBTYpPbI, OCO3HAHKE TTI00aIBHOI0 XapaKTepa 3KOJIOTHUECKUX MPooIIeM;

IUTAaHUPOBAHUE U OCYIIECTBICHHUE JIEHCTBUI B OKpY>KalOLEel cpejie Ha OCHOBE 3HAaHUS 1ieJiel YCTOWYMBOTO Pa3BUTHS YEI0BEYECTBA;

pacIIMpEeHUE OIbITa IEATEIbHOCTH FKOJIOTMUYECKOW HAIIPaBIEHHOCTH HAa OCHOBE UMEIOLINXCS 3HAHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMUSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NUECKOM HAyKy;

OCO3HAHME IIEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTh B IIpollecC€ H3Yy4EeHUS (U3MKM OCYIIECTBIATh MPOEKTHYIO U
HCCIIEI0BATENbCKYIO AESITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATBI

IMo3naBaTe/ibHBbIE YHHBEPCAJbHbIE YYeOHbIE TelcTBUS
ba3oBrble Jornyeckue AedcTBUA:
CaMOCTOSITEBHO (POPMYTHPOBATH M aKTyaJIH3UPOBATH MPOOIIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;
OIIPEeNeNSTh LU JeSITEIbHOCTH, 3a/1aBaTh TapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEYHS B PACCMATPUBAEMBIX (DM3HUYECKUX SBIICHUSIX;
pa3pabaThIBaTh IJIAH PEHICHUS IPOOIEMBI C YIETOM aHaJIM3a HMEIOIINXCS MaTepUATbHBIX U HEMaTEePHAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JIEATEIIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JeSATEIbHOCTH;
KOOPJAMHUPOBATH U BBITIOIHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIHbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBrble ucciieqoBaTebCKue AeHCTBHA:
BJIQ/IETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHATUAMU U METOAAMHU (PU3NYECKON HAYKH;
BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKON U TIPOCKTHOHN NIESATEIBHOCTH B 00JIACTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIPHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4 PU3NIECKOTO COJCPKAHMS, TPUMEHEHUIO Pa3IMIHBIX METOJIOB MTO3HAHWS,;
BJIQJIETh BUJIaMU JICATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, TPeoOpa30BaHHUIO U TPUMEHEHHUIO B PA3IMYHBIX
Y4eOHBIX CUTYallUsAX, B TOM YHCJIE PH CO3JaHUH YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKY;
BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3319y, BEIIBUTATh TUTIOTE3Y €€ PEIIeHUs, HAXOIUTh apTYMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUI, 3aJaBaTh MapaMeTPhl U KPUTEPHH PEILICHHUS;
aHaM3MPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3a7aud pe3yNbTaThl, KPUTUYECKH OLIEHWBATH UX JOCTOBEPHOCTb, MPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIOBUSX;
CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEeIbHOM IEATEILHOCTH, B TOM YHCJIE IPU U3yYCHUU (HU3HKH;
JaBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



YMETb MEPEHOCUTH 3HAHUS M0 (U3UKE B MPAKTUUECKYIO 00JIACTh )KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIIBHBIE TIOJXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIUE aIbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BIIAJIeTh HAaBBIKAMHM TOJy4YeHUss WHGOpManUK (QU3NYECKOTO COJEpKaHUS M3 HCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOSTEIHHO
OCYIIECTBJIATH MMOUCK, aHAJIN3, CHCTEMATU3AINIO U HHTEPIPETALNIO HHPOPMAIIUU PA3IUYHBIX BUJOB U POPM IpEICTABICHUS;

OIICHUBAThH IOCTOBEPHOCTH HH(MOPMAIIUH;

WCIIOJIb30BaTh CPeACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TE€XHOJOTUM B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3aIMOHHBIX 33724 ¢ COOI0IeHuEM TpeOOBaHUI S)PrOHOMUKH, TEXHUKU 0€30IMaCHOCTH, TUTHEHBI, PECYpPCOCOepeKeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCThI (PU3UUECKOTO COJEpKaHUs B pa3NUUHBIX (hopmMaTax ¢ y4ETOM Ha3HaueHHS MHGOPMAIIUU U 1EJIEBOM ayTUTOPHH,
BBIOMpAsi ONTUMAJIbHYIO (hOPMY TIPEICTABIICHUS U BU3YATH3AIUH.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIe 1eiiCTBUA:
OCYIIECTBJIATH O0OIIEHNE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU IE€ATEIBbHOCTH;
pacro3HaBaTh NPEANOCHIIKYA KOH(PIUKTHBIX CUTYallil U CMSATYaTh KOH(DIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOYKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEICTB;
MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON ¥ UHIMBUIyaIbHON pabOThI;
BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX IEUCTBHM C yUETOM OOIIMX HHTEPECOB U BOZMOKHOCTEN KaKJI0T0 YJieHa KOJIJIEKTUBA;
IIPUHUMATD L[€JIM COBMECTHOM JCATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEUCTBUA 110 €€ JOCTHIKEHUIO: COCTABIIATH IUIAH
JeMCTBUHN, pacIpeIeNIsAiTh POJIM C Y4ETOM MHEHUN YJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOM pabOTHI;
OLICHMBATh KA4€CTBO CBOET0 BKJIaJa M KaXK/I0T0 yYaCTHUKA KOMaH/Ibl B OOIIUN pe3yNbTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UACH C IO3ULUHA HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIIATh MO3UTUBHOE CTPATEIMYECKOE MOBEACHUE B PA3IUYHBIX CHUTYAIHsIX, MPOSBISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM.

PeryasiTuBHBIe YHMBepCcaJIbHbIe yueOHbIe 1eiicTBHUS
Camoopranuszanms:
CaMOCTOSITEIbHO OCYIIECTBIISTH MO3HABATENIbHYIO JEATENBHOCTh B 00J1aCTH (DM3UKU M aCTPOHOMMH, BBISIBISITH TPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIE 331a4U;



CaMOCTOSITENIBHO COCTABIIATH IIJIaH PELICHUS paCUETHBIX M KAUECTBEHHBIX 3aJa4, IUIaH BBIIIOJHEHUS IPAKTUYECKON paboOThl ¢ yUETOM
MMEIOIINXCS peCYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOUYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupATh paMKH y4eOHOTro IIpeMeTa Ha OCHOBE JIMYHBIX IPEIIOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €ro, OpaTh Ha CE0sl OTBETCTBEHHOCTH 32 PEILEHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHMIO M HPOSIBICHUIO 3PYIULMH B 001acTu (PU3MKH, IOCTOSHHO IOBBINIATh CBOM 00pa3oBaTeIbHBIN U
KYJbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, SMOLIHOHAIbLHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIa/IeTh HAaBBIKAMHU I103HABATEJIbHOM pedieKkcuu Kak OCO3HaHMS COBEpIIAaeMbIX ACHCTBUNH M MBICIMTEIbHBIX IPOLECCOB, HMX
pe3yJIbTaTOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peIeKCHH JUI OLIEHKH CUTYalluH, BHIOOpPAa BEPHOIO PELLICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U ApI'YMEHTHI JIPYTUX MPU aHAIMU3€E Pe3yIbTaTOB JIE€ATEIbHOCTH;

NPUHUMATh ce0s1, TOHUMAsi CBOM HEAOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APIYMEHTHI IPYTUX [IPU aHAJINU3€E PE3yIbTaTOB IEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU.

B npouiecce qocTukeHuss AMUHOCTHBIX PE3YIbTATOB OCBOEHUS IPOrpaMMBbl MO (pU3UKE U1 YPOBHS CPEAHEr0 00IIero o0pa3oBaHus y
00y4aroMMXCsl COBEPILIEHCTBYETCS SMOIIMOHATbHBIN UHTEIUIEKT, PEANOIaralonii chopMHUpPOBAHHOCTS!

CaMOCO3HAHMA, BKJIIOYAIOLIETO CIOCOOHOCTh MOHHMMAaTh CBOE HMOILMOHAIBHOE COCTOSHUE, BUAETh HAIPABICHUS Pa3BUTHUSA
COOCTBEHHOI 3MOIIMOHAIBLHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE MPUHUMAaTh OTBETCTBEHHOCTbh 3a CBOE IOBEJCHHME, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY,

BHYTPEHHEH MOTHMBALMHU, BKJIIOYAIOLIEH CTPEMIIEHME K JOCTHKEHHUIO L€ M YCHEXY, ONTUMHU3M, WHULHUATUBHOCTb, YMEHHUE
JeCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh HOHUMATh YMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATH €T0 MPH OCYIIECTBICHUH OOLICHHS,
CIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOILICHHUS C IPYTUMU JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC
U pa3pemarb KOHQIUKTHI.



[NPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxkaTh CHOPMHUPOBAHHOCTH Y
00yJaromuxcsi YMEHUMN:

JEMOHCTPUPOBATh Ha TPHUMEpPAX POjb U MeCTO (Pu3MKu B (HOPMHUPOBAHHWU COBPEMEHHON HAayYHOW KapTUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJOTUH, B PAKTUYECKON AEATEIIBHOCTH JIOIEH;

YYHUTHIBATh TPAHMIIBl MPUMEHEHHUS H3YUYCHHBIX (DU3WYECKHX MOJeiel: MaTepHualibHas TOuKa, WHEpIMaidbHas CHCTeMa OTCUYETa,
aOCOJIIOTHO TBEPIOE TEJO, UACATBHBIA Ta3, MOJCIN CTPOSHHUS ra30B, KHIAKOCTEH W TBEPIBIX TEN, TOYCUHBIA JISKTPUUCCKUHN 3apsii MpH
penieHnn pU3NIEeCcKuX 3a/1ay;

pacro3HaBaTh PU3NUECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOU TEOpUHU
CTPOCHHMSI BEIIECTBA W AJICKTPOJUHAMHUKH: PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUWHEHHOE IBMIKEHHE, CBOOOJHOE IMaJeHHUE Tel,
JBIKEHHE 10 OKPYKHOCTH, MHEPIIHSI, B3aUMOJIeUCTBUE Tel, Tuddy3us, OpOyHOBCKOE NBMXKEHHUE, CTPOSHUE KUJIKOCTEH M TBEPIBIX TEIl,
M3MeHeHrne 00BbEMa TeN MPU HarpeBaHUM (OXJIAXIACHUH), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHACHCAIUs, TIaBJICHUE, KPUCTAITU3AIIHS,
KHUIICHHE, BIIAXKHOCTH BO3/lyXa, MOBBIIICHHUE JIaBJICHUS ra3a IMPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b MEXKTYy TapaMeTPaMu COCTOSIHUS
rasza B U30MpOIIeCcCcax, AEKTPU3aLU TEJ, B3aAUMOJICUCTBUE 3aPsiJIOB;

OMHCHIBATH MEXaHUUYECKOE JBUKEHUE, UCTIONB3Yys (U3UUECKHE BEIMUYNHBI: KOOPJMHATA, MYTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tefa, CHia, UMITYJIbC Tejla, KHHETUYECKasi SHEPTusl, MOTCHIIMATbHAS YHEPTUsI, MEXaHUYeCcKasi paboTa, MeXaHU4YeCKasi MOIIIHOCTh; TIPU
OMHMCAHUW TIPABUJIBHO TPAKTOBAaTh (DM3WUYSCKHH CMBICI HCIIOJIB3YEMBIX BEIHYHMH, UX O0O3HAUYCHUS W CIUHHMIIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MYECKYIO BEIMYUHY C IPYTHMH BETUIMHAMU;

OMKCHIBATh W3YYEHHBIE TEIJIOBBIE CBOMCTBA TEM W TEIUJIOBBIC SIBJICHUSA, HWCIOIB3Yysd (PU3MUECKUE BEIWYUHBI: JaBJICHUE Tasa,
TeMIlepaTypa, CpeaHssl KHHETUYECKasl SHEPTUsl Xa0OTUYECKOT0 JBUKECHUS MOJICKYJ, CpeAHEKBaApaTUUHAas CKOPOCTh MOJIEKYJI, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSSI dHEPrusi, padbora ra3a, KO3 HUIIMEHT IMOJE3HOr0 IEHCTBHSA TEIUIOBOTO JBUTATENSA; NMPH ONHWCAHUHM IPABHIBHO
TPaKkTOBaTh (PU3MYECKUNM CMBICT UCIOJNB3YEMbIX BEIHYMH, UX O0O3HAYCHUS W €IUHUIIBI, HAXOAUTh (POPMYIBI, CBSI3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIMUUHY C APYTUMHU BEITUUHUHAM;

ONHCHIBATHh M3YYCHHBIE DJIEKTPUUYECKUE CBOWMCTBA BEIIECTBA U DIIEKTPUYECKUE SIBICHHS (IIPOIIECCHI), MCIONB3Yys (HU3UUECKHe
BEJIMYMHBI: DJICKTPUUYECKUN 3apsif], dJIEKTPUUYECKOE I0JIe, HANPsKEHHOCTH MOJs, MOTEHIMAl, Pa3sHOCTh IOTEHIIMAJIOB; MPU ONHCAHUU
MPaBUIILHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIONB3yEeMbIX BEIMUUH, UX 0003HAUYCHHS U CAMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE
TaHHYIO0 (PU3NYECKYIO BEJTMYHUHY C IPYTUMU BEJTMUYUHAMU;

aHATM3UPOBATH (U3MUECKHE MTPOIIECCHI U SBIICHUS, UCTIOIb3Ys (PU3MUECKHUE 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, |, 1
u |11 3axoHsr HpI0TOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW YHEPTHH, 3aKOH COXPaHECHHsI UMITYJIbCa, MPUHIIUAI CYNIEPIO3ULIMHA CHUJT, TIPUHITUTT
paBHOMIPaBUs UHEPIIUATIbHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, TA30BbI€ 3AKOHBI, CBSI3b CPEIHEH
KHUHETUYECKON YHEPTUHU TEIJIOBOTO ABMKEHUSI MOJIEKYJI ¢ a0COJIFOTHOM TEMIIepaTypoid, EPBbIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHHUS



IEKTPUUYECKOTO 3apsna, 3akoH KysioHa, mpu 3TOM pa3nudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOE BBHIPAKCHUE U
ycioBus (TpaHulibl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH, OCHOBHBIC MPUHIUIBI JSHCTBUS MAaIlWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3iMyaTh YCIOBUSA UX OE30MACHOTO
KCIIOJIb30BAaHUS B IIOBCEIHEBHOM YKU3HMU,

BBITIOJTHATh AKCIIEPUMEHTHI 10 HMCCIICOBAHUIO (DU3UYECKUX SIBIICHUHW W TPOIECCOB C HUCIOJB30BAHMEM IMPSMBIX U KOCBEHHBIX
U3MEPEHUH, TTPH 3TOM (PopMyIHpoBaTh MpoOIeMy/3a/1ady U TUIIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py1I0BaHUsI, MPOBOIUTE OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIIATH MPSIMbIC ¥ KOCBCHHBIC M3MEPCHUS (PU3NUCCKUX BEIIMYWH, TIPU STOM BBIOMPATH ONTHUMAIBHBINA CIIOCOO M3MEpPEHUS U
WCIIOJIb30BAaTh U3BECTHBIC METO/IBI OIIEHKH IMOTPEITHOCTEH N3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEXKY (PU3MUECKUMHU BEIUYMHAMH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPECHHM, TP 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHUPOBATh Pe3yJIbTaThl OJYYECHHON 3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BHUJE TAOIHUI] M rpadUKOB, JIeJaTh BBHIBOIBI 110
pe3yJIbTaTaM UCCIICIOBAHUS;

coOroaTh MpaBmiia OE30MacHOrO0 TpyAa MPU IPOBEACHUU MCCICAOBAaHMN B paMKax ydeOHOTO OKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATEILCKON 1 MMPOCKTHOM JACATEILHOCTH C UCIIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTabOpaTOPHOT'0 000PYAOBaAHUS;

penraTh pacyETHHIC 3a/1a49H C SIBHO 3aJJaHHON (PU3UYECKOIN MOJICITBIO, HCTIOIB3Ys (DU3UYECKUE 3aKOHBI U PUHITUIIBI, HA OCHOBE aHATN3a
YCIIOBUS 3a/1aud BHIOMpATh (HPU3UYECKYIO MOJIENb, BBIICIATh (U3MUCCKHE BEIMYUHBI U (POPMYIIBI, HEOOXOAMMBIC IS €€ PEIICHHS,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEATHbHOCTH MOJYICHHOTO 3HAUCHUS (PU3UYECCKON BETUIMHBI,

peraTh KauyeCTBEHHBIC 3aJlaud: BBICTPAMBATh JIOTHYCCKH HEMPOTHBOPECUYHMBYIO IETIOUKY PACCYKJICHHH C OMOPOM Ha W3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYCCKUE SBIICHUS;

WCIIOIb30BaTh TIPH PEIICHUH Y4YeOHBIX 3a7ad COBPEMCHHBIC HH(OPMAIMOHHBIC TEXHOJIOTHH JUIS TOWCKa, CTPYKTYpPHPOBaHHSI,
WHTEPIPETAIlMU U MPEJICTABICHUS YUYeOHON M HayIHO-TIOMYJISPHOM MH(POPMAIIMH, ITOTYYSHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECCKU
aHAJIM3UPOBATH MOJIYYaeMYyI0 HH(DOPMAITHIO;

MPUBOJIUTh TMPUMEPHI BKJIaJa POCCUHUCKUX W 3apYOCIKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHC HAYKH, OOBICHCHHE IPOIECCOB
OKPYKAIOIIero MUPa, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUIA;

WCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS 1O (U3MKE B MOBCEIHEBHON JXU3HM /sl oOecrieueHuss 0e30MacHOCTH NpHU OOpaiieHuu ¢
pruOOpaMH U TEXHUYSCKUMHU YCTPOMUCTBAMHU, JIJISI COXPAHEHUS 3I0POBbS U COOJIIOICHUSI HOPM DKOJIOTMYECKOTO TTOBEACHHS B OKPYIKaroIIeh
cpene;

paboTaTh B TPYMIE C BBHIMOJIHEHHEM PA3JIMUHBIX COLUAIBHBIX POJICH, MIIAHUPOBATh PabOTy TPYMIBI, PAIlMOHATBLHO PACTIPECIISTh
00s13aHHOCTH | IIJIAHUPOBATH JACSATCIILHOCTh B HECTAHAPTHBIX CUTYAIHIX, aJICKBATHO OIICHUBATh BKJIA/ KaXKIOTO M3 YIYACTHHKOB TPYIIITHI B
pelieHne paccMaTpruBaeMoii MPOOIEeMBI.

K konmy oOyuenuss B 11 KJjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarh C(HOPMHUPOBAHHOCTH Y
00y4aromMxcsi yMEHUI:



JEMOHCTPUPOBATh HA NpPHUMEpax pojiab U MecTo (pU3MKU B (POPMHPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B TPAKTUUECKOM JIEATEIbHOCTH JIFOJIeH, 1IEIOCTHOCTh U €AMHCTBO (PM3UUYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJENIeH: TOUYCHHBIH SIEKTPUUYECKUI 3apsiji, JIyd CBeTa, TOYCUHBIN
MCTOYHUK CBETA, i/ICPHAsI MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO si/ipa IPU pelIeHnH (PU3NIECKUX 3a/1ay;

pacro3HaBaTh (pu3nyeckue sBIEHUS (IIPOIECChI) U OOBSICHATh MX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKH M KBAaHTOBOU (DU3UKHU:
ANEKTpUYECKass MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aMMOJICUCTBUE MAarHuTOB,
AJIIEKTPOMArHUTHAs UHIYKIUS, AEHCTBIE MAarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM M JIBHXKYIIUNCS 3aps/l, SIEKTPOMArHUTHbIE KOJIeOaHHs
Y BOJIHBI, NMPSMOJMHEHHOE pacnpoCTpaHEHHE CBETa, OTpaK€HUe, MpesoMieHue, uHTepdepeHuus, Tudpakuns U MOJSpU3alMsl CBETa,
aucnepcus cBeta, (orosnekrpuueckuil 3pdext (Poroaddekrt), cBeToBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEMUYATOro CIEKTpa aToMa
BOJIOPOJa, ECTECTBEHHAS! M UICKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

ONMCHIBaTh U3YYECHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUYECKHUE, MATHUTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO ITPOBOJIUMOCTD Pa3IUYHBIX
Cpell) U 3JIEKTPOMAarHUTHBIE ABJICHUS (TPOLECCH), UCIIONB3Ys (PU3MUECKHE BETUUYMHBI: JIEKTPUUECKUH 3apsill, CHJIa TOKA, JIEKTPUUYECKOE
HaMPsDKEHHE, DJIEKTPUUYECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIMANIOB, 3JIEKTPOJBIKYIAs CUila, paboTa TOKa, WHIAYKIMS MAarHUTHOTO
nosisi, cuna Amnepa, cwia JlopeHua, UHAYKTUBHOCTh KAaTYIIKH, SHEPTUsl AJIEKTPUUYECKOIO0 M MArHUTHOrO MOJEH, MepHOoJ M 4YacToTa
KojeOaHUl B KoJIeOATENIbHOM KOHTYpE, 3aps] U CHJIa TOKa B IpOLlecCe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KosieOaHui, QokycHoe
paccTossHUE M ONTHYECKas CHJa JIMH3bI, MPU ONUCAaHUHM MPAaBWIBHO TPAKTOBATH (U3MUYECKUH CMBICT HCIOJIb3YEMbIX BEJIMYMH, HX
0003HauEHUS U €MHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DU3HUECKYIO BEIMYMHY C IPYTMMHU BEIMUNHAMY;

OIMCHIBATh U3YYEHHBIC KBAHTOBBIC SIBJICHUS U MPOILECCHI, UCIOIB3Ys (PU3NUECKHE BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, PHEPrus U MUMIYJbC (POTOHA, MEPHUO MOJIypacnaja, SHEPrus CBSA3M AaTOMHBIX SJEp, NMPU ONMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAYCHHS M €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JTaHHYIO (U3NYECKYIO BETMUMHY C APYTUMHU BEJIMYMHAMH, BBIYUCIATH 3HAaUEHUE (PU3UUECKON BEJIIMIHHBI;

aHAJIM3UPOBATh (PU3WYECKUE TMPOIECChl M SBICHUS, HUCHOJB3Yys (UM3MUECKHE 3aKOHbl W MPUHUUIBL: 3akoH Oma, 3aKOHBI
MOCJIEJIOBATENIbHOTO U MapajuIebHOTO COeIMHEHUS MPOBOAHHUKOB, 3aKoH Jloyns—JIeHia, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMH, 3aKOH
IPSIMOJIMHENHOrO PaclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI IPEJIOMJIEHMS CBETa, ypaBHEHUE OWHINTEHHA s
dorodddexTa, 3aKOH COXpaHEHUS FHEPTUHU, 3aKOH COXPAHEHHS UMITYJIbCA, 3AKOH COXPAaHEHHS SIEKTPUIECKOTO 3apsiaa, 3aKOH COXPaHCHHS
MaccoBOT0 4Hcia, MOcTylaThl bopa, 3aKOH paauoOakTUBHOTO pacmaja, MpU 3TOM pas3linyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIPAKEHHUE U YCIOBUS (TpaHHULIbI, 0071aCTH) MPUMEHUMOCTH;

OIpEAENATh HAallpaBJIeHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsI IPOBOJAHHUKA C TOKOM, CHIIbl Amniepa u cuibl JIopeHia;

CTPOUTH U OMUCHIBATh N300pakeHHe, CO3JaBaeMOe MIIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBINIOJIHATH AKCIEPUMEHTHI M0 HMCCIEJOBAHUIO (DU3MUECKHX SIBICHUN U TPOIECCOB C MCIOIb30BAHUEM MPSIMBIX M KOCBEHHBIX
M3MEPEHUI: TP 3TOM (HOPMYIUPOBATH MPOOIIEMy/3a/1ady U TUTIOTE3Y yU4EOHOTO AKCIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEAIOKEHHOTO
000pyI0BaHUS, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJIBI,



OCYIIECTBJIATH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PHU3UYECKUX BEIIMYUH, MPU STOM BBHIOMPATH ONTHUMAIBHBINA CIIOCOO M3MEpPEHUS U
MCIIOJIb30BAaTh U3BECTHBIC METO/IBI OIIEHKH IMOTPEITHOCTEH N3MEPEHUN;

HCCIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYHMH C MCIOJb30BAaHUEM MPSAMBIX U3MEPEHHUH: MIPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3YIbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYMH B BUJEC TAOIHI] U TpadUKOB, JeiaTh BHIBOJBI IO pe3yJIbTaTamM
HCCIIE0OBAHNS;

cobOmroaTh MpaBwiia OE30MacHOrO0 TpyAa MPU IPOBEACHUU MCCICAOBAaHUN B paMKax ydeOHOTO OKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATEILCKON 1 TTPOCKTHOMN JACATEILHOCTH C UCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHKS,

penIaTh pacyETHHIC 3a/1a49H C SIBHO 3aJJaHHON (PU3UUYECKON MOJICITBIO, HCTIOIB3YS (DU3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHATN3a
YCIIOBUS 3a/ladyd BHIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKHAE BEITUYMHBI U (HOPMYJIBI, HEOOXOMUMBIE sl €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEATHbHOCTH TOJYICHHOTO 3HaUCHUS (PU3HIECCKON BEITMYMHBI,

pelaTh KadyeCTBEHHBIC 3aJlaud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPECUYHMBYIO IIETIOUKY PACCYKJICHHH C OMOPON Ha H3y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PH3UYCCKUE SBICHUS;

WCIIOIb30BaTh TNPH PEIICHUH Y4YeOHBIX 3ajad COBPEMEHHBbIC HH(OPMAIMOHHBIC TEXHOJIOTHH JUIS TOWCKa, CTPYKTYpHPOBAHHSI,
WHTEPIPETAIlMU U MPEICTABIICHUS YYeOHOW M HayIHO-TIOMYISAPHOM MH(POPMAIIMH, ITOTYUYSHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIYYaeMYyI0 HH()OPMAITHIO;

OOBSCHATH IPUHIIMITHI ICHUCTBYS MAIIMH, TPUOOPOB U TEXHUICCKUX YCTPOUCTB, Pa3IMUaTh YCIOBHUS UX OE30MaCHOTO UCITOJIb30BAHMS
B ITIOBCEJITHEBHOM KU3HU;

MPUBOJUTL TPHUMEPHI BKJIaJa POCCHHCKMX M 3apyOCKHBIX YUYEHBIX-(U3MKOB B pPa3BUTHE HAayKH, B OOBSCHEHHE ITPOIIECCOB
OKPYKaroIIero MUpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHI;

WCIIOJIh30BaTh TEOPETHYCCKUE 3HAHUA MO (DU3MKE B TOBCEIHEBHOW JKM3HU JUIA oOecreueHHusl OE30MacCHOCTH MpU OOpaIieHUuu ¢
MpUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, ISl COXPAHCHUS 37I0POBhS M COOTFOCHUS HOPM SKOJIOTHUECKOTO MOBEACHUS B OKPYKAFOIICH
cpene;

paboTaTh B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COIUAIBHBIX POJICH, IIAHUPOBATh Pa0dOTy T'PYIIIbI, PAlMOHAIBHO PACIPEICIsATh
00s13aHHOCTH ¥ IJIAHUPOBATH ACSITEIILHOCTh B HECTAHAPTHBIX CUTYAIIHSIX, aJICKBATHO OIICHUBATH BKJIA/] KXK/IOTO M3 YYACTHHKOB TPYIIITHI B
pElIeHne paccMaTpruBaeMOl IPOOIIEMBI.
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HopMmbl oieHKM NpeAMeTHBIX Pe3yJIbTATOB 00yYaKIIMXcs o Gpusuke
OlLieHKa YCTHBIX OTBETOB 00YYaIOIINXCS

OneHka «5» CTaBUTCS B TOM cllydae, €CJIM Y4aluics MOKa3bIBA€T BEPHOE MOHMMaHUE (PU3NYECKOW CYIIHOCTH pPaccMaTpUBAEMbBIX
SIBJIEHUW Y 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHH, TAET TOYHOE OMPEACICHUE U UCTOJIKOBAHNE OCHOBHBIX MIOHATHI, 3aKOHOB, TEOPHH, a TAKXKE
MpaBWIbHOE OMpe/eieHre PU3NYECKUX BEJIUYHUH, UX €IUHUI] U CIOCOO0B U3MEPEHHUS; IPABMIIBHO BHITIONHSAET YEPTEKHU, CXEMBI U TpaduKy;
CTPOUT OTBET MO COOCTBEHHOMY IUJIaHY, CONMPOBOXKAAET PacCKa3 HOBBIMH MPUMEPAMHU, YMEET MPUMEHUTh 3HAHUS B HOBOUM CUTYyaIlMu MPHU
BBITIOJTHEHUU TTPAKTUYECKUX 3aJaHHI; MOKET YCTAaHOBUTH CBSI3b MEXK]IY M3y4aeMbIM U paHee U3YYCHHBIM MaTepHalIOM MO Kypcy (QU3HKH, a
TaK)Ke ¢ MaTepUajJoM, YCBOCHHBIM P U3yUYEHUU APYTUX MPEIMETOB.

OrneHka «4»- eciid OTBET YYE€HHMKa YAOBIIETBOPSAET OCHOBHBIM TPEOOBAHHUSIM K OTBETY Ha OIEHKY «5», HO JlaH 0e3 MCMOJb30BaHUs
COOCTBEHHOTO IIJIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHHUs 3HAHWW B HOBOUM CHUTYyallMH, 0€3 HCIOJIb30BaHUS CBSI3€H C paHee M3YUCHHBIM
MaTepuajIoM U MaTepUajoM, YCBOSHHBIM MPU U3YYEHUU APYTUX MPEAMETOB; €CIIU yJalluics JOMYCTUI OJIHY OITMOKY WK He Oojiee TBYX
HEJ0OUYETOB U MOXKET UX UCIPABUTh CAMOCTOSATEILHO WM C HEOOJIBIIION MTOMOIIBI0 YUUTES.

Ornenka «3» CTaBUTCS, €CIIH YYaITUICS MPAaBUILHO MOHUMAET (PU3UYECKYIO CYIITHOCTh PACCMATPUBAEMbIX SBICHHUI U 3aKOHOMEPHOCTEH,
HO B OTBETE HMMEIOTCS OTHEIbHBIE MPOOENbl B YCBOGHHWU BOMPOCOB Kypca (DU3WKH, HE MPEMSITCTBYIOUIUME MalbHEUIIEMY YCBOCHHIO
MPOrPaMMHOT0 MaTepHaia; yMeeT MPUMEHITh MOJyuYeHHbIC 3HAHUS TIPH PEIICHUH MTPOCTHIX 3a/1a4 C UCIOJIb30BaHUEM TOTOBBIX (popMyI, HO
3aTpyHSAETCS MPU PEIICHUH 3a1a4, TPEOYIOIUX mpeodpa3oBaHus HEKOTOPHIX (GOPMYIT; TOMyCTHI He OoJiee OTHON rpyOo OMMOKH U ABYX
HeZ04YETOB, He OoJiee 0JIHOM rpy0oil u oAHON HerpyOol omnOKU, He Oosee IBYX-TpEX HErpyObIX OMMUOOK, OJJHOU HErpyOoil OIIMOKH U TPEX
HEJIOUETOB; IOMYCTUI YEThIPE WIH MSTh HEAOUETOB.

OreHKa «2» CTaBUTCS, €CJIM YUAIIUICs HE OBJIa/Ie]l OCHOBHBIMH 3HAHHUSIMU U YMEHUSIMU B COOTBETCTBHH C TPEOOBAHUSAMHU MPOTPAMMBI U
JOMYCTUJT OOJIbIIIE OMIMOOK M HETOYETOB, YeM HEOOXOAUMO JIJIST OIICHKH «3).

Or1ieHKa MUCEMEHHBIX KOHTPOJIBHBIX PaboT

OneHka «5» cTaBUTCS 3a PabOTY, BBIIIOJIHEHHYIO MOJTHOCTBIO 0€3 OINOOK U HET0UETOB.

Omenka «4» cTaBUTCA 32 pabOTy, BHIMOJIHEHHYIO TOJHOCTBIO, HO MPH HAJMYUU B HEWl He Oojiee OAHON HErpyOOW OMMOKH M OJHOTO
HesouéTa, He OoJiee TPEX HEIOUETOB.

Onenka «3» CTaBUTCSA, €CIIM YUEHUK [IPABUIIBHO BBIIIOJHWI HE MeHee 2/3 Bcel paboThl WM AOIYyCTUII He Oojiee OAHOM Ipy0oii omnoKu
U IByX HEJJOUETOB, HE OoJiee OAHOM rpy0oil n 0HOM Herpy0oi omuoKy, He 6oJee TPEX HETPYOBIX OMNOOK, OJHON HETPYyOOil OIIHNOKK 1 TPEX
HEJI0YETOB, IIPU HAINYUU YETHIPEX-TISATU HENOUYETOB.



Omenka «2» CTaBUTCS, €CIIM YUCIIO OMIHOOK U HEJOYETOB MPEBBICUIIO HOPMY JJISl OIICHKH «3» WJIM MPaBUIBHO BBIMOJIHEHO MeHee 2/3
Bcel paboThI.
OreHka MpakTHYECKUX PaboT

OreHka «5» CTaBHTCS, €CIIM yYallMHCS BBITIOJIHSICT padOTy B MOJHOM 00BbEME C COOJFOJICHUEM HEOOXOIMMOH IMOCIIEA0BATEIIEHOCTH
MPOBECHUS OINBITOB W M3MEPCHHMIA; CAMOCTOSATEIIBHO U PAallMOHAILHO MOHTHPYET HEOOXOJAMMOE 00OpYIOBaHHE; BCE OIBITHI MMPOBOJIUT B
YCIOBHSIX M PEXHMaxX, 00CCIICUNBAIONIMX TOJYyYCHHE MPABHIBHBIX PE3YJIbTaTOB W BBIBOJOB; COOJOMACT TPeOOBAHMS MPABUJI TEXHUKH
0€3011aCHOCTH; MPABUIBLHO U aKKyPaTHO BBITIOJHICT BCE 3alMCH, TAOJHUIIbI, PUCYHKH, YEPTEKH, rpadUKK; MPABHUILHO BBHITOJHSACT aHAIH3
MTOTPEIIHOCTEN.

OreHka «4» CTaBHUTCS, €CJIN BIMIOJIHEHBI TPEOOBAHMS K OLIEHKE «5», HO OBLIO JOMYIICHO JBAa-TPH HEA04YETa, He OoJiee OJHON HETpyOoid
OMIUOKHU M OJTHOTO HEJOUETA.

Omenka «3» cTaBUTCA, eciid paboTa BBHITIOJIHEHA HE TOJIHOCTHIO, HO O0OBEM BBITIOJHEHHONW YacTH TAaKOB, YTO TO3BOJSET IMOJIYYHUTh
MPAaBHJIBHBINA PE3YJIbTAT U BHIBOJI; €CJIM B XOIC MMPOBEICHHSI OIBITA M U3MEPEHUS ObLITN JOMYIIICHBI ONTHOKH.

Omenka «2» CTaBUTCS, ecii padoTa BHINIOJIHEHA HE TOJHOCTBIO, W O0OBEM BBIMOJHEHHOW YacTH pabOThl HE IMO3BOJSET C/ENaTh
MPABHJIBLHBIX BHIBOJIOB; €CJIU OIBITHI, U3MEPECHUSI, BBIYMCIICHHUS, HAOTIOICHUS IPOU3BOIUINCH HEMTPABHIILHO.

Bo Bcex citydasix oleHKa CHHXKAETCs, €CJIM YICHUK He COOJTI0Ial IPAaBUIIa TEXHUKH O€30MaCHOCTH.

[lepeuenp ommboK

['pyObie omubku

1. He3nanue omnpeieieHuii OCHOBHBIX MOHATHH, 3aKOHOB, MMPABUJI, OCHOBHBIX MOJOKCHHH TeopuH, (OpMyJl, OOIICTTPHUHITHIX CHMBOJIOB
0003HaueHUS (PU3NUCCKUX BEIUYHH, CAUHUI] H3MEPCHUSI.

2. HeyMeHue BBIICIUTH B OTBETE IJIABHOE.

3. HeyMeHue NPUMEHSTh 3HAHUSA JIs PEIICHUS 33/1a4 U 00BSICHEHUS (PU3HUYCCKUX SBJICHHIA.

4. HeyMeHue YnuTaTh U CTPOUTDH IpadUKU U MPUHITUITHATIHHBIC CXEMBI.

5. Heymenue moaroToBuTh K paboTe YCTAHOBKY WIIM JIAOOpPATOPHOE OOOPYAOBaHHE, MPOBECTH OMBIT, HEOOXOIMMBIC PACUEThI, WU
UCIIOJIb30BATh MOJyUYECHHBIE JaHHBIE I BHIBOJIOB.

6. HeOpexxHoe oTHOMIEHHE K 1a00paTOpHOMY 000PYAOBAHUIO H U3MEPHUTEIHLHBIM IPUOOPaM.

7. HeymeHnue onpeenuTs MoKa3aHue U3MEPHUTEIHHOTO Ipruoopa.

8. Hapymenue TpeOoBaHMii paBmi 0€30MaCHOTO TPY/Ia IPH BHITIOJTHEHUN KCTICPUMEHTA.



Herpy0Obie ommOku

1. Herounoctu $hopmMyIupoBOK, ONpEACICHUN, MOHSATUN, 3aKOHOB, TEOPU, BBI3BAHHBIC HEMOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB
OTIpeIeNIIEMOr0 MOHSTHS, OIIMOKH, BhI3BAHHBIE HECOOIOIEHUEM YCIIOBUM MPOBEJCHUS OIbITa WM U3MEPEHUH.

2. OmubKyu B yCIOBHBIX 0003HAYEHUSIX HAa MPUHIIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTexe, rpadukos, cxem.

3. [Ipomyck miau HETOUYHOE HAIMMCAHNE HAMMEHOBAHHUM eTMHUI] (PU3UUYECKUX BEITUYMH.

4. HepanmoHansHBIM BBIOOp X012 pelIeHUs.

Henouértrl

1. HepaunonanpHbIe 3aiCH MPU BBIYUCICHUAX, HEPAITMOHAIbHBIC MPUEMBI B BBIYUCIICHUH, TPEOOPA30BAHUH U PEIICHUH 3ajay.

2. ApudmMerndeckue OmuOKN B BBIYUCICHUSAX, €CII ATH OMIMOKHN rpy00 HE UCKAKAIOT pealbHOCTh MOJIYYEHHOT'O Pe3ybTaTa.

3. OTaenbHbIE NOTPEIIHOCTH B (POPMYIUPOBKE BOMPOCA UM OTBETA.

4. HeGpesxHOE BBITIOTHEHHE 3aIUCEl, UepTeke, cxeM, TpaduKoB.

5. Opdorpadudeckre U MyHKTYallHOHHBIE OIITHOKH.



