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IHosicHUTEIBbHAA 3aIIUCKA

PaGouast mporpamma 1o ¢pu3nuKe Ha YPOBEHBb CPEIHETO OOIIET0 00pa30BaHUS IS

obyuatomuxcs 10-11-x knaccos MAOY «COUI n. KpacHbiif TekcTUIBIINK

pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuu B
Poccuiickon @enepauunm»;

« npukaza MunnpocBemnieHuss oT 17 mas 2012 r. Ne 413 «OO0 yTBepKaeHUH
deneparbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa CPEIHEro
o01ero oOpa3oBaHUs»;

o npukaza Munnpocsemenus ot 17 mas 2012 r. No 413 ¢ u3MEHEHHSIMU,
BHECEHHBIMU IpHKa3aMu MuHuUcCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparmu ot 29 nexadps 2014 r. Ne1645, ot 31 nekabps 2015 r. Nel578, ot
29 urons 2017 r. Ne613, ot 24 centsiOpst 2020 r. Ne 519, ot 11 nexadpsa 2020 r.
Ne712, ot 12 aBrycrta 2022 1. Ne 732, «O0 ytBepxkaeHuu (peaeparibHOTO
rocyAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJAapTaCPEIHErO oO1ero
00pa3oBaHUs;

o npukaza MunnpocBemenuss ot 18.05.2023 No 371 «O0 yTBepKIECHHH
benepanbHOI o0pa3oBaTeNbHOM IIPOTrpaMMBI CPEJIHETO oOuiero
00pa3oBaHUs;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenuu [lopsiaka
OpraHu3allii W OCYIIECTBIEHUS OO0pa3oBaTEIbHOM JCSITEIBHOCTH 10

OCHOBHBIM  0011€00pa30BaTEeNbHBIM MpPOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMmaM HayajabHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPEIHEro OOIIero
00pa3oBaHUs;

¢ Y4eOHOrO MJlaHa CPeHEro od1Iero oOpa3oBaHus;

denepanbHOl paboueil mporpaMMbl o yueOHOMY npeamMeTy « Du3nkay;
[Tonoxenuss «O pabounx mporpammax ydeOHBIX MPEIMETOB, KypcoB (B TOM
4uCciie KypCcOB BHEYPOUHOU NIeATENbHOCTH), yueOHbIX Moayiied MAOY «COII
1. Kpacubiii TekcTuabumg.

OBIIAA XAPAKTEPUCTUKA YUEGHOI'O INPEAMETA«DPU3NUKA

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaL B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa oOydaromwuxcsi, B (POpMUPOBAaHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJTHEHUU UMHU YY€OHBIX UCCIEIOBAHUM.




HEJIM U3YYEHWA YUEBHOTI'O IIPEIMETA «®U3UKA»

OCHOBHBIMH OCJIAMU U3YUCHUA (I)I/I?)I/IKI/I B O6I[I€M 06p3.30BaHI/II/I SABJIAROTCA .

dbopMUpOBaHHE HHTEpeca W CTPEMIICHHS OOYYAIOIIUXCS K HAydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTE/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC IMO3HAHUS U (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa HW3yYCHUS
OCHOB CTPOCHHSI MaTepHH U (DYHTAMECHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHHEe YMEHHUH OOBICHATH SIBJICHHS C HCIOJb30BaHHUEM
(bU3HYSCKUX 3HAHUH U HAYYHBIX J0Ka3aTeIbCTB;

dbopMHpOBaHHE TPESACTABICHUN O POJIU (U3UKU IS Pa3BUTHS JAPYTHX
CCTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

I[OCTI/I)KCHI/IC ITUX IIeNeH obecrieunBaeTCs pemiCHUCM CIICAYIOINNX 3aada4 B
IIpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCOHCTO O6HI€FO O6pa3OBaHI/IHI

puoOpeTeHNE CHUCTEMBI 3HaHUU 00 o01mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYas MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

dbopMUpOBaHHE YMEHHH NPUMEHATh TEOPETHUUCCKHUE 3HAHUA IS
OObsSICHEHUsS (PU3MYECKUX SBJICHUH B TIPUPOJEC M I TPUHATHS
MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHE CIIOCOOOB PpEIICHUS Pa3JIMUHBIX 3ajlad C $BHO 3aJaHHOMU
bu3nYecKol MOJIEIbI0, 3adad, IOJpa3yMEBalOIIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3MUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;
MOHMMaHUEe (U3UYECKUX OCHOB M TMPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

OBJIQJICHHUE METOJAaMH CaMOCTOSITEILHOIO TUIAHUPOBAHUS W TMPOBEACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIIpeTaluu HH(POPMAIUH,
OTpeIeNICHNs TOCTOBEPHOCTH MOJYYEHHOTO PE3yiIbTaTa;

CO3/IJaHU€ YCJIOBUM NJIsi pPa3BUTUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

MECTO YUYEBEHOI'O ITPEAMETA «®PU3NKA» B YHEBHOM IIJTAHE
B cootBerctBun ¢ ®I'OC COO yuebHblii peameT «Du3nKa» BXOIUT B
MpEeAMETHYIO 001acTh « ECTECTBEHHO-HAYUHBIE TIPEIMETHI) U SBIISACTCS

o0s3aTenbHbIM 15 u3ydeHusi. Ha nzyuenue ¢usuku (6a30BbIil ypoBeHb) Ha
yYpOBHE CpeaHero ooiiero oopasoranusi orBoautcs 136 yacon: B 10 kinacce — 68

yacoB (2 Jaca B Hefiento), B 11 kiacce — 68 yacoB (2 yaca B HEICIIO).



®OPMbI YUETA PABOYEN [TPOI'PAMMBI BOCIIUTAHW I B PABOYEN

[NTPOI'PAMME VYEBHOT'O IIPEJIMETA «®U3UKA»

Pabouass nporpamma Bocnutanuss MAOY «COII n. Kpacubiit TekcTHIBIIUK»
peanu3yeTcsi B TOM YUCJE U Yepe3 UCIO0JIb30BaHUE BOCIUTATELHOIO MOTEHIMANA
YPOKOB (DU3UKH.

BocnurarenbHblil moTeHIIMAT peaMeTa «hUu3uKa» peaau3yeTcs yepes:

[ToOyxnenue oOydaromuxcsi codI0aTh Ha YPOKE OOLICTPUHATHIE HOPMBI
MOBEJCHUS, TMpaBWjia OOMIEHUS CO CTapmuMu  (TIeAarorm4eCKUMHU
paboTHUKaMHU) W CBEpPCTHUKAMHU (0OyYarOMMMUCS), MPUHIMIBI Y4eOHOMH
JTUCIMIUTMHBI 1 CAMOOPTaHU3aIINH.

[TpuBneyeHre BHUMAaHHUA OOYYArOIIMXCS K IIEHHOCTHOMY  aCIEKTy
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBJICHUN, COOBITHI Yepes:

— oOpareHre BHUMaHHUsS Ha HPaBCTBEHHBIE aCMEKThl HAYYHBIX OTKPBITHH,
KOTOPBIE U3YYAIOTCS B JaHHBI MOMEHT Ha YPOKE;

—Ha TMPEJCTABUTENICH YUYEHBIX, CBSI3aHHBIX C H3Yy4YaeMbIMH B JaHHBIN
MOMEHT TeMaMH, Ha TOT BKJaJ, KOTOPbIH OHM BHECIIM B Pa3BUTHE Halleh
CTpaHbl WM MHpa, Ha JOCTOWHBIC MOJpPAKAHUS TMPUMEPHl UX JKU3HU, HA
MOTHBBI X TTOCTYIIKOB;

Hcnonp30BaHne BOCIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUA y4eOHOTO
npeaMeTaniiss GOpPMHUPOBAHUS y 00YUIAIONTUXCS POCCHHUCKUX TPATUITMOHHBIX
JTyXOBHOHPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 Moa00p
COOTBETCTBYIOIIUX 3aJlay I PEIHICHUs, MPOOJIEMHBIX CHUTYyalluid ISt
o0OCyXIeHHUsl B KJ1acce.

BxiroueHue B ypok UTPOBBIX MPOIEAYDP, KOTOPBIE MOMOTAIOT MOJACPKATh
MOTHBAIIMIOO0OYYAIONIMXCA K  TOJYYCHHIO  3HAHHWM,  HATKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHONICHWH B  KJacce, IMOMOTAIOT
YCTaHOBJICHHIO J0OpOKenaTeIbHOM aTMOChephl BO BpeMs YPOKa.
[Ipumenenne Ha ypOKe HHTEPAKTUBHBIX (OPM pabOThI, CTUMYITUPYIOIIUX
MO03HABATEIbHYIO MOTHUBAIIMIO O0YYaIOITIXCS.

[Ipumenenne TpynmoBoi pabOTBI WM pabOTBI B Tapax, KOTOpHIC
CIIOCOOCTBYIOTPA3BUTHIO HABBIKOB KOMAHIHOW paOOThl U B3aUMOJICHCTBUIO
C IPYTUMH 00YYaIOIIIUMHUCS.

Beibop m wucrnonb3oBaHWE Ha YpPOKax METOAOB, METOJUK, TEXHOJIOTHUH,
OKa3bIBAIOIIMXBOCTIUTATEILHOE BO3JICHCTBIE HA TUYHOCTH B COOTBETCTBHH C
BOCITUTATEIHLHBIM HJICAJIOM, [IETBIO U 3a/1a4aM1 BOCITUTAHUS.
WuumunpoBanne ¥ TOACPKKA  HCCICAOBATENbCKONH  ACSITETbHOCTH
IIKOJIBHUKOB B (pOpMe BKIIIOUEHHUS B YPOK PA3TUYHBIX HCCIIECTOBATEIHCKUX



3aJaHuil ¥ 3a7a4, 4YTO JaeT BO3MOXHOCTh OOyYaroIIUMCS TNPUOOPECTH
HAaBBIKM  CAMOCTOSITENILHOTO  PEHICHUSI  TEOPETHYECKOHW  MpoOIIeMBl,
reHepUpoBaHusT W O(OPMIICHHUS] COOCTBEHHBIX THUIIOTE3, YBAKHTEIHHOTO
OTHONIIGHUsI K  Yy)XUM  HJOesIM,  MyOJIMYHOTO  BBICTYIUICHUS,
apryMEHTHPOBAHUS M OTCTaWBaHUS CBOCH TOUKH 3PEHHSI.

VCTaHOBIIEHHE  YBaXHUTENBHBIX,  JIOBEPUTEIBHBIX,  He()OpMaIbHBIX
OTHOIICHUH MEXIy  y4YHUTElIeM W YYCHHKaMH, CO3JaHHE Ha YypOKax
IMOIMOHATIBHO-KOM(OPTHON CPEIIBI.



COLEPKXAHUE YYEBHOI'O IPEIMETA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®usuka — Hayka O mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KCliepuMEeHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (pU3HKE.

MonenupoBanue (U3MYECKUX SIBJICHUM W TpolieccoB. HaydHbie TUIOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonmHentHoe  nBukeHue. JIBWKEHHE  MATEpUANBHOW  TOYKHA 11O
OKPYKHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIB>)KEHUE CHAPSIOB, LICTIHbIC U PEMEHHBIE MEpEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUISL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsbkectd. IlepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: NOALINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VY cioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOIO TeENA, HMEIOLIEro0 OCh
BpAILICHUA.



Tema 3. 3akonvl coxXpaneHus ¢ MexaHukKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOUN YHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas DHEPTHs YIpYro
nedbopmupoBaHHo — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAaHEHUS MEXAHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJICHMCTBUSA 4YacTUI[ BemlecTBa. MoAenu CTpOEHHUsI Tra30B, XKUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
[enbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM



BemiecTBa. ['paduueckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cIOco0bI €€ n3mMeHeHus. KonmuecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiueHT moie3Horo
nericTBus TemioBod MmamuHbl. I{ukn KapHo um ero ko3pduIMEHT IOIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpEHHEH HSHEPruy Teja TMPH COBEPIICHUHU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpiT MO anuabaTHOMY pAacCIIMPEHUIO0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJYYEHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
OnekTpuueckoe moje. Hanpsok€HHOCTh  AneKkTpudeckoro moiig.  [IpuHuun
CYyNEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUKM HanpsKEHHOCTU AJIEKTPUUYECKOTO
OJISI.



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAasl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) AyieKTpuueckoi tenu. KopoTtkoe 3aMmbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 151 MpUMECHAas MIPOBOJAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJIETMPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX NMPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

IToctositHHBIE ~ MarHuThl.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUUM. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaeicTBrue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIAs CHja HWHAYKIHUM. 3aKOH AJIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHaykTUBHOCTh.  SIBIE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHEprus MarHuTHOTO OISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JluHUM UHAYKITMA MarHUTHOTO TOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CUJIbI MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XKMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUsI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSOKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHM IPU MPOU3BOJCTBE IEKTpod3Hepruu. Kynmbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TPAKTUYECKOE NPHUMEHEHHE: DIICKTPUUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanue cBONCTB BIHYXICHHBIX KOJI€OaHUH.

Hab6mronenne pe3oHanca.

CB0OOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHon BonHe. CBOWCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOJspu3anus, AudpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3 TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOMN KOJeOaHUM.

Hccnenosanue CBOWCTB JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KECHUE,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, UHTephepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoenne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas mwmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass omtmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~ MAakKCUMyMOB TIpM  TAJE€HUU MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronenune natepdepeHInm cBeTa.

HaGmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB N300payKeHU B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEUUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHM O8O ONMUKU

®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st dhoTodadpdexra. «KpacHas rpanunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHET0 GpoToaddekra.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GbOTOHOB MpU Mepexoje aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyrou. Bumawbl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHevaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JIOKAa3bIBAIOIIUE CIIOKHOCTh CTpOeHUsl sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiThl  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HyknmonHas moxens simpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco spa.

S nepHble peakuuu. JleneHue u CUHTES s€Ep.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHn4ecKkue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHA acTpoHOoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA M 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBoounu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B spax
rajakTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGnroneHnus: HeBOOPYKEHHBIM TIJ1a30M € HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUHN ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku w acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOAE, KoyieOaTelabHbIE
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUEC
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPSACEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEpAaTop IEPEMEHHOI0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHASA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30P,



anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuHas Oatapesi.
INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOEHUS y4eOHOro npeaMera « Ou3nka» AOJIKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA 00YyYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPraHU3alINHY;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5)Tpy10BOIro BOCIIMTAHMS:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6)3K0JI0rN4eCKOro0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJTAHUPOBAHKUE U OCYLIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OMbITa JIEITebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7)lIeHHOCTH HAY4YHOI'0 TIO3HAHMSL:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
u3ydeHus: (QUBUKA  OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jioru4ecKue aeiicTBUs:

CaMOCTOSITENNFHO ~ (OPMYJIHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOpPEYHMsI B paccMaTpHUBaeMbIX
bu3YeCcKuX SIBICHUSIX;

pa3pabarbiBaTh IUIaH pELIEHHUs MPOOJEeMbl C YYETOM aHadU3a HWMEIOIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSTELHOCTH;

KOOPAMHUPOBaTH M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIa/IeTh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBHIMU TMOHATHSIMH W METOJaMU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW AESITeIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MO3HAHUS;



BJIAJETh BHUAAMH JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIllIeHUs, HaXOJUTh apryMEeHThl IJIsi J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE PpEIICHHS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (OpPMYIUpOBaTh COOCTBEHHBIE 3aJauylM B 00Opa30BaTeIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora c nndopmanmueii:

BJIA/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUs U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBbHO OCYUIECTBJIATh IIOWCK, aHaJM3,
CUCTEMATHU3ALMI0 U HHTEpPIpEeTauuio MHPOPMALMK Pa3Iu4HbIX BHIOB U (HOpM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpk aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3HAYEHUsI UHPOpPMaALIUU U LENEBOM ayIUTOPHH, BEIOUpasi ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaJIU3aLUU.

KoMMyHHKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
NesTEIbHOCTH;

pacrmo3HaBaTh TMPEANOCHUIKM KOH(IUKTHBIX CHTyallMd ®  CMsT4aTh
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacrpenensiTh pojid C Y4ETOM MHEHHM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE MPOEKTHI, OLEHHBATh UJEHU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTpOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluHl, BEIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mpouecce qocTHKEHHST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI
no (u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeAnoIararonuii
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOM AMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAThCA K
AMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIEJIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €r0 TMPH OCYIIECTBICHWU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI
10 KVIACC

K koniy obOyuenuss B 10 kJiacce NpeaMETHbIE pPe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

e JIEMOHCTPUpOBaTh Ha MpUMEpax poOJb U MeCTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

e VYYMUTHIBATH TPaHUIl MPUMEHEHUS HU3YYEHHBIX (DU3UUYECKUX  MOJENei:
MaTepuajgbHas TOYKa, MHepLUualdbHas cucTeMa OTcuéra, aOCONOTHO TBEPIOE
TEJ0, UACAIBHBINA ra3, MOJAEIN CTPOEHUS ra3oB, XKUAKOCTEH W TBEPABIX TeEJ,
TOYEYHBIN 2JIEKTPUUECKUN 3aps]l IPU pelieHUU (PU3NUECKUX 3a7a4;

e pacno3HaBaTh (pU3MYECKUE SBICHUS (MPOIECChI) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEILIECTBA U
NEKTPOJUHAMUKHN: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIUHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHHE TeJ, ABM)KEHHE MO OKPYKHOCTH, HHEepLus,
B3aumoneicTeue Ten, auddysus, OpOyHOBCKOE JBUXKEHUE, CTPOCHHE



KUIKOCTEH © TBEPABIX TeJN, H3MEHEHHWE o0BhEMa Tel Mpu HarpEeBaHHUH
(oxJaxaeHuun), TEMIOBOE PaBHOBECHE, UCMAPEHUE, KOHJACHCAIUs, IJIaBJIECHUE,
KpUCTaJUIM3alusl, KUIEHUE, BJIAXXHOCTh BO31yXa, MOBBIIICHHE HABJICHUS ras3a
IIpU €ro HAarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXIAYy NapaMeTpaMu
COCTOSIHUS ra3a B U30IPOLECCAX, DJICKTPU3ALMS TEN, B3AMMOICHCTBUE 3apsI0B;
ONMMCHIBATh MEXAHUYECKOE [IBIDKCHHUE, WCIOJB3ySd (HU3NUCCKUE BEIMYHUHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
MMITYJIbC T€JIa, KHHETUYECKasl SHEPTrus, IOTCHINAIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTb;, IPU ONHCAHWM TPABUIBLHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCHOJB3YEMbIX BEIMYMH, UX OOO3HAUYECHUS] U CAUHUIIBI,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIIMUNHY C APYTUMHU
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: JABJICHUWE Trasza, TeMIeparypa, CpPeIHss
KUHETUYECKAas SHEprus Xa0TUYECKOTO JBYOKEHUS MOJIEKYI,
CPEOHEKBAApAaTUYHAsT CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPCHHSA
3Heprusa, padora raza, KO3(PPUUUEHT TOJIE3HOr0 JACUCTBUS TEIJIOBOTO
JBUTATENIS; TPU OMUCAaHWUU TMPABUJIBHO TPAaKTOBaTh (DUIUUYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMUMH, MX O003HAYEHHUS U €IUHHUIIBI, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BETUUUHAM;
ONUCHIBAaTh M3YYEHHBIE 3JIEKTPUUYECKUE CBOWMCTBA BEIIECTBA U AIICKTPUUYECKHE
sBJICHUST (MPOIIECChI), HCHOJB3YAd (PU3UYECKHE BEIMYMHBL: DIIEKTPUUECKHI
3apsid, DJEKTPUYECKOE II0JIe, HAIPSIKEHHOCTh MO, IMOTEHUUAN, PA3HOCTh
MOTEHIIMAJIOB;, TPH OMHCAaHWUU TPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICIT
UCIIOJIB3YEMbIX BEJIMYMH, UX O0O3HAYEHUS M €AUHUIILI; YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMU BETUUMHAMU;
aHAMM3UPOBaTh (PU3MUECKHE TMPOIECCHl U SBJICHHS, HCIONB3YS (DU3NUECKHE
3aKOHbl W TIPUHIUNBL: 3aKOH BceMHupHOro tsaroteHus, I, II wu III 3akoHbI
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW DSHEPTUHM, 3aKOH COXPAHEHUSA
MMIYJIbCA, MOPUHLMO  CYNEPHO3UIMUA  CWJI, NPUHIMUI  PABHOINPABUA
MHEPIMATIBHBIX CHUCTEM  OTCYETA, MOJIEKYJISIPHO-KUHETUUYECKYI0  TEOPHUIO
CTPOEHHUSI BEILECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPTUU
TEIJIOBOTO JIBMDXKCHHSI MOJICKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEepBhIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHMS DJICKTPUUECKOro 3apsiaa, 3akoH KynoHna,
MPUATOM pa3audaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro MaTeMaTHUUYECKOE
BBIPKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHITUIIBI JCHCTBUSA MAIIWH, TPUOOPOB M TEXHHUUECKUX
YCTPOWCTB; pa3inuyarh yCIOBUSA WX 0E€30MacHOTO  WCMOJb30BaHHS B
MMOBCEJIHEBHOM XU3HU;



BBITIOJHATh OKCIIEPUMEHTHI 110 HCCICAOBAHUIO (DM3WUSCKUX SBICHUH U
MPOIIECCOB C HCIOIB30BAHUEM TMPSIMBIX M KOCBEHHBIX WM3MEPEHHM, TIPH ITOM
dbopmynupoBath MpobieMy/3amady W THUIOTE3y Y4YeOHOTO SKCIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 00OPYIOBaHHS, MPOBOJUTH OMBIT H
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIIATh MPSMBIC W KOCBCHHBIC M3MEPEHUS (PM3MUCCKHX BEIMYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIM CIIOCOO M3MEPEHUS M UCIOJIb30BaTh W3BECTHBIC
METO/TbI OTICHKH TIOTPEITHOCTEH N3MEPECHHUIA;

UCCIICIOBaTh ~ 3aBHUCUMOCTH  MEXIy  (U3MYECKUMH  BEIMYMHAMH  C
UCTIONIb30BaHUEM TMPSMBIX U3MEPECHHI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATh pPe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKHX BEIIMYUH B
BU/JIC TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,
coOI0/IaTh MpaBuia 0e30MacHOr0 TpyAa MpPU MPOBEICHUU HCCIEAOBaHUN B
paMKax ydeOHOTO HJKCIEpPUMEHTa, Y4eOHO-UCCIIEeI0BATENLCKOW U MPOEKTHOMN
NEATETLHOCTH C UCTIOJb30BAaHUEM U3MEPUTEIHHBIX YCTPOUCTB M JTa0OPaTOPHOTO
000Opy1I0BaHUS;

peraTh pacu€THBIE 3a/1a91 C SIBHO 3aJaHHON (YU3UIECKON MOJAEIBIO, UCTIONIB3YSI
¢du3nyecKkue 3aKOHBI M TPUHIIMIIBI, HAa OCHOBE aHalW3a YCIOBHUS 3aJladyd
BBIOUpaTh (U3UUYECKYIO MOJICITh, BBIICATh (U3HMUSCKHE BETUIUHBI U (DOPMYIIHI,
HEOOXOaMMBIC IS €€ PeIIeHUs, TPOBOIUTh PACUYETHl U OIEHUBATH PEATbHOCTh
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMUNHBI,

penraTh KayeCTBEHHBIC 3a7aud: BBICTPAUBAThH JIOTUYCCKH HETPOTHBOPCUHBYIO
[EMOYKY PACCYXJICHHI C OMOpPOW Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue ABICHUS,

WCITOJIB30BaTh MPHU PEIICHUHM y4eOHBIX 3a7a4 COBPEMEHHBIC MH(POPMAIMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTSPIIPETAIIUN U TIPEICTABIICHUS
y4eOHON M HAy4YHO-TIONMYJISIPHOM WHGOpMAIMK, TMOJYYEHHON M3 Pa3IUdHbBIX
UCTOYHUKOB, KPUTUYCCKU aHAITM3UPOBATH MTOJTyIaeMyt0 HH(POPMAITHIO;
IPUBOIUTH MPUMEPHI BKJIaJa POCCHUCKHX W 3apYOC)KHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS 1O (PU3UKE B MOBCETHEBHOMW KU3HU IS
oOecrieueHus 0€30MACHOCTH TMPHU OOpaIleHUH ¢ MPUOOPaMH U TEXHUYECKUMU
YCTPOWCTBAaMH, I  COXpPaHCHHUS  370pOBbSI MW COONIIOJCHHS  HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloIIeH cpee;

paboTaTh B TpyIIe C BHINOJHCHHEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh Pa0OTy TPYIIBI, PAMOHAIBHO pPacCIpeAcisiaTh OOSI3aHHOCTH |
IUTAHUPOBATh  JACITEILHOCTh B  HECTAHAAPTHBIX CHUTYallMSX, aJeKBAaTHO



OIICHWBATh BKJAJ  KaXIOr0 W3 YYaCTHUKOB TPYNIBI B  PEIICHUE
paccMaTpUBaEeMOi MPOOIIEMEI.

11KJIACC

K xonmy oOydenmss B 11 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha MpHUMEpax pojdb M MecTo (Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B Pa3BUTHM COBPEMEHHOM TEXHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKOW NEATEIBHOCTH JIIOACH, LIEJIOCTHOCTh U €IMHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUUTBIBaTh TPAHULIBI IPUMEHEHUS] U3YUEHHBIX (PU3NUYECKUX MOJIEJIEH: TOUEUHBIN
ANEKTPUYECKUI 3apsil, JIyd CBETA, TOUEUHBI MCTOYHHK CBETA, SIAEPHAs MOJEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO Si/ipa IIPH pelieHnu GU3NYECKUX 3a/1ay;
pacrno3HaBaTh (PU3NYECKUE SBICHUS (MPOLIECCH) U OOBSCHITH MX Ha OCHOBE
3aKOHOB  QJIGKTPOJMHAMUKM U KBAHTOBOM  (PU3MKM:  BJIEKTpUUYECKas
MIPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUS TOKa,
B3aUMOJICHICTBME  MAarHUTOB,  BJEKTPOMArHUTHAas  MHAYKLUMS,  JIEWCTBHE
MarHUTHOTO TMOJs Ha TPOBOJHUK C TOKOM MW JBIXKYUIMHCA  3apsj,
AJIEKTPOMAarHUTHbIE KOJEOaHWsS U BOJHBI, NPSIMOJIMHEMHOE PpaclpoCTpaHEHUE
CBETa, OTPaXEHHE, MpeJIOMIICHHE, UHTephepeHNs, AUPpaKIUs U MOJSIpU3ALUS
CBeTa, Aucnepcus cBera, gotoanektpudeckuil 3¢dext (pororddekT), cBeToBOE
JaBJI€HUE, BOZHUKHOBEHHE JIMHEWYATOT0 CIEKTPa aToMa BOJIOPO/Ia, €ECTECTBEHHAs
Y UCKYCCTBEHHAsl PaJJUOAKTUBHOCTD;

ONHUCHIBATh HM3YyUYEHHBIE CBOMCTBA BeLIeCTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  IPOBOAMMOCTD  PAa3JIMYHBIX  CpeA) U
ANIEKTPOMATHUTHBIE SIBJIEHUS (MPOLECCHI), UCMOIb3Ys (PU3NYECKHE BEITUYHHBIL:
ANEKTPUYECKUH 3apsiji, CHJIa TOKA, AJIEKTPUUECKOE HANpPsHKEHHE, DIIEKTPUUECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, FIEKTPOABIKYIIAs cujia, paboTa TOKa,
UHAYKIUS MarHUTHOTrO mojs, cuia Amnepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYUIKHA, DHEPrus AJIEKTPUYECKOr0 M MAarHUTHOTO TMOJIeH, MEepUo] M YacToTa
KoJieOaHuil B KoJieOaTeNbHOM KOHTYpE, 3apsA]l M CHJIa TOKa B IIpolecce
FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KOJeOaHWil, (POKyCHOE pacCTOsSHHE U
ONTHUYECKasi CUJIa JIMH3bI, NP ONUCAHUM MPABWIBHO TPaKTOBAaTh (DU3MUECKUI
CMBICTT HCHOJb3yEMbIX BEJIMYUH, MX OOO3HAYEHHMs] M €IWHUIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIMYUHY C JPYTrUMU
BEJTMYMHAMU;

OIHCHIBATh U3yUYEHHbIE KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCIIONB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI MU 4acTOTa CBETA,
SHEPrusi U UMITYJIbC (DOTOHA, MEpUOJ MOJypacnaaa, SHEPrusl CBSI3U ATOMHBIX
a51ep, MPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI MCHOIb3YEMbIX



BEJIMYMH, UX OOO3HAYCHUS W €IUHHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIOIIHEC
TaHHYI0 (DU3UYECKYIO0 BEIMUMHY C JPYTUMHU BEJIMYWHAMU, BHIYUCIISITH 3HAUCHUE
(bU3HYECKON BEIIMYNHBI,

aHAIM3UPOBaTh (U3MUECKUE MPOIECChl U SBJICHHS, MCHOJIb3Yys (U3NUYECKUE
3aKOHBI M IPUHIIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIHHOTO U MapaliIeIbHOrO
COCIMHEHUS MPOBOJHUKOB, 3akOoH JlKoyns—JIeHna, 3aKOH 3IEKTPOMarHUTHOU
WHIYKITUW, 3aKOH TIPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI NPEJIOMJICHHS CBETA, ypaBHEHUE ODWHIITEHa i dhoTodPdekra,
3aKOH COXpaHEHUsl SHEPIHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHUsS] MAacCOBOI0 4Hciia, mocTynarsl bopa,
3aKOH  paJuOaKTUBHOTO  pacmajga, 0Opud 3TOM  pa3iaudaTh  CJIOBECHYIO
(bOpMyTHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OnpeeNsaTh HaNpaBJIEHUE BEKTOpa MHAYKIIMM MArHUTHOTO TOJISA MPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M ONMHUCHIBATh M300paKEHUE, CO3/IaBAEMOEC TUIOCKHM 3€pKaJioM, TOHKOU
JIMH30M;

BBITIOJIHATh ~ DKCIIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM TPSIMBIX M KOCBEHHBIX HU3MEPEHHI: MPU 3TOM
dbopmynupoBath mpobJeMy/3agady W THUIOTE3Y YYEOHOTO HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMIOKCHHOTO O0OPYIOBAaHUSA, MPOBOJHWTH OIBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISITh TPSMbIE U KOCBEHHBIE U3MEpPEHUS (U3MUECKUX BEIUYHH, TPU
ATOM BBIOMpATh ONTHUMAIBHBIA CIIOCO0 M3MEPEHHUS M UCIOJIb30BaTh U3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HWCIOJIB30BAHUEM IMPSMBIX
U3MEpPEHUI: TP 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3UYECKHX BEJIMYWH B BUJIE TAOIHI] U TPpapUKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICOBAHUS;

cobyoaaTe mMpaBwia O€30MacHOro TpyJa MPU MPOBEICHUM HCCIEAOBAHUNA B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, YYEOHO-HCCIEAOBATEIIbCKOM M TMPOCKTHOM
JESTETPHOCTH C MCTOIB30BAHHEM M3MEPUTEIBHBIX YCTPOUCTB M JIa0OPAaTOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIC 3aa4 C SBHO 3aJJaHHOW (PU3NYECKON MOJECIBIO, MCTIONb3Ys
¢u3rYecKre 3aKOHbBI ¥ TIPUHIIMITHEI, HA OCHOBE aHaJIN3a YCJIOBHS 3aa4H BRIOUPATh
¢u3nuecKyr0 MOJENb, BBIACHATh (PU3WYECKUE BEIWMYMHBI U (POPMYIIHI,
HEOoOXoauMBbIC IS €€ PEIIeHUs], TPOBOJIUTh PAcCUEThl M OIEHWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,



pemaTh KadyeCTBEHHBIE 3a/ayd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IpPHU PEIICHUH Y4YEOHBIX 3aJady COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIIM3UPOBATH IMOTYYaEMYI0 HH(OpMaLHIO;

OOBSCHATh NPUHLUIIBI JEUCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasauyaTh yCIOBUS X O€30M1aCHOTO MCIIOIb30BaHMS B IOBCEAHEBHON KU3HU;
IPUBOJUTH MPUMEPHl BKJIaJa POCCUHWCKUX MU 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU Y TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B TOBCEIHEBHOM KU3HU IS
obOecrieueHns O€30MACHOCTH MNpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B IpyNIE C BHITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJ€i, IUIAHUPOBAThH
paboTy TIpynmbl, pPalMOHAIBHO PpacHpeleisITh OO0SI3aHHOCTU U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJ€KBaTHO OLEHUBATh BKJIAJ
KOKJIOTO0 M3 YYaCTHUKOB TPyNNbl B PEIICHHE pacCMaTpUBaeMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposkie)
pa3/ieioB U TEM KonTpoabHsbie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE
TporpaMmMbI padoThI padoThI
pecypchl
Pa3zgen 1. ODU3UKA U METO/IbI HAYUHOI'O ITO3HAHUSA
dusuka 1 METOIBI Bbubnnorexa [JOK
1.1 2
HAYYHOTO MO3HAHHS https://m.edsoo.ru/7f41bf72
HUroro no pazneny 2
Pa3zgen 2.MEXAHUKA
bubnnorexa [JOK
2.1 K 5
HHeMaTHRa https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
2.2 7
Hlumaniica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 1 1 bubanorexa [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
HWroro no paznmery 18

Pa3zgen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 ﬁiﬁf’iﬂ Ho- 9 1 BuGmiorexa HOK
' YVPHO” https://m.edsoo.ru/7f41bf72
KHHETUYECKO# Teopuu
3. OcHOBBI 10 1 bubanorexa [JOK
' TEPMOJIUHAMUKH https://m.edsoo.ru/7f41bf72
A
3.3 corif:;:ZIze ecTBa 5 Bubamorexa LIOK
' B ' https://m.edsoo.ru/7f41bf72
®Da30BbIE IEPEXOBL
HUroro no paznmery 24
Paznen 4.9JIEKTPOJJUHAMUKA
bubnnorexa [JOK
41 UEKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
ITocTosHHBII
49 3IEKTPUUECKUN TOK. 12 1 bubanorexa [JOK
' ToKM B pasnM4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO 68 3 3
YACOB 110 ITPOT'PAMME
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11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jesnoB U TeM DJieKTpoHHbIEe (I (ppoBHIE)
KonTpoabHbie Ipakrnuyeckue
n/n mporpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoTsI
Paznean 1.2JIEKTPOIUHAMHUKA
11 MarauTHOe 1011e. DIeKTPOMarHUTHAS 1 1 3 Bubmmorexa IIOK
' UHIYKIHSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS 11 BOJTHBI
21 MexaHuueckue U 3JEKTPOMAarHUTHhIE 9 1 Bubnmoreka [IOK
' KoneGanus https://m.edsoo.ru/7f41c97c
99 MexaHnuecKue U NEKTPOMarHATHBIC 5 1 Bubmmorexa IIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubanoreka [JOK
2.3 O 10 3
fra https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 24

Pazgen 3.0CHOBBI CIELHIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cIEUAJILHON TEOpUU 4 1 Bubnmoreka IIOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znean 4 KBAHTOBAS ®U3UKA
a1 3 . 6 Bubnmoreka IIOK
. JIEMEHTHI KBAHTOBOM ONTHKHU
https://m.edsoo.ru/7f41c97c
49 CroocHIe aToMa 4 Bubnmoreka IIOK
. HHE aTOM
® https://m.edsoo.ru/7f41c97c
butnuoreka IJOK
4.3 A 5
TOMHOS SpO https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 15

Pazgen S.OJIEMEHTBI ACTPOHOMMWU U ACTPO®PU3UKHU

51 DIeMEHTBl aCTPOHOMHUU U 7 1 Bubmmorexa [IOK
' acTpopU3MKU https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 7
Paznen 6.0BOBIIAIOLIEE IOBTOPEHUE
Bubnmoreka IJOK
A1 4
6 Obobumatomee nosTopetiie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[NPOIT'PAMME
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