B

ABTOHOMHAasl HEKOMMepYecKasi 00pa3oBaTe/bHAA OPraHU3aA U
BbICIIEro oOpa3oBaHus

«BopoHexxkcKHi IKOHOMHKO-TIPABOBOI HHCTHTYT»
(AHOO BO «B3I1IN»)

AHOO BO MopnucaHo ynudposon YTBEP}KHAIO

" > noanucbto: AHOO BO .

BOPOHEXCKIN "BOPOHEXCKMNI
3KOHOMMKO- SKOHOMUKO-IPABOBOVA ?OI[I/I‘ICCKOI/I pabore
NMPABOBOW NHCTUTYT", AHOO BO

“ A0, YKUIBHUKOB
27 20 ’—«f

" "B3nn", BaNnu
MHCTUTYT, AHOO BO [ata: 2021.11.29 08:25:32

"Barnu", Baru +03'00'

YYEBHO-METOJJAYECKAN KOMILUIEKC JUCIUILINHBI

bJ1.07 EctecTBO3HAHHE
(1mdp 1 HANMEHOBAaHUE AUCIUTUIAHBI)

40.02.01 IIpaBo u opraHu3aiys COIUaILHOTO 00ECIIeUeHH

(ko1 1 HAMMEHOBaHNE CTICTIHATLHOCTH)

KBanu¢ukanus BoITyCKHUKA Opucr
(HamMeHOBaHWE KBATU(UKAIINN)

YpoBens 6a30B0or0 00pa3zoBanus oOyuatomuxcss OcHOBHOe oOiiee oOpa3oBaHHE
(ocHOBHOE/CpeaHee 00IIee 00pa3oBaHue)

Bun noarorosku bazoBbli
(6a30BbI# / yriryONeHHBIN)

dopma oOydeHUS OuHasl, 3a04Hast
(ouHas, 3a09Has)

['ox Hayaa MOATrOTOBKU 2022

Boponex 2021



2

Y4ueOHO-METOANYECKU KOMIUIEKC IUCHUIUIMHBI pa3pabOTaH Ha OCHOBE
nucbMa JlemapramMeHTa TroCyJapCTBEHHON TOJUTUKM B cdepe MOArOTOBKH
pabouunx kaapoB u JIIO «Pekomennanuu no opraHu3anuu NOJy4YEeHUs] CPETHETO
oOmiero oOpa3oBaHusi B Tpejesiax OCBOCHHS 00pa3oBaTENbHBIX MPOrpaMMm
cpeaHero mnpodeccuoHalbHOTO 00pa3oBaHMs Ha ©0a3e OCHOBHOIO OOIIEro
o0pa3oBaHus C yueToM TpeOoBaHM (efepanbHbIX TOCYIaPCTBEHHBIX CTAHIaPTOB
U TosiydaemMoil mpodeccuu UM CIEUUaTbHOCTH CpelHero npodecCroHaIbHOro
oOpa3zoBanusi» ot 17 mapra 2015 r. N 06-259 ¢ yyetoM npumMepHON IpOrpaMMsl
o0m1eo0pa3oBaTebHON  IUCHUIUIMHBL  «ECTeCTBO3HAHUEY, PEKOMEHIOBAHHOM
denepanbHBIM T'OCYJAPCTBEHHBIM AaBTOHOMHBIM yupexaeHueMm «dDenepaibHbli
WHCTUTYT pa3Butus oOpazoBanus» (OI'AY «DPUPO») B kadecTBe NMpuUMEpHOM
POrpaMMBbI JIJISl peaju3alii OCHOBHOW TpodeccroHambHOi 00pa3oBaTeIHLHOM
nporpammbel CIIO Ha Ga3ze OCHOBHOTO 00I1Iero 00pa3oBaHUsl C IMOJIYYCHHEM
cpeaHero ob6mero oOpaszoBaHusi, npotokod Ne 3 or 21 wwona 2015 r.
(peructpannronHbiii HoMep peteH3uu 373 ot 23 utonsg 2015 r. DI'AY «OUPOy).
Y4yeOHO-MeTOANUECKUI KOMIUIEKC TUCHUILIMHBI COOTBETCTBYET TPEOOBAaHUSAM K
NpEeAMETHBIM  pe3yJibTaTaM  OCBOCHMSI  JaHHOM  MNpeAMETHOW  0O0JacTH,
YCTaHOBJICHHBIM denepaabHbIM roCy/1apCTBEHHBIM o0pa3oBaTenbHbIM
CTaHAapToM cpeaHero oOmiero oOpazoBaHusi (yrB. Ilpukazom MwunHoOpHAYKH
Poccum ot 17 mast 2012 1. Ne 413).

Y4eOHO-METONNYECKUH KOMILJIEKC TUCIHUIUIMHBL OJ00peH Ha 3aceJaHuu
Kadeapbl 00X TUCITUTUIINH CPETHEr0 MPOPECCHOHAIBHOTO 00pa30BaHMsl.
[Tpotokon ot 24 HosOpst 2021 1. Ne 4.

B P
3asenyrommuii kadeapoii - 4 ﬂ} O.C. PynkoBckas
\(TK{I[HI/ICB) (MHAIMATBL, (aMUITHS)
Pa3paboTtunk:
MIPENOJABATEIb H.A. JIyneBa

(3aHMMaeMasi J0JDKHOCTD) @nﬂcn) (uHUIMANBI, haMUINA)
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1. MIPAKTUYECKWUE U UHTEPAKTUBHBIE 3AHSTHS
MO TUCHUTIJINHE

bJ1.07 EctecTBO3HaHUE
(MHIEKC, HANMEHOBAHUE TUCIIUILIHHEI)

1.1. Ilnanel npakTudeckux 3ansaTuid no gucuunianHe bJ1.07 EcrectBoznanue

Tema 1. BBenenue
Ounas popma o0yuenust — 0 yacoB, 3ao0uHas Gpopma oOydeHus: — ) 4acos.
®duzuka — (yHgamMeHTadbHas Hayka O MpHUpojae. EcTecTBeHHO-HAYUHBIN
METO/I IO3HAHUS, €70 BO3MOXXHOCTH U TPAHULIBI TIPUMEHUMOCTH.

OKCIEpUMEHT U TEOpHsl B MPOLECCE MO3HAHUSI MPUpobl. MoaeaupoBaHue
dbu3ndeckux SBIEHUN W TpolleccoB. EcTecTBEeHHO-HaydHas KapTHHA MHpPa U €€
BAKHEMIIIME COCTABIIAIOIINE.

EnuHcTBO 3aKOHOB MPUPOJIBI U COCTaBA BelllecTBa BO Beenennoil. OTKpbITUs
B (hr3MKe — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJIOTUU ITPOU3BOICTRA.

Bormpocsr:
MonenupoBanue GuU3MUECKUX SABJICHUN U MPOIIECCOB

TeMbl JOKIa0B M HAYYHBIX COOOIIICHMIA:
1. DKCIIEpUMEHT B €CTECTBEHHBIX HAYKaX
2. ®u3nvecKre TPUHIUIBI pad0ThI KOMIIBIOTEPA
3. Ucnonbs30Banue na3zepa B HAYKE U TEXHUKE
4. Boigarouuecst pu3uku

[ToaroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a0YHOU
¢dbopMbl 00ydeHus — 2 yaca
KoHTposbHbIE BOITPOCH:
1. ®usnka — pyHIaMEHTaIbHAS HayKa O IPUPOJIE
2. MogaenupoBanue Gpu3nyecKux SBJICHUN U MPOLIECCOB.
3. EcrecTBeHHO-Hay4YHas KapTUHA MUPA
4. EnMHCTBO 3aKOHOB IPHUPOJIBI M COCTaBa BellecTBa BO BeeneHHoil.

Tema 2. MexaHuka

Ounas popma 00yuenus — 2 yaca, 3a04uHas popma o0ydeHus — 2 qaca.

Kunemaruka. Mexanunueckoe nBmkeHue. Cucrema orcuera. Tpaekrtopus
JBUYKEHUS.

ITyts. [lepemenienue. PaBHOMEpHOE NMPSAMOIMHENHOE IBH>KEHHE. CKOPOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHUSA. 3aKOH CIIOXKEHUSI CKOPOCTEH.
I'paduku pBmwxenusa. CpenHss CKOPOCTh IPH HEPABHOMEPHOM JBU)KCHUU.
MrHoBeHHass  CKOpOCTb. PaBHOYCKOpEHHOE€  MPSMOJMHEWHOE  JBUYKCHHUE.
VYckopenue. CpoOoanoe mnaneHue Ten. KpuBosinHelHOe JBUXKEHHE. YTIIOBas
CKOpOCTb. PaBHOMEpPHOE [BMKEHUE II0 OKPYXKHOCTH. LleHTpocTpeMurenbHoe
YCKOpEHHE.
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Junamuka. Macca u cuna. Bzaumoaeiicteue ten. 3akoHbl JUHAMUKA. CHITBI
B npupoje. Criocodbl u3MepeHus cuil. MHepiuanbHas cucremMa OoTcyeTa. 3aKOH
BCEMUPHOTO TAroTeHUs1. HeBeCOMOCTb.

3aKkOoHBI COXpaHEHUs] B MexaHuke. MMmynbc Tena. 3aKoH COXpaHECHUS
MMITYJIbCA.

PeaktuBHOe nBuxkeHnue. Mexanudeckas padora. MomHocTts. PabGota cuiibl
TATOTEHUS, CWJIbI YIIPYTOCTH U CHJIbI TpEHUSL. MeXxaHuuecKasi SHEPTUsl.

Kunernueckas sneprusi. Kunernueckas sneprust u padora. IloreHunanbHas
SHEpPrusT B TPABUTALMOHHOM 1moJie. [loTeHuuanbHas dHEpPrus  ymnpyro
nehOpMUPOBAHHOTO TeJa. 3aKOH COXPAaHEHUS MOJTHOW MEXaHUYECKOM YHEPTHUH.

Bomnpocsr:
HccenenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT MAaCChl TeJA.

TeMbl JOKIa0B M HAYYHBIX COOOIIICHMI:
1. JIsmxenue mianet COJTHEYHOM CUCTEMBI
2. PeakTUBHOE IBUKEHHE B MPUPOJIE U TEXHUKE
3. Pa6oter . HeroTona
4. Bo3MOX€H 11 BEUHBIIl JBUTATEID?

[TonroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJBHBIE BOIMPOCHI I 3a0YHOU
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
MexaHU4eCcKOe JBMKECHUE
3aKOHBI JUHAMHUKU
Mexanudeckas paboTa U MEXaHUYECKask YHEPTHUs
[ToreHnanbHasg U KUHETUYECKAs YHEPTUs

‘.bwl\)»—‘

Tema 3. OcHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJAUHAMUKU
Ounas popma o0yuenust — 0 yacos, 3aouHasi hopma o0ydeHus — 0 gacos.

MonekynsapHas (u3uka. ATOMUCTHYECKAss TEOpUS CTPOCHMS BEIIECTBA.
HaGnrogeHuss ¥ OMNBITHI, TMOATBEP)KAAIOIIME ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBa. Maccel U pa3Mepbl MOJIEKYJ. TennoBoe NBHKEHUE YaCTHI] BEIIECTBA.
bpoynoBckoe nBmxkenue. HMpeanmbnbiii ra3. Temmeparypa kak Mepa cpeaHen
KMHETUYECKOW DHEPrUM YaCTUL. YPaBHEHME COCTOSIHUS MACAIBHOIO rasa.
N3omporieccsl u ux rpaduku. OOBsICHEHNE arperaTHBIX COCTOSIHUI BEIECTBA U
$a3oBBIX TEPEXOJ0B MEXKIy HHUMH Ha OCHOBE AaTOMHO-MOJICKYJISPHBIX
IIPEACTABICHNAMN.

CBsi3p MEXAy JaBJIICHHEM M CPEIHEN KHHETHYECKOW 3HEPrueil MOJEKYII
raza. PaGora raza. Mogens sxunkoctu. [loBepXHOCTHOE HATSKEHUE U CMAYMBAHUE.
Kpucrammueckue u amopdHbie BeniecTa. JKuakue KpucTasuibl.

Tepmonunamuka. BryTpenHsis »Heprusa. PabGora u Temioornaya Kak
CIOCOOBl M3MEHEHWs BHYTpeHHeW »dHepruu. llepBblii u BTOpOW 3aKOHBI
TepMoauHaMUKK. [lpuHiunel aeiictBus TemioBbix MamuH. KIIJ[ TenmoBbix
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I[BHFaTeJIeﬁ. TerioBble MAllIMHBI U UX IMPUMCHCHHUC. DKOJIOTHYECKHUE HpO6J’I€MBI,
CBs3aHHBIC C IPUMCHCHUCM TCIJIOBBIX MAIlIMH 1 HpO6HCMBI 3H€pFOC6ep€}KCHI/IH.

Bompocsr:
ArperaTHbl€ COCTOSIHUS BEILIECTBA

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHMIA:
1. TermoBble MAlIMHBI ¥ KX IPUMEHECHUE.
2. Dkojoruyeckue MpoOJeMbl, CBSI3aHHBIE C MPUMEHEHUEM TEIUIOBBIX MAIUH U
IPOOIEMBI SHEPTOCOEPEIKCHHUS.
3. DBodIOLMS B3TJIAI0B HA CTPOEHUE BEIIECTBA
4. ®da3oBbIC MEPEXOIbI MEXKTY arPEraTHHIMUA COCTOSIHUSIMU BEIIECTBA

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIMPOCHI JIJIsI 3a0UHOM
dbopmbl 00ydeHus — 2 yaca
1. 3akoHBI TEPMOJAMHAMUKH.
2. TloBepXHOCTHOE HATSHKEHUE U CMauUBaHUE
3. Maccsl 1 pazmepbl MOJIEKYJT
4. TennoBoe ABMKEHHUE YACTHIL BEIISCTBA

Tema 4. OCHOBBI IEKTPOJUHAMUKH

Ounas popma oOyuenus — 2 yaca, 3a04Has popma oOydeHus — 2 qaca.

OnekTtpocTaThka. B3auMoAeicTBUE 3apsyKEHHBIX TeNl. DJIEKTPUYECKHIA
3apsii.  3aKOH  COXpaHEHUs  JJeKTpUYeckoro 3apsima. 3akoH  KyioHa.
DNEKTPOCTATHUECKOE MOJIE, EM0 OCHOBHBIE XapAKTEPUCTUKU U CBS3b MEKIY HUMHU.
[TpOBOJTHUKH M U30JIATOPBI B 3IEKTPOCTATUYECKOM MOJIE. DIEKTPUUYECKAS] EMKOCTD
KOHJICHCATOpa. DHEPTHUSI JIEKTPOCTATUUECKOTO MOJIS.

[Toctostnubid  TOK. IlocTOosiHHBIM  snekTpuyeckuid Tok. Cuila  TOKa,
HaIpsHKEHUE, AIEKTPUYECKOE CONpOoTHBIEHUE. 3akoH OMa i ydacTKa LENu U
MOJIHOM 3JIeKTpUuecKol uenu. PaboTa U MOUIHOCTH MOCTOSTHHOTO TOKa. 3aKOH
Jxoyns-Jlenua. TenmoBoe AEHCTBUE SIIEKTPUUECKOTO TOKA. DIEKTPUUECKUN TOK B
pPa3IMYHBIX CpeAax.

MaruutHoe mnoje. MarHuTHOE MOJE€E M €ro OCHOBHBIE XapaKTEPHCTHKH.
JlelicTBUe MarHuTHOIrO TIOJiI HAa MPOBOJHUK C TOKOM. 3akoH Awmmepa.
Onextpoasurarens. Cuna JlopeHna.

SBneHue BIEKTPOMATHUTHOM HWHAYKUUU. 3aKOH  3JIEKTPOMArHUTHOMN
uaaykuuu. IlpaBuno Jlenna. Camounaykuusa. WHIyKTUBHOCTb. OHeprus
MarHUTHOT'O MOJIS.

Bomnpocsr:
COopka 3JeKTPUYECKOM e U U3MEPEHUE CUIIbI TOKA M HANPsHKEHUS Ha ee
pPa3JIMYHBIX y4aCTKaXx.

TeMbl TOKIIaA0B ¥ HAYYHBIX COOOIICHMI:
1. MarautHoe 1moJjie 3eMiu
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2. IlpuMeHeHHe 3IEKTPOIBUTaTENS B TEXHUKE
3. IIpupoiHOE 3IIEKTPUYECTBO
4. OCHOBHBIE XapaKTEPUCTUKHU IEKTPOCTATUYECKOTO OIS

[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOM
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHBIE BOMPOCHI:
B3aumoneiicTBue 3apsKeHHBIX TE
[IoCTOSHHBIN 3JIEKTPUUECKUN TOK
MarauTtHoe o€ U €ro OCHOBHBIE XapaKTEPUCTHKHU
SIBieHMe 3MEKTPOMArHUTHON UHIYKITH

AW N =

Tewma 5. Konebanus 1 BOJHBI

Ounas gopma oOyueHus — 4 yaca, 3aounas hopma ooyueHus — 2 Jaca.

Mexanuueckue kosebaHuss ¥ BoJiHbL. CBOOOAHBIC KojeOaHus. Ilepuwon,
4acToTa U aMIUIUTyAa kosiebaHuil. ['apmoHndeckue konedanus. MaTtemaTtudeckui
U TOpYXUHHBIM MasTHukH. [IpeBpanieHue 5SHEpruM NpU TAPMOHHYECKHX
KOJICOAHUSIX.

MexaHuveckue BOJIHBI U UX BHJIbI. 3BYKOBBIE BOJHBI. YJbTPa3BYKOBBIE
BOJIHBL. YJIBTPA3BYK U €0 UCIOJIb30BAHUE B MEJUIIMHE U TEXHUKE.

DneKTpOMarHuTHBIE KojeOanusi u BOJHBL. CBOOOAHBIC AIEKTPOMATrHUTHBIC
KoJIe0aHusl.

KonebarenbHbIi KOHTYP. dopmyna Tomcona. BrinyxeHHbIE
AJIEKTPOMArHUTHBIE KoJieOaHus. ['apMOHMYECKHE SJIEKTPOMArHUTHBIE KOJICOAHUSI.
OnekTpudeckuil pe3oHaHc. [lepemennblii Tok. Dnekrtporeneparop. Ilonyyenue u
nepemaya aekTposHeprun. [Ipodiaemsr sHEprocOepeKeHums.

DNEeKTpOMarHuTHOE  ToJie.  DJIEKTpOMarHuTHble  BOJMHBL.  CKOpOCTH
AJIIEKTPOMArHUTHBIX ~ BOJIH.  [IpUHIMIBI ~ paguoCBsi3M U TEJIEBUICHUS.
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX BOJIH PA3jIM4YHOrO JUANa3oHa B TEXHUYECKHX
CpencTBax CBsI3U, MEAUIIMHE, PU U3YUYEHUU CBOMCTB BEIIECTBA.

CaetoBble BOJIHBI. Pa3BuTHe TpencCTaBICHU O MPUPOJE CBETAa. 3aKOHbBI
OTpakeHus1 U mpenomieHus ceta. MHrepdepenuus certa. Judpakius csera.
Hudpaxnuonnas pemerka. I[lomspuzanus cBera. Jlucnepcus cBeta. JIMH3BIL
®opMyiia TOHKOH JIHH3BL. ONTHYECKHE PUOOPHI.

Bomnpocksr:
1. U3yuenune konebanmii MaTeMaTHIECKOTO MasiTHUKA.
2. Uzyuenue nuntepdepeHuu u qudpakiiuu CBeTa.

Tembl JOKIIa0B ¥ HAYYHBIX COOOIIECHUI:
1. McTopust paquocBsI3u U TEICBUACHHUS
2. YABTpa3ByK U €ro UCTOJIB30BaHUE B MEIUIIMHE U TEXHUKE.
3. Mcnonb30BaHne 37IEKTPOMATrHUTHBIX BOJH B MEIUIIMHE W TEXHUKE
4. I'mobanpHast sHEepreTUdeckas mpodaeMa
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[ToaroTOBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI IS 3a0UHOM
dbopmbl 00ydeHuss — 2 yaca
KoHTpobHBIE BOTIPOCHT:
Mexannueckre KoueOaHusl ¥ BOJTHBI
DNEKTPOMAarHUTHBIE KOJICOAHHs U BOJTHBI
DNEKTPOMarHUTHOE TOJIe
CBeTOBBIC BOJTHBI

=

Tema 6. DneMeHThI KBAHTOBOM (PU3UKH

Ounas popma 006ydenus — 0 gyacos, 3aounas popma o0yueHus - 2 yaca.

KBanToBbIe cBONMCTBA cBeTa. PaBHOBECHOE TEILIOBOE M3nydyeHue. KBanTtoBas
runore3a [lmanka. dortosnexktpuueckuid >Pdext. YpaBHeHHe ODWHINTEHHA A
BHenHero goroaddexra. PotoH. Jlapnenue csera. Jlyanusm cBOWCTB cBeETa.

®dusuka aroma. Moaenu crpoenus aroma. OnbiT Pesepdopaa. IlocTynarsr
bopa. OObsicCHEHME JMHENYATOr0 CHEKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorsonmienue u ucnmyckanue csera aromoM. KsaHToBas
sHeprud. IlpuHnun  pelicTBUA MW HMCHOJB30BaHMe  Jlasepa.  OnrTudeckas
CIIEKTPOCKOIIUS KaK METOJ U3YUYEHUS COCTaBa BELIECTBA.

@uszuka aTOMHOIO SApa M 3JIEMEHTAPHBIX 4acTHL. COCTaB M CTPOCHHE
aTOMHOTo sapa. CBoilCTBa SJAEPHBIX CHJI. ODHEpPrus CBA3M U Je(EeKT Macchl
aTOMHOTO sipa. PagnoakTuBHOCTE. Buabl pamoakTUBHBIX MPEBpALICHUI. 3aKOH
paaroakTUBHOTO pacnaga. CBoiicTBa HMOHUBHPYIOUIMX SAEPHBIX H3JIyYECHHM.
PannoakTuBHBIE M3ITyYEHUS] U UX BO3JIEHCTBHE HA >KMBBIE OpPraHU3Mbl. SIepHbIe
peakiuu. fnepHasi 3HEpreTuKa. DJIeMEHTapHbIC YaCTHIIbI.

DyHIaMEHTAIIBHBIE B3aUMOICUCTBHS.

Bompocsr:
Jyann3m CBOMCTB CBETA.

TeMbl T0KIa0B U HAYYHBIX COOOIICHUIA:
1. VicTopust KBaHTOBOM (hU3UKH
2. Vcnonp30BaHue Jlazepa B pa3HbIX cPepax 4elIoBEUECKON AesTENbHOCTU
3. O6mas Teopus MoJist
4. KopnyCKymsipHO-BOJTHOBOM yajii3M CBETa

[ToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJbHBIE BOIIPOCHI IS 3a0YHOM
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
dorosnexTpuueckuii 3¢ HexT
Monenu cTpoeHus: aToma
SIBneHHne paguOAKTUBHOCTU
DneMeHTapHbIe YaCTULIBI.

b NS

Tema 7. BcesienHasa U €€ PBOJIIONUS
Ounas popma o0yuenust — 0 yacos, 3aounas hopma odydeHus — 0 gacos.
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Crpoenue u passutrue Bceenennoil. Kocmonorusa. 3Be3apl. TepmosiiepHbIii
cunTe3. Moaens pacmmpsronencs BeeneHHou.

ITpoucxoxnenne ConHeuyHOU cuctembl. [IpOTOCOHIIE W MPOTOIUIAHETHHIE
obmaka. OOpazoBanue 1uIaHeT. [IpoGiema  CyliecTBOBaHMUS  BHE3EMHBIX
[UBUJIN3AIUH.

CoBpemenHas puznuecKasi KapTuHa MHpA.

Bomnpocsr:
HebecHrle Tena

Tembl AOKIIAA0B U HAYYHBIX COOOIIEHUH:
Teopust «60IBIIOTO B3pHIBaY
[TpoGiema cyiecTBOBaHUS BHE3EMHBIX IIUBUIIM3AIHIA
Knaccudukanus 38€31
Témuas matepus Bo BeceneHnoun

B

[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOM
dbopmbl 00ydeHuUs — 2 yaca
KoHTpoJIbHBIE BOMPOCHI:
1. OBomronuss CoTHEYHON CUCTEMBI
2. TepMosimepHBII CUHTES
3. CoBpeMeHHbIE KOCMOJIOTUYECKUE MTPEACTABICHUS
4. CtpoeHue U 3BOJIIOIMS FATaKTHK

Tewma 8. OOmias 1 HeopraHudeckas Xumusi. Beenenue.

Ounas popma 00yuenus — 0 gyacos, 3aouHas popma o0yuenus — 0 4acos.

XuMHuueckass KapTMHa MHpa Kak COCTaBHAas 4acTh €CTECTBEHHO-HAYyYHOMU
KapTUHbl Mupa. Ponb XumMuM B KM3HM COBpeMEHHOro ooOmiectBa. Hoselmme
JOCTI)KEHUS! XMMUYECKOM HayKd B IJIaHE Pa3BUTHS TEXHOJOTMH: XMMHYECKas
TEXHOJIOTUSI — OMOTEXHOJIOTUSl - HaHOTeXHoorus. IlpuMeHeHHMe IOCTHXKEHUIt
COBPEMEHHOM XMMHHU B TYMaHUTApHOI chepe nesITeTbHOCTH 001IecTBa.

Bomnpocsr:
Ouuctka 3arpsi3HEHHON BOIBI

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
Pa6ots! B o6mactu xumuu M. B. JlomonocoBa
Xumus u papmaleBTUKa
Hctopust OTKPBITUS HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB
[1mr0Cchl 1 MUHYCBI OBITOBOM XMMUU

‘.bwl\)»—‘

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a0YHOU
dbopmbl 00ydeHust — 2 yaca

KoHTpobHBIE BOTIPOCHT:
1. Posb XuMHUM B )KU3HH COBPEMEHHOTO OOIIECTBA
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2. Hoseilmune qOCTHKEHUSI XUMUYECKOW HAYKHU B IJIAHE PA3BUTUS TEXHOJIOTHIA
3. XuMuueckas KapTuHa Mupa

Tema 9. OcHOBHBIC TIOHATHS M 3aKOHBI XUMUH

Ounas gopma oOyueHus — 2 yaca, 3aounas ¢popma odyueHus — () 4acos.

[TIpenmet xumuu. BemectBo. AtoM. Monekyina. XuMUYECKUN 3JIEMEHT U
dbopmeI ero cymiecTBoOBaHUS. [IpocThie U ClIOkKHBIE BelllecTBa. AJUTOTPOIHS U €€
MPUYUHBI.

Bomnpocksr:
Pacyets! mo xumuueckum hopmynam

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHUI:
1. DBoIONMS TIPEACTABICHUM O CTPOCHUH BEIIECTBA
2. OnpenesieHne XMMUYECKOTO COCTaBa BEUIECTBA
3. B3auMocCBsI3b PU3UKH U XUMUH

[ToaroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JJIsl 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpoJIbHBIE BOMPOCHI:
1. ITpenmet xumun
2. XUMUYeCKu# 371IeMEHT U (POPMBI €T0 CYIIECTBOBAHUS
3. IIpocThle U CIOKHbBIE BEIIECTBA
4. Annotponus U €€ NpUYKHbI

Tema 10. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucteMa XHUMHUYECKUX
aneMmeHTOB J[.M. MeHaeneeBa

Ounas gopma o0yuenust —0 yacoB, 3aouHas opma o0yueHust — 0 4acos.

OtkpsiTue [lepuoguueckoro 3akoHa. [lepuoanyeckas cuctemMa XUMUYECKHUX
anemenToB J[.M. MenaeneeBa kak rpaduueckoe otobpaxkenue llepuoaudeckoro
3akoHa. [lepuonnueckuii 3aKOH M CHCTEMA B CBETE YUYEHHMS O CTPOCHHUM aToMa.
3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHUSI HJIEKTPOHHBIX 000JOYEK aTOMOB U
XUMHUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTAMH MPOCTHIX U CIOKHBIX BEIECTB.
3nauenue Ilepuoanueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHUYECKHX
anementoB JI.1I. MenneneeBa misg pa3BUTUSA HAyKM W ITOHMMAaHHUS XHMHUYECKOU
KApTUHBI MUpA.

Bomnpocsr:
Peaknuu nonHoro oomena

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
1. Pa6ote I. 1. Menpaeneena
2. IlonpITKH cucTeMaTH3alluy XUMHYECKHUX 3JI€MEHTOB
3. Ilepuoauueckas cucrema xumMuueckux »diemeHToB J[.MI. MeHnneneeBa Kak
rpaduyeckoe oroopaxkenue [lepuoaudeckoro 3akoHa.
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[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JJIs 3a0YHOM
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHBIE BOMPOCHI:
1. [lepuoanueckuii 3aKOH B CBETE YUEHUSI O CTPOCHHH aTOMa
2. CtpoeHue 3JeKTPOHHBIX 000JI0UeK
3. 3nauenue Ilepuonuyeckoro 3axkoHa u Ilepuoanueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKHU
4. 3aKOHOMEPHOCTH M3MEHEHUS XUMUYECKUX CBOMCTB MPOCTBIX M CIIOMKHBIX
BEILECTB.

Tema 11. Crpoenue BemiecTa

Ounas popma 00yuenus — 0 gyacos, 3aouHas popma 00yuenus — 0 4acos.

[Tpupona xumudeckoil cesi3u. KoBaneHTHas CBSA3b: HEMOJSPHAS U MOJSPHAS.
Nonnas cBs3b. Katuonsl u anunonsl. Mertammnueckas cBsizb. BomopoaHast cBS3b.
B3anMoCBSI3p KPUCTAUNIMYECKUX PEIIETOK BEIIECTB C PAa3IUYHBIMU TUIIAMH
XUMUYECKOH CBSI3U.

Bomnpocsr:
THNBI KPUCTAUIMYECKUX PEIIETOK

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
1. B3auMOCBSI3b KPUCTAIUIMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIMU TUIIAMU
XHMHUYECKOH CBS3H.
2. XuMHYecKue 1 (PU3NIeCKHe CBONCTBA METAIIOB
«INEKTPOHHBIN Ta3» METAIJIOB
4. ArperatHbl€ COCTOSIHHS BEIIECTBA

(O8]

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JIJIsI 3a0YHOMU

dbopmbl 00ydeHus — 2 yaca

KOHTpOIBHBIE BOITPOCHI:
[Ipupona XuMUYECKOU CBSI3H.
KoBaneHTHas CBSA3b: HEMOISPHAS U MOJISPHASL.
HNonnas cBs3b.
Metannunyeckas CBA3b.
Bonoponnas cBs3b.

Nk =

Tema 12. Boga. PactBopbl

Ounas popma 06yuenus —0 yac, 3aouHasi opma o0yueHust — 0 yacos.

Boma B mpupozge, ObITy, TeXHHUKE M Ha NpOU3BOACTBe. DHU3MUECKUE U
XMUMUYECKHE CBOMCTBA BOJABI. 3arpsi3HUTENN BOJBI U crOocoObl ouncTku. JKecTkas
Bosla U ee ymsiryeHue. OnpecHeHUEe BOAbI. ATperaTHbIE COCTOSIHUS BOJBI U €€
Hepexobl U3 OAHOTO arperaTHOTO COCTOSIHUS B IPYTOE.
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PaCTBOPeHI/Ie TBCPAbIX BCHICCTB M Ta30B. 3aBUCHUMOCTD pacTBOPUMOCTHU
TBEPAbIX BCIICCTB U I'a30B OT TEMIICPATYPHhI. MaccoBas A0JIs1 BEIIECTBA B PaCTBOPC
KaK CIT0c00 BBIPpAKCHHA COCTAaBa pacTBOpPA.

Bormpocsr:
Ouenka KauecTBa BOJIbI

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
PuU3NYECKNE U XUMUYECKHIE CBOMCTBA MOPCKOM BOJIBI
Crioco6b1 onpecHEeHUs! BOIbI
Hcnonb30BaHue BOJIbI B TPOMBIILIEHHOCTH
[TpoGaembI BOIOTIONB30BaHUS

AW N =

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI TSI 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpobHBIE BOTIPOCHT:
Teopust >EKTPOTUTHIECKON TUCCOIHAIIIH
PacTBOopeHune TBEP/IbIX BEIIECTB U T'a30B.
3aBUCHMOCTh PaCTBOPUMOCTH TBEPBIX BEIIECTB U Ta30B OT TEMIIEPATypPhl
du3nveckre U XUMHIECKHUE CBOMCTBA BOIBI

=

Tema 13. XumMnueckue peakiuu

Ounas popma oO0ydenus — 2 yaca, 3a04Hast (popma o0ydeHus — 2 yaca.

[TonsiTHE O XMMHUYECKOW peakuru. Tunel XuMUYecKux peakunid. CKOpocTh
peakuu 1 (PaKTOPbI, OT KOTOPHIX OHA 3aBUCHT. TerIoBoi 3PPeKT XuMudIecKon
peakuu. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

Bormpocsr:
3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW pPEaKIUU OT Pa3IuYHbIX (PaKTOPOB
(Temneparypbl, KOHIEHTPAIMU BEUIECTB, IEUCTBUS KaTaau3aToOpOB).

Tembl JOKJIa0B U HAYYHBIX COOOIIEHUI:
1. KaranuzaTopbl XMMHUYECKUX pEaKIIUN
2. WHruOuTOophl XUMHUYECKHUX PEAKIIHii
3. XuMHUYECKOE paBHOBECHUE U CIIOCOOBI €r0 CMEIICHHS
4. TemnoBo# 3pPeKT XMMUUECKON pEeaKIINH.

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsi 3a0UHOM
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
1. Tunbl XUMUYECKUX peakIui
2. CkopoCTbh XUMHUYECKOHN peaKkiuu
3. Buusanue paznuyHbix (AKTOPOB HA CKOPOCTh XMMUUECKUX PEAKIIH
4. 3axon Bant-I'odda
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Tema 14. Heoprannueckue COeTMHEHUS

Ounas gopma oOyueHus — 2 yaca, 3aounas ¢popma obyuenus — 0 gacos.

Knaccudukanus HeopraHMuecKMX COEIUHEHUM W uX cBoicTBa. OKCHIBI,
KHUCJIOThI, OCHOBAaHMS, COJM. XHUMHUYECKHME CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTraHWYECKUX COCTUHEHUN B CBETE TEOPHUH SJIEKTPOJIUTUYECKON TUCCOLHUALINU.
[Tonsitue o ruaponusze coseid. Cpeaa pacTBOPOB coOJieil: Kuciasi, HEUTpaibHas,
uiesiouHas. Bogopoausiii nokasarens pH pactBopa.

Metannsl 1 Hemetauibl. Mertamibl. OO0mue QuU3MYecKkue U XUMHUYECKHE
CBOIICTBAa METaJUIOB, OOYCIIOBJICHHbIE CTPOCHHEM aTOMOB U KPHUCTAJIOB U
MOJIOKEHUEM METAJUIOB B DJIEKTPOXMUMHYECKOM psiy HampspkeHuil. Oomue
cnocoOb! osryueHus: MetaioB. CrutaBbl: YepHbIe U IBeTHbIE. Koppo3us MeTanios
U CI0CcOOBI 3aIIUTHI OT HEE.

Hemeramnpl. OOmiass xapakTepucTUKa TJIABHBIX MOATPYII HEMETAUIOB Ha
npumepe rajgoreHoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

Baxueilline coequHEHUs METAJIOB M HEMETAUIOB B MPUPOJE U
XO35IUCTBEHHOM JIESITEIbHOCTH YeNOBEKa. 3allluTa OKpYXKalolled Ccpeabl OT
3arpsi3HEHUS TSHKEJIBIMU METallllaMU, a30Ta, CEPbI, Yriiepoa.

Bomnpocsr:
1. Peakuuu oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOIUTOB.

TeMbl TOKITa 0B U HAYYHBIX COOOIICHHN:
1. CnocoObI nosy4eHust METaIoB
2. BnwmsHue 3arpsA3HEHHS TSHKEITBIMU METaNIAMHU Ha 37I0POBbE YeTIOBEKa
3. Hcnonb3oBaHKE 3JEKTPOIUTOB U SIEKTPOIH3A
4. Hcnonp30BaHuE MOBAPEHHOW COJIH B Pa3HbIX c(epax NesTeILHOCTH YeIOBEKa

[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOM
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHBIE BOMPOCHI:
1. Krnaccudukanus HeopraHuueCK1X COeAMHEHUI 1 UX CBOMCTBA
2. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAILIIOB.
3. Bomoponansiit mokazatens (pH)
4. duznyeckue U XUMHYECKHUE CBOMCTBA METALJIOB,

Tema 15. Oprannueckue COeIMHEHUS

Ounas popma oOydenus — 2 yaca, 3a04Hast popma oOydeHus — 2 yaca.

OCHOBHBIE TOHATHA OpPraHUYECKOM XHMHM W TEOpUs CTPOCHHUS
OpraHnyeckux coennHeHud. llonstue mzomepun. Bunbl nzomepun: CTpyKTypHas
(YrnepogHoro CKejeTa, IOJOXKEHHs KpPaTHOW CBSI3M WIM  (PYHKIMOHAIbHON
IpyIIIbl), IPOCTPAaHCTBEHHAsA. MHOrooOpasne opraHM4eCcKuX COCIUHEHU.

VYruesonoponsl. [IpenensHsle U HenpenenapHble yriaeBoaopoasl. CTpoeHue
YIIEBOAOPOAOB,  XapaKTEpHblE  XMMHYECKHE  CBOMCTBA  yIJIE€BOJOPOMOB.
ITpencraBuTenu yrieBoJOpOAOB: METaH, ITUIIEH, alleTWIeH, OeH30i. [Ipumenenue
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yIJIEBOJIOPOAOB B OpraHMdeckoM cuHTe3e. Peakiust nonumepusanuu. Hedrs, ras,
KaMEHHBIN YTOJIb — MPUPOHBIE HCTOYHUKU
yTIE€BOJOPOIOB.

Kucnopoaconepxaniye opranudeckue BemiectBa. Cnuptbl, KapOOHOBBIE
KHUCJIOTBI M CJIOXHBIE 3(UPBL: KX CTPOCHUE U XapaKTEepPHbIe XUMUUYECKHE CBOMCTBA.
[IpeacraBuTenn KUCIOPOICOAEPKALIUX OPTAHUUECKUX COSAMHEHUIN: METUIIOBBIN U
STWIOBBIA CIUPTHI, TJIHUIEPHUH, YKCYCHas KucCioTa. MbUla Kak COJU BBICHIMX
KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHBIE 3(DUPBIL.

YrneBoabl: II0K03a, Kpaxmad, HEUTI0JI03a.

A30TcoziepKalllie OPraHUYECKUE COCIUHEHUS. AMHHBI, aMUHOKHCIIOTHI,
oenku. CtpoeHwe m Ouonorumveckas (QyHKIUS OEIKOB. XUMHUYECKHE CBOMCTBA
oenkoB. ['eHeTHUECKAs CBSI3b MEXKIY KJIaCCAMH OPTAHUYECKUX COCTMHCHHI.

Ilmactmaccel 1 BonokHa. [lonsatne o mmactmaccax. TepMOIUIACTUYHBIE U
TEPMOpPEAKTUBHbIE TOJUMEphl. OTHeNnbHbIE NPEICTABUTENM CHUHTETUYECKUX U
HCKYCCTBEHHBIX MOJINMEPOB: (benonodopmanbaeruHbie CMOIJIBI,
MOJIUBUHWIXJIOPUJ, TE(PIIOH, LEILTYIOU.

[lonsiTue 0 XMMHUYECKMX BOJIOKHax. HaTypanbHble, CHUHTETUYECKHE W
UCKYCCTBEHHbIE BOJIOKHA. OTHeNbHbIE MNPEICTABUTENN XUMHUYECKUX BOJIOKOH:
alieTaTHoe (TpUAlleTaTHBIM IIENK) M BUCKO3HOE BOJIOKHA, BUHUIXJIOPUIHbBIE
(XJIOpWH), TMOJWHUTPUJIbHBIE (HUTPOH), TMOJUAMHUAHBIE (KampoH, HEMIJIOH),
noaudUpHbIE (JTaBCaH).

Bomnpocksr:
1. O3HaKOMJIEHUE C CHHTETUYECKUMU U UCKYCCTBEHHBIMHU MTOJIMMEPAMH.

TeMbl TOKITIa0B ¥ HAYYHBIX COOOIICHHMI:
1. [IpuMeHeHrEe HATYPaAIbHBIX, CHHTETHYECKUX U UCKYCCTBEHHBIX BOJIOKOH
2. [IpumeHeHne miacTMace B pa3HbIX cepax MesTeTbHOCTH YeoBeKa
3. Ctpoenue u 6uosiorudyeckast GyHKIUs OCIKOB
4. OpraHnuecKkye BEIIeCcTBa B )KU3HU YEIIOBEKa

IToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JIJIsI 3a0UHOU
dbopmbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
1. Teopus cTpoeHUsI OPraHUYECKUX COCTMHEHU
2. CtpoeHue M XMMUYECKUE CBOWCTBA YIIE€BOIOPOJIOB
3. A3oTcozaepikalliie OpraHu4ecKrue COeTMHEHUS
4. Kucnopoacoaep:xaluye OpraHn4ecKue COeTMHEHUS

Tema 16. Xumus v )KU3Hb

Ounas gopma o0yuenust — 0 yacos, 3aouHas hopma o0ydenus — ) gacos.

XvUMHSIT W OpPraHM3M uYeJoBeKa. XUMHUYECKHME DJIEMEHThl B OpraHU3Me
yenoBeka. OpraHvueckue W HeopraHudeckue BermiecTBa. OCHOBHBIE KU3HEHHO
HEOOXOJMMbIE COCIMHEHHMS: OCJIKH, YTIEBObl, KUPbl, BUTAMUHBI. YTJIEBOJbI —
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IJIaBHBIM UCTOYHUK YHEPIUM oprann3Ma. Poib )xupoB B opranusmMe. X0oJIECTEPHUH U
€r0 POJIb B 3JI0POBbE YEIOBEKA.

MuHepanpHble BelECTBA B NPOAYKTaX MHUTAHUS, MUIIEBbIE JO0aBKH.
COaslaHCUpPOBAHHOE NMUTAHUE.

Xumus B ObiTy. Bona. KauectBo Bozbpl. Moroniye U 4uCTSIIME CPEICTBA.
ITpaBuiia 6e30macHOi paboOThI CO CpeACcTBaMHU ObITOBON XUMUMU.

Bomnpocksr:
Omnpenenenne xene3a B IPOIYyKTax MUTAHUS

Tembl JOKIIAA0B U HAYYHBIX COOOIIEHUI:
1. IL1roChI M MUHYCBI XOJIECTEPUHA
2. YUto Takoe cOamaHCUpOBaHHOE TUTaHUE?
3. MUKpO3IEMEHTHI B OPraHU3ME YEIIOBEKA
4. Ponb kene3a B OpraHu3Me 4eJIOBEKa

IToAroTOBKa MUCBMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI I 3a0YHOU
dbopmbl 00ydeHuUs — 2 yaca
KOHTpOJIBHBIE BOIPOCHI:
1. Xumudeckue 3JIEMEHTHI B OpraHU3ME YEJI0BEKA
2. Ponp BUTaMHHOB B OPraHU3ME YeJIOBEKA
3. YrneBobl — INIaBHBIA HCTOYHHUK YHEPTUU OpraHU3Ma
4. Ponb OenKoB B OpraHu3Me

Tema 17. buonoruss — COBOKYIIHOCTb HAyK O >KMBOM Ipuponae. Metoubl
HAYYHOTO MTO3HAHUS B OMOIOTHU
Ounas popma o0yuenust — 0 yacos, 3aounas hopma odydeHus — 0 4acos.
XKupas npupoja kak 0ObEKT M3y4yeHHUs OMOJOTUU. METOobl UCCIIeI0BAHUS
KUBOM TpupoAbl B 6nosoruu. OnpezesieHre ®u3HU (C MPUBJICUYEHUEM MaTepuaa
U3 pa3zieNoB PU3UKU U XUMHH). Y POBHU OPTaHU3AIUHU KU3HU.

Bomnpocstr:
Tumnonorus >xUBbIX OPraHU3MOB

Tembl JOKIIA0B U HAYYHBIX COOOIIEHUI:
1. IIpob6ieMa mpOUCXOXKACHUS KUZHU
2. B3anMOCBS3b )KMBOI'O U HEKUBOT'O BEILIECTB IJIAHETHI
3. Pa3zHooOpa3sue xu3Hu
4. Apanranus >KMBBIX CYIIECTB K cpeJie OOUTaHUs

[ToaroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a0YHOU
dbopmbl 00ydeHus — 2 yaca

KoHTpobHBIE BOTIPOCHT:
1. XuBas npupona kak 0ObEKT U3yUCHHS OMOJIOTUH
2. Mertobl HccaenoBaHusl OMOIOTHH
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3. OmnpeneneHue XU3HU
4. YpoBHH OpraHU3alluU KU3HU

Tema 18. Knetka

Ounas popma oOyueHust — 2 yaca, 3aouHasi popma oOydeHus — 2 Jaca.

Uctopusa wnzydenuss kieTku. OCHOBHBIE IOJOKEHHUS KIETOYHOM TEOpPHH.
Krnerka — cTpykTypHO-(pYHKIIMOHAJIbHAS (37IEeMEHTapHAs) €IUHULIA HKUZHHU.

Crpoenune kietku. IIpokapuoTel M 3YKApUOTHI — HHU3IIME M BBICIIUE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH 3yKapHOT.
[ToBepxHOCTHBIM anmapar. CXEMAaTHYHOE OIHCAHME JKUJIKOCTHO-MO3aUYHOU
MOJIEJIN KJIETOYHBIX MEMOpaH.

[{uroruiasMa — BHYTPEHHSSI cpeAa KIETKH, OpraHouibl (OpraHesuibl).
Kinerounoe sgpo. DyHKuMsA sAnpa: XpaHEHHE, BOCIPOU3BEICHHE M Iepenada
HACJIEICTBEHHOM HWH(POPMALIMM, PEryJsilusg XUMHUYECKOW AaKTUBHOCTH KJIETKH.
CrpykTypa U GyHKIMH XPOMOCOM. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

MarepruaiibHOE €IMHCTBO OKPYXAIOIIETO MHUpa UM XHUMHYECKHM COCTaB
JKUBBIX OpraHu3MOB. buonormyeckoe 3HAYEHUE XHUMHYECKHUX DJIEMEHTOB.
Heopranuueckue BelecTBa B COCTAaBE KIETKU. Poib BOJBI Kak pacTBOPUTENS U
OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEHN Cpelibl OpraHn3MoB. Heoprannueckrue noHBI.
VYrneBonpl U munuiabl B Kietke. CTpykTypa u Ouosiorudeckue QyHKIUUA OENKOB.
AMHMHOKHUCIIOTBI — MOHOMEpHI 0enkoB. CTpoeHue HYKICOTHIOB W CTPYKTypa
nonunykiaeotuanbix teneit JJIHK u PHK, AT®.

Bupycs! u 6akrepuodaru. Hexkiierounoe ctpoeHue, ;KU3HEHHBINA UK U €r0
3aBHCUMOCTh OT KIETOYHbIX (opMm ku3HH. Bupycst — B030yauTenu
WHOEKITMOHHBIX  3a00JeBaHMi;  TOHATHE 00  OHKOBUpycax.  Bupyc
ummyHoaeduiuta yenoseka (BUY). [Ipodunaktuka BUYU-undeximm.

Bormpocsr:
1. HabnroneHnue KIETOK pacTeHMM U MUBOTHBIX MOJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOINpEenapaTax U UX ONUCAHHE.
2. CpaBHEHHE CTPOECHUS KIIETOK PACTEHUMN U KUBOTHBIX.

Tembl 10K 0B U HAYYHBIX COOOLICHUIA:
[TpoOnembl 1 TepCIeKTUBBI UCTIOIB30BaHUS OAKTEPHO(AroB B METUIIHE
Bupycnas teopus paka
[Tpodunaktuka BUY-undexnun
Hacnencreennsie 3a0051eBanus

AW N =

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsI 3a0UHOM
dbopmbl 00yueHus — 1 gac
KoHTpoJibHBIE BOMPOCHI:
OCHOBHBIE MOJIOKEHUSI KIETOYHOU TEOpUH
CtpoeHue KIETKH
Crpoenue u pynkuun JJHK u PHK
Hexkiierounsie GopMbl KU3HU

b NS
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Tema 19. Opranusm

Ounas gopma oOyueHus — 2 yaca, 3aounas ¢opma ooyuenus — 0 gacos.

Opranusm — equHoe Lenoe. MHoroodpasue opranu3smMoB. OOMEH BEIIECTBOM
U DHEpruei ¢ OKpy’Kawllel cpefod Kak HEOOXOAMMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX CUCTEM.

CriocoGHOCTh K CAMOBOCIPOU3BEICHUIO — OJJTHA U3 OCHOBHBIX OCOOEHHOCTEHN
KUBBIX OPTaHU3MOB. J[eeHne KJIeTKU — OCHOBA POCTA, Pa3BUTUSL U PA3MHOXKECHUS
oprann3MoB. becronoe pasmuoxenue. IlomoBou mpomecc W MOJIOBOE
pa3MHokeHue. Omio10TBOPEHHUE, €ro OMOJOTHYECKOE 3HAUCHHE.

ITonsitue 00 WHJIUBUAYAJIBHOM (oHTOTEHER), AMOPHOHATIEHOM
(oMOpuorene3) u MOCTIMOPHUOHATBLHOM pa3BUTHUU. WHAMBUAYyanbHOE pa3BUTHE
YeJIOBEKa U €r0 BO3MOKHBIE HAPYIIICHHUS.

OOmme npeacTaBiIeHHs O  HACJIEACTBEHHOCTH U M3MEHYMBOCTH.
['eHeTnyeckass TEPMHUHOJIOTMSI M CUMBOJIMKA. 3aKOHOMEPHOCTH HACIEI0BaHUS.
HacnenoBanue npusHakoB y uenoBeka. IlomoBele xpomocomsbl. ClLeIIeHHOE ¢
1oJIoM HacienoBaHue. HaciencTtBeHHble OOJI€3HM YEIOBEKA, WX IPUYHUHBI U
npo¢unaktuka. CoBpeMEHHbIE NPEACTABICHUS O FE€HE U TEHOME.

['eHeTnyeckue 3aKOHOMEPHOCTHM U3MeH4YMBOCTU. Kiaccudpukamms ¢dopm
U3MEHUYMBOCTU. BiMsiHME MyTareHOB Ha OPraHu3M YeJIOBEKa.

[Ipenmer, 3amaum U MeETOABl CeNEKUMU. [ eHeTHYecKue 3aKOHOMEPHOCTU
cenekuu. Yuyenue H. V. BaBunoBa o neHTpax MHOrooopasus U mpOUCXOKACHUS
KYJIBTYPHBIX pacTeHUN. BUOTeXHOIOTHs, €€ TOCTHKEHUS, IEPCIEKTUBBI Pa3BUTHSL.

Bomnpocksr:
1. PeuieHue 3neMeHTapHBIX TEHETUYECKUX 3a/1a4.
2. AHanu3 M OIIEHKAa ATUYECKUX ACTEKTOB PA3BUTHUSI HEKOTOPBIX MCCIEAOBAHUN B
OMOTEXHOJIOTHA

Tembl JOKJIa0B ¥ HAYYHBIX COOOIIEHUI:
Pa6otel H. 1. BaBuiosa
[TpoGiieMbl U TepCEKTUBBI OMOTEXHOJIOT U
Ponps myTanmu B 3BoIrOIIMK
[TpoGieMb! 1 IepCIEKTUBBI TEHHOW MHXXKEHEPUHU

=

[ToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJbHBIE BOIIPOCHI I 3a0YHOM
dbopmbl 00yuenus — 1 yac
KoHTpOIBHBIE BOIIPOCHI:
1. Opranusm Kak cucrema
2. PazMHOXeHUE )KUBBIX OPraHU3MOB
3. 3akon Mroiuiepa-I ekkens
4. I'eHeTHyeCcKHE 3aKOHOMEPHOCTH U3MEHUYNBOCTH

Tema 20. Bun
Ounas gopma oOyueHus — 2 yaca, 3aounas ¢popma odyueHus — ) 4acos.
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OBOMIOIMOHHAsE TEOpUs M €€ pojdb B (POPMUPOBAHWU COBPEMEHHOMN
€CTeCTBEHHO-HAy4YHOW KapTuHbl Mupa. Bua, ero kpurepuu. [lomymsumsa xak
CTPYKTYpHasi €IUHMIA BuJa M 3BoMOnMU. CHHTETHYEecKash TEOpHs SBOJIIOLUU.
JIBIDKyIIME CHJIBI OBOJIIOLMKM B COOTBETCTBUM C CHHTETUYECKOM Teopueil
somtonuu (CTD). ['eneTnueckre 3aKOHOMEPHOCTH 3BOTIOIIMOHHOTO MPOoILIecca.

PesynbraTtel sBomroru. CoxpaHeHHE MHOT000pas3us BUAOB KaK OCHOBA
ycToitunBoro pazsutusi 6uocepsl. [lpnunnel BeiMupanus BUI0B. bruonoruueckuii
nporpecc u OMOJIOTUYECKUi perpecc.

['MmnoTe3bl MPOUCXOXKACHUS KU3HU. YCIOKHEHHE >KUBBIX OPraHU3MOB Ha
3emie B Ipolecce HBOJIIOLUM. AHTPONOI€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa  POJCTBA  4YeNOBEKa C  MIICKONUTAIOUIUMH  >KMUBOTHBIMH.
OKkojoruuecknue  (akTOphl  AHTPOIIOTEHE3a:  YCJIOXKHEHHE IMOMYJISUOHHON
CTPYKTYpbl BHUJA, W3TOTOBJICHHE OPYIUil Tpynda, MEpPEexo]l OT PaCTUTEIbHOTO K
CMEIIaHHOMY THITy MUTaHMSA, HCIOJb30BaHHE OTrHs. llosBIeHHE MBICIUTENBHON
NeSITeIbHOCTH U YJICHOPa3eabHOl peun. [IpoucxoxieHne yenoBeueckux pac.

Bomnpocsr:
. Onucanue ocobdeit Buaa no Mop@oaorudyeckoMy KpUTEpHUIO
. AHanu3 U OLEHKA Pa3JINYHbIX TUIIOTE3 IPOUCXOKIAEHUS KUZHU
AHaJIN3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXO0KICHUS YETOBEKA

W~

Tembl JOKIIA0B U HAYYHBIX COOOIIEHUI:
1. [IpoGiema MpOUCXOXKACHUS YEIOBEKA
2. buonoruueckuii mporpecc U OUOIOTHYECKUN perpecc
3. DBomtorus 6uochepsl
4. Dxonornyeckue (HakTOpbl aHTPOIIOTeHE3a

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JIJIsI 3a0YHOU
dbopmbl 00yueHus — 1 gac
KOHTpOIBHBIE BOITPOCHI:
DBomormoHHas teopus Y. Jlapsuna
AHTPOIIOTEHE3 U €70 3aKOHOMEPHOCTH
Bun u nmonyssnust
[Ipoucxox1eHre YEITOBEUYECKUX PaC

=

Tema 21. DkocucTeMbI

Ounas popma 00yuenus — 2 yaca, 3a0unas popma o0yuenus — 0 4acos.

[IpeameT u 3a1auu SKOJIOTUHU: YICHUE 00 IKOJIOTHUECKUX (paKTOpax, YUCHHE
0 CcOoO00IIecTBax OpraHu3MOB, ydeHHe o Ouochepe. Dxomorndeckue (QaxTOpHI,
OCOOCHHOCTH WX BO3JIEHCTBHUS. DKOJOTHYECKas XapakTepucTuka Buaa. [loHsTue
00 sKkosornyeckux cucremax. llenu nuranus, TpopudecKkue ypoBHHU.

buoreorieHo3 kak skocucreMa. buoneHo3 u OHOTON Kak KOMITOHEHTHI
OHnoreoreHo3a.

buocdhepa — rmobanpHas skocuctema. Yuenue B.M. Bepnaackoro o
ouocdepe. Ponp xuBeIX opranu3zmMoB B Ouocdepe. buomacca. buonornueckuii



18

KpyroBOpoT (Ha MNpuMepe KpyroBopora yriepoaa). OCHOBHbIE HaINpaBIECHUS
BO3JICHCTBUS YesioBeKa Ha Ouocdepy.

Tpanchopmanyss ecTECTBEHHBIX JKOJOTH4Yeckux cucteM. OcoOeHHOCTH
arpo’KOCHUCTEM (arpoIeHO30B).

Bompocsr:
1. CocraBieHue cxeM Mepeaaur BeIeCTB U SHepruu (1enei muTaHus)

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
1. Pabotsl B. . Bepnanckoro
2. Bs3aumooTHOIIIEHUS OpraHru3Ma U CPEIbI
3. DKOJOTHs U 3I0POBBE YEIOBEKA
4. V3MEHYUBOCTb U CTAOMIIBHOCTh IKOCUCTEM

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI sl 3a0YHOU
dbopmbl 00yueHus - 1 gac
KoHTpobHBIE BOTIPOCHT:
1. TToHsTHE 00 PKOTOTHUECKUX CHCTEMax
2. lenu nutanus u TpoUIECKUE YPOBHU
3. OcoOEHHOCTH arpO’KOCUCTEM (arpoIeHO30B).
4. OcHOBHBIC HaNPaBIIEHUS BO3ICUCTBUS YelIOBEKa Ha Ouocdepy.

1.2. UHTepakTUBHBIE 3aHATHSA 10 Jucuuiinge bJ1.07
«EcrecTBO3HAHUE»

OcHOBHbBIE UHTEPAKTUBHBIE POPMBI TPOBEACHUS YU€OHBIX 3aHATUI

* TBOpYECKHUE 3aJaHUS;

* paboTa B MaJbIX IPyMIax;

* JHMCKYCCHS;

* oOyuaromue Wrpbl (pojieBbleé WUIPhl, UMHUTALUHU, JEJIOBbIE HWIPHl U
00pa3oBaTebHBIC UTPHI);

* W3y4Y€HHUE U 3aKperyieHne HOBOTo MaTepHuaja Ha MHTEPAKTHBHOM JEKIHUU
(mexmusi-Oecena, JEKIUSA-TUCKYCCHUs, JEKIHS ¢ pa300poM KOHKPETHBIX CUTYAIlHi,
JIEKIUS C 3apaHee 3alyIaHMPOBAHHBIMH OIIMOKaMU, JEKIHUS - Mpecc-KOoH(epeH s,
MUHU-JIEKITUA);

* 3BpHUCTHYECKas Oecena;

* pa3palboTKa MpoeKTa (METO MPOEKTOB);

*  HCMOJb30BaHHE OOILIECTBEHHBIX PECYPCOB, COLMAIbHBIE TMPOEKTHl H
Jpyrue BHEAyIUTOPHBbIE METOMAbI O0yUYEHUS, HAPUMEP MPOCMOTP U OOCYXKACHHE
BUACO(MIBMOB, SKCKYPCUH, IPUITIAIICHUE CIICIIMAINCTA, CIIEKTAKIIH, BEICTAaBKH;

* CHCTEMBI JUCTAHI[MOHHOTO Oy4eHus;

e o0cyXaeHHe M paspemieHre npodieM («MO3TOBOM IITypM», «IEpEBO
peIlIeHMIT», «aHalu3 Ka3yCoB», «IEPErOBOPbHl M MEAMALUS», «JIECTHUIBI |
3MEUKNY);

* TPEHUHIH;
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* METOJ KEHCOB.

2. MeToauvecKkue peKOMEHIAUNH 10 U3y4eHuIo aucuumiuabl bL.07
«EcTecTBO3HAHHE»

2.1. MeToan4yeckue peKOMEHIAANMU MPENnoaaBarebCKOMY
COCTaBY

2.1.1. MeToanueckne peKOMEHIALMHA 10
MPOBEICHUI0 Y4eOHBbIX 3aHATHI

Hucuunnuna «EctecTBo3HaHue» sBIseTCS 0OIIE00pa30BaTeNbHON U
IPEnoAaeTCsa Ha IEPBOM Kypce, TO3TOMY OJHA U3 OCHOBHBIX 3aj[au MpernojaBaTelis
— MOMOYb OOyYarommMMcsi B padoTe C TEOPETUYECKHM MaTepHualioM, oTpaboTaTh
YMEHHsI W HaBBIKH CaMOCTOSITENIBHON paboThl, OTpabOTaTh TEOPETHUECKUIA
MaTepuai Ha JIabopaTOPHBIX 3aHATHSAX, HCIIONIH30BaTh MEKIIPEAMETHBIC CBSI3H.
[Tpu mpoBeneHWH TEPBBIX JEKIUKA HEOOXOaUMO 00paTHTh 0co00e BHHUMaHHE Ha
JOCTYITHOCTh MaTepHalla ¥ TEMI €ro M3J0XKEeHHS (IJI1 CO3/aHhs BO3MOXKHOCTU
KOHCTICKTUPOBAHUs), JaTh PEKOMEHIAIMU [0 OpraHU3allid CaMOCTOSTEIhHOU
paboThI M 00ECTICYNTh KOHTPOJIh YCBOCHHSI POMIEHHOTO MaTepHaa.

[Ipu mpoBeneHWM TPAKTUUECUX 3aHATUN MPENOAaBaTeNb JOJDKEH YETKO
dbopMyIMpoBaTh 1ETb 3aHATHS, XOJ padOoThl W caenath BbBOABL [locie
POBENCHMST pabOThl 00YYAIOMUXCST HEOOXOAUMO TMOAYECPKHYThH TMOJIOKUTEIHHBIC
aCTMEKTHI UX pabOThI, OOPATUTh BHUMAHUE HA UMEIOIINECS HETOYHOCTH (OIMUOKN),
JaTh PEKOMEHAINU IO XOIy paOOTHI.

B 1iensix KOHTpOS ypOBHS MOJATOTOBIEHHOCTH OOYYArONIUXCSl U MPUBUTHUS
UM HaBBIKOB KPaTKOTO MHUCHMEHHOTO M3JI0KEHHS CBOMX MBICIICH IMpernoaBaTellb
MOJKET TIPOBOJIUTH KOHTPOJIBHBIE paOOTHI.

Taxxe HeE0O0XoIUMO O0O0€CHeUUTh CTPYKTYPHPOBAHHE OOJIBIIOr0 OO0BheMa
TEOPETUYECKOr0 MaTepuaja TakKuM o00pa3oM, 4YTOObI OOyYaroIMMCS YyAajaoch
c(hOopMHPOBATh B CO3HAHUU IIEIOCTHYIO €CTECTBCHHOHAYYHYIO KAPTHHY MHpA.

Cpenu TpaauIMOHHBIX (JOPM MPOBENCHUS 3aHATHI OCHOBHYIO POJIb UTPAIOT
JICKITUU ¥ TaOOPaTOPHBIE 3aHATHSI.

Jlexyus — TpamunuoHHO Bemaymas ¢opma oOyueHus. Ee ocHoBHas
TUAaKTAYeCKass 1elb — (OPMUPOBAHWE OPUEHTUPOBOYHOW OCHOBBI IS
MOCJICTYIOIIETO YCBOCHUS O0yYaOIIMMHUCS Y4eOHOTO MaTepuara.

Bunaer nexnuit

1. Bognas nekuuss — JaeT MEpBOE IEIOCTHOE TPEACTaBICHUE 00
yu4eOHOM TMpeIMeTe W OPUEHTUPYET CTYACHTa B CHCTeME PAa0OTHI MO JaHHOMY
Kypcy. JIGKTOp 3HAKOMHT OOy4arouuxcs ¢ Ha3HAYCHHEM M 3aJadaMH Kypca, ero
pPOJIbIO ¥ MECTOM B CHCTEME YYEOHBIX AUCUUIUIMH M B CHCTEME IMOATOTOBKH
cnernanucta. Jlaercs kpatkuii 0030p Kypca, BEXH pa3BUTHs HAYKH W MPAKTUKH,
JOCTHXKEHHWsI B OToM cdepe, HUMEHa W3BECTHBIX YYCHBIX, H3JIararTcs
NIEPCIICKTUBHBIC HAIPABICHUSI UCCieqoBaHui. Ha 3Toil JeKInn BBICKA3bIBAIOTCS
METOJIMYECKIE M OpTraHW3aIlMOHHBIE OCOOCHHOCTH pabOTHI B paMKax Kypca, a
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TaK)K€ JaeTCsl aHajdu3 Y4eOHO-METOAMYECKOW JHTEepaTyphl, PEKOMEHIyEeMOn
CTYJIEHTaM, YTOUHSIOTCSI CPOKHU U (POPMBI OTYETHOCTH.

2. Jlexuusi-unpopManus — OpUEHTUPOBAHA HA U3TI0KEHUE U OOBICHEHUE
CTYyJIeHTaM Hay4YHOU MH(OpMaIKH, TOAJIEKAIIEH OCMBICIICHUIO U 3a[IOMUHAHUIO.
3. O0630pHast JeKUUs — CUCTEMATU3alMsl HAYYHBIX 3HAHUN Ha BBICOKOM

YpOBHE, JOIyCKaolias OOJIbIIOE YHUCIO AacCOLMAaTHBHBIX CBSI3€M B Ipoliecce
OCMBICIIEHUs MH(OpMaIuu, U3JaraéMod NpU PACKPBITUU BHYTPUIIPEAMETHOU U
MEXKIPEAMETHOMN CBSI3H, UCKIIKOYAs IETATU3AUNI0 U KOHKPETU3ALMIO.

4. [IpobGnemHast nekmusi — HOBOE 3HAHUE BBOJUTCS 4Yepe3 MpoOIEMHOCTh
BOIIPOCa, 3adauu WM cutyaiuu. [Ipy 3TOM mpouecc mno3HaHus CTYJIEHTOB B
COTPYAHMYECTBE M  JHaJOre C  [pernojaBareieM  NpUOIIKaeTcss K
UCCIIEI0BATENbCKOM AesrenbHocTH. CoaepxaHue mpoOiIeMbl PaCKpPhIBACTCS MMyTEM
OpraHMU3alliy MOKCKA €€ PEMICHUS WM CYMMHUPOBAHUS U aHAIIN3a TPAJIULIMOHHBIX U
COBPEMEHHBIX TOUEK 3PEHUSI.

5. Jlekuus-Bu3yanusanuss — YTEHUE TAaKOW JIEKUMU CBOAUTCA K
pa3BEpHYTOMY WJIM KPaTKOMY KOMMEHTUPOBAHUIO TPOCMATPUBAEMbBIX BU3YaIbHbIX
MaTepuayioB (HampuMep, OMOPHBIN KOHCIEKT). OCHOBHBIM 3JIEMEHTOM OOpa3HO-
aCCOLMAaTUBHOM KOHCTPYKLMHU SIBISETCS ONOPHBIA CUTHAI — E€IWHUYHBIN
acCOILIMATUBHBIN 00pa3, 3aMEHSIOMN HEKOe CMbICIOBOe 3HaueHue. OH crnocoOeH
MTHOBEHHO BOCCTAHOBUTD B NMAMSITH U3BECTHYIO paHee HH(OPMAIIHIO.

6. bunapnas nekuus (JIEKUus BIBOEM) — pa3HOBUIHOCTh YTEHUS JICKIIUU
B (opme nmumanora AByX mpenomaBaTenei (IuOO Kak MpeACcTaBUTENCH JBYX
HAyYHBIX IIKOJI, MO0 KaK y4eHOTO0 W TMpaKTHKa, MPEerojaBareisi U CTyJACHTa U
T.1..). [lpenonaBaTtenu, 4acTo MNPUIACPKUBAIOIIUECS PA3JIMYHBIX B3IJISIOB Ha
IPOOIEMHBIE BOTIPOCHI JICKITUH, PA3bITPHIBAIOT TUCKYCCHUIO HA TIa3axX CIIyIIaTeNeH,
AKTUBU3HUPYIOT UX U MOJIAKOT PUMEP HAYYHOU MMOJIEMHUKH.

7. Jlexuus ¢ 3apaHee 3alJIAaHUPOBAHHBIMM OIIMOKAMHM — paccUUTaHa Ha
CTUMYJIMPOBAHHUE CTYACHTOB K IIOCTOSSHHOMY KOHTPOJIKO  MpeAJIaraeMoun
uHdopmaruu  (MOMCK  OMIMOKHU:  COJEpP)KATEeNIbHOM,  METOJO0JIOTMYECKOM,
MeToanuYecKon, opdorpaduyeckoit). B KoHIle JeKIUM MPOBOAUTCS JUATHOCTHKA
CiyliaTesie u pa3oop caeIaHHbIX OIHUOOK.

8. Jlexuusi-KOH(pEpEeHIIMsT — TPOBOAUTCA KaK HAYYHO-TIPAKTHYECKOE
3aHSATHE, C 3apaHee T[OCTaBJICHHOW MpoOJeMOM U CUCTEMOW JOKIJIAJIOB,
uaTeNbHOCTRIO 5-10 MuH. Kaxioe BBICTyIUIEHHE MPEACTaBIsIeT COOON JIOTUYECKH
3aKOHYEHHBIA TEKCT, 3apaHee IMOATrOTOBICHHBIM B paMKax MPEIJI0KEHHON
npenojiaBaresieM nporpaMmbl. COBOKYITHOCTh MPEICTABICHHBIX TEKCTOB MO3BOJIUT
BCECTOPOHHE OCBETHTH TpoOsieMy. B KOHIle Jieknum mpemnojaBaTeslb TOIBOIANT
UTOTH CaMOCTOSITENTLHOW paboOThl W BBICTYIUICHHH CTYJICHTOB, IOTIONHSS WA
YTOUHSIS IPEUIOKESHHYI0 HH(DOPMAIHIO, U (HOPMYITUPYET OCHOBHBIE BBIBO/IHI.

9. Jlek1us-KOHCYIbTalMs — MEPBbIA BAPUAHT OCYLIECTBIIAECTCS IO THILY
«BOTIPOCHI — OTBETHI». JIEKTOpP OTBEYAET B TEUECHHUE JIEKIMOHHOI'O BPEMEHU Ha
BOIIPOCHI CTYJIEHTOB II0 BCEM pa3AEly WK BCEMY Kypcy. BTopoil BapuaHT Takou
JIEKIUH, MPEACTABISIEMOM 0 THUILY «BOMPOCHI — OTBETHI — JIUCKYCCHUSD, SIBISETCS
TPOSIKUM COYETAaHUEM: M3JI0KEHHE HOBOM yuyeOHOM HH(OpMaLMU JIEKTOPOM,
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NIOCTAaHOBKAa BONPOCOB M OpraHM3alisl JTUCKYCCHM B TIIOMCKE OTBETOB Ha
HIOCTaBJIEHHBIE BOTIPOCHI.

10.  Jlekuus npecc-koH(peEpeHus — Ha3BaB TEMY JIEKLIUHU, TPENoJaBaTesb
IOPOCUT CTYIEHTOB 3aJaBaTh €My IHCbMEHHO BONPOCHI MO JaHHOH Teme. B
TEYEHUE JBYX-TPEX MHUHYT CTYAEHTHI (POPMYyIUPYIOT Harboiee HHTEPECYIOIINE UX
BOMPOCHI U TEPENal0T MPENoaBaTeNlio, KOTOPhI B TEUEHHE TPEX-NATH MHUHYT
COPTHPYET BOIMPOCHI 110 UX COAEPKAHUIO M HAUMHAET JIeKIHIo. JIekius uznaraercs
HE KaKk OTBEThl HAa BOMPOCHI, @ KaK CBSI3HBIM TEKCT, B MPOLECCE H3JI0KEHUS
KOTOpPOro (OpMYJIHPYIOTCS OTBETHl. B KOHIIE JIeKIMU MpPErnoaaBaTelb MPOBOAUT
aHaJIn3 OTBETOB KaK OTPaKEHHWE MHTEPECOB M 3HAHUM yJalTuXCs.

Ilpakmuueckoe 3ansimue — 3TO WHTEHCUBHAs CaMOCTOsATENbHas paboTa
oOyyaromuxcsl 1oJ| YIpaBJIeHUEM IMpenojaBaTesisi, €r0 OCHOBHOE Ha3HAuYEHUE —
00001IeHNe W cHUCTEeMaTU3alusl 3HAHUW, a TAaK)KE HCIIOJIb30BAHUE MOJIYUYEHHBIX
3HaHUH Ha MPAKTHUKE.

Kaxmoe 3aHsTHe HAUMHAETCS C TTOBTOPEHUS MTPABHJI TEXHUKU 0€30MacHOCTH.
3areM MPOUCXOAUT TOATrOTOBKA MAaT€pPHAJIOB U 000pYIOBAaHMS U O3HAKOMIICHHE C
IEJIBIO0 U XOJIOM PaOOTHI.

B  xome  pabGorbl  HEOOXOOMMO  CIEAMTH  3a  IPaBUIBHOM
N0CJIeIOBATEIHHOCTHIO MTPOBOIUMBIX OMepalfii M COOII0EHUEM MIPABUI TEXHUKU
0€301acHOCTH, PAaBUIBHBIM UCIIOJIB30BaHUEM 000PYI0BAHUS U MaTEPUATIOB.

B xome  mpakTHUeCKOro  3aHATUS  UCIOJB3YIOTCA  Pa3UyHBIC
rpadoaHaIUTUYECKUE METOJbl TMPEACTABICHUS TMOJIYYeHHOW HHpOpManuu:
COCTaBJICHUE CXEM, TaOJHII, JUarpamMmm, rpa(uKos.

B xome 3ansATMS HEOOXOIMMO  TPOKOHTPOJHMPOBATH  JOCTHKECHHE
MOCTaBJICHHBIX IEJIeH, JaTh OOOCHOBAaHWE IMOJYYEHHBIX PE3yJlbTaTOB HAa OCHOBE
TEOPUH, ClIeTaTh BEIBO/IbI, OTBETUTH HA KOHTPOJIbHBIE BOPOCHI.

B KOHIIE MPaKTUYECKOTO 3aHSATHs BBICTABIIAIOTCS OLICHKH, a TaKXKe JAlOTCS
BONPOCHI W 33JaHUsl  Ha CIEAYIOUIee 3aHsATHe, JHUTEepaTypa M CIpPaBOYHBIC
MaTepHaIbl 1Jis HOATOTOBKH.
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2.1.2. MeToanuyeckne peKOMEHAALMH 110
NPOBEJCHNI0 HHTEPAKTHUBHBIX 3aHATHI

WNurepaktuBHOE 0Oy4YeHHME — 93TO cHeluaibHas ¢opMa OpraHU3ALMU
MO3HABaTeNIbHOM JesTenbHOCTU. OHa MOoApa3syMeBaeT BIIOJIHE KOHKPETHBIE U
nporHosupyembie I1enu. Lleab cocTouT B co3l1aHMM  KOMQOPTHBIX YCIOBUMN
o0y4eHusi, MpU KOTOPHIX OOYYaIOIIMICS YYBCTBYET CBOIO YCHEIIHOCTh, CBOIO
UHTEIJIEKTYalIbHYI0 COCTOSITENIbHOCTh, UTO JI€JaeT MPOIYKTUBHBIM CaM MpOIlecc
oOydeHus, JaThb 3HAHUS W HAaBBIKM, a TaKXKe co3aaTh 0a3y i paboThl IO
pelIeHuto MpodIIeM Mociie TOro, Kak 00y4eHHe 3aKOHYUTCS.

JpyruMu cioBaMH, WHTEPAKTUBHOE OOY4YeHHE — 3TO, MPEXKIE BCEro,
JMAJIOTOBOE 00y4YEeHHE, B X0JIe KOTOPOTO OCYIIECTBIIAECTCS B3aUMOIEHCTBIE MEXKIY
00y4aromuMcs ¥ MPEenoiaBaTeseM.

3alayaMy UHTEPAKTUBHBIX POPM 00YUEHUS SBIISIOTCS:

e TpoOYyXJeHHE y 00yUaroIMuXCcs HHTEpECa;

e s(ddekTuBHOE YCBOEHHE YUEOHOTO MaTepuraa;

® CaMOCTOSATEIbHBIA TOWUCK YYalUIUMHCS TMyTe W BapHAHTOB PELICHHS
MOCTaBJICHHOW yueOHOM 3a/1a4u (BEIOOP OAHOTO U3 MPEATOKEHHBIX BAPUAHTOB WIN
HaX0XJIeHHE COOCTBEHHOT0 BapuaHTa U 00OOCHOBAHHE PEIICHU);

® YCTAHOBJICHWE BO3JCHUCTBUS MeEXAYy OOydYaroImIMMUCS, OO0ydeHue
paboTaTth B KOMaHE, MPOSBIATh TEPIUMOCTH K JIIOOON TOUKE 3pEHUS, YBaXKaTh
paBoO Ka)J0ro Ha CBOOOJY CJIOBA, yBa)XaTh €ro JOCTOMHCTBA;

e (dopmHpoBaHUE Y O0YUYAIOIIMXCSA MHEHUS U OTHOILICHUS;

e (QopmupoBaHue )KU3HEHHBIX U MPO(HECCHOHATBHBIX HABBIKOB;

® BBIXOJl HA YPOBEHb OCO3HAHHON KOMIIETEHTHOCTH 00Y4arOIIEerocs.

[Ipu MCMOIB30BaHUM WHTEPAKTUBHBIX (DOPM poJIb MpemnojaBaTelsi pPe3Ko
MEHSETCS, MepecTaéT OBbITh LEHTPAJIbHOW, OH JIMIIb PEryJIUpyeT IMpolecc U
3aHUMAaeTCs ero oOlel opranu3alueil, TOTOBUT 3apaHee He0OXOAUMbIE 3aJaHus U
dbopMyaupyeT BONPOCHl WM TeMbl Uil OOCYXAEHHMs B TIpynmnax, JIaér
KOHCYJIbTAIlMM, KOHTPOJHMPYET BpPEMS M TMOPSIOK BBIMOIHEHUS HAMEYEHHOTO
IUIaHa. YYacTHUKH OOpallaloTCs K COLMAIbHOMY OIBITY — COOCTBEHHOMY U
APYTUX JIOACH, MPU 3TOM UM MPUXOIUTCS BCTYNMATh B KOMMYHHUKAIMIO APYT C
JPyroM, COBMECTHO pEIIaTh MOCTAaBJICHHbIC 3aJaud, MPEOJ0JIeBaTh KOH(IUKTHI,
HaXOJUTh OOIME TOYKU CONMPUKOCHOBEHHUS, UATH HA KOMIIPOMHUCCHI.

JInis pemeHusi BOCOUTATENbHBIX U y4eOHBIX 3aJad MpernojaBaTesieM MOTYT
OBITh UCIIOJIH30BAHBI CIEAYIONINE HHTEPAKTUBHBIE (POPMBI:

o Kpyruslii cron (auckyccus, 1e0athl)

MosroBoii mtypm ( OpeHCTOpPM, MO3TOBasl aTaka)

JlenoBeie U pOJIEBBIE UTPBI

Case-study (aHanM3 KOHKPETHBIX CUTYAIIMH, CHTYaIlMOHHBIA aHAJTU3)
Macrep kitacc

CymiecTByloT M Jpyrue BHIbl HHTEPAKTUBHOIO OOy4YeHUS (METOJIUKH
«3aitmun  mozunio», «JlepeBo pemenuit», «llomc-popmynay, TpeHHUHIH,
COKPAaTUYECKUN JTUANOr, TPYMIOBOE OOCYXKICHHE, HHTEPAKTUBHAS HKCKYpPCHUS,
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BUJCOKOH(pepeHIus, Qokyc-rpynmna u Ap.), KOTOpble MOXHO HCIOJIb30BaTh B
npouecce o0ydeHust cryneHToB. Kpome Toro, mpenojaBarenb Kadenpbl MOKET
IPUMEHATh HE TOJBKO HBIHE CYIIECTBYIOIIME WHTEPAKTUBHBIE (POPMBI, a TAKXKE
pa3paboTaTh HOBBIE B 3aBUCUMOCTHU OT LIEJIM 3aHATHUSA, T.€. aKTUBHO y4acTBOBAaTh B
IPOLIECCE COBEPILIEHCTBOBAHUS, MOJEPHU3ALMU yU€OHOTO IIpoLiecca.

Cnenyer oOpaTuTh BHUMaHHE Ha TO, YTO B XOJ€ MOJATOTOBKM 3aHATHUS Ha
OCHOBE MHTEPAKTUBHBIX (POpM 00YyUEHHUs MEPE MPENOIaBATENEM CTOUT BOIIPOC HE
TOJILKO B BbIOOpe Hanboiee 3pheKTUBHON U moaxoasimend GopMbl o0yueHus AJis
U3yYeHUs KOHKPETHON TEMbI, a OTKPBIBAETCS BO3MOXHOCTb COYETaTh HECKOJIBKO
METOJI0OB OOYYeHHMs Uil pelieHus MpoOJeMBbl, YTO, HECOMHEHHO, CIIOCOOCTBYET
JAy4llIeMy  OCMBICICHHMIO  CTyAeHTOB. [IpeacraBmsercss  1enecooOpa3HbIM
paccMOTpeTh HEOOXOJUMOCTh HCIOJBb30BAaHUS PAa3HBIX HHTEPAKTUBHBIX (HopM
oOy4deHus Ui pelieHusl OCTaBIEHHON 3a/IauH.

[TpuHUIMIIBI paOOTHI HA UHTEPAKTUBHOM 3aHATHU:

® 3aHATHE — HE JIEKIHMs, a o0ulas padbora.

® BCE YYAaCTHUKU paBHbl HE3aBUCHUMO OT BO3pacTa, COLMAIBHOIO CTaTyca,
OTIbITa, MECTa PabOTHI.

® KaX/Ibl yJYaCTHHUK MMEET MpPaBO Ha COOCTBEHHOE MHEHHE MO J00OMY
BOIIPOCY.

® HET MecTa MPSIMOW KPUTUKE JTUYHOCTH (IIOABEPTHYTHCS KPUTHUKE MOXKET
TOJIBKO UJIes).

® BCE CKAa3aHHOE HA 3aHATUUM — HE PYKOBOACTBO K JEHCTBUIO, a
uHbOpMaIUs K Pa3MBILUICHHUIO.

ANTOpPUTM MPOBEICHUSI UHTEPAKTUBHOTO 3aHATHUS:

1. [TogroroBka 3aHATUSA

2. Berynnenue:

3. OcHOBHas 4acTh:

Oco0OeHHOCTH OCHOBHOM 4acTH OIpENENsoTcs BblOpaHHOW (opmoi
MHTEPAaKTUBHOIO 3aHATHUS, U BKIIOYAET B ceOs:

3.1. BersicHeHH€e NO3UILIMH YYaCTHUKOB;

3.2. CerMmeHrauus ayAUTOPUM M OpraHU3alus KOMMYHHUKALUU MEXAY
CErMEHTaMU. OTO O3HayaeT (opMHpOBaHHE LENEBBIX IPYHI IO OOLIHOCTH
no3unuil kaxaod w3 rpynn. IlpomsBogurcs oObeAMHEHHE CXOIHBIX MHEHUN
pPa3HbIX YYAaCTHUKOB BOKpPYI HEKOTOPOH NO3UIMH, (OPMUPOBAHUE EIUHBIX
HaIpaBJIeHUN pa3padaThIBAEMbIX BOIPOCOB B paMKaX TEMBI 3aHATHS U CO3AETCA
U3 ayAUTOpUM HAOOp TPYyNI C Pa3HbBIMU NO3UIMAMH. 3aTe€M — OpraHu3alus
KOMMYHHUKAIIMM ~ MEXJIy CerMeHTaMH. OTOT Iar SBJISETCS  OCOOEHHO
3¢ (HEKTUBHBIM, €CITU 3aHATHE TIPOBOIUTCS C JOCTATOYHO OOJBIION ayJUTOPUCH: B
3TOM CJy4Yae CErMEHTHUPOBAHUE MPEJCTABISIET COOOW WHCTPYMEHT IOBBIIICHUS
UHTEHCUBHOCTHU U 3(PPEKTUBHOCTH KOMMYHHUKAIUH.

3.3. HHTepakTUBHOE MO3MLUOHMPOBAHUE BKIIIOYAET YEThIpE JTama
MHTEPAKTUBHOIO NMO3ULIMOHUPOBAHU: 1) BbIICHEHHE HAOOpa MO3ULMNA ayAUTOPHH,
2) ocMmbIcieHHe OOHIEro JUIsl 3TUX IO3ULUN COJEp)KaHus, 3) MEepEeOoCMbICICHUE
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ATOTO COJIEPKAHMSI M HATIOJTHEHUE €r0 HOBBIM CMBICIIOM, 4) (hOpMHPOBAHUE HOBOTO
HaboOpa MO3UIIMi Ha OCHOBAaHUH HOBOTO CMBICIIA)

4. BeiBojwl (peduiexcus)

HuTepakTrBHOE OOyYEeHHE IMO3BOJISIET PEIIaTh OJHOBPEMEHHO HECKOJIBKO
3a/1a4, TJIABHOW W3 KOTOPBIX SIBIISIETCS Pa3BUTHE KOMMYHUKATHBHBIX YMEHUU U
HaBbIKOB. JlaHHOEe oOOydeHHWe TOMOTaeT YCTaHOBJIEHHIO AMOIMOHAIBHBIX
KOHTAaKTOB MEXJIy yYallUMHCs, OOeCTleurnBaeT BOCIUTATEIbHYIO —3ajady,
MOCKOJIbKY TIpHy4YaeT paboTaTh B KOMaHJIE, MPHUCITYIIUBATHCS K MHEHHUIO CBOMX
TOBApUIIEH, 00ECTICYNBAET BEICOKYIO MOTHBAITUIO, IPOYHOCThH 3HAHHM, TBOPUYECTBO
U (haHTa3u0, KOMMYHUKAOCIBHOCTh, aKTHBHYIO KU3HCHHYIO TO3UIUIO, IICHHOCTh
WHIUBUyaIbHOCTH, CBOOOJYy CaMOBBIPOKEHHs, AaKIEHT Ha JACITEIbHOCTb,
B3aMMOYBKECHHE U JIEMOKPATHYHOCTh. VICTONb30BaHNEe MHTEPAKTHBHBIX (OPM B
npoiiecce OOy4eHMS, KaK TMOKa3bIBAET MPAKTHKA, CHUMAET HEPBHYIO HArpy3Ky
o0ydJarmuxcsi, JaeT BO3MOXXHOCTh MEHATH (OPMBI HX  JCSATEILHOCTH,
NEPEKIIIOYaTh BHUMAHUE HA y3JI0BBIE BOPOCHI TEMBI 3aHSTHH.

2.1.3. MeToanyeckue peKOMEHIAIMHU M0 KOHTPOJIIO
ycIeBaeMoOCTH

2.1.3.1. Tekymas arrectanus (TeKylIHil KOHTPOJIb) YPOBHS YCBOCHMSI
conepxkanus rucuuminnbl BJ1.07 «EcTrecTBoO3HaAHNEe»

Texymryto arTecTanuio (TEKyIUidi KOHTPOJIb) YPOBHS YCBOSHUS COJEPIKAHUS
y49eOHON MUCHIUIUTMHBI (MOAYJIS1) PEKOMEHIyeTCsl MMPOBOJNTH B XOJIe BCEX BHJIOB
y4eOHBIX 3aHATUI METOJAaMH YCTHOTO U MMMCBMEHHOTO orpoca (paboTt), B mporiecce
BBICTYIUICHUN CTYJCHTOB Ha CEMHUHAPCKHUX (TIPAKTUYCCKUX) 3aHSATHUSAX M 3aITUTHI
pedepaToB, a TaK)Ke METOJJIOM TECTUPOBAHUS.

KadecTBO MMCbMEHHBIX pabOT OLIEHUBAETCSI UCXOMS U3 TOTO, KaK CTYACHTHI:

1. BeiOpan u  ucnonb3oBaan  (GopMy U CTWIb  M3JIOKEHHS,
COOTBETCTBYIOIIME LIETSIM U COACPIKAHUIO TUCHIUILIINHBI;

2. IlpumeHnIA CBSI3aHHYIO € TeMON MHGOpPMAIMIO, UCIOJIb3YsS MPU STOM
MOHATUHHBIN anmapar crnenyaiiucTa B JaHHOW 00J1acTu;

3. llpeacraBunu CTPYKTYPUPOBAHHBIA M TPaMOTHO HANMCAHHBIA TEKCT,
VMMEIOIINHI CBSI3HOE COAECPKAHHUE.

2.1.3.2. IlpomexyTouyHasi aTTecTalus (MTOrOBbIi KOHTPOJIb) YPOBHS
ycBoenusi coaep:xxkanus nucuuniannbl b/1.07 «EcrecTBo3HaHue)

[IpomexyTounas arrecranusi (MTOTOBBIH KOHTPOJB) Ha OYHON (opme
oOydeHus MpoBOAUTCS B BuAe AU(PGEpPEHIUPOBAHHOTO 3auéTa B XOJ€ JICTHEU
HK3aMEHALMOHHOW CECCHU C BBICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUIIIIMHE.

[IpomexyTouHas arrecTanus (MTOrOBBIM KOHTPOJIb) Ha 3a04HOU (opme
0o0y4eHHUsl POBOJUTCS B BUJE JAOMAIIHEW KOHTPOJIBHOM pabOThl B XOA€ 3UMHEN
HK3aMEHAIMOHHON ceccun U U dEepeHIMPOBAHHOTO 3adéTa B XOJ€ JeTHEH
HK3aMEHALIMOHHON CECCUM C BBICTABJIEHUEM UTOIOBOM OLIEHKH IO TUCLUIUIMHE.
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K muddepennupoBanHoMy 3a4€Ty AOMyCKAIOTCA OOydYaromIMecs, YCIEITHO
BBIMIOJHUBIIME BCE BMJIbI OTYETHOCTH, MPEAYCMOTPEHHbIE MO JIUCLUUIUIMHE
yueOHbIM M1aHOM. B xone nuddepeHnrpoBaHHOro 3a4€Ta MpoBEPSIETCS CTENEHb
YCBOEHHUsI MaTepuayia, yMEHHE TBOPYECKH M IOCIEAO0BATEIBHO, YETKO M KPaTKO
OTBEUaTh HA IIOCTABJIEHHBbIE BOIPOCHI, JEJIaThb KOHKPETHBIE BBIBOABI U
(dopMynupoBaTh 00OOCHOBaHHbIE NpeUIOKEHHs. MToroBas OLIEHKa OXBAaThIBAET
IPOBEPKY JOCTHUKEHHUS BCEX 3asBJICHHBIX LENEeH H3y4YEHUs AUCLUUIUIMHBI U
IPOBOAMUTCA JJISi KOHTPOJS YPOBHS MOHUMAaHHUS OOYYaIOIIMMUCS CBSI3EH MEXIY
pa3IMYHBIMU €€ JIEMEHTaMH.

B xoze uTOroBoro KOHTpOJIsI aKLEHT JIeNaeTcs Ha MPOBEPKY CIOCOOHOCTEN
o0y4Jaromuxcsi K TBOPYECKOMY MBIIIICHHIO M HCIOJB30BAHUIO TMOHATHIHOTO
anmapata  JACUUIUIMHBI B pEUIEHHMH  NpO(EeCcCCHOHANbHBIX  3aJady 0
COOTBETCTBYIOLIEH CHENUAIBHOCTH.

3HaHuA, yMeHHs oOydammuxcsi Ha AUPQPEepeHIUpPOBAaHHOM  3auére
OLICHMBAIOTCS 10 MATHOAIIBHON cucTteMe. OlLieHKa 0OBABISETCS 00ydarolemycs
[0 OKOHYaHUHU ero oreera Ha auddepeHnupoBaHHoM 3auére. [lonoxutenbHas
OLICHKa («OTJIMYHO», «XOPOILO», «YJOBJIETBOPUTEIBHO» 3aHOCUTCS B 3a4€THO-
HK3AMEHALIMOHHYI0 BEAOMOCTb M 3aYETHYIO KHIDKKY JIMYHO IPENOJABATEIIEM.
O1eHKa «HEYJTOBJIETBOPUTEIBHO» IPOCTABISAETCS TOJBKO B 3K3aMEHAIL[MOHHYIO
BEJJOMOCTb.

2.1.3.3. Kpurepuu ouieHKHM Y4eOHBIX JOCTHKEHUI 00yUaAOUIUXCS

KadyectBo oTBeTOB M peuieHus 3aaad (3aJaHuil) OIEHMBAIOTCA Ha
«OTIUYHOY, «XOPOIIOY», KyIOBIECTBOPUTEILHO» U «HEYA0BICTBOPUTEIHLHOY.

O11eHKa «OTJIMYHOY» BBICTABISETCS 00yUYaIOIEeMYCsl, €CIIH:

1. Jlansl ucuepnpiBaromye 1 000CHOBaHHbIE OTBETHI HA BCE MOCTABIICHHBIE
BOMNPOCHI, MPABUIBHO U PAIUOHAIBHO (C HCIOJIb30BAHUEM PALMOHAIBHBIX
METOJIUK) PELIECHbI COOTBETCTBYIOIINE 3a/1a4H;

2. B oTBerax BbLIEISUIOCH TJIaBHOE, BCE TEOPETUUECKHUE MOJOXKEHUS YMETIO
YBSI3BIBAIHCH C TPEOOBAaHUSIMU PYKOBOJSAIINX JOKYMEHTOB;

3. OtBeThl ObUIM YETKUMU U KPATKUMH, & MBICIIU U3JIarajluCh B JIOTHYECKON
MOCJIE0BATEIHHOCTH;

4. Tloka3aHO yMEHHE CaMOCTOSITEIbHO aHAIM3UPOBaTh (PaKThI, COOBITHS,
SIBJICHHS, TIPOIIECCHI B X B3aMMOCBSI3U M TUAIEKTUYECKOM Pa3BUTHUH.

O11eHKa «XOPOIIO» BBHICTABIIAETCS 00Y4aIOIIEMYCSl, €CITH:

I. I[aHbI IIOJIHBIC, JOCTATOYHO 00OCHOBAHHBIC OTBETHI HA ITOCTABJICHHBIC
BOITPOCHKI, ITPaBUJIbHO PCIICHBI ITPAKTHUYCCKHUC 3alaHNA;
2. B otBerax He BCCTa BBLIACIIAIOCH I'TIABHOC, OTACJIBHBIC ITOJIOKCHMUA

HEJOCTAaTOYHO YBS3BIBAJIUCH C TPEOOBAHUSIMHM PYKOBOJSALIUX TOKYMEHTOB, IpHU
pellIeHnH TMPaKTUYECKUX 3a/Jady HE BCErJa HCIOJIb30BAINCH PAllMOHAIBLHBIC
METOMKH PAaCYETOB;

3. OTBeTHI B OCHOBHOM ObLIN KPAaTKUMU, HO HE BCETJ]a YETKUMU;

4. TlokazaHo cnaboe yMEHHE CaMOCTOSITEIbHO aHAIM3UPOBaTh (AKTHI,
COOBITHS, SIBICHUS, IPOLIECCHI B UX B3aUMOCBSI3U U AUATIEKTUYECKOM Pa3BUTHUH.
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O11eHKa «yI0BIETBOPUTEIBHOY» BBHICTABIISIETCS 00Y4AIOIIEMYCs, €CITH:

1. JlaHpl B OCHOBHOM IIPaBWJIbHBIE OTBEThl HA BCE IIOCTABICHHBIC
BOIPOCHI, HO 0€3 TOJKHOM TITyOMHBI 1 000CHOBAHUS, MPU PEIICHUU MPAKTUYECKUX
3a7a4 CTYACHT HCMOJIb30BaJ IMPEKHHUN ONBIT U HE NMPUMEHSI HOBBIE METOIUKH
BBIIIOJIHEHUS PAcYETOB, OJHAKO HA YTOUHSIOLIIAE BOIPOCHI JAHbl B ILIEJIIOM
MIPAaBUJIBHBIE OTBETBHIL;

2. [Ipn oTBeTax HE BBLAECISUIOCH TIJIABHOE;, OTACJBHBIE IOJ0KEHUS
HEJI0OCTAaTOYHO YBS3BIBATUCH C TPEOOBAHHWSAMHU PYKOBOMSIIUX JOKYMEHTOB, TPHU
PELICHUM MPAKTUYECKUX 3aJad HE HCIOJb30BAINCH PAlMOHAIBHBIE METOIUKHU
pacy€ToB;

3. OtBeTsl OBUIM MHOTOCJIOBHBIMH, HEYETKUMHU U 0€3 TOJDKHOU
JIOTUYECKON MOCIEN0BATEIBHOCTHA, HA OTJIEJIbHBIE JOMOJHUTEIBbHBIE BONPOCH HE
JTaHbI MOJIOKUTEIIbHBIE OTBETHI,

4. Tloka3aHO HEyMEHHE CaMOCTOSITEJIbHO  aHaU3UpPOBaTh  (DAKTHI,
COOBITHS, SIBICHUS, IPOLIECCH] B UX B3aUMOCBSI3U U JTUAJIEKTUYECKOM Pa3BUTHUHU.

OneHka «HEeyIOBJIETBOPUTEIBHO» BBICTABISIETCS OOy4YaIOIIEMYCsl, €Cli He
BBITIOJIHEHBI TPEOOBaHUS, COOTBETCTBYIOIIME OLIEHKE “‘YOBJIETBOPUTEIHHO .

2.2. MeToan4yeckue yKazaHusi 00y4ar0mumMcs

2.2.1. MeToan4yeckue peKOMEHAAUH 10 BbINIOJTHEHHUIO
HHIMBHIYAJIbHOIO NMPOEKTA

[Ipy BBIMOSHEHUH WHIUBUAYAJIbHBIX TPOEKTOB HEOOXOIUMO TMOKa3aTh
CIOCOOHOCTh K CaMOCTOSITEIbHOMY TOUCKY M aHalu3y MH(QOpMAIMH MO JaHHOU
TeMe, a Takke opopMHUTh HHDOPMALIHIO B BUIE, yTOOHOM JIJIs1 BOCTIPUSITHSI.

[Ipesxne uyeM NPUCTYNHUTh K BBIIOJHEHUIO IPOEKTa, CIEAYeT H3YyYUTh
COOTBETCTBYIOIIUN TEOPETHUECKUN MaTepuan IO JONOJHUTEIbHOU JIUTEpaType,
WuTepHer, y4yeOHUKY MM KOHCHIEKTY JIEKIMH H© TOApOOHO pa3o0pathb
IpUBEIECHHbIE TaM INpPUMEpBl; pa3o0paTh 3aJaHus, PACCMOTPEHHBIE Ha
INPAKTUYECKHUX 3aHATUSAX.

WNuauBuayanbHbIN OPOEKT TOJKHO COOTBETCTBOBATh BEIOPaHHOM TEME.

BrinonHenne MHIMBUYaIbHOTO MIPOEKTA MPOXOJUT MO CIEAYIOIIEH CXEME:
[Ton6op nHPOPMAITMOHHOTO UCTOYHHKA,;

OTBeTHI HA MOCTaBJICHHbBIE BOMPOCHI;
Hcnonp30BaHne HariasAHOCTH U UIUTFOCTPATUBHOCTH;
[Tpumepsi;

Jloka3aTenbCTBO COOCTBEHHBIX YTBEPKICHHIH;
OO1uit BBIBOJ 1O TIPOEKTY.

2.2.2. MeToauvecKue peKOMEHIAlMH 10 HANIMCAHUIO pedepaTa

Jlns nHavama paboThl Haja pedeparoM HEOOXOIUMO BHIOpATh TEMy U
nogoOpaTh MO Hed nuTepaTypy. B kadecTBe nUTepaTypHBIX UCTOYHHUKOB MOTYT
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BBICTYNaTh MOHOTpaduu, COOPHUKH, pa3IUYHbIE CIPAaBOYHBIC H3JaHUS,
NEPUOJMYECKUE H3/AaHMS. 3aTeM HEOO0XOJUMO O3HAKOMHUTHCA C COJEpKaHHEM
JUTEPATyphl, CO CIOPABOYHBIM aNNapaToM HU3JaHUs, U3YYUTh OTJIABICHUE KHUTH.
Bbi6opouHo, Oerjo MpouuTh OTAENIbHBIE YacTH WM TJaBbl KHUTH, CJeNaTh
KpaTKue 3aluCy 10 IPOYUTAHHOMY MaTepHay.

CocTaBuTh MJ1aH HaUCaHUs pedepara 1o CieayIolen cXxeme:

Beegenne. Bo BBemenun pedepara 000CHOBATH BHIOOpD JAHHOW TEMBI,
KOPOTKO pacckas3aTh O TOM, [I0OYEMY OHA 3aMHTEPECOBAJa aBTOPA.

I rnaBa. BerynutenbHas 4yacTh. JTa KOPOTKas TIJiaBa JIOJKHA COJIEPKATh
HECKOJIBKO BCTYIUTEIIbHBIX MPEJI0KEHUIN, HEMOCPEACTBEHHO BBOISIIUX B TEMY
pedepara.

I tmaBa. OcHoBHas Hay4Has dYacTh pedepara. 37meCh B JIOTHYECKOU
MOCJICIOBATEILHOCTH U3JIaraeTcsl marepuan mo Teme pedepara. DTy TIaBy
1enecooOpa3Ho  pa3dMTh Ha MOJAMYHKTHI (C  yKa3aHMEM B  OIVIABJICHUU
COOTBETCTBYIOIIMX CTPAHUII).

IIT rnaBa. 3akmtouenue. B 3Toil Ty1aBe aBTOp MOJABOJUT UTOT pabOThI, JIejIaeT
KpaTkuil e€ aHanu3 u GopMyJIupyeT BHIBOIBI.

Teneps MOKHO MpUCTYNATh K HAIMUCAHUIO camoro pedepara.

Odopmnenue pedepara.

TutyneHblil uct. Ha TUTYIRHOM JHCTE NUIIETCS Tema pedepara, Gpamums,
UMsI, OTYECTBO YUCHHKA, HA3BAHHUE YICOHOTO 3aBECHUSI.

OrnaBnenue pedeparta. B Havgane pedepara M0KHO OBITH JAHO OTJIABJICHHE,
B KOTOPOM YKa3bIBAIOTCSI HOMEpa CTpPaHUIl [0 OTACJIbHBIM TilaBam. Kaxkas riasa
TEKCTa JOJKHA HAUMHATHCSA C HOBOTO JINCTA, HE3aBUCUMO OT TOTO0, TJIe OKOHYUJIACh
npeabIIyas.

Texct pedepara. Tekct mnumiercs Mo IMmjiaHy Ha OJHOM CTOPOHE JIHCTA.
CoxkpanieHusi cioB B TekcTe pedepara HE HCHONb3YHOTCA. B KoHIe paboThbl
MIpUJIAraeTcs CIIUCOK MCIIOJIb30BaHHOMN JIUTEPATYPBHL.
JIuTepatypHbl€ CCBUIKH CIEYET pacroyiaraTh B CTOJIOUK B CIIEIYIOIIEM TOPSIKE:

e HOPMATHUBHBIE TOKYMEHTHI;

e KHUTH 110 TeMe pedepara (1o andaBUTy aBTOPOB);

¢ Ta3eTHO-)XKypHaJIbHbIE CTaThbu (MO andaBUTy aBTOPOB CTaTed, C YyKa3aHUEM
Ha3BaHUH T'a3eT U )KypPHAJIOB, TOJ]a U3JJaHUS U HOMEPA);

¢ DJIEKTPOHHBIE PECYPCHI.

Jlns mamucanus pedepara Jydilie HMCMOIL30BAaTh JIMCTHI MUCYEH Oymaru
cTaHAapTHOTO (hopmara.

TekcT cneayeT nucath Ha OAHOM CTOPOHE JIUCTA, KOTOPBIA JOJAKEH UMETh
moJsi: 3 CM — ¢ JIEBOM CTOPOHBI, | CM — ¢ mpaBoi CTOPOHBI (3TO MPUIAET YI00CTBO
JUISl CIIMBAHMS JILCTOB).

O06BEM pedepaTta nomkeH ObITh 20 — 25 CTpaHUIl, KOTOPBIE JOJDKHBI OBITh
IPOHYMEPOBAHBI.
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2.2.3. MeToanyecKkue peKOMEHIAIMHU 10 BHINOJHEHHUIO
pacuétHo-rpaduyeckux pador.

[Ipuctynas x peleHuro 3ajaHusi, HaJo pa3o0paThCs B YCIOBHUU 33Jaud U
PUCYHKE.

Ilepen pemieHneM KakJ10i 3ajauy HaJ0 BBIHUCATh ITOJHOCTBIO €€ YCIOBUE C
YHUCIIOBBIMU JaHHBIMHU, COCTaBUTh aKKypaTHBIA ICKU3 B Maciutade W yKa3aTh Ha
HEM B YHCJIaX BCE BEIMUYMHBI, HEOOXOIUMBIE ISl pacuera.

Pemenne nOMKHO COMPOBOXKIATHCA KpPAaTKUMHU, MOCIEAOBATEIbHBIMUA U
IPaMOTHBIMHU 0€3 COKpAIICHUS CJIOB OOBSICHEHUSIMHU U YepPTEeKaMH, Ha KOTOPBIX BCE
BXOJISIIIME B pPacueT BEIMYMHBI JOJDKHBI ObITh MTOKa3aHbl B uncnax. Hano uzberatsb
MHOTOCJIOBHBIX MOSICHEHUH U nepeckasza yueOHuka. [lpu nonp3oBanuu popmynamu
WIM JAaHHBIMHM, OTCYTCTBYIOIIMMHU B Yy4e€OHHKE, HEOOXOIMMO KpaTKO U TOYHO
yKa3bIBaTh UICTOYHMK (aBTOP, Ha3BaHUE, U3JJaHUE, CTPAHULIA, HOMEP (GOPMYJIbI).

He cneagyer BbIYMCIATH OOJBIIOE YHUCIO 3HAYAIIMX LU(P, BBIYUCICHUSA
JOJIKHBI COOTBETCTBOBATH HEOOXOJUMOM TOUHOCTH.

I'padukn, cxembl chaeayeT BBIIOJHATH IPU IOMOIIM  YEPTEKHBIX
IPUHA]JIEKHOCTEN.

Bce mapamerpel, He0OXonMMBIE NJIsi pacueTa: BEKTOpPbI, OCH KOOpIMHAT,
YTJIBI, pa3Mepbl TOJKHBI OBITH U300pakKeHbI HA PUCYHKE.

I'padbukn 1 cxembl JOJKHBI OBITH AKKYPAaTHBIMH, MX pa3Mepbl JTOJKHBI
MO3BOJIUTh SICHO TIOKa3aTh pPa3MEPHOCTh; YKa3blBaTh EAMHHUIBI MOJy4aeMbIX
BEJIMYMH HY>KHO 00s13aTenbHO. PacuéTel HEOOXOAMMO COIMPOBOXAATh KPATKUMU
NOSICHEHUAMHU (Kakue (GOpMyJIbl UM TEOPEMbI IPUMEHSIOTCS, KaK MOJIYy4YaroTcs Te
WJIN MHBIE PE3YJIBTATHI U T. [I.) U MOAPOOHO M3JIaraTh BECh XOJ1 PACUETOB.

2.2.4. MeToanyecKkue peKOMEHIAIMHU 10 BLINOJHEHHUIO
KOHTPOJIbHBIX PadoT

[lepen HauanOM KOHTPOJBHOUM PabOTHI CIEAYET U3YUUTh COOTBETCTBYIOIINN
TEOPETUYECKU Marepuall MO0 Y4eOHUKY WJIM KOHCIEKTy Jiekuuid. Ecmum
IIPENOIAaBATENb JaJl BAM KOHKPETHBIE PEKOMEH/IALNH, YUYTUTE UX.

B KOHTpOJIBHOM paboTe MOXKET OBITh TOJIBKO OAMH BomIpoc. B aToMm ciyuae
HEOOXOMMO PACKPBITh OINpPEAENEHHBIA BOMPOC U3 Kypca AUCHUUIUIMHBI, KOTOPBINA
chopMyIHpPOBaH TaKUM 00pa30M, YTO HEOOXOIMMO MPUMEHUTh METO/IbI aHAJIN3A U
COIIOCTABJICHHUS.

Jlpyroi#t THI KOHTPOJIbLHOM pabOTHI BKIIIOUAET B c€0s1 HECKOIBKO BOMPOCOB U
OJIHY WJIM HECKOJbKO 3a/Jady WM [pakTUYecKux 3amanuil. Ilucate Takyro
KOHTPOJIbHYIO Pa0OTy clleqyeT 4eTKO W JIAKOHWYHO, OTBEYass Ha BOIIPOCHI U
IPAaBWIBHO pelias 3aauu, 0€3 MpoCTpaHHbIX paccykaeHui. KOHTpoabHbIE TaKOro
TUNAa He TpeOylT IIMPOKOro IPUMEHEHUS METOJI0OB aHaiu3a, M[HcaTh
KOHTPOJIBHYIO pa00Ty HEOOXOAUMO, IPUIEPKUBAsACh IPUHIIMIIA "BOIIPOC-OTBET".

KontponbHast pabora poKHa UMETh UETKYI0 CTpyKTypy. CTpyKTypa
KOHTPOJIbHOM PaOOThl 3aBUCUT OT CHELU(PUKUA U3y4aeMOW TUCLUIUIMHBI, a TAKXKe
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OT THUMAa KOHTPOJBHOW paboThl. B CTpykType KOHTPOJBHOW pPabOTHI MOXKHO
BBIJICIIATD:

® TUTYJIbHBIN JIUCT;
BBEJICHUE (B 3aBUCUMOCTHU OT TUIIA BOIIPOCOB);
OCHOBHAsI 4aCTh;
3aKJII0YEHHUE (B 3aBUCUMOCTH OT THIIA BOIIPOCOB);
CIIMCOK JIUTEPATYPHI.
Ha tuTynpHOM sMcTe HEOOXOAMMO HaIlMCaTh Ha3BaHHE Y4YeOHOIO
3aBeneHus, Kadeapbl M y4eOHOM JUCHUIUIMHBL. 3aTeM yKa3aTh Ha3BaHUE
KOHTPOJIbHOM paboThl uinu Bapuant. llocne uvero mamucats cobcrBennbie OUO,
HOMEp TpyMNIbl, Ha3BaHUE (QakynbTeTa, crneunadbHocth U OO HaydHOrO
PYKOBOJIUTEIIS.

@opMyJIHpOBKa YCIOBHS, €CIM OHO YKa3blBaeTCd Ha BTOPOM JIMCTE
KOHTPOJIbHOM paboOThl, JOKHA B TOYHOCTH COOTBETCTBOBATh YCIIOBHIO,
IIOJIy4YEHHOMY OT IIPEIIOAABATES.

Bo BBeneHNM KpaTKO HYKHO KPAaTKO Hamucarh LiE€Jdb KOHTPOJIBHOM padoThl,
MECTO U pOJIb PACCMATPUBAEMOr0 BONPOCA WM BOIPOCOB B M3y4aeMOM yueOHOU
JUCLUIUIMHE.

Ha oCHOBHYIO 4acTh KOHTPOJIBHOM MPUXOANUTCS HanOoJbIIast 4acTh paOOTHI.
KoHTponbHas A0MKHA COAEp’KAaTh OCHOBHBIE ONpPEIEICHHs, OOOCHOBAaHUS U
JI0Ka3aTeNNbCTBA, ONMCAHUE METOIUKH pacueTa, (POpMyJIbl, a TAK)KE UMETh CChUIKU
Ha  HCHOJb3yEMBbIE MCTOYHHUKHU uHpopmanuu. [Tucarp KOHTPOJIBHYIO
paboTy HEOOXOMMO C y4e€TOM TOTrO, YTO H3JaraeMblii MaTepuall JIOJDKEH OBITh
JIOTUYECKHA B3aMMOCBs3aH. OCHOBHAasi 4acTh MOJKET TAaKXKE BKJIKOYATh aHAJIU3
TEOpPUH BOIIPOCAa MO TeME KOHTPOIbHOW pabdoThl. Ilocie 3Toro msnaraercs xon
pacCyXICHUN, OIMCBHIBACTCS  IIOCIENOBATEIBHOCTh  PAaCy€TOB, IPUBOIATCS
IIPOMEKYTOUHBIE JOKA3aTeJIbCTBA M PE3YJbTATHl PEUIEHUS BCEW MOCTABICHHOU
3amaun. B ciydae, eciau KOHTpOJIBHASL COLEPKUT TOJBKO 33Jadd, TO OCHOBHAas
4acTh BKJIFOUAET B Ce0s TOJIBKO YCIIOBHS 3aa4 U X PELIEHUE.

B 3aknrodeHuMM HaI0 HamMcaTb KpPaTKUE BBIBOABI 110  BBINOJHEHHOU
KOHTPOJIBHOH padore.

3areM NPUBOJIUTCS CHMCOK HMCTOYHHMKOB HMH(OpMaLMKA OPOPMIIEHHBIN IO
CTaHAapTy.

2.2.5. Meroau4yeckne peKOMEHIAUNH M0 BbITNIOJIHEHHIO TECTOBBIX
3aJaHui

[Ipu  TecTMpoBaHMU  HEOOXOAMMO  YETKO  YSACHUTH  OCOOEHHOCTHU
IIPEIIaraeMoro Bua TECTOB U CIIOCOO €ro BBIITOJIHEHMUS.

Bpewmsi, 0TBOAMMOE Ha BBIIIOJIHEHHE TECTa, MOKET BapbUpoBaThcs OoT 10 110
20 MUHYT B 3aBUCUMOCTH OT OOILEro YpOBHSI MOJArOTOBJIEHHOCTH CTYICHTOB, dTara
W3YUYEHHS] TEMBbI, BUAA TeCTa. TeCTOBbIE 3aJaHHs BBINOJHSIIOTCS HAa OTIEIBHOM
aucte Oymaru, Ha KOTOPOM YKa3bIBaeTcsi (aMuiIus CTyAEHTa, TpyImma, HOMEp
BApUAHTA.
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[Ipu BBIMIOTHEHNUN TECTOBOTO 3a7aHUsI HEOOXOIUMO:
e BHHUMATEJIBHO MIPOUYUTATH 33JIAHUE;

. 3anucaTh OTBETHI TOJBKO HU(PpaMu U OyKBaMH, yKa3aB BHayaje
3a/laHusl, a 3aTeM BbIOpaHHYI0 1Py Ui OyKBY, KOTOpas COOTBETCTBYET
PaBUILHOMY OTBETY.

2.2.6. MeToauvecKkue peKOMEHJAANNH 110 PelIeHUI0 3a1a4

YMeHune pemarb 3aauu  SBIETCS OJHUM U3 OCHOBHBIX ITOKa3aTeen
[IyOMHBI OCBOEHUS y4eOHOTO MaTepHuaa 1o €CTECTBEHHOHAYYHBIM JUCIUTUIMHAM.

Yrobbl pemaTh 3adaud, HYXKHO pa3o0paTbCsi B TOM, UYTO OHHU COOOM
MPEJICTABISIOT, KaK YCTPOEHBI, M3 KAKWX COCTABHBIX 4YaCTE€W COCTOST, KAKHE
MMEIOTCSI MTHCTPYMEHTBHI, C IIOMOILBIO KOTOPBIX MPOU3BOJIUTCS PELICHHUE 3a/1a4.

[Ipouecc pemieHus 3aJayd MOKHO Pa3[eiIUTh HAa BOCEMb JTAlOB: aHAIMU3
3a/1aud; CXEMaTUYecKas 3aluch 3aJadyd; MOUCK crocoba pelleHus 3a/Jauu;
OCYILIECTBIIEHUE PEUICHUs 3aJayd; MPOBEpPKAa PELICHUS 3aJaud; HCCIEAOBaHUE
3anaun; GopMyIMpoBaHUE OTBETA 33Ja4M; aHAJIU3 PELICHUS 3a/1a4uu.

W3 yka3zaHHBIX 3TaIloOB MSATh SBJISIIOTCSA 00s13aTEIbHBIMU, U B TOM WJIU UHOM
BUJIC MPUCYTCTBYIOT B MpOlECcCe penieHus Jro00il 3amauyu. DTO 3Tanbl aHaIKM3a
3a/laud, TOHMCKa crocoba ee pelleHHs, OCYIIECTBICHUS PEIIeHUs, MPOBEPKU
pemennss u dopMmynupoBanus oTBeTa. OcTanpHbIE TPU dTama (CXeMaTHYecKas
3aluCh 3a7ayd, MCCJIEJAOBAaHUE 3aJa4d M 3aKJIIOUUTENIbHBIA aHaIU3 PELICHUS )
SIBJISIIOTCSL HE 00s13aTEIHHBIME B TMPOIECCE PEIICHUS MHOTHX 3a/1a4.

[TepBoe, uTO HY)XHO CAENATh MPHU PEIICHUH 3a7a4d — Pa3o0paThCs B TOM,
YTO 3TO 3a 3a/7]a4ya, KAKOBBI €€ YCIIOBUS, B UEM COCTOSIT €€ TpeOOBaHMS, a TAKKe
MOJIE3HO YCTAHOBUTH BO3MOXKHOCTH OOOOIIEHUS JAaHHOW 3a7a4yi, BBISIBUTH €€
0COOEHHOCTH, COMTOCTaBUTh JaHHYIO 3aJ]a4y C paHee PelIEHHBIMH.

B psine ciyyaeB 1aHHBIN aHAIU3 HYXKHO 3anucaTh. /{15 3TOro cnoab3yroTcs
pa3MyYHbIE CXEMATHYECKHE 3aluCH 3a7ad, IMOCTPOEHUE KOTOPBIX COCTaBIISIET
BTOPOI1 ATal npouecca pemenus. CxeMatndeckas 3aruch CIyKUT OYEHb XOPOLLIEH
dbopmoii, KOTOpasi OpraHu3yeT TIJyOOKMI W IUTAaHOMEpHBIN aHaiu3 3aJadd, U
MO3TOMY ATOT 3Tall CIMBAETCS BCETJa C aHaJU30M 3a/Jaud, U TaKxke obJerdaer
caMO penleHue, TaK Kak, OMUpasCh Ha 3Ty 3alKCh, MPOIIEe U Jerde oQopMuTh
pELICHHE.

I[Ipy nDocTpoeHMH CXEMAaTHYECKOM 3aluCH  3aJaud  MOXKHO  TaKxke
WCITIOJIb30BATh MATEMAaTUIECKYIO CUMBOJIUKY, TAOIHUIIBI U T. 1.

[Tonck 1maHa pemeHust COCTABISAET LEHTPAIbHYK) 4acTh BCEro MpoIecca
pemenus. Haiins muiaH, ero oCyImIecTBICHHE YK€ HE COCTaBJsIeT 0co00ro Tpyaa,
OHO TpeOyeT JUITh TEXHUICCKUX YMEHHUI BBITIOJIHCHUS TeX NEUCTBHUM U OTICPAIIHA,
KOTOpBIE M3Y4YarOTCs B JaHHOW aucuuiuinHe. Korga B mpouecce BBITOJIHEHUS
HalJIeHHOro croco0a pemeHuss Mbl yOexkJaemMcss B €ro OMMOOYHOCTH WIIU
CJI0’KHOCTH, TO HY’KHO CHOBAa BO3BpAaIllaThbCsl K ATaIly MOKWCKA PEIICHUS U UCKATh
JIPYrou crnocod penieHusl.
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Korma cnoco6 pemienus 3agadu HaWJIEH, €ro HYXHO OCYIIECTBUThH, — 3TO
Oy#eT yxe dYeTBEpThIM dTam TpoIlecca pemeHUs — JTalm OCYIIECTBICHUS
(M370KEHUS ) PEIICHUS

[Tocme TOro Kak pemieHHe OCYIIECTBICHO W M3J0XKEHO (TMHUCHhbMEHHO WU
YCTHO), HEOOXOAUMO YOEAWTHCS, YTO OTO pEIICHHE IMPaBHWIBHOE, YTO OHO
yIIOBJIETBOPSIET BCeM TpeOOBaHWAM 3amadd. IS 3TOro mpowm3BOAAT TPOBEPKY
PENICHNs, 9TO COCTABJISIET MATHIM 3Tal Mpollecca PEIIeHusI.

[Ipu pemeHnn MHOTUX 3aJad, HEOOXOIUMO KpOME TMPOBEPKH TaKKe
NPOM3BECTU HCCJIENOBAaHUE 3a7aud, TO €CTh YCTaHOBUTH MpPHU KAKUX YCIOBHSIX
3aJja4a MMEET pEILICHUE, MPH ATOM CKOJBKO Pa3UYHBIX DPEIICHUN B KaXKIOM
OTJIEIbHOM ClTydae, MpU KaKUX YCJIOBHUAX 3a/a4ya BOOOIE HE UMEET PEIICHUs U T.
1. DTO BCE COCTABISIET IECTON ATAl MPOLIECCa PEeUICHHUS.

VYO6enuBImUCh, B MPaBWIBHOCTH PEIICHUS U, €CIM HYXKHO, NpPOU3BENs
UCCJICIOBAaHME 3a/1a4y¥, HE0OX0IUMO YETKO c(hOopMyIHpOBaTH OTBET 3a7a4d, — ITO
Oyaet ceapbMOM 3Tam mpolecca pemieHus. Eciu oTBeT 0cob0 HE BBINHMCHIBACTCH,
HAJI0 BCE )K€ €ro KaK-TO BBIICIHUTH (HampuMep, MyTeM MOAUYECPKUBAHUS).

Taxxe, B y4eOHBIX M TIO3HABATEIBHBIX IENSIX, MOJIE3HO MPOAHATH3UPOBATH
BBITIOJTHEHHOE PEIIeHUE, YCTAHOBUTh HET JIU JIPYroro, U 0Oojiee parroHaIbHOTO
crocoba pemieHus, a Hemb3s T 0000muTh 3amady, a Kakhe MOXHO CJenarh
BBIBOJIBI W3 JTOTO PEHICHHS M T. J. DTO BCE COCTABJSET TOCIEIHHN, HO HE
00s13aTeNbHBII, BOCBMOW 3Tal PEIICHHUS.
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