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1. MPAKTUYECKHUE U UHTEPAKTUBHBIE 3AHATUSA
IO JUMCHHUIIVINHE

bJ1.07 EcTtecTBO3HaHME
(MHIEKC, HAUMEHOBAaHNE JUCIUILTUHBI)

1.1. Ilnansl npakTHyeckux 3auaTuid no pucuuniaune b1.07 EctecrBo3nanue

Tema 1. Beenenue

Ounas ¢opma oOyuenus — 0 ygac, 3aouHas popma oOydeHus — () yacos.

®dusuka — (QyHgamMeHTadbHas Hayka o Tpuponae. EcTecTBeHHO-HAy4YHBIN
METO/1 I03HAHMSI, €T0 BO3MOKHOCTH U TPAHULIbI IPUMEHUMOCTH.

DKCHEpUMEHT M TEOpHs B IMpoliecce MO3HAHUSA NpHUpoabl. MoaenupoBaHue
dusznyeckux SBICHUM M TpoIleccoB. EcTecTBeHHO-HAayuHas KapTWHA MUpa U €€
BAKHEMIIIME COCTABIISAIOIIME.

EnuHCTBO 3aKOHOB PUPOABI U COCTaBa BelecTBa BO BeenmeHHon. OTKpBITHS
B (hU3MKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOTUH MPOU3BOJICTBA.

Bompocsr:
MoaenvupoBanue GU3NUECKUX SBJICHUM U MPOIIECCOB

Tembl AOKJIAA0B U HAYYHBIX COOOLLEHUI:
1. DKcrepuMEHT B €CTECTBEHHBIX HayKax
2. ®U3nYecKue MPUHIUIBI PA0OTH KOMIIBIOTEPA
3. Ucnonp3oBaHue a3epa B HAYKe U TEXHHUKE
4. Beipatomuecs: GU3MKu

[ToaroroBka MUChbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JJIsl 3a0YHOMN
dbopmbl 00yueHus — 2 yaca
KoHTpOJIbHBIE BOIIPOCHI:
1. ®uzuka — GpyHgaMEHTANTbHAS HAYKa O IPUPOJIE
2. MopaenupoBanue GU3HMUECKUX SBICHUIA U MPOIIECCOB.
3. EcrecTBeHHO-HAyuUHas KapTUHA MHUpa
4. EnuHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BEIleCTBAa BO BeeneHHo.

Tema 2. MexaHuka

Ounas popma oOyuenus — 2 yac, 3aounas popma ooyuenus — 1 gac.

Kunemaruka. Mexannueckoe nBmxkeHue. Cucrema orcuera. Tpaekropus
JBU>KCHUSL.

IIyte. [lepememenne. PaBHOMEpHOE IpsIMONMHENHOE 1B KEHUE. CKOPOCTB.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKCHMS. 3aKOH CJIO0XKEHUS CKOPOCTEH.
I'padpuxu nBuwxenus. CpenHsisi CKOPOCTh NPH HEPABHOMEPHOM JIBUXKEHUHU.
MrHoBeHHass  CKOpOCTb.  PaBHOYCKOpEHHOE  NPSMOJIMHEMHOE  JBUXKEHHUE.
VYckopenue. CpoOomnoe maneHue Ten. KpuBonmuHelHoe ABMXKEHHE. YTIOBas
CKOpPOCTb. PaBHOMEpHOE IBWKEHHE IO OKPYXKHOCTH. lleHTpocTpemurenpHoe
YCKOpEHHE.
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Jnnamuka. Macca u cuna. BzaumoneiicrBue ten. 3akoHbl JUHAMUKH. CHITBI
B npupoje. CrocoObl m3MepeHus cuil. MHepruanpHas cucTeMa oTcueTa. 3aKOH
BCEMUPHOTO TATOTeHMs. HeBECOMOCTB.

3aKOHBI COXpAaHEHUsI B MexaHuke. MMmysbc Tena. 3aKoH COXpaHCHUS
HMMITYJIbCA.

PeaktuBHOe nBmxkeHue. Mexanudeckas padorta. MomHocTh. PabGota cuibl
TSATOTEHUS, CHJIbl YIIPYTOCTH U CWJIbI TPEHUS. MeXaHu4yecKas SHeprusl.

Kunernueckas sneprusi. Kunernueckas saneprus u padora. [loreHunanbHas
SHEpPrusT B TPABUTALMOHHOM 1mojie. lloTeHimaneHass JHEprus  ympyro
nehOpMUPOBAHHOTO TeJa. 3aKOH COXPAaHEHUS MOTHOW MEXaHUISCKON YHEPTHUH.

Bomnpocsr:
HccnenoBanye 3aBUCHMOCTY CUIIBIL TPEHMS OT MAcChl Tea.

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHMIA:
1. Imxenne mianeT CoTHEYHONM CHCTEMBI
2. PeakTBHOE JBMKCHHE B IIPUPOJIC U TEXHUKE
3. Pabdoter . HeroTona
4. Bo3MOX€H JIM BEUYHBIA JIBUTaTENb?

[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJBHBIE BOIIPOCHI JJIsi 3a0YHOM
dbopmbl 00yueHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
MexaHn4decKoe NBUKEHNE
3aKOHBI JUHAMUKH
Mexanuueckast paboTa 1 MEXaHUYECKasi SHEPT U
[ToTeHManbHas U KHHETUYECKAst SHEPTHS

R NS

Tewma 3. OcHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJTUHAMUKHU
Ounas dpopma 006yuenus — 0 gac, 3aounas popma oOyuenus — 1 yac.

MonexynspHas ¢(u3uka. ATOMUCTHYECKAss TEOpUsS CTPOCHUS BEIIECTBA.
HaGmrogeHuss ¥ OMBITHL, MOATBEPXKIAIOIMIUNE ATOMHO-MOJICKYJIIPHOE CTPOCHHUE
BemecTBa. Maccel U pa3Mepsl MOJIEKYJI. TEeIUIOBOE IBUKEHUE YACTHUILl BEIIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanvHblii ra3. Temmeparypa Kak Mepa CpegHeu
KMHETUYECKOW DHEPrUM YaCTUL. YPAaBHEHHME COCTOSIHUS HJECAIBHOIO Tasa.
M3onpoueccel u ux rpaduku. OObSICHEHHE arperaTHbIX COCTOSHUM BeIeCTBA U
($a30BbIX MEPEXOJOB MEXKIYy HHUMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
IIPECTABICHUM.

CBs3b MEXIYy HABICHUEM W CPEOHEW KUHETHUYECKOW HSHEPrue MOJIEKYJI
ra3a. PaGora raza. Mogens xxunkoctu. [loBepxHOCTHOE HATSHKEHUE M CMAaYHBaHUE.
Kpucrammueckue u amopdHbie BerecTBa. JKuaKkue KpucTasuibl.

Tepmonunamuka. BuyTpennsis osHeprus. Pabora u Temioornaya Kak
CrocoObl W3MEHEHUsS BHYTpeHHeW »dHeprud. llepBolii U BTOPOM 3aKOHBI
tepmMoauHaMuku. [lpuHnuner npedctBus TemnoBbiX MamuH. KIIJ[ TemmoBbix
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neurareneil. TemnoBble MAlIMHBI U UX MPUMEHEHHE. DKOJIOTHUeCKue MpoOIeMbl,
CBSI3aHHBIE C IPUMEHEHHUEM TEIUIOBBIX MAIIWH U IPOOJIEMbI SHEProcOEpEKEHUSI.

Bormpocsr:
ArperaTHbl€ COCTOSIHUS BEILIECTBA

TeMbl TOKJTaI0B U HAYYHBIX COOOIICHHUH:
1. TermoBble MaIlIMHbI K UX PUMCHCHHE.
2. DKOJIOTHYECKHE MPOOJIeMBbI, CBI3aHHBIC ¢ MPUMEHECHHUEM TEIUIOBBIX MAIUH W
IPOOIIEMBI SHEPTOCOEPEIKCHHUS.
3. DBodronus B3TJISA0B HA CTPOCHHE BEIIECTBA
4, da30BbIC IEPEXOJIbI MY arperaTHEIMH COCTOSIHUSIMH BEIICCTBA

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JIJIsi 3a04HOU
dbopmbl 00ydeHus — 2 yaca
1. 3aKkoHbBI TEPMOJUHAMUKH.
2. ITloBepXHOCTHOE HATSDKEHHE M CMAuMBaHHE
3. Macchl 1 pa3Mepbl MOJIEKYJT
4. TemnioBoe IBUKEHUE YACTHI] BEIIECTBA

Tema 4. OCHOBBI PIEKTPOAUHAMHUKN
Ounas popma obyuenus — 2 yac, 3aounas popma odyuenus — 1 gac.

DIIEKTpPOCTATHKA. B3auMOAENCTBHE 3apSIKEHHBIX TEN. JJIEKTPUYECKUMI
3apsA. 3aKOH  COXPAHEHHs]  DJIEKTPUUYECKOro  3apsaa. 3akoH  Kyrona.
DIIEKTPOCTATHYECKOE TOJIE, EF0 OCHOBHBIE XaPAKTEPUCTUKH U CBSI3b MEK]y HUMH.
[IpOBOAHUKH M U30ISATOPHI B AJIEKTPOCTATUUECKOM IOJIE. DIEKTPUUECKAS EMKOCTh
KOHJIEHCATOpa. DHEPIUs JIEKTPOCTATUYECKOTO TOJIS.

[Tocrosiuublid  TOK. IlocTostHHBIN snekTpuueckuit Tok. Cuna Toka,
HaIpSDKEHUE, AJIEKTPUYECKOE CONpPOTHBIIEHHE. 3akoH Oma JuId y4yacTKa LEnu U
MOJIHOM DJJIEKTpUUYecKod I1enu. PaboTa W MOIIHOCTh MOCTOSHHOTO TOKAa. 3aKOH
Jxoynsa-Jlenua. TemnoBoe neiicTBUE SIEKTPUUECKOTO TOKA. DJIEKTPUUECKUN TOK B
pa3IMYHBIX Cpelax.

MarnauTtHoe mosne. MarHuTHOe MOJE€ M €ro OCHOBHBIE XapPAaKTEPUCTUKH.
JlelicTBUE MAarHWTHOrO TOJII Ha NPOBOJHMK C TOKOM. 3akoH Awrepa.
Onexkrpoasurarens. Cuna Jlopenna.

SBeHHE  DNEKTPOMArHUTHOM MHAYKUMU. 3aKOH  3JEKTPOMAarHUTHOU
uaaykuuu. IlpaBuno Jlennma. CamoumHaykuus. HWHIyKTHBHOCTB. OHEprus
MarHUTHOTO MOJIS.

Bomnpocsr:
COopka 3IEKTPUIECKON TIENMU U U3MEPEHUE CUJTBI TOKA U HAMPSHKEHUS Ha ee
Pa3IMYHBIX YYaCTKAX.

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
1. MarsuTtHOE mose 3eMiin
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2. [IpumeHeHue AJIeKTPOIBUTATENIS B TEXHUKE
3. [IpuposHOE 3IEKTPUUECTBO
4. OCHOBHBIE XapaKTEPUCTUKH 3JIEKTPOCTATHUECKOTO MOJIS

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JIJIsi 3a04HOU
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHbIE BOMPOCHI:
BzaumopeiicTBre 3apsyKeHHBIX TET
[1oCTOSIHHBIN IIEKTPUUECKUN TOK
MarsuTHoe 1oJie ¥ €ro OCHOBHBIE XapaKTEPUCTUKH
SIBneHME ANEKTPOMArHUTHOW MHAYKIINH

W

Tema 5. Konebanust 1 BOJTHbBI

Ounas gopma o0yueHust — 4 yac, 3aounas ¢popma oOydeHus — 1 yac.

Mexannuyeckue kosneOaHusi W BOJHbL. CBoOOnHBIE KoseOanus. Ilepuofn,
4acToTa U aMIUIUTyAa KosebaHuil. ['lapmonnueckue kojnebaHusi. MaremaTuueckuii
U TpPYXKUHHBI MaaTHUKH. [IpeBpalieHue »SHEprum Mpu TapMOHUYECKHUX
KOJICOaHUSIX.

MexaHnueckue BOJHBI MU UX BHUJBL. 3BYKOBBIE BOJIHBL. YJIbTPa3BYKOBBIE
BOJIHBL. YJIBTPa3BYK U €r0 UCIOJIb30BAaHUE B MEAUIIMHE U TEXHUKE.

DneKTpoOMarHuTHbIE KosieOaHuss U BOIHbL. CBOOOAHBIE AIIEKTPOMAarHUTHBIE
KOJICOaHMUSI.

KonebaTtenbHblii  KOHTYP. @®opmyna  TomcoHa. BrinyX1eHHBIE
AJIIEKTPOMArHUTHBIE KoJieOaHus. ['apMOHHYECKHE 3IEKTPOMATHUTHBIE KOJIEOaHUsI.
Onektpuuecknid pe3oHaHc. [lepemennsiii Tok. Dnekrporeneparop. Ilomydyenue u
nepeaaya J1eKTpodHepruu. [IpodiiemMbl sHEprocOepeKeHUS.

OJIEKTPOMarHuTHOE  MoJie.  DJIEKTpOMAarHuTHele  BOJHBL.  CKOpOCTh
AJEKTPOMArHUTHBIX  BOJIH.  [IpuHUOMOBI  pagvoCBA3M U TEJIEBUACHUS.
Hcnonb30BaHrEe 31€KTPOMArHUTHBIX BOJIH PA3JIMYHOIO JUAla30Ha B TEXHUYECKUX
CPEIICTBAX CBSA3M, MEAMIIMHE, IPU U3YUECHUH CBOMCTB BELIECTBA.

CeeToBble BOJIHBI. Pa3BUTHE NpENCTaBICHUA O NMPUPOAE CBETA. 3AKOHBI
OTpaXeHUs W mpenomiieHus: cBera. MHrepdepenuus cBera. Judpakuus cera.
Hudpakumnonnas pemerka. [lomspuzamus cBera. Jlucmepcusi cBera. JIMH3BL
®opMyiia TOHKOH JMH3bL. ONTUYECKHE PUOOPHI.

Bomnpocsr:
N3yuenne konebaHut MaTeMaTHYECKOT0 MasiTHUKA.
N3yuyenue nunteppepeHnu u qudpakivm cBeTa.

Tembl TOKIIAA0B U HAYIHBIX COOOIIICHMIA:
1. UcTopus paarioCBsI3u U TEICBUACHUS
2. YIbTpa3ByK U €ro UCIOJIb30BAHUE B MEIUIIMHE U TEXHUKE.
3. Ucnonp30BaHne 3E€KTPOMATHUTHBIX BOJH B MEAUITMHE M TEXHUKE
4. I'mobanpHast 2HEpreTUYecKas mpodaema
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[ToaroTOBKA MMCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI JIJISI 3a0UHOM
dbopmbl 00ydeHuss — 2 yaca
KoHTpoIbHBIE BOIIPOCHI:
MexaHndeckue KoyieOaHus ¥ BOJTHBI
DNEeKTPOMArHUTHBIEC KOJICOAHUS U BOJIHBI
DNEeKTPOMarHuTHOE T0JIe
CBeToBbBIC BOJIHBI

=l AN

Tema 6. D11eMEeHTBI KBAHTOBOU (PU3UKU

Ounas dopma o0yuenus — 0 gac, 3aounas popma oOyderus 1 gac.

KBanToBbIe cBOMCTBA cBeTa. PaBHOBECHOE TEILIOBOE M3nydeHue. KBanrosas
runore3a [lmanka. dortosnexkrpuueckuid >Pdext. YpaBHeHHEe ODWHINTEHHA A
BHemHero (poroaddekra. @oton. [laBnenue creta. Jlyanusm CBOWCTB cBeTa.

®uzuka aroma. Mogenu crpoenust aroma. OnbiT Pezepdopna. Tloctymnarst
bopa. OObsicHeHHE JMHEMYaTOro CHEeKTpa BOAOPOJAa Ha OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorymomenne u HcIyckaHue cBeTa aToMoM. KBaHTOBas
sHeprud. IlpyHOMD  JEeWCTBUMS M HCIOJb30BaHME  Jaszepa. Onruueckas
CHEKTPOCKOIHMS KaK METOJ U3YUEHHUS COCTAaBa BEIIECTBA.

@du3zuKa aTOMHOIO SApa M 3JIEMEHTAapHbIX 4YacTull. CocTaB M CTPOCHHE
aToOMHOTo siapa. CBoICTBa SAEPHBIX CHUJI. DHEPIrUs CBSA3M M JEPEKT MAaCChI
aTOMHOTO siapa. PannoakTuBHOCTE. Buabl pairOakTUBHBIX NPEBPAIICHUNA. 3aKOH
paguoakTUBHOTO pacnaga. CBONCTBA HOHU3UPYIOIIUX SACPHBIX H3IIYyYEHUU.
PannoakTuBHBIE M3TyYEHUS U MX BO3JCHCTBUE HA KUBBIE OPraHU3MBI. SnepHble
peakuuu. SnepHas sHEpreTuka. JIeMEHTAPHbIE YaCTULIBI.

OyHIaMEHTAIBHBIE B3aUMOICCTBHUSL.

Bomnpocsr:
Jyanu3m CBOMCTB CBeTa.

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHMIA:
1. UcTopust KBaHTOBOM (pUBHKHU
2. Ucnonbp3oBaHue na3zepa B pa3HbIX cepax uyeI0BEUECKOU eITeTbHOCTH
3. O0m1as Teopus oIS
4. KopryCkynsipHO-BOJTHOBOW Jyajlu3M CBETa

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JJIsl 3a0YHOU
dbopmbl 00yueHus — 2 yaca
KoHTpOoIBHBIE BOITPOCHI:
dortornekTpuueckuii appext
Mogenu ctpoeHust atoma
SIBnenue paanoaKkTUBHOCTH
DneMeHTapHbIEC YaCTHUILIbL.

P

Tema 7. BeeneHHas u €€ 3BOIONUA
Ounas dopma o06yuenus — 0 gac, 3aounas popma oOyuenus — 1 gac.
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Crpoenue u passutue Bceenennoil. Kocmonorus. 3Be3abl. TepmosinepHblit
cuHTe3. MoJens pacmmpsromencs BeeaeHHom.

[Ipoucxoxaenne ConHeuHol cuctemsbl. [IpoTOCONHIIE W NPOTOIIAHETHBIC
obmaka. OOpaszoBanue rturadeT. I[IpoOnema  cyliecTBOBaHHS  BHE3EMHBIX
[IUBUJIN3AIAN.

CoBpemenHas puznueckas KapTHHA MUPA.

Bomnpocsr:
HebGecHrble Tena

Tembl AOKIAA0B U HAYYHBIX COOOIIECHUI:
Teopus «0OABIIOTO B3pHIBAY
[Tpo6ema cyiecTBOBaHUS BHE3EMHBIX ITUBUIM3AIIIIA
Knaccuduxanus 3837
Témnasa matepust Bo BeeneHHou

e

IToaroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI JJIsI 3a0YHOM
dbopmbl 00yueHuUs — 2 yaca
KoHTpoJibHBIE BOIIPOCHI:
1. OBomonusg CoaHEYHOH CHUCTEMBI
2. TepMOsiICpHBII CUHTE3
3. CoBpeMeHHBIC KOCMOJIOTHIECKHE TIPEICTABICHUS
4. CTpoeHue 1 BOJIONMS TATAKTUK

Tewma 8. OOuias u Heopranuueckas xumus. Beenenue.

Ounas dhopma o0yuenus — 0 gac, 3aounast popma 00ydeHust — 0 4acos.

XuMuyeckass KapTHHa MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAay4YHOM
KapTHUHbl Mupa. Poib XuMMHMM B XU3HU COBpeMeHHoro oomiectBa. Hoselmme
JOCTHKEHHUS] XMUMHUYECKOM HayKH B IUIAHE Pa3BUTHS TEXHOJOTHI: XMMHYECKas
TEXHOJOTHsI — OWOTEXHOJIOTUSl - HaHoTexHojorus. llpumeneHue aocTHMNKEHUN
COBPEMEHHOW XMMHUH B TyMaHUTAapHOMU cdepe AesITEIbHOCTH 001ECTBa.

Bomnpocsr:
Ouncrka 3arpsA3HEHHON BOBI

TeMbl JOKIA0B U HAYYHBIX COOOIIICHMIA:
PaboTsl B 00sactu xumuu M. B. JlomoHOCOBa
Xumus v papmalieBTUKA
HcTopust OTKPBITHS HEKOTOPBIX XUMUYECKUX DJIEMEHTOB
[Tnrocsl 1 MUHYCBI OBITOBOM XUMUU

R AN

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJbHBIE BOMPOCHI JJIsl 3a0YHOMN
dbopmbl 00ydeHus — 2 yaca

KoHTpoJIbHBIE BOIIPOCHI:
1. Ponb XxvMuu B )KU3HU COBPEMEHHOTO 0011IeCTBa
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2. Hosgeiimume OCTHKEHNUS XUMHUYECKON HAYKH B IJIaHE PA3BUTHUS TEXHOIOTHIA
3. Xumuueckas KapTHHA MUpa

Tema 9. OcHOBHBIC TIOHATHS M 3aKOHBI XUMHUH
Ounas dopma 00yuenus — 2 yac, 3aounas popma oOyuenus — 1 ygac.
[Tpenmet xumun. BemectBo. AToM. Mosnekyina. XuMHYECKUI AIEMEHT U
dbopMBI ero cymiecTBOBaHMA. [IpocThie U clloKHBIE BEIECTBA. AJIJTIOTPOIHS U €€
MPUYUHBI.

Bomnpocsr:
Pacuetsl mo xumuueckum popmynam

TeMbl TOKJIaA0B U HAYYHBIX COOOILICHHIA:
1. DBomronus NMpeACTaBICHUI O CTPOCHUH BEIlleCTBa
2. OnpeneneHne XMMHUYECKOI0 COCTaBa BEUIECTBA
3. BzaumocBsi3b GpU3MKH U XUMUU

IToAroTOBKa MMCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JUJIS 3a09HOU
¢dbopMbI 00ydeHus — 2 yaca
KOHTpOJIBHBIE BOIPOCHI:
1. [IpenMeT xuMuu
2. XuUMUYECKHI 3JIeMEHT U ()OPMBI €TO CYIIECTBOBAHUS
3. [IpocTeie U COXKHBIE BEIIECTBA
4. Annotponus U ee NPUYUHBI

Tema 10. Ilepuogmueckuit 3akoH u [lepuoanueckas cucreMa XMMHUYECKUX
sanemenToB /.M. MeHnaeneeBa

Ounas dpopma o06yuenus — 0 yac, 3aounast popma o0ydeHus — 1 gac.

OtkpeiTue Ilepuoanueckoro 3akoHa. Ilepruoauueckasi cucteMa XUMHUYECKUX
anementoB J[.M. MenneneeBa kak rpaduueckoe otodpaxenue Ilepuomuueckoro
3akoHa. I[leproanyeckuii 3aKOH U CHUCTEMa B CBETE YUYEHHUS O CTPOCHHUM aToMa.
3aKOHOMEPHOCTH HW3MEHEHUSI CTPOCHHMsI DJESKTPOHHBIX OO0O0JIOYEeK aTOMOB U
XUMHUUYECKUX CBOWMCTB 00pa3yeMbIX 3JIEMEHTAMU MPOCTHIX M CJIOKHBIX BEIICCTB.
3nauenune Ilepumoamyeckoro 3akoHa u llepuoanuecKOr CUCTEMBI XUMHYECKHX
sanemeHToB JI.M. MeHneneeBa 1y pa3BUTHUS HAYKHM U MOHUMAHUS XUMHYECKOU
KapTUHBI MUPA.

Bomnpocsr:
Peakiimu noHHoro oomena

Tembl TOKIIAA0B U HAYIHBIX COOOIIICHMIA:
1. Pa6otsr JI. 1. MenneneeBa
2. IlonpITKN cUCTEMAaTU3AMH XUMUYECKUX dJIEMECHTOB
3. [lepuomnueckass cucremMa xumudeckux osmemeHToB JI.M. MenaeneeBa kak
rpaduyeckoe oroopakenue Ilepuogmdaeckoro 3akoHa.
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[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JJIsSI 3a09HOM
dbopmbl 00yueHus — 2 yaca
KoHTpoIbHBIE BOTIPOCHI:
1. Ilepnoanyeckuii 3aKOH B CBETE YUCHHS O CTPOCHUU aTOMa
2. CTpoeHue AIeKTPOHHBIX 000J0UeK
3. 3nauenue llepuoguyeckoro 3axkoHa u Ileprmonuyeckoit CUCTEMBI XMMHYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKH
4. 3aKOHOMEPHOCTH W3MCHCHHSI XUMHUYECKHX CBOWCTB TMPOCTBIX MW CIIOXKHBIX
BEIIIECTB.

Tema 11. Ctpoenue BemiecTBa

Ounas popma obyuenus — 0 gac, 3ao0unas popma ooyuenus — 0 qacos.

[Tpupona xumudeckoit cBsi3u. KoBaneHTHas CBS3b: HEMOJSPHAS U TOJSIPHAsL.
Honnas cBsi3p. Katnonsl u anmoHbel. Mertamnudeckas cBsi3b. BomopoaHas CBSI3b.
B3auMOCBS3b KPHCTAIMYECKUX PEIIETOK BEIIECTB C PA3IUYHBIMH TUIIAMHU
XUMUYECKOU CBSA3H.

Bomnpocsr:
THrIbl KPUCTAILUTUYECKUX PELIETOK

TeMbl JOKIa0B U HAYYHBIX COOOILICHMIA:
1. B3auMOCBsI3b KPUCTAUNIMUECKUX PEHIETOK BELIECTB C Pa3IMYHBIMU THUIIAMHU
XHMHUYECKOU CBS3H.
XUMHYECKHE U (PU3NYECKHE CBOWCTBA METAJIJIOB
«IJEKTPOHHBIN T'a3» METAIIJIOB
4. ArperaTHbIe COCTOSIHUSI BEIECTBA

wn

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOMPOCHI JJIs1 3a04YHOM

dbopmbl 00yueHuUs — 2 yaca

KoHTpOJIbHBIE BOIIPOCHL:
[Ipupoa XUMHUYECKOU CBSI3H.
KoBasieHTHas CBA3b: HEMOISAPHAS U NOJSPHASL.
HNonnas cBs3b.
Meramueckasi CBSI3b.
BonoponHast cBs3b.

o E

Tema 12. Boga. PactBopsl

Ounas ¢popma 00yuenus — Ouac, 3ao0unast popma 00yyeHust — 1 vac.

Bona B mpupone, ObiTy, TexHuKe W Ha mpousBojcTBe. dusnueckue u
XUMHUYECKHE CBOMCTBA BOJBI. 3arps3HUTENN BOJABI U CIOCOOBI OUUCTKU. JKecTkas
Bo/Ja M ee ymsrdeHue. OnpecHeHHE BOIbl. ATperatHble COCTOSHUSI BOJIbI U €€
NEePEX0/Ibl U3 OJHOTO arperaTHOTO COCTOSIHUS B JIPYTOE.
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PaCTBOpeHI/Ie TBECPAbIX BCHICCTB MU TIa30B. 3aBUCHMOCTD pacTBOPUMOCTHU
TBEPJAbIX BCIICCTB U I'a30B OT TCMIICPATYPEI. Maccosas A0JIAA BEIICCTBA B PaCTBOPC
KaK CII0co0 BBIPpA’KCHHUA COCTaBa paCTBOpa.

Bormpocsr:
OneHka KauecTBa BOJIbI

TeMbl TOKJIaA0B U HAYyYHBIX COOOILICHHIA:
1. ®usuyeckue U XUMUYECKHE CBOMCTBA MOPCKOI BOJIBI
2. CnocoObI OnTpecHEHUS BOIBI
3. Hcmonws3oBaHMEe BOJBI B MPOMBINIIICHHOCTH
4. TIpo6GyiiemMbl BOAOIIOIB30BAHUS

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JIJIsi 3a04HOU
dbopmbl 00ydeHus — 2 yaca
KoHTpOoIBHBIE BOITPOCHI:
1. Teopus 37AEKTPOTUTUIECKON NUCCOIUALIAN
2. PactBopeHue TBEpABIX BEUIECTB U T'a30B.
3. 3aBUCUMOCTbH PACTBOPUMOCTH TBEP/BIX BEIIECTB U ra30B OT TEMIIEPATYPHI
4. duzmyeckre U XMMUYECKUE CBONCTBA BOIbI

Tema 13. Xumnueckue peakuuu

Ounas popma o0ydenus — 2 gac, 3a04Hast popma oOydenus — 1 gac.

[ToHATHE O XUMHUYECKOHN peakuny. THUIbl XUMHUYECKUX peakunii. CKOpOCTh
peakiuu 1 (HaKTopbl, OT KOTOPHIX OHA 3aBUCUT. TerioBoi 3phekT XuMUIeCKou
peakuuu. XMMHYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILICHHUS.

Bomnpocsr:
Brusuaue paznuyabix (akTOPOB HA CKOPOCTh XMMHYECKUX PEAKITHIA

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHHMIA:
1. Karanm3atopbl XUMHUYECKUX PEaAKIIHiA
2. VHrubuTOphl XUMUYECKUX PEaAKITU
3. XWMHYECKOE PaBHOBECHE U CITOCOOBI €T0 CMEIIICHHUSI
4. TernoBoil 53PPeKT XUMUYECKON pEeAKIUU.

IToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI JJIS1 3a0YHOM
dbopmbl 00yueHus — 2 yaca
KoHTpoIBHBIE BOITPOCHI:
1. Tunbl XMMHUYECKUX pEAKIIUH
2. CKopoCTbh XMMHUYECKON peaKInu
3. BawusnHue paznnuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKHUX PEaKIIUi
4. 3axon Bant-T'odda

Tema 14. Heopranuyeckue coeTMHEHUS
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Ounas popma 00yuenus — 2 yac, 3a0unas popma ooyuenus — 1 gac.

Knaccudukanus HeopraHMuecKuX COeAMHEHUM U uX cBoicTBa. OKCHUIBI,
KHCJIOTBI, OCHOBAHHUSA, COJU. XHUMHYECKHME CBOWCTBA OCHOBHBIX KJIacCOB
HEOPTaHUYECKUX COCAUHEHUN B CBETE TEOPUU IEKTPOJIUTHUYECKON JTHCCOLMAIUN.
[Tonarue o ruaponuse coseid. Cpena pacTBOPOB COJIEH: KHCIasl, HEUTpalibHa,
uiesiouHasi. Bogopoausiid nmokasarenb pH pactBopa.

Meramibel u HemeTtaiibl. Metamiel. O0mue (U3MYEeCKUe U XUMHYECKHE
CBOICTBA METAJUIOB, OOYCJIOBJIICHHBIE CTPOCHHEM AaTOMOB W KPHCTAJJIOB H
MOJIO)KEHUEM METAJJIOB B  AJICKTPOXMMHUYECKOM psAay HampsbkeHuid. OOmue
criocoObl moay4yeHus: MmeTayioB. CriaBbl: uepHbIe U 11BeTHBIE. Koppo3us meTamioB
U cI0cOOBI 3aIIUTHI OT HEE.

Hemerannel. OOmias xapakTepuCTHKa TJIABHBIX MOATPYIINT HEMETANIOB Ha
npumepe raioreHoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

Baxnelimme CcoeIMHEHUsS METaUIOB W HEMETAUIOB B MPUPOAE U
XO35IICTBEHHOM JIESITEIBHOCTH YEJIOBEKA. 3allluTa OKPYKAIOIIEW Cpenbl OT
3arpsA3HEHUs TSHKENBIMA METAJNIAMU, a30Ta, CEPBIL, YIIIepoa.

Bomnpocsr:
Peakunu oOMeHa B BOJHBIX PacTBOpax 3JIEKTPOJIUTOB.
Omnpenenenue pH pacTBopa coJie.
BrITecHeHne XJ10poM OpoMa 1 Ho/a U3 paCTBOPOB UX COJIEH.
B3aumopeiicTBuE METAIIOB C paCTBOPAaMU KHCIIOT U cojieil. Peakunn oomeHa B
BOJHBIX PACTBOPAX JIEKTPOJIUTOB.

W

TeMbl JOKIa0B U HAYYHBIX COOOILICHMIA:
CniocoObl MOTy4eHUST METAIITIOB
Brnusinue 3arps3HeHus TsSHKEIbIMUA METalllaMU Ha 3/I0pPOBbE YeJIOBEKa
Hcnonb30BaHUE 2JIEKTPOIUTOB U DJICKTPOIU3A
Hcmonb30BaHre MOBApEHHOM COJIM B pa3HBIX cpepax AeaTeIbHOCTH YeIOBEeKa

R A\

IToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI U1 3a0YHOMN
dbopmbl 00yueHuUs — 2 yaca
KoHTpOJIbHBIE BOIIPOCHI:
1. Krnaccudukaims HEOpraHU4eCKUX COETUHEHNI U UX CBOWCTBA
2. OKHCITUTENbHO-BOCCTAHOBUTEIHHBIC CBOMICTBA HEMETAJIIOB.
3. Bogopoausrii mokazatens (pH)
4., dusnyeckue U XMMUYECKHE CBOMCTBA METAJIOB,

Tema 15. Oprannyeckue COeTUHEHUS

Ounas ¢hopma 00yuenus — 2 yac, 3ao4nasi popma odydeHus — 1 gac.

OCHOBHBIE TOHATUS OPraHUYECKOM XHMUU U  TEOpHUSl  CTPOCHHS
OpraHnu4ecKux coenuHeHui. llonarue uzomepun. Buabl nzomepuun: CTpyKTypHas
(YTJIepOTHOTO CKeJNleTa, TMOJOXKEHUsS KpPaTHOW CBsi3u Wid  (YyHKIMOHAJIHLHOM
TPYIIIBI), TPOCTpaHCTBEHHAsA. MHOTOOOpa3ne OpraHnueCKIX COSTMHECHUIM.
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VYrnesogoponsl. IlpenensHble U HenpenenabHble yriaeBoaopoabl. CtpoeHue
yIIEBOAOPOAOB,  XapaKTepHble  XMMHUYECKHE  CBOMCTBA  YIJI€BOJAOPOJIOB.
[IpencraBuTenu yriaeBoAOpPOIOB: METaH, 3TUIICH, alleTHiIeH, OeH3oi. [Ipumenenue
YTIEBOAOPOJIOB B OPraHMYECKOM cuHTe3e. Peakuust nomumepusanuu. Hedrts, ras,
KaMEHHBIN yTOJIb — MPUPOIHBIE HCTOYHUKU
yTIIE€BOJOPOIOB.

Kucnopoaconepxaniyie opranuueckue BemniectBa. CnupTthl, KapOOHOBBIE
KHUCTIOTBI ¥ CIIOKHBIE (UL UX CTPOCHHUE U XapaKTEePHbIE XMMUUYECKHUE CBOMCTBA.
[IpeacraBuTeNnH KUCIOPOICOACPKAIIMX OPraHUYECKUX COETMHEHHI: METHUIIOBBIN U
STWIOBBIM CIUPTHI, T[JIHMIEPUH, YKCyCHas KHUCJIOTa. MpUIa Kak COJHM BBICIIHX
KapOOHOBBIX KUCIOT. JKUPBI KaKk CI0KHBIE 3(PUPBHI.

VYTI1eBObI: TIII0K03a, Kpaxmall, HEJUII0I03a.

A3oTcoaepkalue OpPraHUYEeCKUE COEIUHEHUs. AMHHBI, aAMUHOKHUCIOTHI,
oenku. CtpoeHue u Ouosiormueckass QyHkius OenkoB. XUMHYECKHE CBOWMCTBA
0enkoB. [ 'eHeTHuecKas CBsI3b MEX]y KJIaCCaMU OPTraHUYECKUX COCAMHEHUH.

IInactmaccel u BosnokHa. [loHatne o miactmaccax. TepMoruiacTUYHBIE U
TEPMOpPEAKTUBHbIE NOJUMEPBL. OTHENbHBIE NPEICTABUTENIN CHHTETHYECKHX U
VCKYCCTBEHHBIX IIOJINMEPOB: (deHomopopmanbIeruiHble CMOJIBI,
NOJIMBUHWIXJIOPH, TEPIIOH, LIETUTYJIOU.

[lonsiTHE O XMMHMYECKMX BOJIOKHax. HaTypanbHble, CHHTETHYECKHE W
UCKYCCTBEHHbIE BOJOKHA. OTHAENbHbIE NPEICTABUTEIN XHUMHYECKUX BOJIOKOH:
aneTaTHOe (TpUALlETaTHBIM IIEJIK) M BHCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE
(XJIOpUH), TMOJUHUTPUJIbHBIC (HUTPOH), TMOJUAMHIHBIE (KalmpoH, HEWUIIOH),
nosn3(pUpHEIE (JTaBCaH).

Bomnpocsr:
. O3HaKOMJIEHHE C CHHTETUYECKHUMH M UCKYCCTBEHHBIMH MOJIUMEPaMHU.
. Onpenenenne pa3muYHbIX BUOB XUMUUECKUX BOJIOKOH.
3. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: B3aUMOJICUCTBUE C MHIUKATOPAMH,
metamuiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocHoBHBIMEU Ookcugamu (CuO).
4. O0Opatumasi 1 HeoOpaTuMas JeHaTypalus OeIKOB.

N -

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHHMIA:
. [IpuMeHeHne HaTypalbHbIX, CHHTETUYECKUX U UCKYCCTBEHHBIX BOJIOKOH
. [Ipumenenune maacTMace B pa3HbiX cdepax AesTeIbHOCTH YEJIOBEeKa
. Ctpoenue u ouosornueckas GyHKIMs OCIKOB
. Opranuueckue BelecTBa B dKU3HHU YEJIOBEKA

WD

[TonroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI JJIs1 3a0YHOM
dbopmbl 00ydeHUs — 2 yaca
KoHTpoJIbHBIE BOIIPOCHI:
1. Teopust CTpOCHUSI OPraHUYECKUX COEAUHEHUN
2. CTpoeHne M XMMHUYECKHE CBOMCTBA YTJIEBOIOPOIOB
3. A3oTcojeprkalue OpraHnIecKue COeTMHECHUS
4. Kucnopojcoaepxamie opraHnuyecKue CoeAMHEHUs
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Tema 16. Xumus v )KM3Hb

Ounas ¢opma o6yuenus — 0 gac, 3aounas popma oOydenus — 0 yacos.

XuUMHUST W OpPTaHW3M 4YeJOBeKa. XHWMHUYECKHE OJJIEMEHTHI B OpraHu3Me
gyenmoBeka. OpraHndecKkue W HeopraHuueckue BemiecTBa. OCHOBHBIC >KH3HCHHO
HEOOXOJMMbIC COCTUHCHHS: OCNKH, YIICBOMBI, KUPHI, BUTAMUHBI. YTIEBOIBI —
TJIABHBIM HCTOYHHK SHEPTHU OpraHu3Ma. Poib KUpoB B opraHu3mMe. X0oJeCTeprH
€ro poJib B 3/I0POBbE YETIOBEKA.

MuHepanpHBIC BeElIeCTBA B TPOIYKTAaX NUTAHUS, IHUIIEBBIC JTOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boma. KauectBo Bojbl. Moromye U 4UCTSAIIME CPEICTBA.
[TpaBuna 6e3omacHON pabOTHI CO CpeICTBAaMHU OBITOBOW XUMUM.

Bormpocsr:
Onpenenenue xene3a B NpOyKTaxX MATAHUS

Tembl TOKJIaA0B U HAYYHBIX COOOIIICHMIA:
1. TInrocel 1 MUHYCHI XOJIECTEpHHA
2. Yrto Takoe cbalaHCUPOBAHHOE MUTAHKE?
3. MuUKpO3JIEeMEHTHI B OPraHU3ME YeJIOBEKa
4. Ponb kene3a B OpraHu3Me 4eJIOBEeKa

IToaroroBka MUCHbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI IS 3A0YHOM
dbopmbl 00yueHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
1. Xumuueckue 3JeMEeHThl B OpraHu3Me YesioBeKa
2. Ponp BUTaMHUHOB B OpraHu3Me YesioBeKa
3. YrieBobl — IIaBHBIM UCTOYHUK YHEPTUU OpTraHU3Ma
4. Ponb OEIIKOB B OPTaHU3ME

Tema 17. buonorusi — COBOKYNHOCTh HAayK O KMBOM mpupojse. MeTojsl
HAYYHOT'O MTO3HAHUS B OUOJIOTHU

Ounas dpopma 006yuenus — 0 yaca, 3aounas Gopma obyuenus — 0 gac.

XKuBas npupoja kak 0ObEKT M3y4yeHHUs OMOJOruu. MeToasl UCCiIeI0BaHUS
KUBOM NpHUpobl B Ononoruu. OnpeneneHue »xu3Hu (C MpUBICYECHUEM MaTepuana
U3 pa3AesioB PU3UKU U XUMUH). Y POBHU OpraHU3aIluu KU3HHU.

Bomnpocsr:
THUII0JI0TUS )KUBBIX OPTaHU3MOB

Tembl TOKIIAA0B U HAYIHBIX COOOIIICHMIA:
1. TIpoGnema mpoOUCXOKACHUS KU3HU
2. BzauMocBsi3b JKMBOIO ¥ HEKUBOT'O BEIIECTB IIJIAHETHI
3. PaznooOpa3zue xu3Hu
4. Ananrtainusi )KUBBIX CYIIECTB K Cpejie OOMTaHuUs
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[TonroroBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI JJIsI 3209HOM
dbopmbl 00yueHus — 2 yaca
KoHTpoIbHBIE BOTIPOCHI:
1. JKuBas npupona Kkak 0ObeKT U3y4eHHUs OUOJIOTUH
2. MeTtopl ucciaeqoBaHus ONOJIOTUH
3. OmpeneneHue xu3Hu
4. YPpOBHU OpraHU3AINH KU3HU

Tewma 18. Knetka

Ounas popma obyuenus — 2 yaca, 3a04Has popma ooydenus — 1 gac.

Ucropust m3yuenuss kieTku. OCHOBHBIC TOJIOKCHHS KJICTOYHOW TEOPHH.
Kietka — cTpykTypHO-(pyHKIIMOHAJIbHAS (JIEMEHTApHAsI) €AMHUIA KU3HU.

Crpoenue kietku. [IpokapuoTbl U JYKapuOTbl — HH3IIME M BBHICIIHNE
KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE CTPYKTYPHBIE€ KOMIIOHEHTHI KJIETKH 3YKapUOT.
[ToBepxHocTHBIM anmapar. CXeMaTUYHOE OIUCAHUE IKUJKOCTHO-MO3aUYHOU
MOJIENIM KJIETOYHBIX MEMOpaH.

[luroruiasma — BHYTpPEHHSISI cpela KIETKHA, OpPraHouibl (OpraHesibl).
Knerounoe simpo. DyHKIus siapa: XpaHEHHE, BOCIPOM3BEICHHE W Tiepenaya
HACJICICTBEHHOM HMH(POpPMALIUU, PETYJISAIUs XUMHUYECKOW aKTUBHOCTH KIIETKH.
CtpykTypa U GYHKIIHH XPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBEI.

MarepuanbHOE€ €IMHCTBO OKPYKAIOIIEr0 MHpa W XUMUYECKHHA COCTaB
KUBBIX OpPraHU3MOB. buojornueckoe 3HAYCHHE XHMHYECKHUX DJIEMEHTOB.
Heoprannueckue BeliecTBa B cCOCTaBe KJIETKHU. Poib BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH cpefbl opranu3mMoB. Heopranuueckue MOHBI.
YrineBoasl U munUasl B kKieTke. CTpykTypa M Ouosiorudeckue (QpyHKIUU OeTKOB.
AMMHOKHUCIIOTBI — MOHOMeEphl OenkoB. CTpoeHue HYKICOTHIOB M CTPYKTypa
nonaunykineoTuaubix neneit JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Heknerounoe cTpoeHue, >KM3HEHHBIN UK U €T0
3aBUCUMOCTh OT KJETOYHbIX ¢GopM >ku3HU. Bupycel — Bo3Oyautenu
WHPEKIMOHHBIX  3a00JICBaHMIA; MOHSATHE 00  OHKOBHpYCax. Bupyc
ummyHoaeduita yenoeka (BUY). Ilpodunaxkruka BUY-undekmm.

Bomnpocsr:
1. HaOmroneHue KIETOK PACTEHHM M >KMBOTHBIX TMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOITpENnapaTax u uX ONMCaHUE.
2. CpaBHEHHE CTPOCHHS KJIETOK PACTCHUHA U YKUBOTHBIX.

TeMbl TOKIaA0B U HAYIHBIX COOOIIICHHMIA:
[TpoGnembl 1 IEPCIEKTUBHI UCITOIB30BaHUs 0akTeprnodaroB B MEUIIMHE
BupycHas teopus paka
[Tpodmnaktuka BUY-undexmum
HacnencrBennsie 3a0601eBaHus

e
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[ToaroTOBKAa MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI JJIsI 3a09HOM
dbopmbl 00yueHus — 4 yaca
KoHTpoIbHBIE BOIIPOCHI:
1. OcHOBHBIE MOJOKEHUS KIETOYHOU TEOPHUH
2. CTpoeHue KIETKH
3. Crpoenue u ¢pynkuuu JJHK u PHK
4. Hexisierounble (hOPMBI )KU3HU

Tema 19. Oprannszm
Ounas popma 0byuenus — 2 gaca, 3a0uHas popma ooyuenus —1 yac.

Opraamsm — equHoe 11e510e. MHOTOOOpasue oprann3mMoB. OOMEH BEIIECTBOM
U 3HEPTUEH ¢ OKpyKaroleld cpeod Kak HeOOXOJUMOE YCIIOBUE CYIIECTBOBAHUS
YKUBBIX CUCTEM.

CnocoOHOCTh K CaMOBOCHIPOU3BEICHHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEN
YKMBBIX OpPraHu3MoOB. JleneHue KIEeTKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHUS
opranu3MoB. becnonoe pazMHoxkeHue. [lonoBol 1mpomecc U IOJIOBOE
pa3MHOkeHue. OTI010TBOPEHUE, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[TonsTne 00 WHUBUAYAJIBHOM (oHTOTEHE3), AMOPHOHATIEHOM
(omMOpuorene3) M MOCTIMOPHOHAIBHOM pa3BUTUU. WHIUBUIyallbHOE pa3BUTHE
YEJIOBEKA M €r0 BO3MOKHBIE HAPYIICHUS.

OOmme mnpencraBieHUss O  HACIHEACTBEHHOCTM W M3MEHYHMBOCTH.
['eHeTnueckasi TEPMHUHOJIOTHSI W CHMBOJIMKA. 3aKOHOMEPHOCTH HACIEIOBaHUS.
HacnmenoBanne mnpusHakoB y uenoBeka. [lomoBeie xpomocomel. CHeEnieHHOE ¢
1oJIOM HacienoBanue. HacnencTBeHHble O0OJIE3HM 4YEIOBEKa, MX MPUYMHBI M
npoduiiakTika. CoBpeMEHHbIE NPEICTABIEHUS O T€HE U TEHOME.

I'eneTnyeckue 3akOHOMEpHOCTH u3MeHuMBOCcTH. Kitaccudukauus dopm
M3MEHYMBOCTU. BiMsiHMEe MyTareHOB Ha OPraHU3M YEJIOBEKA.

IIpeamer, 3amaum M METOABI CENEKUMU. [ eHeTHYecKHe 3aKOHOMEPHOCTH
cenekiuu. Yuenue H. . BaBuioBa o 1meHTpax MHOrooOpasusi U MPOUCXOKICHHUS
KYJbTYPHBIX pacTeHUl. BUOTEeXHOJIOTHS, €€ JOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHSI.

Bomnpocsr:
1. Pemrenue aneMeHTapHBIX TEHETHUECCKUX 3a/1a4.
2. AHanu3 M OIeHKa dTUYCCKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX MCCIICOBAHUH B
OMOTEXHOJIOTHH

TeMbl JOKIA0B U HAYYHBIX COOOIIICHMIA:
Pa6otsr H. 1. BaBusoga
[TpoOnembl U epcneKTUBBI OMOTEXHOIOTUU
Ponp MyTanuu B 3BOJIIOIIUN
[TpoGnemsbl 1 IepCEeKTUBBI TCHHOW UHKEHEPUHU

P

[ToaroroBka MUCHbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsi 3a0YHOM
dbopmbl 00yueHus — 4 gaca
KoHTpoJIbHBIE BOIIPOCHI:
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1. Opranusm kak cucrema

2. PazMHOXeHHE KUBBIX OPraHU3MOB

3. 3akoH Mromnepa-I'exkens

4. T'eHeTnyeckre 3aKOHOMEPHOCTH U3MEHUYUBOCTHU

Tema 20. Bun

Ounas ¢popma 00yuenus — 2 yaca, 3aouHas gopma oOyuenus — 1 gac.

OBOMIOIMOHHAs TeOpus M €€ poidb B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapThHbl Mupa. Buxa, ero kpurepuu. llomymsamus kax
CTPYKTypHasi €IuHUIA BUAA U HBooUUU. CHHTETHYECKash TEOpHsl HBOJIIOLUU.
JIBmKymme Cuiabl 3BOJIOLMUA B COOTBETCTBUM C CHHTETUYECKOM TEOpUEHN
sBostonnu (CTI). ['eHeTnueckue 3aKOHOMEPHOCTH IBOIOLIIMOHHOTO MpOolecca.

Pesynbrarer sBomtonmu. CoxpaHeHHE MHOTOOOpasusi BHAOB KaK OCHOBA
YCTOMUYMBOTO pa3Butus ouochepsl. [Ipruunnbl BoIMUpaHus BUAOB. buonoruueckuit
nporpecc 1 OMOJIOTHYECKUI perpecc.

['unoTe3bl MPOUCXOXKIAEHUS KU3HU. Y CIOKHEHUE >KUBBIX OpPraHU3MOB Ha
3emsle B MPOLECCE DBOJMIOUMHA. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa pOJACTBA YENOBEKA C  MJEKONUTAIOUIMMHU  KUBOTHBIMHU.
OKojoruuyeckue  (akTopbl  aHTPOIOTEHE3a:  YCIOXKHEHHE  IMOMYJISUOHHON
CTPYKTYpbl BHJA, U3TOTOBJIEHUE OPYIHM TpyJa, MEPEXOJ OT PACTUTEIBHOTO K
CMEIIaHHOMY THIY NUTaHUsA, UCHOJb30BaHHE OrHs. [losiBIieHHME MBICIUTEIBHOU
NEATENIBHOCTH U YIEHOPa3AeIbHOM peur. [IponcxoxaeHne yenoBeyecknx pac.

Bomnpocsr:
1. Onucanue ocobeit Buaa mo MopQoiorudecKoMy KpUTEPUIO
. AHanu3 ¥ OIIEHKA Pa3TUYHBIX TUIIOTE3 MPOUCXOKICHHS JKU3HU
3. AHanu3 ¥ OIleHKa Pa3INYHbIX TUIIOTE3 MTPOUCXOXKICHUS YeTI0OBEeKa

N

TeMbl JOKIaI0B U HAYYHBIX COOOIICHHMIA:
1. ITpoGnema mpoUCXOKACHUS YeIOBEKa
2. buonoruueckuii mporpecc U OUOJOTUIECKUN perpecc
3. DBouorus 6rnocdepsl
4. Dxonorudyeckre (HakTopbl aHTPOTIOTEHE3a

IToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JJIS1 3a0YHOM
dbopmbl 00yueHus — 4 yaca
KoHTponbHBIE BOITPOCHI:
OBomonnoHHas teopus Y. J[apsuna
AHTPOIIOTEHE3 U €70 3aKOHOMEPHOCTH
Bun v nonynsnus
IIpoucxox1eHne 4eI0BEUYECKUX pac

P

Tema 21. DkocucTeMbl
Ounas dhopma 00yuenus — 2 yaca, 3a04Has popma ooydeHust — 0 4acos.



18

[IpenmMer u 3ama4n KOJOTUU: yueHHE 00 SKOJIOTHUECKHUX (haKTOpax, yueHHe
0 COOOIIEeCTBax OpraHu3MOB, yuyeHHE O Ouocdepe. Dxonoruueckue (HaKTopsl,
OCOOEHHOCTH MX BO3JECUCTBHUS. DKOJIOTMUYECKas XapakTepuctuka Buja. [loHstue
00 sKkonoruyeckux cucremax. llenu nuranus, Tpopuueckue ypoBHHU.

buoreonieno3 kak skocucteMa. buoreHo3 M OHOTON Kak KOMITOHEHTHI
OHnoreoreHo3a.

buocpepa — rnobGanpHas skocucrema. Yuenwe B.M. Bepnaackoro o
onocepe. Ponp xuBbIX opranm3MoB B Omochepe. bromacca. buomornueckwii
KpyroBOpoT (Ha MpuMepe KpyroBopora yriepona). OCHOBHBIE HaIpaBiICHUS
BO3ICHCTBHSI YeJIOBEKa Ha Onocdepy.

Tpanchopmaniis eCTECTBEHHBIX 3KOJOTHYECKHX cucTeM. OCOOEHHOCTH
arpo’KOCHUCTEM (arpoleHO30B).

Bormpocsr:
CocraBneHue cXeM IMepeauu BEeleCcTB U SHEPTuH (1ierel MUTaHus)
2. CpaBHUTENbHAS XapaKTEPUCTUKA MPHUPOIHBIX SKOCHCTEM M arpodKOCHCTEM
CBOEU MECTHOCTH
Pelienne 3K010rn4ecKux 3agad
4. AHanu3 W OIEHKa TOCIIEJCTBUNA COOCTBEHHOM NEATEILHOCTH B OKpYKaromie
cpele, TI00AbHBIX KOJIOTUUECKUX MPOOJIEM U MyTeH UX pelieHus

L

w

TeMbl JOKIa0B U HAYYHBIX COOOILICHMIA:
Pabots B. U. Bepnaackoro
B3aumooTHOIIEHNS OpraHU3Ma U CPeJibl
DKOJIOTHS U 3J0POBbE UEITIOBEKA
. VI3MEHYHMBOCTB M CTAOMIBHOCTDL YKOCUCTEM

B wne

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI JIJISi 3a0YHOM
dhopmbl 00ydeHus - 4 yaca
KoHTpOJIbHBIE BOIIPOCHI:
1. TloHsiTHE 00 PKOJOTHYECKUX CHCTEMAaX
2. lenu nutanus u TpoPpuUECcCKrue ypOBHU
3. OcoOEHHOCTH arpo’KOCHUCTEM (arpoIieHO30B).
4. OcHOBHbIC HaNPaBJICHUS BO3ACHCTBUS YelIOBeKa Ha Ouocdepy.

1.2. NuTepakTuBHBbIE 3aHATHA N0 Aucuuminne BJ1.07
«EcTrecTBO3HaAHHME»

OCHOBHBIEC HHTEPAKTUBHBIC (POPMBI TPOBEACHHS YUCOHBIX 3aHATHIH
* TBOpPYECKHUE 3aaHVSI;
* paboTa B MaJIbIX TPyITIaX;
* JMCKYCCHSI;
e oOygaromue Wrpel (POJIEBbIC WIPBI, WMUTAIUH, JEJIOBBIC HUIPHI H
oOpa3oBaTeIbHbIC UTPHI);
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* W3yYCHHE U 3aKpeIlJICHHE HOBOTO MaTepuaia Ha WHTEPAKTUBHOMW JICKITUU
(;eknus-O6ecena, JEKUUA-TUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYaIuH,
JIEKLIMS C 3apaHee 3allJIaHuPOBAHHBIMU OIIMOKAMM, JIEKIUS - TIpecC-KOH(EPEHIIHS,
MUHH-JICKITNSA);

* 3BpHUCTUYECKas Oecena;

* pa3paboTka mpoekTa (MeTo MPOSKTOR);

*  UCIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COIMAIBHBIE MPOEKTHl U
JIpyrue BHEAYIAUTOPHBIC METOABI OOYUYCHMS, HAIIPUMED MTPOCMOTP B OOCYKICHUE
BUICOUITBMOB, SKCKYPCHH, PUTIIANICHNE CIICITUATTNCTA, CTICKTAKIIN, BEICTABKH,

* CHCTEMBI JUCTAHIIMOHHOTO OyUJeHUS;

* oOCyXJaeHHEe W pa3pemeHrne npodieM («MO3TOBOH IITYPMY», «JI€PEBO
pEIICHMI», «aHaIM3 Ka3yCoB», «IEPETOBOPHI M MEAHAIMS», «ICCTHHUIBI U
3MEUKINY);

* TPEHUHTH;

* METOJ KEHCOB.

2. MeToauyeckne peKOMeHIalUu 10 u3ydeHno rucuumianusl BJ1.07
«EcTecTBO3HaHUE»

2.1. MeToanueckue peKoMeHAALMH NPenoaaBaTejbCKOMY
COCTaBYy

2.1.1. MeToanyeckue peKOMeHIAMHU 110
NMPOBEICHUI0 YYeOHbIX 3aHATHI

Huciunnuna «EctecTBo3HaHWe)  SBIsSETCA  00IIE00pa3oBaTENbHOU U
IPEnoAaeTCs Ha IEPBOM Kypce, TO3TOMY OJIHA U3 OCHOBHBIX 3a/1a4 MPEero aBaTesis
— MOMOYb O0yyarmumcsi B paboTe ¢ TEOPETUYECKUM MaTepHaioM, oTpaboTaTh
YMEHHMSI W HaBBIKM CaMOCTOSITENIbHOM paboThl, OTpadOTaTh TEOPETHUUECKUN
MaTepuai Ha JIabOpaTOPHBIX 3aHATHUSAX, MCIIOJIB30BATh MEKIIPEIMETHBIE CBS3U.
[Ipu mpoBeneHnN TEPBBIX JEKIMH HEOOXOIUMO OOpaTUTh 0CO00€ BHUMAaHWE Ha
JOCTYHOCTh MaTepHuajla U TeMIl €ro M3JI0XKeHHs (A7 CO3JaHUs BO3MOXHOCTHU
KOHCIIEKTUPOBaHUs), JaThb PEKOMEHJAIMH [0 OpraHu3all CaMOCTOSTEIbHON
paboThl U 0OECIEYUTh KOHTPOJIb YCBOEHHUS MIPOMICHHOTO MaTepuania.

[Ipy mpoBemeHWM NPAKTUUYECHX 3aHATUN TPENOAaBaTeNb JOJDKEH YETKO
dbopMynupoBaTh IIeNb 3aHATHS, X0 paboThl W caenath BBIBOABL llocie
pOBEJCHHUS pabOThl 00YJArOMIMXCS HEOOXOAMMO MOTYEPKHYTh TMOJOKUTEIbHBIC
aCHeKThl UX pabOThl, OOPATUTh BHUMAHUE HA UMEIOIIHUECS HETOUHOCTHU (OLIMOKK),
JaTh PEKOMEHIAINN TI0 X0y PabOTHI.

B nensx KOHTpoJs ypOBHS MOATOTOBIEHHOCTU OOYYAIOIIMUXCS U MPUBUTHS
UM HaBBIKOB KPaTKOTO MUCHhMEHHOTO M3JIOKEHUS CBOMX MBICIEH MpernoaaBaTeib
MO’KET POBOJAUTH KOHTPOJIbHBIE paOOTHI.

Taxxke HEOOXOaUMO 00€CTEeUUTh CTPYKTYPHUPOBAaHHE OOJBIIOr0 00beMa
TEOPETUYECKOr0 MaTepuaja TaKUM o00pa3oM, uYToObl 00ydYarolIMMCS YAajJoCh
c(opMUPOBATH B CO3HAHUH LIEJIOCTHYIO €CTECTBEHHOHAYUYHYIO KapTUHY MUpA.
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Cpenu TpaauIMOHHBIX (DOPM MPOBEACHUS 3aHATUN OCHOBHYIO POJIb UTPAIOT
JIEKITUU U 1a00paTOPHBIC 3aHSATHUS.

Jlexyuss — TpaauImoHHO Benymas ¢opma oO0yudeHus. Ee ocHoBHas
TUJaKTHYeCKass 1edb — (opMHpOBaHHME OPHEHTUPOBOYHOM OCHOBBI IS
MOCJIEAYIOIIETO YCBOSHUS O0YyJarOIMMHKCS y4eOHOro MaTepHaa.

Bunpe! nexuuit

1. BonHas neknuss — JgaeT IepBO€ IIEJIOCTHOE IIpejCTaBlieHHEe 00
y4eOHOM MpeIMETE M OPUEHTHPYET CTYACHTAa B cHUCTeME pabOThl MO JTaHHOMY
Kypcy. JIekTop 3HaKOMHUT O0ydaromuxcs ¢ Ha3HAUYCHHWEM M 3a/ladaMU Kypca, ero
pOJIBIO U MECTOM B CHUCTEME YYEOHBIX AMCIUIUIMH MU B CHUCTEME MOJATOTOBKH
cneruanucta. J[aercs kpaTkuii 00630p Kypca, BEXW Pa3BUTHs HAYKU W MPAKTUKH,
JOCTIDKCHHsI B JTOM cdepe, HMEHa W3BECTHBIX YUYEHBIX, W3JIAraloTcs
MEPCIEKTUBHBIE HAIPABJIEHUS MCCIIeNOBaHW. Ha 3TON neKuuM BBICKA3BIBAKOTCA
METOJUYECKUE W OpraHU3aIllMOHHbIE OCOOCHHOCTH pabOThI B paMKax Kypca, a
TaKKe JIaeTCs aHaIU3 Y4eOHO-METOAMYECKON JIMTEPATyphl, PEKOMEHIYeMOMH
CTYJICHTaM, YTOUHSIOTCS CPOKH K ()OPMBI OTYETHOCTH.

2. Jlexuusi-unopManus — OpUeHTUPOBAHA HA U3JI0KEHUE U OOBSICHEHUE
CTYyJIeHTaM Hay4YHOU WH(OpMAIUH, MOJJIeKAIIed OCMBICIIEHUIO U 3aTIOMUHAHUIO.
3. O0630pHast JeKIUSd — CUCTEMAaTU3aIisl HAYYHBIX 3HAHUW Ha BBHICOKOM

YpOBHE, JOIyCKarolas OOJIbIIOE YHCIIO AacCOLMAaTUBHBIX CBS3eM B Ipoliecce
OCMBICJICHUSI MH(OpMaILMK, U3JaraeMoil MpH PACKPBITUM BHYTPUMPEIMETHOU U
MEKIPEIMETHOU CBSI3U, UCKITIOYAs! ICTAIM3ALUIO U KOHKPETU3ALIUIO.

4, [IpoOnemHas neKUKsi — HOBOE 3HAHUE BBOJUTCS 4epe3 MPOOJIEMHOCTh
BOIIpOCa, 3a7aud Wik cuTyauuu. [lpu 3TOM mpoliecc MO3HAHUSI CTYACHTOB B
COTPYJIHUYECTBE W  JHUAJIOTe ¢  [penojaBaTesieM  OpuUOIMKaeTcs K
UCCIIEIOBATENIbCKON NiesTenbHOCTH. Coepkanue MmpoOiaeMbl pacKphIBaeTCs MyTeM
OpraHU3alMK MTOUCKA €€ PEIICHUs WM CYMMUPOBAHUS U aHAIN3a TPAAUIIMOHHBIX U
COBPEMEHHBIX TOUEK 3PECHHUSI.

5. Jlekuusa-Bu3yanu3amus — UYTEHHE TaKOM JIEKIUM CBOJMUTCS K
pPa3BEPHYTOMY HJIM KPATKOMY KOMMEHTHPOBAHUIO MPOCMATPUBAEMBIX BU3YAJIbHBIX
MaTepHayioB (HAampuUMep, OMOPHBIN KOHCHEKT). OCHOBHBIM 3JIEMEHTOM O00pa3HoO-
aCCOLIMAaTUBHOM KOHCTPYKLUMH SIBJISICTCSI OINOPHBIA CUTHAJI — €JIUHUAYHBIN
aCCOIMATUBHBIM 00pa3, 3aMEHSIONMN HEKOe CMbICIOBOE 3HaueHne. OH crocoOeH
MTHOBEHHO BOCCTaHOBUTH B MaMSTU U3BECTHYIO paHee HH(popMaIuio.

6. bunapnas nekius (JIeKIys BIBOEM) — pa3HOBUIHOCTh YTCHUS JICKIIUU
B (¢opme auanora JByX IMpemnojaBaTeneii (MO0 Kak TNpeacTaBUTENed JBYX
HAay4YHBIX IIKOJ, JIMOO KaK y4EHOTO W MpaKTHKa, MpernojaBaTess U CTyJICHTa U
T.1..). [lpemonmaBaTtenu, 4acTo MNPUIAEPKUBAIOIIUMECS PA3IMYHBIX B3IJISJIOB Ha
npoOJIeMHBIE BOMIPOCHI JIKITUH, PA3bITPHIBAIOT AUCKYCCUIO Ha rjla3ax ciiyliaTeseH,
AKTUBU3UPYIOT UX U MOJIAIOT IPUMEP HAYYHOM MOJIEMHKHU.

1. Jlexuust ¢ 3apaHee 3aIUTAaHUPOBAHHBIMH OIMMOKAMHU — paccYUTaHa Ha
CTUMYJIMPOBAaHUE CTYJEHTOB K IIOCTOSIHHOMY KOHTpPOJIIO  MpeajaracMoit
nHpopMaruu  (IIOMCK ~ OIIMOKH:  COJIEpPXKATEIbHOM,  METOI0JIOTHYCCKOM,
MeTOoau4YecKoi, opdorpaduyeckoii). B KoHIIE JIGKIIUM MPOBOIUTCS JTHArHOCTHKA
CiIymiaTenel u pa3oop CASIaHHBIX OIMTHOOK.
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8. Jlexuusi-kOHpEpEeHLUs — TPOBOAUTCA KaK Hay4YHO-TIPAKTHUYECKOE
3aHATHE, C 3apaHee IIOCTaBJICHHOM TpoOJIeMO M CHCTEMOH JOKJIAJOB,
JUIUTENBHOCTHIO 5-10 MuH. Kaxkoe BBICTYIUIEHHE MPEACTaBIsET COOON JTOrMUecKU
3aKOHYEHHBIA TEKCT, 3apaHee TOJTrOTOBJICHHBIH B paMKax MpeJIoKEHHON
npenojaBaTesieM nporpaMMmbl. COBOKYITHOCTh MPEACTABICHHBIX TEKCTOB MO3BOJIAT
BCECTOPOHHE OCBETHTHb NpoOsieMy. B KoHIle Jekuuu mnpenoaaBaTreib MOIBOIUT
UTOTH CaMOCTOSITENIbHOM pabOThl M BBICTYIUICHMM CTYJIEHTOB, JOMOJHSS WA
YTOUHSAS MPEUIOKEHHYI0 HH(OPMAIHIO, U (OPMYTHUPYET OCHOBHBIC BHIBOIBI.

9. Jlexusi-KOHCYIbTALUS — MEPBBI BapUAHT OCYIIECTBIISCTCS MO THITY
«BOIIPOCBHI — OTBETHI». JIEKTOp OTBEYAET B TEUYEHHUE JIEKIIMOHHOIO BPEMEHU Ha
BOIIPOCHI CTYJIEHTOB IO BCEM pa3zAeily WM BCEMY KypCy. BTOpoil BapumaHT Takon
JEKIUH, TPECTABIIEMON MO THUITY «BOMPOCHI — OTBETHI — JUCKYCCHUS», SIBISIETCA
TPOSKHM COYETAaHHEM: MH3JI0)KCHHE HOBOM Y4eOHOH HH(pOpPMAIMH JIEKTOPOM,
MOCTAaHOBKA BOMPOCOB M OpraHu3alus JHUCKYCCUM B TIOMCKE OTBETOB Ha
NIOCTaBJIEHHBIE BOIPOCHI.

10. Jlexuus npecc-koH(pepeHIMs — Ha3BaB TEMY JIEKIMH, MIPENOoJaBaTeIb
IPOCUT CTYJACHTOB 3aJaBaThb €My IHCbMEHHO BONPOCHI IO JaHHON Teme. B
TE€YEHHE JIBYX-TPEX MUHYT CTYACHTHI (POPMYJINPYIOT HauOO0JIee HHTEPECYIOINE X
BOIPOCHl U TMEpeAaroT MPEnoJiaBaTeiio, KOTOPbIl B TEUEHHE TPEX-MATH MHUHYT
COPTHPYET BOIPOCHI IO UX CONEPKAHUIO U HAYMHACT JIEKIMIO. JIeK1us uznaraercs
HE KaK OTBEThl Ha BONPOCHI, & KaK CBS3HBIA TEKCT, B IPOLIECCE H3IIOKECHUS
KOTOPOro (popMyIupyroTCsi OTBETHL. B KOHIE JIEKUMM MpPenojJaBaTesib MPOBOJIUT
aHaJIN3 OTBETOB KaK OTPAKEHHE UHTEPECOB M 3HAHUN yYaIUXCS.

IIpakmuueckoe 3ansamue — 3TO WHTEHCUBHAs CaMOCTOSTENbHas padora
oOy4Jarommxcs Mo YIpaBJICHUEM MpErnoAaBaTeis, €ro OCHOBHOE Ha3HAUCHHE —
0000I1IeHne U cUCTEeMaTHU3allds 3HAHWM, a TakKKe HCIOJIb30BAHUE TMOJTYUYEHHBIX
3HAHWUM Ha MPAKTHUKE.

Kaxxnoe 3aHaTHEe HAUMHAETCS C IOBTOPEHHUS MTPaBUJI TEXHUKH 0€30MaCHOCTH.
3areM NPOMCXOAUT MOATOTOBKA MaTepUaioB U 00OPYJOBaHUS U O3HAKOMJIEHHE C
1EIBbI0 U XOJIOM Pa0OTHI.

B X0J1e paboThI HE00XO0AMMO CIEAUTh 3a  MPaBUIBHOMN
NOCJIE0BATEIbHOCTHIO TPOBOIMMBIX OIEpalii U COOJIIOIEHUEM MPABUI TEXHUKH
0€30MacHOCTH, IPaBUJILHBIM UCIIOJIb30BAHUEM 000PYAOBAHUS U MaTEPUAJIOB.

B xone  JiabopaTopHOW ~ paOOThl  UCHOJB3YIOTCS  pa3IMYHbIC
rpaoOaHaTUTUYECKUE METOJbl MPEACTABICHHUS MOJYYEeHHOW UWHMOpMAaIuu:
COCTABJICHHE CXE€M, TabJUIL, AUarpamm, rpa)uKoB.

B xome 3aHATHA  HEOOXOAMMO  MNPOKOHTPOJIUPOBATH  JOCTHIKEHHE
MOCTABJICHHBIX 1I€JIei, AaTh 00OCHOBAaHUE IMOJTYYEHHBIX PE3YyJbTAaTOB HAa OCHOBE
TEOPHH, CIIeTaTh BEIBOJIBI, OTBETUTH HA KOHTPOJIHHBIE BOTIPOCHI.

B koHie 1a60paTopHOTO 3aHATHS BBICTABISIIOTCS OLIGHKH, a TAaK)Ke JAlOTCS
BONPOCHl W 3aJaHusl Ha CIEAyIoIllee 3aHATHE, JIMTEepaTypa U CIPABOYHBIC
MaTepHaIbl JJIs MOATOTOBKHU.
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2.1.2. MeroanyecKkue peKOMeHIAIUH MO
NMPOBeIeHUI0 MHTEPAKTHUBHBIX 3aHATHIA

WNurepaktuBHOE 0Oy4YeHHME — 0JTO crHenuaibHas ¢GopMa OpraHU3aIUU
MO3HABATENbHON JAesTenbHOCTH. OHa MoApa3syMeBaeT BIIOJIHE KOHKPETHBIE U
nporHosupyemble 1enu. llenb coctouT B co3maHuM KOMGOPTHBIX YCIOBHIMA
OoOy4eHHsI, MPU KOTOPHIX OOYyYAlOUIUMNCA YYBCTBYET CBOIO YCIEIIHOCTb, CBOIO
WHTEJUIEKTYaJIbHYI0 COCTOSITEIBHOCTD, YTO JI€JAET MPOJYKTUBHBIM CaM MPOLECC
oOyueHus, JaTh 3HAHWS M HAaBBIKM, a TakKXKe CO3/AaTh 0a3zy nans paboThl MO
pelIeHrI0 TPOoOJIeM MOCE TOr0, Kak 00y4eHUE 3aKOHYUTCS.

JlpyruMu cioBamMH, HWHTEPAKTUBHOE OOy4YeHHME — 3TO, MPEXKIE BCErO,
JIMAJ0roBoe 00y4YeHure, B X0J1€ KOTOPOI0 OCYIIECTBISETCA B3aUMOIECHCTBUE MEXKIY
00y4aroLUMCs U MPENOIaBaATEIIEM.

3aayaMy UHTEPAKTUBHBIX (POPM 0OYUEHUS SBIISIOTCS:

e npoOyxJeHue y o0ydaroluxcst UHTEpeca;

¢ 3¢ deKTUBHOE YCBOCHHUE YU€OHOTO MaTepHuaa;

® CaMOCTOATENBHBIN IMOWCK YYallUMHCS MyTE€d W BapUaHTOB PEIICHUS
MOCTAaBJIEHHOW y4eOHOM 3a1a4uu (BBIOOp OJHOTO U3 MPEJI0KEHHBIX BAPUAHTOB WU
Hax0XJIeHUEe COOCTBEHHOI'0 BapraHTa U 00OCHOBAHUE PEIICHUS);

® YCTaHOBJICHHME BO3JCHCTBUS MEXAY OOydarolmMMHCsS, OOydyeHHe
paboTaTh B KOMaHJ€, NPOSBIATh TEPIUMOCTb K JIFOOOM TOUKE 3pEHHUs, yBaKaTb
IPaBO KaXKJ0ro Ha CBOOOY CJIOBA, YBaXaTh €r0 JOCTOMHCTBA;

e (QopmupoBaHue y o0y4aroluxcsi MHEHUSI U OTHOILICHUS;

e (OpMHUPOBAHUE KUZHEHHBIX U NPO(ECCUOHATBHBIX HABBIKOB;

® BBIXOJ Ha YPOBEHb OCO3HAHHOW KOMIIETEHTHOCTH OOYYarOIIEerocsl.

[Ipy uCHONIB30BAaHUM MHTEPAKTUBHBIX ()OPM pOJIb MPENnojaBaTeisl Pe3Ko
MeHsieTCs, NepecTaéT ObITh LEHTPaJbHOW, OH JIMIIb pPEryJupyeT Mpolecc |
3aHHMMAaeTCs ero o0Iel opraHu3anueil, TOTOBUT 3apaHee HEOOX0IMMbIE 3aJaHusl 1
dopMynupyeT BONpPOCHl WM TeMbl il OOCYXIEHUS B TIpymnmax, Jaér
KOHCYJIBTALIMM, KOHTPOJIUPYET BpEeMsl M TMOPSAOK BBIMOJHEHUS HAMEUYEHHOTrO
1iaHa. YYacTHHKM OOpalaroTcs K COLMAJIbHOMY OIBITY — COOCTBEHHOMY U
JIpYTUX JIIOACH, MpU 3TOM UM HPHUXOAMUTCS BCTyNaTh B KOMMYHHUKALMIO JIPYT C
JIPYrOM, COBMECTHO pEIIaTh MOCTABJIEHHBIE 3a/layd, MPEOJI0JIeBaTh KOH(IUKTHI,
HaXOJUTh OOIME TOUKH COMTPUKOCHOBEHUS, UATH HA KOMIIPOMHUCCHI.

JUist perieHusi BOCIUTATENbHBIX U YYEOHBIX 3a/Ja4 MPErnoJaBaTeieM MOTYT
OBITh HCIIOJIb30BaHbI CIEIYIOIINE HHTEPAKTUBHBIE (POPMBI:

o Kpyrmslii cton (muckyccus, 1e6athl)

Mo3roBoii mtypMm ( OpeiHCTOpM, MO3TOBasi aTaka)

JlemoBbIe U pOJIEBbIE UTPHI

Case-study (aHanM3 KOHKPETHBIX CUTYaIINi, CUTyal[MOHHBIN aHAIN3)
Macrep kiacc

CymiecTByIOT M Jpyrue BUIbl HHTEPAKTUBHOIO OOy4YeHUs (METOAUKH
«3aiiMu  mozunuio», «JllepeBo pemenuit», «llonc-dpopmyna», TpeHUHrH,
COKpAaTHMYECKHI Jhajor, TpynrnoBoe OOCYXIEHHE, WHTEpPaKTUBHAs 3KCKYpCHS,
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BUJICOKOH(DepeHus, (pokyc-Tpynmna u Ap.), KOTOpble MOXXHO HCIOJb30BaTh B
npoiecce o0ydyeHus: cryaeHToB. Kpome Toro, mpemnojaBaTenb KadeIpbl MOXKET
OPUMEHATh HE TOJIbKO HBIHE CYIIECTBYIOIIME WHTEPAKTUBHBIE (DOPMBI, a TaKxkKe
pa3paboTaTh HOBBIE B 3aBUCHUMOCTHU OT IEJIM 3aHATHUS, T.€. aKTUBHO y4acTBOBATh B
npoliecce COBEPIICHCTBOBAHMS, MOJIEPHU3ALIMU Y4eOHOTO TpoIiecca.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO B XOJE€ MOJTOTOBKH 3aHATHUS Ha
OCHOBE MHTEPAKTUBHBIX (JOPM 00YUEHHUs NEpe]] MPEnoaaBaTeIeM CTOUT BOIIPOC HE
TOJILKO B BbIOOpe Haubosee 3PpPeKTUBHON U moaxoasmei GopMbl O0yUeHUS IS
U3YyYEHUS KOHKPETHON TEMBI, a OTKPBIBAETCSI BO3ZMOXHOCTh COYETATh HECKOJBKO
METOZ0B OOY4YeHHs MJsl pelleHus] MpoOjeMbl, YTO, HECOMHEHHO, CIIOCOOCTBYET
JdydllleMy  OCMBICIEHHIO  cTyneHToB. IlpencraBnsercs — menecooOpazHbIM
paccMOTpeTh HEOOXOJUMOCTh HCIOJB30BAaHUSI PAa3HBIX HMHTEPAKTUBHBIX (HopM
00y4eHHUs Ui peLIeHUs IOCTaBICHHON 3ajaun.

[TpuHIUIBI paOOTHI HA UHTEPAKTUBHOM 3aHSATUH:

o 3aHITHE — HE JICKIUs, a o01ras padora.

o BCE YYaCTHUKM paBHbl HE3aBHUCHMMO OT BO3pacTa,
COLIMAJILHOTO CTaTyca, OIbITa, MECTa pabOTHI.

o KQK/IbI yJaCTHUK UMEET MPaBO Ha COOCTBEHHOE MHCHHE
10 JTI000MY BOTIPOCY.

o HET MECTa MPSIMOW KPUTHKE JIMYHOCTH (TIOJIBEPTHYTHCS
KPUTUKE MOXET TOJIBKO UCH).

o BCE CKa3aHHOE Ha 3aHATUM — HE PYKOBOACTBO K

NEeNUCTBUIO, a UHPOPMAIIUS K PA3MBIIUICHHUIO.

AJNTOPUTM NPOBEJACHUSI UHTEPAKTUBHOTO 3aHSITHS:

1. [logroroBka 3aHsATUS

2. Berymnenue:

3. OCHOBHAs 4acCTh:

OcoOEHHOCTH OCHOBHOM YacTH OMNpPENeNsIoTCs BbIOpaHHOW  (dopmon
WHTEPAKTUBHOTO 3aHATHS, U BKIIIOYAET B ceOs:

3.1. BolsicHEHUE MTO3UIIUI YYaCTHUKOB;

3.2. CerMeHTanusi ayguTOPUM U OpraHu3alus KOMMYHHUKALUH MEXKIY
CErMEHTaMH. JTO O3Ha4yaeT (OpPMUPOBAHHE IMENEBBIX TPYII MO OOIHOCTH
Mo3uIui Kaxaou w3 rpynn. I[lpousBoguTcs oObEIMHEHHE CXOIHBIX MHEHHI
pa3HBIX YYaCTHUKOB BOKPYT HEKOTOPOH TMO3UlUU, (POPMUPOBAHUE ETUHBIX
HaIpaBJICHUI pa3padaThIBAEMbIX BOMPOCOB B paMKax TE€Mbl 3aHATHS U CO3AACTCS
W3 ayAUuTOpUM HAOOp Tpynm C pa3HbIMU MO3UIUSAMH. 3aT€M — OpraHu3aius
KOMMYHUKAIIMM ~ MEXJy CErMEHTaMu. OTOT IIar SBIsSETCS  OCOOEHHO
3 PEKTUBHBIM, €CJIM 3aHSATHE MTPOBOJAUTCS C JOCTATOUYHO OOJBIION ayIUTOpUEH: B
ATOM CJiydyae CErMEHTUPOBAHME MPEACTaBIseT COOOM HMHCTPYMEHT MOBBIIICHUS
WHTEHCUBHOCTHU U 3(PPEKTUBHOCTU KOMMYHUKAITUH.

3.3. HHTepakTUBHOE TMO3UIIMOHUPOBAHUE BKIIOYAET YEThHIpE JTamna
WHTEPAKTUBHOTO MO3UITMOHUPOBaHUS: 1) BRIICHEHHE HAOOpa MO3UIIUN ayAUTOPHH,
2) OCMBICIIEHHE OOIIEro Il ATUX IO3WIMH COJEpKaHUs, 3) MEePEOCMBICICHUE
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ATOTO COJIEPIKAHMSI M HATIOJTHEHUE €r0 HOBBIM CMBICTIOM, 4) (OpMUPOBAHUE HOBOTO
HaboOpa Mo3UIMii Ha OCHOBAHUH HOBOTO CMBICIIA)

4. BeiBojwl (pediiexcus)

WNuTepakTriBHOE 00yYeHHE TMO3BOJISICT PElIaTh OJHOBPEMEHHO HECKOIBKO
3a7a4, TJIABHOW M3 KOTOPBIX SBJSETCS Pa3BUTHE KOMMYHHKATHBHBIX YMCHHHA H
HaBbIKOB. JlaHHOEe OOyuYeHHE TOMOTaeT YCTAaHOBIEHHUIO SMOIIMOHAIBHBIX
KOHTAaKTOB MEXKIy yYallUMHCs, OO0eCTieunBaeT BOCIUTATEIbHYIO 3ajady,
MOCKOJIPKY TIpHy4aeT paboTaTh B KOMaHJE, MPHUCITYIIUBATECS K MHEHHIO CBOUX
TOBApHIIEH, 00CCTICUNBACT BHICOKYIO MOTHUBAITHIO, TPOYHOCTH 3HAHU, TBOPUYECTBO
1 (haHTa3u0, KOMMYHHUKAOEIIbHOCTh, AKTUBHYIO KH3HECHHYIO TO3HIINIO, IIEHHOCTh
WHIUBUYaIbHOCTH, CBOOOy CaMOBBIPQOKCHHUS, aKIEHT Ha JACATEIbHOCTD,
B3aMMOYBOKCHHE W JIEMOKPAaTHYHOCTh. VICIOIB30BaHNE MHTEPAKTUBHBIX (OpPM B
mporecce OOyYeHHS, KaK TMOKa3bIBACT MPAKTHKA, CHUMAET HEPBHYIO HArpy3Ky
oOyJaromuxcs, JaeT BO3MOXHOCTh MEHATh (GOPMbI HX JICATEIHHOCTH,
NEePEeKII0YaTh BHUMAHKUE Ha y3JI0BbI€ BOIIPOCHI TEMBI 3aHSATHH.

2.1.3. MeTtoanyeckue peKOMEHJIANMHU 10 KOHTPOJIIO
ycreBaeMoCTH

2.1.3.1. Texkymas arrecTanus (TeKylHii KOHTPOJIb) YPOBHSI YCBOEHUSI
coaep:xanus gucuuiuinabl b/.07 «EcrecTBO3HAHME»

Tekyuryto arTecTanuio (TEKyIUi KOHTPOJIb) YPOBHS YCBOEHUSI COACPKAHUS
y4eOHOM MUCUMIUIMHBI (MOAYJIS) PEKOMEHAYETCS MPOBOAUTH B XOJI€ BCEX BUJIOB
y4€OHBIX 3aHSATUA METO/IAMHU YCTHOTO U MUChbMEHHOTO orpoca (padort), B mpoiecce
BBICTYIUUICHUN CTYJEHTOB Ha CEMUHAPCKUX (MPAKTHUYECKUX) 3aHSITUSX U 3aIlIUTHI
pedepaToB, a TAKKE€ METOJIOM TECTUPOBAHUS.

KadecTBO MMCEMEHHBIX pabOT OIEHUBAETCSI HCXOS U3 TOTO, KaK CTYICHTHI:

1. BeiOpaniu 1 ucnoidb3oBaid  GOpMy U CTUJIb  UBJIOKEHUS,
COOTBETCTBYIOIIHE LEISIM U COAECPKAHUIO TUCIIUIUINHBI,

2. [IpuMeHunM CBSA3aHHYIO C TeMOW HH(OpPMAIUIO, WCIONB3YS TPHU ITOM
MOHSATUMHBIA anmapar CreyaiicTa B JaHHOW 00J1acTH;

3. [IpencraBunu CTPYKTYPUPOBAHHBIM M TPaAMOTHO HAIMMCAHHBIA TEKCT,
HMMEIOIINI CBSI3HOE COJCPKAHUE.

2.1.3.2. TIpomexyTouHasi arTecTanusi (ATOrOBbIH KOHTPOJb) YPOBHSA
ycBoeHus coaepxanus aucuuiuinabl b/1.07 «EcTrecTBo3HaHuEe)

[IpomexxyTouHast arrectainus (UTOTOBBIM KOHTPOJIb) Ha OYHOU dopme
oOydeHusi mpoBoauTCs B Buae AuddepeHurpoBaHHOrO 3auéra B XOJE JETHEH
HK3aMEHAIMOHHOM CECCUU C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCHUILIIMHE.

[IpomexxyTounast arrectanusi (MTOTOBBI KOHTPOJb) HAa 3a04HOM Gopme
OoOy4eHHs TPOBOJUTCS B BHJIC JOMAIHEH KOHTPOJIHHOW pabOTHI B X0/ 3MMHEH
HK3aMEHALMOHHON ceccud W aud@epeHnupoBaHHOrO 3auéra B XOJ€ JIETHEH
HK3aMEHALMOHHOW CECCHH C BBICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUIIIIMHE.
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K muddepennmrpoBanHoMy 3a4€Ty IOMYCKArOTCS OOy4arolIUecs], YCIEIIHO
BBINOJIHUBIINE BCE BHJbl OTYETHOCTH, NPEAYCMOTPEHHBIE IO JUCHUILUIMHE
yueOHbIM Tu1aHOM. B Xxone muddepeHpoBaHHOro 3a4€Ta MpoBEpsIieTCsl CTEICHb
YCBOGHHSI MaTepHaja, YMEHHE TBOPYECKH M IIOCJIEOBATEIbHO, YETKO U KPATKO
OTBEYAaTh Ha T[IOCTABJICHHbIC BOIMPOCHL, JIe1aTh KOHKPETHbIE BBIBOABI U
¢dopmynupoBaTh O0OOCHOBAHHBIE MpPEIOKEHUs. MTOroBas OIEHKA OXBAThIBAET
IPOBEPKY JOCTH)KEHHUS BCEX 3asBICHHBIX LeJed H3y4eHHUs IUCHUILTUHBI U
IPOBOAUTCA JJISi KOHTPOJS YPOBHS MOHUMAaHHS OOYYalOIIMMUCS CBSI3€H MEXIY
pa3IMYHBIMU €€ JIEMEHTaMH.

B xoie nTOroBoro KOHTpoJIs aKLEHT JIeJIaeTCsl Ha MPOBEPKY CIIOCOOHOCTEN
oOy4aromuxcss K TBOPYECKOMY MBIIUICHUIO M HWCHOJIB30BAHUIO TOHATUHHOTO
anmapata JUCHUIUIMHBI B pEUICHHMH  MNpPO(EecCCHOHANBHBIX  3a1ad 0
COOTBETCTBYIOLIEH CIIEUaTbHOCTH.

3HaHusA, yMeHHs oOydawlluxcs Ha AUPPEPEeHUUPOBAHHOM  3auéTe
OLIEHUBAIOTCS N0 NATHOAUIBHON cucteMe. OueHka oObsABIseTCsT 00ydaroIeMycs
0 OKOHYAaHUHU €ro orBera Ha auddepeHurpoBaHHOM 3auéte. [lonoxurenpHas
OLIEHKA («OTIMYHO», «XOPOLIO», «YAOBJIETBOPUTENIBHO» 3aHOCUTCA B 3aYETHO-
HK3aMEHALIMOHHYI0 BEJAOMOCTh M 3a4ETHYIO KHIJKKY JIMYHO IpernojaBaTelieM.
O1eHKa «HEYJOBJIETBOPUTEIBHO» IPOCTABISAETCS TOJIBKO B 3K3aMEHAI[MOHHYIO
BEJJOMOCTb.

2.1.3.3. Kpurepum oueHKH y4eOHBIX JOCTHKEHUIT 00yUarOIIUXCS

KauecTtBO o0TBeTOB M pemeHus 3anad (3aJaHuil) OLEHUBAIOTCA HA
«OTJIMYHO», «XOPOILIOY», «YIOBIETBOPUTEIBLHO» U «HEYIOBIETBOPUTEIBLHOM.

O1eHKa «OTJINYHOY» BBICTABIISIETCS 00yUaroeMycs, €Cliu:

1. JlaHbl ncyeprbIBaronIe 1 0OOCHOBAaHHBIE OTBETHI HAa BCE IOCTABJICHHBIE
BOIIPOCHI, MPAaBWJIBHO M palMOHAIBHO (C MCIHOJb30BAHUEM PpPalMOHAIBHBIX
METO/IMK) peLIEeHbl COOTBETCTBYIOLIUE 3a/1a4H;

2. B oTBeTax BBIIEISIIOCH TIaBHOE, BCE TEOPETUUYECKUE TIOJIOKEHUS YMEIO
YBSI3BIBAIUCH C TPEOOBAHUSIMU PYKOBOISIINX JTOKYMEHTOB;

3. OtBeThI ObUIM YETKUMHU U KPATKUMH, & MBICITH U3JIaralluCh B JIOTUYECKOU
II0CJIE0BATEBHOCTH;

4. Tloka3aHO yMEHHE CaMOCTOSITENIbHO AHAIM3UPOBATH (PAKThI, COOBITHS,
SIBJICHHUSI, IIPOLIECCHI B X B3aMMOCBSI3H U JUATEKTUYECKOM PA3BUTHH.

O11eHKa «XOpOII0» BBICTABIISECTCS 00yUYaIOIIEMYCsl, €CIIH:

1. I[aHBI ITOJHBIC, 1OCTATOYHO 000CHOBAHHBIC OTBETHI HA ITOCTaBJICHHBIC
BOIIPOCKHI, IIPABUJIBHO PCIICHLI ITPAKTUYICCKUC 3alaHUA;
2. B otBerax He BCCrda BBIACIIAIOCH I'NIABHOC, OTACIIBHBIC ITOJIOXKCHUSA

HEJOCTAaTOYHO YBS3BIBAIUCH C TPEOOBAHUSIMH PYKOBOISAIIMX JOKYMEHTOB, IpU
pEelIeHNH TPaKTUYECKUX 3aJad HE BCErJa WCIOJIb30BAINCH pPalMOHAIBHBIC
METOJIMKH PACYETOB;

3. OTBETHI B OCHOBHOM OBLITM KPATKUMU, HO HE BCET/Ia YETKUMU;

4. TlokazaHo cnaboe yYMEHHE CaMOCTOSITEIbHO AaHAIM3UPOBATH (HaKTHI,
COOBITHSA, SIBJICHHSI, TPOLIECCHI B UX B3aUMOCBSI3U U TUAJICKTUIECKOM Pa3BUTHH.
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OrneHka «yIOBIETBOPHUTEIIHHO» BBICTABIISIETCS] O0yUJaIOIIEMYCsl, €CITH:

1. Jlanel B OCHOBHOM TIpaBWJIbHBIE OTBETHI HAa BCE ITOCTaBJICHHBIC
BOIIPOCHI, HO 0€3 JIOJDKHOM TITyOMHBI 1 000CHOBAHUS, TIPH PEIICHUU TIPAKTUICCKUX
3aJ1ay CTYACHT HWCIOJIb30BaJ NPEKHHUHA OIBIT U HE MPUMEHSJ HOBBIC METOIUKU
BBITIOJIHCHUST PAcU€TOB, OJHAKO HA YTOYHSIONIME BOMPOCHI JAaHBI B IIEJIOM
IIpaBUJIbLHBIC OTBETHI,

2. [Ipu oTBeTax HE BBIACISUIOCH TJABHOC; OTICIBHBIC IOJIOKCHHS
HEJIOCTATOYHO YBS3BIBAINCH C TPEOOBAHMSIMH PYKOBOJSAIIUX JOKYMEHTOB, IPH
pEIICHNH TMPAKTHYECKUX 3aJad HE HCIOJIB30BAINCH PAIMOHAIBHBIE METOIUKU
pPacy€ToB;

3. OrtBersl OBIM MHOTOCIIOBHBIMH, HEYETKMMU H 0€3 JIOJKHOM
JIOTUYECKON TOCIEA0BATEIIbHOCTH, Ha OTACIBHBIE JOMOJHUTEILHBIE BOMPOCHI HE
JIaHBI ITOJIOXKUTEIIBHBIC OTBETHI,

4. Tloka3aHO HEYMCHHE CaMOCTOSATEIBHO aHaJIM3UpOoBaTh  (aKTHI,
COOBITHS, SIBJICHUS, IIPOIECCHI B X B3aUMOCBSI3U U JTUAJEKTHIECKOM Pa3BUTHH.

O11eHKa «HEYIOBJICTBOPHUTEIHHOY» BBICTABIISETCS OOYUYarOIIEMYCs, €ClId HE
BBITIOJTHEHBI TpeOOBaHMS, COOTBETCTBYIOIIHE OLICHKE “‘YOBICTBOPUTEILHO .

2.2. Meroanuyeckue ykazaHus 00y4arouiumMcst

2.2.1. MeToauueckue PEKOMEHIANUMA 110 BBIINIOJTHCHUIO
HHAUBUAYAJBHOTO IIPOCKTA

[Ipy BBINOJHEHWH WHAUBUAYAIBHBIX IPOEKTOB HEOOXOIMMO TIOKAa3aTh
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IMOMCKY M aHAJIW3y MH(OpManuu Mo JaHHOU
TeMe, a Tak’ke 0POpMUTh HH(POPMALUIO B BUE, YAOOHOM ISl BOCIIPUSTHS.

[Ipexxne 4yeM MNPUCTYNUTHh K BBINOJHEHUIO IPOEKTA, CIEAYET HU3YYUTh
COOTBETCTBYIOIIMN TEOPETHUYECKUN Marepuan Mo JAOINOJHUTEIBHOU JIUTEPATYpE,
NuTepHer, y4eOHMKY WM KOHCIEKTY JIGKIIUH W TOApOoOHO pa3o0paTh
MpUBEJACHHBIE TaM TMPUMEPHI; pa3o0paTh 3aJlaHusi, pPACCMOTPEHHbIE Ha
MPAKTUYECKUX 3aAHSATHUSAX.

NHauBuyaIbHBIA MPOSKT JTOJKHO COOTBETCTBOBAThH BEIOPAHHOM TEME.

BelnonHeHre MHANBUIYAIBbHOTO MPOEKTA ITPOXOIUT IO CIEIYIOLIEN CXEMeE:
[TonOop MHPOPMALIMOHHOTO UCTOYHHUKA;

OTBeThI Ha MOCTaBJICHHBIE BOMPOCHI;
Hcnonb30BaHuEe HATJISITHOCTU U UJUTFOCTPATUBHOCTH;
[Tpumepsr;

JlokazarenbCcTBO COOCTBEHHBIX YTBEPKIACHUM;
OO1uMii BHIBOJ MO MPOEKTY.

2.2.2. MeToanuyeckue peKOMEH AU 10 HANMUCAHUIO pedepaTa

st Hawama paboTel Haj pedeparoM HEOOXOAUMO BBIOpATh TEMY U
nojo0parh Mo HEW IuTepaTypy. B KadecTBe JUTEpaTypHBIX HCTOYHUKOB MOTYT
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BBICTYyNaTh MOHOTpaduu, COOpPHHKH, pa3IWYHBIE CIPABOYHBIE  W3IAHUS,
NEPUOJUYECKUE H3/IaHMsI. 3aTeM HEeOoOXOAMMO O3HAKOMHUTBLCS C COAEpKAHUEM
JUTEPATYphl, CO CIIPABOYHBIM aIlllapaTOM H3JaHMs, U3yYUTh OTJIABJICHUE KHUTH.
Bri6opouHo, Oerjo MpouuTh OTAENbHBIE YacTH WM TJaBbl KHUTH, CJENaTh
KpaTKHE 3alUCH MO0 MPOYUTAHHOMY MaTepuany.

CocraBuTh IJ1aH HaNUCaHUs pedeparta 1o Cleayroen cxeme:

Beenenue. Bo BBemenunm pedepara oO00CHOBaTH BBIOOP JaHHOM TEMBI,
KOPOTKO paccka3arh O TOM, IOUeMY OHa 3aMHTEpecoBaja aBTopa.

I rmaBa. BerynurenbHasi 4acTh. JTa KOPOTKas TJiaBa JIOJHKHA COJIEPKATh
HECKOJIBKO BCTYIUTEJIbHBIX MPEJIOKEHHUM, HEMOCPEACTBEHHO BBOJSIINX B TEMY
pedepara.

II tmaBa. OcHOBHas Hay4dHas dYacTh pedepara. 37eCh B JIOTHUYECKOU
MOCJIEAOBATEIPHOCTH M3JIaraeTcsd Marepuall mo Teme pedeparta. IOTy TIIaBy
1eaecooOpasHo  pa3dMTh Ha MNOANYHKTHI (C  yKa3aHMEM B  OIJIaBJICHUU
COOTBETCTBYIOIIUX CTPAHHII).

[T rnaBa. 3akmtoueHue. B 3Tol riaBe aBTOp MOABOJIUT UTOT pabOTHI, JACIAET
KpaTkuii e€ aHanu3 u GopMyJIupyeT BHIBOIBI.

Teneps MOKHO MpUCTYNATh K HAIUCAHUIO camoro pedepara.

Odopmienne pedepara.

Tutyneublil muct. Ha TutynsHOM sHcTe nuieTcs Tema pedepara, hamuius,
MMsl, OTYECTBO YUCHHUKA, HA3BaHUE y4eOHOIr0 3aBEeICHUSI.

Ornasnenue pedepara. B Hauane pedeparta J0KHO OBITH JaHO OTJIaBJIEHUE,
B KOTOPOM YKa3bIBAIOTCS HOMEpa CTPaHUIl MO OT/eNbHbIM ri1aBaM. Kaxmas riasa
TEKCTa JOJKHA HAUMHATHCS ¢ HOBOTO JINCTA, HE3aBUCUMO OT TOT0, IJIe¢ OKOHYUJIACh
npeabIIyas.

Texcr pedepara. TexcT mumiercss Mo IJIaHy Ha OJHOM CTOPOHE JIMCTA.
CoxkparieHust cioB B TeKCTe pedepara HE HUCHONB3YIOTCS. B KoHIe paboThi
MpujaraeTcs CIIUCOK UCIIOJIb30BaHHOMN JUTEPATYPHL.
JluTepatypHbi€ CCBHUIKH CJIEIYET pacroyiaraTh B CTOJIOUK B CIICIYIOIIEM TOPSIKE:

e HOPMATHBHBIE IOKYMEHTHI;

e KHHTHU 10 Teme pedepara (1o andaBUTy aBTOPOB);

e Ta3eTHO-XXypHaJIbHBbIE CTaThU (MO andaBUTy aBTOPOB CTaTed, C yKa3aHUEM
Ha3BaHUI ra3eT u )KypHAJIOB, I'0J1a U3JaHUS U HOMEPA);

e DJIEKTPOHHBIC PECYPCHI.

Jlns Hanucanus pedepara JIydllle HCMOAB30BaTh JIMCThI MucyYed Oymaru
cTaHjapTHOTO (popmara.

TekcT cneayeT mucarh Ha OJAHOW CTOPOHE JIMCTA, KOTOPBIN JTOHKEH UMETh
noJisi: 3 ¢M — ¢ JIEBOM CTOPOHBI, 1 CM — C MpaBoOil CTOPOHBI (3TO MPUIAET YI0OCTBO
JUISl CIITUBAHMS JIUCTOB).

O6BEM pedepaTa momkeH ObITh 20 — 25 CTpaHUIl, KOTOPBIC JOJIKHBI OBITH
MIPOHYMEPOBAHBI.
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2.2.3. MeToanuyeckue peKoMeHAalMU 10 BbINOJIHEHUI0
pacuéTHo-rpaduyeckux pador.

[Ipuctynas x pelmieHdIo 3ajaHusi, HaJ0 pa3zodpaTbcs B YCIOBHUM 3a7aud U
pPHUCYHKE.

[lepen penieHreM Ka)X0¥ 3a1adl HAJO BHIMUCATh MOJHOCTHIO €€ YCIOBUE C
YUCJIOBBIMU JAHHBIMHU, COCTABUTh AKKYpPaTHBIA ACKU3 B MaciiTabe U yKa3aThb Ha
HEM B YKCJIaX BCE BEJIMYUHBI, HEOOXOAUMBIE JJIsS pacyera.

Pemienne 0MKHO COMPOBOXIATHCS KPATKUMH, TOCJIEIOBATEIbHBIMU U
TPAaMOTHBIMU 0€3 COKpAIICHHS CJIOB OOBICHCHHUSIMU U YepPTEKAMH, Ha KOTOPBIX BCE
BXOJISINNE B PacueT BEJIMUMHBI JOJIKHBI OBITh TTOKa3aHbI B ynciax. Hamo nzberatsh
MHOT'OCJIOBHBIX MTOSICHEHUH U Tiepecka3a yueOHuka. [Ipu nons3oBanuu popmynamu
WIN JAHHBIMH, OTCYTCTBYIOIIMMU B Yy4e€OHUKE, HEOOXOJIUMO KpaTKO U TOYHO
yKa3bIBaTh HICTOYHUK (aBTOP, Ha3BaHUE, U3/JaHUE, CTPAHULIa, HOMEDP (POPMYIIbI).

He cnenyer BBIYUCHATH OOJBINOE YKCIO 3HAYAIUX IUGP, BBHIYUCICHUS
JIOJKHBI COOTBETCTBOBATH HEOOXOAMMOM TOYHOCTH.

I'paduku, cxeMbl cieayeT BBINOJIHATH TMPU TIOMOIIM  YEPTEKHBIX
IIPUHAJICKHOCTEH.

Bce mapamertphl, HE0OXOIUMBIE JUIsl pacueTa: BEKTOpPbBI, OCH KOOpAWHAT,
VTJIbI, pa3Mepbl JOJIKHBI ObITh H300pa’KEHBI HA PUCYHKE.

I'paduku 1 cxembl JOJDKHBI OBITh AKKypaTHBIMH, UX pa3Mepbl JOJKHBI
MO3BOJIUTh SICHO TIOKa3aTh Pa3MEPHOCTh;, VYKa3bIBaTh E€IMHUIILI IOJYy4aeMbIX
BEJIMUMH HY)KHO 00s13aTtesibHO. Pacu€Thl HEOOXOAMMO COMPOBOXKIATh KPATKUMU
NOsSICHEHUSIMU (Kakue (OpMyIIbl UM TEOPEMbI IPUMEHSIIOTCSI, KaK MOJTy4YaroTCs T
WJIU UHBIE PE3YNbTaThl U T. [I.) M TOAPOOHO U3JIaraTh BECh XOJ] PaCUETOB.

2.2.4. MeTtoanyeckue peKOMEH/IAMHU 10 BbITOJHEHNI)
KOHTPOJIbHBIX padoT

[lepen HayaoM KOHTPOJILHOM PabOTHI CIEAYET U3YYUTh COOTBETCTBYIOIIHIA
TEOPETUYECKUM MaTepuall 10 Yy4eOHHWKY WM KOHCIEKTy Jekmuil. Ecmu
IIPENOIAaBATENb JaJl BAM KOHKPETHBIE PEKOMEHIAIUH, YUYTUTE UX.

B KOHTpoJIbHOM paboTe MOXKET OBITh TOJIBKO OJMH BoMpoc. B aTom ciydae
HEOOXOJMMO PACKPBITh OMpPEAESIEHHbIN BOMPOC U3 Kypca AUCLUIUIMHBI, KOTOPHIN
c(hOpMyYIMPOBAH TAKUM 00pPa30M, UTO HEOOXOIUMO MPUMEHUTh METObI aHAJIN3A U
COTIOCTABJIEHUS.

Hpyroii T KOHTPOJIBHOU pabOThI BKIIOYAET B ce0sl HECKOJIBKO BOIIPOCOB U
OIHY WA HECKOJbKO 3aJad WM MpaKTUYecKuX 3ananuil. llucate Takyro
KOHTPOJIbHYIO Pa0OTy clielyeT YeTKO U JIAKOHWYHO, OTBEYass Ha BONPOCHl U
IPaBUJIBHO peliasi 3a7aun, 6e3 MPOCTPaHHbIX paccyxaeHuid. KOHTpoibHbIE TaKOTo
TUna He TpeOyloT IIMPOKOro TMPHUMEHEHUS METOJOB aHaiu3a, I[HCaTh
KOHTPOJIbHYIO Pab0oTy HEOOXO0UMO, MPUIAEPKUBASICH TPUHITUIA "BOMIPOC-OTBET".

Kontponbaast pabora momkHa HUMETh UETKYIO CTpyKTypy. CTpyKTypa
KOHTPOJIbHOM Pa0OTHI 3aBUCUT OT CHELM(PHUKU M3ydaeMON AUCLUUILIMHBI, a TaKxkKe
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OT THUMAa KOHTPOJBHON paboThl. B cTpykType KOHTPOJBHONM pabOThl MOKHO
BBIJICJIUTD:

® TUTYJIbHBIN JIHCT;
BBeJ/ICHHE (B 3aBUCMMOCTH OT THIIa BOIIPOCOB);
OCHOBHAsI YacCTh;
3aKJII0YEHHE (B 3aBUCUMOCTHU OT THUIIA BOIIPOCOB);
CIIUCOK JINTEPATYPHI.
Ha TuTynpHOM nucTe HEOOXOAUMO HamMcaThb Ha3BaHUE YYEOHOro
3aBeleHus, KadeApbl M yuyeOHOW MJWCHMIUIUHBL. 3aTeM YyKa3aTh Ha3BaHUE
KOHTPOJIBHON paboThl uiu Bapuant. [lociie yero Hanmucath coOctBeHHble DUO,
HOMEp TpyMNIbl, Ha3BaHUe (QakynpTeTa, crenuanbHocTh U OUO HayuyHOrO
PYKOBOJIUTETIS.

@opMyIHpOBKAa YCIOBHS, €CIM OHO YKa3bIBa€TCsi HAa BTOPOM JIUCTE
KOHTPOJIHOM paboThl, JOKHA B TOYHOCTH COOTBETCTBOBATH  YCIIOBHIO,
IOJIy4YEHHOMY OT IIPENOIaBaTEINS.

Bo BBeneHHH KpaTKO HYKHO KPAaTKO HAMKCATh 11€JIb KOHTPOJbHON PabOThI,
MECTO U POJIb PaCCMAaTPUBAEMOTr0 BOIPOCA WM BOMPOCOB B M3ydaeMoOil yuyeOHOH
JUCLUIUINHE.

Ha ocHOBHYIO 4yacTh KOHTPOJIbHOM MPUXOAUTCS HauOOJIbIIAsl 4YaCTh PaOOTHI.
KonTponbHass A0KHa coAepKaTh OCHOBHBIE ONpPENEICHHs, OOOCHOBAaHUS U
JI0Ka3aTeNNbCTBA, ONMMCAHUE METOIUKH pacueTa, (POpMyJIbl, a TAK)KE UMETh CChUIKU
Ha  HCIOJb3yEMbIE MCTOYHHUKHU uHpopmanuu. [Tucate KOHTPOJIbHYIO
paboTy HEOOXOIUMO C YYE€TOM TOTO, UYTO M3JlaraeMblii MaTepuai JOJHKEH ObITh
JIOTUYECKA B3aMMOCBs3aH. OCHOBHAash 4YacTh MOJKET TAaKXE BKJIKOYATh aHAIU3
TEOpPUH BOIPOCa MO TEME KOHTPOJIbHOWU paldoThl. Ilocime 3Toro msnaraercs xon
pacCyXKJI€eHUH, OINHUCHIBAETCA MOCIEIOBATENIbHOCTh PACUETOB, MPUBOIATCA
IIPOMEKYTOUHBIE JOKA3aTeNbCTBA M PE3YyJIbTAaThl PEIICHHS BCEW MOCTaBIEHHON
3amaun. B ciydae, ecnM KOHTPOJIbHAsE COAEPKUT TOJBKO 3aJadyH, TO OCHOBHAas
4acTh BKJIIOUAET B ce0s TOJIBKO YCIOBHS 33a4 U X PELIEHHE.

B 3akimroueHuM HaA0 HamWcaTh KPaTKUE BBIBOABI IO BBIMOJHEHHOU
KOHTPOJILHOM padoTe.

3areM NPHUBOJUTCS CIHMCOK HMCTOYHUKOB MH(pOpMaluu O(GOPMIICHHBIH IO
CTaHAApTYy.

2.2.5. MeToanuyeckue peKOMEHIAMHU 10 BHIMIOJTHEHUIO TECTOBBIX
3ajaHui

[Ipyu  TecTMpoBaHMM  HEOOXOAMMO  YETKO  YSICHUTH  OCOOEHHOCTH
IpeajiaraeMoro Bua TECTOB U CITOCOO €ro BBITIOJIHEHHUS.

Bpewms, oTBoAMMOE Ha BBINOJIHEHUE TECTA, MOXKET BapbupoBatbes oT 10 1o
20 MUHYT B 3aBUCUMOCTH OT OOIIET0 YPOBHS MMOATOTOBJICHHOCTH CTY/ACHTOB, 3Tara
M3y4YECHUs TEMBbI, BUJIA TECTA. 1€CTOBBIE 3aJaHUs BBIITOJIHSAIOTCS HA OTAEIBHOM
aucTe Oymard, Ha KOTOPOM YyKa3bIBaeTcs (pamMuimsi CTyJEHTa, TPYIa, HOMEp
BAPUAHTA.
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[Ipu BBIOTHEHUH TECTOBOTO 3a/1aHUsI HEOOXOIUMO:
e BHHUMATEJIBHO MIPOUYUTATH 33/IaHNUE;

. 3anucaTh OTBETHI TOJBKO HU(PpaMu U OyKBaMH, YKa3aB BHayale
3a/laHusl, a 3aTeM BbIOpaHHYIO IUGPY WK OyKBY, KOTOpasi COOTBETCTBYET
PaBUILHOMY OTBETY.

2.2.6. MeToanuyecKue peKoMeHIaluM 10 pPelleHuIo 3a1a4

YMeHue pemarb 3a4a4d  SABISIETCS OJHHUM M3 OCHOBHBIX ITOKa3aTeen
rIIyOUHBI OCBOCHHS Y4eOHOTO MaTepuaa Mo €CTeCTBEHHOHAYUYHBIM TUCIUTITMHAM.

Yrobbl pemaTh 3a7aud, HYXHO pa3o0paTbcsi B TOM, UYTO OHH COOOMU
IIPEACTABISIIOT, KaK YCTPOEHBI, U3 KAaKUX COCTAaBHBIX YaCTE€W COCTOAT, KaKue
MMEIOTCS HHCTPYMEHTBI, C IIOMOLIBI0 KOTOPBIX IPOU3BOAUTCS PELICHUE 3a4a4.

[Iponecc pemieHust 3aJayud MOKHO PA3JEIUTh HAa BOCEMb JTAlOB: aHAIMU3
3aJjauM; CXeMaTH4yecKas 3alluCh 3aJjaud; IOMUCK crocoba peuleHHs 3a/ayi;
OCYILECTBJICHUE DEIICHUs 3aJadyu; IIPOBEpPKAa pELICHMs 3aJayd; HCCIEI0BaHUE
3ajaun; (popMyIrpoBaHUE OTBETA 3a]aul; aHAINU3 PEIICHUS 3a/1a4H.

W3 yka3aHHBIX 3TaloB MAThH SBISAIOTCA 00S3aTENIbHBIMU, U B TOM WM UHOM
BUJIE IPUCYTCTBYIOT B IpPOLECCE pELICHMs 000 3agaud. DTO 3Tanbl aHaIu3a
3aJauM, IOHCKAa crocoba €€ pelIeHMs], OCYIIECTBIEHUS PpEIICHUs, IPOBEPKU
pemieHuss U GopMyinupoBaHus oTBeTa. OcTaipHble TpPU dTana (CXxeMaTU4ecKas
3alKCh 337a4M, WCCIEAOBAHHE 3aJa4d WU 3aKIIOYMTEIbHBIA aHalu3 pEeUIeHUs)
ABJIAIOTCS HE 00A3aTEIbHBIMU B IPOIECCE PEIIEHUSI MHOTHX 3a]1ay.

[lepBoe, 4TO HYXHO CHAENIaTh IMPHU PEHICHUH 33Ja4d — pa3o0paTbCs B TOM,
YTO 3TO 32 3a/1a4a, KAaKOBBI €€ YCJOBHS, B YEM COCTOAT €€ TPeOOBAHMUS, a TAKKE
MOJIE3HO YCTAHOBHUTH BO3MOXKHOCTH OOOOIIEHUSI JaHHOM 3aJaud, BBISIBUTH €€
0COOEHHOCTH, COMOCTaBUTh JIAHHYIO 3a7]auy C paHee perIEHHBIMMU.

B psne ciiyyaeB naHHBINM aHAIW3 HYXKHO 3anucarh. [{1s 3TOro ucnosb3yrorcs
pa3IMYHbIE CXEMAaTHYECKUE 3allMCU 3a/1ad, ITOCTPOCHUE KOTOPBIX COCTAaBISAET
BTOPOM 3Tall nporecca pemenns. CxemaTudeckas 3aluch CIIy>)KUT OUYE€Hb XOpOUIEH
dbopmoii, KOTOpas OpraHu3yeT TIyOOKHM M TUTAHOMEPHBIM aHaIU3 3a]adyd, |
MO3TOMY 3TOT 3Tall CIMBAETCsS BCErJa C aHAJIM30M 3a/layd, M Takxke oOyerdaer
camMO pelleHHe, TaK Kak, OMMpasiCh Ha 3Ty 3alHCh, MPOILE U Jierde O(GOpPMUTH
peneHue.

[Ipy nDocTpoeHMH CXEMAaTHYECKOM 3alMuCHh  3aJaud  MOXKHO  TaKke
UCIIOJIb30BaTh MAaTEMaTUYECKYIO0 CUMBOJIUKY, TAOJULbI U T. 1.

[lonck miaHa pemeHusi COCTaBISIET LIEHTPAIBHYIO 4YacThb BCEro Ipouecca
pemenusi. Haiing maH, ero ocyliecTBICHHE YK€ HE COCTaBJsIET 0co00ro Tpyna,
OHO TpeOyeT JUIIb TEXHUUYECKMX YMEHUN BBIMOJIHEHUS TE€X ACHCTBUMN U oneparuii,
KOTOpBIE M3Y4YalOoTCAd B JNaHHOW aucuuiuiiHe. Korza B mporecce BBINOJHEHUS
HalJIGHHOTO crocoba pemieHuss Mbl YOeXJaeMcsi B €ro OHIMOOYHOCTH WU
CJIO)KHOCTH, TO HY>KHO CHOBA BO3BpPAIaTbCSA K ITAally ITOMCKAa PELICHUsS U UCKATh
JPYTOH CIIOCcO0 perieHusl.
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Korma cnoco6 pemienus 3amauv HaleH, €ro HYKHO OCYIIECTBUTh, — JTO
Oy#er yxe dYeTBEpThIM OdTam Tpollecca pelIeHWs] — JTalm OCYIIECTBICHUS
(M370KEHUS) PEIICHUS

[Tocme TOro Kak pelieHWe OCYIISCTBICHO M H3JIOKEHO (IMMChMEHHO WIIH
YCTHO), HEOOXOIMMO YOEIHMTHCS, YTO OTO pEIICHHE NPaBHIBLHOE, YTO OHO
yIOBJCTBOPSIET BCeM TpeOOBaHUSAM 3amadu. JlJis 3TOTO MPOU3BOJISAT IMPOBEPKY
PEIICHHUs, 9YTO COCTABJISIET MATHII 3Tal MpoIecca pericHuUs.

[Ipu pemeHnn MHOTHX 3aja4, HEOOXOAMMO KpPOME IMPOBEPKU TaKXKe
IPOM3BECTH HCCJIENOBAaHUE 3a7aud, TO €CTh YCTAaHOBUTh NPU KAKUX YCIOBUAX
3ajja4a UMEET pEIICHUE, NMPHU ITOM CKOJBKO PA3IUYHBIX PEUICHUH B KaXIOM
OTJEJIBHOM CclTy4ae, MPH KakuX yCIOBHUSX 3a/lada BOOOIIE HE UMEET pelieHus | T.
1. DTO BCE COCTABISET IIECTON ATAI MPOLIECCa PEUICHHS.

YO6enuBIIUCh, B TMPAaBWIBHOCTH PEIICHUS €, €CIU HYXHO, MPOU3BEII
UCCJICIOBAaHME 3a/1a4¥, HE0OXOUMO YETKO C(hOpMyIHpOBaTH OTBET 3a7add, — 3TO
Oyzaer ceabMOM 3Tam mpouecca pemieHus. Ecau oTBeT 0cob0 HE BBIIMCHIBAETCH,
HAJI0 BCE K€ €ro KaK-TO BBIJAEIUTH (HapUMeEp, IyTEeM MOTYEPKUBAHHUS).

Takoke, B yd4eOHBIX U MO3HABATENIBHBIX IENSIX, MOJE3HO MPOAHATU3UPOBATH
BBIMIOJIHEHHOE PEILIEHUE, YCTAaHOBUTh HET JIU APYroro, u 0osee paluoHaIbHOTO
cnocoba pemieHus, a Helb3sl JU OOOOUIUTH 3ajady, a KaKHe MOYKHO CHENaTh
BBIBOJIbI U3 3TOTO pPEIICHUS U T. A. DTO BCE COCTABJIAET IOCIEIHUN, HO HE
00s3aTeNbHBINA, BOCBMOM 3TaIl PEIICHUS.
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