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1. IACIHOPT PABOYEH NPOT'PAMMBI YYEBFHOU U CITATLIANHBI

1.1. Obnacme npumenenus npumepHol RPOZPaAMMbl

PabGouas mporpamma ydeOHoU aucuurubbl YJ[.02 buosorus sBisieTcs 4acTbio
OCHOBHOU MpoheCCHOHAILHON 00pa30BaTeIbHOM MPOrpaMMON B COOTBETCTBHHM C
®denepanabHbIM IOCYJaPCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM CPEIHETrO (TIOJHOIO)
oOmero oOpazoBanus u DefepanbHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
craugaptoMm (mainee ®I'OC) no cnemumanbHoctu CIIO mnst cnerumansHocTu 35.02.12
CanoBo-napkoBoe u JaHAma(THOE CTPOUTENBCTBO.

B ocHoBe y4eOHOW MAUCHUIUIMHBI JIEKUT yCTaHOBKA Ha (QOPMHUPOBAHUE Y
o0y4aeMbIX CHCTEMbl 0a30BbIX TMOHATHH U TMPEACTABICHUH O COBPEMEHHOM
€CTeCTBCHHOHAyYHOUW KapTHUHE MHpa, a TakKe BbIPaOOTKA YMEHUW NPUMEHATH
MOJIyYEHHBIE 3HAHUS, KaK B MPOGECCHOHAIBHONU JCSATEIBLHOCTH, TaK U JJIA PEIICHUS
KU3HECHHBIX 3a]1a4.

MHorue mnojoXXeHus, pa3BUBaeMble OHOJIOTHEN, paccMaTpUBAIOTCS KaK OCHOBA
CO3JIaHUSI M UCIIOJIB30BaHUSI MH(POPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTHI
(UKT) — onHoro u3 HanboJiee 3HAYMMBIX TEXHOJIOTMUECKUX JIOCTUKEHUI COBPEMEHHOM
ABWJIN3AIUU.

B Ouonorun GpopMupyroTCS MHOTHE BUJIBI JCSATEILHOCTH, KOTOPhIE UMEIOT MeTa
npeaMeTHbi xapaktep. K HUM B mepBYyIO oOdYepeab OTHOCATCA: MOJICIMPOBAHUE
O0OBEKTOB M TIPOLIECCOB, TNPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS, CHUCTEMHO-
MHGOPMAIIMOHHBIN aHanu3, (GOPMYJIUPOBAHUE THIIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHE,
0000111€eHNe, CUCTEMATU3allMsl, BBISIBICHUE TMPUYMHHO-CIEACTBEHHBIX CBA3EH, MOUCK
aHaJIOTOB, YIpaBjieHHe 00BEKTaMH U TporieccaMu. IMEHHO 3Ta JUCIUIUIMHA TO3BOJIIET
MO3HAKOMUTH 00YYAIOIUXCS C HAYYHBIMH METOJaMU MO3HAHUS, HAYYUTh UX OTINYAThH
TUIIOTE3Y OT TEOPHUH, TEOPUIO OT SKCIIEPUMEHTA.

buosiorns  umMeer  O4YeHb OOJBIIOE W BCEBO3pACTAIOIIEe  YHUCIO
MEKIMCUUILUIMHAPHBIX CBS3€U, IPUYEM Ha YPOBHE, KaK MOHATUWHOIO ammapara, TaKk U
uHcTpyMeHTapusi. (Cka3zaHHOE TIO3BOJIIET paccMaTpuBaTh OHOJIOTHMIO Kak MeTa
OUCLHUIUIMHY, KOTOpas MPENOCTaBIsACT MEXAUCHUIUIMHAPHBIN SI3bIK JUISL OIMCAHUSA
HAay4YHOU KapTHHBI.

1.2. Mecmo yueoHoil oucyuniunvl 8 CMpyKnype 0CHOGHOU NPOheccuOHANbHOTL
00pazoeamenvHol NPOPAMMBL:

JucnumianHa «buonorust» sBIseTCs 00s13aTCILHOM YacThl0 M BXOJIHUT B 0a30BBIM
y4eOHbIN UK (MPOGUIBHBIC AUCIHUIUIMHBI) MPOTPaAMMBbI MOATOTOBKH CIICIIHAIMCTOB
cpeanero 3BeHa 1o crnenuanbHOocTH CIIO ans cnenumanbHocTH 35.02.12 Canoso-
MapKoOBOE U JaHAA()THOE CTPOUTENHCTBO.

TpynoemMkocTh yueOHOU OuCHUIUIMHBI «bronorus» 0a30BbI YPOBEHb BapHaHT 2
cocraBnsger 144 wyaca, W3 KOTOpPHIX 24 dYaca COCTaBISeT MPO(PEeCCHOHATBHO-
OPUEHTUPOBAHHOE COJEpKaHWE, YCHIIMBAroIiee NPOPUIBLHYI0 COCTABISIONIYIO TIO
crierimaiabHOCTH 35.02.12 CamoBo-mapkoBoe U JaHaapTHOE CTPOUTEIBCTRO.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COAECPKAHUE PEATU3YETCS B MPUKIATHOM
Moxayie (pasgen 5 “buonorust B ku3HK’) sl Bcex Mpodeccuil/crnenuanbHOCTe Ha
Marepualie KeWcoB, CBSI3aHHBIX C aHAIU30M MHGOPMAIMU O Pa3BUTHU U MPUMEHEHUU
OMOTEXHOJOTUM MO  oTpaciasiM  Oyaymied npodecCUOHAIBHOM  JIeSITEIbHOCTH



oOyuaromuxca. Kpome Toro, mnpodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEpKAHUE
YUHUTBIBa€TCA B pazfene  “OKojiorus”’ MNpU BBINOJHEHUU NPAKTUYECKUX padoT,
CBSI3aHHBIX C OyAy1el Mpo(decCHOHATbHOMN AESITENIbHOCTHIO 00yYaIOUXCSl.

[lepuon  oOyueHus W pacopelnesieHue IO  CEeMecTpaM  OIpeAelseT
oOpa3oBaTeibHasi OpraHu3alus CaMOCTOSATEIbHO, C YYETOM JIOTMKUA (OPMHUpPOBAHUS
NPEIMETHBIX  pe3yJbTaTOB, OOHMX U  NPOPECcCUOHAIBHBIX  KOMIIETEHIUH,
MEXIPEIMETHBIX CBsSI3ed C JPYrUMU JMCHMIUIMHAMU 0O011e00pa3oBaTENbHOTO U
o01enpodecCHOHAIBHOTO IIUKJIOB YYEOHOTO TIJIaHa.

[IpodeccronanbHO-OPUEHTUPOBAHHOE —COJIEpKaHUE BBIOMpAeTCa 1O  pa3fery
«Pactenus». O0beKT n3yueHus: «PacteHus» onpeneneH B MepevyHe CelHalbHOCTEH, B
TtoM uncie u 35.02.12 CanoBo-nmapkoBoe u JaHAma(THOE CTPOUTENbCTBO.

1.3. I]eau u 3a0auu yueoHoii Oucyuniunsl

Hean: popMmupoBaHue y CTYJICHTOB MPEACTABICHUS O PA3JIUYHBIX YPOBHAX KU3HU;
CTPYKTYpHO-(DYHKIITMOHAJLHONH OpraHW3alliy JKWMBBIX CHCTEM pPa3HOr0 paHra Kak
OCHOBBI TPHWHSTHS PEIICHUH B OTHONIEHUH OOBEKTOB JKUBOW TMPUPOABI U B
IPOU3BOJCTBEHHBIX  CHUTYallMsIX; HABBIKOB 10  TPOBEACHUIO  OHMOJOTHMYECKUX
UCCJICIOBAaHUN C COOJIOJIGHUEM JTHYECKUX HOPM, apryMEHTUPOBAHHOW JIMYHOCTHOM
MO3UIINH IO OEPEKHOMY OTHOIIICHUIO K OKPYIKAIOIICH cpejie.

Conepxxanue nporpamMmbl «bHOIOTHS» HANpPaBICHO HA JOCTHUKEHHUE CIICAYIOIIUX
3ajad.

° noyiydeHue (yHIaMEHTAIBHBIX 3HAHUH O OMOJIOTMYECKHUX CHCTEMax
(Knetka, Opranusm, Ilomymsuus, Bua, DkocucreMa); HCTOPUU Pa3BUTHS
IPEACTaBICHUN O YKUBOU MPHUPOJE, BBIIAIOIINXCSI OTKPBITUSIX B OMOJIOTUYECKOM
HayKe; pOJIu OMOJIOTHYECKON HayKu B (POPMHUPOBAHMH HAYYHOTO MUPOBO33PECHUS;
METO/IaX HaYYHOTr'0 TTO3HAHUS MUPA;

o dbopmMupoBaHue MOHUMAHUE CTPOCHUS, MHOT00Opa3usi U 0COOEHHOCTEMN
KUBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHM3alluy, 3aKOHOMEPHOCTEW MPOTECKAHUS
OMOJIOTMYECKHUX TMPOIIECCOB M SBJICHHM B OKPYXaIIeH cpeae, IeT0CTHOM
HAy4YHON KapTHHBI MHpa, B3aMMOCBSI3M M B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX
HayK;

° pa3BUTHE TO3HABATEIILHBIX HMHTEPECOB YMEHHUSA ONPEIECIISITH KUBBIC
00BEKTHI B MPUPOJIC; MPOBOJINUTH HAOJIOICHHS 32 SKOCUCTEMaMH ISl BBISBIICHUS
€CTECTBEHHBIX M AHTPOIOTCHHBIX W3MEHECHHUI, MHTEPIPETUPOBATHh PE3YJIHTATHI
HaOIIOECHUM;

° BOCIHUTaHHWE YOEXKJICHHOCTM B HEOOXOJMMOCTH TO3HAHUS KUBOU
MPUPOJIBI, HEOOXOJUMOCTH PAIMOHATBLHOTO MPHPOAONOIB30BaHUS, OCPEKHOTO
OTHOIICHUS K MPUPOIHBIM PECYPCAM U OKPYIKAIOWIEH CpeAe, CBOEMY 3/I0POBBIO;
YBOKCHHIO K MHEHHIO OIMIMIOHEHTA TP 00CYKIESHUH OHOJIOTHYSCKUX MPOOIIeM;

° WCITOJTb30BaHKE MPUOOPETECHHBIX OMOJIOTHYECKUX 3HAHUW U YMCHUHN B
MOBCEIHEBHON J>KM3HMU JUISI OIEHKW TOCIEACTBUM CBOSH JAesATEeNbHOCTH (U
NEATeNIbHOCTU JIPYTUX JIIOJIe), MO OTHOUIEHHWIO K OKpYXKawllel cpeje,
COOCTBEHHOMY  3JIOPOBBIO; 000CHOBBIBATH 3HAYUMOCTH  JOCTWIKCHUM
OMOJIOTUYECKOM HAyKW M TEXHOJOTHH B MPAKTHYECKOM JEATEIHHOCTH YeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX OMOTEXHOJOTHN U arpOONOTEXHOIOTHiA.



1.4. Ilepeuenv naanupyemvix pe3yibmamos o0yueHus no Oucyuniune (nepeuemn
gopmupyemuvix komnemenyuit) 6 coomeemcmeuu ¢ @I'OC CIIO u na ocnose @®IoC COQO.
B nporpammy BKIIOYEHO coOJepKaHUE, HANpaBiIeHHOE Ha (HOPMUpPOBAHHUE Y
oOydJaromuxcs KOMIETEHIIUM, HEOOXOMUMBIX Jisi KadecTBeHHOTro ocBoeHusi OIIOII
CIIO nHa 0a3e OCHOBHOrO OOIIEro 00pa3oBaHMsI C MOJIYUYEHHEM CPEIHETrO OOIIEro
o0pa3oBaHus; MPOrpPaMMbl MOJTOTOBKU KBaTU(UIIMPOBAHHBIX pabouMX, CIYy>KallUX,
porpaMmsl oAroToBku cnenuanuctos cpeaHero 3seHa (IITIKPC, TIHICC3). Ocoboe
3HaUEHUWE JUCHUIUIMHA uMeeT npu QopmupoBanu u pazButuu OK TIK 1o
crietmanbHOCTH B cO0TBETCTBUM ¢ PI'OC CIIO n ®1I'0OC COO.
OcBoenne coxaepkanusi ydeOHOM aucnumuinHbl  «buonorus»  obecneynBaet
JTOCTH)KEHUE CTYACHTaMU CIEYIOIIUX PE3YIbTaTOB:

Koa u Ili1anupyemble pe3yabTaThl OCBOCHUS M CHUIIIUHBI
HAUMEeHOBaHMe
¢popmupyembIX Oommue! JlacuMnInHAPHBIE?
KOMIIeTeH LM
OK 01. Bribupats | B yacTu TpyaoBoro Bocnuranus: | ChopMupoBaTh 3HAHUS O MECTE U
CHOCOObI - TOTOBHOCTh K TPYAy, OCO3HAHHWE | pojii  OWOJOTMM B  CHCTEME
PCIICHUA 3a11a9 | pegpocTr MacTepCTBa, | HAYYHOIO 3HAHMS,
npodeccroHaIbH _ .
. Tpy0It00He; (GYHKIIMOHAIBHOM ~ TPaMOTHOCTH
Oif IeATEeTbHOCTH .
- YeIIOBEK
PUMEHUTENBHO K TOTOBHOCTh K  aKTHUBHOM | UeJOBEKa TUTST pEIICHHS
Pa3IIMYHBIM JEeSTETHbHOCTH TEXHOJOTUYECKON U | JKMU3HEHHBIX IIPOOJIeM;
KOHTEKCTaM COHPIaJILHOfI HaIpaBJICHHOCTH, | - C(l)OpMI/IpOBaTI) YMCHUA
CIIOCOOHOCTD UHUIMUPOBATh, | PACKPHIBATH coJiepKaHHe
IUIAHUPOBATh M  CAMOCTOSITEIBHO | OCHOBOIIOJIATAIOIINX
BBITIOJHATH TAKYIO IEATEIbHOCT; | OMOJIOTMYECKUX  TEPMHHOB U
- HMHTEpPEC K Pa3IMYHbIM cdepaM | MOHSTUI: KU3Hb, KJIETKA, TKaHb,
npodeccuoHaIbHON NeITeNbHOCTH, | OpPTaH, OpraHu3M, BUI,
OBnanenue YHUBEPCAIBHBIMU | TOTYJISIINS, IKOCHUCTEMA,
yu4eOHBIMU MMO3HABATEIbHBIMHU | OMOLIEHO3, ouocdepa;
NEUCTBUSIMMU MeTabonu3M (0OMEH BEIIECTB H
MpeBpalleHue SHEPIun),
a) 0a3oBble JIOTHYECKHe | TOMEOCTa3 (camoperysius),
NnelCcTBHUSA: OnocuHTe3 Oenka, CTPyKTypHas

- CaMOCTOATENbHO (hOPMYIUPOBATH | OpPraHU3alMs  JKUBBIX  CHUCTEM,

! YkassiBatotcs mranoCTHEIE H MmertanpenmerHsie pe3ynbratel n3 PI'OC COO (B nocnenueit penaknuu ot 12.08.2022),
(dhopMmupyembIe 0011e00pa30BaTETHHON TUCIITUTHHON

2Z[I/ICHHHJH/IHapHLIe (mpeaMeTHBIE) pe3ynbTaThl yKa3biBaroTcs B coorBeTcTBHN ¢ PI'OC COO (B mocnenHei peaaknuy oT
12.08.2022)




U aKTyaJu3upoBaTb Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH
NpU3HAK WM  OCHOBaHUS s
CpaBHEHUS, Kjaccu(uKalMu U
000011ICHUS,

- ONpenessaTh IeNN JIeATEIbHOCTH,
3a/aBaTh TMapamMeTpbl U KPUTEPUU
UX JOCTH)XCHUS;

- BBIABIATH 3aKOHOMEPHOCTH W
NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX;

- BHOCHTh  KOPPEKTHUBHI B
JeSITeTLHOCTB, OLIEHUBATh
COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OLICHWBATh PHCKH  TIOCJIEIICTBUI

ACATCIIBHOCTH,
- Pa3BUBATH KpCaTUuBHOC
MBIIIJICHHUC Impu pPCUICHUHN

KU3HEHHBIX NMPOOIEM

0) 0a3oBble HCCJIEI0BATEIbCKHE
JeHCTBUS:

- BJIAJICTh HABBHIKAMH  y4eOHO-
UCCJIEOBATEIBCKON H TPOCKTHOMN
JIEATSIIFHOCTH, HaBBIKAMH
paspelnieHus mpoodieM;

- BBISIBIISITH IPUYUHHO-
CJI€ICTBEHHBIE CBA3U u
aKTyaJIU3UPOBATH 3amauy,
BBIJIBUTaTh TUIIOTE3Y €€ pEIIeHUs,
HAXOIUTh apryMEHTBI TS
JI0Ka3aTeNbCTBA CBOUX

YTBEPKICHUU, 3aJ1aBaTh
napaMeTpbl U KPUTEPHUU PELICHUS;

- AHAJIM3UPOBATH MOJYYECHHBIE B
XOJI€ PEIICHUs 3aJauyd pe3yJbTaThl,
KPUTUYECKHU OIICHUBATH uX
JIOCTOBEPHOCTh,  MPOTHO3UPOBATH
W3MEHECHHUE B HOBBIX YCIIOBUSIX;

- yYMETh TNIEPEHOCUTHh 3HAHUA B

JUCKPCTHOCTD, caMoperyJjsanams,
CaMOBOCIIPOU3BCACHUC
(pempomykus),
HaCJICACTBCHHOCTD,
U3MCHYUBOCTD,
9HCPTO3aBUCUMOCTD, pocCT nu

pa3BUTHE, YpOBHEBas
OpraHu3alus;

c(hOpMHUPOBAHHOCTD YMEHUS
pacKpbIBaTh COJIEp/KaHHE
OCHOBOIIOJIAraroIINuX
OMOJIOTUYECKUX Teopui u
TUIIOTE3: KJI€TOYHOMH,
XpPOMOCOMHOH, MYyTallMOHHOM,

DBOJIFOLIMOHHOW, IPOUCXOKICHUS
’KM3HU U YEJIOBEKA,

c(hOpMUPOBAHHOCTH YMEHUSI
pPacKpbIBaTh OCHOBOIIOJIAraIOIINe
OMOJIOTUYECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.M. BaBuwioBa, O.
['exxensa, ®@. Mromnepa, K. bapa),
IPaHUIBl UX MPUMEHUMOCTH K
’KUBBIM CHCTEMaM; 9BONIOLUOHHAS
teopust Y. [lapBuHa, cCHHTETHYECKAs
TEOpHUs 3BOJIIOIINH, Teopus
a"tponorenesa Y. Jlapsuna; teopus
ouoreonenoza B.H. Cykauéa;

yuenuss H.M. BasunoBa - o
[entpax MHOT000pa3us I/I
TMPOUCXOKACHUS KYJIbTYPHBIX

pacrenuii, A.H. CeBepiioBa - o myTsx u
HampaBlIeHUSIX  dBomonuu,  B.I.
BepHajckoro - o 6uocdepe;

- npuoOpeTeHue OTbITa
MPUMEHEHUSI OCHOBHBIX METOIOB
HAYYHOTO MO3HAHUA,
UCTIOJIB3YeMBIX B OWOJIOTHH:
HAOJIFOICHHSI M OTMCAHMSI JKUBBIX
CHUCTEM, MPOLECCOB M SIBJICHHM;




MMO3HABATEIBHYIO M TMPAKTUYECKYIO
00J1aCTH KU3HEACIATEIILHOCTH,
- YMETh MHTETPUPOBATH 3HAHUS U3

Pa3HbIX MPEIMETHBIX 00J1acTeH;
- BBIABUTAaTb  HOBBIE  HJIEH,
npejiarath OpUTHUHATLHBIC

MTOJIXOJIBI M PEIICHUS;
- CIIOCOOHOCTH MX HMCIIOJIB30BaHUS B
[IO3HABATEJILHON MW  COLMAJILHOUN
IPAKTUKE

opraHmu3ann )51 ITPOBCACHUA

OMOJIOTHYECKOTO OKCIICPpUMCHTA,

BBIABHKCHUS T'UIIOTC3, BBIABIICHUA

3aBUCHUMOCTHU MCKIY
HCCIICAYyCMbIMU BCINYHNHAMU,
00BSICHEHHUS IMOJIYUYCHHBIX

pe3ynbTaToB U (HOPMYIUPOBAHUS
BBIBOJIOB C  HCIOJb30BAHUEM
HAay4yHbIX [IOHATHW, TEOpUU U
3aKOHOB;

- chopMHUpOBATH

BBIACIATDH

YMEHUS
CYyILLIECTBCHHBIE
MIPU3HAKU

BUPYCOB,  KJIETOK

IPOKapUOT U DYKapHUOT;
OJTHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX ~ OPraHU3MOB,
BU/JIOB, OHOreo1IeHO30B U
DKOCHUCTEM; 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIECTB U
IIPEBPALLEHNS 3HEPIUU B KIIETKE,

(1)0TOCI/IHT€3a, IIIaCTHYCCKOIo M

YHEPTETHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOOTBOPCHMS, PA3BUTUS U

Pa3MHOKCHHUA, MWHAWBUAYAJIBHOI'O

pa3BUTHS opraHu3Ma
(oHTOTEHE3Q), O0pBHOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BUI000pa30oBaHus,

MPHUCTIOCOOJICHHOCTH OPTraHU3MOB

K cpeae oOuTaHus, BIUSHUS
KOMITOHEHTOB HKOCHCTEM,
AHTPOTNIOTEHHBIX M3MEHEHHH B

PKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpoTa BEIIECTB "
IpeBpaIeHNe SHEPTUU B
ouocdepe;

- chopMupoBaTh YMEHHS pelIiaTh
OMOJIOTHYCCKHE 3aJ1a4u,
COCTaBIISITh TCHOTUTTHYECKUE




CXEMbI CKPEIIUBAHUS ISl Pa3HBIX
TUIIOB HACJIEJI0BaHUSl TMPU3HAKOB
y OPTaHU3MOB, COCTaBJISITh CXEMBbI
MepeHoca BEIIECTB U DHEPTrUuu B
sKocucTemax  (Lemd  MHUTaHUs,
MUIIEBHIC CETH)

- cthopmupoBathb yYMEHUS
C0O3/1aBaTh COOCTBEHHBIE
MTUCHbMEHHBIC u YCTHBIC
COOOIIICHUS Ha OCHOBE

Ononornueckoil uHdopManuu U3
HECKOJBbKMX UCTOYHHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSATUNHBIN
armapar OUOJNOTHH;

- YMETb BBIJIBUTATh TUIOTE3bI,
MPOBEPATH 1504
JKCIIEPUMEHTAIBHBIMU CPEJICTBAMH,
GopMynupys 1enb HUccleI0BaHMS,
AHAJIN3UPOBATH TIOJIyYEHHBIE
PE3YJIbTATHI U IETATh BBIBOIBIL;

- TPUHUMATh YYacTHE B HAYYHO-

HCCIEIOBATENbCKO  paboTe 1o
OMONOTHH, HKOJIOTUH W MEAHIHHE,
MPOBOAMMON Ha 0a3e  IIKOTbHBIX
HAayYHBIX OOIIECTB ¥  MyOJMYIHO
TPENCTABIATh TIOJTyYCHHBIC
pe3yJIbTaThI Ha YUCHUIECKHIX
KOH(EpPEeHIUAX pa3HOTO YPOBHHI.

OK 02.
Hcnonp3oBaTh
COBPEMEHHBIE
CpeIICTBa MOUCKA,
aHajau3a u
WHTEPIPETAIHH
uHopMaIuu U
UH(OPMAITMOHHBI
€ TEXHOJIOTHH JIJIS
BBITTOJTHCHUS
3a1a4
npodecCuoHaIbH
Ol JIeSITeIbHOCTH

B o0iacT EHHOCTH HAYYHOIO
MO3HAHUA:

- c(hOpMHPOBAHHOCTH
MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HAyKH W
001I1eCTBEHHOM MIPaKTHKH,
OCHOBAaHHOTO Ha JIHAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeECTa B TOJUKYJIBTYPHOM
MUDE;

- COBEPILICHCTBOBAHUE SI3BIKOBOW H
YUTATEIIbCKOW  KYJBTYpPBl  Kak

- chopMHUpOBATH YMEHUSI

KPUTHYECKHU OIICHUBATh
nHQOpMaIuIo OHOIOTUYECKOTO
ColepXKaHus, BKJTIOYAIOTITY 10
NICEBJIOHAYYHBIC  3HAHUSA U3
Pa3TUIHBIX HUCTOYHUKOB

(cpenctBa MaccoBoil mH(OpMaluy,
HAYYHO-TIOMYJISPHBIE MaTephalbl);

MHTEPIPETUPOBATH ITHYCCKHE
ACTICKTBI COBPEMEHHBIX
HCCICNOBaHUM B OHOJIOTrUH,
MEIULINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ri100aJbHbBIC
JKOJIOTUYECKHUE poOIeMBbI

COBPEMEHHOCTH, (POPMHUPOBATH




CpeacTBa B3aUMOJCHCTBUA MEXIY
JXOIbMU U IO3HAHUA MUDPA;

- OCO3HAaHHWE LIEHHOCTU Hay4YHOU
NEATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATL  IPOEKTHYIO U
UCCIEN0BATENbCKYIO JIEATEIbHOCTD

WHAWBUAYAJIbHO U B I'PYIIIIC,

OsnaneHue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HABATEIbHBIMU
JIEUCTBUSMU:

B) pabora ¢ nuHpopmanueii:
- BIAJETh HABBIKAMHU TOJTYYCHUS

uHbpoOpMallMM U3  UCTOYHUKOB
pPa3HBIX THUIOB, CAMOCTOSTEIBHO
OCYLIECTBIIATh  TOUCK,  aHaJIM3,
CHUCTEMATH3ALUIO u
UHTEPIIPETAIUIO uHbOpMaLIUH
pa3IuuHBIX  BUAOB U (dopM
IIPEICTaBIICHUS;

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX
dopMarax Cc y4dyeToM Ha3HAYEHUS

UHPOpMAITIH U IeJIeBOM
ayJIUTOPHH, BBIOMpas
ONTHUMAIBHYIO bopmy

MMpCaACTABJICHHA U BU3YyaJIU3alllN,

- OIICHUBATH JIOCTOBEPHOCTD,
JETUTUMHOCTh HH(pOpMAIUH, €¢
COOTBETCTBHUEC MIPaBOBBIM u

MOPaJTbHO-3TUYECKUM HOPMaM;
- UCIIOJIb30BaTh cpelncTBa
UH(GOPMAITMOHHBIX u

KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B

pelIeHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX u
OpTraHU3aIMOHHBIX 3ama4 Cc
co0JIroIcHuEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKHU
0e30IMacHOCTH, TUTHCHBI,

pecypcocOepexeHus, MPaBOBBIX U

ATUYECKUX HODM, HOpM

IO  OTHOLIEHHWIO K  HHUM
COOCTBEHHYIO MO3UIUIO;

- paccMarpuBarh rino0ajbHbIe
3KOJOTHYECKHE npo0IeMbl

COBPEMEHHOCTH, (HOPMUPOBATH 110
OTHOIIEHHIO K HUM COOCTBEHHYIO
NO3UIHUI0, YMEHHE OLEHHMBATh
ITHYECKHE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHUN B

oOjacTh  OHMOTEXHOJOTHMU U
TEHETUYECKUX TEXHOJIOTU I
(KJIOHUPOBAHUE, UCKYCCTBECHHOE
OILJIOIOTBOPCHHE,

HaIPaBJICHHOE W3MEHEHHE
reHoMa " co37aHue

TPaHCT'CHHBIX OpFaHI/ISMOB);

chopmupoBaTh yMEHHS CO3/1aBaTh
COOCTBCHHBIC ~ ITUCBMEHHBIE U
YCTHBIE COOOIICHHUS Ha OCHOBE
OMonoTMYecKoil  MHpopManuu U3
HECKOJIBbKIX HCTOYHMKOB, TPAMOTHO
HCTIONI30BATh MOHATHHHBINA ammapar

OunoJoTHH




MH(pOpPMAIIMOHHOM 0€30MaCHOCTH;

- BJIAJIETh HaBbIKAMHU
pacrno3HaBaHus U 3aIUATHI
uHpopmanuy, HHPOPMALUOHHOM

0€30IMaCHOCTH JINYHOCTH

OK
O¢pdextuBHO

04.

B3aUMOJENCTBOBA
Th U paboTaTh B

KOJIJICKTHUBEC
KOMaH/JIC

u

- TOTOBHOCTL K CaMOpPa3BUTHUIO,

CaMOCTOATCIBHOCTH u
CaMOOIIPECACIICHUIO,
-OBJIaJCHHUC  HAaBBIKAMMU yqe6H0—

VICCIIEI0BATEIIbCKOM, NPOEKTHOU M
COLMAJILHOM JICSITCIBbHOCTH;

OBJajaenue
KOMMYHUKATUBHBIMHU

YHUBEPCAJTbHBIMHU

JEeUCTBUSIMMU:
0) coBMeCTHaA AeATEJbHOCTD.
-  MOHMMAaTh W  HCIOJb30BATh
NpEeMMYyIlIeCTBA  KOMaHJHOW U
WHIUBUTYaIbHON PabOTHI;

- TpPUHUMATh [EJIM COBMECTHOM
NESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JICUCTBUSL 1O €€
JOCTHKEHHMIO:  COCTaBIISITh  ILJIaH
NEUCTBUM, pacOpeieisaTh POJU C
MHEHMHI

Y4ETOM YYaCTHHUKOB

o0cyXxaaTh pEe3yIbTaThI
COBMECTHOM padOTHI;
- KOOPAWMHUPOBATH U BBHITIOJIHATH

paboTy B YCIOBHSX PEabHOTO,

BUPTYAJIbHOTO u
KOMOWHUPOBAHHOTO
B3aHMOJICHCTBUS;

- OCYIIECTBIISITh MMO3UTHUBHOC
CTpaTeruyeckoe  TMOBEJICHHE B

Pa3JIUYHBIX CHUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaxeHue, ObITh
WHUIIATUBHBIM

OBiajeHne  yHUBePCAJIbHBIMU
PeryJATUBHbIMU AeHCTBUSIMH:

I') IpUHSATHEe ce0f W JPYrux

- chopmupoBathb yYMEHUS
CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIC
COOOIIICHUS Ha OCHOBE

Ononornueckoil wuHdopManuu U3
HECKOJbKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSATUNHBIN
armapar OUOJNOTUH;

- TpUHUMATh Y4YacTHE B HAy4HO-
MCCIeI0BAaTeNbCKOW  paboTe Mo
OMOJIOTHH, DKOJOTMH M MEIUIIMHE,
MPOBOJMMOM Ha 0a3e MIKOJbHBIX
Hay4yHbIX OOWECTB H MyOIUYHO
TPE/ICTABIIATH TOJyYeHHBIC
pe3yibTaThl  HAa  yYEHHYECKHX
KOH(EepeHIUIX pa3HOTO YPOBHS

YMCTb BbIABUI'dATb THUIIOTC3HI,

IPOBEPSITH 170
JKCIIEPHMMEHTAIBHBIME  CPEJICTBAMH,
dbopmymupys 1enmp  MccieoBaHuS,
aHAIM3MPOBATDH TIOJTyYCHHBIC
pe3yabTaTel W JIeJaTh  BBIBOJIBI,
[Tpnobperenue OTIbITa
NPUMEHEHUSI OCHOBHBIX METOJIOB
HAY4YHOTO NIO3HAHMS,
UCTIOJB3YEeMBIX B OWOJIOTHU:

HAOIIONCHUS W OIMCAHUS KHBBIX
CHUCTEM, NPOLECCOB M SIBJICHUM;

OopraHu3anuu u IMIPOBCACHUA
OMOJIOTHYECKOTO OKCIICPpUMCHTA,
BBIABHKCHUS T'HIIOTC3, BBISABJIICHUA
3aBUCHUMOCTH MCIKAY
HCCIICAYCMBIMHU BCIIMYMNHAMU,
00BSICHEHHUS IMOJTYYCHHBIX

pe3ynbTaTOB U (POPMYTUPOBAHUS

BBIBOJIOB  C
Hay4YHbIX IOHSTHU,

VICTIOJIb30BAHUEM
TEOpUUA U

3aKOHOB




JIOJAeH:
- IPUHUMATh MOTUBBI U APTYMEHTHI

Apyrux
PE3YNIbTATOB JIEATEIBLHOCTH;

JIOJE [Opu  aHAIU3E
- NPU3HaBaTh CBOE IMPABO M TIPABO
JPYTUX JIFOAeH HA OIINOKY;

- pa3BUBATH CIIOCOOHOCTh
OHMMATh MUP C TIO3HUIMU APYTOTo
YeJIoBeKa

OK 07.
CopeiicTBOBaThH
COXpaHEHHIO
OKpYKAroIIen
cpenbl,
pecypcocOepexeH
U0, IPUMECHSITh
3HaHUS 00
U3MEHEHUU
KJIMMATa,
IPUHIHUIIBL
OepeKIINBOTO
IPOU3BOJCTBA,
3 PeKTUBHO
JIeHICTBOBAThH B
Ype3BbIYANHBIX
CUTyalusx

B o0Js1acTH 3K0I0TMYECKOT0
BOCIIMTAHUS:

- c(hopMupoBaHHOCTH
AKOJIOTUYECKOU KYJIBTYPBI,
MMOHMMAaHUE BJIUSHUS COILMAJIBHO-
SKOHOMHUYECKHUX  MPOLECCOB  Ha

COCTOSIHUE IIPUPOTHOMN u
COLMAJIBHOM  Cpeabl, OCO3HAHUE
rJ100aJIbHOTO xapakrepa

AKOJIOTHYECKHUX MTPOOIIEM;

- IUIAHUPOBAHHUE U OCYIIECTBIICHUE
JICMCTBUM B OKPYXKAIOIIEH Cpejie Ha
OCHOBE 3HAHUS 11€JIEH YCTOMYMBOIO
pa3BUTHS YEJIOBEUESCTBA;

AKTUBHOE HENpHUITHE JICHCTBUMU,
MPUHOCAIIMUX BpEll OKPYKAKOLIECH
cpene;

- YMEHHE IIPOTHO3UPOBATH
HEOJAarONPHUATHBIE JKOJOTHYCCKHUE
MOCJCACTBUSL  IIPEANPUHUMAECMBIX
JIEVUCTBUH, MPEAOTBPAIIATh UX;

- pacupeHue OIbITa
JIeSATEJIbHOCTH DKOJIOTHYECKOU
HAMpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Yy4e€OHO-
MCCIIEIOBATENBCKOM, MPOEKTHOU M
COIIMATIbHOM JICATCIILHOCTH

- BIAJETh CHUCTEMOHM 3HAHUH 00
OCHOBHBIX ~METOJaX Hay4YyHOTO
MO3HAHUSA,  UCIOJNB3YEMBIX B
OMOJOTMUECKUX  HCCIIEI0BAHMUIX
KUBBIX OOBEKTOB M  DKOCHCTEM
(omucanmue, U3MEpEHUE,
TPOBEICHHE Ha0JII0IeHUH );
CIoco0aMu BBISIBJIEHUS U OLIEHKH
aHTPONIOTEHHBIX HM3MEHEHUU B
IPUPO/IE;

- yMeTh BLISIBIIATH
OTJINYUTEIbHBIC TIPU3HAKHU KUBBIX
CHUCTEM, B TOM YHCJIe TPHUOOB,

pacTeHui, ’KHBOTHBIX u
YeJI0BEKa; TPUCTIOCOOTEHHOCTD
BHJIOB K  cpeie  oOuWTaHwus,
A0MOTHYECKUX U OHOTHYECKUX
KOMIIOHEHTOB HKOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B
cooOIIecTBaX, AaHTPOMOTEHHBIX

W3MCHECHUH B

CBOEM MECTHOCTH;
YMETH BBIJICNATH CYIICCTBEHHBIC
MIpU3HAKHU OMOJIOTHYECKUX
IPOIIECCOB: OOMEHa BEIIECTB
(MetabonusMm), wuHGOpMAIUU W
IpEBPANICHUS YHEPTHH,
OpokeHHs, aBTOTPO(GHOTO W
reTepoTpOGHOTO THUITOB IUTAHHUS,

OKOCHCTCMAax

QoTocMHTE3a WM XEMOCHHTE3a,
MHTO3a, Mei03a, TaMeTOreHes3a,
aMOpHOreHesa,

MOCTAMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHS, WHAMBUIYAILHOTO
Pa3BUTHS Opra"nusma




(oHTOreHe3a), B3aUMOJCHCTBUS
T€HOB, TeTepo3uca; IEeUCTBUU

UCKYCCTBEHHOT'O otbopa,
CTaOMIIM3UPYIOIIETO,
JIBWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa;
AIJIONIATPUUYECKOTO U
CHUMIIaTPHYECKOTO
BH1000pa30BaHu; BIUSHUA
JBHKYIIMX CHJI DBOJNIONWH Ha
reHo(oH NOMYJISLINH;

HpI/ICHOCO6HCHHOCTI/I OpraHnu3MoOB
K Cpcac 06I/ITaHI/I$[, qcpeaoBaHuA
HaHpaBHeHI/Iﬁ 9BOJIFOIIHMH,
KpyroBopora BCIICCTB U ITOTOKaA
9HCPIUHU B 3KOCUCTCMAX




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIATLIAHBI

2.1. Obvem yuednoii Oucyuniunsl U 6uU0bl Y4eOHOI padomul

Bup yyeOHoM padoThI

Oovem uacoe

MakcuMasbHasi yueOHasi HArpy3Ka (Bcero) 144
B T.u.
O0si3aTeibHasi ayAWTOPHAsi Yy4deOHasi Harpys3ka 108
(Bcero)
B TOM YHCJIE:
3aHSTUS JIEKITMOHHOTO THUTIA 66
MPAKTUYECKUE 3aHATHS 42
IMpodeccuoHaNIBHO-OPMEHTHPOBAHHOE COIEPKAHUE
(coaep:xaHue MPUKJIATHOTO MOAYJIsA)™ 24*
B Ttom uncne
3aHATHUS JIEKITMOHHOTO THIa™ 8*
NPAKTUYECKUE 3aHATUS ™ 16*
KoncyabTanum 6
IIpoMexyTouHasi aTTecTalUs - IK3aMeH 6

2.2. Cmpykmypa oucuyuniunsl

HauMeHoBaHMe pa3iesioB U TeM

Bcero

Kosin4ecTBO ayIUTOPHBIX YACOB

TeopeTuueckoe
o0yueHmne

IMpakTyecku
€ 3aHATHS

Pa3znea 1. Kinerka — cTpyKTYpHO-
(GYHKIMOHAJIbHAS eINHULA KUBOT'0

22

12

Tema 1.1.
buosnorus kak Hayka.

Tema 1.2.
OO6m1ast XapaKTepUCTUKA KU3HU

Tema 1.3. buosoruuecku BaxHbIe
XAMHYECKUE COEIUHEHUS

Tema 1.4. CtpykTypHO-(YHKIIMOHATEHAS
OpraHu3alus KJIeTOK

Tema 1.5. . CTpykTypHO-(pyHKIIMOHAJIbHBIE
(bakTOpb! HACIEACTBEHHOCTH

Tema 1.6. IIponieccsl MaTpUYHOTO CHHTE3A

Tema 1.7. Heknerounsle GopMbl )KU3HU

AR A | OO0 [ DNNDD

NI DD | BN DD

NI DD | DN | D>

Tema 1.8.
OOMeH BellecTB U MpEeBpallleHUue YHEPTUU B
KJIETKE

I

Tema 1.9. J)Ku3HeHHBIN UK KJIETKH. MUTO3.
Metios

Pa3nea 2. Crpoenue u GyHKIuH
Oprasusma

42

28

Tema 2.1. CtpoeHue opranusma

4*

Tema 2.2.
@DopMBbI pa3MHOKEHHUSI OPraHU3MOB

2*




Tema 2.3.

0 4 4 -
HTOT'€HE3 KMBOTHBIX U YEJIOBEKA

Tema 2.4. 2 2

OHTOreHe3 pacTeHui )
Tema 2.5. OCHOBHBIC HOHATHS I'€HETUKHU 2 2 -
Tema 2.6. 3aKOHOMEPHOCTHU HACJICIOBAHUS 4 2 2*
Tema 2.7. B3aumojelicTBHE TCHOB 4 2 2%
Tema 2.8. CrensieHHOE HacIeI0OBaHUE 4 2 0%
MIPU3HAKOB

Tema 2.9. I'eneruka nomna 4 2 2
Tema 2.10. 'eHeTHka JeroBeka 4 2 2
Tewma 2.11. 3akOHOMEPHOCTH U3MEHYUBOCTH 4 2 2
Tewma 2.12. Cenexuust OpraHu3mMoB 2 2

Paznen 3. Teopus 3Bo 110N 16 10 6
Tema 3.1. McTopust 3BOTIOIMOHHOTO YUEHHUS. 2 2 -
Tema 3.2. MUKpPO3BOJTIOIIHS 2 2 -
Tema 3.3. Makpo3BoJIOIU. 4 2 2
Tema 3.4. BO3HUKHOBEHUE U PA3BUTHE KU3HU A 2 2
Ha 3emiie

Tema 3.5. [Ipoucxox1€HUE YEIOBEKA — 4 2 2
AHTPOTIOTCHE3

Paznen 4. Ixojiorus 20 10 10
Tewma 4.1. Dxomoruyeckue GaKTOPb U CPEIbI 2 2 )
KUZHU

Tewma 4.2. [Tomymsiiust, cooO1ecTsa, 4 2 2
9KOCHUCTEMBI

Tewma 4.3. buochepa - rnobanpHas 4 2 0%
IKOJIOTHYECKAs CHCTEMa

Tema 4.4. BnusiHue aHTPONIOT€HHBIX 4 2 0%
(hakTopoB Ha Orochepy

Tema 4.5. Bausaue connainrHO-

IKOJIOTUYECKHUX (haKTOPOB Ha 3/I0POBHE 6 2 4
YeJI0BeKa

Paznen 5. buosorus B JKu3Hu™ 8* 2* 6*
Tema 5.1. BHOTEXHOJIOTHH B )KU3HHU KaXKI0T0* 4* 2* 2*
Tema 5.2. BUOTEXHOJIOTHS U paCTEHUS™ 4* - 4*
Pa3nen.6 BuoskoJsiornueckue

HCCJIeI0BAHUS 12 2 10
Tema 6.1. OcHOBHBIE METOIbI

OMOIKOJIOTHUECKUX HCCIIeIOBAHUN 4 2

Tema 6.2. bH03K0JIOTMYECKUI IKCIIEPUMEHT 8 - 8
Bcero no npucuuminze 132 74 58




2.3 Temamuueckuil nnan u cooeprcanue y4eOHou OUCYUNTUHbBL

Conepxxanue yueOHOro marepuajia (OCHOBHOE U

HaumenoBanue npogeccnoHAIbHO-OPHEHTHPOBAHHOE), O0bem Dopmupyemyt
pa3iesioB U TeM J1a00paTOpPHbIE U NPAKTHYECKUE 3aHATHS, 4acoB ¢
. KOMIIeTeHII UM
NPHUKJIATHON MOAYJIb (IPH HAJIUYHMH)
1 2 3 4
Pa3nea 1. KiieTka — CTpYKTYPHO-(pYHKIMOHAJIbHAS €IMHULA KHBOT'0 18
Tema 1.1. OcHOBHoOe coJiep:kaHue 2 OK 2
Buonorus kak Teopernueckoe o0yueHue: 2
Hayka. O6mas CoBpemeHHbIe OoTpaciu Onosiornyeckux 3HaHui. CBs3b
XapaKTEPUCTUKA | GOOTUH C IPYTUMHU HayKaMH: OMOXUMHUS, OMO(U3HKa,
KH3HH OuoHuka, reHoreorpaguss u gp. Pomp u mecro
Oouonoru B (OPMUPOBAHUM COBPEMEHHOW HAy4yHOU
KapTHUHBI MUpA.
Tema 1.2. OcHoBHOE coepxaHue OK 2
Odman Teoperuyeckoe odyueHue:
XapaKTepucTHKAa
CoBpeMeHHOE  ompenesieHHe  Ku3HU.  [IpusHaku
KU3HH YKUBOTO.YpOBHH OpraHU3aIiy XKuBoi Marepuu. Obmas
XapaKTepUCTUKA >KU3HU, CBOWCTBA JMKHUBBIX CHCTEM.
XUMHUYECKUN COCTAB KIETOK
Tema 1.3. OcHOBHOE coiep:KaHue 6
BroJornaeckn Teopernyeckoe o0yueHue:
BaKHbIE
XHMHYeCKHe XuMHUEeCKM ~ cocTaB  KieTku.  Heopranuueckue
COeTMHEHUS BElllecTBa  KIJIETKH, WX  Ouosoruyeckas  poJb.
Oprannueckne BemecTBa KJIETKU. buosornueckue
nosmMepbl. benku. Ctpykrypa u GyHKIEM OeIKOBOH
Mouiekylibl.  DepMEeHTbl, MPUHLIMI UX JCHCTBUSL.
VYrnesoapl. buonorunyeckne (QyHKIUM  YIIIEBOJIOB. oK 01
Jlumuael. OOmmit miaH crpoenus. [ uapodubHO- 0K 02
ruapodobupie cBolicTBa. Kiaccudukanust JHUMUAOB. oK 04
buonornueckue ¢ynkuun nunuaoB. AT®. Crpoenue
MouiekyJibl AT®. buosnoruueckue pynkiuu AT
IIpakTHYeckue 3aHATHSA: 4
1. IIpakTnuyeckas  pabdora «Poxb 0eJIKOB,
yIJIeBOJOB U KHPOB B OPraHu3Me yeJiOBeKa.»
2. IIpakTuuyeckas padora «BuTaMuHbI "
OMOJIOTHYECKH AKTHBHLIE JO0ABKH, HX 3HAYECHHUE
B JKH3HHM OpraHm3Ma 4vejoBeka.» [umo- u
aBUTAaMUHO3bl MX mocaeAcTBus. [lpencraBienue
YCTHBIX coo0LeHni c Ipe3eHTaUEH,
HNOJATOTOBJIEHHBIX 10  INEPEYHI0  HCTOYHHUKOB,
PEKOMEHJIOBAHHBIX MIPETIOJaBATEIEM
Tema 1.4. OcHoBHOE coaep/KaHue 6 OK-1
CTpykTypHO- Teopernyeckoe o0yueHue: 4 OK-2
¢ynkuuonanbHaa | Knerounast teopust (T. Illsamn, M. Illneiinen, P. 2 OK-4
OopraHu3anms BupxoB). OcCHOBHbBIE TOJIOKEHHSI COBPEMEHHOM
KJIETOK KJIETOYHOW Teopuu. TUNBI KIETOYHOW OpraHu3aluu:

IPOKAPUOTHYECKHUI u 9YKApUOTHUECKU.




OOHOKJIETOUHBIE M MHOIOKJIETOYHBIE OPraHU3MBI.
Crpoenue mpokapuoTuueckon kietku. CrpoeHue
9yKapuoTH4ecKOl KiIeTKH. CTpoeHHE pPACTUTENbHON
kieTku. CTpoeHue >KUBOTHOW KIETKU

IMuronnasma. IIuto3015. uTockemner.
OJTHOMEMOpaHHbIE OpTraHOUIbI KJICTKH:
sHporiazmatuueckas cetb  (OIIC), ammapar
lonbmxu, AM30COMBI, NEPOKCHUCOMBI, BAaKYOJH
pacTuTenbHbIX KieToK. CTpoeHue W (GyHKIUU
0JIHOMEMOpaHHBIX OpraHou0B KJICTKHU.
Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHouIbl KJICTKH:
MHUTOXOHJIPUH, IUTaCTUABL: XJIOPOIIACTBHI,
XpOMOIIJIACThI, JIEWKOIUIACThl, HUX CTPOEHUE U
GbyHKOMY. SAnepHblil annapar KJIETKH, CTPOCHUE U
(GyHKIHH.

HemeMmOpannble opraHouabl KJIETKH: pUOOCOMBI,
MUKpPOTPYOOUYKH, KIETOYHBIH TEeHTp. OpraHouasl
NBUKEHUSA: PECHUYKH U KryTuku. CTpoeHue u
(yHKIIMM HeMEMOpaHHBIX OPraHOUJIOB KJIETKH

IIpakTHYecKue 3aHATHS:

3. TIpaktuyeckasi padora «CTpoeHHE KJIETKH
Paccmotpets CTPOEHHE  KJIETKH (pactenus,
KUBOTHbIE, TpUObI) U KIETOYHBIE BKIIOUYECHUS
(kpaxman, KapOTUHOUBIL, XJIOPOILJIACTHI,
XPOMOIIJIACTHI)

[logrotroBka MuKpompenaparoB, HaOmOAEHUE C

IIOMOIIIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IHMUYAA MEXKITY

U3y4aeMbIMH 00bEeKTaMH, (GOPMYIHPOBAHKE BHIBOJIOB

Tema 1.5.
CTpykTypHO-
(GyHKIHOHAIbLHBIE
dakTopsl
HACJIeICTBEHHOCTH

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

N

XpomocomHasi Teopusi T. Moprana. CrpoeHue
XpPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
FOMOJIOTUYHBIE W  HETOMOJIOTUYHBIE XPOMOCOMBI,
TaruIOWIHBIA U IUIUIOUAHBIA Habop. HykienHoBbie
kucaotel: JIHK, PHK HaxoxaeHme B KIETKe, HX
cTpoeHue u (GyHKIUM. MaTpudHble MPOLECChl B
KJIETKE: peIUIMKaIus, OMOCHHTE3 Oelika, perapariusi.
['eHeTHYeCcKnil KO U €ro CBOMCTBA

IlpakTH4ecKkue 3aHATHA:

4. IIpakTnyeckas padora
«Perenue 3a1a4 Ha onpesesieHne
10CJIeJ0BATEIbHOCTH HYKJIECOTHAOBY

OK-1
OK -2

Tema 1.6.
IMpoueccsl
MaTPHUYHOI'0
CHHTe3a.

OCHOBHOE cOep/KaHue

Teopernueckoe o0yuenue:

Marpuunsiii cunres JIHK — permnkannsd. [Ipuanumnen
pemmukannu JJTHK. Mexannswm perumkanuu JJHK.
Penapanus THK (nopennexaTuBHasl,
NOCTpeIUIeKaTHBHAs). Peakimy MaTpuYHOTO CHHTE3A.
[TpyHIUIT KOMIIEMEHTAPHOCTU B pEaKLUIX
matpuyHoro cuHtesa. JJHK u rensl. I'enernueckuit

OK 2
OK 4




KOJ, €ro cBoMcTBa. TpaHCKpunuus — MaTpUYHBIN
cunre3 PHK. Tpancnsauus u e€ stansl. Y ciioBUs
ouocunresa 6enka. Ctpoenne T-PHK u xonupoBanue
aMHHOKHCIIOT. Poss pubocom B buocunTe3e Oenka

HpaKTuqecm/le 3aHATUA:

5. IlpakTtuyeckas padora «Pemenue 3aga4 Ha
onpeaeaeHUe MOCJIEA0BATEIbHOCTH
AaMHHOKMCJIOT B MOJIeKYJIe 0eJIKa.»

Pemenue 3a1au Ha onpeeneHue nocae10BaTeIbHOCTH

AMUHOKHCIIOT B MOJIEKYJe Oellka B Clly4yae U3MEHEHMUS

1I0CJIEI0BATENBHOCTH HyKJIeoTHA0B JJHK

Tema 1.7.
HekJjeTrouHble
(popmbI KU3HU

OcHoBHOE CoacpiKaHue

Teopeaneckoe oﬁyqe}me:

Bupycelt — Heknerounele (GOPMBI  KH3HU U
obOnuratHble mnapa3utbl. CTpoeHHE NPOCTBIX U
CJIOKHBIX BUPYCOB, pPEeTpOBUPYCOB,
O6axkrepuodaros.  Kuzuennsid  1uka  JIHK-
COZIEPHKAIUX BUPYCOB, PHK-conepxaniux
BupycoB, OaktepuodaroB. BUY, remarur
YEJI0BEKa.

bakrepun. O6mas xapakrtepuctuka. [lonsTue mramm.
Bupycol u 6akTepun: CX0ACTBA U Pa3TUUHs

IlpakTnyeckue 3aHATHS:

6. IIpakTnyeckass padora «BupycHble u
0aKkTepuaJibHbIE 3200JIeBaHUS». Oo6mmme
TIPUHIIUATIBI HCIIOIb30BaHUS JIEKapCTBEHHBIX
BEIIECTB. OcobennoctT MIPUMEHEHUS
aHTHOMOTHKOB. [IpeacTaBieHne yCTHBIX COOOIICHUI
C TMpe3eHTaIuel, IOArOTOBICHHBIX IO TIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MIPETIOIaBATEIIEM.

OK 2
OK 4

Tema 1.8.

OO0OMeH BelIeCTB U
npeBpaiieHue
JHEPruH B KJIeTKe

OCHOBHOE CO/Iep:KaHue

S

Teopernueckoe o0yueHue:

S

AccumMmiAnug M JAUCCUMUIISIIUS — JIBE CTOPOHBI
MeTtabonm3ma. Tumbel 0OMeHa BEIIECTB: aBTOTPOQHBII
U TerepoTpodHBIA, a’pOOHBIA W  aHAPPOOHBIM.
DHepreTuueckoe obecredeHne KIETKH: MpeBpalieHue
AT® B o0OMeHHBIX mporeccax. DepMEHTATHBHBIN
XapakTep peaxiuili KJIeTOYHOro MeTadoIn3Ma

IlepBUYHBINA CHHTE3 OPraHUYECKUX BELIECTB B KIIETKE.
[Mnactuyeckuit obOmeH. DoTocHHTE3. XEMOCHUHTES3.
AHa’poOHBIN SHepreTnyeckuii oOMeH. AHa’poOHbIE
OpTaHU3MBI. Bpoxenue, aBTOTPO(DHBIH U
rerepoTpodHbIii  THN ~ OUTaHUA.  AHadpoOHbIE
MHKPOOPTaHU3MBbl KaK OOBEKThl OHMOTEXHOJIOTHU.
OTambl ~ 3HepreTuyeckoro  obmeHa.  ['nmukonwms.
buonornueckoe okucieHue, WM KIETOUYHOE JAbIXaHNue

OK -2

Tema 1.9.
KM3HEeHHBIA UK
KJeTKH. MuTO3.
Meiio3

OcHoBHOE coep/kaHue

Teopernueckoe o0yueHue:

N

KneTtounslii nuki, ero nepuoasl. MUTO3, €ro cTaguu U
MIPOUCXOAIINE MpoLecChl. bromornueckoe 3HaueHue
MuTO3a. Meio3 u ero craguu. [loBenenue xpomocom
B Meiio3e. Kpoccunrosep. buosormyeckuii cMmbIca

OK - 2
OK - 4




Meno3a.

Paznen 2. Ctpoenue

U (PYHKIMH OpPraHu3Ma

42

Tema 2.1.

OcHOBHOe coepkaHue

Ctpoenue

Teopeanecxoe oﬁyqeﬂne:

opraHuzma

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHHeE
TEOpPeTHYeCKOro  o0y4yeHusi:  MHOTOKJIETOUHBIE
opranu3mbl. B3auMMOCBSI3b OpPraHoB H  CHCTEMBI
OpraHoB B MHOTOKJIETOYHOM opranusme. ['omeocras
opraHM3sMa M €ro mojJiepkaHue B  Ipolecce
KU3ZHEACSITEIIbHOCTH

2*

@YyHKIIMOHAJIBHAS CUCTEMA OPraHOB. TKaHW PACTEHUM.
TkaHu >KMBOTHBIX M uenoBeka. OpraHbl pacTEHUU.
Opranbl ¥ CUCTEMBl OPTaHOB XHUBOTHBIX U YEJIOBEKa.
3HaueHWe ONOpHI, JBUKEHMSI, IHUTAHUS, JbIXaHU,
TPAaHCIOPTa BEILECTB, BBIJICJICHUS, 3alIUThI. 3HAUYECHHUE
MPOSIBIICHUSI Pa3IpakXMMOCTH U PETYISALUN

s mpodeccuii/crieniManbHOCTEH,  CBA3aHHBIX  C
o0bexkTOM u3ydeHust ‘“‘PacteHus” TeopeTHUeCKHit
Matepuasl TeMmbl “‘CTpoeHHe OpraHusma’ HU3y4daeTcs
yrayOJIeHHO Ha IPUMEPE OpraHu3Ma pacTeHuil. TkaHwH,
OpraHbl M CHCTEMBl OPIaHOB YEIIOBEKA U JKWBOTHBIX
paccMaTpuBaroTCcsi 0030pHO

2*

OK-2
OK-4

IlpakTnyeckue 3aHATHS:

7. TIpakTtuueckass  pabora  «IIpeacraBieHnue
YCTHBIX  COOOmIeHMH ¢  Npe3eHTalueH,
NMOATOTOBJEHHBIX MO NEPeYHK HCTOYHHKOB,
PeKOMEHIOBAHHBIX NpenoaaBaTejieM» Teopus
KJIOHAJILHO-CEJIEKTHBHOTO HMMYyHHTETA IT.
Opnmuxa, W.M. MeunukoBa. WMHpeknroHHBIC
3a00J1eBaHUs u SIUAEMUSL. Baxueimue
SMHUIAEMUAU B HUCTOPUU YyeJIOBEYEeCTBA.
Baknunanus kak npouiakTika HHPEKITUMOHHBIX
3a00JIeBaHUHA.

ITIK

Tema 2.2.
Dopmbl
Pa3MHOKEeHUs
OPraHM3MOB

OCHOBHOE CO/Iep:KaHue

2*

Teopernueckoe odyueHmne:

2*

@opMBl  pa3MHOXKEHHs OpraHu3MoB. becnosoe u
I10JIOBOE pa3MHOKEHHUE. Buner Oecrosoro
pasmHOxeHud. [losmoBoe pasmHokeHue. ['ameTorenes
y xuBOTHbIX. Crepmarorene3 m ooreses. CtpoeHue
IIOJIOBBIX KJIETOK. OIUIOA0TBOpEHNE

Jins  npodeccuit/criennanpHOCTel,  CBS3aHHBIX €
o0bekToM u3yueHus “‘Pactenus” TeopeTHUecKuit
MaTepuan TeMbl “@opMbl Pa3MHOKEHHUSI OPTaHU3MOB’™
U3yyaercss yIIyOJEHHO Ha TMpUMEpe OpraHu3Ma
pacTeHui. Pa3MHOXeHHE 4YelnoBE€Ka U KMBOTHBIX
paccMaTpHuBarOTCsi 0030pHO.

OK -2
ITIK

Tema 2.3.
OnTorenes
JKHBOTHBIX M
JyeJJ0BeKa

OcHoBHOE coaep/kaHue

Teopernueckoe o0yueHue:

N

I'amerorenes Y )KUBOTHBIX. CHCpMaTOFeHC3 N OOT'CHE3.
CTpOCHI/Ie IIOJTOBBIX KJICTOK. OHJ’IOI[OTBOpCHI/IC )51
3M6pI/IOHaJ'H:HOe Pa3BUTUC )KMBOTHBIX. HapTCHOFCHC3.

OK -2
OK-4
ITIK




OmoOpuorene3 (Ha mnpumepe JaHuetHuka). Craguu
sMOpHorenesa I'amerorenes y KUBOTHBIX.
Cnepmarorene3 u ooresed. CTpoeHuEe MOJIOBBIX
KeToK. OmIo10TBOpeHHE U SMOPHUOHATIBHOE pa3BUTHE
KUBOTHBIX.  [lapreHorene3.  DOmOpuoreHes  (Ha
npumepe JaHneTHuka). Craauu smOproreHesa

Poct u pasButue xuBOTHbIX. IlocTaMOpHOHANBbHBIN
nepuon. IIpsmoe m Henpsmoe passutue. Paszeurue c
MeTaMop(o30M y OECTO3BOHOYHBIX W MO3BOHOYHBIX
KHUBOTHBIX. CTauu MOCTIMOPUOHAILHOTO Pa3BUTHS Y
KUBOTHBIX M d4enoBeka. [lepuonsl  OHTOreHesa
4yeloBeKa. buonornueckoe CcrapeHue U CMepTh.
I'eponToOsTOTHS

Tema 2.4.
Ounrorenes

pacreHuii

OcHOBHOE COACPKaHUuE

Teopeaneckoe oﬁyqe}me:

I'amerodut u cnopodut. PazmMHoxeHue u
pa3BUTHE BOJIOpOCIIe. Pa3MHOXEHHE U pa3BUTHE
CIIOPOBBIX pacTeHHil. Pa3MHOXkeHNE U pa3BUTHE
ceMeHHbIX pacTeHuid. Poct. Ileproapl oHTOreHe3a
pacTeHuit

Tema 2.5.
OcHOBHBIE
MOHATHSA
reHeTHKH

OCHOBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue:

l'enernka Kkak Hayka O HAacJ€ACTBEHHOCTH U
W3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE T€HETUUECKHE
NOHATHST U CcuUMBOJIBL. ['eH. ['eHotun. ®eHoTHIL
AnnenpHble TEHbl. AJIBTEpDHATHBHBIE  MPU3HAKU.
JlIoOMUHAHTHBII u pELECCUBHBIN NPU3HAKU.
l'omo3urora wm  rerepos3urora. Ywucras  JIUHUA.
I'uGpupr. OcHoOBHBIE METO/IbI TECHETUKHU:
TUOPUAO0IOTHUECKUIA, [UTOJIOTMYECKUE,
MOJICKYJISIPHO-T€HETUYECKUE

OK-2

Tema 2.6.
3aKoHOMeEpPHOCTH
HAacJIeI0BaHUs

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

OcHOBHBIE TIOHATHS TE€HETUKH. 3aKOHOMEPHOCTH
oOpa3zoBaHusi ramer. 3akoHel I.  MeHnens
(MOHOTHMOpPHUJIHOE W TOJUTHOPUIHOE CKPEIIMBAHHUE).
B3aumonencTBrue reHoB

IlpakTH4eckue 3aHATHA:

2*

8. IIpakTu4yeckast padora «Pemenne
reHeTHYeCKUX 3a1aD»

3anauu Ha ONpeeNIeHNe BEPOSATHOCTH BOZHUKHOBEHUS
HACJEJCTBEHHBIX MPU3HAKOB IMpPH  MOHO-, JH-,
MOJIMTUOPUIHOM M aHAJIM3UPYIOIIEM CKpeUIUBaHUH,
COCTaBJICHUE T€HOTUITNYECKUX CXEM CKpPEIIMBAHUS.

Inst  mpodeccuit/cnenuanbHOCTEH  CBSI3aHHBIX — C
o0bekTOM u3ydeHus “‘Pactenus” HeoOXxoaum moadoop
FEHETUYECKUX 3a7au Ha OIpe/eNieHue BEPOSTHOCTH
HACJEeACTBEHHBIX NPU3HAKOB TPU  MOHO-, [JH-,
HOMUTHOPHUIHOM ¥ aHAIM3HUPYIOIIEM CKPEUIMBAHUU Y
pactenuii /Iy npodeccuii/crennaibHOCTEeH CBI3aHHBIX
¢ 00bekToM u3ydenus “Pactenus” HeoOXo1uM OI00D
TEHETUYECKUX 3a7a4 Ha OIpEe/eNIeHue BEPOSTHOCTH

OK -2
OK -4




HaCJICACTBCHHBIX MPpHU3HAKOB npu MOHO-, -,
HNOJUTHOPUIHOM U aHAIM3UPYIOIIEM CKpPEIIMBaHUU Y
pacTeHuit

Tema 2.7.
B3aumogeiictBue
T'eHOB

OCHOBHOe€ coJiep/kaHue

TeopeTn'{eclcoe oﬁyqelme:

I'enotun kak uenoctHas cucrema. MHOXKECTBEHHOE
nercreue reHoB. [lmelorponnsa. MHOXKECTBEHHBIN
ajienu3M.  B3auMOJEeHCTBHE — aJICNIBHBIX — TE€HOB.
KopomunupoBanue. B3aumoneicTBue HeaIeIbHBIX
reHoB. KommiiementapHocts. Onuctas. [lomumepus

HpaKTuquKue 3aHATUA:

9. IlpakTnueckas padora «B3aumoneiicTBus
TeHOB, COCTaBJIEHME TEeHOTHNHYECKHUX  CXeM
cKpemuBaHus» PemeHne 3amad Ha ONpeeTeHUE
BEPOSTHOCTH BO3HUKHOBCHUS HACJICJICTBCHHBIX
MPU3HAKOB TIPH PA3IMYHBIX THIAX B3aHMMOJICHCTBUS
TEHOB, COCTaBJICHUE TCHOTUIIMYECKHIX cXeM
CKpEIUBAHUS.

*Jlns  mpodeccuit/crienuanbHOCTEH  CBA3aHHBIX  C
o0bekToM u3yueHus: “Pacrenus” HeoOXoaum 1om00p
TEHETUYECKUX 3a7a4 Ha OIpE/IeNICHHe BEPOSTHOCTH
BO3HUKHOBCHHS HACJICJICTBEHHBIX MPU3HAKOB IPU
pa3IUYHBIX TUNAX B3aUMOJICHCTBHS T€HOB Y PACTECHHM

2*

OK-1
OK-2

Tema 2.8.
CuenjieHHoe
HaCJIeOBaHHeE
NPU3HAKOB

OcHOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

3akonsl T. Moprana. CrenjieHHOE HacJieI0BaHUE
TE€HOB, HapymieHuWe cremieHus. HacnemoBanue
MIPU3HAKOB, CIIETUICHHBIX C TIOJIOM

IlpakTnyeckue 3aHATHS:

2*

10. INpakTtuyeckasi padora «Pemenue 3agauy Ha
ClelJICHHOe HAacJieloBaHue MPH3HAKOB.» PemieHue
3aa4 Ha OTPE/CIICHUE BEPOSITHOCTH BO3HUKHOBEHHSI
HACJIC/ICTBEHHBIX ~ NPU3HAKOB TIPU  CIEIUICHHOM
HACJICIOBAaHUH, COCTABJICHHE TCHOTHUITMYECKUX CXEM
CKpeUTBaHHUSI

OK-1
OK -2

Tema 2.9.
T'eneTnka moJja

OcCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHune:

XpOMOCOMHBII ~ MEXaHHU3M  ONpeAeNieHHs  MoJja.
AyTOCOMBI U TOJIOBBIE XpPOMOCOMBL. ['OMOTaMeTHBIHN 1
rereporaMeTHbli  mon. ['eHeTWyeckas CTPyKTypa
MOJIOBBIX  XpoMocoM. HacnenoBaHue MpPU3HAKOB,
CHEIUJIEHHBIX C MOJIOM.

IIpakTHYecKue 3aHATHSA:

11. TNpaxkTtuuyeckas padora «PemeHue 3axay Ha
onpejeaeHAe BEPOATHOCTH BO3HMKHOBEHMA
HACJEJACTBEHHbIX MNPHU3HAKOB, CIEIJIEHHBIX C
MOJIOM»  COCTaBJIEHHME  TEHOTHIHMYECKHUX  CXeM
CKpeIIMBaHUS

OK-1
OK-2

Tema 2.10.
T'eneTuxka
YyeJIoBeKa

OcHoBHOE conepkaHue

Teopernueckoe o0yuenue:

Kapnomn yejgoBeka. MeToapl HU3YUYCHHA TCHCTUKHU




4eJIOBEKA: reHeaJoTHUeCKUM, OJIN3HELOBBIH,
[IUTOTEHETHYECKUH, OMOXUMUYECKHM, TOMYJISIIHOHHO-
cratucTuueckuii.  HacnencTBeHHble — 3a00J1€BaHUSA

gyenoBeka. [©HHbBIE ©  XPOMOCOMHBIE  0OJIE3HH 85 ;

YeJI0BeKa. bosesnun c HACJIEACTBEHHOMN

MPEAPaACIONOKEHHOCTRIO. 3HAYEHUE MEIUIMHCKOM

FEHeTUKA B NOPEAOTBpAIlCHUM U JICYCHHUH

TEHETUYECKUX 3a00JIEBaHUI YeIOBEKa

IIpakTHUyeckue 3aHATHS: 2

12. TpakTtuuyeckas padora «PeumeHue 3axay Ha

onpejejieHue BEPOSATHOCTH BO3HUKHOBEHHS

HACJIeACTBEHHBIX NMPU3HAKOB 3a0oJieBaHMi

YeJIOBEKAa)» HCTOJb3ys METOJbl TEHETUKU UYeOBEKa,

COCTaBJICHUE TEHOTHUIUYECKUX CXEM CKpEIIUBaHUA.

[IpencraBnenne yCTHBIX COOOIIEHUM C MpEe3eHTAINEH

0 HACJICACTBEHHBIX 3a00JICBAHUSIX YEJIOBEKA
Tema 2.11. OcHOBHOE coiepkaHue 4 OK-1
3akonomepHocTH | Teopernueckoe o0yueHue: 2 OK-2
U3MEHYUBOCTH BzaumoseiicTBue  TeHOTHIIAa W Cpelbl  TpHU OK-4

dbopmupoBanuu henotuna. MI3MeHINBOCTh IPU3HAKOB.

KauecTBeHHBICE W KOJTMYECTBEHHBIC TPHU3HAKK. BubI

W3MEHYUBOCTH: HacJeACTBEHHAS "

HEHACTEJCTBEHHAsA. 3aKOH TOMOJIOTHYECKUX DPSIOB B

HacneAacTBeHHOW wu3MeHunBoctd (H.M. Bawuios).

Hopma peaKkuu. MyranuonHas Teopust

W3MEHUMBOCTH. Bunapl Myranuii U TOPUYMHBL UX

BO3HMKHOBEHHS.

IlpakTHyeckne 3aHATHSA: 2

13. .IIpakTuyeckasi pabdora «Pemenue 3agauy Ha

ompejejeHHe THIA MYTallMW» Tpu  [epenaye

HACJIEJICTBEHHBIX MIPU3HAKOB, COCTaBJICHHE

TeHOTUITUYECKIX CXEM CKPEIIUBAHUS
Tema 2.12. OcHOBHOE CO/Iep:KaHue 2 OK-1
Cenexumust Teoperuyeckoe oGydyenue: 2 OK-2
OpraHu3sMoB Cenekuust kak Hayka. MeToabl CEIEKIIMOHHOU

pabotel. I'ereposuc U ero  NPUYUHBL

HckyccTBeHHBIN oTOop: MacCOBBII u

UHAUBUAYANbHBIA. OTanbl KOMOMHAIIMOHHOMU

cenekuuu. Copt, mopojia, mMTaMm

ANropuTMBl  pelleHHe 3aJa4  Ha  ONpeJelieHue

BO3MOHOTO BO3HUKHOBEHHMS HACIIEACTBEHHBIX

MPU3HAKOB o CENEKIHH, COCTaBJIEHHE

TeHOTHUIMYECKUX CXEM CKPEITBaHUS
Pasnen 3. Teopus 3BoI0IIMN 16
Tema 3.1. Hctopus | OcHOBHOE coepkaHue 2 OK-2
3BOJIIOLIHOHHOI 0 Teopernyeckoe o0yueHune: 2 OK-4
Y4eHU . [TepBrie aBommonmonHble KoHuenuuu (JK.b. Jlamapk,

XK.JL Broddon). Oomonmonnas teopus Y. [lapBuna.
CuHTeTHYeCKash TEOpHs DBOJIIOLUM U €€ OCHOBHBIC
MOJIOKEHHUSL.

MuxkposBomtonms.  [lomynsiumst kak  dJeMeHTapHas




€IMHUIIA  DBOJIONMU. [ CHETHYECKHEe  OCHOBBI
HBOJIIOLUU. ODJIEMEHTapHbIE (aKTOPBI  IBOJIOIUH.
EctecTBeHHBIII 0OTOOp — HampaBisAOMUNA  (aKToOp
’BojrOLMU.  BupooOpazoBaHume  kKak — pe3yabTar
MUKPOIBOJIIOIUH

Mukpossomtonuda. Ilomymsanus kak 31eMeHTapHas

€IMHHLIAa  JBOJIIOLMU.  ['€eHeTHMYecKue  OCHOBBI
9BOJIIOIMM. DJEMEHTapHble (AKTOpPbl  HBOJIIOLIUU.
EcrecTBeHHBIII 0TOOp — HampapisAlOmUNA  (aKTop

’BONMIOIMK.  BupooOpasoBaHme  Kak — pe3ysbTar
MHKPO3BOJIIOIHH

Tema 3.2.
Muxkpo3Boarouus

OcHOBHOE COACPKaHUuE

Teopeaneckoe oﬁyqe}me:

MUKpO3BOIIONKS ¥ MaKPOIBOJIIOIMS KaK ATAIlb

3BOJIIOLIMOHHOTO Tipolecca. ['eHeTnueckne OCHOBBI

3BOJIFOLMU. MyTanuu 1 KOMOMHAIIMU KaK

3JIEMEHTAPHBIN 3BOJIIOIIUOHHBIN MaTepHaIl.

[onmynsiiust kak >eMeHTapHasi €AMHUIIA YBOJIIOLUH.

JBrmokyme  cuiabl  ((akTophl)  IBOJOLHUH.

MyTannOHHBIN po1ecc u KOMOMHATHUBHAs
W3MEHYMBOCTh. Murpanusa. HW3oasuus nomyJsiui:
reorpaduyeckast (IPOCTpaHCTBEHHAs), OHMOIOTHUECKast
(pempogykTHBHAS). EctecTBeHHbIi otbop  —
HampaBistonuii  aktop 9sBomonmu. bopeba 3a
CYLIECTBOBAaHUE Kak MEXaHU3M necTBus
€CTECTBEHHOTro oTOOpa B mMOmyJsiuusax. Bua u ero
kputepun  (mpu3HakW). BumooOpazoBaHHMe — Kak
pe3ysbTaT MUKPOABOJIIOLUN

OK-2

Tema 3.3.
Makpo3BoJouusi.

OcCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

MaxkposBosmtorusi. PopMbl U OCHOBHBIE HampaBlICHUS
makposBotoiuu (A.H. CeBepuioB). [Tyt moctrkenus
OMOJIOTUYECKOTO nporpecca: apomopdo3,
uavoafanTanus, oOmas jgereHepauus.  MeToabl
U3YYEHUs MaKpOIBOIIOIHUH

3akoH 3apojpimieBoro cxozictea (3akon K. bapa).
buorenernyeckuii 3akon (O. ['ekkens, @. Mromnep).
OOu11e 3aKOHOMEPHOCTH (IPaBUIIa) IBOJIIOIHH

IIpakTHYecKHe 3aHATHSA:

14, IIpakTuyeckas pabdora  «Apomopdos,
HAH0AJANTALMS U 001Iasi JereHepalus y pacTeHuil
U KHBOTHBIX»

OK -2
OK -4

Tema 3.4.
Bo3HuKHOBEHUE U
pa3BUTHE )KU3HHU
Ha 3emJre

OcHoBHOE conepkaHue

Teopernueckoe o0yuenue:

I'unote3sl u TCOPUU BO3HHMKHOBCHUA JKWU3HHU Ha
3emie: Kp€allnOHU3M, CaMOIIPOU3BOJIBHOC
(CHOHTaHHOe) 3apOKIACHUC, CTAallUOHApPHOC
COCTOSHUCE, IMaHCIICpMHU, 0Mo1033. Hauano
OpTaHI/I‘{eCKOﬁ spoioruu. IlosBneHue MCPBBIX




KJIETOK. OBOJIIOIMS MeTaboiau3Ma. ODBOIIOLUSA
nepBbIX KieTtok. IlpoxkapuoTsl u  3yKapHUOTHI.
[IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX LIAPCTB 3yKapUOT.
OCHOBHBIE UYEPTHl 3BOJIOLUU PACTUTEIBLHOTO MHpa.
OCHOBHBI€ YEPTHI FBOJIIOIIMH JKUBOTHOTO MHpA.

HpaKTuqecm/le 3aHATHUA:

15. Ilpaktuuyeckas padora «OCHOBHBbIE 3Tanbl
BO3HUKHOBEHUS] M1 Pa3BUTHS PACTUTEILHOI0 MUpa
Ha 3emJie»

[IpencraBnennie ycTHOTO COOOIICHHWS ¥ JIGHTHI
BPEMEHU 10 OCHOBHBIM JTamaM BO3HUKHOBEHHUS U
pa3BUTHS JKMBOTHOTO M  PACTUTEIBHOTO  MHpA,
MOJATOTOBJIICHHBIX ~ TO  TEPEYHI0  HCTOYHUKOB,
PEKOMEHTOBAaHHBIX MPETO/IaBaTelIeM

OK-2
OK-4

Tema 3.3.

OcHoBHOE COACPKaHUE

IIpoucxoxnenue

Teoperuyeckoe odyueHue:

Yye10BeKa —
aHTpoONoOreHe3

AnTpomonorus —  Hayka O  YEJOBEKE.
CucremaTtuueckoe MOJIOKEHNE YeJloBeKa.
Cxo/ACcTBO YesoBeKa C KUBOTHBIMHU. OTIHUUS
YelloBeKa OT JKMBOTHBIX. [IpsMOXoXxaeHWE U
KOMIJIEKC CBSI3AHHBIX C HHUM  TIPU3HAKOB.
Pa3ButHie  TOJNOBHOTO  MO3ra W BTOpPOH
CUTHAJIbHOM CUCTEMBI. CoorHouieHne
OMOJIOTHYECKNX U COIUAIbHBIX (DAKTOPOB B
aHTPOTIOTEHE3E

OCHOBHBIE CTaJMM aHTpoONOreHesa. Jpuonureku

— TpeAKd dYeloBeKa U  4YeJI0BEKOOOpPa3HBIX
o6e3bsiH.  IIpoToanTpon — mpeAlIecTBEHHUK
yejaoBeKa. ApXaHTpON — APEBHEUIIHN 4YETOBEK.
[Taneoantpon — apeBHUi yenoBek. Heoantpomn —
YeJIOBEK  COBPEMEHHOTO  THUMA.  DBOJIOLUS
COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIHE PACHI:
eBporneonHas (eBpa3uiicKas), HErpo-aBCTPaJOUIHAs
(’xBaTopHanbHas), MOHTOJIOM/THAS (asmarcko-
aMepuKaHCKasi). BpemMss u MecTo BO3HUKHOBEHHS
YeloBeueCcKnX pac. EAMHCTBO YenoBeyecKux pac

IIpakTH4ecKkue 3aHATHUA:

16. Ilpakrtuyeckass padora «Bpemsa u nyTH
paccesieHust YeJI0BeKa no IJIaHeTe.»
IIprucnocoOIeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSIM
cpeapl. BamsHue reorpaduueckoil  cpeapl  Ha
MOP(OJIOTHIO U (PU3UOJIOTHUIO YeIOBeKa

OK-2
OK-4

Paspen 4. Ikosaorusa

20

Tema 4.1.

OcHoBHOE coaep/kaHue

IK0JOrnYecKue

Teopernueckoe o0yueHue:

(akTopsl M cpeasl
JKM3HU

CpCI[BI oOuTaHUs OpraHu3MoOB: BOJAHasA, HA3CMHO-
BO3AYyIIHAsA, IIOYBCHHas, BHYTPUOPraHU3MCHHA4.
DU3UKO-XUMHUYECKHE OCOOCHHOCTHU cpea o0OuTaHMS

OK-1
OK -2
OK -7




opranu3MoB. IlpucnocoGnenust opraHu3MoB K >KU3HU
B pa3HbIX cpeaax. [loHsATHE SKOJIOTHYECKOTO (haKTopa.
Knaccudukamus sxonorndyeckux ¢axtopos. IIpaBuiio
munumyma 0. Jlubuxa. 3akoH TosiepaHTHOCTH B.
lendopna

Tema 4.2.

Honyasiuus,
coo0IecTBa,
3KOCHCTEMBbI

OcHoBHOE COACPKaHUuE

TeopeTn'{eclcoe oﬁyqelme:

DKOJIOTHYeCKasi XapaKTePUCTHKA BUIA W TOMYJISIUH.
DKoJoTUYecKasl ~ HUIAa  BHJA.  DKOJOTHYCCKHE
xapaktepuctukd — nonyisuud.  CoolmectBa
sKocucTeMbl. bromeno3 u ero crpykrypa. CBssu
MEXIy opranm3dMamMu B OuoreHo3e. CTpyKTypHBIE
KOMITOHCHTHI KOCHCTEMEI: TIPOTYIIEHTHI,
KOHCYMEHTBI, PEAyIeHTH. KpyroBopoT BemiecTB u
MTOTOK SHEPTUU B 3KocHucTeMe. Tpoduieckre ypoBHU

HpaKTuquKue 3aHATUA:

17.  Ilpaktuuyeckass  padora  «CocraBiieHue
TpopuyecKux uened W nMpaMug OMOMACCHI U
JHEPruu B IKocucTeMax.» Tpoduyeckue 1enu u
cetu. OCHOBHBIE MOKAa3aTeNIM 3KOCUCTEMBbI. bruomacca
U TPOAYKIHs. ODKOJOTHYECKHE THUPAMUIBl YHUCEII,
O6uomaccel 1 sHepruu. [IpaBusio mupaMu bl SHEPTHH.
Pemenue NMPAKTUKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHMH 10 TEPEHOCY BEUIECTBA U
SHEPrUHU B DKOCHCTEMax C COCTaBJIEHUE TPOPHUUECKUX
1enei 1 nupamua 6MoMacchl U SHEPTrUu

OK-1
OK-2
OK -7

Tema 4.3.
buocdepa -
rjaooajbHas
JKO0JIOTHYECKas
cucTreMa

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

buochepa — xuBas o6Gonouka 3emiu. Pa3Butune
npejacTtaBieHnii o  Oumocdepe B Tpymax B.U.
Bepnanckoro. O6nactu 6uocdepsl U € KOMIIOHEHTHI.
JKuBoe BemecTBo Onocdepsl U ero GyHKIHH.
3aKOHOMEPHOCTH CYILIECTBOBAHUS onocdepsl.
OcobGenHocTH ounocdepnl KaK IJI00AIBHOM
dKOCHCTEMBI. JlMHaMHYecKoe paBHOBecHE B Ouocdepe.
KpyroBopoTsl BEIIeCcTB ¥ OMOTCOXUMUYECCKUAE ITUKIIBI.
I'moGanbHbIC IKOJIOTUYECKUE poOIEMBbI
COBPEMEHHOCTH.

IIpakTH4ecKkue 3aHATHUA:

2*

18. IIpakTtnueckasi paGora PemieHue npakTHKO-
OPUEHTHUPOBAHHBIX pacyeTHbIX 3a1a4 Ha
«OnpenejieHne  IVIOIIAAW  HACAKIGHHMH  1Js
CHUJKEHHUS] KOHLEHTPAUMM YIVIEKHCJIOI0 rasa B
aTMoc(epe cBOero peruoHa NpoKMBAHUS»

OK-1
OK -2
OK -7

Tema 4.4.
Bausinue
AHTPONOreHHbIX
(pakTopos Ha

onocdepy

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHue:

AHTpPOTIOTEHHBIE ~ BO3JCHCTBUS  Ha  Ouocdepy.
3arpsi3HEeHUsl Kak BUJ aHTPOIOTE€HHOI'O BO3JEHCTBHSL.
AHTpONOTeHHBIE  BO3JEHcTBHS  Ha  aTMocdepy.
BozneiictBuss Ha ruapocdepy. BosgpeiictBus  Ha
autocdepy.  AHTPOIOTrE€HHbIE  BO3JCHCTBUS  Ha

OK-1
OK-2
OK-4
OK -7
IK ...




onotuyeckue cooOmiecTBa. YTIIYOJICHHO H3Y4arOTCs
OTXO/IbI, CBSI3aHHbBIE c OIIPENCICHHOM
npodeccueil/cnenuanbHOCThIO

HpaKaneCKne 3aHATHUSA:

2*

19. IIpakTnyeckoe 3anaTHe «OUEHKa danaHca
OPraHMYeCcKOro BellecTBa MOYBbI» TPEIaraeTcs
NPaKTHKO-OPUEHTUPOBAHHOE PAaCYETHOE 3aJJaHKE TIO
OlLleHKe OaraHca OPraHN4ecKOTro BEIECTBA MTOYBBI

Tema 4.5.
Bausinue
COLMAJIBbHO-
IKOJIOTHYEeCKUX
(pakTopos Ha
310pOBbeE
yeJioBeKa

OcHOBHOE CoacpKaHue

TeopeTn'{eclcoe oﬁyqelme:

3nopoBbe U ero  cocrasustomue.  Daktopsl,
MOJIOKUTENTBHO M OTPULATENIbHO  BIMSIONIME Ha
opranu3sM  4enoBeka. [IpoOiema  TEXHOIE€HHBIX
BO3JICHCTBUI Ha 370pOBbE YEJIOBEKA
(3NeKTpOMarHuTHbBIE ~ TOJs,  ObITOBAas  XUMMS,
M30bITOYHBIE IIYMBI, pajuanus W T.I.). Anantanus
opraHu3Ma 4ejoBeKka K ¢akTopaM OKpyXkarouei
CpeIbl. [puHImIs! (dbopMupoBaHUs
310poBbecOeperaromiero  noseAeHud.  Dusnueckas
aKTUBHOCTb M 3/I0pOBbE. bHOXMMHYECKHE aCHEKTHI
paloHaIbHOTO MUTaHUS. 3/10poBbE u
paboTOCIIOCOOHOCTB.

IIpakTnyeckue 3aHATHS:

20. IIpaktuyeckass  padora  «Omnpenenenue
CYTOYHOI'0 PAlIMOHA MU TAHUA»

21. IIpakTuyeckass  padora  «YMCTBeHHasi
padoTocnocoOHOCTH»

OBnaseHue MeToJaMu ONPEAENICHHUS TMOoKa3aTesnei
YMCTBEHHOM  pabOTOCIIOCOOHOCTH, 0OBSICHCHHE
MOJIYYEHHBIX  pEe3yNbTaToB H  (popMmynupoBaHUe
BBIBOJIOB (NMMCbMEHHO) C HUCHOJIb30BAaHUEM HAYyUHBIX
MOHATHUI, TEOPHUI U 3aKOHOB

N

OK-2
OK-4
OK -7
IIK ...

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COAePKAHUE
NMPUKJIATHOTO MOJYJIsA)

Paznen 5. buosaorus B :xu3un (IIpodeccronanbHO-OpUEHTHPOBAHHOE
coJiepkaHue (coJiep:kaHne NPUKIATHOTO MOJTYIIS)

8*

Tema 5.1.
BbuorexHosoruu B
JKM3HHU KAXKIAOT0

OcHOBHOE CO/Iep:KaHue

4*

Teopernueckoe coaepranme:

2*

buoTexHosorMs Kak Hayka W [POU3BOJCTBO.
OcCHOBHEIE HaIpaBJICHUS COBPEMEHHOM
6uoTexHoNorud. MeToasl OMOTEXHOIOTHH. OOBEKTHI
OMOTEXHOJIOTUH. JTHKAa OWOTEXHOJOTHYECKHUX U
TeHEeTHUYECKUX OJKCIepuMeHTOB. [IpaBuia moucka u
aHanm3a  OuodKoJormyeckoil  uWHpopmanmuu U3
pa3JIMYHBIX UCTOYHHMKOB (HayduHass W y4eOHO-Hay4yHasl
JauTepaTypa, CpeacTBa MacCcoBOW WHGOpMAIUH, CETh
WurepHer u apyrue)

IIpakTHYecKHe 3aHATHS:

2*

22. IlpakTuyeckas padora «HayuHble qocTHKeHUS
B o0gacTh  OMOTEXHOJIOTMM W  KJETOYHOH
HUHKEeHepHn»

OK-1
OK -2
OK-4
IIK ...




Keficek Ha aHanu3 wuHbOpMAMM O HAYYHBIX
JOCTIDKEHUSIX B OOJIACTH T'€HETUYECKUX TEXHOJOTHUH,
KJICTOYHON WH)XEHEPUH, IHUIIEBBIX OHOTEXHOJOTHIA.
3amura Keica: IpeACTaBICHUE PE3YJIbTaTOB PELICHUs
KEWCOB (BBICTYIIJIEHUE C ITPE3EHTALUEN )

Tema 5.1 obs3arenbHa A1t M3YYEHUS CTYICHTAMU
BCEX Mpodeccuii/criennaibHOCTeR

Tema 5.2.
buorexHoJ0ruu u
pacrenus (st
YKPYIHEHHBIX

rpynn

OcHOBHOE CoacpKaHuE

4%

HpaKTuqecm/le 3aHATHUA:

4 %

23-24 I[IpakTHyeckasn padora «Pa3zBuTHe
NPOMBIILICHHOWH OMOTEXHOJIOTHIl U ee IPUMeHeHHe
B KH3HHU 4esioBeka» [lonck u aHanu3 uHpOpMaLUH
W3 pa3IMYHbIX HCTOYHUKOB (HayyHas U Yy4eOHO-
Hay4yHas JIuTeparypa, CpeacTBa MaccoBOH
nHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbot Ha ananmu3 wuHPOpMaMU O pa3BUTHU
MIPOMBIIIJIEHHOW OMOTEXHOJOTHIA (TIO TPYIITIaM)
3anura Keiica « bBHOTEXHOJOTUN U PACTEHUSI:
[IpencraBieHue pe3ynbTaToOB pPELICHUS KeiicoB
(BBICTYILJIEHUE C MpPE3eHTaIue)

Pa3pen 6. buoskoJio

TrH4eCKHue uccjicAi0BaHus

12

Tema 6.1.
OcHoBHbBIE
METOAbI
OHMOd’KO0JI0rNYec-
KHX HCCJIe0BaHUM

OcHOBHOE coiepkaHue

Teopernueckoe cogepranme:

Hayunsbrit METOI. Meton OHMODPKOJIOTHYECKUX
HCCIIeIOBAaHUM: TOJIEBBIE, nabopaTopHBIE,
SKCIIEPUMEHTAIbHbIE. MOHHUTOPUHT  OKpYXaromlen
Cpenbl: JIOKAJIbHBIM, PETHMOHATIBHBIN W TJI00aIbHBIN.
Meronpl moncka, aHanuza U 00paboTKH MHGOPMAITHI
0 MPOEKTE B Pa3JIMYHBIX UICTOYHHUKAX.

IlpakTnyeckue 3aHATHS:

25, IpakTnuyeckass padora «OCHOBHbIE MeTOAbI
OMoJIOTHYECKHX HccaeaoBaHmii» IlocTaHoBKa 11eH,
3ajad4, BBIJBIDKEHHE TUIOTE3HI, MIPOBEICHHE
IKCIIEPUMEHTA 1O  OMNPEACICHUIO  ONTUMAJIBHBIX
yCIOBUHM Uil pocTa U (PU3HOJIOTHYECKONW aKTHBHOCTHU
JPOIKEBBIX KJIETOK. BbISBICHHE 3aKOHOMEPHOCTEH,
(dbopmynupoBaHue BBIBOJIOB u MIPOTHO30B.
[IpakTuueckue paboThl Ha BEIOOP [0 MUHU TPYIIIIAM:

1. BnusHue  Temmeparypel Ha  pOCT H
(bU3HOTOTUYECKYI0 aKTUBHOCTH JPOAOKEBBIX
KJIETOK.

2. Binusane yIJI€BOJOB Ha poct i
(DU3HONOTUYECKYI0 AKTUBHOCTH APOK’KEBBIX
KJICTOK.

3. CoderaHHOE€  BIHSHUE  TeMIepaTypel U
JIJI€BOJOB Ha POCT U  (PU3UOJOTHYECKYIO
AKTUBHOCTb JIPOKIKEBBIX KIETOK.

OK 01
OK 02
OK 04
OK 07

Tema 6.2.

OcHoBHOE coaep/kaHue

IIpakTHYecKHe 3aHATHS:




Bbuorexnosornuec
KU IKCIIEPUMEHT

O030p TeM ydeOHO-HCCIEIOBATEIBCKUX MPOSKTOB.
Brei6op  yueOHO-HCCIeIOBATENBCKOTO TPOEKTa W3
MpeaIoKeHHbIX. DOPMUPOBAHUE KOMAaHbI IPOEKTA.
Anroput™m  BbINoJgHEHUs npoekra. Kaxnas rpynna
BBIOMpaeT OJIMH u3 BApUAHTOB yueOHO-
UCCIIEIOBATENbCKUX IPOEKTOB!
e OueHka KauecTBa aTMOC(EpPHOTO BO3IyXa
e OmeHka KauecTBa TIOYB METOAOM (PUTO-
TECTUPOBAHUS
e OmeHka KauecTBa BOJ  IOBEPXHOCTHBIX
BOJIOEMOB TI0 OPraHOJIENTHYECKUM U (PU3UKO-
XUMHYECKUM CBOMCTBaM
e Bimanaue IIAB Ha pocT M pa3BUTHE CEMSH
BBICIINX PACTEHUN
e BiusHHe COJEBOro 3arpsi3HEHUsT Ha POCT U
pa3BUTHE CEMSH BBICIIUX PACTEHUH.
e U Ipyrue TEMBI MIpeI0KEHHBIE
Iperno/iaBaTesieM
[IepBblii 3Tan BBINOJHEHHUS IPOEKTA:
O60cHOBaHUE AaKTyalbHOCTH BBIOpAaHHOM TEMBI.
BrisiBrienne poOIeMBbI HCCIIEIOBAHUA,
dbopmynupoBaHue  THUMOTE3bl.  BBIOOp  METO/OB
nccnenoBaHus. Bpibop Touek orbopa mpod Ha
TeppuTopun uccienoBaHud. llocraHoBka 1ened u
Bamau UCCIIEIOBaHUS. Omnpenenenue dbopMbI
MpeICTaBICHHs] pe3yJbTaTOB MUCCIEIOBAHNUS.
Onpenenenve  3TaloB M COCTaBJIEHUS  IJIaHa
MCCIeI0OBaHuUs

Bropoi#t ATam BBIMOJHEHHWS] MPOEKTA: MOJIrOTOBKA
HEO0OX0UMO TOCY/bI, OOOPYIOBaHHS W MaTEpUATOB
Ui OKCIIEPUMEHTa,  MPOBEACHUE  JKCICPUMEHT,
MeproanYecKas MPOBepKa TCUCHUS IKCTICPUMEHTa/CO0p
MaTepurasa B BRIOpaHHBIX TOYKax 0TOOpa mpoo

Tperuit  »Tam BBINOJHEHHUS] MPOEKTA: TMOJIYyYCHHE
MEPBUYHBIX AKCIIEPUMEHTATBHBIX JAaHHBIX,
MPOBEJICHUE CTATUCTUYECKONM 00padOTKH MOTYYEHHBIX
JTAHHBIX

YeTBepThlil 3Tall BHITIOJHEHUS MPOEKTA: BBISBICHUE
3aKOHOMEpHOCTEeH, (OpPMyIHUpOBaHHE BBIBOJIOB U
MPOTHO30B, OLIEHKAa KAa4eCTBa HCCIIEIYyeMOT0 OObeKTa
1o pe3ynapTaTaM OMOIKOJIOTUYECKOTO aHaU3a.

3aH_[I/ITa ITPOCKTOB

0K 01
0K 02
0K 04
0K 07

Bcero:
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3.  YCJIOBUS PEAJIM3ALIMYA TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TUCHUILTAHBI

3.1  Mamepuanvno-mexnuueckaa  6aza, HeodOXO0UMAs O OCYULECHIBICHUSA
odpazoeamenvHo20 npoyecca no Oucyuniune.
Peanuzamnus ydyeOHo# nucumminabl buosnorus TpebyeT Haauuus y4eOHOTro KaOMHETa

JUIsl TIPOBEJEHUSA TEOPETHUECKUX, TMpaKTHUYeCKuX 3aHsaTuil. Kabunet «buronoruny,
OCHAIIICHHBIH 000pyJOBaHHEM: MeOelb, JOCKa, MeJ, HarJIsAHbIC TOCOOUs (KOMILICKTHI
Y4EOHBIX TaOJIMIl, TUIAKaTOB), TEXHUYECKHUMH CpPEICTBAMU OOYUYCHHs. KOMIIBIOTEpP C
YCTPOMCTBaMU BOCIPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIHA-TIPOCKTOP C D3KPAHOM,
yKa3Ka-Tpe3eHTep Uil MPE3CHTALUH.

JlaGopaTopusi,  OcHamieHHas  OOOpyJOBaHWEM  [UIi  TPOBEICHUS  3aHITHUM:
MHUKPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JiabopaTtopHas mocyna (mpoOUpKH, MOJCTABKU IS
MpPOOUPOK, MUHUETHI, MECOK, CTYNKU C IECTHKaMH, MpPEIMETHbIE M IOKPOBHBIE CTEKJa,
CTEKJISTHHBIE TMAaJIOUKH, IpernapoBajibHble WIJbL, (QUIbTpOBadbHas Oymara (candeTkn),
CTakaHbl) TUNEPTOHUYECKHI pacTBOp Xjopuaa Hatpusi, 3%-HbI pacTBOp MEpOKCUaa
BOJIOpPOJIa, pacTBOp HoAa B MOAMCTOM KalMM, TJIMUEPHUH, KIYOHH KapTOQens, JUCT 30U
KaHaJCKOM, IUI0J psSOUHBI OOBIKHOBEHHOH (psOMHBI WM TOMaTa), JyK penyatblii,
pa3BelICHHBIC B BOJIC JAPONIKH).

Jlomyckaercst 3aMeHa 000py/I0BaHUS €r0 BUPTYaJbHBIMU aHAJIOTAMHU.

3.2. Ilepeuenv HeoOX00UM020 RPOZPAMMHO20 0DecheueHus

1. 7-zip (muuensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (mumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (muriensus - http://www.openoffice.org/license.html)

5. Free Commander (numeH3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%b7%d0%b
8%d1%8f/)

6. Google Chrome (tureH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoOo1HOM OCTYTIE)

8. Mozilla Firefox_(nuien3us - https://www.mozilla.org/en-US/MPL/2.0/)

3.3. Ilepeuenv ocHOGHOII U OONONHUMENbHOU YUEOHOU TUmepamypovl, HeodX00UMOou 01
0C80EHUA OUCYUNIUHDL.

3.3.1. Ocnosnasn numepamypa

1. buonorus : yueOHUK M MPAKTUKYM ISl CpeAHEro mpodeccruoHanbHOro oOpa3zoBaHus /
B. H. fpwirun [u ap.] ; non penakuueir B. H. Apeiruna. — 2-e uzn. — Mocksa
WznarensctBo FOpaiit, 2024. — 378 c¢. — (IIpodeccuonansuoe obOpa3oBaHue). —
ISBN 978-5-534-09603-3. — Tekcr : anexkrponnslii / O6pazoBaTenbHas miardopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/536659

2. buonorus. ba3oBwiii u yrayOmenusid ypoBHH: 10—11 kmaccsl : y4eOHHK st
cpenuero obmiero oopazosanus / B. H. fApeirun [u ap.] ; mox obmieii penakiueit B. H.
Speiruna. — 2-e u3a., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. —



http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/
https://urait.ru/bcode/536659

380 c. — (O6meobpa3oBarenbubiii uki). — ISBN 978-5-534-16228-8. — Tekcr :
anexkTpoHHslid // OOpasoBarenbHas 1atdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/544794

3. Kamenckuii, A. A. buonorus. O6mas 6uosnorust. 10-11 kmaccer [Teker] : yueOHuk / A.
A. Kamenckuii, E. A. Kpukcynos, B. B. Ilaceunuk. - 6-e¢ u3m., crep. - Mocksa :
Hpoda, 2018. - 368 c. 20

4. Konecnukos, C. W., O6mas 6uomnorus : yuebnoe nocobue / C. . KonecHnkoB. —
MockBa : KuoPyc, 2023. — 287 c¢. — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522 . — TekcT : 31eKTPOHHBIH.

3.3.2. lonoJiHUTEJIbHAS JIUTEPAaTypa

1. MamonTtos, C. I'., O6mas 6uomnorus : yueonuk / C. I'. MamonTos, B. b. 3axapo. —
Mocksa : KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.:
https://book.ru/book/948581 . — TekcT : 3NMeKTPOHHBIN.

2. Mycradun, A. I'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapoB. — Mockaa :
KuoPyc, 2024. — 423 ¢. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 . — TekcT : 31MeKTPOHHBII.

3.3.3. Ilepuoanueckue u3aaHusi

1. W 3Bectus BeicmuX y4eOHBIX 3aBeneHuil. CeBepo-KaBkasckuii peruon.Cepusi:
EcrectBennbie Hayku - HayuHas a5ekTpoHHas OuOnroTexa «eLIBRARY.RU. -
URL: http://elibrary.ru/title_about.asp?id=7362

2. BectHuK Anpirelickoro rocyaapcrBeHHoro yausepcutera. Cepus 4: EcTecTBEHHO-
MaTeMaTHYecKue U TexHudyeckrue Hayku- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351

3. TlpodeccronanbHoe oOpa3oBanue B coBpeMeHHOM mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

4. bwuonorus B mkoiue - URL: https://dlib.eastview.com/browse/publication/92107

5. Hayka u mxona - URL.: https://dlib.eastview.com/browse/publication/79294

3.3.4.IlepeyeHnb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTH
«HHTEpHET», HEOOXOTUMBIX /IS OCBOECHHS THCIUTIIHHBI

1. DBC «Yuupepcurerckas ouommoreka ONLINE»: caiit. — URL: http://biblioclub.ru

2. DBC UsparensctBa «Jlauby: caiit. — URL: http://e.lanbook.com

3. DBC «lOpaiit»: caiir. — URL: https://urait.ru/

4. DBC «BOOK.ruy»: caiit. — URL: https://www.book.ru

5. DOBC «ZNANIUM.COMy: caiit. — URL: https://www.znanium.com

6. bBassl nanaeix xomnaauu «Vcr Bero»: caitt . — URL: http://dlib.eastview.com

7. Hayunas snektponHas oubnmoteka «eLabrary.ruy: caiit. — URL: http://elibrary.ru/

8. Dunexrponnas 6ubnmnoreka "U3narensckoro noma "['pedbennukon”. - URL:
http://www.grebennikon.ru/

9. VuuBepcurerckas nndopmanmonnas cucrema POCCHUS (YUC Poccus). - URL:

http://uisrussia.msu.ru/



https://urait.ru/bcode/544794
https://book.ru/book/949522
https://book.ru/book/948581
https://book.ru/book/950239
http://elibrary.ru/title_about.asp?id=7362
http://e.lanbook.com/journal/element.php?pl10_id=2351
http://e.lanbook.com/journal/element.php?pl10_id=2399
https://dlib.eastview.com/browse/publication/92107
https://dlib.eastview.com/browse/publication/79294
http://biblioclub.ru/
http://e.lanbook.com/
https://urait.ru/
https://www.book.ru/
https://www.znanium.com/
http://dlib.eastview.com/search/simple
http://elibrary.ru/
http://www.grebennikon.ru/
http://uisrussia.msu.ru/

10.

11.

12.
13.

"Jlekropuym TB" - Buneonekuu Beaynux jekropoB Poccuu. - URL:
http://www.lektorium.tv/

ba3za y4eOHbIX MI1aHOB, Y4€OHO-METOUYECKUX KOMIUIEKCOB, TyOJUKaIUi 1
koHpepenmmit KyoI'Y. - URL: http://docspace.kubsu.ru/

Poccuiickoe oopasoBanue [Denepanbubiii moptai]. - URL: https://www.edu.ru/
LHOC «Mos mkomnay: cait.- URL: https://myschool.edu.ru/



http://www.lektorium.tv/
http://docspace.kubsu.ru/
https://www.edu.ru/
https://myschool.edu.ru/

4. KOHTPOJIb n OLEHKA PE3YJIBTATOB OCBOEHMUA
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

4.1. Koumpono u ouenka pe3yibmamos O0C60€HUA O00ULe00pPA306amebHOl
OUCUUNTTUHDBL
Kontponr u oOlleHKa pe3yJabTaTOB OCBOCHHS  00I€00pa30oBaTEIbHON  TUCHUILIAHBI

pPacKpbIBalOTCS 4epe3 AMCLUMIUIMHAPHBIE PE3yNbTaThl, HAIpPaBJICHHbIE Ha (HOPMHpPOBAHUE
001X U MpodeccHOHAIbHBIX KOMIIETEHLIMA MO pa3iesiaM M TeMaM COJEepKaHus y4yeOHOro

MaTepuana.
OOmas Paznen/Tema Tun oueHOYHBIX MEPONPUATHIA
KOMTICTEHITHUS
Paznen 1. Knerka — KonTtponbshas pabora
CTPYKTYpPHO- “MouneKyJISIpHBIN YPOBEHb
(yHKIMOHANbHAS SAMHHMLIA OpraHU3aluK )KUBOTO”
KHBOTO
OK 02 Tema Nel.l. 3anoJgHeHue TaOJIUIIBI Cc
buonorus xak Hayka ONHUCaHUEM METOJIOB
MHUKPOCKOIIUPOBaHHS €  HX
JIOCTOMHCTBAMH M HEJIOCTATKAMH.
3anonHeHne TaOMIBl  «Brman
YUEHBIX B pa3BUTHE OMOJIOTUN»
OK 02 Tema Nel.2. 3anogHeHne CpaBHUTEIBHON
OOmras xapakTepucTUKa TaOJIUIBI CXOJICTBA U PA3INYM
KU3HU ’KMBOT'O U HE KUBOTO
OK 01 Tema Nel.3. OpoHTATBHBIN OMPOC
OK 02 buonorudecku BaxkHbie [ToaroroBka YCTHBIX
OK 04 XUMHUYECKHAE COEOUHEHUS COOOIIEHUIT c
npe3eHTanuen
Brinonnenue u 3alInTa
71ab0opaTOPHBIX pabor:
«Onpenenenne BuramuHa C B
NPOAYKTAaX MUTAHUSY,
«I'uapodumnpHO-TUAPOGOOHEIE
OK 01 Tema Nel.4. OuenuBaemasi JIUCKyCCUSI TIO
OK 02 CrpykTypHO- BOIIPOCaM JICKIIUH
OK 04 dbyHKIIMOHATbHAS PazpaboTka MeHTaIbHOW KapThl MO
OpraHM3aIus KIETOK KIacCU(pUKAUA  KIETOK H  UX
CTPOCHHIO Ha npo- u
9YKapUOTHYECKUX M 10 1apCTBAM B
MHUHH TpyIIax
Brinonnenue u 3amuTra J'Ia60paT0pHBIX
pabot: «CTpoeHue KIETKH (pacTeHwus,
KHNBOTHBIC, I‘pI/I6BI) u KIJIICTOYHBIC
BKJIIFOUCHMU S (KanMaJ'I, KapOTUHOHUHI,
XJIOPOILIACTHI, XpOMOHJ'IaCTBI))),
«IIponnnaemocts MeMOpaHBbl
(HJ'I8.3MOJ'II/13, I[CHJI8.3MOJII/I3)»




OK 01 Tema Nel.5. @poHTATBHBIN
OK 02 CrpyKTypHO- onpoc Pa3zpabotka
dbyHKIHOHATbHBIE (PAKTOPBI | TJI0CCapus
HACJICJICTBEHHOCTH Pemenne 3ana4d Ha onpenenexHne
MOCJIeI0BATEIbHOCTH HYKJICOTUI0B
OK 01 Tema Nel.6. ®poHTaTBHBINA OIPOC
OK 02 [Ipoueccsr Tect «IIponeccl MarpuyHOTO
MaTPUYHOTO cuHre3a» Pemenue 3amau  Ha
CUHTE3a olpejesieHne
HOCIeJ0BATEIbHOCTH
aMUHOKHCIIOT B MOJIEKYJie OeKa
Pemenne 3amau Ha ompeneneHue
HOCIe0BATEIbHOCTH
AMUHOKHCIIOT B MOJIEKyJie Oenka
B ciyyae U3MEHEHUS
HOCeI0BATEIbHOCTH
Hykneorunos JJHK
OK 02 Tema Nel.7. @poHTaNIBHBINA OIIPOC
OK 04 Heknetounsie popmbl [TonroroBka YCTHBIX COOOIIEHUN C
KU3IHU npe3eHTanuen (BUpyCHBIE u
OakTepuaIbHbIC 3a00JIeBaHusl.
OOuue OPUHLMIBI UCHOJIB30BAHUS
JIeKapCTBEHHBIX BEIIECTB.
OcobenHoctu NpUMEHEHUS
AHTHOMOTHUKOB)
OK 02 Tema Nel.8. OpoHTATBHBINA OMIPOC
O6meH 3anoyiHeHue CpPaBHUTEJILHOU
BEUIECTB U TaOJUIBl XapaKTEPUCTUK THUIIOB
HpeBpalieHue oOMeHa BelIecTB
SHEpPrUM B KJIETKE
OK 02 Tema Nel.9. OO6cyxaeHne Mo BompocaM JIEKIIHH
OK 04 Kv3HEHHBII UK Pa3paboTka 1eHTHI BpeMEeHH
KJIETKU. MHUTO3. KHU3HEHHOTO ITMKJIa
Melio3
OK 02 Tema Ne2.1. OueHuBaemasi TMCKyCCHUS
OK 04 Crpoenue PazpaboTka MeHTanmbHOW  KapThl
Oopranmsma TKaHEed, OpraHOB M CHUCTEM OPraHOB

opranu3mMoB (pacTeHHUs, KUBOTHBIC,
YEJIOBEK) c KpaTKOM
XapaKTEPUCTUKOW  HMX  (PYHKIIHMA
[logroroBka ¥ TOpeACTaBJICHHUE

YCTHBIX COO0IEeHNH C
Hpe3eHTaIuen (MMMYHUTET,
UH(EKIINOHHBIE 3aboneBanus,

SIUIEMUH, BaKIIMHAIIS )




OK 02 Tema No2.2. ®poHTaTBHBIN oIpoc
Dopmbl 3anonHeHne TaONMIBl C
Pa3MHOXEHHUS KpaTKON
OpraHHU3MOB XapaKTEPUCTUKON U MpUMepaMu
dbopm Pa3MHOXEHUS
OpraHU3MOB
OK 02 Tema No2.3. PazpaboTka JIeHTBI BpeMEHU C
OK 04 Omnrorenes XapaKTEPUCTUKOMN ATANoB
KUBOTHBIX U OHTOTE€HE3a OTACJBHOW TPyHIoi
YeJIoBeKa KUBOTHBIX U 4YEJIOBEKa IO
MUKPOTPyIIamMm
Toaonm/amnan
OK 02 Tema Ne2.4. CocTaBlieHHE J>KH3HEHHBIX IIHMKIIOB
OK 04 Onrorenes pacTeHwui 1Mo otaenaM (MOXOBHUIHBIE,
pacTeHuit XBOIIIEBUIHBIC,
NanopOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, MTOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTka rinoccapus
OcHOBHBIE TOHATHUS Tect
TeHETUKHU
OK 02 Tema No2.6. OpoHTATBHBINA OMIPOC
OK 04 3aKOHOMEpPHO Tect mo Bompocam JEKIUHU
CTH Pemenue 3a1a4 Ha
HacJIeJOBaHU olpesielieHne BEpPOSITHOCTHU
s BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPH
MOHO-, M-, TOJUTUOPUTHOM H
AQHAJIM3HUPYIOIIEM CKpPEIMBaHUH,
COCTaBJICHHE TeHOTHUITMYECKUX
CXeM CKpEIIUBaHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3aumonericteue Pa3zpaboTka rioccapus
TeHOB Pemmenue 3ama4 Ha onpeneneHue
BEPOSTHOCTU BOZHUKHOBEHHUS
HACIIEJICTBEHHBIX MPU3HAKOB MPH
Pa3IMYHBIX TUTIAX B3aUMOJIEHCTBUS
T€HOB, COCTaBJICHUE
FEHOTUIMYECKUX CXEM
OK 01 Tema Ne2.8. Tect
OK 02 CuemieHHOE PaspaboTtka rioccapus
HacJIeJOBaHHE Pemenue 3aga4u Ha onpeenexHue
MPU3HAKOB BEPOSITHOCTA BOSHUKHOBEHUS

HACIIEJICTBEHHBIX MPU3HAKOB MPH
CIICTIJICHHOM HacCJIeIOBaHUH,
COCTAaBJIEHHE T'€HOTUITNYECKUX
CXEM CKpEIUBaHUs




OK 01 Tema Tect
OK 02 No2.9. Pa3paboTtka rioccapus
I'enernka Pemenne 3agau Ha onpeneneHue
roJjia BEPOSITHOCTA BOSHUKHOBEHHUS
HACJICICTBEHHBIX TPU3HAKOB,
CIICIJICHHBIX C ITOJIOM, COCTaBJICHHUE
TCHOTUITUYCCKUX CXEM CKPEIIUBAHUS
OK 01 Tema Ne2.10. TecT
OK 02 ['eneruka PazpaboTtka rioccapus
YyeJIOBEKa Pemenue 3aau Ha onpesieneHue
BEPOSITHOCTU BOSHUKHOBEHHUS
HACJICICTBEHHBIX TPU3HAKOB,
UCIOJIb3YSI METO/Ibl TCHETUKHU
YeJIOBEKAa, COCTaBJICHHUE
FEHOTUIINYECKUX CXEM
ckpenruBanus [1loaroToBka yCTHBIX
COO0IIeHUH ¢ TIpe3eHTaIuel o
HACJICICTBEHHBIX 3a00JIEBAaHUSIX
YyeJI0BEKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEpH Pemienue 3aga4 Ha onpenesieHue
OK 04 OCTH TUTIa MyTaIluy TPH Teperaye
M3MEHYUBOC HACJICICTBEHHBIX MPU3HAKOB,
TH COCTaBJIEHHE M€HOTUIINYECKUX
CXEM CKpEIINBaHUs
OK 01 Tema Ne2.12. Cenexuus Tect
OK 02 OpraHu3MOB Pa3zpaboTka rioccapus
Pemenne 3aga4 Ha onpeienieHne
BO3MOKHOI'O BOSHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB 110
CEJIEKI[NH, COCTABIICHUE
TEHOTHITMYECKUX CXEM CKPEIINBAHUS
Paznen 3. Teopus
BOJIIOLIUHA
OK 02 Tema 3.1.
OK 04 Hcropus 3BONIOLMOHHOTO OpOoHTAIBHBIN OIIPOC
YUCHHS Pa3paboTka JeHTHI BpeMEeHH
pa3BUTHS IBOJIFOIIMOHHOTO
YUCHHS
OK 02 Tema 3.2. OpoHTaTBHBIN OMPOC

MuxkposBontonus

Pa3paboTka rioccapust TEepMUHOB




OK 02 Tema 3.3. OneHnBaemasi TUCKyCCHUs
MaxkponBosnronus PazpaboTtka rioccapus
TEPMHUHOB
OK 02 Tema 3.4. OpoHTANTBHBINA OMIPOC
OK 04 Bo3nuknoBenue u passutue | [loaroroska u npencraBieHue
KU3HH Ha 3emie YCTHOTO COOOILEHUS U JICHTHI
BpPEMEHU BOSHUKHOBEHUS U
Pa3BUTHS KUBOTHOTO U
pacTUTEIBLHOTO MUpA
OK 02 Tema 3.5. OpoHTANTBHBINA OMIPOC
OK 04 [Ipoucxoxaenue ueiaoeka — |Pa3paboTka JIEHT BpeMEHU U
aHTPOTIOreHe3 MEHTAJIbHBIX KapT Ha BHIOOP:
“OBoJroIUs COBPEMEHHOTO
yenoseka’, “Bpems u mytu
pacceneHus 4eaoBeKa 1o MiaHeTe”,
“Bnusinue reorpaduyeckoil cpeasl Ha
Mop¢osioruio U GU3HOIOTHIO
yenoBeka”, “YenoBedyeckue pacel’”,
obcyxaeHue
Pasnen 4. Dxonorus
OK 01 Tema 4.1. TecT mo skoJoTHUeCcKUM (pakTOopaMm u
OK 07 DKkoJoruueckue HakTopsl cpelaM KU3HU OPraHU3MOB
U Cpe[Ibl KU3HU.
OK 01 Tema 4.2. CocTtaBiieHHE CXEM KPYyroBOpoTa
OK 02 [Tonynsuus, BEIIECTB, UCIIOJIB3YSI MaTEpUAIIbI
OK 07 CcO001IIeCTBA, JIEKIIUA
KOCHCTEMBI Pemenue npaktuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJJaHUi IO MTePeHOCy BEIIeCcTBa U
HHEPTUM B HIKOCUCTEMAX C
COCTaBJICHHE TPOPHUUECKUX IeTel U
nUpaMul OMOMAacChl U SHEPTUU
OK 01 Tema 4.3. OuenuBaemas
OK 02 buocdepa - rmobansHas nuckyccus Tect
OK 04 JKOJIOTUYECKAs CUCTEMA Pemenune npaktuko-
OK 07 OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4

Ha OMpeesICHUE IIONIA N
HaCaXCHUM 11 CHUKECHUS
KOHIIEHTPAIMU yTJIEKUCIIOro rasa B
aTMocdepe CBOETO peruoHa
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OK 01
OK 02

Tema 4.4.

Tect

OK 04
OK 07

Bnustare aHTpOTOTeHHBIX
(dakTopoB Ha buochepy

Pemenne npaktuko-
OpPUEHTHUPOBAHHBIX PACYETHBIX
3aJIaHAN 110 COXPAHEHUIO
IPUPOJIHBIX PECYPCOB CBOETO
peruoHa npoKUBAHUS

OK 02
OK 04
OK 07

Tema 4.5.

Brnusanue conuainHoO-
9KOJIOTUYECKHUX (PaKTOPOB Ha
3JI0pOBbE YEJIOBEKA

OuenuBaemasi TUCKyCCHUS
BrImomHeHUS TPaKTHYECKUX
3agaHui: “OnpeneneHue
CYTOYHOTI'O pallHOHA TUTAHUS,
“Co3aanue MHIUBUAY ATIbHON
HaMSITKU TI0 OpraHU3aIuu
panoHanbHON (HU3nUecKon
AKTUBHOCTH

BrinmonaeHue mabopatopHoit
paboThl Ha BBIOOP:
"VMmcTBEHHAas
paboTocnocoOHOCTR",
"Bausane abnoTHIeCcKuX
(bakTopoB Ha yenoBeka (HU3KHE
U BBICOKHE TeMIeparypsi)"”

*TIpodeccruonanbHO-
OPUEHTUPOBAHHO COJICPKAHUE
Paznen 5. buonorus B xu3uu

3ammTa Keica: npecTaBlIeHNue
pe3yJIbTaTOB peUIeHUs KeHCOoB
(BBICTYIUICHHE C MPE3CHTAIIMECH )

OK 01
OK 02
OK 04

*Tema 5.1
BHOTEXHOJIOTHH B )KU3HU
KaX10TO

BrinosineHue keiica Ha aHaJIu3
uH(OpMAITUX O HAYYHBIX
JOCTHIKEHHUIX B 001aCTH
FeHETHYECKHUX TEXHOJIOTHH,
KJICTOYHON MH)KEHEPHUH, MUILEBBIX
OMOTEXHOJIOTHI (110 TpyImaMm),
peACTaBJICHUE PE3yIbTAaTOB

v

OK 01
OK 02
OK 04
IIK...

*Tema 5.2.
BHOTEXHOJIOTHHN U paCTCHHS

BrinonHeHue Kelica Ha aHAIU3
uH(OpPMAITUX O Pa3BUTHHU
OMOTEXHOJIOTHH ¢ UCIIOJIL30BaHHEM
pactenui (110 Tpymnmnam),
MPEJICTABIICHUE PE3YJIbTATOB
pELICHUsT KEWCOB

Pasnen 6. buoskonornueckue
HUCCIIEJOBaHUSI

[IpeacraBnenue pe3ynbTaToB
BBITIOJIHEHUS y4eOHO-
HCCJIeI0BATENbCKUX POEKTOB
(BBICTYIIICHUE C MTPE3CHTAIMEH )
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OK 01 Tema 6.1. OcHOBHEIC Brinonnenue nabopatopHbix paboT Ha

OK 02 METOAbI BbIOOP B MUHUIPYIIIAX:

OK 04 OMOAKOJIOTHUECKIX 1. Buiusnue Temneparypsl Ha

OK 07 HCCIIEI0BaHUN pocTa ¥ PU3HOJIOTHUECKYIO
AKTUBHOCTH JPOXKKEBBIX
KJIETOK

2. BrnusiHue yrieBoaoB Ha
pocta ¥ PU3NO0JIOTHIECKYIO
AKTHBHOCTH JAPOIKEBBIX
KJIETOK

3. CoueraHHOE BIUSHHUE TEMIIEPATYPHI U
yTJIEBOJIOB HA POCTa U
($U3MOIOrMUECKYI0 aKTUBHOCTh

OK 01 Tema 6.2 Brinonnenue yueoHo-

OK 02 buoskonornyeckuii YICCIIEJOBATENLCKOTO IPOEKTA Ha
OK 04 OKCIICPUMEHT BHIOOD:

OK 07 1. Ouenka kayecTBa

aTMOC(epHOTO BO3ayXa

2. OreHka KayecTBa IOYB
METOIOM
dbuToTECTHPOBAHUS

3. Orenka Ka4ecTBa BOJI
MOBEPXHOCTHBIX BOJOEMOB 10
OPraHOJICTITHYECKUM U (PU3UKO-
XHMHUYECKHM CBOMCTBAM

4. Brnusaue [TAB Ha pocT u
pa3BUTHE CEMSH BBICIITHX
pacTeHui

5. BausgHue cojeBOro 3arpsa3HeHus Ha

OK 01

OK 02 BBIHOHHCHI/IC SK3aMCHAIIUOHHBIX

OK 04 . H
3a1aHUun

OK 07

4.2. Kpumepuu ouyenku 3nanuii
Kontpons u olleHKa pe3yibTaTOB  OCBOCHHSI  Y4eOHOW  JAMCIMILIMHBI

OCYIICCTBIISICTCS MpEIoJaBaTelieM B IPOILECCe IMPOBEACHUS IPAKTHUYECKHX pPadoT,
TECTUPOBaHMS, COOECeIOBaHUS IO Pe3yJbTaTaM BBINOJHEHHUS J1aOOpaTOPHBIX padoT, a
TaKKe PEIICHUs 3a7a4, COCTaBJeHHsS pabodmx TaOJMII W IMOJATOTOBKH COOOIICHHH K
YpOKy. 3HaHUSA CTYJACHTOB Ha TIPAKTUYECKHX 3aHATHUAX OICHUBAIOTCA OTMETKAMHM
COTIUIHOY, «XOPOII0», KYIOBJICTBOPUTEIHHO» B «HEYJIOBICTBOPUTEIHHOY.

YcTHBIM ompoc. YCTHBIA OTBET — OTO Pa3BEPHYTHIM pacckas, BKIKOYAIOIIUN
TEOPETHUYECKUE MATEpUAIBl U NPUMEPBl UX IPUMEHEHHS. Y IOBICTBOPUTEIBHAS OLICHKA
CTaBUTCS, €CIIK CTYJIEHT JEMOHCTPHPYET HETIyOOKHE TEOPETUYECKHUE 3HAHUS, MPOSBIISCT
cabo chopMUPOBAHHBIE HABBIKM aHAIM3a SBJICHUN WM MPOIECCOB, HEJOCTATOYHOE YMEHHE
JeJaTh apryMEHTHUPOBAHHbBIE BBIBOABI U IPUBOJHUTH IPUMEPHI, MMOKA3bIBAET HE JOCTATOYHO
CBOOOZHOE BIJIAJICHUE MOHOJIOTMYECKON peYbl0, TEPMHHOJOTHEH, JIOTHYHOCTBIO U
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MOCJIEIOBATENbHOCTBIO U3JI0KEHHUS, IEIAET OMMOKH, KOTOPhIE MOXKET UCIIPABUTH TOJIBKO NPHU
KOPPEKLMH MPENO0IaBaTEIEM.

Pedepar. Ilpogykr camocToATENbHOM pabOTHI CTYAEHTA, MPEACTABIAIOMNNA cO00M
KpaTKO€ W3JI0)KEHWE B IHCbMEHHOM BHJIE€ IOJYYEHHBIX pE3yJbTaTOB TEOPETUUYECKOTO
aHaJdu3a ONpEeNeNeHHON HaydyHOU (y4eOHO-HCCNENOBAaTEIbCKOW) TEMBI, TJA€ aBTOP
pPacKpbIBae€T CyTh HCCIIEIyeMOM HpPOOJIEMbI, MPUBOAUT PA3IUYHbIE TOYKU 3PEHUs, a TAKKE
coOCTBEHHbIE B3IIAAbl Ha Hee. PedepaT oneHuBaercs MO KOJIMYECTBY IPUBICYEHHBIX
WCTOYHUKOB, TIIyOMHE aHalu3a MpoOJieMbl, KaueCcTBE OOOCHOBAHHWS ABTOPCKON TMO3UIIUH,
INIyOMHE PAcKpBITUS TEMbl. Y JOBJIETBOPUTENbHAS OLEHKA CTABUTCS, €CIM TeMa OCBEIICHA
JUIIb YaCTUYHO, JOMYILIEHbl (PaKkTUYeCKHue OIMOKH B COJIEp:KaHUU pedepara, WM UMEOTCS
CYILLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHMM K pedepupOBaHUIO, WIIM HEIOJIHbIE OTBETHI Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI.

Tectr. Cuctema cTaHIapTU3MPOBAHHBIX 3a/JaHUM, MO3BOJISIONIAS ABTOMATHU3HPOBATH
MPOIIEAYPY H3MEPEHHs] YPOBHSI 3HAHUM W YMEHHU oOyuaromierocsi. TecT OIleHWBaeTCs Mo
KOJIMYECTBY NIPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

Konrtpoabnasa pabora. [lucemeHnHas npoBepouHas paboTa, MpeacTaBisiomias codon
U3JI0’KEHHE OTBETOB HA TEOPETUUYECKUE BOMPOCHI MO COACPKAHUIO YUYEOHOW TUCUUIUIMHBI U
pelieHre MpakTHUYecKux 3anaHuil. Pabota oneHuBaercs yAOBIETBOPUTEIBHO, €CIH
BBITIOJIHEHO HE MEHee MOJIOBUHBI paboThl WM JONYIIEHO B HeW He Oojiee NBYX IpyObIX
omuOOK Wi He OoJiee OAHOM TpyOO OITMOKH M OJTHOTO HEeJI0YeTa, MU He 00Jiee NBYX-TpeX
HEerpyObIX OMMOOK, WM OJHOW HErpyooi OIIMOKM M TpeX HEI0YETOB, WM MPHU OTCYTCTBHU
OLIMOOK, HO TP HAJTUYKH 4-5 HEJ0UYETOB.

IIpakTnueckass padora. Ilpaktuueckas pabota — 3TO OCOOBI BUJ J1€ATEIHLHOCTU
o0y4aromerocs, 4To Mopa3yMeBaeT BhIMOIHEHHS Pa3HOIJIAHOBBIX 3aJJaHUI, HE CBA3AHHBIX C
00paboTKOIl TeopeTHueckoro Marepuasia. Bo BpeMs BBINOJHEHUS CTYJIEHTY HEOO0XOAUMO
UCIIOJIB30BAaTh paHee I[OJyYEHHbIE TeopeTudyeckue 3HaHus. llomoxxutenbHas OLEHKa
CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUsI MPAKTUYECKON paboOThl ¢ 3aMEUaHUSIMU; CTYIEHT
OTBETUJI HA BCE KOHTPOJIbHBIE BONPOCHI C 3aMEUaHUSIMH.

OrneHka «OTIUYHO» BBICTABIISETCS, KOTIa CTYIEHb MTOKA3bIBAET TITyOOKOE BCECTOPOHHEE

3HaHME pa3fena JUCHUIUIMHBIL, O00Sf3aTeIbHOM U JIOTOJHUTENBHOW  JIUTEpaTyphl,
apryMEHTHPOBAHO U JIOTHUECKU CTPOMHO M3JIaraeT MaTepual, MOKET MPUMEHSITh 3HAHUS JIJIs
aHaJIM3a KOHKPETHBIX CUTYAaIIHi.

OneHka «XOpOIIo» CTaBUTCS TMpPH TBEPAbIX 3HAHUSAX pas3delia JTUCHUIUIUHBL,
00s13aTeNbHON  JIUTEpaTypBHl, 3HaKOMCTBE  C  JIOTIOJHUTEIBHON  JIUTEpaTypo,
apryMEHTHPOBAaHHOM H3JI0KEHUU MaTepuaia, YMEHUM MPUMEHUTh 3HAHUS JUIS aHalu3a
KOHKPETHBIX CUTYaIIHUM.

OneHka «yJOBIETBOPUTEIHLHO» CTABUTCS, KOTJa CTYJCHT B OCHOBHOM 3HAET pasfeln
JTUCIUTUIMHBI, MOXET MPAaKTHUECKU IPUMEHUTH CBOU 3HAHUSI.

OHeHKa CKHCYAOBJICTBOPHUTCIIbHO» CTABHUTCA, KOT'Ja CTYIACHT HC OCBOMJI OCHOBHOI'O
COACPIKaHUA MpEaAMETAa U c1a00 3HaeT 1/13yqaeMLH71 pas3acit AMCHUITIIIMHEL.

4.3. Ouenounvle cpedcme 0711 NPOGEOCHUS MEKyulell ammecmauuu
Texymuii KOHTPOJIb TPOBOAUTCS B hopMe:

-MHAUBUYAJIbHBIA YCTHBIN OIPOC

-IIMCbMEHHBIA KOHTPOJIb

-TECTUPOBAHUE 10 TEOPETUUECKOMY MaTEpHaTy

-npakThueckas (1aboparopHas) padoTa

-3ammuTa pedepara, scce, KeHcoB
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-3aIIMTa BBIITOJIHEHHOTO 3aJIaHMS,
-pa3paboTka mpo0OeMbl Kypca (Ipe3eHTaIus).

4.3.1. IlpumepHnoie 6onpocsl 014 npogedeHus meKyuieil ammecmayuu

buonorunueckue nayku. Kakoe 3Hauenue numeet 6uosnorus?

YPOBHU OpraHn3anuy KUBOU IPUPOJIBI.

Ilonstue «Kierka». XUMHUUECKHE SJIIEMEHTHI, BXOIAIINE B COCTaB KICTKH.
Ponb HEeopraHnyeckux BEIIECTB, BXOAAIIUX B COCTaB KIETKH.

3HaueHue BOJBI JJIs HKU3HEAESTEIIbHOCTH KIETKH.

Opranuyeckue BEUIECTBA, BXOAIINE B COCTaB KIETKH, U UX POJIb B KIIETKE.
Otnnuus ctpoenus moinekys JJHK u PHK.

Bupycsl kak HekineToyHasi popMa KU3HU U UX 3HAYEHUE.

6. OcoOeHHOCTU CTPOEHUS PACTUTEIHLHOMN KICTKHU.

7. Oco0eHHOCTU CTPOCHUS KUBOTHOMN KIIETKH.

[TnacTuueckuit oOMEH B KJIETKE Ha MpuMepe OMOCUHTE3a OelKa.

19.  Duepreruueckuit 0OMeH.

20. UYro Takoe >XKM3HEHHBbIM IMKI KieTku? Ilepeuncnute THUMBI AeTEHUS KIETOK, HUX
3HaYEHUE.

hPEREONoORrWNE

|
oo

4.3.2. IIpumepnsle 60npocwl 0131 NPOBEOCHUS IK3AMEHA.

1) Tloustue (onpenencuue, TepmuH) «buonorus». KakoBbl MpHU3HAKK )KUBBIX OPraHU3MOB?

2) buonornueckue Hayku. Kakoe 3HaueHne umeeT OHOIOTHs?

3) VYpoBHU OpraHM3aIuH KUBOH TPUPOIBL.

4) Tloustue (ompeneneHue, TepmuH) «Kierka». XUMHYECKHE 3JEMEHTBI, BXOMAIIME B COCTaB
KJIETKH.

5) Poub HEOpraHWYECKUX BEIIECTB, BXOIAIINX B COCTAB KICTKH.

6) 3HaueHHe BOJbI IS )KU3HEACATECIBHOCTH KIICTKH.

7) OpraHuyecKkue BeIIecTBa, BXOISIIINE B COCTAB KJICTKH, U UX POJIb B KIIETKE.

8) Omnmums crpoenus moekyn JJTHK u PHK.

9) Bupycsl kak HekJIeTouHas (popma KHU3HU U UX 3HAYCHUE.

10) [Mousitue (onpenenenue, Tepmut) «I'er», «eHeTnueckuit koa». Permmukarms JTHK.

11) Yto Takoe >KU3HEHHBIN UK KiIeTKu? [lepeuncinTe TUIIBI IeICHUs KIETOK, MX 3HAaYCHHE.

12) MuTo3. brosoruueckoe 3Ha4eHUEe MUTO3a.

13) [luTokuHE3.

14) OxapakTepu3yiTe THITbI PA3MHOXKCHUS.

15) Kakue hopmbl 6CIiosioro pasMHOKEHHsI IIIUPOKO MPUMEHSIOTCS B CEIIbCKOM X03sHCTBE?

16) Meiio3. buonoruueckoe 3HaueHne Melo3a.

17) Tlouemy mpu MOJIOBOM Pa3MHOKEHUHU MOSBISIFOTCS OPraHU3MbI ¢ HauboJiee pa3HOOOpa3HBIMH
MpU3HaKaMu?

18) OnuminTe NpoLecchl Pa3BUTHS CIIEPMATO30H/I0B H SIMIIEKIICTOK.

19) OmnonoTBOpeHue. bronornyeckoe 3HaYCHHE OILIOAOTBOPCHUSL.

20) ITonsitue (onpenenenue, tepmuH) «OHTOreHe3y. Kakue CTaanu MPOXOJUT OPraHU3M B CBOEM
pa3zBuTHH?

21) PenpoIyKTUBHOE 3/I0POBBE YEIOBEKA.

22) Ha30BuTe MPUYMHBI HAPYIICHUH B Pa3BUTHH OPraHU3Ma.

23) Bpen pasBuBaromemMycst OpraHu3My HAHOCHMBIH KypeHHEM, YIOTpPEOJIEHHEM ajKOrois |
HapKOTHUKOB.

24) Bnusinue 3arps3HEHUS] OKPYKAIOIIEH Cpeibl Ha pa3BUTHE YeIIOBEKa.

25) [Monsitue (onpenencuue, rTepmuH) «I'eH». Kakue reHpl Ha3bIBAIOT CICTIIICHHBIMU ?

26) PackpoiiTe MOHSATHE HACIEACTBEHHOCTH.

27) 'eHeTnyeckasi CHMBOJIMKA.
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28) HazoBuTe TspKeNOE HACIEACTBEHHOE 3a00ICBaHUE YCIIOBEKA, CICIUIEHHOE C ITOJIOM.

29) HacnencrBeHHbIe OOJIC3HU YENIOBEKa, UX PUYMHBI M MPO(UITaKTHKA.

30) HazoBuTe OCHOBHBIC (POPMBI MYTAI[HOHHOW HM3MEHYMBOCTH. [IpUBEIUTE HpPUMEPBI TIIYOOKHUX
MYTAI[MOHHBIX U3MCHEHUI CPEI PACTCHUH U )KMBOTHBIX.

31) OnummTe METOAbI COBPEMEHHOM CEJICKITHH.

32) [IpuBemuTe MpUMEPhl HCIOJIB30BAHHS MAacCOBOIO M HHIAMBHIYAJIbHOTO OTOOpa B CEIICKIIUU
pacTeHui.

33) OcHOBHBIC 33/1aUH, CTOSIIIUE ITEePe]] ONOTEXHOJIOTHEH.

5. METOANYECKHUE YKA3AHUS 1JIA OBYYAIOLIUXCA IO OCBOEHUIO
JANCIUAITINHBI

Hucturuinaa  «buonorus»  HameneHa Ha  TOJyYCHHWE 3HAHMW B o0yiacTu
€CTCCTBEHHOHAYYHBIX JIUCITUTIIINH.

C TOYKHM 3pEHHUS HCIOJIB3YEMBbIX METOJOB JICKIIUU TOJPA3ACISIOTCS CIICTYFOIIHM
oOpa3oM: MHPOPMAITMOHHO-00BACHUTEIbHAS JICKIIHS, IMOBECTBOBATEIbHAs, JIEKIHsI-Oecea,
npoOaeMHast JIeKIUs U T. 1.

OOy4eHHEe CTYJCHTOB OCYIIECTBISICTCS MO TPAJAMIIMOHHON TEXHOJIOTHH (JICKIMOHHBIN
MaTepuall, MPaKTUYSCKUEe | JIA0OpATOPHBIC 3aHATHS, CAMOCTOSTEIbHBIE pPabOThI) C
BKJIFOUEHHEM WHHOBAIIMOHHBIX DJIEMEHTOB.

YcTHOE M3JI0KEeHUEe y4eOHOTO MaTepuaia Ha JICKIUU JIOJDKHO KOHCIEKTHPOBATHCS.
Crnymath JISKIIMIO HY)KHO YMETh — IOJJICPKUBATh CBOE BHUMAHHE, MOHATh W 3alIOMHHTH
YCIIBIIIIAHHOE, YJOBUTH Tay3bl. B mporecce M3JI0KEHHs TperojaBaTesieM JISKIIUA CTYJACHT
JO/DKCH BBISICHUTH BCE HEMOHSTHBIC BOIPOCHL. 3allMChIBaTh COJEP)KAHUE JICKIIUA HYXHO
00s3aTeJIbHO — 3aIIMCH TTOMOTAIOT IMOJICP)KMBATh BHUMAHHUE, CIIOCOOCTBYIOT MOHUMAHHUIO M
3aIIOMUHAHUIO YCIIBIIIIAHHOTO, IPUBOMT 3HAHUE B CHUCTEMY, CIIY KaT OMOPOH IS rmepexoja K
0oJiee rIIyOOKOMY CaMOCTOSATEILHOMY U3YUYCHHIO TIPEeIMETA.

MeToudyeckue peKOMEH IallMU 110 KOHCTIEKTUPOBAHUIO JICKIIHIA:

— 3alUCh JODKHA OBITh CHUCTEMHOM, MPEICTaBIATh COOOW COKpAIl€HHBIH BapHaHT
JICKIIMHU TpenoaaBareis. HeoOxoaumo ciryiiarh, 00 {yMbIBaTh M 3alIMCHIBATH OJHOBPEMEHHO;

— 3aIUCh BEAETCS OYCHD OBICTPO, YETKO, IO BOBMOKHOCTH KOPOTKMMHM BBIPAKEHUSIMH,

— He TMpeKpalias Ciaymarh MpenofaBareiis, Hy»KHO 3allUChIBaTh TO, YTO HEOOXOIMMO
ycBOMTh. Hemnb3s 3amuchiBaTh Cpa3y K€ BBICKA3aHHYIO MBICIB IpEroaBarelis, Cleayer eé
MOHATh M IIOCJIE ATOrO KPaTKO 3alicaTh CBOMMHU CJIOBAMH HIIM CJIOBaMHU IIPEIIOaBaTElIs.
BaxHo, 4TOOBI B HEH HE OBbLI OTEPSH OCHOBHOM CMBICJ CKa3aHHOTO;

—MMEHa, JIaThl, Ha3BaHMSI, BBIBOJIbI, OIIPECIICHHS 3aIIMChIBAIOTCS TOYHO;

—cleayeT OOpaTUTh BHHMaHHE Ha OQGOpPMIICHHME 3amUCH JICKIUH. JlIsd KaXaoro
IpeaMeTa 3aBOAMTCS oOImIas TeTpaab. OTINYHBIM OT OCTAJBLHOTO IIBETA CJICAYET BBIICIATH
OTJCNbHBIE MBICIIM M 3arojOBKHM, COKpAaIllaTh OTJACIbHBIE CJOBAa MW IPEIIOKEHUS,
HCIIOJIh30BaTh YCJIOBHBIC 3HAKH, OYKBBI JATMHCKOTO W Tpedyeckoro ajadaBUTOB, a TaKkKe
HEKOTOPBIC MPUEMBI CTCHOTPA(PUICCKOTO COKPAIIICHUS CIIOB.

[IpakTrdeckue 3aHATHUS 110 AUCITUIUTHHE « BHOJIOTHS» TIPOBOJIATCS TIO CXEMe:

- YCTHBIH, TNOO MMCEMEHHBIN OIIPOC 110 TEOPHUH B HaYaJIe 3aHATHS,

- pElIeHNEe MPAKTUYECKUX 3a7a4 MTOCTABJICHHBIX MEPe]T CTYICHTOM;

- WHIMBUYyaJbHBIC 3aJJaHUs JIJIS MOATOTOBKHU K MPAKTUYECKUM U J1a00paTOpPHBIM
3aHSITHSIM.

[leap MpaKkTUYECKOTO 3aHATHS - HAYYUTHh CTYJCHTOB MPHUMEHITh TEOPETUUCCKUE
3HAHUS MPU PEIICHUU MPAKTUIECKUX 33/1a4 Ha OCHOBE PeabHBIX JIaHHBIX.

Ha mpakTudeckux 3aHsITHIX MPEo0IaiatoT CIeAYIONUE METOIBI:
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—  BepOanbHbIE (TPeo0IaaaI0ONIUM METOIOM JIOJKHO OBITH OOBSICHEHUE);

- MpaKkTU4YecKue (IMUCBbMEHHBbIE 3[aHUs, IOATOTOBKAa pedepaToB, 3aJaHUs C
ucnonbszoBanuem 1K u np.)

BaxxHbIM U1 CTyneHTa SBJISETCS YMEHUE PalMOHAIBHO MOAOMPATh HEOOXOIUMYIO
y4eOHYI0 JINTEpaTypy U YMEHHUE NOJIb30BATHCS MPUOOPETEHHBIMU MTPAKTUYECKUMU HABBIKAMHU
npu paboTe ¢ NpOorpaMMHBIMH cpeacTBaMu. OCHOBHBIMHM JIMTEPATYpHBIMH HCTOYHUKAMU
SBJISIFOTCSL:

— oubnuoreunsie pouabl punnana Kyol'y;

— 3JIEKTPOHHAsI OMOIMOTEYHAsI cCUCTEMA « Y HUBEPCUTETCKAasi OMOIMOTEKA OH-JIaliH»;

— DJIEKTpOHHAs 6ubnuoTeuHas cuctema M3garenbcTBa «JIanby.

[Touck kuur B OMbIMOTEKE HEOOXOIMMO HAUMHATH C U3YyUYEHUS MPEIMETHOTO KaTajaora
Y CO3/1aHUS CTIMCKA KHUT, MTOCOOUH, METOJUYECKMX MaTEpHaJIOB MO TEME U3YUECHHUS.

[IpocMOTp KHUTM HAYMHAETCS C TUTYJIBHOTO JIUCTA, CIAEAYIOLIEro nociae oomoxku. Ha
HEM OOBIYHO TMOMENIAIOTCS BCE OCHOBHBIE JIaHHBIC, XapaKTEpU3YIOLIUME KHUTY: Ha3BaHHeE,
aBTOp, BBIXOJHbIE JIaHHBIE, JaHHbIE O Mepeu3gaHuu U T.1. Ha oOopoTe TUTylIbHOrO nHcTa
na€Tcsi aHHOTAlUs, B KOTOPOW YKa3bIBae€TCs TEMAaTHUKa BOIPOCOB, OCBELIEHHBIX B KHUTE,
onpezensercs Kpyr uuTaTesneil, Ha KOTOpbIM OHa paccuMTaHa. bolblioe 3HaYeHUE HMEET
MPEeIMCIOBUE KHUTH, KOTOPOE 3HAKOMHT YUTATENS C JMYHOCTBIO aBTOPa, UCTOPHEH co3/1aHus
KHWUTH, PacKpbIBaeT cojepkanue. [IpounB npeaucioBre v Nojay4uB oOlee MpeacTaBlIeHue O
KHHUTE, CcliefyeT oOpaTUThCcsl K orjaBieHuto. OriaBieHHEe KHUTM 3HAKOMHUT 00ydaemoro ¢
COJIep’KaHUEM U JIOTUYECKOM CTPYKTYpON KHUTH, TTO3BOJISET BHIOPATh HYKHBIN MaTepHas 1Jis
u3ydyeHus. 1’01 U34aHUs KHUTH TMO3BOJIET CYJUTh O HOBH3HE MaTepuaia. Uem yalie KHUTA
u3aa€Tcs, TeM OOJNBIIYIO IIEHHOCTh OHA MpeJCTaBiseT. B KHUre MOryT OBITH MpPUMEYaHUs,
KOTOpBIE COJEepXaT pa3IUYHble JONOJHUTENbHbIE cBeneHus. OHU [eyaTaroTcs BHE
OCHOBHOTO TEKCTa M pPa3bsCHAIOT OTAeNibHble Bompochl. [IpeaMerHbie U andaBUTHBIC
yKazaTeJau 3HAYUTENbHO O0JIETYa0T MOBTOPEHUE M3JI0KEHHOTO B KHUTE MaTepuaina. B koHie
KHATH MOXET pacroyiaraThCs BCHoOMorarenbHblii Matepuan. K Hemy o0ObIUHO OTHOCATCA
UHCTPYKILUHU, TPUTIOKEHUS, CXEMBbl, CUTYallMOHHBIE 3aJa4d, BOMPOCHI JIJIsi CAMOKOHTPOJS U
T.0.

Jlis mydinero mMpeicTaBlieHUsT W 3allOMUHAHUS MaTepuala IeJecooO0pa3HO BECTH
3alUCU Y KOHCHEKTHI PA3IMYHOIO COACPIKAHUS, & UMEHHO:

— TIOMETKH, 3aMeUYaHusl, BblIeJICHIE [JIABHOTO;

— TUTIaH, TE€3UCHI, BBIIUCKH, IUTATHI;

— KOHCIIEKT, pabouas 3anuch, pedepar, JoKIaI, JISKIHs U T.1.

Uurarh y4eOHMK HEOOXOAMMO BIYMYMBO, BHUMATEJIbHO, HE IMPOIYyCKas TEKCTa,
CTapasch MOHATh KXKIYI0 (pasy, OAHOBPEMEHHO pazOupas MpUMEphl, CXEMbl, TaOIUIIBI,
PUCYHKH, IPUBEIEHHBIE B YUEOHUKE.

OaHuM W3 BaKHEHIINX CPEICTB, CIOCOOCTBYIOUIUX 3aKpPEIJICHUIO 3HAHUH, SBISETCS
KpaTKas 3alliCh MPOYUTAHHOTO MaTepuaja — COCTaBJICHHE KOHcmekTa. KOHCHEeKT — 3To
KpaTKO€ CBSI3HOE H3JIOKEHHE COJEpKaHHsS TeMbl, ydeOHMKa WJIM €ro 4actu, 0e3
MoIPOOHOCTEH M BTOPOCTENEHHBIX Aeraneil. [lo cBoel CTPyKType U TNOCIeA0BATEIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBATH IUIaHy yueOHHKA. [[oaTOMy BakHO CHadalla COCTaBUTh
TJIaH, a TOTOM MMHCaTh KOHCIIEKT B BUJIE OTBETA Ha BOMPOCH! MaHa. Ecnu yueOHuK paznenéH
Ha HEOOJIbIIIME O03arJIaBIEHHbIE YAacTH, TO 3aroJIOBKM MOXKHO paccMaTpuBaTh KaK MyHKTHI
TJIaHa, a U3 TEKCTa KaXKI0M YacTH CIIeyeT 3alucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMBICT
3aroJioBKa.

TpeboBanus K KOHCTIEKTY:

— KpaTKOCTb, CKATOCTh, LIEIECOO0PA3ZHOCTh KaXKIOTO 3aMCHIBAEMOTO CIIOBA;

— COAEpXATEeNbHOCTh 3allUCU - 3alMCHIBAEMBIE MBICIN ClenyeT (HOopMyIupoBaTh
Kpartko, HO 0e3 ymepba anst cMmbicia. O0bEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIIE N3Y4aeMOTro
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TekcTa B 7-15 pa3s;

- KOHCIIEKT MOXET OBITh KaK MPOCTBHIM, TaK M CIOXKHBIM MO CTPYKType — 3TO

3aBUCHUT OT COJAEPKAHUSI KHUTH U LEIU €€ N3yUYCHHUS.
Mertonnueckre peKOMEHIAlNK IO KOHCTIEKTUPOBAHUIO:

— TMPEkKJEe YEeM HadyaTb COCTABJISITh KOHCIIEKT, HYXHO O3HAKOMHUTBHCS C KHUIOW,
MPOYMTATh €€ CHaYaja 0 KOHIIA, TOHATh IPOYUTAHHOE;

— Ha OOJIO)KKE TETpaJd 3alKCBhIBAIOTCA HAa3BaHHME KOHCIEKTUPYEMOW KHHUTU U HMS
aBTOPA, COCTABJISETCS IJIaH KOHCIIEKTUPYEMOTO TECTA;

— 3alMCH JIydYllle JefaTh MpU MTPOYTEHWHU HE OJHOTO-IBYyX ab3aieB, a IeJIoro
naparpadga Wid IJaBbl;

— KOHCIIEKTUPOBAHHUE BEAETCS HE C LIENbI0 UMETh ONPENEIEHHBIN 3aucu, a Jyist 0omee
MOJTHOTO OBJIQJICHUS CONEPKAHUEM HM3y4aeMOTO TEKCTa, MO3TOMY B 3alUCIX OTMEYACTCA U
BBIJICJISIETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO OCOOCHHO MPHUBJICKIIO BHUMAHUE;

— TOCJIe TOro, Kak CcJellaHa 3aluch cojepkaHus maparpada, TIIaBbl, CIEAYET
nepeunTarh e€, 3aTeM CHOBa 00paThCs K TEKCTY U MPOBEPUTH Ce0sl, MPABHIILHO JIM U3JI0KEHO
COJIepKaHUE.

TexHrKa KOHCTIEKTUPOBAHMUS:

— KOHCTIEKTUPYS KHUTY OOJNbIIOT0 00BhEMA, 3aMHuCh CIEYET BECTU B OOIIEH TeTpay;

— Ha KaXJIOM CTpaHUIIE CJI€BAa OCTABIISIIOT MOJAS MHUpUHON 25-30 MM Uil 3amucH
KOPOTKHUX TO/13ar0JIOBKOB, KPATKUX 3aMEUYaHUH, BOIPOCOB;

— KaXX/1asi CTaHU1A TETPaau HyMEPYeTCs;

— I TOBBIIMIEHUSI YUTAEMOCTH 3allMCH OCTAaBJISIIOT MHTEPBAJIBI MEXKIY CTPOKaMHU,
a03a1iaMu, HOBYIO MBICJTh HAUMHAIOT C «KPACHOW» CTPOKH;

— IIPU KOHCIIEKTUPOBAHUU HIMPOKO UCHOJB3YIOT Pa3IMYHbIE COKPAILIEHUSI U YCIOBHBIE
3HaKW, HO HE B ymepd CMBICIYy 3amuMCaHHOTO. PekoMmeHayeTcss MpPUMEHSTh
o0meynoTpeOuTebHbIE  COKpAIlleHHWs, Hampumep: M.0. — MOXeT ObITh, TOC. —
rOCyJIapCTBEHHBIN; 11.0. — TOMKHO OBITH U T.1I.

— HE CJIeJIyeT COKpaIllaTh UMEHA 1 Ha3BaHUsI, KPOME OYEHb YaCTO MOBTOPSIOIIUXCS;

— B KOHCIIEKTe HE JOJKHO OBITh MEXaHHMYECKOTO TIEpPEeTNHUChIBAaHUS TEKCTa 0e3
MPOJTYMBIBAHMS €0 COAEPKAHUSI U CMBICJTIOBOTO aHAIU3A.
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JINCT
M3MEHEHU pabouell yueOHOM MporpamMmsl 10 AUCLUIIINHE
V.02 buoaorus

JloToIHEHNS ¥ U3MEHEHHUS, BHOCUMBIE B paO0UyI0 MpOrpaMMy JUCLUHUIIINHBI

OcHoBaHUS BHECEHHS Paspnexn PII/I, B koTopbIii Conep:kanue BHOCUMBbIX
JAOMOJTHEHUN M U3MEHEHUH | BHOCATCH U3MEHEHUS JAOMOJTHeHU I, M3MEHEeHHU

[Ipennoxenue paboronaresns

[Ipennoxxenue cocraBUTENs

MIPOTrpaMMBbI
[Ipuobperenue, u3nanue Paznenbr No3 OOGHOBICHUE TIEPEUHS
JUTepaTypbl, OOHOBJICHHE [TepeueHb OCHOBHOM U JIATEPATYPBI

TIEPEYHS U COJICPIKAHUSA JOTIOJTHUTEIBHON yueOHOM

OBC, 6a3 naHHbBIX JUTEPaTyphl

CocraBuTtenb: penoaaBaTeib E.IO.ITaBnoBa

VYTBepklleHa Ha 3acelaHUM  MPEIMETHO-IMKIOBOM KOMHUCCHU MaTeMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX TUCHHUTIINH
[Tpotoxon Ne 10 ot «24» mas 2024r.

Hpez{cez[aTenL HpeI{MeTHOﬁ (HHKHOBOﬁ) KOMUCCHUHN MATCMATUUCCKUX U CCTCCTBCHHOHAYYHBIX

JTUCITUTIIIVH / 7
/%((:é JL.B. Xyk
COI'JTACOBAHO:
3amecrtutens Jupekropa 1o YP ¢uinana ;ﬂﬁ/ il T.A. Pesynenko

7

;¢ [77 /
3ageyronas ceKropoM Oubnnorekn punuana » // “ JLI'. Coxonosa
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WHkeHep-2MeKTPOHHUK (IIpOrpaMMHO-UHQOPMALMOHHOE > ///
7"

/ -~

obecrieueHne 00pa3zoBaTeIbHOM IIPOrpaMMsl) — / A .B. Cvetanun
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Peuensus
Ha yuebnyto nmporpammy yueoHoi aucrumniaunsl YJ[.02 BUOJIOT' UA
Jis cnenuanbHocty 35.02.12 CagoBo-napkoBoe M JIaHAIa(THOE CTPOUTEIBCTBO

Pabouas nporpamma yueOHo# nucuuruabl Y /(.02 buonorust paszpaboraHa Ha
OoCcHOBe TpeboBaHuil denepaabHOr0 roCyIapCTBEHHOIO0 00pa30BaTeIbHOTO CTaHAApTa
(mnanee - ®I'OC), npeabsaBAsEMBIX K CTPYKType, COAEPKAaHUIO U pe3yibTaTam
ocBoeHusi yueOHou gucummuimHbl  YJ[.02  buojorus, B COOTBETCTBUU C
PekoMeHasIMHi O OpraHU3alUU TOJYYEHHUsS CpPEAHEro oOuiero oOpa3oBaHUsS B
npeaesax OCBOEHHUs O00pa30BaTENbHBIX MPOrpaMM CPEIHEro MpPOQPEeCcCHOHAIBHOIO
oOpa3oBaHus Ha 0a3ze OCHOBHOTO o011ero oo0pazoBanus ¢ yuerom tpedoBanuit GI'OC
0 CIEHHAIBHOCTH cpeaHero mpodeccuonansHoro obpasoanus (ganee CIIO)
35.02.12 CagoBo-mapkoBo€ U JIaHAUWA(PTHOE CTPOUTENIBCTBO, YTBEP>KIECHHOTO
npukazoM MunoOpHayku P® ot 07.05.2014 Ned61 (3apeructpupoBan B MuHIOCTE
Poccun 27.06.2014 Ne 32891.

Jlannass  mporpamMma  SIBISIETCS  YacThbl0  OCHOBHOM  mpodeccroHambHON
obOpazoBaTenbHOI nporpammbl B cooTBeTcTBUM ¢ PI'OC cpennero (MmoaHOro) o0Iero
obpazoBanus u DPI'OC mno cneumanbHocT CIIO 35.02.12 CanmoBo-miapkoBoe
JaHAMAaQTHOE CTPOUTEITBCTBO

Copeprxanve yueOHON JUCIUIUTMHBI OMONOTHS NMPEAHA3HAYEHHOTO JJI CTYIACHTOB
1 xypca cpennero mnpodeccuoHaNIbHOTO 00pa30BaHUS COOTBETCTBYET COJIEPIKAHHUIO
ATOro TMpeAMeTa sl cpenHero (mojHOro) oobmero obOpazoBaHus. JlucruruiMHa
npu3BaHa cPopMUpOBaTh y OOYYalOUIMXCS IEJIOCTHOE IMPEACTABICHUE O HayKe
O6uosnorus, 00beKTUBHOM OCO3HAHWW 3HAYMMOCTH KOMIIETEHIIUN B 00JIaCTH OMOJIOTUH
JUTS 4eJIoBeKa 1 0011ecTBa.

[Iporpamma OOOCHOBaHHO W TIOJHO OTpa)kaeT poOJb M MECTO OHOJOTHU B
MOJICOTOBKE CIHEIHAIUCTa CPEIHET0 3BEHA, PACKphIBACT LEIM M 3aJaud y4eOHOM
muciuiuinebl.  OmpeneneHsl  TpeOOBaHUS K YMEHUSIM HM  3HAHUSAM  CTYJIEHTOB.
Temarnueckuéi TIaH W cojaep)KaHMEe  Y4YeOHOM  JUCHUIUIMHBI  PAaCKPBHIBAET
MOCIIEIOBATEIBHOCTh  MPOXOXKJIEHUS TEM, COOTBETCTBYEeT YYeOHOMY IUIaHY U
pacnpeneneHuio 4acoB. B mporpamme omnpeneneHsl popMa IpoBeaeHuUs, 1IeNH, 3a1a9u
y4eOHOW MUCHUIUTMHBI, MPEACTABICHBI MaTepUaibl sl TEKYIIeH M MPOMEKYTOUHOU
aTTectani. B mporpamme peann3oBaHbl AUAAKTHYECKUE MPUHITUIBI OOYYCHHUS:
LEJIOCTHOCTb, CTPYKTYPHOCTb, OTpak€Ha B3aMMOCBSI3b MEXKJAY OTACIbHBIMU
AJIEMEHTAMU CTPYKTYPBI, YYTEHBI METANPEIMETHBIE CBSI3H.

IlepeueHp peKOMEHIYEMOM OCHOBHOM M JOMOJHHUTEIBHOU JUTEPATYpPhl BKIIOYAECT
OOIIeIOCTYIHbIE WCTOYHUKH, W3JAaHHBIE B IOCIEHEe BpeMs (HE MO3AHEE S5 JIeT).
Ilepeuncnennbie IHTEpHET — pecypchbl aKTyalIbHbI U JOCTOBEPHBI.

PaGouas mporpamMmma nuciurmiinHbl «bruomorusy MoXeT ObITh PEKOMEHI0OBAaHA IS
HCIIOIb30BaHUS B YU4€OHOM MpoIlecce MPHU MOATOTOBKE 1O crenuanbHocTH 35.02.12
CanoBo-mapkoBoe U JIaHIa(THOE CTPOUTEIBCTBO.

Kanpunar c-x Hayk, TMpEKTOp < .~
OO0 MUII «[epeBbst B
npobupkax» B r.I'eneHmkuke

T.U. Ky3pmuHa
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Penensus
Ha y4eOHy10 porpammy yueOHou nucuuminabl Y .02 buosorus
st cnenranbHocT 35.02.12 CanoBo-napkoBoe U JaHAmA()THOE CTPOUTEIBCTBO

PaGouass nporpamma mnpodecCHOHANIBHOTO  MOIYJSl 1O  JUCIMIUIMHE
«buonorus» cocrtaBieHa B COOTBETCTBUM C TPEOOBAHUSIMU TOCYJApPCTBEHHOTO
o0pa3oBaTelbHOr0 CTaHAApTa K MHHMMYMY COJAEpPXaHUS M YPOBHIO MOJATOTOBKH
BBINYCKHUKOB. Pabouas mnporpamma yueOHo mucuurmuasl Y/.02 buoaorus
pazpaboraHa Ha  OCHOBe TpeOoBaHuii  DenepalibHOrO  TOCYAAPCTBEHHOI'O
oOpazoBarenpHOro crangapra (mamee - DPI'OC), npeabsaBAsSEMBIX K CTPYKTYpE,
COJICp’)KaHUIO M pe3ysibTaTaM OCBOeHHsS ydeOHoU nucuumuinabl Y /(.02 buosorus.
[Iporpamma HampaBiieHa Ha pa3BUTHE MBILIUICHUS, UHTEJJIEKTa, TPOCTPAHCTBEHHOTO
BOOOpaXeHMsI, OBIAJACHUS 3HAHUAMH U YMEHUSAMH CTYyJEHTaMHU, HEOOXOJUMBIMU UM
IUIS TPYAOBOM JEATEIbHOCTH.

buonoruss — >kMBas Hayka, HENPEPBIBHO pacTylias BIIUPh W B TIIyOb,
MOCTOSIHHO pa3JBUTAIONIAs TPaHUIbl To3HaHHOTO. OHAa paccMaTpUBaeTCs B IEIAX
JaNbHEHUIIIEr0 TPUMCHECHHSI B JKU3HU. DTO CBS3aHO C TEM, YTO JKHU3Hb HEMPEPHIBHO
pa3BHBACTCS W KACT OT OMOJIOTMHM HOBBIX HMJICH M IMOJXOJOB B PCIICHUU aKTyaJIbHBIX
poOJIEM CETOAHSIITHETO JTHSI.

[Iporpamma BkitO4aeT B ceOst macmopT pabodeil mporpaMMbl, TEMaTUYECKOE
IUTAHUPOBAHUE, COZAepKaHue Y4eOHON IUCIUIUIMHBI, JUTEPaTypy, 0Opa3oBaTeIbHbIC
TEXHOJOTUU TPU TPOBEIACHUM NPAKTUYECKUX 3aHATUH M JIEKUUHA, B TOM YHCIIE
npodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE TEOPETHUYECKUX U MPAKTUYECKUX
3ansaTuil. [IpeacTaBieHbl OCHOBHBIE KOMIETEHIMU. MMeroTcs oleHOuYHbIe CpecTBa
JUISL KOHTPOJISI ycrieBaeMocTH. PaGouast mporpamMmma paccuntana Ha 144 gaca. Paznenst
JENSITCS. Ha TeMbl, HA U3YUYE€HUE KaKJI0M TeMbl OTBOJIUTCSA ONMPENEIEHHOE KOJIUYECTBO
94acoB, B 3aBUCHMOCTH OT BaXHOCTH M3y4aeMbIX BOIIPOCOB. B kaxkmoit TeMe 0Tpa>keHbl
TpeOOBaHMUs K 3HAHUSM, YMEHUSIM; JJaH TIEPEUCHb JTUTEPATYPHI.

Jlannas pabodas mporpamMma I0 JUCIHUIUIMHE «bHONOrHsS» MOXET OBITh
HUCIIOJb30BaHa I MOJATOTOBKHA CIIEMUAIMCTOB crenuaibHocTi 35.02.12 Canmoso-
MapKoOBOE U JaHIIMa(THOE CTPOUTEITBLCTBO

VYuurens BBICHIEH KaTEroOpuUu
MBOY «Cpennsist
obmreobpaszoBarepbHas IIKOJIA
Ne 4 um.A.B.CyBopoBa» B T.
I'enenmxuke

— Wi

% Zriodnues, neydins
o TR

\ N.A. makosuy

HAN
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