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1. NOSICHUTEJIbHASL 3AITACKA .
1. ObIIAA XAPAKTEPUCTHUKA PABOYEHU ITPOI'PAMMBI YYEBHOU JUCIUITIJIMHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl:

VYyebOHas

O0.08 bwuojgorus

JUCHUIIIINHA

SIBIISIETCS 00s13aTelIbHOM 4aCThIO

0011eo0pazoBaTelbHOM TOATOTOBKM 00Opa3zoBarelbHON mporpamMmbl B cooTBercTBUU ¢ PI'OC 1o
cneuuanbHocTd 11.02.15 MHPOKOMMYHHKAIIMOHHBIE CETH U CUCTEMBI CBSI3H.

1.2 Ilnanupyempbie pe3yJabTaThl 0CBOCHUS M CHUIINHbI:
B pamMkax nporpammbl yueOHOM JUCIUTUITMHBI 00yYarOIIUMHUCS OCBAaHBAIOTCS YMEHUS M 3HAHUS:

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUTLIUHBI

Kon
KOMIETCHIIHH Oommue JMCcHuNIMHAPHbIE
OK O01. B yacTu Tpya0oBOro BoCIMTAHUA: c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIH

- TOTOBHOCTH K TpYAY,
MacTepcTBa, TPYI0I0uE;
-  TOTOBHOCTh K AaKTUBHOW  JEATEIbHOCTH
TEXHOJIOTHYECKOM U COLIMalbHOM HaNpaBIEHHOCTH,

OCO3HAaHHUC LICHHOCTH

CIOCOOHOCTh HMHHUIIMHMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIFHO BBIMTOJHATH TAKYIO ESATEIHHOCTD;
- HHTEpeC K pa3THIHBIM cdepam
po¢eCCHOHANBHON AeSITeIbHOCTH,

OsBnaneHne YHHUBEPCaIHHBIMH yaeOHBIMH
IM03HABaTEIbLHBIMY JTE€HCTBUSIMM:

a) 6a30BbIe JOTHYECKHUE IeHCTBHA:

- CaMOCTOSTENILHO (dbopmynupoBaTh u
aKTyaJIn3upoBaTh MpobJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CyHIeCTBeHHbIﬁ NpU3HAK HJIHU
OCHOBaHUsA [Jis1 CpaBHCHUS, KJ'IaCCI/I(i)I/IKaHI/II/I u
000011IeHUS;

- ONpemeNsaTh LENH JICSATENbHOCTH,
mapaMeTphl U KPUTSPUH UX JOCTIKCHIS,
- BBISBIATH 3aKOHOMEPHOCTH W TMPOTHBOPCYUS B
paccMaTpUBaEMBIX SBJICHUAX;

- BHOCHUTh KOPPEKTHUBBI B  JIEATEIHHOCTH,
OLICHUBATHL COOTBCTCTBUE PE3YJILTATOB LEJIAM,
OLICHUBATH PUCKH HOCJ'IGI[CTBI/Iﬁ JCATCIBHOCTHU,

- Pa3BUBATh KPCATUBHOC MBINUICHUE TTPU PCIICHUN
JKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIEN0BATEIbLCKHE TeHCTBUA:

- BIIQJIETh HaBBIKAMH Y4EOHO-HCCIIEJIOBATEIHCKOM
" MIPOEKTHOM NeSITeTbHOCTH, HaBBIKAMU
pa3pemnieHus mpooeM;

- BBIABIATH TNPUYUHHO-CIICACTBEHHBIC CBS3H U
aKTyaJIM3UpPOBATh 3a7ady, BHIIBUTATH THIIOTE3Y €€
peleHus, HAXOJUTh apryMeHTHI JUTS
JIOKa3aTenbCTBA CBOUX YTBEPXKACHUWH, 3a1aBaTh
MapamMeTphl U KPUTEPUH PELIEHUS

- AHAJIM3UPOBATH MOJYYCHHBLIC B XOJC PCHICHUA
3agaun pe3yabTaThbl, KPUTHYCCKU OLCHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MCHECHHE B
HOBBIX YCIIOBHUAX

- YMCTb NEPEHOCUTH 3HAHUA B IMMO3HABATCJIBHYIO U
MPaKTUIECKYIO 00JIACTH )KH3HECSTEIBHOCTH;

- yMeTh WHTETPHPOBaTh 3HAHUS U3 Pa3HBIX
MPeIMETHBIX 00JIacTeH;

3a1aBaTb

- BBIIBUTATH  HOBBIC  WJEH, Ipeaarath
OpUTHHAIILHBIC TIOAXO0/IBI M PEIICHHS,;
- CIOCOOHOCTH 150. KCITOJIb30BaHUS B

[I03HABATEJILHON ¥ COMAJIBHOM MPAKTUKE

Ouonorum B CHCTEME Hay4yHOTO 3HAHHMS;
(YHKIIMOHANEHONH T'PAaMOTHOCTH YeNIOBEKa ISt
peLICHUs XU3HEHHBIX MTPo0IeM;
c(OPMUPOBAHHOCTh ~ YMEHHMS  pacKpbIBaTh
coJiepxKaHue OCHOBOIIOJIATAFOLITHX
OMONIOrMYECKNX TEPMUHOB U NOHSATHH: JKU3Hb,
KJIeTKa, TKaHb, OpraH, OpraHW3M, BHJ,
TOMYJIALHS, 9KOCHUCTEMA, OnoneHo3,
omocdepa; merabommsM (0OMEH BeHIECTB U
IpeBpaIeHIe SHEPTHH), roMeocTas
(camoperysus), OmocuHTE3 Oenka,
CTPYKTypHasi OpraHu3alysi >KUBBIX CHCTEM,
JIUCKPETHOCTb, caMoperyJIsuus,
CaMOBOCIIPOU3BEACHUE (penpomykuus),
HAcJIeCTBEHHOCTD, N3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT M  pa3BHUTHE,
YPOBHEBast OpraHHU3aIHs;

c(OPMUPOBAHHOCTE ~ YMEHHS  pacKphIBaTh
coJiepyKaHne OCHOBOIIOJIATAFOIITIX
OHMONIOrHYeCKUX Teopuit u THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYyTallMOHHOM,
SBOJIOLMOHHOM, TPOUCXOXKACHHUS JKU3HH W
4eJIOBeKa;

c(OPMUPOBAHHOCTh ~ YMEHHS  pacKpbIBaTh
OCHOBOIIOJIATAMOIIE OHOJIOTHYECKHE 3aKOHBI U
3akonomepHoctu (I. Mengens, T. Moprana,
H.W. BaBunogsa, 3. I'ekkenst, @. Mronnepa, K.
bapa), rpaHuIBl UX MIPUMEHUMOCTH K YKHBBIM
crcTeMam;

pruoOpeTeHne ONbITa MPUMEHEHUSI OCHOBHBIX
METOJIOB HAYYHOTO IIO3HAHUS, HCIIOJIB3yEeMBIX
B Onosoruu: HaONIOJCHUS U ONMCAHUS >KUBBIX
CHCTEM, TPOIIECCOB U SIBJICHNH; OpraHU3alnuy 1
MIPOBEJICHUsT OMOJIOTHYECKOTO JKCIIEPUMEHTA,

BBIABUXKCHU S THUIIOTEC3, BBISIBJICHUA
3aBUCHUMOCTH MEXKITY HucciIeyeEMbIMU
BCIIMYMHAMH, 00BSICHEHUS TIOJTYYCHHBIX

pe3ynpTaToB M (HOPMYITHUPOBAHHS BBIBOIOB C
HCIOJIb30BAHUEM HAay4HBIX IOHSATUH, TEOPUH U
3aKOHOB;

c(OpMUPOBAHHOCTH YMEHUs BBIIENATh
CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KIETOK
IPOKAapUOT U 3YKapUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpTraHU3MOB, BHJIOB,
OMOTeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH
mporieccoB 0OMEHa BEIIECTB M IPEBpAICHHS
DHEPTUHU B KJIETKE, (dboTocuHTE3A,




IUIACTUYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OIUIOJIOTBOPEHMS, PAa3BUTHSA M Pa3sMHOXKEHHS,
WUHIMBUIYaJIbHOTO  pa3BUTHA  OpraHu3Ma
(oHTOTEeHE3a), OOpPHOBI 3a CYIIECTBOBAaHUE,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUS,
IPUCIOCOOIICHHOCTH OpraHu3MOB K cpeze
OOHTaHNS, BIUSHUS KOMIIOHCHTOB 3KOCHCTEM,
AQHTPOTIOTEHHBIX M3MEHEHUH B HKOCHCTEMax
CBOEIl MECTHOCTH, KpyroBOpOTa BEIIECTB H
MpeBpalleHre YHEPTUH B Orocdepe;
c(hOpMUPOBAHHOCTH YMEHHS pemars
Ouonoruyeckue 3aJa4d, COCTaBJIATh
TEHOTUIIMYECKHE CXEMbl CKpPCIIMBaHHS JUIs
Pa3HBIX THUIIOB HACJCHOBAHUS INPH3HAKOB Y
OpraHU3MOB, COCTaBJIATH CXEMBI HepeHoca
BEIIECTB M OSHEPrHHM B OSKOCHCTeMax (Lemu
NHUTAHUsL, TUIECBEIE CETH)

OK 02.

B 06s1acTH HEHHOCTH HAYYHOI'O NIO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHsA HAyKd H OOIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JUajore KYJbTYD,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAHUE SI3BIKOBOM U YHUTATENIbCKOM
KyJbTYpbl Kak CpPEACTBAa B3aUMOACUCTBHS MEXIY
JIIOJBMU U TIO3HAHUS MUDA;

- OCO3HaHUE LEHHOCTM HAyYHOM JeATENbHOCTH,

TOTOBHOCTh  OCYLLECTBJISATh  IPOEKTHYIO U
HCCIIEI0BATEILCKYIO JIeATEIBHOCTD
UHIVBUAYAJIBHO U B IPYILIIE;

OsnazneHue YHHMBEPCaIbHBIMU y4eOHBIMU

IIO3HAaBaTCJIIbHBIMU ﬂGﬁCTBI/IHMHZ

B) padorta ¢ uH(opManmeii:

- BIAJI€Th HABBIKAMHU MOJIyYeHHs WHpOpMALUU U3
HNCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYILIECTBIIATH TOMCK, aHAJIN3, CHCTEMATHU3AIUI0 1
HHTEPIPETANNIO HHPOPMAITIH Pa3INIHBIX BUIOB U
(hopM mpecTaBICHS;

- cO3OaBaTh TEKCTHl B PAa3NMUYHBIX (opmarax ¢
Y49eTOM Ha3HA4YeHHs WHQPOpMAIMA W IIeJCBOH
ayoUTOpWH, BEIOMpas ONTHMAaJbHYIO  Qopmy
MPEACTABJICHUSA U BU3YyaJIU3allun,

- OLICHUBATH JOCTOBECPHOCTD, JIETUTUMHOCTb
HHQOPMALMK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM;

- HCHOJB30BaTh CpeACTBAa HMH(MOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peuieHun
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpPTaHM3AIIMOHHBIX  33a4 C  COOIIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH 0OE30MacCHOCTH,
TUTHUCHBI, pPECypcocOepeKeHHs, TPAaBOBBIX U
9TMYECKUX  HOPM, HOPM  HMH(OPMAIMOHHON
0e30IacHOCTH;

- BJIAACTHh HAaBbIKAMHU PACIIO3HABAHUA W 3aIWUThI
nHpOpManuy, HWHPOPMAIMOHHON Oe30macHOCTH
JIMYHOCTH

c(OpPMHUPOBAHHOCTE ~ yMEHHH  KPUTHUCCKH
OIICHUBaTh MHPOPMALHIO  OHOIOTHIECKOTO
co/iep KaHus, BKJIIOYAIOIIYIO TICEBAOHAYYHBIS
3HaHUA W3 Pa3IMYHBIX UCTOYHHKOB (CpeacTBa
MaccoBO# HWH(pOpPMAIINU, HAYYHO-TIOMYIISIPHBIC
MaTepuanbl); HHTEPIPETUPOBATh ITHUYECKUE
aCMeKThl COBPEMEHHBIX HCCJIENOBaHUN B
OHoJIOTHH, MEIUIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TIOOANBHBIE JKOJIOTHYECKUE
MpoOJIeMBl COBPEMEHHOCTH, (POPMHPOBATE IO
OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;
c(hOpMHUPOBAHHOCTH YMEHUH CO3/1aBaTh
COOCTBCHHBIC ~ TIMCBMCHHBIE W YCTHEIC
COOOIIEHNsT Ha  OCHOBE  OHOJOTHYECKOMH
HHPOPMALMU W3 HECKOJbKHUX HCTOYHHUKOB,
rPaMOTHO MCIOJIb30BAaTh NOHATUNHBIN anmapaT
OuoJIOruu

OK 04.

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPEIEIICHHIO;
-OBJIaJICHUE HaBbIKaMHU y4aebHo-
HCCIIEIOBATENIbCKOM, TNPOEKTHOM M COLMAJIBLHOM
JIeATENLHOCTH,

Ogiasenne YHHBepPCAIbHBIMH

mproOpeTeHre OIbITa MPUMEHEHHUSI OCHOBHBIX
METOJOB HAy4YHOI'O IIO3HAHMS, HUCIOJIb3YEMBIX
B Onosioruu: HaONIOJCHUS U ONMCAHUS >KUBBIX
CHUCTEM, NPOLECCOB U SIBJICHUIL; OpraHu3aluu U
NIPOBEJICHUsI OMOJIOTMYECKOT0 HKCIIEPUMEHTA,




KOMMYHHMKATHUBHBIMH JeHCTBUSIMHU:

0) coBMecTHa IeATeJIbHOCTD.

- TOHWUMAaTh ¥ HCIIOJB30BATh MPEUMYIIECTBA
KOMaHHOW ¥ WHIUBUYabHOU PaboTHI;

- MPUHAMATh [N COBMECTHOW JAEATEIBHOCTH,
OpPTaHU30BBIBATh U KOOPAWHHPOBATH NEHCTBHUS IO
ec JOCTIDKCHMIO: COCTaBIIATH TIIJIaH JICHCTBHIH,
pacrpeneNsiTs por ¢ Y9eTOM MHEHHH YYaCTHUKOB
00CYyX/1aTh pe3yIbTaThl COBMECTHON paOOTHI;

- KOODIWHUPOBaTh U BBIIOTHATH paboTy B
YCIIOBUSAX peanbHoro, BUPTYaJIbHOTO u
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBU;

- OCYIUECTBJATH MO3UTHBHOE CTpaTEermyeckoe
MOBEJICHHE B PA3NUYHBIX CUTYAIWSIX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh HMHAIIHATHBHBIM
OBiiaienne YyHUBePCAJIbHBIMU PeryIsTUBHBIMH
JedCTBHSIMM:

') NPUHSATHE cedsl U APYTUX JIO/Eei:

- IPUHAMATh MOTHUBHI U apTYMEHTHI IPYTHX JIIOIEH
MU aHAJIM3€E PE3yIbTaTOB AEATEIbLHOCTH;

- IPU3HABaTh CBOE MPABO U MpPaBO APYrUX JIOACH
Ha OIINOKWU;

- pa3BHBaTh CIOCOOHOCTh IIOHUMATh MHpP C
MO3UIMH JIPYTOT0 YeJIOBEKa

BBIABUXKCHU A TUIIOTEC3, BBISABJICHUA
3aBUCUMOCTHU MCKIY uccieyeMbiMu
BCIMYWHAMH, OOBSICHEHUS TIOJTYYCHHBIX

pe3ynbTaToB U (OPMYIMPOBAHHS BBIBOJOB C
HCIOJIb30BAaHNEM Hay4HBIX MOHSATUH, TEOPUH U
3aKOHOB

OK 07.

B 006/1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHMS:

- c(hOpPMHUPOBAHHOCTh DKOJIIOTHYECKON KYIBTYPHI,
IIOHUMaHHE BIMSHHSA COIMAIHFHO-YKOHOMHUYECKHX
MPOIIECCOB  HAa  COCTOSIHUE  TNPUPOJAHOH |
COIIMAJILHOW  Cpelbl, OCO3HaHWE TJI00ATLHOTO
XapakTepa 3KOJOTHICCKUX MPOOIIeM;

- IUIAHUPOBAaHHME M OCYIIECTBJICHHE JIEUCTBUN B
OKpYyXaroulel cpele Ha OCHOBE 3HAHMS LeJel
YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBRA;

aKTUBHOE HENpUATHE JEWUCTBUI, NPUHOCALINUX
BpE OKpY’Karollel cpene;

- yYMEHHE MPOTHO3UPOBATh HEOIArONPHUATHBIC
AKOJIOTHYECKHE TIOCTEACTBUS MPEANPUHIMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

- pacuimpeHue OIIbITa JCATCIIBHOCTHU
9KOJIOTHYECKOMI HaMpaBJICHHOCTH;
- OBJIaJICHUEC HaBbIKaMH y‘IC6HO'

HCCIIEIOBATENIbCKOM, TNMPOEKTHOM M COLMAIBLHOM
JIESITEILHOCTH

c(hOpMHUPOBAHHOCTH YMEHUSA NIPUMEHATH
MOJyYeHHbIE  3HAHUA  JUIS  OOBSICHEHHS
OMONOTMYECKUX MPOLECCOB W SIBICHHM, JUIs
MPUHSTHUS NPaKTHYECKUX  PELICHHA B
[IOBCEIHEBHOM XU3HH C LEIBI0 00ecreYeHus
0€3011aCHOCTH CBOET0 3/I0POBbS M 370POBbBS
OKPYI)KAIOIIMX JIFO/ICH, COOIOICHHS 37I0POBOTO
o0pa3a KU3HU, HOPM TPAaMOTHOTO TIOBEJCHHS B
OKpYI)KalolIel MPUPOTHOU cpenie; MOHUMAaHHEe
HEOOXOAUMOCTH HCIIOIB30BaHUS JOCTIIKEHUI
COBPEMCHHO OHOIOTUU U OMOTEXHOJIOTHIT ISt
PaLMOHAIBHOTO PUPO/IOTIONB30BAHUS




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIBHOM JUCHUTIINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buj yueOHoi padoThI

O0beM yacoB

O0beM y4eOHOI 11 CHUNITHHBI 78
CymMmapHasi ydyeGHasi HArpy3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojgaBaTejieM 78
B TOM YHCIIE:

TEOpeTUIeCcKoe o0ydeHne 52
IPAKTUYECKUE 3aHSITUS 18
1ab0paTOpPHBIE 3aHATUS 6
MIPOMEKYTOUHas artectanus B popme nuddepeHIIMpOBaHHOTO 3a4eTa 2

CamocrosiTesibHasi padora




2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

HaunMmeHoBaHMe pa3eioB U
TeM

ConepixaHue y4eOHOro MaTepraJia u (popMbl OPraHM3aLUHU JAeATeIbHOCTH 00yYaloIuXcs

O0beM yacoB

Koab! koMnerenuuii u
JIMYHOCTHBIX Pe3yJIbTATOB,
(opmMupoBaHHIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NMPOrpamMmbl

1 cemecTp

Pa3znes 1. buosorus kak Hayka. JKuBble cHCTeMbl U MX OPraHU3aIUs

Tema 1.1. buosnorust kak
HayKa. O06mas
XapaKTePUCTUKA YKU3HU.

Coaep:xanue yueOHOT0 MaTepHaJia

1

3anstue 1. buosnoruss — Hayka o xuBoW mpuponae. CBs3u OHOJIOTHH C
OOIIIECTBEHHBIMHU, TEXHUYECKUMH M JAPYTMMH E€CTECTBEHHBIMH HAayKaMH,
bunocodueil, penurneii, STUKON, 3CTETUKON U mpaBoM. Ponb Ouonoruu B
GbopMHpPOBaHUM COBPEMEHHOW HaydyHOM KapTuHbl wmupa. Cucrema
Ounonoruvyeckux Hayk. MeToapl MO3HAHUS KUBOM MpUpPOJbl (HaOIIOACHHE,
OKCIIEPUMEHT, OINHUCAHWe, HW3MEPEHUE, KIIacCU(UKAIHS, MOJCIUPOBAHHE,
cTaTucTuyeckas oOpaboTka JNaHHBIX). JKUBbIE cHCTeMbl (OMOCHUCTEMBI) KaK
npeaAMeT u3ydeHus: onosoruu. OTINYUE KUBBIX CUCTEM OT HEOPTaHHUYECKOM
npupoabl. CBoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHH OpraHU3aluu
OMOCHCTEM: MOJICKYJISIPHO-TEHETUUECKHH, KJICTOYHBIM, OpPTraHM3MEHHBIN,
MOMYNSIIIMOHHO-BUIOBOM, 9KOCUCTEMHBIH (OMO - TEOIEHOTUYECKUHN),
6rochepHbIit

OK 02

Pasznea 2 Xumudeckuii ¢

0CTaB U CTPOCHHUEC KJICTKH

Tema 2.1. Xumudeckuit
cocras KiIeTkd. Boga u
MUHEpaJIbHBIC BEIIECTBA

Coae

p:KaHMe YUeOHOro MaTepuaJia

1

3ansaTne 2. XUMHUYECKUMH COCTaB KIETKH. XUMHUYECKHE OHIIEMEHTBL: MaKpOXJIEMEHTHI,
MHUKpO3JIeMEeHTEL. Bonma u MuHepanpHble BemlecTBa. DYHKIMH BOXBI H MHUHEPAIBHBIX
BelnecTB B KireTke. [lonaepkaHue 0CMOTHYECKOTO OajaHca.

IIpakTHyeckue 3aHATHS

1

3ansTue 3. buonornyueckas POJIb MUHEPAJIbHBIX BCIICCTB B obecrieyeHuu
JKUBHCACATCIBHOCTH OPraHnu3MOB, IPOSABJICHUSA ;[Hc6ancha MUHEPAJIbHBIX 3JICMCHTOB.

OK 01
OK 02
OK 04

Tema 2.2.
bronornyeckn Ba)KHBIE
XUMHUECKHE
COETMHEHNS

Conep:xxaHue yueOHOro MaTepuaJia

1

3ansitue 4. benku. CoctaB u cTpoeHHe OENKOB. AMHHOKHCIIOTHI — MOHOMEPHI OEJIKOB.
HesameHnMble ¥ 3aMEHMMBIE AMHHOKHCIOTHL. AMWHOKHCIOTHBIM coOCTaB. YPOBHH
CTPYKTYpbl O€NKOBOH MOJIEKYyJbl (TIEpBHYHAs, BTOPWUYHAs, TPETHYHAs W YETBEPTHUHAS
CTpYKTypa). XuMudeckue cBoicTBa O0enkoB. bruonornueckue gpynkuuu 6enkos. GepMeHTHI
— Oumonornyeckue KaranuzaTopbl. CTpoeHne (epMeHTa: aKTHUBHBIM IIEHTp, cyOcTpaTHas
cnemduunocts. Kodepmentsl. Butamunbl. Ominums (pepMEHTOB OT HEOPraHMYECKUX
KaTaJu3aToOpoB. YTJIEBOABL: MOHOCaxapuabl (IJIIOKO3a, pubo3a M Je30KCHpH003a),
Jucaxapuabl (caxaposa, JIaKTO3a) M TOJMcaxapuisl (Kpaxmall, TJIMKOTEH, IIeJUTI0N03a).

Bronornueckne QyHKINH yraeBo0B. JIMOHABL: TpUrIHIepuabl, HOCOITUITHABI, CTEPOHIHL.

OK 01
OK 02




I'uapodumsHO-rHapodoOHBIe cBOMcTBa. bronornueckue ¢ynxkumu imnuaoB. CpaBHeHHE
YIJIEBOJOB, OEJIKOB U JMIUJIOB KaK UCTOYHUKOB 3Hepruu. Hyknennossle kucnots: JJHK n
PHK. Hyxmeotnasl — MOHOMEpHI HYKIEHHOBBIX KHCIOT. Ctpoenme u Qynkmun JHK.
Crpoenne u pynkmmu PHK. AT®: crpoenne n QpyHKINm

Tema 2.3. CTpyKTypHO-
(hyHKIMOHATIFHAS
OpraHu3aIys KJIETOK

Conae

p:KaHue Y4eOHOro MaTepuaa

3ansrue 5. {utonorus — Hayka o kierke. Kiletounas teopus — mpumep B3aUMOICHCTBUS
uzneil n GakToB B HAYYHOM NMO3HAaHWM. MeToxsl M3ydeHus KieTku. Kierka kak memocTHas
xkuBas cucrema. OOmpe NMpHU3HAKU KICTOK: 3aMKHYTas HapyKHas MeMOpaHa, MOJEKYJIBI
JIHK xak reHeTHYeCcKHi amnmapar, CHCTeMa CHHTe3a Oelka. THIIBI KIIETOK: SyKapuoTHIecKast
u mpokapuorudeckas. OcoOEHHOCTH CTPOEHUsSI IPOKapuoTHdecKoil kmeTkw. Kierodnas
creHka Oakrepuil. CTpoeHHe syKapHoTHIeCKOH KieTKH. OCHOBHBIE OTIMYHS PACTUTEILHOM,
JKMBOTHOW M TpuOHOW KieTKH. [IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK— KIJIETOYHas CTEHKA,
TIIMKOKAINKC, uX ¢pyHkimu. [Tnazmarnyeckas memOpaHa, ee CBOMcTBa U (PyHKLIUH.
[utomnazma u ee opranouabl. OgHoMeMOpaHHble opranouabl kietku: OIIC, ammapat
FOHLI[)KI/I, JIN30COMBI. HOHyaBTOHOMHLIe OpraHouJbl KJICTKU: MUTOXOHIAPUH, IIJIaCTUIBI.
[Ipoucxoxxaenne MUTOXOHIpUI W macTun. Buael mmactna. HemeMmOpaHHBIE OpraHOnmb
KJIETKH: PHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHUONH, PECHWYKH, XI'YyTHKU. DyHKINH
OpPTaHOMJIOB KJIETKH. BrmtoueHus. Slnpo — perymsaTopHsIil eHTp KieTku. CTpoeHue siapa:
AnepHas 000JI09Ka, KapHoIIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI. TPaHCIIOPT BEIIECTB
B KJICTKE

Jla6o

ATOPHBIC 3AHATHUHA

3ansTue 6. CTpOCHI/Ie KICTKH (paCTeHI/Iﬂ, JKHUBOTHEIC, FpI/I6BI) W KIJIICTOYHBIC BKJIFOYCHMUA
(KanMaJ’I, KapOTHHOUbI, XJIOPOIJIACTBHI, XpOMOHJ'IaCTLI).

OK 01
OK 02
OK 04

2

3ansaTue 7. [IporniiaeMocTs MeMOpaHsb! (IIIa3MOJIH3, ACTUIA3MOIIN3)

Pazaen 3. dKuzneaesiTeIbHOCTL KJIETKH

Tema 3.1. OOMeH BELIECTB U
MpeBpalieHre SHEPTUU B
KIIETKE

ConepxaHue y4eGHOro MaTepuaJjia

1

3ansitue 8. O6MeH BemiecTB, WM MeTaboM3M. ACCUMMIIAIMA (IIacTHUECKUil 0OMeH) |
JUCCUMMIIIALINS (3HEPreTHYeCKuii 0OMeH) — JIBe CTOPOHBI €MHOTO IpoIiecca MeTaboImu3Ma.
Ponb 3aKOHOB cOXpaHEHHs BEUIECTBA W JHEPrMM B INOHUMaHMM MeTaboim3ma. Turrsl
oOMeHa BemecTB: aBTOTPO(HEIA U reTepoTpodHbIil. Ponb pepMeHTOB B 0OMEHE BEIIECTB U
NpeBpaIleHnH SHeprun B kietke. PorocunTe3. CBeToBas M TeMHOBas (a3el hoTOCHHTE3A.
Peakunu ¢otocurTe3a. I dhekTuBHOCTE hoTOCHHTE3a. 3HaUCHHE (DOTOCHHTE3a [T JKU3HU
Ha 3emwsie. Bnmsnue ycnoBui cpeasl Ha (OTOCHHTE3 M CIOCOOBI TIOBBIMICHHS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH. XEeMOCHHTE3. XEeMOCHHTE3UPYIONHe OaKTepHH.
3HaueHHe XEMOCHHTe3a [yl JKM3HM Ha 3emiie. DHEpreThueckuii OOMEH B KIIETKe.
PaciuienyieHue BeIIECTB, BBIJEJICHUE M aKKyMYJUPOBAaHHE SHEPrUM B KIETKE. OTaribl
sHepreTrueckoro obMena. ['nmukonus. bpoxkenue u ero Buubl. KHCIopomHOe OKHCIEHUE,
WM KiIetouyHoe gpixaHue. OxucnutensHoe dochopminpoBanue. O(H(HEKTUBHOCTH
SHEPTEeTHYECKOro 0OMeHa

OK 02
OK 04

Tema 3.2. Bruocunres Oenka

Copne

PKAHUEC yqeﬁﬂoro MarTrepuaJia

3ansitue 9. Peakmmm MarpuyHOTO cCHHTe3a. [eHermueckas wuHpopmanms u JHK.
Peasmzanns reHeTMueckoil MHpOpMAnMU B KIETKe. |'€HEeTHUeCKHH KOJl M €ro CBOMCTBA.
Tpanckpunimss — marpuysblid cuHte3 PHK. Tpancnsnus — OuocunTe3 Oesika. Jtarsl

OK 02
OK 04




| rpancismm. Konupopanue aMuHOKHCIOT. Ponb puGocoM B GHocHHTE3e Gerka

HpaKaneCKoe 3aHATHC

2

‘ 3ansarTue 10. Pemenue 3aJa4 Ha OoNpeACJICHUC MOCTICA0BATCIIbBHOCTU HYKJICOTUAOB

OK 01
OK 02

Tewma 3.3. Bupycsl

Conae

p:KaHue Y4eOHOro MaTepuaa

1

3ansitue 11. Hexnerounsie ¢popMBbl )KU3HN — BUPYCHL. McTopust otkpeitus Bupycos (. 1.
WBanoBckwmif). OcoOEHHOCTH CTPOCHHS M JKM3HEHHOTO IHKIa BHPYcoB. bakrepmodarn.
bonesnn pacTeHuil, JKMBOTHBIX M UEJIOBEKa, BbI3bIBAEMblE BHpycaMH. Bupyc
umMmyHonedunmra dyenoseka (BUY) — BosOymurens CIIMJa. Ilpodmmakrika
pacnpocTpaHeHUs BUPYCHBIX 3a001eBaHuil

OK 02
OK 04

Pa3gen 4. Pazmuo:xenue

H HHAUMBUAYAJIbHOC PA3BUTHEC OPraHU3MoOB.

Tema 4.1. J)Ku3HEHHBIN 1THKIT
KIIETKHA

Copep:kaHue y4eOHOTr0 MaTepuaia

1

3ansaTue 12. KieToyHblil UK, WIKA )XU3HESHHBINA UK KIeTKU. MHTEepdaza
u muto3. [Ipoueccel, npotekatonye B unrepdasze. Permkanus — peakuus
matpuuHoro cuate3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHEII HaboOp —
KapuoTurl. JIUmiouAHBIH M TalJIOUIHBIA  XPOMOCOMHBIE  HaOOpHI.
Xpomatuasl. L{lutonornyeckne OCHOBBI Pa3MHOKEHUS U WHIUBHUIYaTHLHOTO
pa3BuTUs OpraHu3MoB. [lenenue kierku — wmuTo3. CTaaum MuUTO3a.
IIpoueccel, mpoucxoasiMe Ha pa3HbIX CTAaAUAX MHUTO3a. buonornueckuii
cMmbIca muTo3a. [IporpamMmmupyemast rubenb KIETKH — arnornTo3.

OK 02
OK 04

Tema 4.2. ®opmbl
Pa3MHOXKEHHUS
OpraHu3MOB.
NuausunyansHOE
pa3BUTHE OPTraHU3MOB

Coaep:xaHue yueOHOro MaTepuaJia

1

3anaTue 13. opMbl pa3MHOXKEHHsI OPraHU3MOB: OecIoNoe U 1oyioBoe. Buusl Hecrionoro
Pa3MHOXKEHHUS:  JeIEHWE HaJBOE ©  TMOYKOBaHWE OJHO W  MHOTOKIETOYHBIX,
cropooOpa3oBaHue, BETETAaTHMBHOE pa3MHOXKeHHe. VICKycCTBeHHOE  KIIOHHpOBaHHUE
OpPraHM3MOB, €ro 3HAYeHHE U1 celleKIuu. [looBoe pa3MHOXKEHHE, €ro OTIHYHS OT
Oecronmoro. Meiio3. Cramum Mmeiiosa. I[Iporecchl, MpOWCXOISIIUNE HAa CTamusAX Mero3a.
IToBenenune xpomocom B Meio3ze. Kpoccunrosep. buosorndyeckuid cmbica U 3Hau€HHE
Meiioza. ['ameroreHes — mporecc 0Opa3oBaHUS IMOJIOBBIX KJIETOK Yy >KUBOTHBIX. [lomoBrwie
JKENe3bl: CEMCHHHUKH W SIMYHUKH. OOpa3oBaHHE W pa3BUTHE IMOJOBHIX KJIETOK — TrameT
(ciepmaro3onn, sLeKIeTka) — crepMaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS
SIMIIEKJIETOK ¥ criepMaTo3ouioB. OmogorBopenue. Ilaprenorenes. MHauBuayanpHOe
pasButue (OHTOTreHe3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHE3). DTalbl SMOPUOHAITLHOTO
pa3BUTHsA y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYJLIIHs, OpraHOTeHes3.
TTocTamOproHanbHOE pa3zBuTHe. THIBI TOCTAIMOPHOHAIBHOTO PA3BUTHS: MIPSIMOE, HEMPSIMOE
(mmumHOYHOE). BiusHMe cpepl Ha pa3BUTHE OPTaHU3MOB; (haKTOPHI, CTIOCOOHBIE BHI3BIBATH
BpPOXXIEHHbIE YpoAcTBa. PocT u pa3Burue pacteHuid. OHTOTE€HE3 LBETKOBOTO PACTEHMS:
JIBOITHOE OII0JIOTBOPEHHUE, CTPOCHUE CEMEHHU, CTaIUU Pa3BUTHS

OK 02

Pasnen S. HaciieACTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH

Cone

PKAaHUEC yqeﬁﬂoro MarTrepuaJia

1

3ansitue 14. Ilpenver u 3amaud TeHETHKHA. Pomb IWMTONOTMH W 3MOPHOIOTHH B
CTaHOBJICHUH T€HETHKH. BKiraj pocCHiCKHUX U 3apyOe)KHBIX YUEHBIX B Pa3BUTHE T€HETHKU.

OK 02
OK 04




HacJICaJ0BaHUsA

Meronsl  reHeTMkH — (THOpHAONOTMYECKUH,  LUTOTCHETHYECKHH,  MOJICKYJISPHO-
reHeTndeckuit). OCHOBHbIE TEHETHYECKHE TIOHATHA. | eHeTHdeckas CHUMBOJIMKA,
UCIONB3yeMasi B CXEeMaxX CKpELIMBaHWHA. 3aKOHOMEPHOCTH HAcJeHOBaHMS IPU3HAKOB,
ycraHoBneHHble [. MeHaeneM. MOHOTHOPHAHOE CKpeIIWBaHUE. 3aKOH EIHMHOOOpasns
rHOpHIOB IEepBOro MOKoieHHs. [IpaBmino IDOMHUHHMpOBaHHSA. 3aKOH paclIeIUICHHs
NpU3HAKOB. ['mmore3a 49uCTOTHI ramer. IlosHOE ¥ HENOJIHOE JOMHHHPOBAaHHE.
JurnbpupHoe  cKpellyBaHWE. 3aKOH  HE3aBHCHMOTO  HACJCNOBAHUS  HPU3HAKOB.
LluTtoreHeTHyecKue  OCHOBBI  OUTHOPHIOHOTO  CKpeLIMBaHUA.  AHaJIM3UpYIOIIee
CKpeliuBaHue. JIcnosip3oBaHME aHAIM3UPYIOLIETO CKPEUIMBAHHUA UL  OIpENeNICHUs
TEHOTHIA 0CO0H

HpaKanecmle 3aAHATHSA

3

3ansaTue 15. Pemenue 3aJa4 Ha OmNpeACICHUE BCPOATHOCTU  BO3HUKHOBCHUA
HaCJICACTBCHHBIX TMPHU3HAKOB IMpPHU MOHO-, IU-, HOJ'II/IFI/I6pI/II[HOM U  aHaJIU3UpYHOUIEM
CKpCIIUBAHNH, COCTABJICHUEC 'CHOTUITUYCCKNUX CXCM CKPCHIMBAHUA

Tema 5.2. CuerieHHoe
HacJeI0BaHuE
MIPU3HAKOB

Copne

PKAaHUEC y‘lCﬁHOFO MarTrepuaJia

3ansTue 16. CueruieHHoe Hacae0BaHUe pu3HaKkoB. Pabota T. Moprasa o ClerieHHOMY
HACJIC[IOBAHUIO TeHOB. HapylleHue creIUICHHs T€HOB B pe3ylbTaTeé KPOCCHUHIOBEpA.
XpOMOCOMHasl TEOpHs HACICICTBCHHOCTH. | GHeTMYeCKHMe KapThl. [eHeTHKa Toia.
XpOMOCOMHOE OmpeeeHHe 1oja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHEIE
reTeporaMeTHbIe OpraHu3Mbl. HacegoBaHue Mpu3HAKOB, CHEIUICHHBIX C TI0JIOM

IIpakTHyeckue 3aHATHS

4

3ansaTue 17. Pemenue 3aga4 Ha OIpPCACIICHUC BCPOATHOCTHU  BO3HHUKHOBCHUS
HACJICACTBECHHBIX TMPHU3HAKOB IMPHU MOHO-, 1dH-, HOJ'II/IFI/I6pI/IZ[HOM U aHaJIU3UPYIOLICM
CKpCHIMBAHNH, COCTABJICHUC I'CHOTUITMYCCKNX CXCM CKPCIIMBAHUA

OK 01
OK 02

2 cemecTp

Tema 5.3. 3aKOHOMEPHOCTH
WU3MEHYHBOCTH

Coae

p:KaHMe Y4eOHOro MaTepuaJia

3anaTue 18. MI3MeHunBOCTh. Bu/ibl HN3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIECTBCHHAS.
Pons cpenpl B HEHacleACTBEHHOW HM3MEHYMBOCTH. XapaKTEPHCTHKAa MOAN(PHUKAMOHHOM
W3MEHYUBOCTU. BapualluoHHBbIN psij U BapualnuoHHas kpusas. Hopma peakuuu npusHaka.
KommdecTBeHHbIE ¥ KadeCTBEHHBIE MPHU3HAKM M HMX HopMma peakuun. CBoiicTBa
MOIM(UKAIMOHHON N3MEHYHBOCTH.

HacneactBeHHast, WM TeHOTHUIHMYECKass M3MEHYHMBOCTh. KoMOHMHaTHBHAasS HM3MEHUHBOCTE.
Meiio3 ¥ TIOJIOBOH MpOIECC — OCHOBA KOMOWHATHBHOW HM3MEHYMBOCTH. MyTallMOHHAs
n3MeHunBocTh. Knaccudukanus Myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa n
NpUYUHBl  MyTanmi. MyrareHnnsle  (akTopbl. 3akOH T'OMOJIOTHYECKHX pSJIOB B
HacneAcTBeHHOH n3MeHunBoctu H. M. BaBunosa

IIpakTHyeckHne 3aHATHSA

5

3ausitne 19. Pemenue 3aJa4 Ha OIpeACICHUEC BCEPOATHOCTU BO3HHUKHOBCHUS
HaACJICACTBEHHBIX MPHU3HAKOB MPH PAa3IMYHBIX TUIIAX B3aHMOHeI71CTBHH I'C€HOB, COCTAaBJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHUS

OK 01
OK 02
OK 04

Tema 5.4. I'enetnka
YeJIoBEKa

Coge

piKaHHe Y4eOHOro MaTepuaa

3anusitme 20. I'eHeTrka uelloBeKa. KapI/IOTI/IH yejaoBeka. OCHOBHEBIC METOAbI T'€CHCTHUKU
YCJIOBCKA: I‘GHGZUIOFPI‘ICCKH;I, 6J'II/ISHGIIOBI;II>1, HHTOFCHGTH‘IGCKHﬁ, 6I/IOXI/IMI/I‘ICCKI/II‘/'I,

OK 01
OK 02
OK 04




MOJICKYJISIpHO-TeHeTHYeCcKui. COBpPEMEHHOE OINpPENEIICHHEe TEHOTHUIA: IOJIHOTCHOMHOE
CCKBCHHPOBAHUE, TCHOTUIIHUPOBAHWE, B TOM 4mciae ¢ mnomoinbio [II[P-ananm3a.
HacnencrBennsle 3a0oeBaHus 4eloOBeKa: TeHHbIE 00je3HH, 0OJE3HHM C HACJIEICTBEHHOI
MPEIPACIIONOKEHHOCThIO, XPOMOCOMHbIe Oone3nn. ComaTHyeckue | TIeHepaTHBHBIC
mytauud. CTBOJNOBBIE KIeTKU. [IpUHIMOBI 370pOBOrO0 00pasa J>KH3HH, JHATHOCTHKH,
npouiIakTHKK M JIeYEHHS ~ IEHETHYECKUX  OoniesHed.  MeAHMKO-TeHEeTHYEeCKOe
KOHCYJIbTUPOBaHHE. 3HAYCHHUE MEIUIIMHCKON TCHETHKHM B TPEIOTBPAIICHHH W JICYCHHH
FeHETUYECKHUX 3a00EBaHNN YeI0BEKA

Pa3gen 6. DBOJIONMOHHAA OMOJIOTUSA

Tema 6.1. DBomroIIMOHHAS
Teopust
M €€ MECTO B OMOJIOT U

Copep:kanue y4eOHOIro MaTepuaa

2

3ansitue 21. TlpenmochbUTKM BO3HUKHOBEHHS SBOJIIOIMMOHHOW TEOPHH. DJBONIONHWOHHAS
TeopHs U e€ MecTo B OMOJIOTUH. BiisHIe 3BOIIOLMOHHON TEOPUH Ha Pa3BUTHE OUOIOTHU
Ipyrux Hayk. CBHIETENBCTBa ABONIOLUMH. [lajJ€OHTOJIOTHYECKUE: IOCIECA0BATEILHOCTD
IIOABJIICHUS BHUJIOB B MaJIEOHTOJIOTMUYECKOMN JICTOIINUCH, TIEPEXOJHBIC q)OpMI)I.
buoreorpagudeckue: cxoACTBO u paznuune (ayH U (GIOp MaTepUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJCTBa M Pa3iIW4Msi SMOPHOHOB pa3HbIX BUAOB ITO3BOHOYHBIX.
CpaBHI/ITeHI)HO-aHaTOMI/I‘IeCKI/IeI TOMOJIOTUYHBIC, aHAJIOTMYHBIC, PYAUMEHTApPHBIC OpTaHbI,
aTaBU3MBI. MOJ'IeKyﬂ)lpHO-6I/IOXI/IMI/I‘-IeCKI/IeI CXO0ACTBO MEXAaHU3MOB HACJICACTBCHHOCTH U
OCHOBHBIX METa00JIMYECKUX MTyTeH Y BCEX KHUBBIX OPraHH3MOB

OK 02
OK 04

Tema 6.2.
Mukpo3BoIIOIHS.
MaxkpoaBontonus

Coae

p:KaHMe YU4eOHOro MaTepuaJia

3ansitue 22. Cunrermdeckas teopus sBomonun (CTD) u e€ OCHOBHBIE MOJOXCHUS.
Muxpossomrorus. [lomymsmnus Kak eAMHATIA BUA U BOJIOIHH.

Jwxymme cuibl ((PakTOPHI)IBOMIONUA BHUAOB B TpHpoie. MyTalMOHHBIA Tpolecc u
KOMOWHATHBHAS M3MEHYMBOCTH. [lOMyNsIMOHHBIE BONHBI W jApeiid reHoB. Wzomamus u
murpanus. EcrecTBeHHBIH 0TOOp — HampaBstromuil  ¢akrop sBomrorun. Dopmbl
€CTeCTBEHHOTO O0TOOpa. I[IpHcrocoOIeHHOCTE OpPraHU3MOB KaK pe3yNbTaT JBOJFOIHH.
[Tpumepsl npuCHOCOOJICHUH y opraHu3MoB. ApoMopdo3bl W Havoazantauud. Bua u
BunooOpazoBanue.  Kputepuun  Bupa.  OcHOBHble  (OpMBI  BHIOOOpaA30BaAHMS:
reorpaduueckoe, 3KoJoruueckoe. MakpodBostoiiusi. PopMbl 3BOIIOIUK: (DUIIETHUECKAS,
JIMBEpreHTHasl, KOHBEPTeHTHad, MapauienabHas. HeobpaTuMocCTh 3BONMIONNT

OK 02
OK 04

Paznen 7. Bo3HukHoBeHHe U

a3BHTHE KU3HH HA 3emiie

Tema 7.1. 3apoxxnenue u
Pa3BUTHUC KU3HU

Coaep:xxaHue yueOHOro MaTepuaJia

1

3anaTue 23. JloHayuHBIE TNPEACTAaBICHUS O 3apOXKICHWHM >KM3HM. HaydHble THIOTE3BI
BO3HMKHOBEHHMS >KM3HU Ha 3emiie: abHMOreHe3 W MaHcrepMus. XHMHYECKas HBOJIIOIMSL.
AOHOTEeHHBIN CHHTE3 OPraHMYECKHX BEIIECTB N3 HEOPraHWYECKHX. DKCIIEPUMEHTAIbHOE
MOATBEPIKIICHIE XMMHUYECKOi 3Boorni. HadanpHbIe 3Tambl OMOJIOTHYECKONW IBOJIFOIHH.
T'mmoreza PHK- wmmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
npoTokiIeTKH. [lepBbie KIeTKH U UX 3Bomonusi. opMupoBaHHE OCHOBHBIX I'PYIIT KHBBIX
opranu3MoB. Pa3BuTHe >xm3HM Ha 3emue 1o 3paM u mepuonam. Kartapxeit. Apxeiickas u
npoTtepo3oiickas dpbl. [laneo3olickas spa U €€ TMepuosbl: KeMOPUHCKUH, OPIOBUKCKHIMA,
CUWIIypUMCKUI, NEBOHCKHMH, KaMEHHOYTOJIbHBIM, IepMckuil. Meso3oiickas 3pa u eé
HNEepUOJbl: TPHUACOBBIM, ropckuil, MenoBoil. KailiHo3olickas 3pa u €€ mNepUoAbL
NaJICOT€HOBBINA, HEOT€HOBBIH, aHTPOIIOT€HOBBIH.

OK 01
OK 02
OK 07




Tema 7.2. Cucrema
OpPraHUYECKOr0o MUpA.
[Ipoucxoxaenue
YyeJIoBeKa —
AQHTPOIIOTEHE3.
OCHOBHBIE CTaAUH
DBOJIIOLMH YeJIOBEKA

Conep:kanue y4eOHOTro MaTepuaa

1

3anstue 24. CuctemMa OpraHMYEeCKOrOo MHpa KaK OTpaKeHHe 3BOMONUH. OCHOBHEIC
CHCTEMaTH4YECKUE TPYINBl OPraHU3MOB. XapaKTepHCTHKAa KINMaTa M T'€OJOTHMYECKUX
npoueccoB. OCHOBHBIE 3TAllbl YBOTIOLUH PACTHTEIHHOTO U JKUBOTHOTO MHpa. ApoMop(o3sI
y pacTeHuil U )KUBOTHBIX. [losiBIeHHE, paclBeT U BHIMUpPaHHE TPYIII )KUBBIX OPTaHU3MOB.
OBomtonust  4enoBeka. AHTpomojorus Kak Hayka. Pa3Butue mnpencTaBieHHH o
MPOMCXOXKAECHUH uenoBeka. Meronpl u3ydeHHs aHTpororeHesa. CxXoacTBa U pasnuyus
4yejloBeKa U KUBOTHBIX. CHCTeMaTHuUeCKoe IOJIOKEHHE deJoBeKa. JIBHXKyIHMe CHIIBI
(daxropsr) aHTpomnoreHesa. HacnencTBeHHas W3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO1ecTBeHHBIH 00pa3 )KU3HH, U3TOTOBJICHHE OPYHUH TPYyJAa, MbIIUICHHE, pedb. OCHOBHbIE
CTaJuM M BETBH DBOJNIOLHMU 4YENIOBEKA: aBCTpaloONUTeKH, YemoBek ymensld, Yemosek
npsaMoxonsamuii, YenoBek HeaHaepTalbCckuil, UenoBeK pa3yMHBIM COBPEMEHHOrO THIA.
Haxonkm wnckomaeMbIX OCTaHKOB, BpPEMs CYIIECTBOBAaHHWS, OOJACTh paclpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 Xu3HH, opyaust. UenoBeueckue pacsl. OCHOBHBIE OOJbIINE
pacel:  eBpomeougHas  (€BpasWiicKas),  HETPO-aBCTPAIOWAHAS  (3KBAaTOpHAIbHAsS),
MOHI'OJIOM/IHAs (a3MaTCKO-aMepHuKaHCKas). UepTsl MPHUCIOCOOIEHHOCTH IpeICTaBUTENEH
YeJIOBEYECKUX pac K YCIOBHSM CyILecTBOBaHMA. EMUHCTBO uenoBeueckux pac. Kputuka
pacusMa

OK 01
OK 02
OK 07

Paznen 8. Opranusmsl u

OKPY:KaIoIIasi cpena

Tewma 8.1. Dkoorus

Kak Hayka. Cpesl )KH3HU.
Okonorudeckne GaKTOpPHI.
DKOJIOTUICCKHUE
XapaKTEPUCTHKH MOITYJISIIH

Coaep:xaHue yueOHOro MaTepuaJia

1

3ansaTue 25. Dkonorus Kak Hayka. 3aJjaud U pa3felsibl SKOJIOTuu. MeTombl
HKOJIOTUYECKHUX UCCJICIOBAaHUI. DKOJIOTHYECKOE MHUPOBO33pEHNE
COBpeMEHHOT0 yenoBeka. Cpenbl 00MTaHUsI OPTaHU3MOB: BOAHAS, HA3€MHO-
BO3JIyIIIHAs, TIOYBEHHAs, BHYTPHOPTraHU3MEHHAs. DKOJIOTHYECKUE (DAKTOPHI.
Knaccudukanus sxonorndeckux (HhakTopoB: aOMOTHYECKHE, OMOTHYECKHE U
aHTpOTIOTeHHbIe. JlelicTBUE SKOJOTMYECKHX (PAKTOPOB HAa OPTaHU3MBI.
AbGuotnueckue (HaKkToOphl: CBET, TEMIIEpPATypa, BIaXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHus: OpraHu3MoB K JIEHCTBUIO aOMOTHYECKUX (DAKTOPOB.
buonornueckue putmbl. buotnyeckue daktopel. Bumasl O6uoTHUecKHX
B3aWMOJICUCTBUI: KOHKYPEHIMs, XUIIHUYEeCTBO. [lapasutusm, myryanusm,
KOMMEHCAIU3M  (KBapTHPAHCTBO,  HaXJeOHUYECTBO), aMEHCaJu3M,
HeWTpanu3M. 3HaUeHHE OMOTHYECKUX B3aMMOJICHCTBUM /IS CYIIIECTBOBAHUS
OpPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX. DKOJIOTUYECKUE XaPAKTEPUCTUKH
nonyssiiui. OCHOBHBIC MMOKA3aTEIN MOMYJISIIAN; YACIEHHOCTD, TUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JlMHaMUKa YHUCIEHHOCTU
MOMYJISIIIAN U €€ PEeTYIISIIUS

OK 01
OK 02
OK 04

Pa3zgen 9. Coo01ecTBa M DKOJOTHYECKUE CHCTEMBI

Tema 9.1. CooOuiecTBa
OPraHU3MOB,

Coaep:xaHue yueOHOro MaTepuaJia

1

‘ 3anaTue 26. CooOmecTBo opraHu3sMoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,

OK 02
OK 04




KOCUCTEMBI.
[Ipuponusie
9KOCUCTEMBI

NPOCTpaHCTBeHHAas!, Tpoduueckas (mumieBas). Bunbl-nomuHanTsl. CBs3M B OMOLIEHO3E.
Okonornyeckue cucrtembl (3kocuctemsbl). IloHsTne 00 5SkocucreMe W OHOTeOLEHO3E.
OyHKINOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: INPOAYIEHTHI, KOHCYMEHTBI, PETyLEHTHIL.
KpyroBopoT BemiecTB u MOTOK SHEPTUN B dKOcHUcTeMe. Tpoduyeckue (MHUIIEBbIe) YPOBHU
skocuctembl. ITumesbie memn u cetn. OCHOBHBIE ITOKA3aTENM SKOCHUCTEMBI: OMoMacca,
HIPOIYKIHSL. DKOJIOTHIECKUE MHUPAMUABL: MPOIYKIUH, YUCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTh, caMmoperyisanusi, passurue. Cykueccus. IlpuponHsie
9KOCHUCTEMBI. DKOCHCTEMBI pPeK MU 03Ep. DKOCHCTEMa XBOWHOTO I IIUPOKOIHUCTBEHHOTO
jeca. AHTPOIOTE€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocucTeMsl. bronornyeckoe
U XO3SHCTBEHHOE 3HA4YCHHE arpo’KocucTeM M ypOoskocucreMm. buopazHooOpasme kak
(axTop ycroiunBoctu skocucteM. CoxpaHeHHe OMOJIOTHYECKOro pa3HooOpas3ust Ha 3emiie

Tema 9.2. buocepa —
I'mobaspHast SKocHcTEMA
3emin. Bausaue
AHTPOTIOTEHHBIX (DAKTOPOB
Ha Omocdepy

Cone

PKAHUC yqeﬁﬂoro MarTrepuaJia

3ansitue 27. Yuenue B. U. Bepnanckoro o 6uochepe. I'paHurpi, coctaB U CTpyKTypa
ouocdepsl. Kuroe BemiectBo U ero ¢pyHkimu. OCOOCHHOCTH OHOC(hEphl KaK rI00aTbHOM
sKocucteMbl. /luHaMu4eckoe paBHOBecHe M oOparHas CBsizb B Ouocdepe. KpyroBopotsr
BEIICCTB W OWOrCOXMMHYCCKHE IMKIBI DJIEMEHTOB (yriiepoma, a3oTa). 30HAIBHOCTD
omocdeprr. OcHOBHBIE OMOMEI cymi. YemoeuecTBo B Onocdepe 3emin. AHTPOTIOTEHHBIE
u3MeHeHHss B Oumoctepe. [mobambHble 3KONOTHYeckHe mpobiaembl. CocymiecTBoBaHHE
npupoasl M yeioBedyecTBa. CoxpaHeHHe OHOpPa3HOOOpas3Hs KaKk OCHOBA YCTOWYHBOCTH
Oounochepel. OCHOBa pAlMOHAIBHOTO YNPABICHUS MNPUPOJHBIMH pECypcaMH M HX
ucnonb3oBanue. JJoCTHKeHUs OHOJIOTHH M OXpaHa IPHPOJIBI

Tema 9.3. Biusiaue
COIUAILHO-IKOJOTHUECKUX
(hakTOpOB Ha 37I0POBBE
4yenoBeKa

Coae

p:KaHUe Y4eOHOro MaTepuaja

3ansTue 28. 310poBBe U ero cocraBisiomue. OaKkTOpPHI, MOTOKUTEIHHO M OTPUIATEIHHO
BIUSIONINE HA OpPraHM3M 4enoBeka. [IpobiieMa TEXHOTEHHBIX BO3JCMCTBHI Ha 3J0POBHE
YeaoBeKa (dJICKTPOMATHUTHBIC IMOJIs, OBITOBAasl XUMUEsI, U30BITOYHBIC IIYMbI, PaJHUAIHs H
T.I.). AnanTanus opraHm3Ma 4YelioBeka K (akTopam OKpyxkaromieid cpeapl. [IpuHIUIIBI
(hopmupoBaHus 310pOBbe cOeperaroniero nopeneHns. Gusnyeckas akTHBHOCTD U 3/I0POBBE.
BuoxuMuueckue aciekTbl pallMOHAILHOTO MUTAHUS

Jlabo

ATOPHbIC 3AHATUSA

3anaTue 29. YmcrBeHHas paborocrnocoOHOCTh. BimsiHne abuoTnueckux (akTopoB Ha
yejgoBeka (B KayeCcTBE TPUITEPOB, CHIDKAOUMIMX pPabOTOCIOCOOHOCTh, HCHONB30BATh
YCIOBHUSI  OCYIIECTBJICHHS NpPO(ECCHOHAIBHON JAEATeNbHOCTH: INyM, TeMIeparypa,
(hu3nveckas Harpy3Ka u T.J.)

OK 07

Pasnea 10. Cesiekuusi OpraHu3MoB, 0CHOBbI O0HOTEXHOJI0T MU

Tema 10.1. Cenexmus
KaK HayKa W npoliecc

Cone

piKaHHe Y4eOHOro MaTepuaa

1

3ansrue 30. Ceneknus Kak Hayka W IpoIlecc. 3apoXKICHUE CENCKIIMA U JTOMECTHKAIIUS.
Yuyenne H. W. BaBumoBa o meHTpax MHOT00Opasusi W MPOUCXOXICHUS KYIbTYPHBIX
pactenuii. LIeHTpbl MPOUCXOXKAECHHUSA JOMAIHUX >KUBOTHBIX. COpT, MOpoJa, IITaMM.
CoBpeMeHHBIC METOJBI CEeJICKIMU. MacCOBBI W HHAWBHIYaJIbHBI OTOOPHI B CENCKITUH
pacTermii W SKMBOTHBIX. OTeHKa SKCTephepa. bBIW3KOpPOJACTBEHHOE CKpENIMBAaHHE —
nHOpuauHr. Ynctas nuausa. CKpemuBaHWE YMCTHIX TUHHUHA. ['ereposwc, wim rubpumHas
cuna. HepojactBeHHoe ckpermmBaHue — ayTOpuauHr. OTnan€HHas ruOpuau3amus u e€
ycrnexu. VICKyCCTBEHHBIN MyTareHe3 W MOJIy4eHHE MOJIUIUIOU0B. JJOCTHKEHUs! CeJIeKIuu

OK-01
OK-02
OK-04




| paCTeHHﬁ, JKMBOTHBIX 1 MUKPOOPIraHM3MOB

Tema 10.2. OcHOBEI
OMOTEXHOJIOTHH.
Bbrorexnomorun

B )KM3HU U MIpodeccuu

Cone

PKAHUC yqeﬁﬂoro MarTrepuaJia

1

3anaTue 31. bBuorexHOJOTHS Kak OTpacib NPOW3BOJCTBA. ['©HHAs WMHXXEHEpHs. DTaribl
coznanusi pexomOunantHoit JIHK u TpaHcreHHsIx opraHn3moB. KieTouHas MHXEHEpUs.
Kierounsle KynbTypbl. MHKpOKIOHAJIBHOE pPa3MHOXKeHUE pacTeHuid. KiioHupoBanue
BBICOKOTIPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHIECKUE M ATHYECKHE
npobaemsl. MO — reHeTrdecki MOIU(BHUIMPOBAHHBIE OPTaHU3MEI.

OCHOBHBIC  HAaNpaBICHUSA COBPEMEHHOW OWOTEXHOIIOTHHM B  IPOQEeCcCHOHATBHOM 2
IEATENFHOCTH 4elloBeka. Meronsl OnorexHoJIornH. OOBEKTHI OMOTEXHOJOTHHA. JTHKA
OMOTEXHOTOTUIECKUX
M TCHETHMYECKHX OKCIepuMeHTOB. llpaBuia moncka M aHajdM3a OHMOIKOJIOTMYECKOU
nHGopMalMK W3 Ppa3NUYHBIX HCTOYHHMKOB (HaydHas W YydeOHO-HaydHasl JHTeparypa,
cpezacTBa MaccoBoi MH(popMaly, ceTb VIHTEepHET U apyrue)
IIpakTHyecKkue 3aHATUS
6 3anaTue 32. Keiicbl Ha aHanu3 MHGOPMAIMKM O HAYYHBIX JOCTHIKEHHIX B 00NacTu 2
TCHETUYCCKUX TEXHOJIOTHIA, KJIETOUHON MHKCHEPHH, TIUIICBHIX OHOTEXHOJIOTHI
Pazgen 11. Pemienne KeiicoB B 00J1acTH OMOTEXHOJIOT Wil
Tema 11.1.1. Coaep:xkanue yueOHOro MaTepuajia
BHOTEXHOJIOTHUU 1 3anaTue 33. Pa3zBuTHe NPOMBINUICHHOHW OHOTEXHOJOIMH W €€ NPUMEHEHHE B JKH3HU 2
4eJIoBeKa, MOMCK U aHa3 MHGOPMAIMK U3 Pa3IMuHbIX MCTOYHHMKOB (HaydHas W y4eOHO-
B IIPOMBINIJICHHOCTH Y
Hay4Has JJMTepaTypa, Cpe/ICTBa MacCOBOH mH(popManuu, cetb MIHTepHET 1 Apyrue)
IIpakTHyeckue 3aHATHS
7 3anstue 34. Keiicel Ha aHanm3 HHQOPMAITNH O PA3BUTHU MPOMBIIIICHHOW OMOTEXHOJIOTHIA 2
(110 MUHU-TpyTITaM)
Tema 11.1.2. CounansHo- Coaep:xkanue yueOHOro MaTepuaJia
STHYECKUE ACTIEKTHI 1 3anaTue 35. DTHUECKUE acTIEKTHI Pa3BUTHs OMOTEXHOJIOT Ui U IPUMEHEHHUE
OHMOTEeXHOJIOT Uit UX B XHM3HHU YeJIOBEKa, MOUCK M aHAJIN3 MH(YOPMALMK U3 Pa3IMUHbIX HCTOYHUKOB (Hay4dHas 2 OK-01
M ydueOHO-Hay4yHas JIUTEpaTypa, CpelcTBa MaccoBoil mH(popmaunu, cetb MHTepHET N OK-02
ApyrHe) OK-04
IIpakTHyeckue 3aHATHS
8 3ansitue 36. Keficel Ha aHamu3 wuHpOpMamum 00 OJTHYECKHX AaCMEKTaX pPa3BHTHUSL 2
OHOTEXHOJIOTHH (110 MUHHU-TPYTIIIaM)
Tema 11.1.3. Coaep:xanue yue0HOT0 MaTepuasia
BroTeXHOIOr NI 1 3anaTue 37. Pa3BurHe OHOTEXHOJOTHMI C TNPUMEHEHHEM TEXHHYECKHX CHCTEM
(bnonmxenepus, bnonHpopMaTHKa, OMOHIKA) U MX IPUMEHEHUE B JKU3HHU YEIOBEKA, TOMCK
U TCXHHUYCCKHUEC CUCTCMBI 2
W aHanu3 WHGOpPMAMHM W3 pPa3jWYHBIX WCTOYHWUKOB (HaydyHas H Yy4eOHO-HaydHas
JUTEpaTypa, CpeCcTBa MaccoBor MH(popmMarun, cetb MIHTEepHET U npyrHe)
IIpakTHyeckHe 3aHATHSA
9 3anaTue 38. Keiicel Ha aHanu3 MHGOPMAMK O PA3BUTUU OMOTEXHOJIOTHIT C IPUMEHEHHEM 2
TEXHUYECKHUX CHCTEM (TI0 MUHU-TPYIIIaM).
IIpome:kyTouHas arrecranus B popme nuppepeHiHPOBAHHOIO 324€Ta 2

Bcero:

78







3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30OBATEJILHOI
JTUCHUILINH

3.1. [Ins peaau3anuu NporpaMmbl IUCHUIJIMHBI 10JIKHBI ObITH MPeELyCMOTPEHbI
cIeiyIolue crenuaabHble MOMEeIeHHs:

Kabuner «buonorumy», ocHaIIeHHBIH 000pyIOBaHUEM: MeOeNb, TOCKA, MEN, HATJISIHBIC
nocoOust (KOMIUIEKTHl Y4eOHBIX TaONUI, IUIAKATOB), TEXHUYECKHMMHU CPEJICTBAMH OOYUCHUS:
KOMIIBIOTEp C YCTpPOICTBaMHM BOCIPOM3BEJIEHUS 3ByKa, IPHUHTEP, MYJIbTUMEAHA-IIPOEKTOP C
JKPaHOM, yKa3Ka-IIPE3EHTEP I IPE3CHTALMMN.

JIaGoparopusi, OCHalleHHas 0OOPYJOBaHHEM ISl IIPOBEAEHUS 3aHATUH: MUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETD, J1abopaTopHas nocyza (IpoOdUpKu, MOJCTABKY JUIsl IPOOUPOK, MUHIIETHI,
IIECOK, CTYNKHM C II€CTHMKaMH, IIPEIMETHBIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIC MaJ0YKH,
npenapoBalibHbIE UTJIBI, (QUIBTpOBaJbHAs Oymara (caneTku), CTakaHbl) THIEPTOHUYECKUN
pactBop xsopuaa Hatpusi, 3%-HbII pacTBOP MEPOKCHIA BOJAOPOIA, PACTBOp io/1a B MOJUCTOM
KaJIMH, TIUIEPUH, KITyOHH KapTodens, JTUCT 3JI0Aer KaHAACKOH, IO PSIOMHBI OOBIKHOBEHHOMH
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHI);

3.2. UndopmaunonHoe odecrieueHue 00yyeHmsl.

3.2.1. OcHOBHBIE 3JIeKTPOHHbIE U3aHMSI:

1. ArajonoBa, U. b. buonorus: 06a30Bblii ypoBeHb: Y4eOHUK I 0OOpa30BaTEIbHBIX
OpraHU3alMi, PeaTH3yIONNX 00pa30oBaTeIbHBIE MPOrPAMMBI CPEIHEr0 MPo(hecCHOHATBHOTO
obpazoBanus / U. b. Aradonosa, A. A. Kamenckuii, B. 1. CuBornazoB. — 2-e u3f., crep. —
Mocksa: IIpocemenue, 2025. — 271 c¢. — ISBN 978-5-09-121341-6. — URL:
https://e.lanbook.com/book/472913.

2. buomorus: 10 kmacc: 6a30BbIii ypoBeHb: yueOHuK / B. B. Ilaceunnk, A. A. KameHckwuii, A.
M. Py6uoB [u np.]; mon penakuueit B. B. Ilaceunuka. — 6-e uzn., crep. — Mocksa:
[Ipocsemenmne, 2024, — 223 c. — ISBN 978-5-09-112164-3. — URL:
https://e.lanbook.com/book/437336.

3. buonorus: 11-i1 xmacc: 6a30BbIif ypoBeHb: yueOHUK / B. B. [laceunuk, A. A. Kamenckwuii, A.
M. Py6uoB [u ap.]. — 6-e uzn., crep. — Mocksa: IIpocsemenune, 2024. — 272 c. — ISBN
978-5-09-112165-0. — URL.: https://e.lanbook.com/book/409211.

3.2.2. JlonoJTHUTEIbHbIE€ HCTOYHUKM:

1. AradonoBa, 1. b. buonorus: 0a30BbIi ypOBEHb: MPAKTHUKYM: y4deOHOE IMocobue st
00pa3oBaTeNbHBIX OPraHU3alMi, PeaTU3yLMX 00pa3oBaTeIbHbIE MPOTrPAMMBI CPEIHEro
npodeccronanbHoro odpasosanus / . b. Aradonosa, B. M. CuBormnazos. — 2-e u3n., crep.
— Mocksa: Ilpocsemenue, 2025. — 112 c¢. — ISBN 978-5-09-121342-3. — URL.:
https://e.lanbook.com/book/472916.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBbHOM JUCIATLIMHBI

KoHTposib ¥ oOIEeHKa pacKpbhIBAIOTCS Yepe3 JUCLUMIUIMHAPHBIE pe3yJbTaThl, YCBOCHHBIE
3HAHUA U TPUOOPETEHHBIC CTYIEHTAMU YMEHHUsI, HapaBiIeHHbIC Ha (OPMUPOBAHUE OOIIUX U
po(hecCHOHANBHBIX KOMIIETEHIIUH.

Obmas/mpodeccruonans Paznen/Tema THI OLIEHOYHBIX MEPOIIPUATHI
Has
KOMIIETCHLIMS
OK 01 P1, Temsr 1.2, 1.3, VYcrublii onpoc. TecTupoBaHue,
P 2, Temsl 2.5, 2.6, Pemenue 3amau. Ilpaktudeckue
P4, Temsi 4.1, 4.2, 4.3, 4.4, pabotel. JlabopaTopHbie pabOTHI.
P 5, Temb 5.1, 5.2 PasnoypoBHeBBIE 3a1aHUS.

BrimonHeHue KOHTPOJIBHOI'O TECTA.

OK 02 P 1, Tems 1.1, 1.2, 1.3, 1.4, [IpakTrueckue pabOTHI.
15, Kontposbabie paboThI.
P 2, Temsr 2.1, 2.2, 2.3, 2.4, Pa3zHoypoBHEBbIE 3a1aHUA.
2.5, 2.6, Ketic-3amanus. Pemenne 3aaa4.
P 3, Temnr 3.1, 3.2, 3.3, BrinosiHEHHE KOHTPOJIBLHOIO TECTa
P 4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5,
P 5, Temrr 5.1, 5.2

OK 04. P 1, Tems 1.2, 1.5, [IpakTHKO-OpHUEHTUPOBAHHbIE
P2, Tems 2.1, 2.3,2.4,2.6, [3amanus. JlabopatopHbie paOOTHI.
P 3, Temn 3.1, 3.2, 3.3, Keiic-3amanus

P4, Temr1 4.4, 4.5,
P 5, Temrr 5.1, 5.2

OK 07 P 4, Tems 4.1, 4.2, 4.3, 4.4, IIpakTUKO-OpUEHTUPOBAHHBIE
45, 3agaHus. Kelic-3amanus.
MopenupoBaHue MpoLECCOB B
OKpY>KaIoIIeH cpejie Ha OCHOBE
M3y4EeHHOTO MaTepHalia.
[Iporno3upoBanue nMocieACTBUN
CBOMX JICHCTBHM Ha OCHOBE
HMEIOIINUXCS JaHHBIX
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