MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKOW 00acTu
@unuman 'ocygapcTBEeHHOT0 OIOIKETHOTO IPO(EeCCHOHATBHOTO 00pa30BaTENBLHOTO YUPEKICHUS
«TpouLIKUI TEXHOJIOTUYECKUM TEXHUKYM» B ¢.OKTAOpbCcKOE

VYTBEPXJEHA:

IIpukaszom

oT «15» mas 2026 r. Ne211 o/
Hupexrop I'BIIOY «TTT»

/ Koproxos JILA. /

AOKYMEHT NOONMWCAH
SNEXTPOHHOA NOAMMCHID

CTapamr {ADCANGEHOOETI M TIARETITECE
DAy FEpaicd JRsar Rusaedpoien
Fcraamacae: ¢ 0 6,200 4o 2900 3000

PABOYAS IIPOTPAMMA OBIIEOBPA3OBATEJLHOM TACHUATIIMHBI
00/1.13 BUOJOT S

no npodeccun  09.01.03 Oneparop HMHGOPMAITMOHHBIX CHCTEM U PECYPCOB

c. OxTs6pncKoe, 2026 r.



[Iporpamma obieo6pazoBarensuoi qucuumminabl OO/L. 13 buonorus pazpaborana B
cootBeTrcTBUH ¢ PI'OC cpeanero obmero odpazoBanus (IIpuka3 MunucrepcTsa
oOpazoBanus U Hayku P® ot 17 mas 2012 r. Ne 413 "O0 yrBepxkaeHuu GpeaepaibHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa CpeaHero oouero oopazoBanus’, ¢
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(denepanbHOro rocy1apCTBEHHOIO 00pa30BaTEIbHOTO CTaHAAPTa CPEAHETO
npodeccuoHanbHoro oopaszosanus o npodeccuu 09.01.03 «Oneparop mHOOpPMAMOHHBIX
cucteM U pecypcoB» (IIpukaz Munucrepctsa oopazoBanus u Hayku PO ot «24» mas 2022
r. Ne 355), npuMepHOi OCHOBHOM 00111€00pa30BaTEeILHOM MPOrpaMMbl MO TUCIUIUIMHE
OO/.13 buonorus ajig npopeccuoHalIbHBIX 00111€00pa30BaTeNIbHbIX OPraHU3aluH,
yTBepkeHHOI COBETOM MO OLEHKU COACPKAHUS U KaueCTBa MPUMEPHBIX pabounX
nporpaMm o011e00pa30BaTENbHOTO U COLUATBHO-TYMaHUTAPHOIO LIUKJIOB CPEAHETO
npodeccruonaibHoro oopazoBanus (OmodpeHo Ha 3acenanuu [legaroruueckoro copera
®I'BOY AIIO UPIIO nporokosiom Ne6/2025 ot «18» anpens 2025 roxa).

Opranuzanusa-pazpadbotuuk: Guman I'BIIOY «Tpourkuii TEXHOJOTHUECKUN TEXHUKYM» B
c.OkTa0prcKoe

Pazpaboruuk: JIsicenko H.A., npenogaBaresnpb BbIcIICH KBaTU()UKAIIMOHHON KaTErOpru
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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 0011e00pa30BaTeIbHOI0 YU4eOHOI 0 IpeaMeTa

«bunoJsornsa»

1.1. MecTo AucuMIuIMHbI B CTPYKTYpe o0pa3oBareabHoii nporpammsel CIIO

OO0meobpa3oBaTelibHas  TUCIUTUIHHA

«buomorusy sABIAETCA

YacCTbIO peAMETHON  00JacTh

«buonorus», nzyyaercs B obmeoOpasoBarensHoM 1ukie yueOHoro tiana OIIOIT CIIO T'BIIOY

«Tpounkuii TexHonmorunueckuii Texuukym» mpodeccun 09.01.03 Oneparop HUHPOPMAIUOHHBIX CUCTEM

U PECypCoB, ¢ yueToM mpodeccruoHanbHOl HanpasiaeHHocTd GT'OC CIIO.

1.2 esau u UIaHUPYeMble Pe3yJbTAaThbl 0CBOEHUS Y4eOHOH JAMCHUIIUHBI:

Heab: QopmupoBaHue y CTYIEHTOB IMPEJICTaBICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpraHM3alUM >KMBBIX CHUCTEM pA3HOIO pPaHra KAaK OCHOBBI IPHUHATHS PELICHUN B OTHOLICHUH
00BEKTOB >KMBOW MIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYaLIMSIX.

3amauu:

1) chopMupoBaTh MOHUMAaHWE CTPOCHHUS, MHOrOOOpa3Hss U OCOOCHHOCTEH KHBBIX CHCTEM
Pa3HOTO YpOBHSI OpraHU3aIMH, 3aKOHOMEPHOCTEH MPOTEKaHUs OWOJOTUYECKUX IMPOIECCOB U

SIBICHUM B OKpYXKaloLIEeW cpene,

B3aMMO3aBUCHUMOCTH €CTECTBCHHBIX HAYK;
2) pa3BHUTh YMEHHsI ONpPECISITh KUBbIC OOBEKTHI B MPHUPOJEC; MPOBOIUTh HAOIIONCHHS 3a
JKOCUCTEMAaMM IJIs BBIABIICHUSA €CTCCTBCHHBIX U aHTpOHOFeHHI)IX HSMeHeHHﬁ, I/IHTepHpeTHpOBaTI)
pe3ynbTaThl HAOTIOIEHUH,
3) chopmMupoBaTh HABBIKK MPOBEACHUS MPOCTEHINMNX OHOIOTHYECKUX IKCIIEPHUMEHTATBHBIX
HcCce0BaHUM ¢ COOMIOACHUEM TIPaBUII 0€301MacCHOTO 00palieHus: ¢ 00bEKTaMHu B 000PY/I0BAHHEM;
4) pa3BHUTh YMEHHS MCITOJIb30BaTh HH(OOPMAIIHIO OHOJOTHYECKOTO XapaKTepa U3 Pa3IuUHbIX

HUCTOYHUKOB,

5) chopmupoBathb

LEJTOCTHOM HAay4YHOW KapTHHBI

MHpa, B3aUMOCBA3U U

YMCHHA TPOTHO3UPOBATHL TIOCICACTBHUA CBOCH JACATCIBHOCTH IIO

OTHOIIIEHUIO KOKPYXKAIOIIEH cpeie, COOCTBEHHOMY 3/I0POBBIO; 000CHOBBIBATH U COOIIOATH MEPhI
poUIaKTUKH 3a00JICBaHH.

6) chopmupoBaTh MOHUMAaHHE

3HAa4YMMOCTHU ,Z[OCTI/I)KGHI/Iﬁ OMOJOrMYEeCKOM HayKu H

TEXHOJIOTUN B MPAKTUYECKOW NESATENbHOCTH YEIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHA.

1.1. Ilnanupyemble pe3ybTaTbl OCBOEHHS 00I1e00pa30oBaTebHON JUCUMILIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koau
HauMEeHOBaHHe
¢popmupyembIx

KOMIIeTeHI M i

HJIaHI/IpyEEMbIe PeE3yJabTaThbl 0CBOCHUSA ITUCHUIIIMHBI

Oo0mme

JAucuunianHapHbIe

OK 01. Beibupats
CTOCOOBI PEeLICHHS
3aau
npodeccruoHaIbHON
JeSITEeNbHOCTH
MIPUMEHHUTENHHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TPy10BOro BOCIIMTAHUS:
TOTOBHOCTb K Tpyay, OCO3HaHHE
LIEHHOCTH MacTepcTBa, TPyA0Irooue;
TOTOBHOCTh K AKTUBHOU JEATEIBHOCTH

TEXHOJIOTHYECKOH " coluajabHOM’
HaIIpaBJIEHHOCTH, CIIOCOOHOCTH
VHUILMUPOBATh, IJIAHUPOBATh u
CaMOCTOSITENIBHO  BBINOJIHATh  TaKyl
JIeATEIILHOCTD;

WHTEpPEC K pasIu4HbIM  cdepam

npodeccuoHAIBHOM IS TENbHOCTH,
OBnajieHre YHUBEPCATBHBIMU Y4eOHBIMU
MO3HABaTEIbHBIMU JEHCTBUSMH:

a) 0a3oBble JIOTHYeCKHe IeCTBUSA:

c(OPMUPOBAHHOCTh 3HAHUHN O MECTE U
poJM OMOJIOTMH B CHCTEME HAYYHOTO
3HAHHS; (GYHKIIMOHATIBHOH
IPAaMOTHOCTH YeJIOBEKa JUISl PEIICHHUS
KU3HEHHBIX TIPOOIIEM;

c(OpPMHUPOBAHHOCTb YMEHHS
pacKpbIBaTh cozepKaHue
OCHOBOIIOJIATAIOMINX  OMOJOTUYECKUX
TEPMHHOB W TOHSTHUHN: KHU3Hb, KIETKA,
TKaHb, OpraH, OpraHW3M, BUJ,
HOMYJIALUS, YKOCUCTEMa, OHMOIICHO3,
ouoctepa;  merabonm3m  (oOMeH
BEILECTB M MPEBPALICHUE OSHEPTUH),
romMeocTras (camoperymnsanus),




CaMOCTOATENILHO  (OPMYNIHUPOBATH U
aKTyaJIu3HpOBAaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBEHHBIN IIPU3HAK
HIIN OCHOBAaHUA JJIsL CpaBHCHU,
KJaccupuKanuu u 0000IIeHMS;
OTIPENIENATH LIEJH JACATEIILHOCTH,3a/1aBaTh
MmapaMETpbl U KPUTCPHUU UX JOCTUIKCHUA,

BBISABIIATD 3aKOHOMCPHOCTH u
IIPOTHUBOPCUUA B paccMaTpruBaCMbIX
SABJICHUAXBHOCHUTH KOPPCKTUBbI B

JCATEIbHOCTh, OIICHMBATh COOTBETCTBHUC
pEe3yNIbTaTOB IIEJISM, OIICHHBATH PHUCKH
MOCJICACTBUM ACATCILHOCTH;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU
pEIICHUH KU3HEHHBIX TPOOIeM

0) 0a3oBble HCCIIeI0BATEIbCKIE
nercrpus: MPBiIagets HaBbIKaMU
yaeOHO- HUCCIEN0BATEILCKOM u
MPOCKTHON  JIEATCIILHOCTH, HAaBBIKAMU
paspenieHus mpooeM;

- BBUIBJSITH  MPUIHMHHO-CIICJICTBECHHBIC
CBS3M W  aKTyaJM3upoOBaTh  3ajadgy,
BBIJIBUTATh  THUIOTE3y €€  PEIICHHUS,
HaxOJIUTh apTYMEHTHI JIs TOKa3aTeIbCTBA
CBOHX YTBEPKJICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PEIICHHS;

- QHAJIM3HUPOBATH IIOJYYEHHBIE B XOJE
pereHus 3a/1a9n pe3yNbTaTHI,
KPUTHYECKH OIICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
HW3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTb TIEPEHOCHTh 3HAaHUA B
MO3HABATEIIbHYIO u MIPaKTUYECKYIO
00JIaCTH )KU3HEACATEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEMETHBIX 00JIaCTEH;

- BBIIBUTaTh HOBBIC HJIEH, MNpeJiararhb
OPHUTHHAJIBHBIC TTOIX0/IbI U PEIICHHMS;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B
MO3HABATEIIPHOW W COIMAIbHON TTPAKTHKE

OuocuHTe3  Oenka,  CTPYKTypHas
OopraHu3anus JKUBBIX CHUCTEM,
JTMCKPETHOCT, caMOperyJsus,
CaMOBOCIIPOU3BEICHUE
(penpoaykuusi),  HAcCJIEACTBEHHOCTbD,
W3MEHUYUBOCTh, JHEPrO3aBHCHMOCTD,
pocT W pa3BHTHE,  ypPOBHEBas
OpraHu3aIus;

c¢(hopMUPOBAaHHOCTH YMEHHUS
pacKpbIBaTh coJIepKaHue
OCHOBOTIOJIATAIONIUX OMOJIOTUYECKUX
TEOpU W THUNOTE3: KIETOYHOM,
XpPOMOCOMHOM, MYTallMOHHOM,
SBOJTIOITMOHHOM, MPOUCXOKICHUS
JKU3HH U YEJIOBEKa,;
c(hopMUPOBAaHHOCTH YMEHHUS
pacKkpbIBaTh OCHOBOTIOJIATAIOIIHE
OMOJIOTHYECKIE 3aKOHBI "

3akoHomepHoct (I. Mennens, T.
Moprana, H.. BaBuiiosa, O. ['ekkens,
®. Mromnepa, K. bapa), rpanunsr ux
HpI/IMeHI/IMOCTI/I K )KUBBIM CUCTEMAM,

NpUOOpETEeHUE OMbITa NPUMEHEHUs
OCHOBHBIX METOO0B Haquoro
MO3HAHUA, HCITOJIh3YEMBIX B
OMOJIOTHHN: HAOJIIOIEHUS U OIIMCAHUI

KHUBBIX CUCTEM, IPOIIECCOB U SIBJICHUH;

OpraHu3anuu u MIPOBEJICHUS
OHOJIOTHYECKOTO AKCIEPHUMEHTA,
BBIJIBIDKEHUSI THUIIOTE3, BBISABICHUS
3aBHCHUMOCTH MEXIY UCCIIeyeMbIMU

BEJIMYUHAMU, 00BsICHEHHUS
MOJIy4YEHHBIX pe3yabTaToOB u
dbopMynupoBaHus BBIBOJIOB C

UCTIOJIb30BAHUEM HAYYHBIX IMOHSTHIA,
TEOpUM U 3aKOHOB;

c(OPMUPOBAHHOCTb YMEHHUSI BBIICIISTh
CYIIECTBEHHBIC TPU3HAKA BUPYCOB,
KJICTOK TMPOKAPUOT H  DYKAPHUOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOTEOIIEHO30B U
9KOCHCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMeHa BEIIECTB M TMpEeBpalCHUs
SHEPIUU B KJIETKe, (POTOCUHTE3a,
IUTACTUYECKOTO M 3HEPreTHYECKOro
oOMeHa,  XEMOCHHTE3a,  MHTO3a,
Meil03a, OTI0IOTBOPEHUS, Pa3BUTHUS U
Pa3MHOKEHHS], WHIUBUIyaTIbHOTO
pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO oTbopa,
BUI000pa30BaHuUA,

IPUCHOCOOJICHHOCTH OPraHu3MOB K




cpene obutanus, BIIMSIHUSA
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUN B
JKOCHCTEMaX  CBOEH MECTHOCTH,

KPYrOBOpPOTA BEIIECTB U NIPEBpaIlCHHIE
SHEprum B buocdepe;

c(hOopMUPOBAaHHOCTh YMEHUSI pEIIATh
Ouosornyeckue 3ajadd, COCTaBJIAThH
TCHOTUITNYCCKUE CXEMBI CKPEIITHBAHHS
JUISS  Pa3HBIX THUIIOB HACJICJOBAHHUS
MPU3HAKOB Y OPraHU3MOB, COCTABJISATh
CXEMBI IePEHOCa BEIICCTB U YHEPTHH B

IKOCUCTEMAX (uenu MIUTaHUs,

MUIIEBbIE CETH)
OK 02. B o6gacTm HEHHOCTH  HAY4YHOro | cOPMUPOBAHHOCTH yYMEHU I
Hcnonb3oBarh MO3HAHMSA: KPUTHUYECKU OILICHUBATh WH(OPMAIUIO
COBPEMEHHBIE - c(hopMHUpPOBAHHOCTh MHPOBO33PEHHUS, | OMOJIOTUYECKOTO COJIepKaHUs,
CpeICTBa MOUCKa, COOTBETCTBYIOILIETO COBPEMEHHOMY | BKJIIOYAIOIIYIO MICEBJIOHAYYHbIE
aHayu3a u YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOM | 3HAHUS W3 PA3NIMYHBIX HCTOYHUKOB
UHTEpIpeTauu MPaKTUKW, OCHOBAaHHOIO Ha Juaiore | (cpeacTtBa MaccoBod —HH(pOpMaIu,
nHpopManuu u KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO | HAYYHO-TIOMYJISIPHBIE MaTepuabl);
WH(POPMAITMOHHEIE CBOETO MeCTa B MOJIMKYIETYPHOM MHpE; UHTEPIPETHPOBATH THYCCKUE

TECXHOJIOTUU HJIA
BBITIOJIHCHU A 3a1a4
poeCCUOHATTLHOM
JESTEIbHOCTH

- COBEpIICHCTBOBAaHUE  SI3BIKOBOM U
YUTATENBCKOM KYJIBTYpPhl KaK CpEJICTBA

B3aUMOJICHCTBUS  MEXIY JIIOIbMU U
TTO3HAHUS MUDA;

- OCO3HaHHUE LICHHOCTH Hay4YHOU
NEeSITETFHOCTH, TOTOBHOCTD OCYIIIECTBIISATH
MPOEKTHYIO n HCCIIEI0BATEIIbCKYIO

JeATeNbHOCTh
rpynne;
OBnajsieHne YHHBEPCAIBHBIMU Y4eOHBIMH
II03HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ unopmaumeii:

- BIAICTh  HAaBBIKAMHM  MOJYYCHHS
uHGOpMaMM W3 HCTOYHHKOB Ppa3HBIX
THIIOB, CaMOCTOSITENIbHO OCYIIECTBISTh
IIOWCK, aHaJM3, CHUCTEMAaTH3alHI0 W
MHTEPIPETANIO HHPOPMALIUK Pa3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;

- CcOo3JaBaTh TEKCTHI B  Pa3IUYHBIX
dopmarax ¢  yY4eTOM  Ha3HAUCHHS
uHpOpMALlUM M ILeJIeBOM  ayAuTOpuUH,
BbIOMpast ONTUMAJIBHYIO bopmy
NpEeICTaBICHUS U BU3YyaJIU3alluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTb uH(pOpMaLny, ee
COOTBETCTBUE IPABOBBIM M MOpPaJbHO-
TUYECKHM HOpMaM;

WHIUBUYyaJbHO W B

- UCII0JIb30BATh CpeacTBa
MH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH B
pelIeHUH KOTHUTHBHBIX,

ACIICKTbI COBPECMCHHBIX I/ICCJ'IG)]OBaHI/II\/'I

B OHOJIOTHH, MeIUIHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh
rj100aabHbIE 9KOJIOTHYECKHE
poOIeMbI COBPEMEHHOCTH,

(GbopMHUpOBATh MO OTHOIICHHIO K HUM
COOCTBEHHYIO TIO3UIINIO;
c(hopMUPOBAaHHOCTH YMEHUI
cO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC
U YCTHBIE COOOIICHUS Ha OCHOBE
OuoJsiormueckoii  mHGOpPMAIUK U3
HECKOJIbKUX HMCTOYHUKOB, T'PAMOTHO
UCTIOJIb30BaTh TOHATUIHBIN armapar
OroJIOTHH




KOMMYHHKATHBHBIX W OpraHU3allMOHHBIX
3aad ¢ coOmoneHneM — TpeOoBaHUI
OPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHEHBI, PECYpCOCOEpEeKEHUs, IPABOBBIX
U STUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30TIaCHOCTH;

- BJaACTb HaBbIKaMHM pacCllO3HABaHUA U
3aUThl HHGOpMAUK, HHHOPMAITHOHHON
0€30MaCHOCTH JIMYHOCTH

OK 04. OD¢ddextuBHO | -  TOTOBHOCTH K  CaMOpPa3BUTHIO, | IPHOOPETEHUE ONBITA TPUMEHEHHS
B3aMMOJICIICTBOBATh | CAMOCTOSITEIIbBHOCTH U | OCHOBHBIX METOJIOB Hay4HOT'O
u paboTaTh B | CaMOOIIPECIICHHUIO; MO3HAHMS, HCIIOJIb3YEMBIX B
KOJUJIEKTUBE U | -OBJIAJICHUE HaBBbIKAMH yueOHO- | OMOJIOTHH: HAONIOACHHUS U OIMHMCAHUS
KOMaH/Jie HCCIIE0BATEIIHLCKOM, MPOEKTHOM U | KUBBIX CUCTEM, MTPOIIECCOB U SIBJICHHUII;

COIMATBHOM JIEATETbHOCTH; OopraHu3aIun u MIPOBEICHUS

OBaanenue YHHBEpPCAJIbHBIMH | OMOJIOTHYECKOTO IKCIIEPUMEHTA,

KOMMYHUKATHBHBIMU 1€ CTBUAMM: BBIJIBIDKEHUST THUIOTE3, BBISBICHUS

0) coBMecTHas1 1eiITeJIbHOCTD. 3aBUCUMOCTU MEXKIY HCCIEAYEMbIMU

- TTIOHUMATh " WCITIOJTH30BaTh | BETUYMHAMU, 00BsICHEHUS

MIPEUMYIIEeCTBA KOMaH/THOH U | TIOJTy9€HHBIX pe3yIbTaTOB "

WHIMBHUIYIHBHOW pabOTHI; dbopmynrpoBaHUs BBIBOJIOB c

- TpUHUMATh  TEJIM  COBMECTHOU | MCIOJH30BAHNEM HAYYHBIX TOHSITHH,

NESITETHHOCTH, OPraHMU30BBIBAThH U | TEOpU U 3aKOHOB

KOODAMHUPOBATH  JCHCTBUSA TIO €€

JIOCTYDKEHHIO: COCTABJIATE IJIaH ACHCTBUH,

pacnpenensith pojd C y4eTOM MHEHHH

YYaCTHUKOB  OOCYXJaThb  pe3yJabTaTbl

COBMECTHOM PabOTHI;

- KOOPAUHUPOBATH U BHINIOJHATH paboTy B

YCIOBUSIX PpEalbHOT0, BUPTYaJbHOTO U

KOMOMHHPOBAaHHOTO B3aUMOJICHCTBHS;

- OCYILIECTBIISITh MO3UTUBHOE

CTpaTeruueckoe MOBEACHUE B Pa3IMUHBIX

CUTyalusiX, TNPOSBIATH TBOPYECTBO U

BooOpakeHue, ObITh MHUIIUATUBHBIM

OBnajenue YHHBeEpPCAJIbHBIMH

PeryjasiTUBHBIMU /1IiCTBUSIMU:

) NpUHSITHE Ce0s1 U IPYrUX JII0/Ie:

- TOpPUHMMATh MOTUBBI U apPTyMEHTHI

JOPYTUX JIOJIEH Mpu aHalIM3e Pe3ylbTaToOB

NeSITeNIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX

JI0JIeH Ha OIIHMOKU;

- pa3BUBAThH CIIOCOOHOCTh TOHUMAThH MHP C

MO3ULIMH JIPYTOro YeJIOBEKa
OK 07. B o0Js1acTH 3K0JI0rMYECKOr0 c(hOpMHUPOBAHHOCTH YMEHUS
CopeiicTBOBaThH BOCIIMTAHUS: MPUMEHATh TOJIYYEHHbIE 3HAHUS IS
COXpaHEHUIO - cOPMUPOBAHHOCTh  JKOJOTUYECKON | OOBSICHEHUS OMONOTUYECKUX
OKpYXarolen KYJBTYDHI, MOHUMaHHUE BJIMSHUS | IPOLIECCOB U SIBIICHUM, JJIs1 IPUHATHUSA
cpenpl, COI[MAIbHO-?KOHOMUYECKUX  MPOILIECCOB | MPAKTUUECKHUX perieHui B
pecypcocOepekeHH | Ha COCTOSIHUE MPUPOIHON M COLMANBbHOW | TIOBCEAHEBHOW JKU3HU C  IICJIBIO
10, IPUMEHSATD Cpelbl, 0CO3HAHHE TI00aTBHOTO obecriedeHnsi OE30MACHOCTH CBOETO
3HaHUS 00 XapakTepa SKOJOTHIYECKHUX TPoOieM; 37I0pOBbS. U 3J0POBbSI OKPYKAIOIINX




MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aIIHOHHBIX
3a/1a4 ¢ COO0/IeHneM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH 0€30TaCHOCTH,
TUTHUEHBI, peCypcocOepekeHNsI, TIPABOBBIX
Y 3TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOMN 6€30TaCHOCTH

W3MEHEHUHU KIMMaTa, | - IUIAHUPOBaHME W OCYLIECTBIICHUE | JIIOJIEH,  COONIIOEHUS  3J0pOBOIO
[IPUHIIUIIBL NEUCTBUII B OKpyXarolled cpene Ha | oOpa3a »U3HH, HOPM TI'PaMOTHOIO
OepeKITMBOTO OCHOBE 3HaHMs Leled yCTOWYUBOIO | IIOBEACHUS B OKpY Karoleu
IIPOU3BO/ICTBA, pa3BUTHUS YEJIOBEUECTBA; IIPUPOIHON cpene; ITIOHUMAaHHE
3P PEeKTUBHO AKTUBHOE HEIpUsATUE NEeNCTBUM, | HEOOXOAUMOCTH HCIIOJIb30BAHUS
JICCTBOBATH B MPUHOCSIIUX BPEI OKPYKAIOIIEN CPELE; JOCTIKEHUH COBPEMEHHON OHOJIOTHH
Ype3BbIYAHbIX - yYMEHHE IPOrHO3UPOBATH | U OMOTEXHOJIOTHH JUIsl pallMOHAIBHOTO
CUTYaLMSIX HeOJIaronpusiTHbIC DKOJIOTMYECKHUE | MIPUPOIOIOJIB30BAHUS

IIOCJIEICTBHS IpeIIpUHUMAEMBbIX

JEUCTBHM, IPENOTBPAILATD UX;

- pAacIIMpEHUE OIbITa JEATEIbHOCTH

9KOJIOTHYECKOW HAIIPaBJIECHHOCTH;

- OBJQJICHHE  HaBbIKAMH  y4eOHO-

HCCIEN0BATENBCKOM, POEKTHON U

COIMAIILHOM NIeATEIIHHOCTH
[IK 1.1. Bemonnsats | JIP 23 roToBHOCTB K TpyAY, OCO3HaHUE c(OpMHUPOBAHHOCTh YMEHUSA
BBOJI M 00paboOTKy LIEHHOCTH MacTepCTBa, TPy10Jr00ne IIPUMEHATH TOJTY4YECHHBIE 3HAHUSA UL
TEKCTOBBIX MPII 03 onpenensTe Henu AESITENbHOCTH, | OOBSICHEHUS OHMOJIOTMYECKUX
JOKYMEHTOB 3a/1aBaTh apaMeTPbl U KPUTEPUH UX MPOLIECCOB U SBJICHUM, JUISl MPUHATUS

JOCTHKECHHS MPAKTUYECKUX pelieHui B

MPII 24ucnons30BaTh CPEACTBA MOBCEJIHEBHOW  JKM3HU C  LEJbIO

oOecrieueHuss 0€30IIaCHOCTH CBOETrO
BIIOPOBBS M 3JI0POBBS OKPYKAIOIIUX

1.3 IlpuMeHeHME JIEKTPOHHOI0 00y4YeHHsI M TEXHOJIOT Uil JUCTAHIMOHHOI0 00pa3oBaHMs
Peanuzanust copepkaHusi MNporpaMMbl BO3MOXHA C MPUMEHEHHEM DSJEKTPOHHOrO OOy4eHHsS U
TEXHOJIOTUH IUCTAaHIIMOHHOTO 00pa30BaHUs, OTKPHITHIX 00pa30BaTEIbHBIX PECYPCOB.

1.4 Peanu3anus coaeprkanusi NporpaMmel 1Jis ooyyawmmxcs ¢ OB3

Peanuzanus COACPIKAHUA O6paBOBaTCHBHOﬁ nporpaMmMbl U KOHTPOJIb PE3YJIbTATOB €€ OCBOCHUA IJIA
o6yqa10mnxc;1 C OrpaHU4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA W HMHBAJINAOB OPraHU3yCTCA C YUCTOM

0COOEHHOCTEN UX HCI/IXO(l)I/IBI/I‘leCKOFO pa3BUTHA, MTHAUBHUAYAJIBbHBIX BO3MOJKHOCTEH M COCTOSTHUSA 300POBbA.




2. CTpyKTYpa U cojiep:kaHue 00111e00pa30BaTeIbHOT0 MpeaMeTa
2.1. O6beM yyeOHOro0 npeaMeTa U BU/bI y4eOHOIi padoThI

Bua yuyeOHo# paGoThl Oovem uacos

Oo0pa3oBaTe/ibHAsA HArpy3Ka (Bcero) 78
CamocrosiTesibHasi padora
Y4yeOHas HATPY3KAa BO B3aMMO/IeliCTBHU € NpenoaaBaTesieM (Bcero) 72
B TOM YHCJIE:

nabopaTopHBIC 3aHATHS He

npeoycMOmpeHo

MIPaKTUYECKHUE 3aHITH 20
[TpodheccrnoHaIbHO OPHEHTUPOBAHHOE COJIEPIKAHHE 8
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHNE 4
MPaKTHIECKOe 00yUeHHE 4
Koncynpranmm 6
Hrorosas arrectarus B hopme auddepeHIIUPOBAHHOIO 3a4eTa




2.2. TemaTu4ecKHuii JIAH U COJeP:KAHUE YUEOHOT0 NpeaIMeTa

2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

HanMenoBamHme Conepmaﬂlne y4eOHOro Mmarepuasa (0CHOBHOE U leO(l)eCCI/IOHaJIBHOU Obnem ®opmupyembie
OPHEHTHPOBAHHOE) , JIA00PATOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIAJTHOI MO1YJ/Ib KOMIIeTeHII UM
pa3iesioB U TeM 4acos
(pH HAJIMYUM)
1 2 3 4
OcHOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. ZKuBble cucTeMbl M HX OPTraHHU3ALUs 2
Tema 1.1. CopepxaHue yaeOHOTO MaTepuaia 2
buonorus buonorus — Hayka o xuBoii npupoje. CBsizu OHOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMu, Guiocoue, peauruei, STUKOM, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (QopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepuCTHUKa OMOJIOTHYECKHUX HaYK.
KUZHU MeTtopl MO3HAHUA KUBOM MpHUPObI (HaOMIOEeHUE, IKCIEPUMEHT, OMHCAHUE, U3MEpEHHE, OK-02
KJaccuukaiys, MOJISTMPOBAHNE, CTATUCTUYECKAsE 00padOTKa TaHHBIX).
JKuBbie cuctemsbl (OMOCUCTEMBI) KaK MpeAMET N3ydeHuUs1 Onooruu. OTIMYHNE )KUBBIX CUCTEM
OT HeopraHu4deckoi mpupoapl. CBOKMCTBa OMOCUCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3alu onocucreM: MOJIEKYJISIPHO-T€HETHYECKHU, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJIALUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T'€OLIEHOTHYECKUNA),
orochepHbIi
Pa3nen 2 XuMu4eckuii COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Coneprkanue yaeOHOTo MaTepuasa 2
XUMUYECKUH cOCTaB | XMMHUYECKUNH COCTAaB KJIETKH. XUMHUYECKUE DIIEMEHTBI: MAaKpOAJIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Boga Bona u mMunepanbHbie BemecTBa. DyHKIMHM BOJbI U MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpAaJIbHBIC [Toanepsxanue 0cMOTHUECKOTO OamaHca
BCIICCTBA IIpakTuyeckoe 3aHATHE? 1
Ne 1 «buonoruueckass pojb MHHEpAIbHBIX BEIIECTB B OOECIEUEHUH >KU3HEAEATEIbHOCTH
OpraHu3MOB, MTPOSIBIEHUS AUcOaTaHCa MUHEPAIBHBIX AIEMEHTOBY OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOTO MaTepuaa 4 OK-04

! OGpasoBaresnpHasl OpraHU3allKs BIPABE CAMOCTOSTENBHO ONMPENENSTh TOCIEA0BATENBHOCTh H3YUEHHUs PA3/IeNioB U TEM, BXOMSIIUX B HUX, & TAKKE MEPEPACIPENEISTh KOIMIECTBO YaCOB IS
OCBOEHHSI 00yJarONMMHUCS yIeOHOI0 MaTepHaa, C yIeTOM JIOTHKH (OPMHUPOBAHHMS MIPEAMETHBIX PE3yIbTaToB, OOMINX M MPOPECCHOHANBHBIX KOMIIETEHINH, MEXIPEIMETHBIX CBS3EH C IPyTrIMHU
JUCIUITIMHAMHA 0011e00pa30BaTeNbHOTO 1 o0mIenpodeccrnoHaabHOro MUKIoB yuedHoro miana OI1.

2 Yachl Ta0OpaTOPHBIX PabOT M MPAKTHYECKUX 3aHATHI YUTEHBI B COJEPKAHUM YUeOHOTO MaTepHalia U BXOIAT B 00IIEE KOIMIECTBO YACOB 110 TEME.
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buosgornuecku
Ba)KHBIE XUMHUUECKUE
COEIMHEHUS

benku. CoctaB u ctpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCJIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJNbl (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OecnkoB. buomorndeckue ¢yHKM OenkoB. DEpMEHTHI — OHOJOTHYECKHEC
katanm3aropel. CTpoeHne ¢epMeHTa: aKTUBHBIA IIGHTp, CyOCTpaTHas CrIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTiamunst epMeHTOB OT HEOPraHUIECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIFOKO3a, pubo3a U ne30kcuprbo03a), aucaxapuabl (caxaposa,
JIaKTO3a) M ToJIMcaxapuabl (Kpaxmay, TIWKOTEeH, Ieuiroo3a). buomornueckune (GyHKIUN
yraeBoaoB. Jlunmuasl:  Tpurimuepuabl, Qocdonunuasl, crepounsl. 'mapodunbHO-
ruipopoOHble cBoiicTBa. buonornueckue QyHkuun nunuaos. CpaBHEHHE YIJIEBOJIOB,
OEKOB W JIMMUAOB Kak HCTOYHHMKOB »Hepruu. Hyxieunosbie kucnorsl: JIHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢byukiun PHK. AT®: crpoenue u gyHkiuu

JlaGoparopHble 3aHATHS (Ha BEIOOp MpernogaBaTes)

Ne 1 «Onpenenenne Butamuna C B IpOAYKTaxX MUTAHUS

i «OrpeieieHre HaTHIHs KpaxMaia B POAYKTax MATAHHSD

nmu «I 'uapodubHO-THAPOGOOHBIE CBONCTBA JTUIHIOBY

i «M3yueHne KaTamuTHYEeCKOW aKTUBHOCTH ()epPMEHTOB (Ha IpHUMEpEe aMuiIa3bl WM
KaTaJia3bl)»

Tema 2.3.
CtpykTypHO-
(hyHKIMOHATIbHAS
OpraHu3alus KIeToK

Coneprxannie yaeOHOTO MaTepuaa

uTonorust — Hayka o kierke. Kiierounas Teopusi — npuMep B3auMOJICHCTBHS UAeH U (PaKTOB
B HAYYHOM TO3HAHWH. METOIbI N3yYCHHS KIICTKH.

Knerka kak menoctHas skuBas cucrema. OOIMe NpU3HAKKU KICTOK: 3aMKHYTash HapyxXHas
MeMmOpana, Mojekyibl JJHK kak reHeTHuecKkuii armapar, CucTeMa CHHTe3a OeKa.

Tunel KIETOK: dSyKapuoTHYecKas U mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHUSA
npoKapuoTHUeckor KieTku. Kierounas crenka Oakrepuidl. CTpoeHHE 3YKapUOTHYECKOU
kieTkd. OCHOBHBIE OTINYUS PACTUTENBHOM, )KUBOTHOW U rpuOHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpPhI KIETOK— KIJICTOYHAs CTEHKAa, IIIMKOKAIWKC, WX (yHkumu. [lnazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIUH.

Huromnasma u ee opranounsl. OgHomeMmOpanHble opranouabl kieTku: OIIC, ammapat
lompmxu, muzocombl. [loyaBTOHOMHBIE OpPraHOWIBI KIETKU: MHTOXOHIPUU, TUIACTHIBL.
[IpoucxoxxaeHrne MUTOXOHIpHM M TutacTud. Bumel mimactun. HemeMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUONU, PECHUYKH, KTYTHKU. DyHKIUH
OpPraHoUOB KJIETKU. BKitoueHusl.

Anpo — perynaropusiii ieHTp KieTku. CTpoeHue sijapa: siiepHas 000JouYKa, KapHoria3Mma,
XPOMATHH, SIPHIIIKO. XPOMOCOMBI. TpaHCTIOPT BEIIECTB B KIETKE

JlaboparopHsble 3aHATHS (Ha BEIOOp MpenoaaBaTers)
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Ne 2 «Ctpoenue kieTku (pacTeHusi, ’)KUBOTHBIC, TPUObI) U KJIECTOUYHBIE BKJIIOYEHUS (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACTBI, XPOMOILIACTBHI )»

i «/3ydeHue cTpoeHus: KIETOK paCTeHUH, KUBOTHBIX U OAKTEpHU MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEN

i «IIpoHnnaemocts MeMOpaHsbl (I1a3MOJIU3, AETIIIA3MOJIN3)»

Paznen 3. ’KuzHeaeATeIbHOCTh KJIETKH 6
Tewma 3.1. CopepxaHue yaeOHOTO MaTepralia 3
OOMEH BEIIECTB OOmeH BemecTB, WK METa00IU3M. ACCUMUIIALINS (TUTACTHYECKUN 0OMEH) U JUCCUMUIISIIUS
U MIPEBpAILICHUE (PHEpreTuyecKkuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca Meradonusma. Poins 3akoHOB
SHEpruun COXPAaHEHHUs BEIIECTBAa M DHEPrMM B MOHMMAaHMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
B KJIETKE aBTOTPO(HBIH M reTepoTpodHbId. Ponb GepMeHTOB B OOMEHE BEUIECTB U IPEBPAILCHUH
sHepruu B KkieTke. PorocuHte3. CBeroBas M TeMmHOBas (Qas3bl (orocuHTe3a. Peakuuu
¢doTocunTe3a. IpheKTUBHOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a Ui )KU3HHU Ha 3eMiie.
Bnusinue ycnoBuii cpenapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIIEHHS €r0 MPOJAYKTUBHOCTH Y
KYIbTYPHBIX pacTeHHH. XeMOCHHTe3. XEeMOCHHTe3upywluue Oaktepuu. 3HaUEHUE
XEMOCHHTE3a /IS ’KU3HU Ha 3emuie.
DHepretudeckuii 0OMeH B KileTke. PacierieHue BelecTs, BbIICICHNE U aKKYMYJIUPOBaHNE
SHEPTHHM B KJIETKE. DTamlbl dHEPreTHdecKoro oomeHa. [nmkonus. BpokeHwe u ero BHUBL.
Kucnoponnoe oxucinenue, uinu kietouHoe apixanue. OxucnurenbHoe pochopumupoBaHue. OK-01, OK-02,
D¢ heKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHA OK-04
Tewma 3.2. Coneprkanue yaeOHOro MaTepuasa 2
buocunTes 6enka Peakiun MarpuyHoro cuHTe3a. ['eHermueckas wuHbpopmamusa u JHK. Peanmzanus
TeHEeTUYECKON MHpOpMaIUU B KJIeTKe. [ eHeTH4YeCKril Ko M ero cBOoMCTBA. TpaHCKpHUIIIIUAS —
Marpuunblii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. DTambl  TPaHCISIUH.
KonupoBanue amunokucnot. Poss pubocom B 6GuocuHTe3e Oenka
[IpakTuueckoe 3aHsiTHE 1
Ne 2 «Pemenue 3a1a4 Ha onpeeseHre nociaeaoBaTeIbHOCTH HYKJIEOTUIOB»
Tema 3.3. Copepxanue yueOHOro Marepuala 1
Bupycsl Heknetounsie popmsbl xxu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
Oco0eHHOCTH CTPOCHHUS U KUIHEHHOTO IKJIa BUpycoB. bakrepuodaru. bonesnu pactenuii,
KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMmu. Bupyc nmMmmyHoeduuta yenoseka (BIY)
— Bo30Oymurens CIIM/Ia. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI
Pa3nes 4. PazmHokeHHe M HHIMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB 6
Tema 4.1. Conepxanue yueOHOTO MaTepuana 2 OK-01. OK-02
JKU3HEHHBIN ITUKIT Knetounslii nmki, wid KU3HEHHBIM UMK Kietku. MHTepdaza u muto3. Ilpomecchl, OI’<-0 4 '
KJIETKH npoTtekarmue B uHTepdase. Permkanus — peakius marpuynoro cuaresa JJHK. Crtpoenue

XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTun. JIUIIONAHBIN U TarIouIHBIA XPOMOCOMHBIE
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Habopbl. Xpomaruabl. LlUTONIOTHYECKHME OCHOBBI pasMHOKEHUS W HHIAMBHIYAIBHOTO
pazButust opraHu3MoB. [Jlemenue kiuetku — wmuto3. Craaum mwuroza. Ilpoueccsl,
MPOUCXOJAIIME Ha pa3HbIX CTagusAX MHUTO3a. bBHOJOrMYecKHil CMBICT  MUTO3a.
[Iporpammupyemasi ru0esb KIETKH - alloNTo3

Tewma 4.2.
DopMBbI pa3MHOKEHUS
OPraHu3MoOB

Conepkanue ydaeOHOro MaTepuaia

®opMbI pa3MHOKEHHS OPTaHU3MOB: Oecriooe U 1mojoBoe. Buapl 0ecronaoro pa3MHOKEHHS:
JIeJIEHUE HAJBOE U MMOYKOBAHUE OJIHO M MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOxeHHe. MIcKkyccTBEHHOE KJIOHHPOBAHUE OPTaHU3MOB, €r0 3HaYEHHE JUISI CEJICKIUU.
[TonoBoe pasMHOkeHue, ero oTinyus oT Oecrnosioro. Meio3. Cragun meiiosa. IIporeccsl,
NpOUCXOAAIIME Ha craausx menosa. IloBemenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonorudeckuii cMbica ¥ 3HaYeHHE Meio3a. ['ameToreHes — nmpouecc oOpa3oBaHUs MOJOBBIX
KJICTOK Y XUBOTHBIX. ITosoBEIE Keje3sl: CEMEHHUKN M SIMYHUKH. O6p330BaHI/I€ " pa3BUTHUC
MOJIOBBIX KIJIETOK — TraMmeT (CrepMaro3oui, sIMIeKIeTKka) — CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOeHUs SHIEKIETOK U ciepMaTo3ouioB. OmnoorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Conepkanue ydeOHOTO MaTepuaia

WnnuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHaANbHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOpPHOHAILHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKMBOTHBIX: JIpoOJIeHWE, TacTpyJsLus,
opranorere3. IloctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHu3MoOB; (aKTOPHI,
criocoOHbBIE BBI3BIBATH BPOXKIEHHBIE ypojacTBa. Poct u pasButue pacteHuit. OHTOTEHE3
[BETKOBOT'O PACTEHUS: TBOMHOE OIJIOJIOTBOPEHHE, CTPOCHUE CEMEHHU, CTaJIMU Pa3BUTH

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 3 «MH(pekmonHbIe 3a00J1€BaHMS M SMTUIEMUH B UCTOPUH YETIOBEYECCTBAY.
Ne 4 «Bakunanus kak npoduiakTika HHGEKIIMOHHBIX 3a00JIeBaHUIA»

Pa3znen 5. HacjiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HACJIEJOBAHUSA

CopepxaHnue yueOHOro Matepuala

[Ipenver u 3agauu reHeTHKH. Poib LIUTONOTUM U SMOPHUOJIOTHHA B CTAHOBJICHUU T'€HETHUKH.
Bxman poccuiickux U 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETUKU. MeTOoIbl T'€HETUKH
(ruOpuIONOTUYECKUHN, LUTOTEHETHYECKUH, MOJIEeKYIsipHO-reHeTH4eckuii). OCHOBHBIE
TreHEeTUYEeCKUe MOHATUA. [ eHeTnuecKkass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpELIMBaHUI.

3aKOHOMEPHOCTH  HACIEJOBaHWA  MPU3HAKOB,  ycTaHOBJIeHHble [.  Mennenewm.
MonorubpuaHoe cCkpemrBaHue. 3aKOH equHooOpa3usi THOPUAOB MEPBOTO TMOKOJCHHUS.
[IpaBunio nOMUHHpOBaHUA. 3aKOH pACHICIUICHHWsS TNPU3HAKOB. ['WMIOTE3a 4YHUCTOTHI TraMerT.
[TonHoe u HemosiHOe NOMHUHHpOBaHHE. J{MTMOpUAHOE CKpeIlMBaHHE. 3aKOH HE3aBUCUMOTO
HAcJIeIOBaHUSl TMpH3HAKOB. l[UTOreHeTHUecKne OCHOBBI JUTHOPHIHOTO CKPEIIMBAHMSL.
AHanuzupyroliee ckpemuBaHue. lcnonp30BaHWE aHAIU3MPYIOMIETO CKPEIIMBAHUS s
OTIpeJIeNIEHUs] TeHOTHIIA 0COON

OK-01, OK-02,
OK-04
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HpaKanecxoe 3aHATUC

Ne 5 Pemenne 3amady Ha oOIpelereHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I MOHO-, -, HOHI/IFI/IGPI/II[HOM nu aHaJII/I3I/IpyIOH_IeM CerLLII/IBaHI/II/I,
COCTABJICHUC I'CHOTHUIIMYCCKHUX CXEM CKpGIIII/IBaHI/ISI

Tema 5.2.
CuemieHHoe
HacJIeIoBaHue
MIPU3HAKOB

Coneprkanue ydaeOHOro MaTepuaia

CuernieHHoe HacienoBaHue IpusHakoB. Pab6ora T. Moprana 1o CHEIUVIEHHOMY
HaclleIoBaHUI0 TIeHOB. HapymieHne cLeluieHuss TE€HOB B pE3ylbTaTe KPOCCHUHIOBEpA.
XpOoMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH. | eHeTHYecKnue KapThl.

I'enetnka nmona. XpoMOCOMHOE ONpENEICHUE TO0JIA. AYyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
T'omorameTrnble u reTeporaMCcTHbIC OPraHU3MBbI. HacneszaHI/Ie IMPHU3HAKOB, CHCIJICHHBIX C
10JIOM

[IpakTHueckoe 3aHsTHE

No 6 Pemenne 3amady Ha oOmNpeneieHHWE BEPOSTHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX
IIPU3HAKOB IIpU CHOCINICHHOM  HACJICAOBAaHUH, COCTABJICHUC T'CHOTHUIIMYCCKHUX CXEM
CKpelLMBaHUs

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHUYUBOCTH

Conepxanue yaeOHOTo MaTepuaia

N3meHunBOoCTh. BUbl N3MEHUNBOCTU: HEHACIIEICTBEHHAs U HacieacTBeHHas. Poib cpensl B
HEHACJIEICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(DUKAIIMOHHOW H3MEHYHUBOCTH.
Bapuanuonsslii psia v BapuanmoHHas kpuBas. Hopma peakunn npusHaka. KonmdyecTBeHHbIE
M KayeCTBEHHbIE TIPU3HAKM M WX HopMa peaknuu. CBoicTBa MOIUGUKAITMOHHON
W3MEHYUBOCTH.

HacnenctBennasi, wiM reHOoTUNIMYecKass W3MEHYMBOCTh. KoMOMHATHBHAs H3MEHYHUBOCTD.
Meiio3 ¥ TMOJIOBOM TPOIECC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTalMOHHAs
n3MeHunBoCTh. Kitaccudukanusa Myrauuid: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U
NpPUYMHBI  MyTanuil. Mytarennble  (akTopbl. 3aKOH T'OMOJOTHYECKUX pSJIOB B
HacJeACTBEHHON WU3MEHYMBOCTH
H. W. BaBunosa

HpaKTqucxoe 3aHATUC

Ne 7 Pemrenune 3a/lad Ha OIIpCACJICHHUC BCPOATHOCTH BO3HHMKHOBCHHA HACICACTBCHHBIX
MPHU3HAKOB MIIPHU PaA3JIMYHBIX THUIIAX B3aMMOACHCTBHUS I'CHOB, COCTaBJICHUC T'CHOTHUIITMYCCKHUX
CXCM CKpCUIMBAHUA

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanue yueOHOTro MaTepuala

I'eneTuka d4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHEIE MCTOJAbI TCHCTHUKH 4YCJIOBCKA:
FeHeaHOFquCKHﬁ, 6J'II/I3HCI_IOBBII71, HHTOFCHGTHHGCKHﬁ, 6I/IOXI/IMI/I‘ICCKI/II\/'I, MOJICKYJIIPHO -
T€HETUYECKHI. COBpCMCHHOC OMpCACIICHUC T'CHOTUIIA: IMOJIHOITCHOMHOC CCKBCHHPOBAHUC,
TCHOTUIIMPOBAHUC, B TOM YUCIIC C IMOMOIIbBIO HHP-aHaﬂI/Ba. HacnencrteeHHbie 3a00JIeBaHUS
YCJIOBCKA. T CHHBIC 60J'IC3HI/I, 0oJie3Hn C HaCJIeICTBEHHOM IpeaApacCIiOIOKCHHOCTBIO,

14



XpoMocoMHbIe 0osie3Hn. ComaTrnyeckue M TeHepaTHBHBbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[Ipunnunsl  310poBoro  oOpas3a JKM3HM, JMArHOCTHKH, MNPO(UIAKTUKH U JICYCHHUS
reHeTHYeCKuX  OosesHeld.  MenuKo-TeHeTHYecKoe  KOHCYJIbTHPOBAaHHE.  3HAYCHHE
MEJIUIIMHCKOM TE€HETUKH B MPEIOTBPALLEHUU U JICYEHUHM TIEHETHYECKUX 3a00JieBaHMM
YeJI0BEKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocrtaBiieHue 1 aHaiIu3 POJAOCIOBHBIX YEJIOBEKA

Pa3zgen 6. DBoIOIMOH

Haf OMoJIOTud

Tema 6.1.
OBOIIOIMOHHAS
TEeOpHUs
U €€ MECTO
B OHOJIOTHH

Conepsxkanne yaeOHOro MaTepuasa

[IpeanochlIkn BOSHUKHOBEHHUS YBOIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHSI U €€ MECTO
B Ouosioruu. BnusHue 3BOMIONMOHHON TeOopUM Ha pa3BUTHE OHMOJOTMM M JIPYTMX HaykK.
CunerenbcTBa 3BONIONUH. [laneoHTONOTrMYECKHE: TOCIIEA0BATENFHOCTD MOSIBJICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, Nepexo/Hble ¢GopMmbl. buoreorpaduyeckue: cxoicTBo H
pasznuuue dayH U GI0op MATEPUKOB U OCTPOBOB. DMOPHOIOTHIECKHE: CXOJICTBA U PA3ITHUIHS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIe, pYyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJUYECKHX IyTeH y Bcex
YKUBBIX OPraHU3MOB.

OpomononHass Tteopust Y. JlapBuna. I[lpennochulku BO3HMKHOBEHUS JapBUHHU3MA.
JIBuKyImire Cuiibl HBOJIOUMUM BHAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE IIpH
OTPaHUYEHHOCTU PECYpCOB, HeolpeaeiaéHHas U3MEHUHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

CopepxaHnue yueOHOro Marepuaiia

Cunrtetrnueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE TMOJIOKEHUS. MUKPOIBOIIOIHS.
[Tomynsius Kak eAMHUIIA BUIA U SBOIIOIUH.

JBuxymue cuibl ((hakTOpbI)IBOJIIONUK BHUIOB B Tpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAas WM3MEHYMUBOCTH. [lomynsuuoHHble BOMHBI M Apedd reHoB. M3omsuus u
murpanusa. EcrecTBeHHbIE 0TOOp — HampaBisiomuii  ¢akrtop 3Bodouud. DopMmbl
€cTecTBeHHOro ot10opa. I[IprcrmocoO0IeHHOCTh OpPraHu3MOB KaK pPE3YylbTaT SBOJIOIUH.
[Ipumepsl mpucnocobneHuit y opranusmMoB. Apomopdo3bl U uAvoaganTanuu. Bum u
Bu000pazoBanue. Kpurepruu Buga. OcHoBHBIE (GOpMBI BUI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE

Tema 6.3.
MaxkponsBosntorus

CopepxaHnue yueOHOTro MaTepuala

MaKpOBBOJ'IIOI_II/Iﬂ. (I)OpMBI 9BOJIIOIIMH (I)I/IJIGTI/I‘-ICCKB.SI, AUBCPICHTHAA, KOHBCPICHTHAA,
IapaJijiCJibHasl. HeO6paTI/IMOCTB 9BOJIIOIIMH

[TpakTrueckoe 3aHaTHe (Ha BBIOOP MpenoaBaTels)

Ne 9 «CpaBHeHue BHJIOB 10 MOP(OJIOTHUECKOMY KPUTEPUIO»

OK-01, OK-02,
OK-04
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‘ i «Onucanue MPUCIocoOJICHHOCTH OPTaHM3Ma U €€ OTHOCHTEIIBHOTO XapaKTepay

Paznen 7. Bo3dHMKHOBeHHE H PAa3BUTHUEC )KU3HU HA 3emuite

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HU

Conepkanue yd4eOHOTO MaTepuaia

JloHay4yHble TpENCTaBICHUSA O 3apOXIACHUU >KM3HU. HaydHble TUMOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOTEeHe3 W MaHCIEepMUsl. XUMUYECKasi BOJIIOIUSA. AOMOTEHHBIA CUHTE3
OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEPKICHUE
XUMUYECKON »Bosonuu. HavanbHple sTambl Omosornueckoit spomtouuu. ['mmoresa PHK-
mupa. PopMupoBaHHe MEMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE TPOTOKJIETKH. [lepBbie
KJIETKH ¥ UX 3BOTIONUS. DOPMHUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3paM u nepuogam. Karapxeir. Apxelickas U IpoTEpO30MCcKas
apbl. Ilanmeosoiickast spa u e€ mnepuonbl: KeMOPHICKUM, OPIOBUKCKHM, CHIIypUHCKUH,
JIEBOHCKHM, KAMEHHOYTIOJIbHBIN, EpMCKH. Me3030icKkas 3pa U €€ MEepHOJbl: TPUACOBBI,
IOpCcKuid, MenoBoi. KaitHo3olckas 3pa W €€ mepuojbl: NaJeOre€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpPraHU4ecKOTO MHpA.

Conepxanue yaeOHOTO MaTepuana

Cucrema OpraHMYeCKOTO MHUpPa Kak OTpaKeHHE HBOIONUU. OCHOBHBIE CHCTEMATHYECKHE
IPYNIbl OPraHU3MOB. XapaKTepUCTHKA KIUMaTa U TeoJIoTHYecKUX MpoieccoB. OCHOBHbIE

[Ipoucxoxnenue 3Tambl ABOJIONMU PACTUTEIBLHOTO M JKMBOTHOTO MHUpa. ApoMopdo3bl y pPACTCHHH U
YenoBeKa — XKUBOTHBIX. [losiBiIeHHE, paclBET U BBIMUPAHHUE TPYII )KUBBIX OPraHU3MOB.
AHTPOIIOTEHE3 DOBOJIONMS  4YeNOBEKa. AHTPOMNOJIOTMSI Kak Hayka. Pa3BuThe TIpeACTaBICHUH O
MIPOUCXOXKICHUM YeJoBeka. Metoapl u3ydeHusi aHTpororeHe3a. CXOJCTBA U pa3IUuUs
YyeloBeKa M JKUMBOTHBIX. CHCTeMaTH4ecKoe II0JIOKEHHE 4YelloBeKa. JIBKyiiue Cuiibl
(dakTopel) antpomorene3a. HacneacTBeHHas H3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO01ecTBEHHBIN 00pa3 ®KU3HU, U3TOTOBJICHUE OPYIHI Tpy1a, MBIIIUICHUE, PEYb
Tema 7.3. Cogepxanue yueOHOro Marepuala

OCHOBHBIC cragnuu
3BOJIFOIMH YCJIOBCKa

OCHOBHbBIE CTaJuM W BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEJblid,
UYenosek npsaMoxosmui, YeaoBek HeaHaepTanbCKui, YeroBeK pa3yMHbIH COBPEMEHHOIO
tuna. Haxoku nckomaemMbIX OCTAHKOB, BpEeMs CYIIECTBOBAHHUS, 00IACTh PACIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.

UYenoBeueckrne packl. OCHOBHBIE OONBIINE pachl: €BpOTNEOUIHAs (eBpasuiickas), Herpo-
aBCTpalionHas (dPKBaTOpHallbHAs), MOHTOJIOMIHAs (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCTIOCOOIEHHOCTH TMPEICTABUTENEH YETOBEUECKUX pPac K YCIOBHSIM CYIIIECTBOBAHMSL.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma

IIpakTryeckoe 3ansTHE (Ha BEIOOP MpenojaBartess)

Ne 10 «Bpems u myTH pacceneHus 4eJa0BeKa M0 MIaHETe»
i «IIpucnoco6eHHOCTh YeNnoBeKa K Pa3HbIM YCIOBUAM cpejibl. BiusiHue reorpaduueckoi
cpeabl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YEIOBEKay

OK-01, OK-02,
OK-04
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Pazgen 8. OpranusmMsl M OKpYy:KaIas cpeaa

o

Tema 8.1. CopepxaHue yueOHOTo MaTepualia 2
DKoJIoTUd DKOJIOTHS KaK HayKa. 3a/1aud U pa3/ielibl SKOJIOTHH. MeTO bl IKOJIOTUYECKUX HCCIICIOBAHUN.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MHMPOBO33PEHHE COBPEMEHHOIo 4denoBeka. Cpelapl 0OMTaHMSI OPraHu3MOB:
KU3HU. BOJHAs, HA3€MHO-BO3/YyIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHas. OKOJOTMYECKUE
DKOJIOTHYECKHE ¢daxTopsl. Kiaccupukanust 5KOIOTHYECKHX (PAKTOPOB: aOMOTHYECKHE, OHMOTHYECKHE WU
(baxTopsI aHTporioreHHele. JleficTBHe HKOJOrMUecKuX (HaKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(akTopbl: CBET, TEMIIEpaTypa, BIaKHOCTb. Potonepuoansm. [IpucnocobnaeHuss opraHu3MoB
K JeicTtBuio abmoTudeckux (aktopoB. buonornmueckue putmbl. buotndeckue QaxTopsl. OK-01, OK-02,
Bunel  O6MoTHMYECKMX B3aMMOJEHCTBUN: KOHKYpEHLHMs, XulHH4YecTBo. llapasutusm, OK-04, OK-07
MYTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEUTpain3Mm.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI A CyLIECTBOBaHHUS OPraHM3MOB B NPUPOIHBIX
coo01ecTBax
Tema 8.2. CopepxaHue yaeOHOT0 MaTepralia 2
DKOJIOTHYECKHE DKOJIOTHYECKHE XapaKTepUCTUKU mnonyasuuud. OCHOBHbIE TOKa3aTeNd  MOMYJISIUU:
XapaKTEePUCTUKHI YHCIIEHHOCTb, IUIOTHOCTh, POKJIAEMOCTb, CMEpPTHOCTb, MPUPOCT, MUrpauus. JuHamuka
MOMYJISITII YHCJIEHHOCTH MOMYJISINU U €€ Perymsius
[TpakTrueckoe 3aHsTHE 1
No 11 «Iloacu€r mIOTHOCTY MOMYJISIUNA Pa3HbIX BUJOB PACTCHUII»
Pasznen 9. Coo0uiecTBa M IK0J0rHYE€CKHE CUCTEMBI 10 OK-01, OK-02,
Tema 9.1. Coneprkanue yaeOHOro MaTepuasa 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl  OuOIleHO3a:  BHJIOBas, IIK 1.1
OpraHu3MOB, MIPOCTpPaHCTBEHHAdA, Tpoduyeckas (mumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.
9KOCHCTEMBbI Dkonoruueckue cuctemMbl (3kocucteMsl). [lonarue o0 »skocucreMe U OHUOreoIeHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BeliecTB M MOTOK SHEPruH B dKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTtembl. [lumeBbie menu u cet. OCHOBHBIE TOKa3aTeNd HKOCHUCTEMBI: Ouomacca,
MPOIYKIHSL. DKOJIOTHUECKUE MUPAMUJIBI: MPOJYKIIMU, YUCICHHOCTH, OMomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMoperynsanus, pazsutue. Cykieccus
Tema 9.2. Copepxanue yueOHOTO MaTepuaa 2
IIpuponusie IIpuponHble 5KOCHUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. ODKOCUCTEMA XBOWHOIO WIH
9KOCHCTEMBI LIMPOKOJINCTBEHHOTO jeca. AHTpONIOreHHbIE 9KOCUCTEMBI. ATpOIKOCUCTEMBI.
VYpb6oskocucrembl. buonornyeckoe M XO3AHCTBEHHOE 3HAUYEHHE arposKOCHCTEM U
ypboskocucteM. buopasznoobpasue kak ¢aktop ycroiumBoctu 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emIe
Tema 9.3. Conepxanue yueOHOT0 MaTepuaa 2
buocdepa — Yuenue B. U. Bepranckoro o 6uocdepe. I'panniipl, coctaB u cTpykTypa ouocdepsl. XKusoe
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rjio0anpHas
3KOCHUCTEMA 3EMITH

BemiectB0 U ero Qynkmuu. OcobeHHOCTH OHOChephl Kak TI00aqbHONH 3KOCHCTEMBI.
JluHamuveckoe paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBoporbl BemiectB u
OMOTeOXMMHUYECKHE IMKIbI D3JIEMEHTOB (yrjaepoaa, a3oTa). 3O0HAIbHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4. IIpodeccuonaibHO OPHMEHTHPOBAHHOE coJep:KaHHe (coAep:KaHHE MPHUKJIATHOIO
Bnusnane MO/1YJIfA)
AHTPOINIOTE€HHBIX YenoseuyectBo B Omocepe 3emin. AHTpoTOreHHBIE M3MEeHEHUsI B Onocdepe. ['modanbHbIe
(hakTopoB Ha skojoruueckue mpodiemel. CocyiiecTBOBaHUE TPHUPOALI U dyenoBeuecTBa. CoxpaHeHUe
ouochepy Onopa3zHOOOpa3uss Kak OCHOBa ycToWuumBOoCTH Ouocdepbl. OCHOBA PAINMOHAIBLHOTO
yIOpaBJiIeHUS TPUPOJHBIMH pECcypcaMUd W WX HCIOJb30BaHHe. JloCTIDKEHUs OWOJIOTHH U
OXpaHa IPUPOIBI
[TpakTrueckoe 3ansTHE (Ha BEIOOD MperogaBaTess)
No 12 «OTx0/161 TPOU3BOACTBA»
WK «DKOJIOTHUECKUE aCTIEKTH TPOPECCHOHATHHON eI TeTHHOCTH
nin «[Ipodunaktuka nmpodeccuoHaabHBIX 3a0071€BaHUIT»
i «BausiHue npon3BoACTBEHHBIX ()aKTOPOB HA OPraHU3M YeJ0BeKa»
Tema 9.5. IIpodeccuonaibHO OPHEHTHPOBAHHOE cojJep:KaHHe (coaep:KaHHe TPHUKJIATHOTO
BnusiHue counanbHo- | MOayJist)
HKOJIOTHUECKUX 310poBbe U ero cocrapisomue. OakTopspl, MOJOKUTEIHHO U OTPULATENILHO BIMSIONINE Ha

(hakTOpoB Ha
3I0POBBE YEIOBEKA

opranu3M uejoBeka. [IpoGiema TEXHOTEHHBIX BO3JCUCTBHI Ha 3I0POBhE HYEIOBEKA
(3MeKTpOMarHUTHBIE TM0JIsI, ObITOBasg XuUMHS, H30BITOYHBIE IIYMbI, paJudanus M T.IL.).
Apnanranus opraHu3Mma 4YejloBeka K (akropaM OkpyxkKaromieil cpenpl. [IpuHIUIBL
(dhopmupoBanus 310poBbecOeperatomiero nopeaeHus. Gusnueckas akTUBHOCTh U 370POBbE.
broxumuueckre aciekThl paliioHaIbHOTO TUTAHUS

JlabGopaTopHble 3aHATHS

Ne 3 «YMcTBeHHas pabOTOCIIOCOOHOCTHY

i «Bnusinue abnotudyeckux (pakTopoB Ha YeIoBeKa» (B Ka4eCTBE TPUITEPOB, CHUKAIOIINX
paboToCTIOCOOHOCTh,  MCIOJB30BAaTh  YCIOBUSA  OCYIIECTBICHUS  MPOQecCHOHANIBHOMN
JIeATSILHOCTH: IIIyM, TEMIeparypa, pu3ndeckas Harpyska u T.1.)

Pazgen 10. Cenekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTMH

Tema 10.1.
Cenexuusa
KaK HayKa U TpoIecc

Cogepxanue yueOHOro Marepuala

Cenekuus Kak Hayka W Ipolecc. 3apoXACHHE CeleKUnu U aomectukauus. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOrooOpasusi M MPOUCXOXKACHUS KyJIbTYpPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUS JTOMAIIHUX >KUBOTHBIX. Copt, mopona, mramMMm. COBpEMEHHBIE METO]IbI
CEJIEKIIUH. MaccoBbrit
YU WHIUBUIYATbHBIH OTOOPHI B CENEKIMU PACTeHHU M KHUBOTHBIX. OIIEHKa JKCTepbepa.
brnuskoponcTBeHHoe ckpemuBanue — UHOpuauHT. Yuctas nuHUsS. CKpelnMBaHUE YHCTBIX

OK-01, OK-02,
OK-04, OK-07
IIK1.1
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auHui. ['eteposuc, mnu rudpuanHas cuina. HepoacTBeHHOe CKpellMBaHHWE — ayTOPHAMHT.
Otnanénnas rubpugmzanmus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M IOJIydeHHE
MOJUIUIONJOB. JIOCTHIKEHUS CENEKIUN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUS
OcHoBBI pexomOunantHoi JIHK m Tpancrennpix opranusmoB. Kierounas wmxenepus. Kierounsie
OMOTEXHOJIOTHH KYJIBbTYpBI. MUuKpOKIIOHaIBHOE pa3sMHOXEHHUE pacTeHui. KitonupoBanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npoOnemsl. 'MO — renernyecku Mo (UIIMPOBAHHBIE OPTraHU3MBI
Tema 10.3. IIpodeccuoHAILHO OPHEHTHPOBAHHOE COAEp:KaHMe (coaepikaHHe MPHUKJIATHOIO
buorexnonornu MO/1YJIfA)
B KM3HU M nipodeccnn | OCHOBHbBIC HANPABJICHHS COBPEMEHHOM OMOTEXHOJIOTHU B TIPO()ECCHOHATIBHON AEATSTBHOCTH
YeJI0BEKA. Meto sl OMOTEXHOJIOTUN. OOBeKTHI OMOTEXHOJIOT HH. OtHka
OMOTEXHOJIOTHUECKUX

U TEeHeTHMYeCKUX JKcrepuMeHToB. I[IpaBuima mnoucka W aHanmu3a OMOAKOJIOTHYECKOM
nHpopmanuu

U3 pa3jIMyYHbIX UCTOYHHMKOB (Hay4yHas W ydyeOHO-Hay4yHas JIMTEpaTypa, CPeIcTBa MacCOBOM
nHpopmanuu, cetb IHTepHET U Apyrue)

IIpakTrueckoe 3aHsTHE

Ne 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTIKCHHSIX B 00JIACTH TEHETHUECKHX
TEXHOJIOTHH, KIIETOYHOW HHKEHEPUH, TTUIIIEBBIX OMOTEXHOJIOTHIl.

Ne 14 3amura keiica: TpeACTaBICHHE pE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIJICHHE C
MIPE3CHTAINCH )

Pasznen 11. Pemnenue K

eiicOB B 00J1aCTH GHOTEXHOJIOT il °

Tema 11.1.1.
buorexnoigorun
B IIPOMBIIIJIEHHOCTH

IIpodeccnoHaibHO OPHMEHTHPOBAHHOE colepkaHue (coaeprKaHue MPHKJIATHOIO
MOYJIs1)

Pa3BuTHe mpOMBIIUIEHHON OMOTEXHOJIOTHM U €€ MPUMEHEHHE B JKU3HH YeJIOBEeKa, MOUCK U
aHayu3 UHQOPMAIMK U3 PA3NIMYHBIX UCTOYHUKOB (HaydHas U ydyeOHO-Hay4dHas JHUTEpaTypa,
cpeacTBa MaccoBoi nHpopmaiuu, cetb MHTepHeT u apyrue)

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 15 Keiicsl Ha aHanmu3 mHGOpPMalMU O Pa3BUTHUU NPOMBIIIIEHHOW OmoTexHosoruil (1o
MUHU-TPYIITIaM).
Ne 16 3ammura keiica: mpejncTaBieHHE pe3ylbTAaTOB pPELICHHsS] KEHWCOB (BBICTYIUIEHHE C
Ipe3eHTalIuen)

Tema 11.1.2.
CoruaibHo-

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE coAep:kaHHe (coAepkaHWe NPHKJIATHOIO
MOJLyJIst)

OK-01, OK-02,
OK-04, OK-07
IIK1.1

3 O0OpasoBaresbHas OPraHU3aIHs CAMOCTOATENBHO ONPENENAET COAEPIKAHME Pa3/iena, BRIOUpas OfHy U3 mpeioxentsix Tem 11.1.1 -11.1.3.
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OTHUYCCKHUEC aCIICKThI

OTHUYECKHUE ACTICKThI Pa3sBUTHA OMOTEXHOJIOTHH U MNPUMCHCHUC UX B JKU3HU YCJIOBCKA, IIOUCK

OMOTEXHOJIOTHIA U aHanu3 MHPOPMALMH W3 PpaA3IMYHBIX WCTOYHHKOB (HAayyHas H ydeOHO-Hay4dHas
JIUTEpaTypa, CpeacTBa MaccoBoi nHpopmarmu, cets HTEpHET U pyrue)
[IpakTrueckue 3aHsATHS 4
Ne 15 Keiice Ha aHanu3 HHPOPMALUHN 00 STHUECKUX ACTIEKTaX Pa3BUTUS OMOTEXHOJIOTUH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpejcTaBlieHHME pE3YJIbTaTOB pPELIEHUS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAIIHECH)
Tema 11.1.3. IIpoeccuoHAILHO OPHEHTHPOBAHHOE COJAEpP:KaHHMe (coaepikaHUe MPHUKJIATHOIO 6
buorexnonornu MO/1YJIfA)
U TEXHUYECKHE Pa3Butne OHOTEXHOJNOTUH C TPUMEHEHHEM TEXHUYECKHX cucteM (OHOMHXKEeHepHs,
CUCTEMBI o6uonHdopmarruka, OMOHMKA) W HUX MNPUMEHEHHE B JKU3HMU 4YEJIOBEKa, IMOMCK U aHAIN3
nHpopMallUd U3 pa3IMYHbIX HCTOYHUKOB (HaydyHas M yduyeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBoi nHGopMmaiuu, cetb HTepHeT u apyrue)
[TpakTnueckue 3aHATHS 4
Ne 15 Keiicbl Ha aHanu3 HHQOpPMAIMK O Pa3BUTUM OUOTEXHOJOTUH C NpPUMEHEHHEM
TEXHUYECKUX CHCTEM (110 MUHH-TPYIITIaM).
Ne 16 3amura keiica: TpeaCTaBICHHE pE3YIbTATOB PEIICHUS KEHCOB (BBICTYIJIEHHE C
MIPE3CHTAIINECH )
IIpomexyTounasi arrectanus (muddepeHIUpPOBAHHBIN 3a4ET) flelel
Bcero: 72
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3. YciaoBust peaim3aluu NporpaMmmabl 0611(606[)330B3T€.]1])HOF0 nmpeamMera

3.1. Jlast peanu3anuu NporpaMMbl mpeaMeTa npeaycMoTpeH KaduHeT 0HOJI0THH
Kabuner «buonorum», ocHalieH 000py10BaHUEM:

Me0enb, JI0OCKa, MeJ, HarlisggHble TocoOMsl (KOMIUIGKTHI Y4eOHBIX TaOJMI], IUIAKAaTOB),

TEXHUYECKUMU CPEJICTBAMU OOyUEHUS:
KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOU3BEICHHUS 3BYKa,
MYJIbTUMEAUA-TIPOEKTOP C IKPAHOM,

3.2. NudopmanmnonHoe odecnievyeHne peasn3aluu MporpaMmsbl

JUia peanuzauuy nporpamMmbl  OMOIMOTEeYHBIM (OHA 00pa30oBaTEIbHON OpraHu3alid HMEET
MeYaTHbIE W/WUJIM AJIEKTPOHHbIE 00pa30BaTEeNbHbIE U HHPOPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE IS

HCITIOJIb30BAHHUA B 06pa3OBaT€J'IBHOM nmponecce, HE CTapuIC IATHU JICT C MOMCHTA U3aHHA.

3.2. Uudopmannonnoe odecrnevyenne 00yueHus
OcHoBHas1 JInTepaTypa
1. B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneesa. buosorus, yaeouuk, M, Akagemus, 2020 r.
2. B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneeBa. buonorus, yueOunuk (uist npodeccuii n
CTIENUANBHOCTEH TEXHHYECKOTO M €CTECTBEHHO HaydHOTO npodwist), M, Akanemus, 2020 r.
3. A.A. Kamenckwii u ap. buonorus 10-11 xmace, M, IlpocBenienue, 2021 .

HNuTepHer - pecypcebl:

1. http://biology.asvu.ru/ - Bes 6uonorus. CoBpeMeHHasi OMOJIOTHSI, CTaThU, HOBOCTH, OMOJIMOTEKA.

2. http://window.edu.ru/window/- eaquHoe OKHO I0cTyIa K 00pa3oBaTelbHBIM pecypcam MHuTepHeT
1o OuoJsiorun

3. http://www.5ballov.ru/test- Tect s aOUTYPHEHTOB 10 BCEMY HMIKOJIBHOMY KypCy OHOJIOTHH.

4. http://lwww.vspu.ac.ru/deold/bio/bio.htm- TenekoMMyHHKAIIMOHHBIE BAKTOPHHBI 110 OHOJIOTHH -
9KOJIOTHU
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCIHHUIIVIMHBI

KoHTpo.1b U o11eHKa pe3ylIbTaTOB 0CBOCHHS 00111€00pa30BaTENbHOM JUCIUIUIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE Pe3yJabTaThbl, HalpaBieHHbIE HA (popMupoBaHHE OOUMX U MPO(EeCcCHOHAIBHBIX
KOMITIETEHIIHI 110 pa3/ienaM U TeMaM CoJiepkKaHus yueOHOTro MaTepuaia.

OO0mas KoMneTeHnus |

Pasznen/Tema

THIl OeHOYHBIX MePONPUATHH

Paznen 1. Kinerka — cTpykTypHO-
(GYHKIMOHAILHAS eIMHUIA JKHBOTO

KontponbHas padota «MosekyaspHblii ypOBEHb
OpraHu3al1K JKUBOTO»

OK 02

buonorus kak Hayka.
Obuas
XapaKTepUCTUKA KU3HU

3anoaHeHue TabJIuLbl C OITMCAHUEM METOJI0B
MHUKPOCKOTIMPOBAHUS C MX JTOCTOMHCTBAMH U
HEIOCTaTKaMHU.

3anonHeHue Tabauisl «Bxiian yueHsIx B
pa3BUTHE OHOJIOTUN

3aroJiHeHHe CPaBHUTEIHLHON TaOJIUIIB CXOJICTBA U
pa3IM4mii ’KUBOTO U HE )KHBOTO

OK 01, OK 02, OK 04 | CtpykTypHO- TectupoBanue
(GyHKIIMOHANBbHAS Pa3paboTka MeHTaIbHOM KapThl 1O Ki1accuuKanum
OpraHu3aIus KJIeToK KJIETOK U UX CTPOSHHIO Ha MPO- U
9YKapHOTUYECKUX U TI0 [IAPCTBaM B MUHH TpyIIax
Otyet no mabopaTopHoOi paboTe
OK 01, OK 02 CrpykTypHO- @poHTANIBHBIN 0IIpOC
(hyHKIIMOHATBHBIC Pa3paboTka rioccapus
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(baxTopsl
HACJIEJCTBEHHOCTH

Pemenue 3agau Ha onpenenexHue
IIOCJIEI0BATEIILHOCTU HYKIICOTU0OB, aMUHOKHUCIIOT
B HOpMC 1 B CJIydac U3MCHCHUA
II0CJIeI0BaTENbHOCTH HyKiIeoTn10B JTHK

OK 02 OOMeH BemecTB 1 DpOoHTAIBHBIN 0TIPOC
npeBpalieHie SHEPTun | 3aroHEHHE CPAaBHUTEIBHON TaOIUIIbI
B KJIETKE XapaKTePUCTHK TUIIOB OOMEHA BEIIECTB
OK 02, OK 04 JKu3HeHHBIN UK VYerHbIl onpoc

KJIeTkd. Murto3. Melio3

Pa3paboTka neHTHl BpeMEHU KU3HEHHOTO LIUKJIA

Pa3nen 2. CTtpoeHue u GyHKIMH OpraHu3Ma

KonTtponenast padota “Ctpoenne u QyHKIHH
opranusma’’

OK 02, OK 04

Crpoenue opranusma

TectupoBanue

Pa3paboTka MeHTaIbHOMN KapThl TKAHEH, OpraHoB
Y CHCTEM OpraHOB OPraHU3MOB (pacTEeHHUs,
YKUBOTHBIE, UEJIOBEK) C KPaTKOW XapaKTepUCTUKON
X QyHKITUH

OK 02

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

@pOHTANBHBIN ONPOC

3anojaHeHue TabauIbl ¢ KPaTKOM
XapaKTePUCTUKON U nmpumepamu Gopm
PAaSMHOXCHUS OPraHnu3MOB

OK 02, OK 04

OHTOreHe3 pacTeHui,
KHUBOTHBIX U YEJIOBEKA

Tect/ompoc

CocTaBiieHHE )KM3HEHHBIX LIMKJIOB PACTEHUM MO
oTaenaM (MOXOBH/IHBIE, XBOIIEBUTHBIE,
MaropOTHUKOBUAHBIE, TOJIOCEMECHHBIC,
MMOKPBITOCEMEHHBIC)

OK 02, OK 04

3aKOHOMEPHOCTH
HacJeI0BaHus

®poHTaTBHBINA OMTPOC

Tect no Bonpocam JIEKIUH

Pemenue 3a1a4 Ha onpezieieHue BEPOSATHOCTU
BO3HUKHOBEHUS HACIIEJICTBEHHBIX IPU3HAKOB MIPU
MOHO-, I1-, IOJIUTUOPUIHOM U aHATTUZUPYIOLIEM
CKpEIIMBaHUH, COCTABIICHUE T€HOTUITNYECKUX
CXEM CKpeIIMBaHUs

OK 01, OK 02

CuereHHoe
HAacJeJI0BaHuE
MIPU3HAKOB

Tect

Pemenue 3a1a4 Ha onpeiesieHre BEPOSTHOCTH
BO3HUKHOBEHMS HACJIEJCTBEHHBIX MPU3HAKOB MIPH
CIICIUICHHOM HacJIeJOBaHHH, COCTaBJICHHUE
FEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01, OK 02, OK 04

3aKOHOMCpHO CTn
HN3MCHYHNBOCTHU

Tect

Pa3nen 3. Teopus 3BoIIONMHU

KonTponbHas pabota “TeopeTudeckre acleKThI
3BOJIOLIMH KW3HU Ha 3emMie”

OK 02, OK 04 Hcropus @poHTAJIBHBIN 0IIPOC
HBOJIIOLIMOHHOTO yueHusl. | PazpaboTka rioccapus TepMHUHOB
MukposBonronus
OK 02 Maxpo3BOJTIOIHSL. OneHnBaeMasi IMCKYCCHS: UCIIOJIb30BaHUE
OK 04 Bo3HukHOBeHUE U apryMeHTOB, OMOJIOTUYECKON TEPMUHOJIOTHU U

pa3BHUTHE KU3HU HA
3emiie

CUMBOJIMKHU UIA JOKa3aTCIIbCTBA POACTBA
OpPraHru3MOB PAa3HBIX CUCTCMATUUCCKUX I'PYIIIL
Pa3pa60TI<a JICHTBI BPpEMCHU BO3BHUKHOBCHHA U
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pa3BUTHS KU3HU Ha 3emiie

OK 02 [Ipoucxoxnenue VYcTHbIN onipoc
OK 04 YeJoBeKa —
aHTPOTIOTEHE3
Pa3nes 4. Dxosiorus
OK 01, OK 02, OK 07 |Dkosoruueckue Tect 1o AKOJIOTHYECKUM (PAKTOPaM U Cpeiam

(hakTOPHI M CPeIbl )KU3HU

JKU3HU OPraHu3mMoOB

OK 01, OK 02, OK 07

[Tonynsuus,
cooOI11eCTBa,
9KOCHCTEMBI

CocraBieHue cxeM KpyroBopoTa BeIecTB,
HCIT0JIb3Ys MaTCpHraJibl JICKIIUU

OK 01, OK 02, OK 07

buocgepa - rinodanbHas

VYerHbI onpoc

JKoJoruueckas cucrema |Tecr
OK 01, OK 02, OK 04 |Bmnusune Tect
OK 07 AHTPOIIOT€HHBIX [IpakTnueckas padota “OTX0bI MPOU3BOJICTBA”

(hakTopoB Ha OHochepy

OK 02, OK 04, OK 07

Bnusinue conunanbHo-
IKOJIOTUUECKHUX
(hakTOpOB Ha 3/I0pPOBHE
YeJIoBeKa

Brimonnenune mabopatopHoit pabOTHI:
"BrausiHue abnoTH4eckux (pakTopoB Ha YeIOBeKa
(HM3KHE U BBICOKHE TeMIepaTypsl)"

Pazgen 5. buoJjiorus B JKU3HU

OK 01, OK 02,
OK 04

BbuorexHoyiornu B ;KU3HU
Ka)KJOTO

BrimonHeHue kelica Ha aHau3 WH(popMaIuu o
HAy4YHBIX TOCTHKEHUAX B 00J1aCTH F€HETHUECKUX
TEXHOJIOTHH, KJIIETOYHON MHKECHEPUH, MUIIIEBBIX
OMOTEXHOJIOTHH (TI0 TpyMIam), IPEJACTaBICHHE
pe3yJIbTaTOB PEUICHUS KEWCOB

OK 01, OK 02, OK 04

[TpoMeiuieHHas
OMOTEXHOIOTUS

BrimonHeHue kelica Ha aHaiau3 HH(poOpMaIuu o
Pa3BUTHUU MPOMBIIIJICHHON OMOTEXHOJIOTUH (110
rpyIIam), IpeaCcTaBIeHUEe PEe3yIbTaTOB PELICHUS
KeicoB

OK 01, OK 02, OK 04

COHI/I&J’IBHO'BTI/I‘IGCKI/I@
aCMEKThl OMOTEXHOIOTHI

Brimonaenue kelica Ha aHanu3 uHdopmaiuu oo
ATUYECKUX aCHEKTaX Pa3BUTHS OMOTEXHOJIOTHH (110
rpymnmnam), IpeacTaBICHHE PE3yIbTaTOB PEIICHUS
KEHCOB

OK 01, OK 02, OK 04

buortexnonoruu u
TCXHHUYCCKHUEC CUCTCEMBbI

BrimonHeHue keiica Ha aHaTU3 UHGOPMAITUH O
pa3BUTHsI OMOTEXHOJIOTHIA C IPUMEHEHUEM
TEXHUYECKUX CUCTEM (TIO TpyInam),
NPEe/ICTAaBJICHNUE PE3YJIbTATOB PEUICHHUS KEHCOB
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