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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

1.1 MecTo IMCHUILTHHBI B CTPYKTYype o0pa3oBarebHoi nporpammbl CITIO

OobmieoOpa3oBarenbHas aucuuIuiiHa «buosorus» sBisieTcss 00sA3aTENBHOW YacCThIO
0011e00pa3oBaTeILHOrO MHUKJIA 00pa3oBaTeIbHON TporpaMmel B cooTBeTcTBHH ¢ PI'OC mo
cnenuansHoctu CIIO

40.02.04 IOpucnpynennus

(xom) (HanmeHnoBaHue cenmaibHOCTH / Ipodeccru)

1.2. He.]'l]/l U INIAHUPYEMbIE PE3YJIbTATbl OCBOCHUA TUCIHUIIJIMHBIC

1.2.1. Ileau TUCUMILIAHBI

Coneprkanue mporpaMMbl 00111e00pa30BaTeIbHON JUCITUTUIMHBI « BUOJIOTHS HATTPaBICHO
Ha JOCTWKEHHUE PE3YyJbTaTOB €€ M3ydeHHs] B coOoTBeTCTBUM C TpeboaHusimu ®I'OC COO c
yaetroMm mnpodeccuoHanbHOW HampaBieHHocTH DPI'OC CIIO.llens w3ydeHUs TUCIUTIIUHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJIAJCHHE OOYYAIOIIMMHCS 3HAHUSIMH O CTPYKTYPHO-
(GYHKIIMOHATHPHONH OpraHM3allii JKUBBIX CHUCTEM pA3HOTO paHra W MPHOOpPETeHHWE YMEHUH
WCTIOJIH30BATh ATH 3HAHUS TSI TPAMOTHBIX JIEMCTBUI B OTHOIICHUH 0OBEKTOB KUBOW MTPHPOIBI U
peleHus pa3IMYHbBIX KU3HEHHBIX IPOOIIEM.
JlocTiokeHe [eNnyu M3y9eHusl AUCHUIUTNHBL «bromorus» Ha 0a30BOM ypoOBHE 0OeCIeYrBaeTCs
pElIeHUEM CIeIyIOIINX 3a/1ay:
. OCBOCHHE OO0YYarOMIMMHCS CHUCTEMBl 3HAHUH O OHOJIOTUYECKHX TEOPHSIX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MPEJICTAaBJICHU O EeCTEeCTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX HAy4YHOro MO3HaHMS,
CTPOEHUHM, MHOTOOOpa3sMH W OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allMu,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;
J (dbopmupoBaHre y OOy4aroUIMXCsl MO3HABATENIbHBIX, MHTEUIEKTYAJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipollecce aHaIKM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISJIOB,
UeH U MoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;
J CTaHOBJIEHHE Yy oOOydarommxcsi oOmell KyiabTypbl, (YHKIMOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUI U OTBITA, MMOTYYECHHBIX IPH U3y4YECHUHN OUOJIOTHH;
. (dbopMupoBaHHe y OOy4alOUIMXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;
J BOCIHMTaHUE YOSKJEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHHS K HeW, COOMIOAECHUS 3TUYECKUX HOPM IpHU
MIPOBECHUH OMOJIOTHUYECKUX HCCIIeI0BaHUA;
J OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS TOBBIIIECHHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;
J IpUMEHEHHE TPHOOPETEHHbIX 3HAaHUM M yYMEHMH B TOBCEJHEBHON  KHU3HHU
JUIL OLIEHKM TIOCJIEACTBUN CBOEH JesITeIbHOCTH MO OTHOLIECHMIO K OKpyXKaromel cpene,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHUE U COOJIIOJICHHE Mep MPOPUIAKTHKH 3a00JIeBaHHH.
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Jna pewenus 3a0au u docmudicenuss yeneti u3ydeHus OUCYUNIUHBL 8 CUCmeMe CPeOHe20
npogheccuoHanbHo20 00paA308aHUsA, 8 NPUMEPHOU pabouell npocpamme 8blOeleHO OCHOBHOE U
npogheccuoOHAIbHO OPUEHMUPOBAHHOE COOEPAHCAHUE.

B ocnosHoe codepiowcanue 6KaOueHbl 8ce  codepoicamenvHvle  UHUU, KOMOpble
npeonazaromcs O1si 003aMenbHO20 U3YYeHUsl PedepatvbHol 00pPaA308aAMENbHOL NPOSPAMMOU
cpeonezo 0bweeo obpasosanusi no buonoeuu (6azoswiii yposens).

IIpu paspabomke paboueii npocpammuvl OUCYUNIUHBI, NPENO0asamenb 6Npage USMeHUMb
noCc1e008ameIbHOCMb U3V4UeHUs. U 00beM 4acos, OmEOOUMbI HA U3YYeHUe meM OCHOBHO2O
cooepxcanusi Ol YCMAHOBNEHUS. MENCNPEOMEMHbIX  C8s3ell ¢ OpyeumMu  OUCYUNIUHAMU
00weobpazosamenvpHo2o u 0owenpogheccuonanrbHo2o yuxnos yueornoco niana Ol CIIO.

IIpenooasamens eénpase 3amenums 1a00pamMopHble U NPAKmMudecKue 3aHAmusi OCHOBHO20
CO0epCcanusi HA AaHANOSUYHbIE NO MeMamuKe, YYUMvleds umeloujeecsi 8 00pa308amenbHoll
opeanuzayuu 0b6opyoosatue.

OcHosnoe  coOepoicanue  NpumMepHou  pabouel  NpocpamMmvl  OUCYUNIUHDI,
006pazoeamenvHas OpeaHU3AYUSL CAMOCMOAMENLHO PACULUPIem MEMAMUKOU NPOpeCcCUOHATbHOT
HanpasieHHocmu  (NpoGecCUoOHAIbHO OPUEHMUPOBAHHBIM COOEPHCAHUEM UTU COOEPIHCAHUEM
NPUKIAOH020 MOOYJIS), HeobXooumou o0as oanvHelwezo ycneuwinoco oceoenus OI1 CIIO.
Ilpenooasamenv Mmodxxcem 6vlOpameb cooepicanue NPUKIAOHO20 MOOYISL U3 NPEONOHCEHHbIX
8APUAHMOB,8 COOMBEMCMBULU C OCODEHHOCMAMU Chepbl OessmelbHOCMU 0YOYWUX CReYUATUCTO8
unu paspabomams e20 camoCmosmenbHo, UHMeZpUpysi co0epAacane OUCyuniunvl «buonocusy ¢
cooepacanuem oouenpogpeccuoHarbubix oucyuniun u npogeccuonanvrvix mooynet OIl CIIO c
yenvro hopMmuposans NPoOYecCcUOHATbHBIX KOMNEmMeHYUIL.

1.2.2. [lnanupyemblie pe3yjbTAaThl OCBOCHUS 0011e00pa30BaTeIbLHON TUCHUILUIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
O6mme komnetreniuu (panee — OK) u npodeccnonansabie komneTeHuu (naitee — [1K)

OI'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMHM, METANPEAMETHBIMU W MPEIMETHBIMHU
pesynbTaTamMu oOydeHus OazoBoro ypoBHsa (manee — [IP6) ®I'OC COO mnpencraBiieHB B
Taduue:
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Koa u IInanupyemble pe3yJibTAThl 0CBOCHHUS TUCHMIIINHBI

HanMMeHOBaHHe

q’OPM“pyeMHUX Oo6mue JIaCuMIIMHAPHbIE

KOMIIeTeH Ui
OK O01. BseiOupats | JInuHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaxars B yactu: | [IP6 1. CpopmMupoBaHHOCTH 3HAHMH O MeCTE M POJH OHOJIOTHU
CocoOBbl  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIHHON TPaMOTHOCTH
3aj1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa JJISl PEHICHUS )KU3HEHHBIX TPOOIIEeM.
npodeccuoHabHON | TPYHOJO0HE; [TP62.ChopMUpOBaHHOCTE yMEHHSI PACKpBIBaTh COJEp)KaHUE
JEATEIbHOCTH - TOTOBHOCTh K AKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATAIOMIMX OWOJIOTHYECKUX TEPMHUHOB W  TOHSTHM:
MPUMEHUTEITEHO u COITHAITbHON HaIpaBJICHHOCTH, CHOCOOHOCTH | )KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIHS,
K Pa3IMYHbIM | HHULUHUPOBATH, IIJIAHUPOBATh U CAMOCTOSTENIBHO BBIMIOJIHATE | SKOCHUCTEMa, OMOLIeH03, Onocdepa; Mmetadbonn3M (0OMEH BELIECTB
KOHTEKCTaM TaKylo A€ATeIbHOCTD; U [peBpalleHHue  HHEPruH),  IoMeocTa3(caMoperyssaus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATBHOU
JIEATETLHOCTH.

MerTarnpeMeTHBIE pe3yIbTaThl JJOJDKHBI OTPaXKaTh:
OgnajieHe YHUBEPCATBHBIMU YI€OHBIMH TTO3HABATEIIBHBIMHU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITETLHO (HOPMYIMPOBATh M aAKTYATU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECCTBEHHBIH TMPHU3HAK WM OCHOBAHUS
JUTsI CpaBHEHUS, KiIacCu(UKAIMU U 0000IICHUS;

- OMIPEICIIATH 1EJU IeATEILHOCTH, 3aaBaTh apaMeTpPhl

Y KPUTEPHUHU UX TOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS

B pacCMaTPUBACMBIX SIBJICHUSX,

OuocuHTe3 Oenka, CTPYKTypHash OpraHu3alusi >XUBBIX CHCTEM,
JICKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEICHUE
(penipoayKIus), HAaCJIEACTBEHHOCTD, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS OPraHU3AIIHS.

I[TP6 3.ChopMHpOBAaHHOCTL YMEHHUS PACKPBIBaTh COJCP)KAHHE

OCHOBOTIOJIATAIONIUX  OMOJIOTHUYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, SBOJIIOIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YEJIOBEKa.

[TP64.ChopMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOINOJIAraloIre OUOJIOrHUecKUe 3aKOHbI U 3aKOHOMEPHOCTH
(I Mengnensa, T. Moprana, H.M. BaBwmioBa, 3. I['ekkens,
®. Mromnepa, K. bapa),rpaHuiibl uX NPUMEHUMOCTH K KUBBIM
CUCTEMaM.

[TP65.IIpnoOpeTeHre oOmbITa MPUMEHEHHUS OCHOBHBIX METOJIOB

- BHOCUTB KOPPCKTUBBI B JACATCIBHOCTb, OLCHUBATH | HAYUYHOT'O IIO3HAHUS, UCIIOJIB3YCMbIX B OMOJIOTHH: Ha6J'IIOI[eHI/I${
COOTBETCTBHMEC pPE3YJIbTAaTOB LECIAM, OLCHHBATh PHUCKHU H OIIMCaHUs )KUBBIX CUCTCM, ITPOLCCCOB U ﬂBHeHHﬁ; OpraHu3anmuu
HOCJ‘IeI[CTBI/II‘/‘I JIEATEIbHOCTH; U TIPOBCIACHUA OHMOJIOTMYECKOTO OKCIICPUMCHTA, BbIABHUIKCHUS
TUINOTEC3, BbIABJICHUA 3daBHUCHUMOCTH MCKIAY HCCIICAYCMbIMU
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0) 0a30BBIC HCCIICAOBATCIILCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKON

u HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaMU pa3pcliCHuAd
mpooem;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIM3UPOBATH 3ala4y, BbIJIBUT'aTb I'HIIOTC3Y

€C pPCIICHHA, HAXOAWTb APrymMCeHTHI JIA J0Ka3aTCJIbCTBA
CBOMX YTBEpP)KICHUH, 3aJaBaTb IApaMETpbl U KPUTEPUU
pelIeHus;

- AHAJIM3WPOBATH IIOJYUYCHHBIC B XOJAC PCIICHHUA 3aJdadu
PE3YyIbTaTbl, KPHUTHYCCKHU OLCHHUBATH HX HOOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCJIOBUAX,
pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIIN3a
HMMEIOIINXCA MaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
-- YMCThb IIEPEHOCUTDH 3HAHUS B IIO3HABATCIIBHYIO

Y MPAKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH,

- YMCTb HHTCTPUPOBATH 3HAHUA W3 Pa3HbIX NPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, IIpelylaraTh OPHUTHHAIBHBIC
MTOIXOJIbI M PEIICHUS

BEJIMYMHAMH, 00OBsICHEHUS MOJTYYEHHBIX pe3ynbTaToB
U (QopMynHpOBaHHS BBIBOJAOB C HCIHOJH30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

[TP66.ChopMUPOBAaHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIC
NPU3HAKH  BUPYCOB, KJIETOK  TPOKAPHOTH DYKapuoT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB,
OMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpAILlICHUs OJHEPrUU B KIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO W DHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, PA3BUTHUS M Pa3MHOXKEHUS,
MHAUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00pbObI 3a

CYLIECTBOBAaHUE, €CTECTBEHHOIO O0TOOpa, BHA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWs, BIUSHUS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX H3MeHEeHNH

B DOKOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
MpeBpalieHne YHepruu B onocdepe.

[TP67.ChopMUpOBaHHOCTh YMEHUS MPUMEHSTHh IMOJIy4YCHHbIE
3HAaHUA U1 OOBSICHEHUsI OMOJIOTMYECKUX MPOIECCOB U SIBICHUH,
JUIS IPUHSATHUS PAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HU

C Ienbl0 oOecrmieyeHHs OE€30MAaCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOIIUX JIIOJIeH, COOIOIEHUs 370pOBOTO OOpa3a
AW3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOUIEH MPUPOTHON
cpelie; TOHUMaHUE HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUIN
COBPEMEHHOI OHOJOrMU W OUMOTEXHOJOTUH JUIsl PallMOHAIBHOTO
MPUPOIOTIOIHL30BAHUS.

ITP68.ChopMUpOBaHHOCT yYMEHHS pelIaTh OWOJOTHYECKHE
3aJa4i, COCTaBISTh T€HOTHIIMYECKUE CXEMBbI CKpEIIMBAHUS IS
pa3HbIX THUIOB HAcleJAOBaHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBIIATh CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B HKOCHUCTEMAX
(L1enu mUTaHus, TUIICBBIC CETH).
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[TP69.ChopMUpOBaHHOCTh YMEHUH  KPUTHYECKH OIICHUBATH
uHpOpMaLMI0  OMOJIOTUYECKOTO  COACPIKAaHHs, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAaHUS M3 PaA3JIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOi HMH(OpPMALUK, HAYYHO-TIONYJISPHBIE MaTepHalbl);
UHTEPIIPETUPOBATH ITUYECKUE aCIEKThI COBPEMEHHBIX
HCCIIEI0OBAaHUl B OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOTHH;
paccMaTpuBarth  INIOOAJNbHBIE  3KOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHIO K HHUM
COOCTBEHHYIO TIO3UIIHIO.

[1P610. CdopMUPOBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHpOpPMALlMM U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapar OMOJI0THI

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeIcTBa  TIOWCKa,
aHaymza

U HUHTEepPHpEeTaluu
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTUU TUIs
BBITIOJIHEHUS  3a/1a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd W OOIIECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO HA  Judairore  KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHPE.

MertanpeameTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B)pabota ¢ nHpopmarue:

- BJIaJCTh HaBbIKaMH MMOJIYUCHHA I/IH(i)OpMaI_II/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATECIBHO
OCYILICCTBJIATD IIOHUCK, aHaJIn3, CUCTEMATHU3alluIO

Y MHTEpHpeTanuio MH(OpMaluu pa3IuyHbIX BUJIOB U (OpM
MIpe/ICTaBJICHHUS;
- OIIEHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh HMH(OPMAIIHH,

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH

B CHCTEME HAydyHOTO 3HAHUS, (YHKIMOHAIBHOH TPaMOTHOCTH
YeJIoBeKa [Tl PEIICHUS KU3HEHHBIX TPOOJIeM.
[TP67.ChopMUpOBaHHOCTh YMEHUS MPUMEHSTH MOJIy4YCHHbIE
3HAaHUA U1 OOBSICHEHUSI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C Ienblo oOecmedyeHHs OE€30MaCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOIIUX JIIOJIeH, COOOIEHUs 370pOBOTO o0Opa3a
W3HU, HOPM I'PaMOTHOT'O TIOBEJEHHUS B OKPYXKAIOIIEH MPUPOTHON
cpelie; TOHUMaHUEe HEOOXOIMMOCTH MCIIOJIb30BAHUS JTOCTHKEHUN
COBPEMEHHOI OHOJOTrMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
MIPUPOIOTIOIHL30BAHUS.

I1P610. CdopMupoBaHHOCT, YMEHHH CO37aBaTh COOCTBEHHBIC
MUChbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOTMYECKOM
uHOpPMAllMK U3  HECKOJbKMX  HCTOYHUKOB,  T'PAMOTHO
MCII0JIb30BaTh MOHITUWHBIN anmapar OMOJI0THI

AHITIOO
«KoTenbHUKOBCKHUIM

KOJUTeIDK Ou3Heca» ABTOp

Pabouas nporpamma no mucturminae buonorus
CremmansHocTs 40.02.04 YOpucnpyneHuus

Crpanuia 8 u3 26




€C COOTBCTCTBUC MMPABOBLIM U MOPAJIbHO-3TUYCCKUM HOpMaM

OK 04. O¢pdexruBHO

JImuHOCTHEBIE pe3yJbTaThl OOJUDKHBI OTpaXaTb B YacCTH:

[1PG5.ITpuoOpeTeHne ombiTa TPUMEHEHUS OCHOBHBIX METOJOB

B3aMMOJICIICTBOBATh | LICHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE IICHHOCTH | HAYYHOTO TMO3HAHUS, UCIOIb3YEMbIX B OMOJIOTHUU: HAOIIOACHUS U
1 paboTarth HAay4dHOW  JESTEIIbHOCTH, TOTOBHOCTh  OCYIIECTBJISATH | ONMMCAHUS KUBBIX CUCTEM, IIPOIECCOB U SIBJICHHI; OpraHu3aiiu u
B KOJUICKTHUBE MIPOEKTHYIO u HCCIIEI0BATEIIbCKYIO JIESTETbHOCTD | MPOBEACHUSI  OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIIBIKEHUS
Y KOMaH/Ie WHJIMBUIYyaJIbHO U B TPYIIIIE. TUTIOTE3, BBIABJICHHUS 3aBUCUMOCTH MEXKAY HCCIEIYEeMbIMHU

MeranpeaMeTHbIE pe3yIbTaThl IOJKHBI OTPAXKATh! BEJIMYMHAMHU, OOBSICHEHHS TIOJYYEHHBIX PE3YIHTAaTOB

Osnanenue YHUBEPCATHHBIMHU KOMMYHUKATUBHBIMHU | U (OPMYIUPOBAHUS BBIBOJOB C HCIOJb30BAaHUEM HAYYHBIX

NEUCTBUSIMHA: MTOHATHH, TEOPUI U 3aKOHOB

0) coBMecTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbHOW pabOTHI;

- TNpUHUMATh  IEIA  COBMECTHOM  JCSITEIBHOCTH,

OpPraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBHS

M0 €€ JOCTHXKCHHIO: COCTaBIISITh IIJIaH  JICMCTBHH,

pacmpenensaTb pPOJW € Y4eTOM MHEHHHA Y4YaCTHUKOB

00CYX/1aTh pe3yIbTaThl COBMECTHOU PaObOTHI
OK 07. | JInaHOCTHBIE pE3yNbTAaThl JOJDKHBI OTpaxaTh B dYacTu: | [IP65.IIpuoOpeTrenne ompiTa TpPUMEHEHUS OCHOBHBIX METOJIOB
ConeicTBoBaThH 9KOJIOTHYECKOT0 BOCIIUTAHUS - c(OpPMUPOBAHHOCTH | HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTUU: HAOMIOIEHUS
COXPaHEHUIO 9KOJIOTUYECKOW KYJIbTYpbl, IOHUMAHNE BIMSIHUS COLUAIBHO- | M ONMCAHUS )KUBBIX CUCTEM, IPOLECCOB U SIBIIEHNUI; OpraHU3alN1
OKpYXarolen SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJTHOU U TpPOBEACHUS OHOJOTHYECKOTO OKCIEPUMEHTa, BBIIBUKCHUS
cpenpl, U COLMAJbHOM Cpelbl, OCO3HAHUE TJI00AJBHOTO XapakTepa | TUNOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
pecypcocOepexeHl | 3KOJOTUYECKUX MpodieM; BEJIMYMHAMU, OOBSICHEHHUSI ITOJIyYEHHBIX Pe3yIbTaTOB
10, MNPUMEHSTH | -  IJIAHUPOBAHUE U OCYIIECTBICHHME  JAeWCTBU B | U (OPMYIUMPOBAHUS BBIBOJIOB C HCIIOJIB30BAHMEM HAyYHBIX
3HAHUS OKpY)Kalolllel cpelie Ha OCHOBE 3HAHUA IIeJIel YCTOMYMBOTO | MOHATHI, TEOPUA U 3aKOHOB.
00 W3MEHEHUU | Pa3BUTHS YEJIOBEUYECTBA; [TP66.ChopMUpPOBaHHOCTh YMEHUSI BBIJCNIATH CYIIECTBEHHBIC
KJIUMAaTa, MPUHUMUIIBL | - AKTUBHOE HENpUATUE JECUCTBUM, MPUHOCAIIMX Bpea | IPU3HAKU BHUPYCOB, KJIETOK MIPOKapHOTU 9YKAapHUOT;
OepeKIMBOTO OKpYXarollen cpese; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB,
MIPOU3BO/ICTBA, - YMEHHUE IIPOTHO3UPOBATH HeOIaronpusITHbIE | OMOTEOLIEHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
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3P PeKTUBHO

9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX IECHCTBUM,

BEIIECTB M TPEBpALllEHHs] JHEPTUU B KIETKe, (OTOCHHTE3A,

JecTBOBATh IIpeI0TBPAILATh UX; IUTACTHYECKOTO W DHEPreTHYecKoro oOMEeHa, XEeMOCHHTE3a,
B Ype3BbIYANHBIX | - PACIIMPEHHUE OMNbITAa JEATEIbHOCTH  JKOJIOTUYECKOM | MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3BUTUS U Pa3MHOKEHHUS,
CUTYalUsIX HANpPaBJIECHHOCTH. WHJUBHUIYAJIbHOTO Pa3BUTHUS OpraHu3ma (OHTOTeHe3a), 00pHObI
MetanpeameTHble pe3yibTaThl J0KHbBI OTPaXaTh: 3a CyYIIECTBOBAHME, €CTECTBEHHOIO OTOOpa, BHUI000pa30BaHUS,
OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU | IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOUTaHMsI, BIUSHUS
NEeUCTBUSAMU: KOMIIOHEHTOB 9KOCHUCTEM, aHTPOTIOT€HHBIX MU3MEHEHUN
0) coBMeCTHasl 1eATENbHOCTb: B 9KOCUCTEMAaX CBOEH MECTHOCTH,
- NOHMMATh M MHCIIOJIb30BaTh IpEUMyIIecTBa KOMaHIHOM | KpyroBOpOTa BEUIECTB U MPEBpaLEHUE SHEPTUU B Ouochepe.
Y UHAMBHUYaJIbHOUN paboTHI; [TP67.CpopMUpOBaHHOCTh YMEHHS MPUMEHSTHh [OJIy4YCHHbIE
- TIpUHUMATh  ILeJIM  COBMECTHOM  JESTENbHOCTH, | 3HaHUA i1 OOBSICHEHUsS] OMOJIOTMYECKHX MPOLECCOB U SIBICHUH,
OpraHu30BbIBATH u KOOPAMHHUPOBATh NEUCTBUS | ISl NPUHATUS MPAKTUUYECKUX PEHICHUH B MOBCEAHEBHOW XU3HU
o ee JOCTIKEHHIO: COCTaBJsATh IUIaH JCWCTBMM, | ¢ Ledbl0 obOecreyeHus: OE30MacHOCTH CBOETO 370POBbSl U
pacnpenensiaTtb poJii C YY4eTOM MHEHHH YYaCTHUKOB | 3/I0POBbsl OKPYXKAIOIIMX JIFOJIEH, cOOM0IeHNsT 310poBOro obpasza
o0CcyXJaTh pe3ylbTaThl COBMECTHOM pabOThI YKU3HU, HOPM TPaMOTHOT'O MOBEAECHUS B OKpY>KaIoLel MPUPOIHOI
cpelie; TOHMMaHUe HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUIN
COBPEMEHHOI OHOJOrMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
IPUPOJOIIOIb30BAHUS
IIK*

lykasparores IIK, s1eMeHTHI KOTOPBIX (OPMHPYET

npodeccun/criermansHoctu CIIO.
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM TUCHUILTHHBI U BU/IbI Y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIIMHBI 72

B T.4.

TEOPETHUYECKUE 3aHITHUS 47

MPaKTUYECKHUE 3aHITH 19

nabopaTOpHBIC 3aHATHUS 6

OcHOBHOE coep:KaHue 60

IIpo¢deccuoHaILHO OPHEHTHPOBAHHOE COJlepKaHue (CoAepKaHue 12

NPHUKJIATHOT0 MOAYJIA)

IIpomexyTounas arrectaums (1uddepeHIMpOBaHHBIN 3a4eT) *
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2.2. TemaTu4ecKHuii IJIaH U cOJIep:KaHUe TUCHUTLTUHBI

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U MpodecCHOHATLHOOPHEHTHPOBaHHOe), | O0beM KOMITETCHITHH
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) 4acos
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3nes 1. buojiorusi kak Hayka. ZKuBble cHCTeMbI M HX OPraHHU3AIUsA 2
Tema 1.1. Conepxxanue yueOHOro Marepuasa 2
BuoJiorus buonorus — Hayka o xuBoil npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMHU U
B cHCTeMe HayK. JNPYTMMHU €CTECTBEHHBIMU HayKaMu, QUIocOo(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oo0wmasn Ponp Ouonormn B (QOpMHUPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepucTHKAa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM NpHUPObl (HaONIo/IeHUe, KCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJaccuukanuys, MOJICTUPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
XKusble cucteMbl (OMOCUCTEMBI) KakK NMpeAMET U3ydeHust ononoruu. OTiandre KUBBIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoiicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJICTOYHBIH,
OpraHW3MEHHBIN, TOMYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIM (OMO - TEOIEHOTHYECKHIN),
OrochepHBI.
Pa3nen 2 XuMuveckuii cCOCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Conep:xaHue y4eOHOIro MmaTepuaja 2
XumMu4eckuii cocraB | XUMHUECKUNA COCTaB KJIETKH. XUMHUYECKUE AJIEMEHTBI: MAaKPOAJIEMEHThI, MHUKPOAJIEMEHTHI.
KJIeTkH. Boga Bona u Munepanbhbie BemiecTBa. DYHKIMHM BOJIbI M MHUHEPAJBHBIX BEIIECTB B KIIETKE.
U MHHepaJIbHbIE [Toanepxanue 0CMOTHYECKOTO OaaHca.
BeleCcTBa IIpakTHYeckoe 3aHsATHE 1
IIpakTuueckoe 3ansarue Ne 1. «buonoruyeckas pojb MHMHEPaIbHBIX BEIIECTB B
o0ecrneyeHn! >KU3HEICSITEIbHOCTH OpPraHW3MOB, IPOSBICHUS AucOaaHca MUHEpPaIbHBIX
JJIEMEHTOBY.
Tema 2.2. Copepxanue yueOHOro Marepuasa 4
Bunonornyecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie u
BasKHbIE 3aMEHUMbIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBIM cOcCTaB. YPOBHHM CTPYKTYphl O€IKOBOM OK-01, OK-02,
XMMHYECKHe MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKUE OK-04

AHIIOO
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coeIMHEeHUs cBoiictBa OenkoB. buomornueckue Qyakuun OenkoB. DepMEHTHI — OHOJOTHYECKHE
katanuzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIA IIGHTp, CyOcTpaTHas CIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTianunst epMeHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIIFOKO3a, pub03a M Je30KCHpr003a), Aucaxapusl (caxaposa,
JIAKTO3a) W ToJiucaxapuibl (Kpaxmall, TIMKOTEH, Ieioiio3a). buomornueckue ¢GyHKIuU
yrneBofoB. Jlummael:  Tpurnmuepuns, Gocdommmuas, crepouanl. ['mapoduisHO-
runpodoOHbIe cBoiicTBa. buonorndyeckue ¢yakmuu aunuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JIMIUAOB Kak HMCTOYHMKOB »Hepruu. Hyxiennosbie kucnorsl: JTHK u PHK.
Hyxneotuasl — MoHOMepbI HyKiIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢yukmn PHK. AT®: ctpoenue u QyHKIUU.

JlabopaTopHble 3aHATHSA (HA BLIOOP NMpenoaaBareJis)

JladopaTopnoe 3ausitue Ne 1. «Onpenenenue ButaMmuaa C B TPOyKTaxX MUTAHUS

i «OrpeieieHre HaTMIHs KpaxMaia B POIYyKTax MATAHHSD)

i «'napodunbHO-TUAPOPOOHBIE CBOMCTBA JTUITHUIOB

wm «V3ydeHne KaTaUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha TpHMepe aMuia3bl WU

KaTaasbl)».
Tema 2.3. Copep:xanue y4eOHOro marepuasa
CTpykKTypHO- [utonorus — Hayka o kietke. KineTtounasi Teopusi — mpuMep B3auMOJACHCTBUS UCH U (aKTOB
(GyHKIHMOHAIBLHASL | B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEeHHUSI KIETKH.
OpraHu3anus Knerka kak menoctHas xuBas cucreMa. OOIiue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
KJIETOK MemOpana, mosiekyibl JIHK kak renernueckuii ammapar, cucteMa CHHTe3a Oeska.

Tunel KIETOK: dSyKapuoTHYeckas U mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUSA
npokapuoTHdecko kieTku. Kiterounass crenka Oaktepuil. CTpOE€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIMYHS PACTUTEIHHOM, KUBOTHOW M IpUOHOMN KieTKU. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KJIETOYHAsi CTEHKa, TJIMKOKaIMKC, uX QyHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

Huronnasma u ee opraHounsl. OgHomemOpanHble opranouabl kietku: OIIC, ammapat
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPWH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TwiacTud. Bunsl mmactun. HememMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOJU, PECHUYKH, KIYTHUKU. DyHKIUH
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii eHTp KieTku. CTpoeHue sijpa: siiepHas 000JouKa, KapHoIria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIIETKE.
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JlabopaTopHble 3aHsTUSA (Ha BLIOOP NMpenoaaBareJis)

JladopaTopHoe 3ansatume Ne 2. «CtpoeHue KI€TKU (pacTeHHs, KUBOTHBIC, TPUOBI) U
KJIETOUHBIE BKJIFOUEHUS (Kpaxmall, KApOTUHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»

nin «M3ydyeHne cTpoeHus: KIETOK pacTeHHM, KUBOTHBIX U OAKTEpUH O] MHUKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpenaparax u ux onucanue» win «lIponunaeMocts MmeMOpaHsl (I1a3MOIIHN3,
JETIIa3MOJIU3)».

Pazgen 3. ZKusHeaeaTedbHOCTh KJIETKH

(ep]

Tema 3.1.
OOMeH BellecTB
U MpeBpaleHue

JHEPruu

B KJIeTKe

Conepxxanue yueOHOro Marepuasa

OOMeH BewiecTB, WK MeTa00JIM3M. ACCUMMIIALUS (TJTACTUYECKUM OOMEH) U TUCCUMMIISLINS
(oHepreTnyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca MeraboauzMa. Poib 3akoHOB
COXPAaHEHHUs BEIIECTBAa U DHEPrMM B MOHMMAHMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(HBIN U TerepoTpodubid. Posib (pepMeHTOB B 0oOMEHEe BEIIECTB W MPEBpaIICHUN
sHepruu B kietke. PortocuHte3. CBeroBas M TeMHOBas (as3bl (orocuHTe3a. Peakuuu
¢doTocunTe3a. IpheKTUBHOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a Ui )KU3HHU Ha 3eMile.
Bnusinue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIIEHHS €r0 MPOJAYKTUBHOCTU Y
KYIbTYPHBIX pacTeHHH. XeMOCHHTe3. XEMOCHHTEe3Uupymwolue OakTepuu. 3HayeHHe
XEMOCHHTE3a /IS ’KU3HU Ha 3emiie.

OHepreTuyeckuii OOMeH B KieTKe. Paciienienue BemecTs, BbIACICHUE U aKKyMYJIUPOBaHUE
SHEPTUHM B KJIETKE. DTambl dHEPreTHYecKoro oomeHa. [nmkonus. bpokeHwe u ero BHIBI.
Kucnopoanoe okucinenue, Wi Ki1eTouHoe JpixaHue. OkucnutenbHoe (pochopuiupoBaHue.
D¢ hEeKTUBHOCTH PHEPrETUIECKOTO OOMEHa.

Tema 3.2.
Buocunres 0eika

Conep:xaHue y4eOHOro Mmarepuaja

Peaknun MarpuyHoro cuHTe3a. ['eHermueckas wuHpopmamumsa u JHK. Peanuzanus
T€HEeTUYECKON MHpOpMaIUU B KJIeTKe. [ eHETHUEeCKHil KOJI ¥ €ro CBOMCTBA. TpaHCKpUTIIUS —
marpuunbiii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. ITarbl  TPaHCISIHH.
KomupoBanue amunokucnot. Posis pubocom B GrocuHTe3e Oeska.

IlpakTH4eckoe 3aHATHE

HpaKTI/I‘leCKOE 3anaTue Ne 2. «Pemenue 3a/lad Ha OIIPCACICHHUC IO0CJIICA0BATCIbHOCTH
HYKJICOTUIOB).

Tema 3.3.
Bupycsl

Conepxanue yueOHOro Marepuasa

Hexnerounslie ¢popmsl xu3Hu — BUpYchl. Mcropus oTkpsiTis Bupycos (. W. MiBanoBckwuii).
Oco0eHHOCTH CTPOEHMSI M )KM3HEHHOTO IMKJIa BUpYycoB. baktepuodaru. bonesnu pactenui,
KMBOTHBIX M Y€JOBEKa, BbI3bIBa€Mble BUpycamMH. Bupyc nmMmmyHozneduiura yenosexka (BUY)

OK-01, OK-02,
OK-04
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‘ — Bo30Oymurens CIIM/]a. ITpodunakTrka pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUN.

Paznen 4. PazMHOKEeHHE U HHAUBUAYAJIBbHOC PA3BUTHEC OPraHU3MOB

Tema 4.1.
KuzHeHHBIA HUKJI
KJIETKH

Conepxxanue yueOHOro Marepuaja

Knerounslii nuki, wid S>KM3HEHHBIM IHMKI KieTku. MHTepdasza m muros. Ilpomeccsl,
npoTekaromue B uaTepdasze. Permkanus — peakuus matpuunoro cuare3a JJIHK. Crpoenne
XpoMOCOM. XPOMOCOMHBIN Habop — KapuoTull. JIUIIONAHBIN U TaljIOuHbIH XPOMOCOMHBIE
Habopbl. Xpomaruapl. LluToNMOrMYECKWE OCHOBBI PAa3MHOXKEHHS W HHIUBHUIYaTbHOTO
pazButust opraHu3MoB. Jlenmenue kietku — wmuto3. Craaum wmwuroza. Ilponeccsl,
MIPOUCXOJAIIME HA PAa3HbIX CTaAMSIX MHUTO3a. DHOJIOTMYECKMH  CMBICT  MHTO3A.
[Iporpammupyemasi rubesb KI€TKH — alonTo3.

Tema 4.2.
DopMbl
Pa3MHOKEeHU
OPraHM3MOB

Conep:xxanue yueOHOro Marepuasa

DopMbl pa3MHOKEHHUSI OPTaHU3MOB: OECIOJI0e U T0JI0BOe. BHabl 6ecrmosioro pa3sMHOKEHUS:
JICICHUE HAJBOE M TIOUYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHNE, BETETATUBHOE
pasmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €0 3HAYCHUE JIJIsI CETICKIIUH.
[TonoBoe pasMHOXeEHHUE, €ro OTIuYHus oT Oecmosioro. Meio3. Craaun meiosa. [Iporeccsr,
NpOUCXOAAIIME Ha craausx menosa. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonorndeckuit cMbIc U 3HaUYeHHE Meio3a. ['ameTorenes — mpoiecc 0Opa3oBaHUS MOJOBBIX
KJIETOK y *KUBOTHBIX. [10IOBBIE Kee3bl: CEMEHHUKH U sSMYHUKUA. OOpazoBaHuE U pa3BUTHE
MOJIOBBIX KIJIETOK — TraMmeT (CrepMaro3oui, sileKkiieTka) — CcIiepMaToreHe3 U OOreHes3.
OCc0OEHHOCTH CTPOCHHMS SHUIEKIIETOK U criepmaTo3omi0oB. OmnogoTBopenue. [lapreHorenes.

Tema 4.3.
NuauBuayanbHoe
pa3BuTHe
OpPraHu3MoB

Conep:xaHue y4eOHOro marepuasa

NunuBuayanpHOE pa3BuTHE (OHTOreHe3). DMOpPHOHANIbLHOE pa3BUTHE (3MOpHOTEHE3). DTarnbl
AMOPHOHAIBHOTO PAa3BUTUSI Yy IMO3BOHOYHBIX JKUBOTHBIX: JpOOJICHWE, TacTpyJILus,
opranoreHe3. IlocToMOpuoHanbHOE pa3BUTHE. THIBI MMOCTAIMOPHOHAIBHOTO PAa3BHTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiumsHME cpeibl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
criocoOHBIC BBI3BIBATH BPOXKICHHBIE ypoicTBa. PocT u pasButue pacreHuid. OHTOreHE3
I[BETKOBOT'O PACTCHHUS: JBOWHOE OIJIOJJOTBOPCHHE, CTPOCHUE CEMEHH, CTAIH PA3BUTHS.

IlpakTHyeckue 3aHATHSA

Ipakruueckoe 3ansitne Ne 3. «H}peKnHOHHBIC 3a00JIEBaHUS W SIHICMHH B HCTOPHHU
YeJI0BEYECTBAY.
IpakTuueckoe 3ansiTHe Ne 4. «BakinuHanus Kak TpOPHIAKTHKA HHOEKIIMOHHBIX
3a00J1€BaHUIT».

OK-01, OK-02,
OK-04

Paspnen 5. HaciieacTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB

10

OK-01, OK-02,
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Tema 5.1.
3aKkoHOMepHOCTH
HacJIe10BaHUS

Conepkanue ydaeOHOTO MaTepuaia

[Ipenmer u 3amaun reHeTUKH. PoJib UTOJIOrMM U SMOPHOJIOTHU B CTAaHOBJICHHH T€HETHUKHU.
Bxman poccuiickux M 3apyO€KHBIX YYEHBIX B pa3BUTUE T'€HETUKU. MeETOoIbl T'€HETUKH
(ruOpUAOIOTHYECKUN, UUTOTCHETHYECKUH, MOJEKYIIpHO-TeHeThdeckuii). OCHOBHBIC
reHETUYECKUE NOHATH. [ 'eHeTn4eckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpELIMBaHUM.

3aKOHOMEPHOCTU  HAaclieZloOBaHMsI  INPU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MoHoruOpuaHOe CKpelluBaHWe. 3aKOH eIUHOO0Opa3us THOPUIOB IEPBOTO TOKOJICHUS.
[IpaBuno nomMuHMpoBaHUS. 3aKOH pacLIEIUIEHUs] NPU3HAKOB. ['MIOTE3a 4YHMCTOTHI ramer.
[lonHoe u HemoJiHO€ NOMMHHpOBaHME. JIMrHOpUAHOE CKpelMBaHHE. 3aKOH HE3aBUCUMOTO
Hacle0OBaHUsl MpHu3HAKoB. lluToreHeTnueckre OCHOBBI JUTHOPUAHOTO CKpELIMBAHUS.
Ananusupyromiee ckpemuBanue. lcrnonb3oBaHMe aHATU3HUPYIOLIETO CKPELIMBAHUS IS
OTpeJIeNIEHUs] TeHOTHUIA 0COOH.

HpaKTI/I‘IeCKOC 3aHATHE

IIpakTuyeckoe 3ansiTMe Ne 5. PemeHme 3amau  Ha ONpeleleHHE BEPOSTHOCTH
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPHU3HAKOB IIpHM MOHO-, 1OU-, HOJ'H/IFI/I6pI/I)1HOM n
AHAIIM3UPYIOIECM CKPECIIMBAHWN, COCTABJIICHUEC I'CHOTUITMYCCKHUX CXEM CKPCIIUBAHM.

Tema 5.2.
CuenJjieHHoe
HACJIeOBaHHeE
NPU3HAKOB

Copep:xaHue y4eOHOro marepuaJja

CuermieHHOe  HaciemoBaHue TmpusHakoB. Pabora T. Moprana mo CIEMUICHHOMY
HacJle0OBaHUIO TeHOB. HapyieHue clemieHuss T€HOB B pe3yjibTaTe KpPOCCHHIOBEpA.
XpOMOCOMHas TeOpHsl HACIIECTBEHHOCTH. | eHeTHYeCcKue KapThl.

I'eneruka mosa. XpoMOCOMHOE ONpPEACIICHUE MOJia. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omoramerHsie U rereporaMeTHble opraHu3mbl. HacienoBanue MpU3HAKOB, CIEIICHHBIX C
IOJIOM.

IIpakTHYeckoe 3aHsATHE

IIpakTuyeckoe 3ansaTMe Ne 6. Pemenue 3agad Ha ONpeEAEiCHUE BEPOATHOCTH
BO3HMKHOBEHHUS HACJIEACTBEHHBIX MPU3HAKOB MPHU CLEIJICHHOM HACJEeI0BAaHUU, COCTABIICHHE
TeHOTUITNYECKUX CXEM CKpEIIMBaHMUSI.

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Conepxanue yueOHOro Marepuasa

W3MenunBOCTh. BHibl M3MEHUNBOCTHU: HEHACIEACTBEHHAs U HacaeCTBeHHas. Posb cpenbl B
HEHACJIEeICTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTHKa MOIAM(PUKALMOHHOW H3MEHYHMBOCTH.
Bapuanmonsslif psaa u Bapuanuonsas kpusas. Hopma peakiuu npusHaka. KonnyectBeHHbIE
U KadyeCTBEHHbIE TPU3HAKKW U MX HopMma peakiuu. CBoicTBa MOAMDUKAIIMOHHON
M3MEHYMBOCTH. HacnencTBeHHas, WJIM TeHOTHUNHYEeCKas W3MEeHYMBOCTh. KomOumHaTHBHas

OK-04
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M3MEHYMBOCTh. MeH03 M TOJOBOHM Mpolecc — OCHOBAa KOMOWHATHBHON H3MEHYHMBOCTH.
MyranroHHass HM3MEeHYMBOCTh. Kiaccudukanus MyTauuil: TeHHbIE, XpPOMOCOMHBIE,
reHoMHble. YacToTa U mpuuMHBl MyTauii. Myrarenusie (akTopsl. 3aKOH TOMOJIOTHYECKUX
psAIOB B HacneACTBeHHOM n3menunBoctu H. M. BaBuiosa.

HpaKTI/I‘leCKOC 3aHATHE

IIpakTuyeckoe 3ansaTHe Ne 7. PemeHune 3amadu Ha ONpENENICHHE BEPOSATHOCTH
BO3HUKHOBCHHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU Pa3JIMYHBIX THIIAX BSaHMOIIGfICTBHﬂ
T'CHOB, COCTABJICHUC N'CHOTHITNYCCKUX CXCM CKPCHIMBAHUS.

Tema 5.4.
T'eneTnka yejoBeka

Conepxxanue yueOHOro Marepuaja

I'enetnka uenoBeka. Kapuwotunm uyenoBeka. OCHOBHBIE METOJbl TEHETHKH YEJIOBEKA:
TE€HEAJOTUYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUN, OUOXMMUYECKUN, MOJIEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIpeeNIeHUe TeHOTHUIA: TMOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
T€HOTHUIUPOBaHKE, B TOM 4ucie ¢ nomomisio [11[P-anann3a. HacnenactBenusie 3a00ieBanms
YeJIOBeKa: TEeHHBbIE OOJIe3HW, OOJIE3HM ¢ HACJIEICTBEHHOW MPeApacIioioKeHHOCTHIO,
XpoMocoMmHbIe Oomne3Hn. ComMaTHYeCKHue W TeHepaThBHbIE MyTanuu. CTBOJIOBBIE KIIETKHU.
[Ipunnumer  370poBOTO  O0Opa3a KW3HU, JAWATHOCTHUKH, TPOQPIIAKTHKA U  JICUCHUS
T€HEeTHYECKUX  OoJe3He.  MenuKo-reHeTHYeCKoe  KOHCYJAbTHpPOBAaHHWE.  3HAYCHHE
MEIUIIMHCKON TEHETHKU B TPEIOTBPAIICHUU W JICUCHWH TEHETHYECKHX 3a00JIeBaHUMN
YyeJloBeKa.

IIpakTHYeckoe 3aHATHE

IIpakTuyeckoe 3ansaTre Ne 8. «CocTaBiieHUE W aHAJIN3 POJOCIOBHBIX YETOBEKAY.

Paznena 6. DBoJironuon

Hasi OMO0JIOTH S

Tema 6.1.
IBOJTIOIMOHHASA
Teopusi
H ee MeCTO
B OMoJIorum

Conep:xaHue y4eOHOro MmaTepuaja

[IpennochlIky BOSHUKHOBEHHS SBOJIIOIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPHUS U €€ MeCTO
B Ouosioruu. BiusHue 3BOIIONMOHHON TEOpHUH Ha pa3BUTHUE OMOJOTHMHM M JIPYTHX HayK.
CunerenbcTBa 3BONIONMH. [laneoHToNOrMYECKHE: TOCIEA0BATENFHOCTD MOSIBICHUS BUIOB B
MaJeOHTOJIOTUYECKON JIeTOMHCH, TepexojHbie ¢Gopmbl. buoreorpaduueckue: cXoACTBO H
pasnuuue dayH u GIop MaTEepUKOB U OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJCTBA U PA3IUUUS
SMOpPUOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJOTUYHBIE,
aQHAJIOTMYHBIe, pYyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHMU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0ONUYECKHX IMyTeH y BCeX
KUBBIX OPraHU3MOB.

OpomoronHass  Teopus Y. Jlapsuna. [lpeanochbulkM BO3HMKHOBEHHS JIapBUHM3MA.

OK-01, OK-02,
OK-04
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JIBIOKYyIIIME CHUJIBI SBOJIIOUMHU BUAOB 1O JlapBuHy (M30BITOUYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAenEéHHas H3MEHYMBOCTh, 0Opb0a 3a CyIIECTBOBAHUE,
€CTEeCTBEHHBII 0TOOD).

Tema 6.2.
Mukpo3Boarouus

Conepxxanue yueOHOro MarepuaJja

Cunrernueckast Teopust 3Boionuu (CTD) u e€ ocHOBHbIE NOJIOKEHUSA. MUKPOIBOJIIOLMSL.
[Momynsius Kak eqUHNALIA BUA W ABOJIONHU. JBrKymmne cuiibl ((paKTOpPhI)IBOIIIOLIH BUIOB
B Ipupoje. MyTallMOHHBIN Ipolecc U KOMOMHATHBHAs U3MEHYMBOCTh. [lomymsiiioHHBIE
BOJIHBI M Jpeii¢ reHoB. M3omsimst u murpanus. EcrecTBeHHBI O0TOOp — HarpaBIISIOUINA
(daktop aBosroruu. PopMbl ecTeCTBEHHOTO 0TOOpa. [Ipucnoco0IeHHOCTh OPraHu3MOB Kak
pe3ynbraT 5BOJtouMU. [Ipumepbl mnpucnocobneHuit y opraHuzMoB. Apomopdo3bl U
naoamantauuu. Buag u  BupgooOpazoBanue. Kpurtepun Buga. OcHOBHbIE  (OpPMBI
BH1I000pa30BaHMs: TeorpauIecKoe, SKOJOTHIECKOE.

Tema 6.3.
Makpo3BoJouust

Copep:xxaHue y4e0OHOro MmaTepuaja

Maxkposomtonusi. Dopmbl  3BoNOLMM:  QUIIETHYECKAs, TUBEPreHTHas, KOHBEPIeHTHa,
napauesnpHasi. HeoOpatumocTs 3Bosonuu.

IIpakTuyeckoe 3aHATHE (HAa BLIOOP NpenoaaBaresis)

IIpakTHyeckoe 3ansaTHEe Ne 9. «CpaBHEeHHE BUOB IO MOP(HOJIOTHIECKOMY KPUTEPHUION
i «Onucanue Npucnoco6JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Pa3znes 7. Bo3HMKHOBeHHE ¥ pa3BUTHE KM3HHU HA 3eMJie

Tema 7.1.
3apoxkaeHue
U pa3BUTHE )KU3HU

Conep:xaHue y4eOHOro maTepuasa

JloHay4yHble NpPEICTABICHUSA O 3apOXKIACHUHU XKU3HU. HaydHble TUIIOTE3bl BO3HMKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHcrepMus. XUMudeckas 3BOJOLUsA. AOUOTEHHBIN CHHTE3
OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XAMHYECKON HBoJronMK. HavanpHble 3Tambl Omosiorndeckoil »posroruu. | unoresa PHK-
mupa. PopMupoBaHre MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. IlepBbie
KJIETKM U HX 3BoJoIUsA. DopMUpPOBaHME OCHOBHBIX I'PYII >KMBBIX OpraHu3MoB. PazButue
KU3HU Ha 3emie mo spaMm U nepuonaM. Karapxeil. Apxeiickas M HMPOTEPO30MCKasl 3pPBI.
[Taneo3olickas spa u e€ nepuobl: KeMOPUICKUHN, OPIOBUKCKHMA, CHITYpUNHCKUN, JEBOHCKHIHA,
KaMEHHOYTOJIbHbIM, MEepMCKUU. Me3030lckas 3pa U €€ Nepuobl: TPUACOBBIM, FOPCKHIA,
MenoBoil. KaliHo30lcKast 3pa 1 e€ nepro/ibl: MaJIeOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

Tema 7.2.
CucremMa
OPraHu4vecKoro

Conepxanue yueOHOro Marepuasa

Cucrema OpraHu4eCckKoro Muvpa KakKk OTpPaXCHUC SBOJIFOLHU. OCHOBHBIE CHCTEMATHUYCCKHUE
TpyIIbl OpraHu3MOB. XapaKTepI/ICTI/IKa KiIIMMaTa U T'COJIOTMYCCKUX IMPOUCCCOB. OcHOBHbBIC

OK-01, OK-02,
OK-04
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Mupa. 9Tanbl 3BOJIONMU PACTUTENBHOTO W JKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHHl W
IIponcxoxnenune *KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE TPYIII dKUBBIX OPraHU3MOB.
yeJIoBeKa — OBoJroLMs  4eloBeKa. AHTpPONOJOruMs Kak Hayka. Pa3BuTue mpeacraBieHUl o
aHTpOIOreHe3 MIPOUCXOXKICHUN uejoBeka. Meroapl u3ydeHus aHTponoreHeza. CXoAcTBa M PasInyMs
YelloBeKa M JKUMBOTHBIX. CHCTEMaTHYeCcKOE II0JIOKEHHE 4YesloBeKa. JIBrkymiue Ccuiisl
(axropsr) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYJHH TPY/a, MBIIIJICHHE, PEYb.
Tema 7.3. Conepxxanue y4eOHOro MarepuaJja 2
OcnoBuble craauu | OCHOBHBIE CTaIUd W BETBH DBOJIOIUHU YEIOBEKA: ABCTPAIOTIMTEKH, YeNOBEK YMEIbIi,
IBOJIIOLMH YeIoBeKka | UenmoBek npsmoxoamuii, YenoBek HeaHAepTaIbCKUi, YenoBEeK pa3yMHbI COBPEMEHHOTO
tuna. Haxoku nckonmaemMbIX OCTaHKOB, BPEMsI CYIIECTBOBaHUS, 00JaCTh pacIpOCTPaHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAMSL.
UYenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BpOTeouHAsT (€BpasuiicKasi), HETrpo-
aBCTpajioniHas (dKBaTOpHalibHAsl), MOHIOJIOMJIHAs (a3uMaTcKo-aMepukaHckas). UYepTsl
MPUCTIOCOOIEHHOCTH TMPEICTAaBUTENIeH YEJOBEUYEeCKUX pPAac K YCIOBHSIM CYIIECTBOBAHHS.
EnnncTBO yenoBeveckux pac. Kpuruka pacusma.
IIpakTHYeckoe 3aHsATHE (HA BHIOOP NpenoaBaTeis) 1
IpakTuueckoe 3ansaTHe Ne 10. «Bpems u myTu pacceneHus 4eJIOBeKa IO IUIAHETEe»
nin «IIpucnocoOnaeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM cpeabl. Biusaue reorpaduueckoit
cpenbl Ha MOP(OJIOTHIO B (PU3UOJIOTHIO YEITOBEKAY.

Pa3znes 8. Opranu3mspl 1 OKpy:Kaouias cpeaa 4
Tema 8.1. Conep:xaHue y4eOHOro MmarepuaJja 2
IKOJIOTHA DKOJIoTus KaKk HayKa. 3aiaud ¥ pa3/ieibl 9KOJIOTUH. MeTOoIbl 9KOJIOTMUYEeCKUX UCCIICI0BAHHMA.

Kak Hayka. Cpeabl | DKOJOrM4ecKoe MHUPOBO33PEHHUE COBPEMEHHOTo udenoBeka. Cpeapl 0OMTaHMSI OPraHu3MOB:
JKM3HH. BOJIHAsl, HA3€MHO-BO3/yIlIHAs, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAs. KOJOTHMYECKHUE OK-01, OK-02,
JKOJOrHYecKHe (daktopel. Knaccudukarmus skosiormdeckux (GakTopoB: aOMOTHYECKHE, OWOTHYECKHE U OK-04, OK-07

(daxTopsI anTpornoreHHnle. JleiicTBue sKosorHyecKkux (HAKTOPOB Ha OpPraHU3MbL. AOHOTHYECKHE

(bakTophI: CBET, TEMIIEpPaTypa, BIAKHOCTh, DoToneproansM. [IprcnocobieHrus OpraHui3MoB
K JEHCTBHIO abuoThyeckux (akTopoB. bronorndyeckue puTMmbl. buortndeckue (GakTOpHL
Bugbl  OMOTHYECKMX  B3aMMOJCHCTBHI: KOHKYPCHIMS, XHIHHYECTBO. Ilapa3utusm,
MyTyajiu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTpaTU3M.
3HayeHWEe OMOTHYECKMX B3aWMOJICHCTBUHN ISl CYIIECTBOBAHUS OPraHU3MOB B TPUPOIHBIX
COOO0IIECTBAX.
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Tema 8.2. Coaepikanue yueOHOro MaTepuajia 2
JIKOJIOTHYECKHE OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyasuuud. OCHOBHbIE IOKAa3aTeNIHd  MOIYJISLUU:
XapaKTePUCTUKH | YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, INPUPOCT, MUrpauusd. JuHamuka

NOnyJIsIMHU YHUCJIEHHOCTH MOMYJISIIMK U €€ PEryJIsiiusl.

IIpakTHyeckoe 3aHATHE 1
IIpakTnueckoe 3ansatue Ne 11. «Jloacuér mIOTHOCTH MOMYJSLUI pa3HBIX BUJOB
pacTeHun».
Pa3nen 9. Cool1ecTBa H 3KOJOTHYeCKHE CHCTEMBI 10 OK-01, OK-02,

Tema 9.1. Conep:kaHue y4e0HOr0 MaTepuaJia 2 OK-04, OK-07
CoobmecTBa CooOmiectBo  opranusmMoB  —  OuouneHo3.  CTpykTypel  OuoOIleHO3a:  BMJIOBas, IIK...
OPraHM3MoOB, MIPOCTPaHCTBEHHasd, Tpodudeckas (numiesas). Bunpi-nomunanTsl. CBs31 B OHOLIEHO3E.
JIKOCHCTEMbI Okojorudeckue cucteMbl (3kocucteMbl). [loHstTne 00 »sKkocucTeMe U OHOreolEHO3E.

OyHKIMOHATIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPruM B 3KocucTeMe. Tpodudeckue (MUIIeBbIE) YPOBHU
skocucteMbl. [lumeBbie menu u cetd. OCHOBHBIE TOKa3aTelld AKOCHCTEMBbI: OuoMacca,
MPOIYKIHSL. DKOJIOTMYECKUE MUPAMUJIBI: MPOJYKIMHU, YUCICHHOCTH, OMomMacchl. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTb, caMoperynsanus, pazputue. Cykieccus.

Tema 9.2. Copep:xaHue y4e0HOIr0 MmaTepuaja 2
IIpupoanbie [IpupoaHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI pPEK U 03€p. ODKOCHUCTEMa XBOWHOrO WU
IKOCHUCTEMbI HIMPOKOJIIMCTBEHHOTO neca. AHTpONIOTeHHbIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI.

VYpboskocuctembl. buonornueckoe W XO3SMCTBEHHOE 3HAYEHHUE arpodKOCHUCTEM U
ypboskocucteM. buopasznooOpaszue kak (axkTop ycroWuumBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie.

Tema 9.3. Conep:xaHue y4eOHOro MmaTepuaja 2
buocdepa — VYuenue B. U. Bepuaackoro o 6uochepe. ['panuiisl, cocraB u ctpykTypa ouocdepsl. Kupoe
rjo0ajabHast BemectBO W ero ¢yHkuuu. OcobOeHHOCTH Ouocdepsbl Kak TJIOOAJTbHONH HSKOCHCTEMBI.

kocucrema 3eMun | /luHaMuveckoe paBHOBeCcME M OOpaTHas CBs3b B Ouocdepe. KpyroBopoTbl BemiecTB u
OMOreOXMMHUYECKHE IMKIbI D3JIEMEHTOB (yrjaepoaa, a3oTa). 3O0HaIbHOCTH OHOC]EpHI.
OcHOBHBIE OHOMBI CYIIIH.

Tema 9.4. IIpodeccnoHaibHO OpPHMEHTHPOBAHHOE coJepkaHue (coaeprKaHue MPHKJIATHOIO 2

Biausinue MOIYJIsl)

AHTPONOT CHHBIX YenoseuectBo B Omocepe 3eminn. AHTpONOreHHbIe U3MeHeHHs B Onocgepe. ['modanbHble

(pakTopos Ha

OKOJIOTHYCCKHEC HpO6J'IeMBI. COCYH.[CCTBOB&HI/IG npupoabl MW YCJIOBCYCCTBA. COXpaHeHI/IC
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ouocdepy Onopa3zHooOpa3usi Kak OCHOBa ycroiWumBocTH Ouocdepbl. OCHOBA palMOHATBLHOTO
YIIpaBJICHUA IMPUPOAHBIMHU pPECypCaMU W HUX HCIIOJIB30BAHUC. I[OCTI/I)KGHI/IH 6I/IOJIOI‘I/II/I u
OXpaHa IPUPOILI.
IIpakTHYeckoe 3aHsATHE (HA BLIOOP NpenoaaBaTeis)
IpakTnuyeckoe 3anaTue Ne 12. «OTX0bI TPOU3BOJACTBAY MM «IKOJOTHUUYECKUE ACTICKTHI
npoheccHoHaTEHON EeATEILHOCTID) 158105 «[Ipodunakruka npodecCuOHaTBHBIX
3a0oJeBaHMi» MM «BiMsHuE MPOU3BOACTBEHHBIX (DAKTOPOB HAa OPTaHU3M YEIOBEKAY.
Tema 9.5. IIpodeccuoHaIbHO OPHMEHTHPOBAHHOE CoOJepkaHue (coIeprKaHue MPHUKJIATHOIO
Bausinue MO/1YJIfA)
COLMAJIBbHO- 310poBbe U €ro cocTapistone. GakTopsbl, MOJTOKUTEIHLHO U OTPUIIATEIHLHO BIUSIONINE HA
IKOJIOTHYEeCKUX opranm3M uesoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JCUCTBHI Ha 3/I0POBbE YEIIOBEKa

(¢akTopos Ha
310POBbE YeJIOBEKA

(’7IeKTpOMAarHuUTHBIE TIOJs,, OBITOBAas XUMUsS, H30BITOYHBIC IIYMBI, paguanus W T.IL.).
ApnanTands opraHuM3Ma d4eloBeKa K (akTopaMm OKpyKawimed cpeabl. [IpuHIUMIBI
dhopmupoBaHus 3710poBhecOEeperatomniero nopeaeHuss. dusnyeckas akTUBHOCTh U 37I0POBBE.
buoxuMuueckne acmeKkThl palliOHAIBLHOTO TTUTAHUS.

JlabopaTopHble 3aHATUSA

JladbopaTopHoe 3ansaTue Ne 3. «YMcCTBeHHas pabOTOCTOCOOHOCTHY win «BiusHue
abnoTtndecknx (akTOpOB Ha dUeJIOBeKa» (B KayeCTBE TPHUITEPOB, CHIDKAIOIINX
paboTOCIIOCOOHOCTh,  HMCMOJB30BaTh  YCIOBUS ~ OCYIICCTBJICHHUS  MPO(ecCHOHATHHOM
NEeSTETLHOCTH: IIIyM, TEMIIepaTypa, puzndeckasi Harpyska u T.]1.).

Pasznen 10. Cesexkuusi Opranu3zMoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Ceexknus
KaK HayKa u
npoirecc

Copep:xaHue y4eOHOro MmaTepuaja

Cenekndsi Kak HayKa M Mpouecc. 3apoKICHUE CEJCKUMH M JAoMecTukanusa. Yuenue H. .
BaBuioBa o meHTpax MHOrooOpasvs W MPOUCXOXKICHUS KYJbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHHUS JOMAIIHUX >KUBOTHBIX. Copt, mopona, mramMM. COBpEMEHHBIC METOJIbI
ceNeKuu. MaccoBbIi M MHAMBUAYAIBHBIM OTOOPHI B CEJICKIIMM PACTCHHH M YKHUBOTHBIX.
OneHka »KcTepbepa. BIM3KOPOJICTBEHHOE CKpElIMBaHUE — WHOpUIMHT. YUwWcTas JIMHHSL.
CkpemuBaHue 4YHCTBIX JuHUK. ['ereposmc, wim rTHOpugHas cuna. HepojacTBeHHOE
ckpemuBanue — ayrOpuauHr. Otnanéunas rubpuausanus U e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 W MOJyYeHHE MOJHUILIONIOB. JIOCTIKEHUS CeNeKIHH PACTeHUi, >KHUBOTHBIX M
MHKPOOPraHU3MOB.

Tema 10.2.
OcHOBBI

buorexHonorust kKak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUsa. OTalbl CO3AHUS
pexomOunanTtHo JIHK u Tpancrenssix opranusmoB. Kinerounas umxenepus. Kierounsle

OK-01, OK-02,
OK-04, OK-07
IIK...
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O0MOTEeXHOJIOT UM KYJIBTYPBI. MukpokI0HaJIbHOE Pa3MHOXXEHUE pacTeHHil. Knonuposanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npob6sembl. 'MO — reretndecku MoIU(PUIIMPOBAHHBIC OPTaHU3MBI.
Tema 10.3. IIpogeccuoHabHO OpPHEHTHPOBAHHOEe cojep:kaHHe (coAepkaHHe TPHUKJIATHOIO 2
Buorexnosiorun MOJLYJIsl)
B JKU3HH U OCHOBHBIE HaNPaBJICHUSI COBPEMEHHON OMOTEXHOJIOTUU B TIPO(PECCHOHATBHOM e TETLHOCTH
npogdeccuu YEJI0BEKa. Merto bt OMOTEXHOJIOTUH. OOBEeKTHI OMOTEXHOJIOTHH. OTHkKa
OMOTEXHOJOIMYECKUX W TEHETHYECKUX OJKCIepuMeEHTOB. IlpaBuna moucka u aHaiausa
O0MO3KOIOrMUecKOr MH(OPMALIUK U3 Pa3IMYHbIX UCTOYHMKOB (Hay4yHas M ydeOHO-Hay4Has
JUTepaTypa, CpeAcTBa MaccoBoil nHpopmanuu, cetb UHTEpHET U Apyrue).
IIpakTHueckoe 3aHsATHE 2
IpakTuuyeckoe 3ansatue Ne 13. Keiicel Ha aHanm3 nHGOPMAIH O HAYYHBIX JTOCTIKEHHSIX B
00JaCTH TeHETUYECKUX TEXHOJIOTUH, KIIETOUHON UHKEHEPUH, TUILEBbIX OMOTEXHOIOTHl.
IIpakTnueckoe 3ansitue Ne 14. 3amura Keiica: mMpeicTaBlieHUE PE3yIbTaTOB pELICHUS
KeWCcoB (BBICTYIIJICHHUE C MTPEe3EHTAIINEel).
Paszpnen 11. Pemienue keiicoB B 00/1aCTH OMOTEXHOJI0T Wil 6
Tema 11.1.1. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE coJep:xkaHMe (coaep:KaHHMe TNPUKJIIATHOTO 6
buorexHosiornu MO/1YJIfA)
B IIPOMBILICHHOCTH | Pa3BuTHE MPOMBIIUICHHONH OMOTEXHOJIOTHIA M €€ MPUMEHEHHUE B JKM3HHU YEJIOBEKa, OUCK U
aHanu3 MHQPOpPMAIUK U3 PA3TMYHBIX UCTOYHUKOB (HaydyHas W y4eOHO-HaAy4dHAs JIMTEPaTypa, OK-01, OK-02,
cpencTBa MaccoBoi nHbopMarmu, cetb HTepHET U ApyTHe). OK-04, OK-07
IIpakTHYecKue 3aHATHS 4 1IK...
IIpakTtuyeckoe 3ausitue Ne 15, Keiicel Ha aHanmu3 wuHGOPMAIMM O PA3BUTHH
MIPOMBIIIJICHHOW OMOTEXHOJIOTUH (TI0 MHHHU-TPYIIIIAM).
IIpakTHyeckoe 3ansitue Ne 16. 3ammTa Keiica: NMpeACTaBICHUE PE3YJIbTATOB PEIICHHS
KEHCOB (BBICTYIUICHHE C MPE3CHTAIUEN ).
IIpomexyTounas arrecrauus (1uddepeHIIMPOBAHHBIN 3a4ET) *
Bcero: 72
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3. YCJIOBUSA PEAJINZALIMU TPOT'PAMMBI
OBIIEOBPA30OBATEJBHON IUCIUATLIMHBI

3.1. TpeOoBaHMsA K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecredeHHI0

JUia peanuzauuu MpOrpaMMbl y4eOHOW JMCHUIUIMHBI IPETyCMOTPEHO CIEHUaIbHOE
nomelieHue: «Kaduner o0meo0pa3soBaTelbHBIX JAMCHMIUVIMH» - YydyeOHAs ayauTopus s
IIPOBEJICHUS 3aHATUNA BCEX BMJIOB, IPEIYCMOTPEHHBIX 00Opa30BaTeIbHONW NMpPOrpamMMoi, B TOM
YlCJIe TPYNIIOBBIX U MHAWBUYaIbHBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTecTallud, a TaKkKe [UIsl CaMOCTOSITEIbHOM paboThl, OCHAalIeHHas OOOpylOBaHUEM,
TEXHUYECKUMU CPEJICTBAMU OOyUEHUS U MaTepualaMu.

Oo6opyioBanue kabuHeTa 0011€00pa30BaATEIHHBIX IUCIIUILINH:

— pabouee MecTO IpernoaaBaTess

— MOCaJJOYHbIe MecTa 00y4aromuXcs (10 KOJINYECTBY 00yUaIOLIUXCs)
— JIOCKa yU4eHHYECKast

— KOMIIJICKT y‘-IC6HO-M€TO)II/I‘IeCKOI>'I JOKYMCHTalIUn

— KOMIUJICKT O€HOYHBIX CPEACTB IO JUCHUIIIINHE

— HarJisiaHbIC MocoOus U paSJIaTOqHBIfI Marcpurall 1o TeMam
TEXHHYECKHUX CPEJCTB 00VUECHHS .

— TeneBusop
— Bugeomarnutodon
— HoyrOyk (mepeHocHoi, B 0TAeIe HHPOPMAITMOHHBIX TEXHOJIOTHIA)

— MynbTUMEeIUIHBIA  TPOEKTOp  (MEpEeHOCHOW, B  oTaene WHOOPMAIMOHHBIX
TEXHOJIOTHH)

— DkpaH (MepeHOoCHO, B 0T/Iee HHOPMAIIMOHHBIX TEXHOJIOTH)
3.2. UudopmannonHoe odecriedyeHue 00yueHust

3.2.1 OcHoBHas qUTEpaTYpa

1. buomorus 10-i1 xmacc 0Ga3zoBblii ypoBeHb yueOHWK / B. B. Ilaceunmk, A. A.
Kamenckmii, A. M. Pybuo [u ap.] , mox pen. B. B. Ilaceunuka. 6-¢ wuzm., crep. M.,
[Ipoceemenue, 2023. 223, [1] c. wi. (Jluausa xuzan). AO «M3natenbctBo «lIpocBemieHue,
2023.

2. KoncrantuHoB, B. M. buosorus mis npodeccuii U cneruanbHOCTeH TEXHUYECKOTO U
ecTecTBeHHO-Hay4yHoro mnpoduneii / B. M. Koncrantunos, A. I'. Pesanos, E. O. ®aneeBa. —
Mocksa: Akanemusi, M, 2020. — 320 c. // ACADEMIA: s1eKkTpoHHOOMOIMOTEYHAsT CHUCTeMa —
URL:http://www.academiamoscow.ru/catalogue/4831/211746/, (nata o6pamenus: 01.03.2025).
— PexxuM JocTyma: 1mo moJinucke.

3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH

1. buosnorus : yqeOHUK M IPAaKTUKYM JJIs1 CpeHEro mpodeccuoHaIbHOro oOpa3oBaHus /
nox pen. B. H. Speiruna. — 2-e uzn. — Mocksa : UsparensctBo IOpaiit, 2025. — 377 c. —
(ITpodeccuonansHoe obpazoBanue). // FOpaiit : oOpasoBarenbHas miatpopma. — URL:
https://urait.ru/bcode/579596 (nata obpamenus: 01.03.2025). — Pexxum octymna: Mo HOMHCKeE.

2. buosnorus moys : yueOHOE MocoOue Ak CpeiHero npodeccuoHaIbHOTO 00pa3oBaHus /
10. B. Kopsrun, H. B. Kopsiruna, A. H. Apedses, E. I'. Kynukoa. — Mocksa : M3narenscTBo
FOpaiir, 2024. — 415 c. — (Ilpodeccuonansaoe obpazoanue). — ISBN 978-5-534-14407-9.
— Teker : snexktponubld // OOpaszoBatenpHast 15 mmatdopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/544213 (nara obpamenus: 01.03.2025).
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3. Oo6yxos, . K. buonoruss: KIETKM H TKaHH : Y4eOHHK JJIsI CpEIHEro
npodeccuonansaoro oopazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e¢ u3z., nepepad. u
nor. — Mocksa : UznatensctBo FOpaiit, 2025. — 358 c. — (IlpodeccnonansHoe oOpazoBanue). //
HOpaiit : o6pazoBarenbras miatdopma. — URL: https://urait.ru/bcode/564645 (nata oOpameHus:
01.03.2025).

3.2.3 UnTepHeT - pecypchl:

1. Akanemuk. CrioBapu u sHImkiIoneauu. http://dic.academic.ru/

2. Bonbiast coBetckas sHIuKIoneaus. http://bse.sci-lib.com
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBLIEOBPA30BATEJILHOM U CUUIIIAHBI
KonTpons u olLeHKa pe3yabTaToOB OCBOCHHUS O0O0MIC00pa30BaTENbHON IUCIUILIIHHEI
PacKpBIBAIOTCS Yepe3 MTUCHHUIUTMHAPHBIE PEe3Y/IbTaThl, HAlPaBJICHHbIE Ha (JOPMUPOBAHKUE OOLIUX
1 IpoQecCHOHATBHBIX KOMIIETCHIIMHI 110 pa3JiesiaM B TeMaM COJIepKaHus y1eOHOro MaTepuara.

Oomasi/npodeccuonanbHasi
KOMMeETEeHIHSA

Pasznen/Tema

Tun OLIEHOYHBIX

MepOnpusITUS

OK 0l. Bsibupath crocoOsr
peuieHus 3amad
npodeccnoHaIbHO N
JEATSTLHOCTH TPUMEHHUTEIILHO
K Pa3IMYHBIM KOHTEKCTaM

Temmr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c?, 9.5IT-o/c, 10.1,
10.2, 10.3I1-0/c, 11.11T-0/c

OO6cyx1eHne o Borpocam
JEKIUA

Pa3pabotka rioccapus
3anojgHeHUe  CpaBHUTENBbHBIX
TabIuI

TectupoBanue

VYerHbIM onpoc

JIMKTaHT Ha HWCHOJIb30BAHUE
apryMeHTOB, OMOJIOrH4YeCKON
TEPMUHOJIOTHH U CHMBOJIMKH
NunuBunyanbHas
camocTosiTeNbHas padoTa
[IpencraBienue pe3ynbTaTOB
MPAKTHYECKUX padboT
KoHnTpoabHbie paboThl

3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaJTbHBIX
MIPOCKTOB
Brimonaenune 3aJaHuN

MIPOMEKYTOUYHOM aTTECTalNKN

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS TIO

COBPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIMU

ITIOMCKa, dHaJIn3a 7_1_7_3’ 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTAJILHOU

u " MHTEPIPETALMH | g A1 /e 9 5[T-0/c, 10.1, gaprI B MUHU Ipynmnax

uHpopmanuu, BIMIOJTHEHHE U 3alUTa

u ’ nH(pOpMaITMOHHBIC 10.2, 10.311-0/c, 11.11I-0/c 1a00paTOPHBIX padoOT

TEXHOJIOTUU JJISl BBINOJTHEHUS [IpencraBienue pe3ynbTaToOB

3a/a4 npodeccroHalbHON MPAKTHYECKUX padboT

JeSITeNIbHOCTH [IpencraBieHue yCTHBIX
COOOIIEeHUH C Tpe3eHTaIueH,
MO/ITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernojaBaTesieM

OK 04. O¢¢extuBHo | Tempi2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxeHHe IO BOIpocaM

B3aMMO/ICHCTBOBATH u | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | Jekuun

paboTaTh B KOJUIEKTMBE M |g1 82 0.1-9.3. | Ilpencrasnenne  pe3ynbTaToB
KOMaH/Ie 9 4M-o/c. 9.5M-0/c. 10.1 | MPAKTHUECKHX pabor
' o ' ' | Bamura TBOpUECKUX paboT
10.2, 10.311-o/c, 11.1I1-0/c Sawmuta HHJTHBH Ty ATHHEIX
IIPOEKTOB
OK 07. ConeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxieHue 1Mo Bompocam

IpodeccHOHATBHO OPUEHTHPOBAHHOE COIEPKAHNE(COIEPIKAHNE TIPHKIIATHOTO MOJLYJIsN)
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COXPaHEHUIO OKpYKaromei
cpeabl, pecypcocOepexeHHIo,
MPUMCHSITh 3HAHUSA
00  W3MCHEHUH KJIIMaTa,
IIPUHLIMIIBI OepexKITMBOTO
MPOU3BOJCTBA,  3PHEKTUBHO
JIEMCTBOBATH

B UPE3BBIYANHBIX CUTYALMIX

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1T-o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

JEKIUU
Pa3paboTka rioccapus
3arnojgHEHUE  CPaBHUTEIBHBIX
TabInL

TectupoBanue

VYerHbIM onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKU
WNupuBunyansHas
camocTosiTesnbHas padoTa
IIpencraBnenre pe3ysbTATOB
MPAKTHYECKUX padoT
KoHTpoabHbIe paboThl

3ammuTa TBOPUYECKUX padoT
3amura WH/IMBUIYaTbHBIX
IIPOEKTOB

BrmonHenne 3amanuii
MIPOMEKYTOUYHOM aTTECTAUK

IIK... [T-o/c
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