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PaGowass nporpamma yweOHOro mpeaMera pa3paboTtaHa Ha ocHOBe DeneparabHOro
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa IO CHEIHAIBLHOCTH CPEJHEro MpoQecCHOHATHLHOTO

00pa3zoBaHUs

40.02.02 [IpaBooXpaHHUTEILHAA JAEITEILHOCTD,
KOO HAUMEeHOB8aHUue CneyuailbHocmu (eti)

a Takke B coorBeTcTBHM ¢ IIprukazom MunoOpuayku Poccun ot 17.05.2012 Ne 413 «O6 yTBep>KaeHUU
denepanbHOro TOCYIAPCTBEHHOTO CTaHapTa CpeaHero 001ero oopasosanusy, [Ipukazom MuHucTepcTBa
npocBemieHus: Poccuiickoit @enepannu ot 12 aBrycra 2022 roga Ne 732 «O BHeCeHMM W3MEHEHUU B
GbenepanbHbIl  TOCYAapCTBEHHBI 00pa3oBaTeNbHBIM CTAaHAAPT CpeaHEero ooduiero oOpa3oBaHus,
YTBEP:KJICHHbII IPUKa30M MUHHUCTEpCTBA 00pa3oBanus U Hayku Poccuiickoit @enepaunu ot 17 mas 2012
r. Ne 413y, ®enepanbHoit 00pa30BaTEIBHON MPOTrpaMMON CpEHETO 00IIero 00pa3oBaHusl, yTBEPKIACHHON
npukazom Munnpocsenienus Poccutickort @enepanmu ot 23 Hos6ps 2022 1. Ne 1014 (3apeructpupoBad B
Muntocte Poccum 22 nexabpst 2022 1. Ne 71763), IlpumepHbIMH paboYMMHU MpOrpaMMaMH,
paspaboranabivu - ®I'BOY  JIIIO  «MHCTUTYT pa3BuTus Npo(ecCHOHANBHOTO 00pa3oBaHUsA» U
YTBEpKJICHHBIMH Ha 3acenanuu CoBeTa MO OIICHKE COAEp)KaHUS W KauecTBa MPUMEPHBIX paboumx
porpaMm 00111e00pa3z0BaTeNbHOTO U COLUAIbHO-TYMaHUTAPHOTO UKJIOB CPETHETO MPO(EeCCHOHATEHOTO

obpazoBanusi, [Iporokon Ne 14 ot 30.11.2022 B neicTBYIOIICH peaaKIIUH.

PACCMOTPEHA 1 OJJOBPEHA PEKOMEHJIOBAHA
[luknoBoit KoMuccuen MeTtoaudecKum
1o 001eo0pa3zoBaTENbHbIM JUCHUIIIINHAM, coetoM Llentpa CI1IO U I'VAII
OOIIIUM T'YMaHUTAPHBIM COLUAIIBHO- [Tporokos Ne 6 ot 17.06.2025 r.

HKOHOMHUYECKUM JAUCIUIUIMHAM,
MaTEMaTUYECKUM, €CTECTBEHHOHAYYHbIM
JUCHUIUTMHAM U (PU3BOCTIITAHUS
[TpoTtoxon Ne 8/ot 11.06,2025 1.

IIpencenarens: Jlamept O.B.

Pa3paboTuuk:

Jpsrusiea FO.I1., npenogaBaresb BeICHIEH KBATUDUKAIIMOHHONW KATErOPUH
(DUO)
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1. MACHOPT PABOYEH NPOI'PAMMBI YUYEFHOI'O TIPEJIMETA
BHNOJIOI'UA

1.1. O0sacTh NPUMEHEHNUSI NPOTPAMMbI

Pabouas mporpaMma y4eO6HOT0 MpeIMeTa SIBJISIETCS COCTaBHOM YacThIO IPOTPaMMHO-
METOJMYECKOT0  COMPOBOXIEHUsS oOpa3zoBarenbHOM mporpammbel  (OIl)  cpemgnero
npodeccuonansHoro obpaszoBanus (CIIO) mporpammbl MOATOTOBKH — CHEIHAIHCTOB
cpeaHero 3BeHa no cnenuanbHocTy 40.02.02 «IIpaBooxpaHUTEIbHAS ACATEIBHOCTDY.

1.2. MecTo y4eOHOro mpeamMera B CTPYKType OCHOBHOH mNpodeccHOHAJIbLHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI:

YyeOHbIt Ipeamer «buonorus» SIBIIIETCS 00s3aTeNbHON YacCTbIO
00111e00pa30BaTEIbHOTO ITUKJIA.

1.3. Heau u 3a1a4u y4eOHOT0 npeAMeTa, TPeOOBaHUS K Pe3y/ibTATaM OCBOECHUS
Y4eOHOro npeamera:

1.3.1 Illean yueOHOro nmpeamera

Conepxanue TmporpaMMmbl  001I€00pa3oBaTENbHON  AUCIUILIINHBI  «buonorus»
HaIPaBJICHO HA JIOCTUXKEHUE PE3YyJIbTATOB €€ U3Y4YEHHUS B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO c yuerom npodeccuonanbaoit HanpaBieHHocTH PI'OC CIIO. Lenb n3yuenus
JTUCIUIUINHBI «brosorus» Ha 0a30BOM ypOBHE — OBJIaJeHHE O0YyYaIOIIUMUCS 3HAHUSIMU O
CTPYKTYpHO-(DYHKITMOHATLHON  OpTraHMW3allid JKUBBIX CHUCTEM pa3HOTO paHra u
nprUOOpeTeHNEe YMEHUN UCTIOJIB30BATh 3T 3HAHMS JIJISl TPAMOTHBIX JICUCTBHM B OTHOIIICHUU
O00BEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHne 1end w3ydeHus aucuuiuinHbl «buonorus» Ha 06a30BOM ypOBHE
o0ecrieurBaeTCs PeIIeHUEM CJICYIONINX 3a1a4:

o OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBWiiaX, CIy>KallluX OCHOBOW st
dbopMupoBaHUs ~ TPEJACTABICHUH O  ©CTECTBEHHO-HAy4yHOM  KapTHHE  MHpa,

0 METOJax HAY4YHOT'O ITO3HAHUsA, CTPOCHUH, MHOFOO6pa31/II/I 1 0COOCHHOCTSX JKMBBIX CHCTEM



Pa3HOIO YPOBHS OPraHU3AlMM, BBIIAIOIIMXCSA OTKPBITUAX U COBPEMEHHBIX UCCIIEAOBAHUAX
B OMOJIOTHH,

e (QopmupoBaHue y OOyYalOMIMXCSA [MO3HABATENbHBIX, WHTEIUICKTyaTIbHbIX
U TBOPUYECKHUX CIIOCOOHOCTEH B TMpOIECCe aHaIW3a JaHHBIX O MyTSIX pPa3BUTHUS
B OMOJIOTMM HAYYHBIX B3IVISIIOB, UJIEH U MOAXOJOB K M3YUEHHUIO KMBBIX CHCTEM Pa3HOIO
YPOBHS OpraHHU3aLNY;

® CTaHOBJIIEHHE Yy oOywarommxcs oOmel KyJabTyphl, (YyHKIMOHAIBLHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATh U OLICHUBATH SIBJICHHUS OKPYXAIOLIEro MUpa
KUBOU MPUPOABI HA OCHOBAHUU 3HAHUU U OIBITA, MOJYUYEHHBIX MPU U3YYEHUU OHOJIOTHH;

e (QopmupoBaHue y OOy4YalOIIUXCS YMEHMH WUIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHUI U arpoOHOTEXHOIOTHI;

e BOCIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IMO3HAHHS YEIOBEKOM >KHBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOLIEHUSI K HEW, COOJIIOIEHUS STUYECKUX HOPM
IIPU NPOBEJCHUN OMOJOTMYECKUX UCCIIEI0BAaHNN;

® OCO3HAHHWE IIEHHOCTH OWOJOTMYECKMX 3HAHMA [JI MOBBIIICHHS YpPOBHS
HKOJIOTHYECKOM KYJIbTYpPBI, 111 POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

® [pUMEHEHUE NPUOOPETEHHBIX 3HAHMM M YMEHHMI B MOBCEJHEBHOM KU3HU
JUISl OLICHKM IIOCJICCTBUM CBOEH ACATEIBHOCTH II0 OTHOLICHWMIO K OKPYXKAIOIIEH cpene,

COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAaHME U COOJIOICHUE Mep MPOPUIAKTUKY 3a00IeBaHUI.



1.3.2. Ilnanupyemble pe3yJibTaThl 0CBOeHHUs y4eOHOro npeamera B coorsercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Koa u HauMeHOBaHMe

IInanupyemsbie pe3yJbTaTbl 0CBOCHHUS JHCIUILTHHBI

(popmupyembIx

KOMIeTeH Ui O0mue- JuCHHILIAHAPHbIE
OK 01. Brei6upats | B wactu: TpyAoBOTro BOCITUTaHHSA: CdopmMupoBaHHOCTH 3HAHMM O MeCTe W pOJIM  OHOJOTHH
CHOCOOBI pelIeHus 3aiad | - TOTOBHOCTh K TPYyAy, OCO3HaHWE LEHHOCTH | B CHCTEME HayYHOI'O 3HaHUS; (YHKIUOHAILHONH IPAMOTHOCTH YeIOBEKa
poecCHOHANBHON MacTepCTBa, TPyAOIro0ue; JUTSL peIIEHUS )KU3HEHHBIX MPOOIIEeM.
eI TeTFHOCTH - TOTOBHOCTh K  akTUBHOW  jearenpHOCTH | CPOpMHPOBAHHOCTH YMEHUS pacKpbIBaTh collepkaHue
MIPUMCHHUTEIILEHO TEXHOJOTMIECKOM OCHOBOIIOJIar arOIInux OMOJIOTHYECKUX TEPMUHOB H MOHSTHH: KU3HBb,
K pa3jIMyHbIM KOHTEKCTaM | U COIMAIbLHOW  HANpPaBICHHOCTH, CIOCOOHOCTH | KIIETKA, TKaHb, OpraH, OpPraHU3M, BHUJ, HOMYIAIUSI, IKOCHCTEMA,

WHUIMAPOBATh, IUIAHUPOBAaTH M  CaMOCTOATENHHO | OHMOIleHO03, Onocdepa; MmeTabomm3M (0OMeEH BEIECTB

BBIMOJTHATH TAKYIO JAEATENLHOCTD;
- HHTEpeC K pa3nuyuHbIM cdepaM npodeccHoHamTbHON
JeSITeIbHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HaBATEIbHBIMH ACHCTBUAMU:

a) 0a30BbIE JIOTHYECKUE JICHCTBUS:

- CAMOCTOSITEIBHO (HOPMYIIHPOBATH U aKTyaJIM3UPOBAThH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHbIH MPU3HAK  WIH
OCHOBAHUA JJIA CpaBHCHUA, KHaCCI/Iq)I/IKaIH/H/I u
000011IeHN S

- OTIPEJIENATh [IEJIH ICATEIBHOCTH, 33]IaBaTh TapaMETPhI
Y KPUTEPHH WX JOCTHUKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS

B PacCMaTPHUBAEMBIX SIBICHUSX;

- BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTH, OICHHBATH
COOTBETCTBHME PE3YJIBTATOB IICJIAM, OLICHUBATh PHCKH
IMOCJICACTBHUI JICATCILHOCTH,

0) 0a30BbIC HCCIICIOBATEIIbCKUE TEHCTBHS:

- BJIAJICTh HABBIKAMHU y9eOHO-HCCIIEA0BATEIHLCKON

W TIpeBpalleHre DSHEPruM), TOMEeocTa3 (caMoperyiinus), OMOCHHTE3
Oenka, CTPYKTypHas OpTaHM3aIis >KUBBIX CHCTEM, JUCKPETHOCTb,
caMoperyJsauus, CaMOBOCIIPOM3BECHHE (penponykuusi),
HACJIEZICTBEHHOCTh, HM3MEHYHBOCTh, JHEPrO3aBHCHMOCTh, pOCT H
pa3BUTHE, YPOBHEBAs OpraHU3aIHs.

CdhopmMrpoBaHHOCTD YMEHHUS pacKpbIBaTh coJiepKaHue
OCHOBOIOJIAraloINX OMOJIOTHYECKUX TEOPUH M TUIOTE3: KIETOYHOIA,
XPOMOCOMHOM, MyTallMOHHOM, SBOJTIOIIMOHHOM, MMPOUCXOXKIECHUS KU3HU
1 4eJIOBEeKa.

4. CchopMHpPOBaHHOCTh YMEHHUS PAacKpbIBaThb OCHOBOIIOJIATrAOLINE
Omonormueckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T. Moprana,
H.N. Baswnnosa, 2. Texkens,
®. Mionnepa, K. bapa), rpaHuLibl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM.
IIpuoGpereHre oOmbITa MPUMEHEHUS OCHOBHBIX METOAOB HAay4HOT'O
MO3HAHMS, UCTIOB3YEMbIX B OMOJIOTHUU: HAOJIFOICHUS

U OINUCaHMS KUBBIX CHUCTEM, IPOIECCOB M SBICHWH; OpraHU3allUd M
NPOBENCHUA OHOJIOTMYECKOTO HKCIEPHUMEHTA, BBIABIDKECHHS THIIOTE3,
BBISIBIICHUS 3aBUCUMOCTHN MEXKOY HCCICayEMbIMU BCIIMYHHAMU,
00BsICHEHUS MOy YE€HHBIX pe3yapTaToB
U (HOpMyJIMPOBaHMs BBIBOJOB C HCIOJNB30BAaHMEM HAyYHBIX IMOHSTHUI,
TEOPHUH U 3aKOHOB.
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U TPOEKTHOH JEATEIbHOCTH, HABBIKAMH Pa3pelICHHs
mpooJeMm;

- BBIABJIATDH IPUYUHHO-CIICACTBCHHBIC CBA3U

U aKTYaJIM3UPOBATh 3a/1a9y, BBIJIBUTATh TUIIOTE3Y

€€ PCUICHU A, HAXOAUThb apryMEHTBI U1 10Ka3aTCILCTBA
CBOUX YTBEPKJICHUM, 3a]1aBaTh IapaMETPbl U KPUTEPUU

PpCUICHU;
- AHAJIM3UPOBATH ITOJIYYCHHBIC B XOJ€ PCIICHUA 3a1a4n
PE3YIbTATHI, KPUTHUYCCKHU OIICHHUBATh nux

JIOCTOBEPHOCTbh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

pa3pabaThiBaTh IUIaH PEHICHHUS MPOOJIEMBbI C YUYETOM
aHalinu3a HUMCHOIIIUXCA MaTepI/IaJ]I)HI)IX nu
HeMaTepHAIIbHBIX PECYPCOB;

== YMCTB HepeHOCI/ITL 3HAHUA B HO3HaBaTeJ'IBHYIO

nu HpaKTI/I'-ICCKYIO O6J'[aCTI/I KU3HCACATCIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX
obacrei;

- BbIJIBUI'aTb HOBBIC HACH, Hpe]lHaFaTL OpI/IFI/IHaHBHLIe
MOJIXOJIbI ¥ PEIICHUS

ChopMHpOBaHHOCTh YMEHHUS BBIAETATh CYIIECTBEHHbIE MPHU3HAKH
BUPYCOB, KIJIETOK MPOKApUOT U DYKAPUOT;, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHWU3MOB, BHJIOB, OMOTEOIICHO30B M 3KOCUCTEM;
0COOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBpAIICHUS DHEPTHUU B
KIIeTKe, (DOTOCHHTE3a, IUTACTUYECKOTO W DHEPTreTUIECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJJOTBOPCHUS, pa3BUTUS U
pa3sMHOXKEHUS, WHAWBUIYyaILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 3a CyIIeCTBOBaHHE, CTECTBEHHOTO OTOOpPa, BHI000Opa30BaHUA,
MPHUCIIOCOOJIEHHOCTH  OPraHU3MOB K cpele OOWTaHMs, BJIMSIHHS
KOMIIOHEHTOB JKOCHCTEM, AHTPOTIOT€HHBIX W3MEHEHU I
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyTOBOPOTa BEIIECTB U IMPEBPAICHIE YHEPTUH B Onocdepe.
ChopMHpPOBAaHHOCTh YMEHUSI MPHUMEHSATH IMOJNyYCHHBIC 3HAHUS IS
00BsICHEHHS OMOJIOTMYECKUX TPOIECCOB W SBICHUH, IS MPUHITHS
MIPaKTUYECKUX PELIEHUI B IIOBCEIHEBHOMN KU3HU

C Henplo obecrieueHHsi 0E30MACHOCTH CBOETO 3I0POBBbS U 3I0POBBS
OKpPYKalIIUX JIIOJCH, COONIONEHUsT 30pPOBOTO 00pas3a >KWU3HU, HOPM
TPaMOTHOTO TIOBEICHUS B OKPY KAOIIEH MTPUPOTHON Cpefie; TOHNMaHHue
HEO0OXOIMMOCTH UCTIOTH30BAHUS TOCTHKCHHIN COBPEMEHHOM OMOIOTHH U
OMOTEXHOIIOTUH ISl PAIIMOHATBHOTO TPUPOAOIIOIH30BaAHMS.
ChopMHpOBaHHOCTh ~ yMEHHS  pemiaTh  OHOJOTHYECKUE
COCTaBJISITh FTCHOTUITMYECKUE CXEMBI CKPCIIUBAHUS

JUTSL pa3HBIX TUIIOB HACJICIOBAHMS TPU3HAKOB Y OPraHU3MOB, COCTABIISTh
CXEMBI MEePEeHOCa BEIIECTB M JHEPTHMU B 3KOCHUCTeMax (LICMU MMHUTaHUs,
MTUTIEBBIC CETH).

ChopMHPOBAaHHOCTh YMEHMI KPUTHYECKHA OIICHUBATh WH(POPMAIIHIO
OMOJIOTHYECKOTO COJICPIKaHMUs, BKIIOYANOIIYIO TICEBIIOHAYYHbBIC 3HAHUS
W3 Pa3IMYHBIX UCTOYHHUKOB (CpEICTBAa MacCOBON MH(pOpMAIUH, HAYIHO-
MOMYJISIPHBIC  MaTepUajbl); HHTEPIPETUPOBATH OSTHUYCCKHUE AaCIHEKTHI
COBPEMEHHBIX HMCCJICIOBAHHUI B OMOJOTHM, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBath TI00aTbHBIE IKOJIOTHIECKHE TTPOOIeMbl COBPEMEHHOCTH,
(hopMHPOBATE TIO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HIIHIO.
ChopMHpOBaHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHBIC MUCHMCHHBIC U
YCTHBIE COOOIICHUS Ha OCHOBE OHOJIOTWYECKOW WHGOpMAUU u3
HECKOIIbKHX HCTOYHUKOB, TPaMOTHO HCIIONb30BaTh TOHSTHIHBIN
arnmapar OHOJIOTHH

3a7a4H,




OK 02. Hcnomws3oBarh | B acTu: 1ieHHOCTH HAyIHOTO TTO3HAHUS: CdopMupOBaHHOCTH 3HAHUH O MECTE M POJIH OHOJIOTHH
COBpPEMEHHEBIE  Cpe/icTBa | -CPOPMUPOBAHHOCTH MHUPOBO33PEHUS, | B CHCTEME HAyYHOT'O 3HAHHS, QYHKIMOHAIBHON IPAaMOTHOCTH YellOBEeKa
MOUCKaA, aHaJIn3a | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI | JUIS PEIICHUS )KU3HEHHBIX MPOOIIEM.
u WHTEPIPETAIMH | HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOro0 Ha | C(HOpMHPOBAHHOCTh YMEHHS MPUMEHATh MOJYYCHHBIE 3HAHUSA IS
nHpOpPMALTUH UAJIOTe  KyJIbTYp, CHOCOOCTBYIOIIEIO OCO3HAHHUIO | OOBSICHEHUS OHMOJIOTMYECKUX IPOIECCOB W SBJACHHUM, I HPHUHATHS
u WHQOPMAIOHHBIE | CBOETO MeCTa | IPAKTUYECKUX PEIICHUN B IIOBCEJHEBHOM )KU3HU
TEXHOJOTUN JUISL | B TIOJHKYJIBTYPHOM MUpE. C Ienblo obecriedeHHss OE30MacCHOCTH CBOETO 3JI0POBbS U 370POBbBS
BBIMOJTHEHUS 3amad | MeTampeaMeTHbIe pe3yabTaThl JOIKHbBI OTPAKATh: OKPY’KaIOIUX JIOJIeH, COOMIOZCHUS 3J0pPOBOr0 00pas3a JKH3HH, HOPM
pohecCHOHATBHOM OBnanenne YHUBEPCAIbHBIMA y4e0HBIMU | TPAMOTHOTO TTOBEACHUS B OKPYXKAIOIIel MPUPOAHOI cpefe; MOHNMaHne
JIeSATENbHOCTH MMO3HABATEILHBIMU JICHCTBUSMU: HEOOXOAMMOCTH UCIIOIB30BAHUS TIOCTHKEHHI COBPEMEHHOM OMOIOTHH U
B) paboTa ¢ nHpOpMaIe: OMOTEXHOJIOTHH TSI paIiOHAIBEHOTO TIPHPOIOITOIH30BaAHUS.
- BJaxeTh HaBbIKaMH monydeHUs uHpopMaruu | CGOpMHUPOBAaHHOCTh YMEHHH CO37aBaTh COOCTBEHHbBIE NMHCHMEHHBIE U
N3 HUCTOYHHUKOB Ppa3HbIX THUIIOB, CaMOCTOATCIIBHO | YCTHBIC COO6HICHI/ISI Ha OCHOBC 6HOHOFH‘1€CKOI>'I I/IH(i)OpMaHI/II/I u3
OCYIIECTBIATh IOUCK, AaHalh3, CHCTEMAaTH3allMi0 | HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCIIOJNB30BaTh TOHSATHIHBIN
W MHTEpIpeTannuio WHGOpMAIMH PAa3IMYHBIX BUAOB U | ammapar OMoIoruu
(dhopM npeCcTaBICHMS;
- OLIGHWBaTh  JOCTOBEPHOCTh,  JICTUTHMHOCTH
nHOpMaITHH,
€¢ COOTBETCTBHUE IPABOBBIM M MOPAIbHO-3THYECKUM
HOpMaMm
OK 04. DOddextuBHo | B wacT: 1eHHOCTH HAY4YHOTO TO3HaHUs: oco3HaHue | [IpuoOpeTeHHMe onbiTa MPUMEHEHUS OCHOBHBIX METOJIOB HAY4YHOTO
B3aHMOIIeI>iCTBOBaTB 1 | ICHHOCTH HaYQHOﬁ ACATCIBbHOCTH, TOTOBHOCTH | ITO3HAHUA, UCIIOJIB3YEMBIX B OMOJIOTHH: Ha6.HIO)IeHI/ISI " OIIMCAaHUA )KUBBIX
pabortaTh OCYIICCTBIATh MPOSKTHYH U HCCICIOBATEIbCKYIO | CUCTEM, IIPOLIECCOB W  SIBJICHWM;, OpraHu3alud ¢  [POBEICHUS
B KOJUICKTUBE JIeSITEIbHOCTh UHIVBU/YyalbHO U B TPYIIIIE. OMOJIOTHYECKOT0 3KCIEPUMEHTA, BBIJIBIXKCHHSI THUIIOTE3, BBISBICHUS
U KOMaHJ1e MertanpeaMeTHbIC Pe3yIbTaThl TOKHBI OTPAXKATH: 3aBUCUMOCTH MEXJY HCCIEIyeMbIMUA BEIUYMHAMH, OOBICHCHUS

OBnaseHue yHHBEPCAIbHBIMH KOMMYHHKATHBHBIMHU
IECUCTBUSIMH:
0) coBMecTHAs ACATCIIBHOCTE!

- TMOHMMaTh M  HCIOJIb30BaTh  MPEHUMYILECTBA
KOMaHIHOM

Y MHJIMBUYaJIbHON paOOTHI;

- IpUHUMATh LEIM COBMECTHOM JCSITENbHOCTH,

OpFaHI/ISOBI)IBaTI) nu KOOpILI/IHI/IpOBaTI) IlCﬁCTBPISI

0 €¢ JOCTWIKCHHIO: COCTaBIATh IUIAH JCHCTBUM,
pacmpenensaTh poiad C y4eTOM MHEHUH YYacTHUKOB
00CYXIaTh pe3yIbTaThl COBMECTHOU PabOTHI

MOJIy4YEHHBIX PE3yJIbTaTOB
U (QOpPMYJIMPOBAHUS BBIBOJOB C HCIIOJb30BAHHMEM HAY4YHBIX TMOHSATHH,
TEOPUM U 3aKOHOB




OK 07. CopnelicTBOBaThH

COXpaHEHUIO
OKpYyKaroleu cpenpl,
pecypcocOepexeHuIo,

NIPUMCHATH 3HaHUA

00 W3MEHEHUHU KIIMMaTa,
MIPUHIUIIBL  OEPEKITHUBOTO
MIPOU3BOICTBA,
3(PEeKTUBHO AEHCTBOBATH
B Ype3BBIYaHBIX
CUTYaIUsIX

B  yacrm: 9KOJIOTHYECKOT0  BOCIIUTAHMS: -
c(hOopMHUPOBAaHHOCTb 3KOJIOTUYECKOU KYJIBTYpBHI,
[IOHUMAHUE  BIIUSHHAA  COLMAIBHO-DPKOHOMHUYECKHX

MIPOIIECCOB Ha COCTOSTHUE MPUPOTHOM

U COLMAJIBHOM cCpeapl, OCO3HAHUE
XapakTepa HKOJIOTHIECKUX MPOoOIeM;

- IUIAaHUPOBaHWE W OCYIIECTBICHHE [CHCTBHIA B
OKpyXalollle cpeJe Ha OCHOBE 3HaHUA Ieje
YCTOMYHBOIO Pa3BUTHUS YEJIOBEUECTBA;

- aKTHBHOE HENPUATHE JEHCTBHIA, MPUHOCSIIUX BPEJ
OKpYyXarolllei cpefe;

- yMEHHE  IIPOrHO3UpPOBATH
OKOJIOTHYCCKUEC IIOCIICACTBUA
JNIEUCTBUH, IpEAOTBpAIaTh UX;

- pacoiMp€HHE OIbITa ACATCIBHOCTU DKOJIOTHUECKOM
HaIpaBJICHHOCTH.

OBnaseHue yHHBEPCAIGHBIMH KOMMYHHKATHBHBIMU
JEUCTBUSAMU:

0) coBMeCTHas JACSATSIBHOCTE:

r7100aJIbHOTO

HEOJIaronpuATHbIE
npeANpPUHIMACMBIX

- TNOHMMAaTb M  HCHOJB30BaTh  MPEUMYIIECTBA
KOMaHIHOU

Y MHIWBUYaJIbHON paOOTHI;

- TpUHUMATh [EJIM COBMECTHOH JesTEeNbHOCTH,

OpraHM30BbIBAaTh W KOODIAMHHPOBATH  JICHCTBUS
Mo ee JOCTHKCHHIO: COCTaBJATh IUIAH JIEWCTBUH,
pacmpenensaTh POdM C y4eTOM MHEHHWH YYaCTHHKOB
00Ccy)aTh pe3yJIbTaThl COBMECTHOMN paOOThI

[IpnoOpeTeHre oOmMBITA TPUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOTIOCHUS

H OIKMCaHUA KUBBIX CHCTEM, IPOLECCOB U HBHCHI/II\/'I; opraHu3anuu "
MPOBENCHUS OHMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIIBIDKCHHSI THIIOTE3,
BBISIBJICHU S 3aBUCUMOCTHU MEXKOY nuccieayeMbIMU BCIIMYMHaAMU,
00BSACHEHHS MOTyUYEHHBIX PE3yJIbTaTOB

U (QOpPMYJIMpPOBAHUS BBIBOJOB C HCIOJIB30BAHHMEM HAYUYHBIX IMOHSATHH,
TEOpHUH U 3aKOHOB.

ChopMUpOBaHHOCTE YMEHHS BBIACHATh CYIIECTBEHHBIE IPU3HAKH
BUPYCOB, KIIETOK TMPOKAPUOT W JYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX OPTaHW3MOB, BHIOB, OHMOTEOIIEHO30B W DKOCHCTEM;
0COOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBPAIICHUS DHEPTUHU B
KIIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO U DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJJOTBOPEHHUS, pa3BHTUA U
Pa3sMHOKEHHsI, WHANBHUIyaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
60pBHOBI

3a  CyIIECTBOBaHHE, E€CTECTBEHHOTO
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K
KOMIIOHEHTOB JKOCHCTEM,
B 9KOCHCTEMaX CBOCH MECTHOCTH,
KpPYTrOBOPOTA BEIIECTB H MPEBpAIlleHNe YJHEPTUU B Onocdepe.
C(I)OpMI/IpOBaHHOCTB YMC€HHA TPUMEHATH IIOJTYYCHHBIC 3HaHUA OJIA
00BsICHEHHST OHMOJIOTUYECKUX TPOLECCOB M SIBICHUH, IUIS TPUHATHS
MPAKTHYECKUX penieHui B MTOBCEIHEBHOM JKU3HU
C menbpio obecriedeHrss OE30MacHOCTH CBOETO 3II0POBBS U 370POBBA
OKPYXKaIOIIUX JIIOJICH, COOIIOACHUS 3J0pOBOr0 o0pa3a >KWU3HH, HOPM
TPaMOTHOTO IOBE/ICHUS B OKPY KAOIIEH MPUPOJIHON Cpefic; TOHUMaHHUE
HEOOXOAMMOCTH MCIIOIB30BAHNUS IOCTHKEHHI COBPEMEHHOM OMOIOTHH U
6I/IOTGXHOHOFI/II71 A palOHAJIBHOT'O ITPUPOJ0II0JIE30BAHUA

orbopa, BHA00OpPA30BaHUS,
cpeae OOWTaHMS, BIUSHUA
AHTPOTIOT€HHBIX M3MEHEHUI




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI'O ITIPEJMETA

2.1. O0beM JUCUMIJIMHBI U BUABI Y4eOHOI padoThl

Buj yueOHoit padoThI O0bem yacos

O0bem y4yeOHOTro npeamera 78
O0beM yuyeOHBIX 3aHATHH 76
B TOM UHCJIE!

TEOPETUIECKOe 00yUCHUE 54

71a00PATOPHO-TIPAKTUICCKUEC 3aHATHUS 22
IIpome:xxyTouHas arrecranus B ¢popMme 1 pepeHIHPOBAHHOIO 3a4€eTa 2
BO 2 cemecTpe
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2.2. TemaTn4yecknii JIAH U COJepPKaHUe TUCUUILTUHBI

dopmMupyemsbie
HaumenoBanue Conep:kanue yuye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPHEHTHPOBAHHOE), Oo0bem O —
pa3aesioB U TeM JIa00paTOpPHbIE U NPAKTHYECKHE 3aHATHS 4acos
1 2 3 4
OcHoBHOe coJepKaHue
Pa3znea 1. buoJsiorusi kak Hayka. 2KuBble CHCTEMbI M UX OPraHU3a U 2
Tema 1.1. Conep:xaHue y4eOHOIro MaTepuaJia 2
buosnorus buonorust — Hayka o xuBoi npupoze. CBsi3u OHOJIOTUM C OOLIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYyTUMH €CTECTBEHHBIMU HayKaMmHu, (puinocoduelt, penuruei, STUKON, 3CTETUKON U ipaBoM. Poib
OOmas 6uosnoruu B (OPMHUPOBAHUM COBPEMEHHOM HAyyHOW KapTHHBI Mupa. CucremMa OMOIOrHYecKHX
XapaKTepUCTHKA HayK. OK-02
KU3HU MeTtonpl 1O3HAHUS JKUBOM NpUPOJbl (HAOMIOJEHHE, SKCIEPUMEHT, OIKCaHUE, WU3MEpPEHUe,
KJaccudukanus, MOIEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
Kusble cuctemspl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: ouonoruu. OTandue *KUBBIX CUCTEM OT
HEopraHudeckoi nmpupo/sl. CBoicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHU opraHuzaii OMOCHCTEM: MOJIEKYJISIPHO-T€HETUYECKUMN, KIETOYHbIM, OpraHu3MEeHHbBIH,
MOMYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIH (OHO - Te0LIeHOTUYECKH i), OnochepHbIii
Pasnea 2 XuMH4YeCKHH COCTAB M CTPOEHHE KJICTKH 12
Tema 2.1. Copep:xaHue y4e0HOro MaTepuaJa 1
XUMHUYECKUH cOCTaB | XMMHUECKHIA COCTaB KIETKH. XUMHYECKHE HJIEMEHTBI: MaKpOdJIEMEHTHI, MUKPOJIEMEeHTHI. Bona
KkieTku. Bona U MUHepajbHble BenlecTBa. OyHKIMU BOJABI 1 MMHEpAIbHBIX BElECTB B KieTke. [lonnepkanue
U MUHEpasIbHbIE OCMOTHYECKOro OanaHca
BCIICCTBA IIpakTnyeckoe 3anaTne Ne 1 1
«buonoruueckas pojib MUHEPAJIbHBIX BEIIECTB B 00€CIIEUEHUH KU3HEACITETbHOCTH OPraHU3MOB,
MIPOSIBJICHUS AUcOaTaHCa MUHEPAIbHBIX 3JIEMEHTOBY
Tema 2.2. Coaepxanue yueOHOro MaTepuaJa 2
buonornuecku benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTHI — MOHOMEphl OenkoB. Hesamenumble u
Ba)XHBIC XUMHUYECKUE | 3aMEHUMbIE AMUHOKHCIOTEl. AMUHOKHMCIIOTHBIN COCTaB. Y POBHH CTPYKTYPbI OEITKOBOI MOJIEKYJIBI
COEIMHEHUS (mepBUYHAas, BTOPUYHAS, TPETUYHASL U YETBEPTHYHAS CTPYKTYpa). XUMHUYECKHE CBOUCTBA OEIIKOB.
buonornueckue ¢yHkuun OenkoB. PepMeHTH — Ouonorndyeckue karanuzaropsl. CTpoeHHe
(bepMeHTa: aKTUBHBINA LEHTP, cyOcTpaTHas cneunpuanocts. Kopepmentsl. Buramunsl. OTiamaus OK-01, OK-02,
(hepMEHTOB OT HEOPTAHMYECKUX KaTaJIN3aTOPOB. OK-04
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VYraeBoasl: MOHOcaxapuiabl (TiIrOKo3a, pubo3a M Je3okcupubo3a), aucaxapuisl (caxaposa,
JAKTO3a) W ToJIMcaxapuabl (Kpaxmay, TJIMKOTEH, IeJUIIIo3a). buonornyeckne QyHKIUN
yraeBoAoB. Jlunuasl: Tpurmuuepuasi, Gocomaunuasl, crepounsl. ['uapopunbsHo-runpodoOHbIe
cBoiicTBa. buonornyeckue pynkuuu nunuaos. CpaBHEHHE YTIIEBOJOB, OEIKOB U JIUIUIOB Kak
ncroyHukoB sHepruu. Hyxmenmnosbie kucnorel: JHK wm PHK. Hyxkneornasl — MoHOMEpBI
HYKJIenHOBBIX KHCJIOT. Ctpoenue u pynkuuu JJHK. Ctpoenune u pynkuun PHK. AT®: crpoenune
1 QyHKIIUU

JlaboparopHoe 3ansaTue Ne 1

«Ormpenenenne Halu4YKs KpaxMaia B IPOAyKTaxX MUTaHUsS
«M3ydyeHne KaTamuTHYeCKON aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUJIa3bl MM KaTalasbl)»

Tema 2.3.
CrtpyKTypHO-
(byHKIMOHATIbHAS
OpraHu3aIus KIETOK

Conep:xxaHue y4eOHOIro MaTepuaJia

Huronorus — Hayka o kierke. Kinerounas teopust — npumep B3auMOEHCTBUS uael U (HakToB B
Hay4YHOM I1I03HAaHUHU. METO1bl U3yUYEHHUs KIICTKU.

Knerka kak nemnoctHas skuBas cucrema. OOIMe NPU3HAKU KIETOK: 3aMKHYTas HapysKHas
MeMOpana, mosekyisl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oelka.

Tunsl  KJIETOK:  dyKapuoTHdeckas M Hpokapuoruyeckasd. OcCOOEHHOCTH  CTPOECHHS
npokapuoTHueckon kietku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapHOTUUECKOM KIETKH.
OcHOBHbIE OTJIMYUS PACTUTEIBHON, )KUBOTHOM U IpuOHON KieTKU. [loBepXHOCTHBIE CTPYKTYpbI
KJICTOK — KJIETOUHAs CTEHKA, INIMKOKAIUKC, uX GyHkiun. [Inazmaruyeckas memOpaHa, ee cBoiicTBa
1 QyHKIUH.

Hutornnasma u ee opranouasl. OnHomeMOpanHble opranoun sl kinetku: DIIC, annapar [Noxabmxw,
mu30coMbl. [1oiryaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHIPHUH, IacTuasl. IIponcxoxaenne
MUTOXOHAPUM M 1iactua. Bunsl mmactua. HememOpaHHBIE OpraHoOMIbl KIETKH: PUOOCOMBI,
KJIETOYHBIA LEHTP, LIEHTPUOJIH, PECHUYKH, )KTyTUKHA. DYHKIIMN OPraHOMIOB KJIETKU. BKiroueHns.
SAnpo — perynartopHbelii 1HeHTp kieTku. CTpoeHue sijpa: sjepHas 000JI04Ka, KapuoIliasma,
XPOMATHH, SJIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTtopHoe 3ansiTHe Ne 2

«M3ydeHne cTpoeHHsI KJIETOK PaCTeHUM, )KUBOTHBIX U OaKTEPH 11O MUKPOCKOIIOM Ha TOTOBBIX
MHUKpONpENapaTax U X OMUCAHUE)

Pasgea 3. ZKuzHeaeaTeJbHOCTh KJIETKH

Tema 3.1.
OOMEH BelIECTB
U TIpEeBpaIlCHHE

SHEPrUU

B KIIETKE

Copep:xanue y4e0HOIr0 MaTepuaia

OOMeH BemecTB, WIM META00JU3M. ACCUMWISIUS (TUTACTHYECKUH OOMEH) W JUCCUMUIISIUS
(oHeprernyeckuii OOMEH) — JABE CTOPOHBI €IMHOrO Ipolecca Meradonu3ma. Ponb 3akoHOB
COXpaHEHHs BEIIeCTBA W OSHEPTUU B IOHMMAaHWM MeTabonmu3Ma. Turmbel oOMeHa BeIIeCTB:
aBTOTpOGHBIN U TeTepoTpodHbIi. Posb pepMeHTOB B 0OMEHE BELIECTB M NMPEBPAIICHUN YHEPTUU

OK-01, OK-02,
OK-04
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B kietke. ®otocunre3. CBeroBas W TemMHOBas (as3pl (ortocunresza. Peakuum ¢orocuHTesa.
DddexkTuBHOCTH hoTOCHMHTE3a. 3HAUCHUE (DOTOCHMHTE3A JIJIs KU3HHU Ha 3emie. BrnusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMIEHHS €T0 MPOAYKTUBHOCTH Y KYJIbTYpPHBIX PAacTCHHUH.
XemocuHTe3. XeMOCHHTE3UPYoIIe OakTepun. 3HaYCHUE XeMOCHHTE3a JIJIs KU3HHA Ha 3eMIIe.
DHepreTudyecknii oOMEH B KJETKe. PaciiemniieHue BEIIecTB, BBIIEICHHWE M aKKyMyJIHpPOBAaHUE
SHEPruu B KIETKe. JTalbl 3Heprerndeckoro obmena. [nmkonu3. bpokenue u ero BUIBL
Kucnopognoe okucineHue, wiM KieToyHoe bixaHue. OkucnutenbHoe (GochopuiinpoBaHHe.
D¢ hEeKTUBHOCTH YPHEPTrEeTUIECKOT0 0OMEHa

Tema 3.2.
Buocunres Oenka

Copep:xkanue y4e0HOIr0 MaTepuaJia

Peakiun matpuanoro cunresa. ['enerndeckas nadopmanusa u JIHK. Peanuzanust reneTndeckomn
uHpopMaIn B KJIeTKE. | eHeTHYeCKuid KOJ1 ¥ €ro CBOWCTBA. TpaHCKPUITIIUSA — MATPUYHBIA CHHTE3
PHK. Tpancnsauust — 6uocuHTe3 Oenka. Drtamnbl Tpancasauun. KongupoBanue aMuHOKuCIOT. Porb
pubocom B OmocuHTE3€e OENKa

IIpakTnyeckoe 3ansTHe Ne 2

«Pemenue 3aga4d Ha onpeacICHNUE NOCICA0OBATCIbHOCTH HYKJICOTHI0OB»

Tema 3.3. Conep:xaHue y4eOHOIro MaTepuaJia
Bupycset Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust otkpeitust BupycoB (/. V. MBanoBckwmii).
OCOOeHHOCTH CTPOEHUsS] M JKU3HEHHOIO LMKJIAa BUPYCOB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BuUpycamu. Bupyc mmmyHozneduuura yenoseka (BUY) —
Bo30yautens CIIMa. ITpodunakTika pacnpocTpaHeHusi BUPYCHBIX 3a00J1eBaHHM
Pa3nea 4. PazMHokeHHe M HHAUBHYAJIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 4.1. Conep:xanue y4eOHOro MaTepuaJia
JKn3HEeHHBI HUKIT KneTounslif UK, WM )KU3HEHHBINA UK KIeTKU. MHTepda3za n muto3. IIponeccs, npoTekaromme
KJIIETKU B uHTep¢aze. Perummkaums — peakuus marpuuHoro cuntesa JIHK. Ctpoennme xpomocowm.
XpOMOCOMHBII HaboOp — KapuoTul. JIMIUIOMIHBIM M TalJIOMJIHBIM XPOMOCOMHBIE HAOOPBHI.
Xpomaruasl. LlUTONOrMYeckre OCHOBBI Pa3sMHOXKEHMS M HHIUBUAYAJIbHOIO Pa3BUTUS
opranu3moB. Jlenenue kietku — muto3. Cragun Murto3a. [Ipouecchl, mpoucxoasimye Ha pa3HbIX OK-01. OK-02
CTaausiX MUTO3a. bronoruyeckuii cmpica MuTo3a. IlporpaMMupyemast ruGesnb KJISTKH - anonTo3 OI’<-O 4 '
Tema 4.2. Copep:xanue y4e0HOIr0 MaTepuaJia
@opmbl pasMHOKEHUA | DopMBI pa3MHOKEHUSI OPraHU3MOB: 0ECHojoe W MOJOBOE. Buasl 0ecnonoro pa3MHOKEHHS:
OpraHU3MOB JIeJIeHNEe HaJBO€ M TMOYKOBAaHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTATHBHOE

pa3mHokeHue. cKyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE /JIs CEJIEKIINH.

[TonoBoe pasMmHOXeEHWE, €ro oTauuus oT Oecmosoro. Meio3. Cramuu wMmeiio3a. Ilpormeccs,
npoucxoAsuie Ha craausx Menosa. lloBegenme xpomocom B Meioze. Kpoccunrosep.
bronornyuecknii cMbICI M 3HaueHHe Meio3a. ['amerorene3 — mporecc 00pa3oBaHUsS MOJIOBBIX
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KJICTOK Yy JKHWBOTHBIX. IlonoBrle >kene3pl: CEMEHHUKU U SUYHHUKH. O6p330BaHI/IC U pa3BUTHUC
TTOJIOBBIX KJIETOK — raMeT (CrepMaTo301/ 1, SIMIIEKIIETKA) — CliepMaToreHe3 u oorenes3. OcobeHHOCTH
CTPOEHHUS SIMIEKIETOK U ciepmaTo3onoB. Omnogorsopenue. [lapreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPraHU3MOB

Conep:xanue y4eOHOro MaTepuaJia

WnpuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpPHMOHANBHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOPHUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHNE, TaCTPYJISAINS, OPraHOTEeHE3.
[MoctamOproHansHOE pa3BUTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHUS: NPSAMOE, HEMPsSMOe
(;mmumHOYHOE). BnmsHMe cpenasl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBHI3BIBATH
BpOXKIIEHHBIE ypoJcTBa. PocT 1 pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHS: ABOHHOE
OILUTIOJIOTBOPEHHE, CTPOCHUE CEMEHH, CTAIMH PAa3BUTHS

IIpakTueckoe 3ansitue Ne 3

«MHpexnuoHHble 3a001€BaHMs U SIUAEMHUU B HCTOPUU YEJIOBEUECTBAY.

Paszpnen S. HaciieacTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

12

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeIOBAHHUS

Conepxanue y4eOHOro MaTepuaJia

[Ipeamer u 3agauu reHeTUKU. Poib IUTOOTHH U YMOPHOJIOTHN B CTAHOBIICHHH I'eHETUKHU. Bxmas
poccuiickux M 3apyOeXHbBIX YYEHBIX B Ppa3BUTUE TE€HETHMKH. MeTolbl TE€HETHKH
(TnOpUIOIOTNIECKHIA, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKU ). OcHoBHbIE
TCHETHYECKUE NIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEeMasi B CXeMaX CKpELIMBaHUM.
3aKOHOMEPHOCTH HAacJIeJOBaHMsI IPU3HAKOB, ycTaHOBIIEHHblE I'. MenaeneM. MoHoruOpuaHoe
CKpelllMBaHue. 3aKOH eIMHO00pa3usi THOpuA0B nepBoro nokosjeHus. [IpaBuino 1oMUHUpPOBAHUS.
3aKOH paclIenIeH!s MPU3HaKoB. | nmores3a ynctoTsl rameT. IloaHOe 1 HeNoIHOE JOMUHUPOBAHNUE.
JurubpugHoe  CKpelIMBaHHUE. 3aKOH  HE3aBHCHMOIO  HACIEAOBAHMA  IPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPUIHOTIO CKpEIIMBaHUSA. AHAIU3UPYIOIIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHATU3UPYIONIET0 CKPEIIMBAaHUS JUIsl ONPEAEICHHs TeHOTHIIA 0cO0U

IIpakTnueckoe 3ansitue Ne 4

Pemenne 3a/la4 Ha OIpCACIICHUC BEPOATHOCTHU BOSHUKHOBCHUA HACICACTBCHHBIX IIPU3HAKOB IIPH
MOHO-, OU-, HOJII/H‘I/IGI)I/II[HOM U aHAJIM3UPYIOIICM CKPCHIMBAHHUM, COCTABJICHUEC TCHOTUIIMYCCKUX
CXEM CKpCHIIMBAHUA

Tema 5.2.
CuerieHHOoEe
HACJICJOBAHHUE
MIPU3HAKOB

Copep:xanue y4e0HOIr0 MaTepuaJa

CuerieHHOe HacnefoBaHue mpusHakoB. Padora T. Moprana mo crerieHHOMY HaclleJJOBaHHIO
reHoB. HapymieHue crenieHus T€HOB B pPe3yJIbTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOPHS
HAaCIEACTBEHHOCTH. | eHeTHuYecKue KapThl.

l'enernka mnosia. XpoOMOCOMHOE ONpeAeieHrue TMoJia. AyTOCOMBI W TOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporameTHble oprann3mbl. HaciaeioBaHue Npu3HAKOB, CLIETNIEHHBIX € TTOJIOM

IIpakTnyeckoe 3ansaTHe Ne 5
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Pemenue 3ala4 Ha OMpCACIICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACJICACTBCHHBIX IMTPU3HAKOB MIPU
CHCTINICHHOM HACJICAOBAHHWH, COCTABJICHUE I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MECHYUBOCTHU

Copep:xxkaHue y4e0HOro0 MaTepuaJia

W3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACNIEICTBEHHAss M HacleACTBeHHas. Ponb cpensl B
HEHACJICICTBEHHOH W3MEHYMBOCTU. XapaKTePUCTUKA MOJU(PUKAMOHHOW HM3MEHYHBOCTH.
BapuanuonHsslil psan ¥ BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonmdecTBeHHbIE U
KayeCTBEHHBIC IPU3HAKU M UX HOpMa peakiun. CBoiicTBa MOIUPHUKAIIMOHHON H3MEHYHBOCTH.
HacnenctBenHas, Win reHOTUNIHYecKast ©3MEeHUMBOCTh. KoMOMHaTHBHAs U3MEHUMBOCTh. Melo3 u
MOJIOBOM TpOIlECC — OCHOBAa KOMOMHATHBHOW HM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, FeHOMHbIE. YacToTa M NPUYMHBI MYyTalUi.
MyTtarennsie (GakTopbl. 3aKOH TOMOJIOTMYECKHX pSAIOB B HACIEICTBEHHOM HW3MEHYHMBOCTU
H. W. BaBusosa

IIpakTueckoe 3ansitue Ne 6

Pemenue 3ala4 Ha OMMPEACIICHUC BEPOATHOCTH BO3ZHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPpH
PA3JIMYHBIX THIIAX BSaHMOHeﬁCTBHH T'CHOB, COCTABJICHUEC I'CHOTHIINMYCCKUX CXEM CKPCIIMBAHUIA

Tema 5.4.
T'eneTuka uenoBeka

Conep:xaHue y4eOHOIro MaTepuaJia

I'eneruka wuenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOAbl T'€HETUKH YEJIOBEKa:
IeHeaJOrnYeckuii, OJIM3HELOBBbIH, LUTOTCHETUYECKUH, OHOXMMHMYECKHH, MOJEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE ONpEJeJICHHE TEHOTHIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUpOBaHUe, B TOM uyucie ¢ nomoiupto [1I[P-ananusza. HacnencrBenusle 3aboseBaHus
YyeJIoBeKa: TeHHbIe 00JIe3HH, O0JIE3HH C HACJIEICTBEHHON MPEAPaCIION0KEHHOCThIO, XPOMOCOMHbIE
6one3nu. ComaTHyecKue U reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH. [IpUHIMIIBI 310pOBOTO
o0Opa3a >KM3HM, JUArHOCTHKH, NMPOQHUIAKTUKH U JEUEHHUs TeHeTHdYeckux Ooie3Hed. Menuko-
TEHETUYECKOE KOHCYJIBTHPOBaHHE. 3HAUEHHE MEIUIMHCKOM T€HETHKH B IPENOTBPAILEHUU U
JICUEHUHU TeHEeTHYEeCKUX 3a00JIeBaHUN YelloBeKa

IIpakTnueckoe 3ansitue Ne 7

«CocTaBJieHHE U aHAIIN3 POAOCIOBHBIX YCJIOBCKA»

Pa3zgen 6. DBoIonMOHHAA OMOJIOTUSA

Tema 6.1.
OBOIIOIMOHHASI
Teopus
U €€ MECTO
B OHOIOTHH

Copep:xanue y4e0HOro MaTepuaJa

[Ipennochliky BO3HMKHOBEHUSI ABOJIOIMOHHON TEOPHH. DBOJIOIMOHHAA TEOPUA U €€ MECTO B
Ouwosoruu. BnusiHEE 5SBOJIOIMOHHON TEOPUU HA pa3BUTHE OHOJIOTHM U JPYTHX Hayk.
CunerenbcTBa 3BoMoNUM. [lameoHTonornueckue: MocieoBaTeNbHOCTh IMOSBICHHUS BUAOB B
MaJeOHTOIOTUYECKON JIETOMHUCH, TepexoaHble ¢GopMbl. buoreorpadudueckue: CXOACTBO U
paznuuue ¢GayH U ¢GJIOp MATEPUKOB U OCTPOBOB. DMOPHOJOTHYECKHE: CXOJICTBA W Pa3IMUUS
SMOpPHUOHOB pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,

OK-01, OK-02,
OK-04
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aHaJIOTHYHBIC, PyJAUMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXHMMHUYECKHE: CXOICTBO
MEXaHU3MOB HaCJI€ICTBEHHOCTH U OCHOBHBIX META0OIMUYECKUX IyTeH Y BCEX AKUBBIX OPraHU3MOB.
OpomonmonHas Teopust Y. [lapsuna. Ilpeanocbulku BO3HMKHOBEHMs JapBUHM3Ma. [IBrkyiue
CHJIBI BOJIIOIIMM BUI0B 110 JlapBUHY (M30BITOUYHOE pa3MHOKEHHE IIPU OIPaHUYEHHOCTH PECYPCOB,
HeomnpeeéHHas N3MEHINBOCTh, 00ph0a 3a CyIIEeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2. Coaepsxkanue yueOHOro MaTepuaJa
MuxkposBonronus Cunrernueckast Teopust sBomonuu (CTD) um €€ ocHOBHbIE NOJOKEHUSA. MUKpPO3BOIIOLUS.
[Tomynsauus Kak eqUHULA BUIA U 3BOJIIOLUY.
JBwxymue cuibl ((akTOpHI)IBONIOLWK BHIOB B TNpupoae. MyTalMOHHBIA Tpouecc u
KOMOMHATUBHAs U3MEHUUBOCTh. [lonyannonHble BoJIHBI U Apeiid renos. V3omduus u Murpanus.
EctecTBenHblit 0TOOp — HampaBisomuil ¢aktop sBoitoruu. DopMbI €CTECTBEHHOTO OTOOpA.
[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJsbTaT 3Boitonuu. [Ipumepsl npucrnocobieHui y
opranuzMoB. Apomopdo3bl u uaHoazanTanud. Bum u BumooOpazoBanue. Kpurepum Buna.
OcHoBHbIE (OpMBI BU1000pa30BaHMsl: reorpauueckoe, IKOJ0rHYECKOe
Tema 6.3. Copep:xaHue y4e0HOIr0 MaTepuaJa
MaxpoaBonronus MakposBomronust.  Dopmbel  3BomrOnMM:  (UIETHYECKAas, JUBEPreHTHas, KOHBEPIEeHTHas,
napajuiesnpHas. HeoOpatuMocTh 3BONIIOIMH
IIpakTHyeckoe 3ansaTHE Ne 8
«Onucanue Npucrnoco0IEHHOCTH OpraHiu3Ma U €€ OTHOCUTENIBHOTO XapakTepa»
Paznen 7. Bo3HUKHOBeHUE M pa3BUTHE KU3HHU HA 3emJie
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia
3apoxkaeHue JloHayuHbIe NpeACTaBIEHUS O 3apOKIACHUM *KU3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHUS KU3HU

H Pa3BUTHUC )KU3HU

Ha 3emue: alOuoreHe3 M TmaHcnepMusa. XHUMHUYECKas OJBONIOUMA. AOWOTEHHBIH CHHTE3
OpPraHWYECKUX BEIECTB U3 HEOPTaHUUECKUX. DKCIEPUMEHTAILHOE TTOATBEPKIECHNE XUMUYECKON
sBotonnu. HadanbeHbIe aTansr Ononornyeckoi spostonu. I umoreza PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBbIe KIETKH M WX JBOJIOIUS.
®opMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxeickas U mpoTepo30ncKas pbl.
[Taneo3oiickast 3pa u €€ MEepHOIbl: KeMOPUUCKHUH, OpJOBUKCKWN, CHUIYpUHUCKUH, ICBOHCKHUM,
KaMEHHOYTOJIbHBIN, IEPMCKUNA. Me3030iCKast 3pa U €€ MepUObl: TPUACOBBIMN, IOPCKHI, MEIOBOM.
Kalino3zoiickas 3pa u €€ nepuoipl: MaJeOreHOBbI, HEOT€HOBbIM, AHTPOIIOT€HOBBIN.

Tema 7.2.
Cucrema
OpPraHUYEeCKOro MUpa.
[Ipoucxoxnenue

Copep:xkanue y4e0HOIr0 MaTepuaJa

Cucrema OpTaHHU4YCCKOI'0 MUpa KakK OTPAKCHUC 3BOJIFOIHH. OCHOBHBIC CHCTEMATUYCCKHE T'pyHIibl
OpTraHHu3MOB. XapaKTepI/ICTI/IKa KimMata M TCOJIOTHYCCKUX IIPOLECCOB. OCHOBHBIC DTaIlbI
OBOJIIOLMH PACTUTCIBHOIO W JKMBOTHOT'O MHpA. ApOMOp(I)OBBI y paCTCHI/Iﬁ N JXKHMBOTHBIX.

OK-01, OK-02,
OK-04
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YCJIO0BCKaA —
AHTPOIIOTCHE3

[TosiBneHue, pacuBeT U BEIMHUPAHUE TPYIII KUBBIX OPTaHU3MOB.

DBOJIIOLMS YETIOBEKA. AHTPOIOJOTHUS KaKk Hayka. Pa3BuTue mpeACTaBICHHN O MPOUCXOXKIACHUU
yenoBeka. MeToabl M3yueHHs aHTpororeHneza. CxoacTBa M paszivuusl 4eJIOBEKa W )KUBOTHBIX.
CucremaTH4ecKoe TIOJIOKEHHWE YenoBeka. JIBwkymme cuibl ((akTopbl) aHTPOIOTeHe3a.
HacnenactBenHass W3MEHYMBOCTH W €CTECTBEHHBIM 0TOOp. OOmEecTBEHHBIH 00pa3 KHU3HH,
U3rOTOBJICHUE OPYAMI TPYJa, MBIIIIJICHHE, PeUb

Tema 7.3.
OCHOBHBIE CTaIUA
SBOJIIOIMHU YETI0OBEKA

Copep:xaHue y4e0HOIr0 MaTepuaJia

OcHOBHBIE CTaZMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek yMmenblid, YenoBek
NpSAMOXOAIIMH, YeloBek HeaHAepTaIbCKUi, YenoBeK pa3yMHbIN coBpeMeHHOro tumna. Haxonku
HCKOIIAeMbIX OCTAHKOB, BPEMsI CYILECTBOBaHMs, O0JIACTh PaclpoCTpaHEHUs], 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJbIIME packl: €BponeoujHas (eBpasuiickas), Herpo-
aBcTpajiouJHas  (dKBaropuajibHas), MOHrojougHass  (a3uaTcKko-aMepUKaHcKas).  YepTsl
IPUCIIOCOOIEHHOCTH MPEICTABUTENIEH YEI0BEYECKHUX pac K YCIOBUAM CyllecTBOBaHUs. EnnHCcTBO
yenoBeueckux pac. Kpurtuka pacusma

IIpakTHyeckoe 3ansaTHe Ne 9

«IIpucnocob6eHHOCTh YelloBeKa K pa3HbIM YCIOBUSM cpelibl. BiusiHue reorpaduueckoil cpejibl
Ha MOP(OJIOTHIO U PU3HOIOTHIO YETOBEKa»

Pa3nes 8. OpranusMsbl H OKpyKaKOIIas cpeaa

Tema 8.1.
OKOI0THUs
Kak Hayka. Cpenbl
JKHM3HH.
DKOJIOTUYECKHE
bakTopbl

Conep:xxaHue y4eOHOIro MaTepuaJia

DKoJorusl Kak HayKa. 3aJauyd U pa3eibl SKOJIOTHH. MeToAbl 3KOJOTHYECKUX HCCIIeT0BaHUM.
DKOJIOTHYECKOE MHPOBO33PEHHUE COBPEMEHHOro 4esioBeka. Cpelbl OOWTaHHS OPraHU3MOB:
BOJ/IHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs, BHYTPUOpPraHU3MEHHas. DKoJoruyeckue (hakTopsbl.
Knaccudukanus skonorudecknx (HakTopoB: aOMOTHYECKHE, OMOTHYECKHE U aHTPOIMOTEHHBIC.
JleiictBue skonoruuecknx (akTopoB Ha opraHu3Mbl. AOuoTHueckue (aKTOphl: CBET,
TeMIiepatypa, BIaXHOCTb. Dotomnepuonusm. IlpucnocobieHuss OpraHu3MOB K JIEUCTBHUIO
abuotuueckux (akropoB. buonornueckue purmel. buortnueckue gakropsl. Buasl Onornyeckux
B3aUMOJICCTBUIN: KOHKYpPEHLIMs, XUIIHUYEeCTBO. Ilapa3suTusm, MyTyanu3M, KOMMEHCAJIU3M
(KBapTUpPAHCTBO, HAXJECOHUYECTBO), AaMEHCAIM3M, HEHUTpaiu3M. 3HadeHHE OMOTHYECKHUX
B3aUMO/JICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

N

Tema 8.2.
DKOJIOTHYECKHE
XapaKTePUCTUKU

HOHy.HSII_II/II/I

Conep:xanue yueOHOro MaTepuaJia

DKOJIOTMYECKUE XAPAKTEPUCTUKHU oMy Isiuid. OCHOBHBIE TTOKA3AaTEIN MOMYJIALMH: YACIEHHOCTD,
IIJIOTHOCTB, POKIaEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpaLiys. JJMHAMNUKA YUCIICHHOCTH MOITYJISALUU
U €€ peryssus

IIpakTuyeckoe 3ansaTue Ne 10
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‘ «IToIcY€T TIOTHOCTH MOIYJISLUN PA3HBIX BUJIOB PACTCHUIN

Pasnen 9. Coo0mecTBa M 3K0JOrH4eCKHe CHCTEMbI 10
Tema 9.1. Coaepxanue yueOHOro MaTepuaJa 2
CoobmrecTBa Coo0bmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OMOLIEHO3a: BHIIOBasi, MPOCTPAHCTBEHHA,
OpraHU3MOB, Tpoduueckas (rumieBas). Buabl-nomuHanTel. CBs3u B OMOILIEHO3E.
3KOCUCTEMBI DKoJoruveckue Ccuctembl (d9kocuctembl). lloHsTne 00 »dKocucTeMe U OHOTEOIICHO3E.
OYHKIHOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIylCHTHI.
KpyroBopoT BemiecTB M MOTOK PHEPTUM B 3KOcHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMmsbl. [Tumiesslie nenu u cetu. OCHOBHBIE TOKA3aTEIHN 9KOCUCTEMBI: OroMacca, MPOayKIHS.
DKOJIOTUYECKHE MUPAMUIBI: MPOAYKLIUH, YUCIEHHOCTH, Ouomacchl. CBOMCTBa 3IKOCHCTEM:
YCTOWYMBOCTD, caMoperyisnus, pazsutue. Cykieccus
Tema 9.2. Coaepxanue yueOHOro MaTepuasa 1
IIpuponusie [IpuponHble  3KOCHUCTEMBI. JKOCUCTEMBI peK U 03€p. OKOCHUCTEMAa XBOWHOIO WU
HKOCHCTEMBI UIMPOKOJIUCTBEHHOTO Jeca. AHTPOIIOI€HHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
Bbuonornueckoe u xo3s1icTBEHHOE 3HAYCHHUE arpo3KOCUCTEM M ypboskocucTeM. bruopasnoobpasue
Kak (akTop ycToiunBocTH 3kocucteM. CoxpaHeHHe OHOJI0rHUYecKOro pa3sHooopasus Ha 3emiie
Tema 9.3. Conep:xaHue y4eOHOro MaTepuaJia 1
buocdepa — VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiisl, coctaB u cTpykrypa omocdepsl. XKuboe
rino0anbHas BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH OHocdepbl Kak TIJ00aJbHOH 3KOCHCTEMBI.
sKocucrema 3eMiau | JlnHamuyeckoe paBHOBecMe © oOpaTHast cBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB
OMOTeOXMMHUECKUE ITUKIIBI AJIEMEHTOB (yriiepoza, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIE
OHOMBI CyIIH
Tema 9.4. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlepPKaHMe (COIePKAHUE MPUKJIATHOTO MOTYJIs) 1
Bnusinue YenoseuectBO B Onocepe 3emian. AHTponmoreHHble U3MeHeHUs B Ouocdepe. ['mobanbHbIE
aHTPOITOTEHHBIX sKosornueckue mnpoOiemsl. CocyliecTBoBaHME NpUpoJbl M 4yenoBedecTBa. CoxpaHeHue
(hakTopoB Ha Oropa3zHooOpa3usi Kak OCHOBa YCTOHUMBOCTH Onocheprl. OCHOBa pallMOHANBLHOTO yMHpPaBICHUS
ouocdepy IPUPOAHBIMH PECYpCaMH U UX UCTIONb30BaHue. JloCTIKeHHs OMOIOTHN M OXpaHa IPUPOIBI
IMpakTuyeckoe 3ansaTue Ne 11, 12 2
«OTX0/1BI TPOU3BOJICTBAY
«BnusiHEE PON3BOICTBEHHBIX (PAaKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpogeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IePKaHue (CoAepKaHUe NPHKJIATHOT0 MOAYJIsA) 1
Biusanue couunansHo- | 310poBhe M ero cocramisgomue. DakTopsl, MOJOKHUTEIBHO M OTPULATEIBHO BIMSIONIME HA
AKOJIOTHYECKUX opranu3M denoBeka. IIpobimema TEXHOTEHHBIX BO3JEHCTBUI Ha 370pOBbE UeEJIOBEKa

(akTopoB Ha
3JJ0POBBE YEJIOBEKA

(27eKTpOMAarHUTHBIE TOJIsI, OBITOBAsI XUMUS, U30BITOYHBIE IITYMBI, paguanus 1 T.11.). AJanTtanus
opraHu3ma deioBeka K (akrtopaMm okpyxawoomed cpeabl. Ilpunumnsl  dopmupoBaHus

OK-01, OK-02,
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30poBbecOeperaroniero mnopeAcHus. Pu3ndeckass aKTUBHOCTH U 370pPOBbE. bHoxmMmmueckue
ACHEKThl PallMOHATIBHOIO MUTAHUS

JlabopatopHoe 3ansiTHe Ne 3

«Bnusinue abuotnyeckux (aKTOPOB Ha 4YeNOBEKa» (B KadyecTBE TPHUITEPOB, CHIDKAIOIIUX
paboToCOCOOHOCTH, UCTIONIB30BATh YCIOBHS OCYIIECTBICHHS TPOPECCUOHATBHOMN NeSITeTbHOCTH:
1IyM, TemIeparypa, pusudeckasi Harpy3ka u T.1.)

Pa3zpnen 10. Cesexnusi OpraHn3mMoB, 0CHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U IpoIiece

Conepxanue y4eOHOro MaTepuaJia

Cenekiusi Kak Hayka M IpoLEcC. 3apoKJIEHUE CelIeKUuu U jaoMectukanus. Yuenue H. W.
BaBunoBa o meHTpax MHOrooOpasus M MPOUCXOXKACHUS KyJIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHbIX. CopT, mnopoaa, mramMMm. CoOBpeMEHHbIE METOMAbI
celeKuu. MaccoBbI M HHAMBUAYAIBHBIN OTOOPHI B CEJICKIIMN PACTCHUM W KMBOTHBIX. OlleHKa
aKcTephepa. bim3kopoacTBeHHOE cKpermmBaHue — WHOpuAWHT. Ywncras nunusa. CKpelirBaHue
YUCTBIX JIUHUM. ['eTepo3uc, unu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIUHT.
Otnanéunas rubpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes3 v Moly4eHHe MOJUILIONI0B.
JIOCTHXKEHHS CEeNEKIMU PACTEHHI, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHMOTEXHOJIOTHHA

buorexHonorust kak oOTpaciab NpPOU3BOACTBA. ['€HHass MHXKeHepusa. OTanbl CO3JaHUsA
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJILHOE pa3MHOXEHUE pacTeHuil. KIoHupoBaHuEe BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHEe U 3Tudeckue mpobiembl. MO —
TeHETUYECKU MOJIU(PHUIMPOBAHHBIE OPraHU3MbI

Tema 10.3.
buorexnonoruun
B KU3HU U MPOQeCcCcCuu

IIpodeccnoHaJIbHO OPMEHTHPOBAHHOE COJleP:KaHue (coiepKaHne NPUKJIATHOT0 MOYJIsl)

OCHOBHBIE HANpaBJICHUS COBPEMEHHOW OHMOTEXHOJOTMH B TPOPECCHOHATBHON NeATENbHOCTH
yenoBeka. Metonbl 6MoTexHOJOrHMH. OOBEKTHI OMOTEXHONOTHU. DTHKAa OMOTEXHOJIOIMYECKHX
U TeHETUYECKHUX dKCIepuMeHTOB. [IpaBuiia morcka u aHanu3a OMOIKOJOTHYECKOW MH(POpMALIUU
U3 Pa3IUYHBIX HMCTOYHUKOB (Hay4yHas W Yy4yeOHO-HayyHas JHMTEpaTypa, CpelCcTBa MacCOBOMH
uHpopmManuu, cetb IHTEpHET U ApyTHe)

IMpakTuyeckne 3ansaTus Ne 13, 14

Keiicel Ha aHanu3 nHGOpPMAIIMK O HAYIHBIX JTOCTIKEHUSX B 0071aCTH TEHETHUECKUX TEXHOJIOTHH,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
3amuTa Keiica: npeAcTaBIeHUE Pe3yIbTaTOB PELICHUS] KEHCOB (BBICTYIIJICHHE C IPE3CHTALUEN)

OK-01, OK-02,
OK-04, OK-07
IIK

Pasnen 11. Penrenune KeidcoB B 00J1aCTH OMOTEXHOJIOT U

(op]

Tema 11.1.
buorexuonoruun
B IIPOMBIIIJIEHHOCTH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlepKaAHNE (COAepP:KaHMe PUKJIATHOT0 MOAYJIs1)

Pa3BuTHe MpoMbIIIITIEHHOW OMOTEXHOJIOTHI U €€ TPUMEHEHUE B )KU3HH YeJIOBEKa, IIOMCK U aHaN3
uHGOpMAIMK U3 PA3JUYHBIX MCTOUYHUKOB (HayyHas M yuyeOHO-HayuyHas JIMTepaTypa, CPEICTBa

OK-01, OK-02,
OK-04, OK-07
IIK
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MaccoBoil nHpopmanmu, cetb HTEpHET U apyTHe)

IIpakTnyeckue 3anaTusa Ne 15, 16 2
Kelicel Ha aHanmu3 WHPOpPMALMU O Pa3BUTHU IMPOMBIIUICHHOH OMOTEXHONOTHH (MO0 MUHH-
TpyIIIam).
3amura Keiica: mpeCTaBIeHUE Pe3yIbTaTOB PEIICHUs KEHCOB (BBICTYIIJIEHUE C IPE3eHTAIMEe)
ITpome:kyTouHas arrectauus B popme nudpdepeHUPOBAHHOIO 3a4eTa BO 2 ceMecTpe 2
Bcero: 78

20




3. YCJIOBUS PEAJIM3ALIMU YYEBHOI'O ITIPEJMETA

3.1. TpeboBaHMsA K MUHMMAJILHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecnedeHn 0
Kabuner ecTeCTBEHHOHAYYHBIX JUCLHUIUIMH, aya. 305

OcHoBHOE 000pyTOBaHUE:

Pabouee mecto mpenonasatens 1

[Tocamounsix mect 54

Creng 3

Hocka yueOHas

[IpoexTop Beng MW550

Hoytbyk Acer Aspire 3

YV pmuaurens HDMI curnana ORIENT VEO045

Dkpan ais npoekropa Cactus Wallscreen CS-PSW-187x332

[Moromounoe kpermnerne Kromax PROJECTOR-300

Ka6ens HDMI Buro HDMI 1.4

110

Gnu/Linux (Ubuntu)

OpenOffice LibreOffice

Firefox

Acrobat Reader DC

KoncyneranT [Tmoc JloroBop 06 mHpopMmarmonHoit moauepxkke ot 25.10.2019
7-Zip

BuptyanbHbie 1a0opaTopHbIe W TPaKTHYECKHE pabOThl Ha YPOBHE CPEIHETo 00IIero 00pa3oBaHMUS

https://content.edsoo.ru/lab/subject/1/

3.2. UudopmanmonHoe odecnevyeHue 00yIeHUus
Ilepeyens pexoMeHAyeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, A0NMOJHHUTEIbLHOM
JIUTEpPaTyphl

OcHoBHas UTEpaTypa:

1.  buonorus: y4eOHHMK M MPAKTHKYM I CpEAHEro mpodeccuoHanbHoro oopasosanus / B. H.
SApeirun [u gp.]; nmon penakumer B. H. Slpeiruna. — 2-e u3n. — Mocksa: M3garensctBo FOpaiit,
2025. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
aJIeKTpoHHbIH // OOpa3oBarenbHas miardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511618.

2.  buonorus. ba3zoBslil u yriy6naennsiii ypoBau: 10—11 kmaccbl: yueOHHK IJ1s1 CpPETHETro 001Iero

obpaszoBanwus / B. H. Apeirun [u ap.]; mox odmeit pexakiueit B. H. Speiruna. — 2-e¢ u3a., mepepad.
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u non. — Mocksa: U3parensctBo FOpaiir, 2025. — 380 c. — (OOmieo0pa3oBaTenbHbIA TUKI). —
ISBN 978-5-534-16228-8. — Tekcr: anextponHbIil / O6pa3oBatensHas miatdopma KOpaiit [caiit].
— URL.: https://urait.ru/bcode/530646 (nara ooparmenus: 11.07.2025).

3.  Oo6yxom, JI. K. Dbuomorus: KIeTKM W TKaHU: YydeOHOE TmocoOMe Il CpeIHEero
npodeccuonansHoro obpazosanus / [1. K. O6yxoB, B. H. Kupunenkosa. — 3-e uza., nepepad. u
nor. — Mocksa: U3natensctBo FOpaiit, 2025. — 358 ¢. — (IIpodeccuonanbaoe oOpa3oBanue). —
ISBN 978-5- 534-07499-4. — Tekct: anexTpouHbIii // ObpazoBatenbHas miardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/516336 (nara obpamenus: 11.07.2025).

4,  Jlanunkas, T. B. buonorus. Tectel: yueOHOE mocoOue yisi cpeaHero mpodeccuoHaaIbHOTO

obpazoBanust / T. B. Jlanumkas. — MockBa: W3garensctBo IOpaiit, 2025. — 40 c¢. —
(ITpoeccuonansuoe obpazosanue). — ISBN 978-5- 534-14157-3. — TekcT: 37eKTPOHHBINA //
OoOpasoBarenprHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519715 (nmata

obpamienus: 11.07.2025).

5.  Konunue, A. C. MonekynspHas Ouonorus: y4eOHUK IJisg CpeIHero mpoeCcCHOHaTHLHOTO
obpaszoBanusi /  A. C. Konuues, I'. A. CeBactbsinoBa, U. JI. [IBeTkoB. — 5-¢ u31. — Mocksa:
WznarensctBo FOpaiit, 2025. — 422 ¢. — (IIpodeccnonansrnoe oopazoBanue). — ISBN 978-5-534-
15005-6. — Texkct: anmektpoHHbIii // OOpa3zoBatenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/517368 (nara obpamienus: 11.07.2025).

6.  MounekynspHas 6uonorus. [IpakTiukym: yueOHOE TocoOue T CpeHero MpodecCHOHATBHOTO
obpazoBanusi / A. C. Konnues [u ap.]; mox penakiueir A. C. KonnueBa. — 2-¢ u3n. — Mockga:
WznarensctBo HOpaiit, 2025. — 169 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
534- 12697-6. — Tekct: amektponHbIi // O6pa3oBarensHas miardopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/517364 (nata o6pamenus: 11.07.2025).

HNurepHeT-pecypebl

http://school-collection.edu.ru/ - Enqunas xomnekius [IOP. ITpeamernas xomtekuus «buosiorus -
[EHTPATN30BaHHAs KOJIJIEKIIHS IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB

http://www.sbio.info - Hayuno-o6pa3oBarenbHblii mopTai «Bces 6romorusy
https://www.darwinmuseum.ru/ - Odunmanshelii caiitr ['ocymzapcTBeHHOro JJapBHHOBCKOTO My3est
http://www.livt.net — DiekTpoHHasT  WLIFOCTPUPOBAHHAS  SHIMKIONE M « KHUBbIE CylecTBa»

http://www.paleo.ru/museum — IlameonTtonoruueckuii myseit um. FO.A. Opaosa PAH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O INPEIMETA

KoHTposIb M oOleHKa pe3yJbTaTOB OCBOEHHUS 00Ie00pa3oBaTeIbHON IUCIUITIIMHbI
PacKpBIBAIOTCS Yepe3 MUCLUIUIMHAPHBIE Pe3ysbTaThl, HAIIPaBJICHHbIE HA (OpMUPOBaHUE OOIIMX

KOMHGTGHL{HP'I o pasjaciiaM U TeMaM COACPKAHUA y‘ICGHOFO Marepuraa.

Oomas/npodeccuoHaIbHASA

Paznen/Tema

Tun oueHoYHbIX
MepONpPUATUHA

KOMIEeTeHI[UsI
OK O01. BsiOupats crocoOs
pelieHus 3a1aq
npo¢ecCHoHANTBHOM

ACATCIIbBHOCTHU HNPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

Paznen 2. Temsr 2.1-2.3.
Pasgen 3. Temsr 3.1-3.3.
Paszgen 4. Temnr 4.1-4.3.
Paznen 5. Temsr 5.1-5.4.
Pa3znen 6. Temsr 6.1-6.3.
Paznen 7. Temsr 7.1-7.3.
Paspmen 8. Temnr 8.1, 8.2.
Pa3zmen 9. Temer 9.1-9.3,
9.4 I1-o/c, 9.5I1-0/c.

Pasznen 10. Temsr 10.1, 10.2,

10.3IT-0/c, 11.111-0/c

OO6cyxaeHue mo Borpocam
JEKIHUU

Pa3pabotka rioccapust
3aloHEHUE  CPABHUTEIBHBIX
TabJInL

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha HCIOJIb30BAHUE
apTyMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTMH U CUMBOJIUKH
NunnBunyansHas
caMmocCTosTeNIbHas paboTa
[IpencraBnenue pe3yiabTaToOB
HNPaKTUYECKUX paboT

3aiuTa TBOpUECKHUX paboT

3amuTa VHJIUBUYaTbHBIX
MPOEKTOB
Brinonnenne 3aJJaHUuN

MPOMEKYTOYHOM aTTECTalNK

OK 02. Hcnonbs3oBare | Paznen 1. Tema 1.1. OuenuBaemas IMCKyccus 110
COBpPEMEHHBIC cpencTBa | Pasnen 2. Temsr 2.1-2.3. BOTIPOCAM JICKIIUU
TIOWCKa, aHAIN3a | Pganen 3. Temsr 3.1- 3.3. Brinonuenue u 3amura
u MHTEPIPETAUMH | po oo 4 Tenmr 4.1-4.3. 71a00paTOPHBIX paboT
uH(popMaIuy, [IpencraBnenne  pe3yiabTaToOB
u nH(GOpPMallMOHHbBIE Pasgen 5. Tems1 5.1-5.4. MPaKTUYECKUX padoT
TEXHOJIOTUM I BBITOJHEHUS Pazzen 6. Temst 6.1-6.3. [IpencraBneHune yCTHBIX
3a/1a4 npodeccuonansuoii | Pasmen 7. Temsr 7.1-7.3. co00IIEeHMIi ¢ Ipe3eHTalHeH,
NEeATETbHOCTH Paznen 8. Temsr 8.1-8.2. MOATOTOBJICHHBIX 110 MEPEUHIO

Paznen 9. Temsr 9.1-9.3, HCTOIHHUKOB,

9.411-0/c, 9.511-0/c. PCKOMCH/I0BAHHBIX

Pasnen 10. Temsr 10.1, 10.2, | "PEHO/ABaTEIEM

10.3I1-o0/c, 11.111-0/c.
OK 04. D¢ dexruBno | Pazmen 2. Temsr 2.1-2.3. OO6cyxaeHue mo BoIpocam

B3aHMOﬂeﬁCTBOBaTB n pa6OTaTB
B KOJIZICKTUBEC U KOMaH/IC

Pazgen 3. Temsr 3.1- 3.3.
Paznen 4. Temnr 4.1-4.3.
Pasznen 5. Tems! 5.1-5.4.
Pasznen 6. Tems! 6.1-6.3.
Pasgen 7. Temsr 7.1-7.3.
Paznen 8. Temnr 8.1-8.2.
Paznen 9. Temsr 9.1-9.3,
9.411-0/c, 9.5I1-0/c.

Paznen 10. Temsr 10.1, 10.2,

JEKIIUU
IIpencraBnenue pe3ynabTaToB
MPaKTUYECKUX padboT

3amuTa TBOPUYECKHUX padoT
3amuTa WHAUBUIYaTbHbBIX
MIPOEKTOB
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10.3I1-o/c.
Pasgen 11. Temsr 11.111-0/c.

OK 07. CopelicTBOBaTh
COXPAHEHUIO OKpYKarolei
Cpellbl, pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS
00 M3MEHEHHU  KJIMMaTa,
TIPUHITATIBI OCpEIKITUBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIIENCTBOBATE

B UPE3BBIYaNHBIX CUTyaALUAX

Pazgen 1. Temnr 1.1.

Pasnen 2. Temsr 2.1 -2.3.
Pasnen 3. Temsr 3.1- 3.3.
Pasgen 4. Temsr 4.1-4.3.
Pasgen 5. Temsr 5.1-5.4.
Pa3znen 6. Temsr 6.1-6.3.
Paznmen 7. Temnr 7.1-7.3.
Paspmen 8. Temnr 8.1, 8.2.
Paznen 9. Temsr 9.1-9.3,
9.411-0/c, 9.5I1-0/c.

Pasznen 10. Temsr 10.1, 10.2,
10.311-o/c.

Paszgen 11. Temsr 11.111-0/c.

Ob6cy>xaeHue o Borpocam
JEKIUU

PazpaboTka rioccapus
3anonHeHue  CPaBHUTEIBHBIX
Ta0IHI

TectupoBanue

VYeTHBI o1poc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyansHas
camocTosTeNbHas paboTa
[IpencraBnenue pe3ynabTaToB
MPAaKTHYECKUX paboT

3ammra TBOpUECKUX padoT
3amuTa WHMBHyaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aganui
IIPOMEKYTOYHOMN aTTECTALIMU
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