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PaGouas mporpamma pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

- @ezaepalbHOrO TOCYIAPCTBEHHOTO OOpPa30BaTEIbHOTO CTAaHAApTa CpEeaHEro oOILlero
o0Opa3oBaHMsI, YTBEPXKACHHOTO NpukazomM MwuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBaHHOr0 MuHHUCTEpCTBOM OCTUIMK Poccuiickoit ®enepannu 7 wurons 2012,
peructpauroHHbli Ne 24480);

- ®denepalibHOTO roCyl1apCTBEHHOTO 00pa3oBaTeIbHOTO CTaHjaapTa CpEeIHEro
npodeccuoHaIbHOTO 00pa3oBaHus 1Mo crenuaibHocTH 15.02.17 MOHTaX, TEXHUYECKOE
o0ciyXMBaHUE, JKCIUTyaTallus M PEMOHT MPOMBIILICHHOTO 000pynoBaHHs (110 OTpaciisaM),
yrBepka€HHOro Ilpukazom MunucreperBa mnpocsemeHus Poccuiickon ®@enepauuu ot
12.09.2023 N 676 (3apeructpupoBad B Muntocte P® 17.10.2023, peructparmonssiii Ne 75610);
C YUETOM:

- denepanbHOl 00pa30BaTENBHON MPOrpaMMbl CpelHEro oOLIero 00pa3oBaHusl, YTBEPKICHHOM
[Ipukazom MunuctepcrBa npocsemieauss PO or 18.05.2023 Ne 371 (3apeructpupOoBaHHOTO

MunuctepctBoM roctuiiun Poccuiickonr ®@enepaunun 12 uronss 2023, peructpanrioHHbBIA No
74228);

C YUeTOM:
- TMpUMEpHOH pabodeld mporpammbl 001Ie00pa3oBaTeIbHON AUCUUIUIMHBL «buonorusy s
npodeccHoHaTbHBIX 00pa3oBaTeNbHBIX OpraHM3aLHH, 0100peHHOM 3acelaHueM

[Temaroruaeckoro cosera ®I'BOY AI1O UPIIO, mpotokon Ne6/2025 ot «18» ampenst 2025 rona.

PaGoyas mporpamMma paccMOTpeHa
Ha 3acenanuu [IK OOuOI'CD
[Tpotokoa Ne 9 ot 21.04.2025 .
[Ipencenarens LIK
' E.C.barnacosa

VTBEPKAMO’

3aBe gy “ornenennem MullH
/ Gl O.A Kpsuios
QT >/21Hp€ﬂﬂ 2025 1,

Pabouyro mporpammy pa3padoraJ:
0.0. CensiHuHA, MPENOIaBaTeNlb BhICIICH KBaIM(PHUKAIIMOHHON KaTteropuu, megaror (y4uTeb)
npeameta «OCHOBBI 0€30TTaCHOCTH | 3aIUTHI POIMHBD)
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘—IEI?I ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJINHBI

OV/1.08 BHOJIOT U

1.1 leab 1 MecTO AUCHMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsel CIIO

Hens nucuunnuzbl «bruonorus»: oBageHue 00ydarolMMUCS 3HAHUSIMU O CTPYKTYPHO-
(GyHKIIMOHAIBHOW OpraHU3allii KUBBIX CHUCTEM pA3HOTO paHra M MNpUOOpeTeHHEe YMEHUM
UCTIOJIb30BaTh 3TH 3HAHUS Ui TPAMOTHBIX JIEHCTBHI B OTHOIIEHUH OOBEKTOB JKUBOM MPUPOIBI
U pEUICHUS PA3IUYHbIX KU3HEHHBIX MPOOIIeM.

Oo6meo0Opa3oBarenbHas

JUCHUITIINHA

OV1.08

buomnorus BXOJIUT B

obmeobpazoBarenbubli UK [TTICC3 kak obs3aTenpHas JUCIUIIINHA yudeOHas JUCITUTUIIMHA.
Oo6meobpazoBarenbhas quctuminaa OY J1.08 buonorus sBisieTcst 00s3aTeIbHOM
4acThio 00111€00pa30BaTeIHLHOIO [UKIIA 00pa3oBaTeabHON mporpaMMel B cootBeTcTBUU ¢ DT'OC
CIIO no 15.02.17 MonTax, TEXHHYECKOE 00CTy)KHBAHUE, IKCILTyaTallksi U PEMOHT ITPOMBIIILICHHOTO
o0opynoBaHust (TI0 OTPACIISIM)

1.2.Ilnanupyemble pe3yJbTAThl OCBOCHUS U CIUIITUHBI

[Tnanupyembie pe3ylbTaThl OCBOEHHs 001Ie00pa3oBaTeNbHON MUCIMIUIMHBI OMPECIISIOTCS B
cootBercTBrm ¢ ®I'OC CIIO u Ha ocHOoBe ®I'OC COO. Ocoboe 3HAaYEHHE TUCIHILIMHA UMEET MPHU
¢dopmupoBanun u pazsutau OK u I1K.

B pe3ynbraTe 0CBOEHUS TUCIUILUIMHBI 06yqa}0H1H17Icsl JTIOJIKEH:

Koa m HauMeHnoBanmne
¢opmupyemsbix
KOMIIeTeHIU

ILitanupyemble pe3yJbTaThl 0CBOCHHS JHCIMILIMHBI

Oomue

JducuuniauHapHblie

OK 01. Bribupats
CIocoOBI peleHus 3a1a4
npodeccnoHambHOMI
JIeSITeIIbHOCTH
MMPUMEHHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

B yacTu Tpy0BOro BOCIIMTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTHU
MacTepCTBa, TPYAOIIOOUE;

- TOTOBHOCTh K AaKTHBHOHM JI€ITEILHOCTH
TEXHOJIOTUUECKOI u COIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTB
WHULUUPOBATH, IJIaHUPOBATh "
CaMOCTOSITEJILHO BBITTOJTHATE TaKyIo
JIeSITENNLHOCTD,

- HWHTEpeC K  pasuHYHBIM  cdepam
poQeCCUOHANBHON AeSITETbHOCTH,
OBiajeHne YHHMBEPCAJIBHBIMH  YIeOHBIMHU
IIO3HAaBaTCJIIbHBIMHU [[eﬁCTBI/IHMH:

a) 0a30Bble JIOTHYECKHUE IeCTBUA:

- CaMOCTOATeNBHO  (opMynupoBaTh U
aKTyaJM3UpPOBaTh MPOOJIEMY, pacCMaTPUBATh
€e BCECTOPOHHE;

- yCTaHABIWBATh CYIICCTBEHHBIA MPH3HAK
WA OCHOBaHUS OIS CpaBHCHHS,
KIaccu(puKaum U 0000ICHHS;

- OIIPENEINATh ICNU JCATSIEHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTSPUH UX JOCTIKCHIS,

- BEISIBIISAITH 3aKOHOMEPHOCTH u
IIPOTUBOPCUHNA B paccMaTpuBaACMBbIX
SIBJICHUAX

- BHOCUTH KOPPEKTUBBI B ACATCIBHOCTD,
OLICHUBATH COOTBETCTBHE PEIYyIbTATOB
oeisaMm, OLICHUBATH pPUCKHU HOCHe}lCTBI/Iﬁ
JIeSITeTbHOCTH;

- pa3BUBaTh KPEATUBHOE MBINUICHHE IIPU
pelICHUH )KU3HEHHBIX IPOOIeM

c(hOPMHUPOBAHHOCTh 3HAHUNA O MecTe |
ponu OHWONOTMH B CHCTEME Hay4yHOTO
3HaHUS, (YHKIHOHAILHOW TIPaMOTHOCTH

YECJIIOBCKa JJIsL peUICHUA JKHN3HCHHBIX
npoOem;

c(OPMHUPOBAHHOCTh yMEHHUSI PACKPHIBAThH
coJIepIKaHue OCHOBOTIOJIATAFOTI[IX

OMOJIOTMYECKNX TEPMHHOB U TOHSTHI:
JKM3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M,
BUJI, TIOIYJISIIUS, 3KOCHCTEMA, OMOIEHO3,
omocdepa; metabonn3M (0OMEH BEIIECTB U
MIpeBpanieHue SHEPTUN), roMmeocras
(camoperynsnusi),  OmocuHTe3  Oelnka,
CTPYKTYpHasi OpraHU3aIus KHUBBIX CUCTEM,
JIUCKPETHOCTb, CaMOpeTyJIsIIus,
CaMOBOCTIPOM3BEZICHHE  (PEeNpOoTyKIIHs),
HACIIEICTBEHHOCTb, N3MEHUYHBOCTH,
9HEPro3aBUCUMOCTb, POCT W pa3BUTHE,
YPOBHEBast OpraHU3aIHS;
c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATH
coJIepiKaHne OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKNX  TEOPUH M TUIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOMH,
HBOJIOIIOHHOM, TIPONCXOXKCHNS KU3HU U
YeII0BEKa;

c(OPMHUPOBAHHOCTS yMEHHUS PACKPHIBATH
OCHOBOITOJIATaIOIINe Onosorn4eckre
3akoHBI U 3akoHOMepHOocTH (I'. Mennens,
T. Moprana, H.I1. BaBunosa, 2. I'ekkens,
®. Mromnepa, K. bospa), rpanuus wux
IIPUMEHUMOCTH K XHMBBIM CHCTEMaM;




0) 0a3zoBbIe HCCJIe0BATEIbCKUE
JNeHCTBUA:

- BIIAJICTh HaBBIKAMU yaeOHo-
UCCIIeI0BATEIbCKON u MPOEKTHO
JIeITeNIbHOCTH,  HABBIKAMHM  pa3pelleHust
npobiiem;

- BBIBJIATH NPUYMHHO-CJICACTBEHHBIE CBS3U
U aKTyaJu3upoBaTh 3ajady, BBIJBUTaTh
THIIOTE3Y €€ PEIICHNUS, HAXOIUTh apIyMEHTHI
JUIL JO0Ka3aTeNbCTBa CBOMX YTBEPIKACHHH,
3aJaBaTh [TapaMETPhl ¥ KPUTEPUH PELICHS;
- aHANM3MPOBaTh IMONYYCHHBIE B XOJE
pELICHUs 3aJaddl pPe3yabTaThl, KPUTUYECKH

OIICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh U3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- YMETb MePEHOCUTH 3HAHUS B

MO3HABATENIbHYI0 U NMPaKTHUECKYI0 00JacTH
JKU3HENIEATeIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHHS U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- BBIABUTaTb HOBBIE WJIEH, MpeAjarathb
OpPUTMHAJIbHBIE MOAXO0/IbI U PEILIECHUS;

- CIIOCOOHOCTh WX HWCHONB30BaHUS B
M03HABATEIbHON U COMAIBHOM MPaKTUKE

nprobpeTeHune OIIbITa  IPUMEHEHHS
OCHOBHBIX METOJOB HAY4YHOTO HO3HAHH,
UCTIONb3YEMbIX B OMOJIOTHMHU: HAOIIOJCHUS
1 ONKCAHMS KHUBBIX CHCTEM, MPOIECCOB U
SIBIICHUI; OpraHW3allid W MPOBEACHHS
OHMOJIOrMYEeCKOT0 9KCIEpPUMEHTa,
BBIJIBHOKCHUSI THIIOTE3, BBISBIICHUSI
3aBUCHUMOCTH  MEXKJy  HCCIEyeMbIMU
BEIMYMHAMY, OOBSCHEHHS IOTYyYSHHBIX
pe3ynbTaToB U (OPMYIUPOBAHUS BEIBOJOB
C HCIIOJb30BAHMEM HAYYHBIX IOHSTHIH,
TEOpUI U 3aKOHOB;
c(OpMHUPOBAHHOCTS  YMEHUS
CYIIECTBCHHbIC  INPU3HAKH  BUPYCOB,
KJIETOK  TPOKAapuoOT W DYKapHoT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB, BHIOB, OHOI'€OIIEHO30B U
9KOCUCTEM;  OCOOCHHOCTH  IPOIIECCOB
oOMeHa BEILeCTB U MPEBPAIIeHHs SHEPTUU
B KJIIETKE, ()OTOCHHTE3a, MUIACTUYECKOTO U
JHEPIreTUYCCKOr0 OOMEHa, XeMOCHHTE3a,
MHTO3a, Melio3a, OILTOJOTBOPEHHU,
pas3BUTHS u Pa3MHOXKCHUS,
WHJMBUIyaJIbHOTO Pa3sBHTHA OpraHu3Ma
(oHTOTCHE3a), OOPBHOBI 32 CYIIECTBOBAHUE,
€CTEeCTBEHHOT0 0TOOpa, BUI000pa3oBaHus,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefie
O6I/IT8,HI/IH, BIIMAHUA KOMIIOHCHTOB
9KOCHUCTEM, aHTPOMNOICHHBIX W3MEHEHUH B
JKOCUCTEMAaX CBoEi MECTHOCTH,
KpPYroBOpOTa BELIECTB M IIpPEBpAILCHUE
sHepruu B Onocdepe;

c(OpPMHPOBAHHOCTb ~ YMEHHS  pellath
OuosorMyecKkue  3aJavyd,  COCTaBJIAThH
TEHOTUIIMYECKHE CXEMbI CKPEIMBAHUS IS
Pa3HBIX THIIOB HACJICIOBAHKS PHU3HAKOB Yy
OpraHU3MOB, COCTABJIATH CXEMBI IIEpeHOCa
BEHICCTB U DHEPTUU B DKOCUCTEMAX (I_ICHI/I
IIUTaHUs, ITUIICBBIC CeTI/I)

BBIJICTIATH

OK 02. Ucnonp30Bath
COBpPEMEHHBIE CPEICTBA
TIONCKA, aHANIN3a U
MHTEPIpETALIH
HHGOPMALIUHU U
nH()OpMaLMOHHbIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 3a/1a4
npodeccrnoHabHOM
JIeSITETbHOCTH

B 00J1acTH HeHHOCTH HAYYHOTO MMO3HAHUS:
- copMHPOBAaHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAyKH U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO  Ha  JHWaJore  KyJIbTyp,
CIIOCOOCTBYIOILIETO ~ OCO3HAHHIO  CBOETO
MecTa B IOJINKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAaHHE  S3BIKOBOM W
YUTATEIbCKOW KYyJIbTYpHl Kak CpeacTBa
B3aUMOJICHCTBUS ~ MEXIy  JIOABMU U
MO3HAHUS MHDA;

- OCO3HaHHE LEHHOCTH Hay4HOU
JIeSITEIPHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO u HCCIIEI0BATENBCKYIO
JIeSITeTFHOCTD WHANBUIAYAIBHO U B TPYIIIIE;
OBiajieHNe YHHMBEPCAJIBHBIMH  YIEOHBIMHU
MO3HABATENIbHBIMU JI€HCTBUAMU:

B) padora ¢ nnopmanmeii:

- BIIQJIETh HaBBIKAMU MOJTyYEeHUS
nH(OpMaLMK U3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBISITH  IIOUCK,
aHalu3, CUCTEMATU3aLUI0 U UHTEPIIPETAIUI0
WHQOPMAIIMN Pa3IWYHBIX BHIOB U (HopM

c(hOpMHPOBAHHOCTh YMEHUN KPUTHYECKU
OIICHUBATh MH(DOPMAIHIO OHOJIOTHYECKOTO

coJiepKaHus, BKJIFOYAOIIYIO
TNCEBJAOHAYYHBIC 3HAHWUA W3 pas3IMYHbIX
HACTOYHUKOB (cpencTBa MaccoBOM
nudopmanuu, HaYYHO-TIOYJISIPHBIE
Marepuarbl); MHTEPIIPETHPOBAThH
STHYECKHE ACTICKTHI COBPEMEHHBIX

HCCIIEJIOBAHUA B OHOJIOTMHM, MEIUIIMHE,

OMOTEXHOJIOTNHY; paccMmarpuBaTh
r100adbHBIE  3KOJIOTHYECKHE MPOOJIEMBI
COBPEMEHHOCTH, (opmupoBaTh 10
OTHOLICHHIO K HUM CO6CTBGHHy}O
TIO3UIIHIO;

c(hOopMHPOBAHHOCTh yYMEHHUW CO37aBaTh
COOCTBEHHBIE THUCHMEHHBIE U  YCTHBIE
COOOIICHNsT HAa OCHOBE OHMOJIOTHYECKOI
WH(POPMALIUU U3 HECKOJIBKUX UCTOYHUKOB,
rPaMOTHO  MCIIOJb30BaTh  MOHSITHUHHBIN
amnmapar OHOJIOTUH




TIPEICTaBICHNUS;
- CO34aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax
C YyYeToM HaszHaueHUI wWHOOpMAIMH U

L[eJIeBOH ayIUTOpHUH, BBIOHpas
ONTHUMAIBHYIO (OpPMYy TMpEACTaBICHUS |
BU3yaJIU3alliH;

- OLIEHUBATh JOCTOBEPHOCTh, JETUTUMHOCTD
nH(opManuy, ee COOTBETCTBHE MPABOBBIM U
MOPATBbHO-3THYECKIM HOpPMaM;

- HICIIOJIb30BaTh CPEACTBA HH(POPMAITHOHHBIX
M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
¥ OpraHM3aIlMOHHBIX 3aJa4 C COOIIOJCHUEM

TpeGoBaHwi SPrOHOMHKH, TEXHHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocbepekeHus, MPABOBBIX u

JTHYCCKUX HOPM, HOpPM HH(POPMAIMOHHOMN
0e30IacHOCTH;
- BJaACTb HaBbIKaMH paclioO3HaBaHUuA U

3aMTHl  MHGOPMAIMK, WHPOPMAIMOHHOM
0€3011acHOCTH IMYHOCTH
OK 04. DddexrusHO | - TOTOBHOCTb K CaMOpPAa3BUTHIO, | TIPHOOpETCHUE onbITa [IPUMEHEHHUS
B3aUMOJICHICTBOBAaTh ¥ | CaMOCTOSATEIBLHOCTH M CAMOOIIPEIEIICHUIO; OCHOBHBIX METOJIOB HAay4YHOTO MO3HAHUS,
paboTaTh B KOJUICKTHBE U | -OBJAJCHUE HaBbIKaMHA y4eOHO- | UCTIONB3YEMbIX B OMOJIOTHMH: HAOIIOJCHUS
KOMaH/1e HCCIIEI0BATEIbCKOH, MPOEKTHOH U | M ONHCAHUS JKUBBIX CHCTEM, IPOLECCOB U
COIIMANBHON IESTEIbHOCTH; SBJICHUM; OpTraHM3alMM ¥ MPOBEICHUS
Osiagenne YHHBepCAJbHBIMHM | OMOJIOrMYECKOTO HKCIEPUMEHTA,
KOMMYHMKATHBHBIMH JeficTBHSIMH: BBIJIBUKCHUS THIIOTES, BBISIBJICHHS
6) coBMecTHasl 1eSITeJIbHOCTD ! 3aBUCUMOCTH  MEXKJY  HCCIIEAYeMBIMHU
- MOHUMATh W UCIIOJIH30BaTh MPEUMYLIECTBA | BEIMYMHAMH, OOBSCHEHUS IOJYYCHHBIX

KOMaH/THOM U MHJMBUAYaJIbHOM PaOOTBhI;

- [IPUHUMATh Leu COBMECTHOH
JIeATEIILHOCTH, OpTraHU30BBIBAThH "
KOOPJMHUPOBATH JIeUCTBUA o ee

JIOCTHKEHUIO: COCTaBISAITh IUIAH JICHCTBHH,
pacnpesneniTh pOIM C YYETOM MHEHHH
YYaCTHHKOB o0cyxaaTh pe3yNbTaThI
COBMECTHOI paboTHI;

- KOOPAMHHPOBATb W BBINOJHATE paboTy B
YCIOBHAX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBIIATh MTO3UTHBHOE
CTpaTeTHUECKOE TIIOBEAEHHE B PA3IUUYHBIX
CUTyalusx, IIPOSABJIATH TBOPYECTBO u
BOOOpaxxeHHE, ObITh MHUIIMATHBHBIM
Osiaagenne YHHBepCAJIbHBIMH
PeryasiTHBHBIMH AeHCTBUSIMM:

I') IPUHSTHE Ce0sl U APYrUX JIOeii:

- IPUHUMATh MOTUBBI M apryMEHThI JPYTHX
Jroxein npu aHanmm3e pe3yIbTaToOB
JIeSITETTbHOCTH;

- IPU3HABaTh CBOE MPABO M IMPABO IPYIHX
JIFOJICH Ha OIIMOKU;

- pa3BUBaTh CIIOCOOHOCTH TOHHUMATh MHpP C
MO3MIIMH IPYTOTO YeIOBEKa

pe3ynbTaToB U (HOPMYIUPOBAHUS BHIBOJOB
C HCIOJIb30BAHUEM HAYYHBIX IIOHATUH,
TEOpHIl U 3aKOHOB

OK 07. ConeiicTBOBaThH
COXPaHCHHIO
OKpYIKaroIIel cpeibl,
pecypcocOepeKeHuto,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIIMATa,
TIPUHITUITEI OSPEKITUBOTO

B 06J1acTH 3K0J10rHYeCKOro BOCIUTAHUS:
- C(OPMHUPOBAHHOCTh  DKOJOTHYECKOU
KyJbTYpbl, IOHUMAaHHUE BIMSIHUS COLUATIBHO-
9KOHOMHUYECKHUX IPOLECCOB Ha COCTOSIHHE
MPUPOIHOM u COLIMATILHOM cpenpl,
OCO3HaHUE I00aTBHOTO XapakTepa
JKOJIOTUYECKUX MPOOIIeM;

c(hOpMHPOBAHHOCTL YMEHHS TPUMEHSITH
MONyYCHHBIC 3HAHWUA JUISI  OOBSICHEHUS
OHMOJIOTMYECKUX TIPOIIECCOB U SIBJICHUM,
JUISL TIPUHSATUSL TPAKTUYECKUX DPELIeHU B

HOBceﬂHeBHOﬁ KHU3HU C ICJIBIO
obecrnieueHus 0e30IacCHOCTH CBOCTO
3A0POBb W 3J0POBbSA  OKPYKAKOMIUX




IIPOU3BOJCTBA,
3 dexTrBHO
JIEUCTBOBATH B
Ype3BbIYAHBIX
CUTYyalUAX

- IJJAaHHPOBaHWME W  OCYIIECTBICHHUE
JIEWCTBUI B OKPY’XKaroOIIeH cpefie Ha OCHOBE
3HaHWsL LEeJedl  yCTOWYMBOIO  pa3BUTHUS
YeJI0BEUeCTBa;

aKTHUBHOE HETpUATHE JIeCTBUH,
MPUHOCSIINX Bpel OKpYKarollel cpene;

- yMeHHe MIPOTHO3UPOBATh
HEOJIaronpUsITHHIC 9KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUIM,
MPEIOTBPAIIATh UX;

- pacmMpeHHe  OmbITa  JAEATEIFHOCTH
SKOJIOTHIECKOW HAIPaBICHHOCTH;

- OBIIAZICHUE HaBBIKAMH yaebHo-
HCCIIEI0BATENIBCKOH, IIPOEKTHOMN u
COIMAJILHOM JIESTEIbHOCTH

Joiel, coOIoeHUs 3I0pOBOTO 0Opasa
KU3HHU, HOPM TI'pPaMOTHOr0 IIOBCIACHUA B

OKpYy Karomen MIPUPOJTHOM cpene;
MMOHUMAaHNE HE00XOIUMOCTH
WCIOJIb30BAHUS JIOCTHKEHU I

COBPEMCHHO OMOJIOTHU U OMOTEXHOJIOTHI
JUJISL PAllMOHAJIBHOTO MPUPO/IONI0JIb30BAHNUS

[1K 2.3. OpranuszoBaTtb
paboTy nepcoHana 1o
TEXHUYECKOMY
00CcTy>KUBaHUIO
MPOMBIIIICHHOTO
(TEXHOIOTHYECKOr0)
00opynoBaHuUs

OBnajcHUE YHHUBEPCAIBHBIMH  YYCOHBIMHU
MO3HABATENILHBIMU JICHCTBHSAMMU:

a) 6a30BbIE IOTUYECKUE IEUCTBUS:

- BHOCUTH KOPPEKTUBBI B ACATCIBHOCTD,

OIICHUBATh  COOTBETCTBHC  PE3yJbTATOB
LENsAM, OIICHUBATh pUCKH TOCICACTBUIN
EATEILHOCTH,

0) 6a30BBIC UCCIIEIOBATECILCKHE ICHCTBHS:

- YMETh MEPEHOCHUTh 3HAHUSA B

MO3HABATCIbHYIO W HNPAKTHYCCKYIO obnactu
KU3HCACATCIbHOCTH.

- BIIAJICTh CHCTEMOH 3HAHU# 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHWUS;

- chopMHUpPOBATh YMEHHSI CO3/1aBaTh
CO6CTBCHHLIC TMUCbMCHHBIC U YCTHBIC
cooOIIeHNs1 Ha OCHOBE MH(OpMALIUH U3
HCECKOJIbBKUX HCTOYHHUKOB

- chOpPMHPOBAHHOCTD --TIPEACTABICHHUI O
MecTe GHOIIOTUH B COBPEMEHHOMN HAay9HOI
KapTUHE MHpA, B IPO(PECCHOHATBHOM

JeATeIbHOCTH;
NOHUMaHHE pomm Ouonorun B
(dbopMupoBaHuH Kpyrosopa U

(YHKIIMOHATBHONW TPAaMOTHOCTH deJIOBEKa
JJIA peUICHUA MPAKTUYCCKUX 3a/iad, B TOM
qHCIe npodeCCHOHATBHON
HalpaBJICHHOCTHU
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

2.1. O6beM 0011e00pa3oBaTeIbHOM JMCHHUIIIMHBI M BUABI Y4e0HOI padoThl

Buna yueOHoii padoThl

O0neM B yacax, Bcero

1 cemectp BCEI'O, B T.4.: 32
OcHoBHOe coJepkaHue, B T.4.:

Jlexyuu 19
Ilpaxmuueckue 3anamusi 12
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccnonanbHO OPMEHTHPOBAHHOE COJleP:KAHME, B T.4.: -
Jlexyuu

Ilpaxmuueckue 3ansamus -
Jlabopamopnvie 3anamus

HauBuayaIbHBII NPOEKT (Oa/Hnem) HET
IIpomexyTouHas aTrecTaums /apyrasi gopma KOHTPOJIA 1
2 cemectp BCEI'O, B T.4.: 48
OcHoBHOe cojepkaHue, B T.4.:

Jlexyuu 27
Ilpaxmuueckue 3ansamus 6
Jlabopamopnvie 3anamus

Koncynomayuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 14
Jlexyuu 4
IIpaxmuueckue 3anamus 10
Jlabopamopnvie 3ansamus

HauBuayaIbHbBI NPOEKT (Oa/Hem) HET
IIpome:xxyTounas arrecranus (AuddepeHIHPOBaAHHBIN 3a4eT 2
BCEI'O no gucuun/jnHe, B T.4.: 80
OcHoBHOE coaepKaHue, B T.4.:

Jlexyuu 48
Ilpakxmuueckue 3ansamus 14
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccnonanbHO OPMEHTHPOBAHHOE COJICP:KAHME, B T.4.: 14
Jlexyuu 4
TIpaxmuueckue 3ansmus 10
Jlabopamopnule 3anamus

IIpomMeskyTOUHasI aTTeCTALUSA 3




2.2 TemaTn4yecKHii IVIaH U coiepkaHue Y4eOHOM TUCHUILINHBI

dopmMupyemblie
HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOE U npoc[)eccn(u)nam,ﬂo OpHeHTHpPOBaHHOe), | O0beM KOMITETCHIIHH
pa3/iesioB U TeM U NPAKTHYeCKHe 3aHATHS, NPUKJIATHOH MOAYJIb 4acoB
1 2 3 4
1 CEMECTP BCEI'O 32
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia
buonorus buonorust — Hayka o xuBoi npupoae. CBsizu OMOJIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiocoduelt, penuruei, STUKON, 3CTETUKON U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpPOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3ZHU MeTtopl MO3HAHUA KUBOM NpHUpOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHHUE, U3MEpPEHUE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX).
Kusble cucreMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHust Onosnoruu. OTinyuue XUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBoicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALMOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TEOLeHOTHUYECKUil),
o6unochepHbIi
Jlexuust Ne 1 «buosnorus B cucteme Hayk. OO11ast XapaKTepUCTHKA KUZHI 2
Paszjnen 2 Xumuveckuii COCTaB M CTPOEHNUE KJIETKH 10
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuasia 4
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHThl, MUKPOIJIEMEHTHI.
kjeTku. Bona Bonga m muHepanbHble BemiecTBa. @OYHKIIMM BOJABI U MHUHEPAJIbHBIX BELIECTB B KIIETKE.
U MUHEpAJIbHBIE [Tonnep>xaHue 0OCMOTHYECKOro OajiaHca
BEIICCTBA Jleknms Ne 2 «Xumuuecknii coctaB KJIETKA. Boia 1 MuHEpaabHbIe BENIECTBA» 2
IIpakTuyeckoe 3ansiTue Ne 1 «buomornyeckas pojb MHHEPAIbHBIX BEHIECTB B 2
00eCleYeHNn >KU3HEIESITEeIbHOCTH OpPraHW3MOB, IPOSBICHUSA IUcOaTaHCa MUHEpPAIbHBIX
3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuasa 2 OK-04
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

benku. CocraB u ctpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBII CcOCTaB. YPOBHM CTPYKTYphl O€IKOBOM
MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3zaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILEHTP, CyOCTpaTHas CHenu(UIHOCTb.
KodepmenTtsl. Buramunsl. OTinuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aTopoOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a U Ae30kcuprbo3a), Aucaxapuiabl (caxaposa,
JIAKTO3a) W TMOoJMcaxapupl (Kpaxmall, INIMKOTeH, LeNono3a). buonornyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepounsl. ['mapoduisHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢ynkuun sunuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JMNHJIOB KaK MCTOYHHMKOB sHepruu. Hyknewmnoseie xucnotel: JIHK u PHK.
Hyxneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u pyukiuu JJHK. Ctpoenune u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

Jlexknus Ne 3 «brojiornyeckn BaKHbIE XUMHYECKHUE COCAUHCHU A

N

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3alus KJIETOK

Coneprxkanne y4eOHOro Marepuasia

I{uTonorus — Hayka o kierke. Kierounas reopust — npuMep B3auMoJIeHCTBUS uael u pakToB
B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas kuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyxKHas
MeMOpaHa, moniekyisl JIHK kak renernueckuii anmnapar, cuctemMa cuHTe3a Oenka.

Tunbl  KIeTOK: dyKapuoTHYecKas U IMpokapuoTHueckas. (OCOOEHHOCTH CTPOEHUs
MPOKapUOTUUECKON KieTku. Kierounass crteHka Oaktepuil. CTpoeHUE >yKapHOTUYECKOU
kJIeTkH. OCHOBHBIE OTIIMYUS PACTUTENBHON, )KUBOTHON U rpuOHON KieTkH. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJI€TOYHAasl CTEHKa, TIJIMKOKaJIUKC, UX QyHkuuu. llnazmarnueckas
MeMOpaHa, ee CBOMcTBa M (PYHKIUH.

Huronnazma u ee opraHouabl. OgHomemOpaHHble opraHouisl kietku: OIIC, ammapar
l'onbmxu, muzocomsl. IloyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPHUH, ILIACTHBIL.
[Ipoucxoxaenrne MUTOXOHIApUM W TuacTud. Bunel miactun. HememMOpaHHbBIE OpraHOMIbI
KJIETKH: PUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIHU, PECHUYKH, >KIYTUKH. DYHKIUU
OpPraHoUOB KJIETKU. BKitoueHus.

Snpo — perynatopHblii eHTp KieTku. CTpoeHue sjpa: siaepHas o0ojouka, KapuoIia3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KIETKE

Jlexuust Ne 4 «CTpykTypHO-(YHKIIMOHAJIbHASI OPTaHU3aLUs KIETOK»
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IIpakTuuyeckoe 3ansitue Ne 2 «l3ydeHue CTPOCHHUS KIETOK PACTEHH, XUBOTHBIX W
0aKkTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE»
[Tpuobperenue onpiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TIPU BBHITIOJTHEHUU
J1a00paTOPHBIX padoT:

[TonroroBka MHKpONpenapaToB, HAOMIOJICHHWE C TOMOIIBI0 MHKPOCKOIA, BBISBICHUE
pasnuyMii MeX1y U3y4yaeMbIMU 00beKTaMH, (POpMYIHPOBAHKE BBIBOIOB

Pasznen 3. Ku3HeneaTeJbHOCTh KJIETKH

Tema 3.1.
OO0OMeH BEIIECTB U
MIPEeBPAIICHHE
SHEPTIUH B KJIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BeIiecTB, WK MeTa00IN3M. ACCHMIIIAIINS (TIACTHYECKUNA OOMEH) M JTUCCHUMILISIINS
(9HepreTHYecKHii OOMEH) — JIBE CTOPOHBI €IMHOr0 mpoiecca MeTabonuszma. Poiib 3aKk0OHOB
COXPAaHCHHUS BEIIECTBA W JHEPTMH B NMOHMMAaHWW MeTaboim3ma. Tumbsl oOMeHa BEMIECTB:
aBTOTpOHBIA U TeTepoTpodHbIid. Poib (epMeHTOB B OOMEHE BEUISCTB W IMPEBPAIICHUH
sHepruu B kietke. DorocwHTe3. CBeroBas u TemHOBas (a3el (orocwHTe3a. Peakmum
¢dotocunTe3a. DPphekTuBHOCTh poTocHHTE3a. 3HAaUeHHEe POTOCHUHTE3A ISl )KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CITOCOOBI TIOBBIIICHUS €r0 MPOJIYKTUBHOCTH Y
KYIbTYPHBIX pAcTeHHM. XEMOCHUHTE3. XEMOCHHTE3Hpylluue OakTepuu. 3HAYCHHUE
XEMOCHHTE3a JJIsI KU3HU Ha 3eMIIe.

DHepreTudeckuii 0OMeH B KiieTke. Paciernienre BemecTs, BbICICHUE U aKKyMYJINPOBaHHE
SHEPTUU B KIJIETKE. DTalbl dHEpreTHYeckoro ooMeHa. ['nmmkonu3. bpokeHue m ero BUBL
KucnoponHoe oxkucineHnue, uin KieToyHoe abixaHue. OkucnutenbHoe (HocGopuInpoBaHUe.
O} hEeKTUBHOCTH YPHEPTrETUIECKOTO OOMEHA

Jlexuust Ne 5 «OOMeH BelecTB U MpeBpallieHHe YHEPTUU B KIETKE»

Tema 3.2.
Bupycst

Copep:xaHne yueOHOT0 MaTepuana

Hexknerounsie ¢popMmbl xku3Hu — Bupychl. Mctopust otkpeitus BupycoB (/1. U. MBaHoBCKUiA).
OcoOeHHOCTH CTPOCHUS M JKU3HEHHOTO 1IMKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nmMmmyHnonedpunura yenosexa (BUY)
— Bo30ymutens CIIM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Jleknust Ne 6 «Bupycs»

IIpakTuueckoe 3ansaTue Ne 3 «Hekierounsie (pOpMBI KU3HI
W3ydeHne noHsATHE BUpYyca, €ro cTpoeHue. BinsHue Ha oprannsm yenoBeka. CpaBHUTENBHBIN aHAIN3

OK-01, OK-02,
OK-04

Pa3nes 4. PazmHokeHMe M HHIUBHAYAIbHOE Pa3BUTHE OPTAaHU3MOB

OK-01, OK-02,
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Tema 4.1.
JKU3HEHHBIN UK
KIIETKHA

Conepxkanue y4eOHOro MaTepuaia

Kierounslii 1wk, WM JKA3HEHHBIM MUK KieTku. MHTepdasza m mwmros. Ilporeccsi,
npoTekaromue B uHTepdase. Perummkanusa — peakuus marpuanoro cunreza JJHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuabl. lLluTonmormueckre OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIHHOTO
pazButusi opranu3sMoB. [lenenwe kierkm — wMuro3. Cragum wmwurosa. IIpoueccsi,
IIPOUCXOJAIIME HAa Ppa3HbIX CTagusAX MHUTO3a. bHoJIOrmyeckuil cmbica  MHUTO3a.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Jleknusa Ne 7 «OJKu3HEHHBIN LIUKI KIETKWN»

IIpakTuyeckas padora Ne 4 «CpaBHuTe IbHBIH aHAIN3 MuTO032 1 Meiio3a»
Onpenenenue cranuii Muto3a u Meiio3a. Mx onucanue u cpaBHeHue. OnpeienaeHue cTaaui
MHTO3a U MEHO03a.

Tema 4.2.
®dopMbI pa3MHOKEHUS
Y MH/IUBHIyaJIbHOE
pa3BHUTHE OPraHU3MOB

Cojneprkanrie y4eOHOro MaTepuaia

@®opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe U 1ojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JeJICHUE HaJBOE U IOYKOBAHHE OJJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHNE, BEreTaTUBHOE
pasMHOXeHne. VICKyCCTBEeHHOE KIIOHMPOBAHHME OPTraHU3MOB, €r0 3HAUCHHE ISl CENICKITUH.
[TonoBoe pasMHOXXEHHE, €ro oTaH4us oT Oecronoro. Meiio3. Craguu meiosa. [Ipomeccsr,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbici U 3HaueHHe Melo3a. ['ameTrorenes — nporecc 00pa3oBaHUS MOJIOBBIX
KJIETOK y JKUBOTHBIX. [l0JTOBBIE JKee3bl: CEMEHHUKH W STMIHUKU. OOpa3oBaHUe W pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaro30u[, SIMIEKIeTKa) — CIepMaToreHe3 W OOTEHEs.
Oco6eHHOCTH CTPOEHUS SHLEKIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes
NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIIBHOTO Pa3BUTUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJeHHE, TacTpyssuus,
opranoreres. IlocTomMOpuoHanbHOE pazBuTHE. THIBI MMOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOeE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypOACTBAa. PocT m pasButHe pactenmid. OHTOTeHE3
IIBETKOBOT'O PACTEHHUs: JBOHHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHHM, CTaIUHN Pa3BUTHSI

Jlekuus Ne 8 «qDOpMLI PA3MHOKCHUS 1 MHAWBUAYAJIbBHOC PA3BUTUC OPIraHU3MOB)

OK-04

Pa3nes 5. HacsieicTBeHHOCTh M MK3MEHYMBOCTh OPraHM3MOB

(o]

Tema 5.1.
3aKOHOMEPHOCTH

Copep:xanne yueOHOTo MaTepuana

Hpe)]MeT " 3aJa4u I'CHCTUKHU. Ponb OUTOJIOTUN H 3M6pI/IOJ'IOFI/IH B CTAHOBJICHUHN TI'€HCTHUKHU.

OK-01, OK-02,
OK-04
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HaCcJaCcJo0BaHUsA

Brman poccuwiickux M 3apyOeKHBIX YYECHBIX B Pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(rubpugonornyeckuii, UUTOTEHETHYECKUM, MOJEKyJIsapHO-reHeTHueckuii). (OCHOBHBIE
reHETUYECKUE MOHATHUS. [ 'eHeThuuecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHui.
3aKOHOMEPHOCTH  HACJIeIOBaHWs  NIPU3HAKOB,  ycraHoBileHHble [.  Mengenem.
MonoruOpuaHOe CKpellMBaHue. 3aKOH €IUHO0Opazus THUOPUIOB IEPBOTO TOKOJICHHS.
[IpaBuno nomMuHUpOBaHUA. 3aKOH pPaCIICIUICHHs IPU3HAKOB. ['MIIOTE3a YHUCTOTHI TaMerT.
[TontHOe M HemoJHOE AOMUHHpOBaHME. J(MTHOpUAHOE CKpelMBaHue. 3aKOH HE3aBUCUMOTO
HACJIEIOBaHMUs MpHU3HAKOB. LluToreHeTHueckre OCHOBBI JUTHOPUIAHOTO CKpELIMBAHUS.
Amnanusupyroiiee ckpeniuBanue. Vcrnosb3oBaHME aHATU3UPYIOUIETO CKPEIIMBAHUSA IS
oTpezieNIeHUs] TeHOTHIIa 0CO0U

IpakTuyeckasi pa6ora Ne 5«3aKOHOMEPHOCTH HACJICTOBAHUSD)

Tema 5.2.
3aKOHOMEPHOCTH
U3MEHYHBOCTHU

Copep:xanue yueOHOro MaTepuana

N3menunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTepPUCTHKAa MOAM(DUKALMOHHOW H3MEHYHMBOCTH.
BapuannonHbIi psax v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIe
U KayeCTBEHHbIE MNPU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKALIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, wiM TreHOTMNUYECKas W3MEHYMBOCTb. KomMOWHATHBHAs H3MEHYHBOCTb.
Meiio3 ¥ mMONIOBOM mpoliecc — OCHOBAa KOMOWHATHMBHOM H3MEHYMBOCTH. MyTanmoHHas
n3MeHunBoCTh. Knaccudukanus mMyrauuid: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpUYMHBI  MyTanuil. MyrareHHble (akTopbl. 3aKOH T'OMOJIOTMUECKHX ps/IOB B
HaCJIEICTBEHHOU U3MEHYUBOCTH
H. 1. BaBunosa

Jlexnus Ne 9 «3aK0HOMEPHOCTH U3MEHUHUBOCTIDY

Tema 5.3.
I'enetTuka yesoBeka

Coneprxkanne y4eOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/ABI TEHETHKH YEJIOBEKA:
TeHEANIOTUYEeCKUM, OJIN3HEIOBbIM, LUTOTCHETHYECKUH, OMOXMMHUYECKUN, MOJEKYISIpPHO-
reHeTndeckuii. COBPEMEHHOE OIPENEICHUE TEHOTHIIA: ITOJIHOTC€HOMHOE CEKBCHHPOBAHME,
TeHOTUIIMPOBaHMe, B TOM uucie ¢ nomouisto [11[P-ananuza. Hacnencteennsle 3a0oaeBaHus
4eJoBeKa: TIeHHble O0Je3HH, OOJEe3HM C HACIEICTBEHHOH MpPEpacroioKeHHOCTBIO,
XpoMocoMHbIe 0Oone3Hu. ComaTtudyeckue U TeHepaTUBHbIe MyTalMu. CTBOJIOBBIE KIIETKH.
[lpuHimnel  370poBoro obpasza JKHW3HHM, JAMArHOCTUKHM, NPOQWIAKTUKUA U JICYEHHUS
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TCHETUYECKUX  Ooyie3Hed.  MeOuKO-TeHeTHYeCKOe  KOHCYJIBTUPOBAHHWE.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B MPENOTBPALICHUM W JICYEHUHM TEHETHYECKHX 3a00JeBaHUi
4eJI0BEKa

Jlekmus Ne 10 «I'eHeTHKa 4eIOBEKA»

IpaxTuyeckasi padora Ne 6 «CocTaBjiieHIE 1 aHAJIU3 POJOCIOBHBIX YEIOBEKa»

N

IpoMesxyToyHasi aTTECTANMS IO JUCHHUILINHE (KOHTPOJIbHasi padoTa)

2 CEMECTP

| BCEI'O

48

Pasznes 6. DBoIlOMOHHAA OHOJIOTUS

Tema 6.1.
DBOIIOIMOHHAS
TEOPHS U €€ MECTO
B OMOJIOTHH

Copep:xanue yueOHOro MaTepuana

[IpeanochIKu BOZHUKHOBEHUS YBOJIIOIIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrusHue SBOMIOIMOHHON TEOpUM HA DPa3BUTHE OWUOJOrMH U JPYTUX HaYK.
CaupnerenbcTBa 3Boonuu. [laneonronornyeckue: nocaea0BaTelbHOCTh MOSIBICHNS BUIOB B
MaJeOHTOJIOTUYECKON JIeToNmucH, nepexonnbie Gopmbl. buoreorpaduyeckue: CXOACTBO U
paznuune ¢ayH u GIOp MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3ITUIUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTUYHBIC, PYAUMEHTApHBIC OpraHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH Yy Bcex
YKUBBIX OPTAHU3MOB.

OpomonronHass Teopuss Y. JlapunHa. Ilpeamnochbulku BO3HUKHOBEHHS JIapBHUHHM3MA.
JIBrokymue Cuiabl SBOJMIONUU BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHUE TIPH
OTPaHMUYEHHOCTH PECYpPCOB, HeolpeaenéHHas M3MEHYUBOCTh, O0pb0Oa 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Jlexuust Ne 11 «DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHU»

Tema 6.2.
MukposBonronus

Copep:xaHne yueOHOT0 MaTepuana

Cunrernueckasi Teopust 3o (CTD) u €€ OCHOBHBIE TOJIOXKEHUS. MUKPOIBOIIOIHS.
[Tomymnsanus Kak equHUIA BUJIA U 3BOJIIOLUH.

JBuwxymye cuibl ((akTOpbl)3BOJIIONUU BHJIOB B Mpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAs HM3MEHUYMBOCTh. [lomynsiuoHHbIe BOJHBI M apel¢ reHoB. M3omsauus u
murpanus. EcrtecTBeHHBIE 0TOOp — Hampasisomui  (axtop sBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucmocoGiIeHHOCTh OpraHu3MOB Kak pe3yjibTaT SBOJIOLHH.
[Ipumepsr mpucnocobseHnit y opraHu3moB. ApoMopdo3bl M HAHOATANTaMu. Bumg u

OK-01, OK-02,
OK-04
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BHU000pazoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BUI000pa30BaHus: reorpauaeckoe,
IKOJIOTMYECKOES

Jlekums Ne 12 « Mukpo3Bosronus» 2
Tema 6.3. Copep:xanue yueOHOro MaTepuana 4
MaxkposBosnronus MakposBomtonust. DPopMbl  3BONIIOLMHU:  (UIETHYECKasl, JUBEPreHTHas, KOHBEPreHTHas,
napauensHas. HeoOpatuMocTh 3BOMIONNN
Jlexkumst Ne 13 «Makpo3BOJIIOIHSH) 2
IMpakTuyeckasi padora Ne 7 «OnucaHue TMPUCIIOCOOIEHHOCTH OpraHu3Ma H €€ 2
OTHOCHUTEJILHOI'O XapaKTepay
Pa3nes /. Bo3HMKHOBeHMe 1 pa3BUTHE KU3HHM Ha 3eMiie 8
Tema 7.1. Copep:xanue yueOHOro MaTepuana 2
3apoxxeHue JloHayuHbl€ TNpEACTaBIEHUS O 3apOXKIEHUU XHU3HU. HaydHble TrumoTe3bl BOSHHUKHOBEHMS
U Pa3BUTHUE XKU3HU | )KU3HU Ha 3emiie: abuMoreHe3 U maHcrepMmus. XUMHUYecKas BOJIOLUSA. AGUOTeHHBIM CUHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOJATBEPKICHUE
XUMHUYECKON »BoJIrOnMK. HadanpHble 3Tanbl Omolsiormdeckoi »spoironuu. [ umnoreza PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKH. llepBbie
KJIETKH U MX 3BOJIIOLHA. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.
Pa3BuTne xu3Hu Ha 3emiie 1o spaM u nepuojam. Karapxeil. Apxeiickas U nporepo3oncKast
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHH,
JICBOHCKHI, KAMCHHOYTOJILHBIN, TTepMCKUi. Me3030ickas pa U e€ MepuoJIbl: TPHACOBHIH, OK-01, OK-02,
Iopckuid, MenoBod. KaliHo3oiickass 3pa M €€ NEepuoAbl: MaJeOrcHOBBIM, HEOI€HOBBIH, OK-04
AHTPONOT€HOBBI.
Jleknms Ne 14 «3apoxaeHue U pa3BUTHE )KU3HI 2
Tema 7.2. Conepxanue yueOHOro MaTepuasa 4
Cucrema Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BoOJoLUMU. OCHOBHBIE CHUCTEMAaTUYECKHE
OPraHMYECKOTO MHPA. | TPYIIBI OPraHW3MOB. XapaKTEPUCTUKA KJIMMaTa M TE€OJIOTMUECKHX MporeccoB. OCHOBHbIE
[Ipoucxoxnenue STamnbl SBOJIIOIMHM PACTUTEIBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHHH H
YEJI0BEKa — XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHKUE IPYII )KUBBIX OPraHU3MOB.
AHTPOIIOT€HE3 OBOJIIOLIMSL ~ YeNIOBEeKa. AHTpONOJOTHS Kak Hayka. Pa3sBurhe mnpencraBileHUd O

MMPOUCXOKIACHUN YCIIOBCKA. MCTOI[LI HU3YUYCHUS AHTPOIIOICHE3Aa. CXO,[[CTBa u pa3iniunsa
YeJIOBeKa M JKHUBOTHBIX. CHCTEMaTHUECKOE IIOJIOKEHHE YEIOBEKa. HBI/I)KYI]_[I/IC CHIJIBI
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(paxroper) anTpomoreneza. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBII 00pa3 KHU3HU, U3TOTOBJICHUE OPYIHH TPYAd, MBIIIUICHHE, PEUb

Jlekmusa Ne 15 «Cucrema opranuueckoro wMupa. llpoucxoxaeHue deinoBeka —
AHTPOIOTCHE3»

IIpakTnueckas padora Ne 8«CxoacTBO 1 OTJINYMSI YeTOBEKA € JKHBOTHBIMI».
CXO0ACTBO U OTJIMYHMS YEJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTaIMU AHTPOIOTEHE3a

Tema 7.3.

Copep:xanue yueOHOro MaTepuana

OCHOBHEBIE CTaUU
JBOJIOLIUM YEIOBEKA

OcCHOBHBIE CTaJAMM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPATOMUTEKHU, YETOBEK YMEJIbIi,
UYenosek npsiMoxoasuui, YenoBek HeaHIepTalbCKuid, YemoBEK pa3yMHbI COBPEMEHHOTO
Ttuna. Haxonku MCKomaeMbIX OCTaHKOB, BPEMS CYIIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne pachkl. OCHOBHBIC OOJIBIITUE pachl: €BPONCOUAHAS (EBpa3uiicKas), HETpo-
aBcTpajoujHas (dKBaTOpHalibHAs), MOHIOJIOMAHAA (a3uaTCKO-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEJCTABUTENCH YEIIOBEUYECKMX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

Jleknus Ne 16 «OCHOBHBIE CTaIUU DBOIIIOLIAN YEIOBEKA»

IIpakTuueckas padora Ne 9 «[IprcrnocoOIeHHOCTh YenoBeKa K Pa3HbIM YCIOBHSAM CPEIbI.
Bnmsiane reorpaduueckoii cpeapl Ha MOPQOIOTHIO U (PU3NOJIOTHIO YEIOBEKaY

Pazgen 8. Opranusmsl

M OKpY:Kamoas cpeia

o

Tema 8.1.

Coneprkanne y4eOHOro MaTtepuasia

DKOJoTHus KaKk HayKa.
Cpensl )KU3HHU.
OKOJIOTUYECKHE
(bakTopbl

OKosorus Kak Hayka. 3a/laud U pa3zienbl 3KOJI0rMUA. MeTo1bl 9KOJIOTHYECKUX HCCIEI0BAHNN.
DKOJIOTHYECKOe MHPOBO33PEHUE COBpPEMEHHOro 4enoBeka. Cpeabl OOMTaHMS OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/YyIIHAs, TIOYBCHHAs, BHYTPHOPTaHU3MEHHAsA. JKOJIOTHYECKHE
¢dakTopsl. Knaccudukamnust sKonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHUECKUE WU
aHTpornioreHHnle. JlelicTBUE SKOJOrMYecKUX (aKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE
¢bakTopsl: CBET, TeMIieparypa, BiaxxHocTb. dotonepuoausm. [IpucnocobaeHust opraHn3MoB
K JAeiicTBUI0 abuoTHMueckux (axtopoB. buonornyeckue putmbsl. buortnueckue (akTopsbl.
Bunsl  OMOTHUECKMX  B3aMMOJACHCTBHM: KOHKYpEHIMs, XHUIIHHYecTBO. Ilapazutusm,
MYTYyajn3M, KOMMEHCATu3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTPAIU3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHIA ISl CYIIECTBOBAHUS OPTaHW3MOB B IPUPOIHBIX
coo0IecTBax

N

Jlexkuust Ne 17 «Okosnorus kak Hayka. Cpesbl )KU3HU. DKOJOTHUECKUE (PaKTOPbDY

OK-01, OK-02,
OK-04, OK-07
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Tema 8.2. Copepxanne yaeOHOT0 MaTepuana 2
DKOJOrH4ecKue DKOJIOTHYECKHE XapaKTEepUCTUKU monyiasiuuud. OCHOBHbIE MOKAa3aTelnd MOMYJSLIUU:
XapaKTePUCTHKH YHUCJICHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MHTrpanus. JuHamuka

MOMYJISILIUU YHUCJIEHHOCTH MOMYJISIINU U €€ PeryIsiius

Jlekums Ne 18 «Dkonornueckue XapakTepUCTUKU TOMYJISILIUIDY 2
Paznen 9. Cool01ecTBa H YKOJOrHYECKHE CHCTEMbI 16 OK-01, OK-02,
Tema 9.1. Cozeprxanue y4eOHOr0 MaTepuaa 2 OK-04, OK-07
CoolmiecTBa Coo0miecTBO  OpramsmMoB  —  OuoneHo3.  CTpyKTypsl ~ OMOLIEHO3a:  BHJOBas, 1K 2.3
OpPraHHU3MOB, IPOCTPAaHCTBEHHAs, Tpoduueckas (numesast). Bunsl-nomunanTel. CBs3u B OHOILIEHO3E.
HKOCHUCTEMBI Dkosnorudeckre cuctembl (dkocucteMsbl). lloHstue 00 »sKocucTeMe U OHUOreoIeHo3e.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTBHI, pPEHYLCHTHI.
KpyroBopot BelecTB M MOTOK PHEPTHH B dKOcucTeMme. Tpodudeckue (MUIIEBBIE) YPOBHH
skocuctembl. [luimeBbie nenu u cetu. OCHOBHBIE TMOKa3aTeld AHKOCHCTEMBI: Ouomacca,
MPOAYKIMS. DKOJIOTHUYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMomMaccel. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, caMoperysnus, pazsutue. Cykieccus
Jlexmus Ne 19 «Coo01iecTBa opraHu3MOB, SKOCHCTEMBD» 2
Tema 9.2. Coneprxkanne y4eOHOro Marepuasia 4
[Tpupoansie [Ipupoanbie HSKOCHUCTEMBI. JKOCHUCTEMBI peK U 03Ep. OKOCHUCTeMa XBOWHOTO WM
HKOCHUCTEMBI [IMPOKOJIMCTBEHHOTO  Jieca. AHTpOTIOTeHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buonornyeckoe U XO03SICTBEHHOE 3HAu€HHE Aarpo’KOCHCTEM U
ypboskocucreM. buopaznoobpaszue kak (axTtop ycToWuumBOocTH 3KOcucTeM. CoxpaHeHue
OMO0JIOTMYECKOT0 pa3HooOpa3us Ha 3emiie
Jlexnus Ne 20 «buonorundeckoro pasHooOpasus Ha 3emiie) 2
IIpakTnueckas padora Ne 10« IpupogHble 5KOCHCTEMBI» 2
Tema 9.3. Copepxanne yaeOHOT0 MaTepuaa 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipi, coctaB u cTpykTypa ouochepsl. XKupoe
riobanpHas BemectBO M ero ¢QyHkuuu. OcobeHHOocTH OHochepbl Kak TII00aJbHOW 3KOCHUCTEMBI.
sKocucrema 3eMin | JluHaMudeckoe paBHOBecMe M oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHE IHUKIbI D3JIEeMEHTOB (yriaepoaa, aszoTa). 30HaIbHOCTH OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIIN
Jlexuust Ne 21 «buocgepa —rnobdanapHasg sKOCUCTEMA 3eMITID) 2
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Tema 9.4. Ilpogheccuonanvno opuenmupoeannoe cooeprcanue 4
Brusanue Yenoseuecmso 6 ouocghepe 3emau. Aumponoeenmnvie uzmenenus ¢ ouocgepe. I'nobanvrvie
AHMPONO2EHHBIX akonoeuueckue npoobaemvl. Cocywecmeosanue npupoovl u uyenogeuecmsa. Coxpanenue
¢axmopos Ha buopaznoobpasusi Kak ocHosa ycmouuusocmu ouocgepvi. OcHo8a PAYUOHATILHO2O
ouocghepy VAPAGIEeHUsL NPUPOOHBIMU Pecypcamu U UX UCNOb306anue. JJocmudicenus OUoI02UU U OXpana
npupoobl
Jekyusn No 22«Bnusnue anmpono2enHvlx paxmopos na ouocgepy» 2
Ilpakmuueckaa paboma Ne 11 «Bnusnue npou3eo0cmeeHHbIX (HaKmopos HA OpeaHu3m 2
4en06eKa»
Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4
Bruanue coyuanvno- | 30oposve u eco cocmasnsiowue. @Pakmopbul, NOIOACUMENLHO U OMPUYAMENbHO GIUAIOWUE HA
9KOI02UHeCKUX opeanusm uenoseka. Illpobnema mexHoceHHbIX B030€UCMBULl HA 300pP08be  UeN0BeKa
gaxmopos na (aneKkmpomacHummusie NoOJis, ObIMOBAs XUMUS, U3DLIMOYHLIE WYMbL, paouayus u m.n.).
300posbe uenoseka | Aoanmayusi op2anusmMa uenoseka K Gakmopam  okpysxcaiowei  cpeovl. TIpunyunol
Gopmuposanus 300posvecoepezaroujeco nogeoenus. Dusuyeckas akmusHOCMsb U 300POBbe.
buoxumuueckue acnekmuol payuonanbno2co numanus
Jekyusa No 23 «Brusnue coyuanbHO-2K0102UYECKUX PAKMOpOo8 Ha 300P0Bbe 4el08eKa» 2
Ilpakmuueckas padboma Ne 12 « Ymcmeennas pabomocnocoonocmoy» 2
unu «Bausnue abuomuyeckux gakmopos Ha uenogexka» (8 Kauecmee mpu2epos,
CHUMCarowux  pabomocnocobHocmy, UCNOIbL3068aAMb yenosust ocywecmenenus
npogeccuoHaIbHOU 0esiImebHOCIU. WYM, meMnepamypa, guzuieckas Hazpy3ka u m.o.)
Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH 11
Tema 10.1. CopepxaHue yueOHOro MaTepuana 2
Cenexuus kak Hayka | Cenekuusi Kak HayKa W IpoIlecc. 3aposkAeHHe CEJIeKIUU W JoMectukanms. Yuenwe H. U.
U IIpolece BaBuiioBa 0 meHTpax MHOroo0Opasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHi. LleHTpsl OK-01. OK-02
MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mTamMm. COBpPEMEHHBIE METO/IbI OK-0 4’ OK-O7’
CEJICKIIHH. MaccoBbiii HK’ 73

U WHAMBUIYANbHBIM OTOOPHI B CEJNEKIMH pacTeHUHl M KMBOTHHIX. OLEHKa 3KCTephbepa.
bnuskoponcTBeHHoe ckpemnBaHue — MHOpuUAUHT. YUncras nuaus. CKpenyBaHHE YHCTHIX
muHud. [etepo3uc, unu ruOpuaHas cuina. HepoJcTBeHHOE CKpelIMBaHHE — ayTOPUAMHI.
Otnanénnas rubpuamzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJIy4eHHe
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MOJIMIIONJO0B. JIOCTHKEHMSI CENEKIIMU paCTEHUH, )KUBOTHBIX M MUKPOOPIaHU3MOB

Jlexkumst Ne 24 «Cenexkuusi Kak HayKa v MpOLecc» 2
Tema 10.2. Copep:xanne yaeOHOro MaTepuana 2
OcHoBBI buorexHonorust kak oTpacip MPOU3BOACTBA. [ eHHAs WHXKEHepusa. OTambl CO3JAHUS
OMOTEXHOJIOIHU pexomOunanTHoU JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Kierounsie
KYJIbTYpBI. MukpokioHaIbHOE pa3MHOKEHHE pacTeHHiA. Knonuposanue
BBICOKOITPOIYKTHBHBIX CEICKOXO3SIMICTBEHHBIX OPTaHM3MOB. DKOJOTUYCCKUE M ITHUYCCKHE
npo6sembl. 'MO — renetndyecku MOIUGUIIMPOBAHHBIE OPTraHU3MBI
Jlexnus Ne 25 «OCcHOBBI OMOTEXHOJIOTHUN» 2
Tema 10.3. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4
buomexnonozuu Pazeumue npomvluinentnoli buomexnonio2uli U ee NpUMEHeHUe 8 JHCUSHU Yelo8eKd, NOUCK U
6 NPOMbBLUNIEHHOCMU | AHAAU3 UHDOPMAYUY U3 PA3TUYHBIX UCOYHUKOS (HAVYUHAS U YYeOHO-HAYYHAsA Tumepamypa,
cpedcmea maccosoll ungopmayuu, cemov Unmepnem u opyeue)
Ilpakmuueckas pavoma Ne 13 «Keticvl na ananuz ungopmayuu o pazeumui 4
NPOMBIUULIEHHOU OUOMEXHON02UL (N0 MUHU-2PYRNAM).»
Tema 10.4. 11 3 OK-04, OK-07
Buomexionosii e Ipogheccuonanvno opuenmuposannoe cooeprcanue K 2.3
orcusHu u npogpeccuu | OcHoBHbIE HANPAGIEHUSL COBPEMEHHOU OUOMEXHON02UU 8 NPOPECCUOHANLHOU esiMeNlbHOCMU
yenosexa. Memoowi Ouomextono2UlUL. Obvexmol Ouomexuonocuu. Omuka
OUOMEXHONI02UYeCKUX U 2eHemuyecKux IKcnepumenmos. Ilpasuna noucka u anaiusa
OuosKON02UYECKOU UHpOpMAYUU U3 DA3TUYHBIX UCMOYHUKO8 (HAYUHAS U YUEOHO-HAYUHAsL
Jumepamypa, cpeocmea Maccosou ungopmayuu, cemo Unmepnem u opyeue)
Jlexuust Ne 26 «buomexnonozuu 6 scusnu u npogeccuu 1
Ilpakmuueckaa padoma Ne 14 3awuma xetica: npedcmasgienue pe3yibmamos peuleHust 2
Kelicos (8blcmynieHue ¢ npeseHmayuetl)
IIpomeskyTounasi arrectanus (1 depeHIMpoBaHHbIN 3a4eT) 1

Bcero:

80
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jlns peanuzanuy 0Opa3oBaTeIbHOrO Mpolecca (BceX BUAOB YYEOHOH NESTENbHOCTH) I10
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUANbHBIE IMOMEIICHHsS, OCHAIICHHBIE B
coorBerctBuM c Ilpmnoxkennem 3 OIIOII-IT CIIO: kabuHeTsl 0011€00pa30BaTEIBHBIX
JMCIUTITIH

3.2. UndopmanmonHoe odecnevyeHne peaau3anun NporpaMmmbl

OCHOBHbIE HCTOYHUKH

1. AradonoBa, U. b. buonorus : 6a3oBbIii ypoBeHs : yueOHuk / M. b. Aradonosa, A. A.
Kamenckwii, B. . CuBorna3oB. — 2-e uzj., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — TekcT : amekTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/472913 (mara oOGpamienus: 19.04.2025). —
Pexum noctyna: asst aBTOpU3. MOJI30BATENCH.

JlonoIHUTEeIbHbIEe HCTOYHUKH

1. Teiinop A. buonorusi: 8 3 1. T.1/A.Teitnop, H.I'pun, ¥Y.Crayr: non. pen. P.Comepa;
nep. 3 ro auri. Uza. — 14-e uzn. — M.: Jlaboparopus 3Hanwuii, 2022 — 454 c.

2. [TaBnoBa E.W. Dxomnorusi: yueOHUK U MPAKTUKYM JJSl CpeIHEro mpodeccuoHalIbHOTO
obpa3zoBanus /E.W.I1aBnosa, B.K.HoBukoB. — Mocksa: U3narensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko O.3. buomnorus: ydenue o Ouocdepe: ydeOHOE mocoOue Uisi CpeaHEro
npodeccuonansHoro obpazopanus /O.3.Epemuenko. — 3-e¢ u3zf., nepepad. M mon. — Mockaa:
UznarenscrBo FOoaiit, 2022. — 236 c.

4. OJ1.13 buonorus : MeTOAUYECKUE YKa3aHUs M0 MPAKTHUYECKUM 3aHATHSAM s
oOyuaromuxcst crnenuaabHOCTH 15.02.16 TexXHOMOTHS MAaIIMHOCTPOEHUS OYHOH (OpPMBI
ob0yuenus / TUY ; coct. O. O. Censinuna. - Tromens : TUY, 2024. - 44 c. - DnekTpoHHas
oubmmotexka TUY. - [buonorus] . - bubmuorp.: c. 43. - ~b. 11. - TeKCT : 2eKTPOHHBIII.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KOHTpOb M OLIEHKa PacKpBIBAIOTCS 4epe3 IUCLUIUIMHAPHBIE PE3YJIbTaThbl, YCBOCHHbIE
3HAHUS ¥ IPHOOPETEHHbIE 00yUYaIOIUMUC YMEHHs, HallpaBJeHHbIe Ha (POPMUPOBAHHUE OOIINX H
npodecCHOHATIBHBIX KOMIIETEHIINH

Pesynbprarsl 006yueHus

IToka3zaTenu oLeHKH

Tun oLleHOYHBIX MEPONPUSITHIA

umMems npeocmasnenue O POiu
U MecTe Ouosiorun B
COBPEMEHHOW HAay4YHOU KapTUHE
MUDA; MOHUMaHue ponu
Omomorn B (OPMHUPOBAHHH
Kpyrozopa ¥ (QyHKIHOHAJIHHOH
TPaMOTHOCTH  YeJlOBeKa IS
pEIICHUS IPaKTHIECKUX 3a7a4
Braoenue
OCHOBOTIIOJIAralouMu
MOHATHSAMH U TIPEJCTABICHUSIMHI
0  KHUBOM  mpupone, eé
YPOBHEBOW  OpraHu3allud U
3BOJIIOLINN; YBEPEHHOE
MOJIb30BaHUE  OMOJIOTrMYECKON
TEPMUHOJIOTMEN U CUMBOJIMKOM;
Ymenue mpoBoauTH CpaBHEHUE
XUMUYECKOH OopraHu3aluu
JKUBBIX M HEXHUBBIX OOBEKTOB.
Ilonydyenue mpeacraBieHus o

3namo

OcCHOBHEIE TTOJIOKEHUS
OHMOJIOTUYECKUX Teopuit u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpHH, HBOITFOLIMOHHOTO
yUeHHUS, YYCHUS
B.N.Bepnanckoro o oOwuocdepe,
3aKOHBI I"'Mennens,

3aKOHOMEPHOCTEH U3MEHYMBOCTH
¥ HACJIEICTBEHHOCTH,

cTpoeHue U (YHKIIMOHUPOBAHUE
OMOJIOTHYECKUX 00BEKTOB:
KJIETKH, TEHOB M XPOMOCOM,
CTPYKTYpPBI BUJA H SKOCHCTEM.

- Tecr-3ananue

- OOcyxnenue
JCKIAN

Tema 1.1

- 3aiaHne ucciea0BaHne
Tema 5.1

- OpOHTANIBHBIH OIIPOC
Tema 5.2

- Tect-3ananue

- Crapr-3ananue
Tema 9.3

- DKcrnepTHas
BBIIIOJTHCHU S

pabor;
IpakTuyeckoe 3ansTue Ne 1
[pakTnyeckoe 3ansitne Ne 3

Mo  BOIIpOcaM

OIICHKA
MPaKTUICCKUX

posu OpraHUYECKUX 17§
HEOPraHMYEeCKUX BEUIECTB B

kietke OK 01, OK 07, OK 04

copmuposannocmv  ymenuil | Ymeem pemats reHetudeckue | /Ipogeccuonanvho

OOBSCHATH pe3yNbTaThl | 337a4M, CTPOUTH BAPUALMOHHBIC | OPUEHMUPOBAHHOE COOePICAHUE
OMOJIOTHYECKUX KpHuBble, paborath c yueOHOH | Cmapm-3a0anue

9KCTIIEPUMEHTOB, pemarh | IurepaTypoiu Tema 10.3; 10.4

JJIeMEHTapHble OUOJOrHYecKHe - DKcrepTHast OIIeHKa
3a71a4m; BBITIOJTHEHHS HPaKTHIECKUX
enadeHue OCHOBHBIMU pabor;

METO/IaMU Hay4YHOTO TO3HAHWS, [pakTnyeckoe 3ansitue Ne 2
HCIIOJIb3yEMbIMU pu IIpakTHyeckoe 3ansiTue Ne 5

OHOJIOTMYECKUX HCCIIEAOBAHUAX
JKUBBIX OOBEKTOB U DKOCHUCTEM:

Ilpogpeccuonanvro
OpUeHmMuposanHoe cooepicanue

OTIHICaHuE, HU3MEpEHHe, Ilpakmuueckoe 3anamue Ne 9-14
MIPOBECHNE HaOJIr0 IeHUIA;

BBISIBIICHHE u OIIEeHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

IpUpoJIe

OK 01, OK 02, OK 07, 11K 4.3

chopmuposannocmo 3HaeT TOJOXKEHUS KIETOUHOH | - OpOHTAILHBIN OIPOC
COOCTBEHHOH  TO3MLMHM 10 | TEOPUHM, OCHOBHBIE (QyHKUMHU | - Tecr-3amanue
OTHOIICHUIO K OHOJOTHYECKON | OpraHOUIOB, nuromiasMmel, | Tema 2.1-2.4
WHQOpMAIUK, TOTy4aeMOH U3 | CYIIHOCTb u 3Hauenne | - CtapT-3amanue

pa3HbIX HCTOYHUKOB, K | KJIETOYHOH TeOpuH, 0COOCHHOCTH | -DpOHTAIBHBIN OMPOC
rI00ANBHBIM ~ OKOJIOTMYECKUM | CTPOSHHS MIPOKApPHOT U | - 3ajaHue ucciae10BaHue

mpobiemMamM U ux

peuieHus;

Iy TSIM

JYKapHOT; CYITHOCTh OHTOTCHE3a,
3Ha4YeHWe MHUTO3a U MeHo3a B

Tema 3.1
- Crapr-3amanue
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enaoenue OCHOBHBIMU | OCYLIECTBICHUU Tema 3.2

METOAaMH Hay4YHOTO MO3HAHHUS, | IPEEMCTBEHHOCTH Mexnay | - @poHTanbHbII onpoc
UCTIOJIb3YEMBIMH MIpU | TIOKOJICHUSAMH, 3aKOHOMepHOCTH | - CTapT-3a1aHue

OHMOJIOTUYECKUX HCCIEOBAHHUAX | WHAUBUAYATHLHOTO pasButus, | - Crapr-3a1anue

JKUBBIX OOBEKTOB M OKOCHUCTEM: | CIIOCOOBI Pa3MHOKEHHS -OpoHTaTBHBINA OMIPOC

OITMCaHUE, HU3MEPEHUE, Tema 4.1

MIPOBEICHHE HaOIIOICHAT; Tema 4.2

BBISIBIICHHC u OIICHKA DKcriepTHasi OIIEHKA BBITIOJTHEHUS
AHTPOIIOTEHHBIX HW3MEHCHHH B MPaKTUYECKUX PadoT;

IIPUPOJE; IIpakTyeckas padora Ned
3nanue MONOXKEHWS KIETOYHOU [IpencraBnenue YCTHBIX
TEOPHH, OCHOBHbBIC ~(QYHKLHH COOOIICHUH C mMpe3eHTAIUEH,
OpTaHOMIOB, HUTOILIA3MBI, IOJATOTOBJICHHEIX II0 IEPEYHIO
CYWIHOCTS. u 3HAYCHUE MCTOYHUKOB,

KIeToHon Teopui, PEKOMEHI0BaHHbIX
0CcOOEHHOCTH CTpOCHHSA

MPOKAPUOT U SYKAPHOT; HperoAaBATEIIEM

3Hanue CYIIHOCTH OHTOIEHE3a, Tema 8.1; 8.2

3HAUYECHHE MUTO3a M Meio3a B Tema 9.1; 9.2

e — [IpodeccuonanpHO
HpEeMCTBEHHOCTH MEXITY OPHECHTUPOBAHHOE COJICPIKAHHE:
MOKOJICHUSIMH, 3aKOHOMEPHOCTH Ilpencrapienyue  pesy.IbTaToB
WHIWBUIYaTbHOTO  pa3BUTHA, TIPAKTHICCKUX pabot
CIIOCO6BI PA3MHOKEHHS Ilpakmuueckaa padboma Ne9

OK 01, OK 02, OK 07 ; TIK 4.3

cpopmupoanHocms ~ yMEHUH | 3HaeT  CYIIHOCTh  mporeccoB | -OpoHTaNBHBIN OMPOC

OOBSICHATH pe3yabTaThl | HacAeACTBEHHOCTH u | - Crapr-3aganue

OHOJIOTHYECKUX H3MEHYNUBOCTH, tanel | Tema 5.3

9KCIEPUMEHTOB, pelarh | CKpelMBaHMH,  reHeTHYecKylo | - Pa3paboTka rioccapus
OJICMCHTApPHBIC OHOJIOTHYECKHE TEPMHUHOJIOTHUIO, XPOMOCOMHYIO | - 3amoJjIHCHUC CpaBHHUTEIBHBIX
3a/1a4u; TEOPHIO HACJIE/ICTBEHHOCTH, | Ta6mu

3HaHue CYIIHOCTH TIPOIIECCOB | 3HAYCHHUE TFCHETHKH A | - TecTHpOBaHHUE
HaCIIeICTBEHHOCTH M | CCNCKIMH M MEIMIMHBL, YCTICXH | _ 7o o ompoc

WU3MEHUYUBOCTH, THUIIBI | CEJICKIIMOHEPOB,  HANpPaBICHUS

CKPEUIMBAHUIM, TEHETHYECKYIO | OMOTEXHOJIOTUU - JuKTanT Ha HCHOHLSOBaHH?
TEpPMHHOJIOTHIO, XPOMOCOMHYIO apryMEeHTOB, OHMOJOTUYECKON
TeopHIo HACITE/ICTREHHOCTH, TEPMHUHOJIOTUHA U CUMBOJINKA
3HAYEHHUE IEHETHKH ISt Tema 10.1-10.2

CeJICKIINN " MEIULHBL, Ipogpeccuonanvho

YCIIeXOB CENEKIMOHEPOB, OPUEHMUPOBAHHOE COOEPICAHUE
HaIpaBJIeHUss OMOTEXHOJIOTUH; ) AHanu3 ACATCILHOCTH
yMenue 0OOCHOBHIBATH MECTO U O0YHaIOIIMXCS HA 3AHSATHH

pOJIb OMOJIOTHYECKUX 3HAHHN B Tema 10.3-10.4

MIPAaKTUYECKOH  JIESITEIbHOCTH

Jro/ied, pa3BUTHH COBPEMEHHBIX

TEXHOJIOTUI

OK 01, OK 02, OK 07; I1K 4.3

cpopmuposanHocmy 3Haer OCHOBHYIO | PpOHTaANIBHBIN ONpOC
COOCTBEHHOH  NO3MLUUHM IO | SBOJIOLHOHHYIO Teopuio, | - Crapr-3anaHue

OTHOIICHUIO K OHOJOTHMYSCKOM | MPUUHHBI SBOJIIOLINH, eé | Tema 6.1-6.3

WHQOpMAIUK, TOTy4aeMOH |3 | 3aKOHOMEPHOCTH, newkymue | PazpaboTka rmoccapus

Pa3HbIX HCTOYHHKOB, K | CHIIBI; - 3anoJIHEHUE CPaBHUTEIbHBIX
[IOOAIBHBIM  OKOJIOrMYECKMM | 3HACT ~ OCHOBHBIC — THIOTE3BI | 1aGuy

npobjieMaM W NyTSIM WX | BOSHUKHOBEHHS KH3HH Ha 3emJe, | _ Tectuposanue

peLICHUAMH; OCHOBHBIC ~ OTallbl  SBOMIOUHH | para 7 1. 7.3

3uanue  OCHOBHOM  TEOPHH | UEIIOBEKA, UEIOBEUECKUX Pac

[IpencraBnenne  pe3yapTaTroB
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OMOJIOTUA — DBOJIIOIMOHHOM,
MPUYUHBI SBOJIIOINH, eé
3aKOHOMEPHOCTH,  JIBHXKYIIHUEC
CHIIHI,

3nanue OCHOBHOW  THIIOTE3bI
BO3HMKHOBCHHUS  JKM3HM  Ha
3emuite, OCHOBHbIE JTaInbl
SBOJIIOIUH JeI0BeKa,
YEJIOBEUSCKUX pac

Ymenue ncronp3oBaTh 3HAHMS O
COBpPEMEHHOM
€CTECTBCHHOHAYYHON KapTUHE
MUpa B 00pa3oBaTeNbHOW WU
podeCCHOHATTEHOM
JIeSITCIIbHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 4.3

MPAKTUYECKUX pabot
Ilpaxmuueckan paboma Ne6-8




