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1. MACHOPT NPOI'PAMMBI YYEBHOU JUCHHAITINHBI
«BHUOJIOI' U5 »

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHONl JHUCLUMIUIMHBI ~ SIBISETCS YacThlO  MPOTrpPaMMBI
NOJATOTOBKHU CIIELMATIMCTOB cpeAaHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
CIIEIUATBHOCTH 35.02.16 OKCIUIYATALIUA n PEMOHT
CEJIbCKOXO3SIMCTBEHHOU TEXHUKU 1 OBOPYJIOBAHUSL.

1.2. MecTo IMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIEIUATUCTOB
CpEIIHEro 3BE€Ha

VYyebnas nucuumiuHa «buonorus» sBigercss NpopUILHON TUCHUTIITMHOM
0011e00pa3oBaTeNBLHOTO IIUKIIA OCHOBHOM 00pa30BaTeIbHON MPOrPAMMBI.

1.3. Hean u 3agauM JUCHMILVIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOCHHUA
TUCHMILTAHBI:

1.3.1. lean 1 3aga4mn JUCUUIJINHBI

Hean: d¢opmupoBaHue y CTYACHTOB TMPEACTABICHHS O  CTPYKTYpHO-
GyHKIMOHATBLHOM OpraHu3allii JKUBBIX CHCTEM pPa3HOTO paHra KakK OCHOBBI
OPUHATUS PEIICHUA B OTHOIIEHWH OOBEKTOB JKMBOM TIPUPOABI U B
MIPOU3BOJICTBEHHBIX CUTYAIIHIX.

3amauu: 1) chopMupoBaTh NOHUMAHUE CTPOCHUSI, MHOTOOOpa3Hsi U 0COOEHHOCTEN
KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3alliH, 3aKOHOMEPHOCTEW MpOTEKaHUs
OMOJIOTMYECKUX TPOLECCOB W SBJICHUW B OKpYXXarOUIE cpeae, LEeI0CTHOM
HAyYHOW KapTUHBI MHpA, B3aUMOCBSI3M M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS ONPENENSATh JKUBbIE OOBEKTHI B MPUPOJE; MPOBOJUTH
HAOJIOICHUS 32 DKOCUCTEMAaMHM JIJIsi BBISIBIICHUS €CTECTBEHHBIX U aHTPOIIOTCHHBIX
W3MEHEHHU I, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX OHOJIOTHUECKUX
HKCMEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHHUEM TpaBUI OE30MaCHOTO
oOpareHus ¢ 00beKTaMu U 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWHOOpPMAIUMIO OHOJIOTHUYECKOTO
XapakTepa U3 pa3IMuHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS POTHO3UPOBATH  IMOCJIEACTBUSI  CBOEH
JEeSATEIbHOCTH TI0O OTHOUIEHUIO K OKPY>KaIoIIeW cpene, COOCTBEHHOMY 3/I0pOBbIO;
000CHOBBIBaTh U COOJIIOAATh MEPhI MPOPMITAKTUKHN 3a00I€BaHUIA.

6) chopmMupoBaTh MOHMMAHWE 3HAYMMOCTU JOCTHKEHUN OHOJIOTHYECKOM
HAyKM W TEXHOJIOTUW B TIPAKTUUYECKOM JEATETbHOCTH 4YEIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH.



1.3.2. Ilnanupyemble pe3yabTaThbl 0CBOCHHUS 00111€00pa3oBaTeIbHOM JUCHUILIHHBI B cooTBeTcTBHH ¢ PT'OC CI1O
u Ha ocHoBe PT'OC COO

Kox ¥ HauMeHOBaHHe
¢dopmupyembIx
KOMIIeTeHII M

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beioupars crioco0bl
peleHHus 32124
npogeccuoHAIbHOM
AeATeIbHOCTH
NPUMEHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM

MP 05.B yactu TpyZ0BOro BOCIIMTAHHUSA:
— FOTOBHOCTB K TPYAY, OCO3HAHHUE LICHHOCTH MAaCTEPCTBa,

TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHUBHOM JIeSTEILHOCTH
TEXHOJOTUYECKOM M  COLMAJIbHOM  HAIpaBJIECHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATh, IJIAaHUPOBATh n

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;
— HHTEpeC K pa3MyHbIM cdepaM HpodecCHOHAITbHON
JESITELHOCTH,

OsBnageHue YHUBEpPCaIbHBIMU
MMO3HABATEJILHBIMHU JIE€HCTBUSIMU:

MP 01. ba3zoBrle moruueckue IeUCTBUS:
— CaMOCTOSITENbHO (OPMYJITUPOBATh U AKTYaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

— YCTaHaBJ'II/IBaTI) Cym@CTBeHHI)H\/II HpI/IBHaK NN
OCHOBaHUs i1  CpaBHEHHs, KiIaccupUKalUU U
000011eHMS,

— OMNpCACIIATh LCIINU ACATCIBHOCTH, 3aAaBATh IMAapaMCTpPhI
N KpUTCPUHN UX JOCTUIKCHUA,

— BbBIBJEITH 3aKOHOMEPHOCTU U IIPOTHBOPECYHA B
pacCMaTpUBACMBIX SIBJICHUAX

— BHOCHUTBb KOPPCKTHBBI B JCATCIBHOCTb, OLCHWBATDH
COOTBETCTBUC PE3YJIbTATOB MLCJIAM, OLCHHWBATH PUCKHU
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

— Ppa3BHBaTb KPC€AaTUBHOC MBIIUICHUC IIpU PCIICHHUN
KHN3HCHHBIX HpOGJ’ICM

I1P6.01. CdopmMupoBaHHOCTH 3HAHWUH O MECTE W POJH
OMOJIOTHH B CHUCTEME HAyYHOTO 3HAHUS, (DyHKIIMOHAIBLHON

IPaMOTHOCTH  YeJOBEKa ISl PEHICHUs IKU3HEHHBIX
npo0em;

[1P6.02. CdopMupoBaHHOCTb  YMEHHUS  pPacKphIBaTh
coziepKaHue OCHOBOIIOJIATAIOIINX OMONIOTHYECKUX
TEPMUHOB W TIOHSTHIA: JXU3Hb, KJETKA, TKaHb, OpTaH,
OpPraHM3M, BHJ, TOMYJISIMs, DSKOCHCTEMa, OWOIIEHO3,

6uocgepa; Meraboa13M (0OMEH BEUIECTB U MpPEBpAIlCHUE
SHEPTHH ), TOMEOoCTa3 (caMoperyJisius), OMocuHTe3 Oerka,

CTPYKTypHas OpraHu3arus KHUBBIX CHCTEM,
JMCKPETHOCTb, CaMOpPETyJIALUs, CaMOBOCHPOU3BEACHUE
(penponykiusi),  Hacle€ACTBEHHOCTb,  HW3MEHUYUBOCTbD,
9HEPro3aBUCUMOCTb, POCT M Ppa3BUTHE, YPOBHEBad
OpraHu3aIys;

I1P6.03. CdopMHpPOBaHHOCTE  YMEHHMSI  PACKpBIBATh

coJiepKaHue OCHOBOIIOJIATAIOIINX OUOTOTHYECKUX TEOPUI
U TUIIOTE3: KIETOYHOW, XPOMOCOMHOM, MYyTallMOHHOW,
3BOJIIOIIMOHHOM, TPOUCXOKICHHS KU3HU U YEIIOBEKA;

I1P6.04. CdopMHpPOBaHHOCTE  YMEHHMSI  PACKpBIBATh
OCHOBOIIOJIATr AFOIIINE OMOJIOrMYECKHE  3aKOHBl U
3akonomeproctd (I'. Mennens, T. Moprana, H.N.

BaswiioBa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuiib
UX MIPUMEHUMOCTH K KHBBIM CHCTEMAaM;

[1P6.05. IlpuoOpeTeHue ombITa MPUMEHEHUS OCHOBHBIX
METOZIOB  HAYYHOTO  TO3HAHHWS, HCIOJb3YEMBIX B




MP 03. ba3zoBsle uccienoBaTeabCKUe AeHCTBUS:
— BJAJCTh HaBBIKAMHU Y4YEOHO-HUCCIIEAOBATECIBCKON H

MPOSKTHON  JIEATEIBHOCTH, HAaBBIKAMH  pa3pelieHus
npo0Jem;

—  BBIABIATH  NPHYUHHO-CIICACTBEHHBIC  CBSI3U W
aKTyaJW3upoBaTh 3a/ady, BBIIBUTATh THIIOTE3y €€

peIlleHus], HAaXOIUTh apryMEHTHl JUIs JO0Ka3aTelbCTBa
CBOMX YTBEP)KICHHH, 3a/JaBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

— aHAJM3HMPOBATH IOJIyYCHHBIC B XOJC PCIICHUS 3aTauu
Pe3yNIbTAThI, KPUTHYECKU OIEHUBATH WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

— YMETh TICPEHOCHTHh 3HaHWS B TIO3HABATCILHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

— YMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

— BBUIBHTaTh HOBBIC HJICH, IpeIJIaraTh OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

— CIIOCOOHOCTh MX HCIIOJIb30BAHHUS B ITO3HABATEILHOM U
COILIMANILHOM MPaKTUKE

OWOJIOTUH: HAONIONACHUS W OIWCAHUS JKUBBIX CHCTEM,
IPOLECCOB M SIBIICHUH; OpraHu3alliil M IPOBEICHUs
OMOJIOTUYECKOTO AIKCIEPUMEHTa, BBIIBIIKEHUS THUIIOTE3,
BBISIBJICHUS ~ 3aBUCHUMOCTH  MEXIY  HCCIeIyeMbIMU
BEITMYMHAMHU, OOBSICHCHHUS TOJNYyYEHHBIX PE3yIbTaTOB H
(hopMynupoBaHUs BBIBOJIOB C MCIOJIb30BAHUEM HAyYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

[1P6.06.  ChopMHUpPOBAaHHOCTH  YMEHHUS  BBIACIATH
CYILIECTBEHHbIC MPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
9YKapuoOT;  OJHOKJETOYHBIX U  MHOTOKJIETOYHBIX
OpPTaHW3MOB, BHJIOB, OHOTCOIIEHO30B M JKOCHCTEM;
OCOOCHHOCTH  MpOLIECCOB ~ OOMEHa  BEUIeCTB U
NpeBpalleHus JHEPTrUM B KJIETKe, (POTOCUHTE3a,
IIACTUYECKOTO u HHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a,  MHUTO03a, Meio3a,  OIUIOJOTBOPEHUS,
pa3BUTHS U PA3MHOXKCHHS, WHAUBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOpbObI 3a CyYIIECTBOBAHHE,
€CTECTBEHHOI'O otbopa, BUI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele OOuTaHws,
BJIUSHUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPONOTE€HHBIX
H3MEHEHHMH B  JKOCHCTEMax  CBOE€H  MECTHOCTH,
KpPyrOBOpPOTa BEIIECTB M MPEBpPALIEHUE HHEPIrUu B
o6uocdepe;

I1P6.08. ChopMupoBaHHOCTb yMEHUs pelarhb
OMOJIOTMUECKHE 3a/laud, COCTaBJIATh TE€HOTHUITUYECKUE
CXEeMBbl CKpEINIMBaHUS JJIS Pa3HbIX TUIIOB HACIEIOBaHUS
MPU3HAKOB y OPraHW3MOB, COCTABIISITH CXEMBI MEpPEHOCA
BEIIECTB M DHEPrUU B JKocucTeMmax (Ienu MUTaHus,
TUILEBHIE CETH)

OK 02. Ucnoab30BaTh
COBpeMeHHbIE CpeACcTBA
MOMCKA, AaHAJIN3A "
HHTEpHpeTauuu

JIP 04. B o6acTy IEHHOCTH HAyYHOT'O TTO3HAHUS:

- c(OpMHPOBAHHOCTh MHPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO Ha

I1P6.09.ChopmupoBaHHOCTH YMEHUU KPUTHUYECKU
OIICHUBATh WH(MOPMAIUI0 OMOJIOTHYECKOTO COICp>KaHMUs,
BKJIFOYAIOIIYIO TICEBIOHAYYHBIE 3HAHHS W3 Pa3IAYHBIX
HWCTOYHUKOB (CpeICTBa MAacCOBOW MH(OpMAIMK, HAYYHO-




uHopManuu u
HH(OpPMAIIHOHHBIE
TeXHOJIOTHH JJIs1
BbIINIOJIHCHHS 32124
npogeccuoHAIbHOK
AesITeIbHOCTH

JUAJIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIMKYJIbTYPHOM MHUPE;

— COBEpILICHCTBOBAHUE SI3BIKOBOM M  YHUTATEIIbCKOU
KyJbTYpbl Kak CpEICTBAa B3aUMOJICHCTBUS  MEXKIY
JIOIbMU U IMO3HAHUS MUDA;

— OCO3HaHHWE IIEHHOCTHM HAy4YHOH JICSATEIbHOCTH,

TOTOBHOCTH OCYLLECTBIIATh IIPOECKTHYIO u
UCCIIEN0BATEIBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B
rpyIIe;

MP 05. OspnageHue YHHBEPCAJIbHBIMHA  y4eOHBIMHU
MI03HABATEIbHBIMU JACHCTBHUSMH:

B) paboTa ¢ uHpopMaIuei:

— BIAACTh HABBIKAMU TIOJYYCHUS HMHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISITh TIOWCK, AaHalM3, CHCTEMATHU3aLHUI0 U
UHTEPIPETALNIO HHPOPMAIUHN PA3IUYHBIX BUIOB U (POPM
NPECTaBIICHHUS;

— Cco3/aBaTh TEKCTHl B Pa3jIM4YHBIX (popmarax c y4yeToM
HazHaueHUs WHGQOpMAMK W LEJNEeBOM  ayAUTOpHH,
BbIOMpass ONTUMalIbHYIO (GOpMy TMpEACTaBICHUS U
BU3YyaIIU3aIliH;

— OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb
UHPOpPMAIINHU, €€ COOTBETCTBUE MPABOBHIM M MOPAIBHO-
THYECKUM HOPMaM;

—  HCIONB30BaTh  CpeAcTBa  HMH(DOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOT Uit B peleHnH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIIMOHHBIX
3amad ¢ coOmoJeHHeM TpeOOBaHWH  SPrOHOMHKH,
TEXHUKHA O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M JTHYECKUX HOPM, HOPM HH()OPMAITMOHHOU
0e30I1acHOCTH;

— BIQJCTh HABBIKAMHM DPACIO3HABAHHUA W  3aIIUTHI
uHopManu, MH(POPMALIMOHHOM 0e30macHOCTH

MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITUICCKUEC
aCIIeKThl COBPEMEHHBIX HCCIIEJIOBAaHWA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;, PacCMaTPHUBATh IIIOOATBHBIC
IKOJIOTUYECKUE poOIeMbI COBPEMEHHOCTH,
(¢bopMUpOBaTh MO OTHOIICHHIO K HHM COOCTBEHHYIO
TIO3HIINIO;

c(OpPMUPOBAHHOCTh YMEHUU CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M  YCTHBIE COOOLICHHS Ha  OCHOBE
OHMOJIOTUYECKOI uH(pOopMaIuu u3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO WCIIOJIb30BaTh IOHATUHHBIN
anmapar OuoJIoTUr




JIMYHOCTH

OK 04. D¢ dexTuBHO
B3aMMO/1eiiCTBOBATH U
padoTaTh B KOJUIEKTHUBE U
KOMaHj1e

JIP 05. ['oToBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;

MP 03. OBianenue HaBBIKAMHU y4eOHO-
WCCIIEIOBATEIIbCKOM,  MPOEKTHOM U COLMAJIbHON
JESITEIbHOCTH;

MP 02. OBnanenue YHUBEpPCAIbHBIMU

KOMMYHHUKATUBHBIMU JCHCTBUSIMHU:

0) coBMeCTHasl 1€ TEIbHOCTD:

— MOHUMATh ¥ HMCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBUTyJIbHOU PabOTHI;

— TNpUHUMATh IeId  COBMECTHOM  JeSTEeNIbHOCTH,
OpraHM30BBIBATh M KOOPAMHUPOBATH JEHCTBUS IO €€
JOCTHKEHUIO: COCTABIISATH IUIAH JCUCTBUMN, pacpeeniTh
pOIM € YYETOM MHEHUH YYaCTHHKOB OOCYXKIATh
pe3yNbTaThl COBMECTHOM pabOTHI;

— KOOPJMHHUPOBATHh M BBINOJHATH pPabOTy B YCIOBHSX
pealbHOTO,  BUPTYQJIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

— OCYLIECTBJIATH MO3UTUBHOE CTPATErMUECKOE MTOBEACHHE
B pPa3JM4YHbIX CUTYyallUsX, HPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

JIP 07. OBnaneHue YHHUBEPCAIbHBIMHU pEryISTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

— MPUHUMATh MOTUBBI M apryMEHTHI JIPYTUX JOJEH mpu
aHaJIM3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

— IpHU3HaBaThb CBOE IMPaBO M MPAaBO APYrUX JOJEH Ha
OIINOKH,

— pa3BUBaTh CHOCOOHOCTH MOHMUMATh MHUpP C TO3UIUH
JPYroro 4yejoBeka

[1P6.05.IIpuobpereHre ombITa TPUMEHEHUS OCHOBHBIX
METOJI0OB  HAy4YyHOrOo  IIO3HAHUS, MHCIOJIb3YyEMBIX B
OuOJOruM: HAONIONACHUS W OIUCAHUS JKUBBIX CHCTEM,
IIPOLIECCOB M SIBJIEHUH; OpraHu3alud U IPOBEACHUS
OHMOJOTUYECKOI0 HKCIEPUMEHTA, BBIIBMKEHHUS TUIOTE3,
BBISIBJIEHMSI ~ 3aBUCUMOCTH  MEXJIYy  HMCCIEAYEMBbIMU
BEJIMYMHAMU, OOBSICHEHHUS TMOJYUYEHHBIX PE3yJIbTaTOB U
(hopMynupoBaHUs BBHIBOJIOB C MCIOJIb30BAaHUEM HAyYHBIX
IOHATUM, TEOPUI U 3aKOHOB

OK 07. CopeilicTBOBAThH
COXPAHEHHMI0 OKPYKaIOIIei

JIP 14. B obnacty 3K0J10r14eCKOro BOCIIMTAHUS:;
—  chOpPMHPOBAHHOCTh  DKOJOTHYECKON  KYJBTYPHI,

[1P6.07.CdhopmMupoBaHHOCTH YMEHUS MIPUMEHSATH




cpensbl,
pecypcocdepekeHHI0,
NPUMEHATH 3HAHUSA 00
H3MEHEeHUM KJIMMATa,
NPUHLIMIBI 0epesKINBOro
NMPOU3BOACTBA, 3(P(PEeKTUBHO
JIeiCTBOBATH B
Yype3BbIYAHHBIX CUTYAUMSAX

IIOHMMAaHUC BIIMAHUA COMAJIbHO-O9KOHOMHWYCCKUX
IIponeccoB Ha COCTOSAHHUC HpHpOZ[HOﬁ u COHHaHBHOﬁ

cpelbl, OCO3HaHUE r1106a7IbHOTO Xapakrepa
9KOJIOTUYECKUX MPOodIIeM;

— IUIAHHUPOBAaHHWE M OCYILIECTBICHUE JEHUCTBUU B
OKpyXKarolled cpeJe Ha OCHOBE 3HAHUA  Leled

YCTOMYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JCHCTBHUIl, NPUHOCSIIIUX BpE.
OKpYXaroIlIeH Cpeae;

— yMeHHe MIPOrHO3UPOBATh
9KOJIOTMUYECKHE MOCJIC/ICTBUSI
NENCTBUI, IPEIOTBPALATh UX;

— pacliupCHUC OIbIiTa ACATCIbHOCTHU DKOJIOTHYECKON
HAIPaBIEHHOCTH;

— OBJQJICHUE HAaBBIKAMU Y4YeOHO-HMCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMANILHOM e TEIIbHOCTH

HeOJaronpusTHbIE
pEATPUHUMAEMBIX

MOJIYYCHHBIC 3HAaHUSA M OOBSACHEHUS OWOJIOTHYECKUX
MPOIECCOB W ABJICHUM, IJI NPHUHATHS MPAKTHYECKUX
pelIeHNu B TIOBCETHEBHOM JKU3HH C IEIBI0 00CCIICUCHUS
0€301aCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbS OKPYKAFOIIINX
JIOICH, COOJIIO/IEHUsT 3I0pPOBOTO OOpa3a KHU3HU, HOPM
rpaMOTHOTO TOBEACHUS B OKPYXaIOIIEH NPUPOIHON
cpene; TOHUMaHWE HEOOXOAMMOCTH  HCIIOJIb30BAHUS
JTOCTH)KCHHH COBPEMEHHOW OHMOJIOTMUM M OMOTEXHOJOTHMA
JUTSL pallMOHATIBHOTO TTPUPOAOIIOIB30BAHUS

IIK 1.2. [IpoBoauTs
TEXHUUYECKOE 00CITyKUBaHHE
CEbCKOXO035MCTBEHHON
TEXHUKH MPU SKCILTyaTaliH,
XPaHEHUHU U B 0COOBIX
YCJIOBHSIX SKCIUTyaTalllu, B
TOM YHCJIE CE30HHOE
TEXHUUYECKOE 00CITy)KHBaHHE.

MP 03. BnageHue HaBbIKaMH 1O3HABaTEJIbHOM, y4eOHO-
UCCIICIOBATEIbCKOW M IPOEKTHOM  JIeSATeNbHOCTH,
HaBbIKAMHU  pa3peuieHus NpodieM; CHOCOOHOCTh U
TOTOBHOCTb K CAaMOCTOSITEIbBHOMY TIOMCKY METO/IOB
pelIeHNs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO pa3IN4HbIX
METOJI0B MIO3HAHHUS.

[1P6.11.Ymenue peliarb yaeOHbIe 3a/1a4u
OMOJIOTMYECKOTO COZIEP)KaHHs, B TOM 4YHCJIE BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3HM, NPOBOIUTH pPaCUeThI,
JieNaTh BBIBO/IbI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

IIK 1.5. BeinojassTs
ONEPATUBHOE IJIAHUPOBAHUE
BBITIOJIHEHHSI pa0oT 110
TEXHUYECKOMY
00CITyKUBAaHUIO U PEMOHTY
CEJIbCKOXO035MCTBEHHOU
TEXHUKH W 000pY0BaHMSI.

MP 02. VYMeHue MpOAYKTHUBHO  OOIIAThCA U
B3aMMOJIEIICTBOBATH B nporecce COBMECTHOM
JeSITeIbHOCTH, YUUTBIBATh MO3ULUU JPYTHX Y4aCTHUKOB
NeSITebHOCTH, 3PPEKTUBHO pazperiaTb KOH(IUKTbI

[1P6.15.Ymenne miaHupoBaTh 1OJA  PYKOBOJCTBOM
HACTaBHUKAa M TNPOBOJUTH Y4eOHOE MCCIIEOBAHUE WIIH
MPOCKTHYIO paboTy B 00JacTé OWOJIOTHH; C YYETOM
HaMEUYeHHOH 1enu GopMynupoBaTh MpobdiemMy, THIIOTE3Y,
CTaBHUThH 3aJ[aud, BHIOMPATH a/JICKBATHBIC METOMABI ISl MX
pemieHus,  (GOpMyIHMpOBaTh  BBIBOABI;  MyOIMYHO
MIPEJICTABIISTH MMOJyUYESHHBIE PE3YIbTATHI
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl AMCHHUILIMHBI 118
B T.4.

OcHOBHOE coJepkaHue 98
BT. 4.

TEOPETUYECKOE 00yUCHHE 32
IIPAKTUYECKUE 3aHATHUS 26
1abopaTOpHBIC 3aHATUS 40
KOHTPOJIbHBIE pabOThI

WHIUBUTy IbHBINA TTPOEKT

IIpogeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 8
(copepkaHue NPUKJIATHOTO MOIYJIsI)

TEOPETHYECKOE 00yUeHUe 2
MPAKTUYECKUE 3aHATHUS 6
71a00paTOpPHBIC 3aHIATUS

KOHTPOJIbHBIE pabOThI

CamocrosiTeibHas padora

[IpomexyTouHas aTTecTanus (IK3aMeH) 12




2.2. TemaTu4yecKHii IVIaH U COAePKAHME Y4eOHOM IucHUILIUHBI «Brosorus»

Conep:xanue y4eOHOro MaTepuajia (0CHOBHOE M MPO(eccCHOHATBLHO-0PHEHTHPOBAHHOE), ®opmupye
HaumenoBaHue Oo6bem Mble
JadopaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSAITEIbHAsA padoTa 00y4Yaromuxcs,
pa3/iesioB U TeM A YacoB | KOMIETEH
0T
1 2 3 4
Paznen 1. Kiterka — cTpYKTYpHO-()YHKIIMOHAJIbHAS €IMHHUIIA JKUBOT'0 24
Tema 1.1. OCHOBHOe co/iep;KaHue 6
buogorus kak TeopeTnueckoe odyueHune: 2
Hayka. O6mas buonorus kak Hayka. CBs3b OMOJIOTUY C IPYTHMHU HayKaMH: OMOXuMusi, Onopusnka, OMOHUKA,
XapaKTEePUCTHKA  \regoreorpadust ¥ Ap. Posb m mecto Ouonoruu B (GOPMHUPOBAHUM COBPEMEHHOW HAYYHOM
KHUIHHA. KapTHHBI MUDA.
buonornueckn Paznoobpasue OuocucreM. Opranuzanusi OHOJOTHYECKMX CHCTEM. YPOBHHM OpraHU3aluu
BAXKHBIC o6unocucrem. O0mas XapaKTePUCTUKA KU3HU, CBOHCTBA )KUBBIX CHCTEM.
XHMHTIECKHE XUMUYECKUH cOCTaB KiIeTKH. HeopraHmyeckue BelIeCTBA KIIETKH, UX OHOJIOrHYecKas poJib.
COCTHHECHMS OpraHnyeckue BEmecTBa KICTKU
IIpakTHYeckune 3aHATHSA: 2 OK2
Ponb GenkoB, yrieBOJAOB W JKUPOB B OpPraHU3ME YeJIOBEKa. BUTaMUHBI U OHOJOTHYECKU
aKTHUBHBIC JI00AaBKHM, WX 3HAYCHHE B JKM3HM OpPraHW3Ma 4YejoBeKa. | MIo- W aBUTAMHUHO3BI MX
nocaencTBus. [IpencraBieHre YCTHBIX COOOIICHWH € Mpe3eHTaIMel, MOJTrOTOBICHHBIX I10
MEPEYHIO HCTOYHUKOB PEKOMEHIOBAHHBIX MTPEIOIaBaTeIeM
JlabopaTopHbIe 3aHATHSA: 2
JIaboparopHas padota «Onpenenenue BuTaMuHa C B IPOJYKTaX MATAHUSD).
[ToaroroBka BapWaHTOB OMbITA, HAOJIOJICHHE 32 KAYeCTBCHHBIMH PEAKIUSMHU, 3arOJHCHUEC
paboueii TaOIUIbI, HHTEPIIPETAIUS HAOJII0JaeMbIX SIBJICHUH, (OPMYJIMPOBaHKE BHIBOJIOB
Tema 1.2. OcHoBHOE coaepKaHue 6
CTpyKTYypHO- Teopernyeckoe o0yueHue: 2
¢ynkuuonanbHast | Kierounass teopust (T. IIsamn, M. Ilneiimen, P. BupxoB). OCHOBHBIE IOJOKCHUS OK1
OopraHusaunus COBPEMEHHOM KIIETOYHOW TEOpPUHU. THUIBI KIETOK: 3YKAPUOTHYECKas M IPOKaApPHOTUYECKAs. OK 2
KJIETOK. CpaBHHTEIbHAS XapaKTEPUCTHUKA KIETOK JYKApHOT (pacTHTENbHOM, >KUBOTHOM, TPHOHOI). OK 4
HexJerounnie CTpoeHue MPOKapHOTHIECKON KICTKU. BUPYChI — HEKIeTOYHbIC (POPMBI KHU3HU U OOJIUTATHBIC

(popMbl KH3HU

Mapa3nuThbl
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JlabopaTopHble 3aHATHS:

JlabopatopHas pabota «CTpoeHHE KIETKH (pacTeHHUs, JKUBOTHBIC, TPUOBI) M KJIETOUYHBIC
BKITIOUCHUS (KpaxMall, KApOTUHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI)».

[lpuoOpereHue onbiTa NPUMEHEHUS TEXHUKH MHUKPOCKONHMPOBAHUS TPU  BBIMOJIHECHUH
n1abopaTopHBIX paboT.

[ToaroroBKa MUKpOIIPENIapaToB, HAOIIOICHHE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE Pa3IHYUil
MEXy U3y9aeMbIMH OOBEKTaMH, HHTEPIpPETAIis HAOII0aeMbIX SIBJICHUN, (HOPMYITHpPOBAHHE
BBIBOJIOB

HpaKaneCRne 3aHATHUA:

Bupycubie u  OakrtepuanbHble  3a0osieBanusa. OOmMe  MPUHIMIBI  KCIOJIB30BAHUA
JIEKapCTBEHHBIX BELIECTB.

Oco0eHHOCTH TPUMEHEHUS AaHTUOUOTHKOB.

[IpencraBieHne YCTHBIX COOOILIEHUN C TNpe3eHTalued, MOArOTOBJIEHHBIX IO IEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAaHHBIX MIPENOAaBaTeIeM

Tema 1.3. OcHOBHOe coJiep:KaHue
CTpykTypHO- Teopernyeckoe o0yueHue:
¢ynkuuonanbHbie | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HAGOp KIETOK, TOMOJIOTUYHBIE W HETOMOJIOTHYHBIC
¢akTopsbl XPOMOCOMBI, TAIUIOUAHBIA W JurionaHbii HaOop. Hykmeunnoseie kucnortel. JIHK, PHK.
HACJIeAICTBEHHOCTH. | CTpoeHHE HYKJIEHHOBBIX KHUCIOT. Hyxieorunpl. KommiemeHnTapHble a30THCTBIE OCHOBAHUS.
ITpomeccor [TpaBuno Yapradpda. Crpykrypa [JHK — nBoiiHas cnoupans. MecToHaxoxaeHue W
MaTpPpUYHOI'0 o6uonornyeckue ¢pynkuuu JJHK. Buasr PHK. @ynkunu PHK B kietke. OK 1
CHHTEe3a Marpuunsiii cunte3 JHK — perumkanua. Ilpuamuner perumkanuu JHK. Mexanusm OK 2
perunkanuu JIHK. Penapanus JIHK. Peakiuu matpuuHoro cunresa. I'eHeTndeckuil Koz, €ro
CBOMCTBA.
Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsauus u ee stanel YcioBust OmocuHTe3a
6enka. Ctpoenue T-PHK u kogupoBanue amuHOKUCI0T. Posb pubocom B OnocuHTE3e Oenka
IlpakTHYeckHe 3aHATHIA:
Pemenne 3aga4 Ha onpeneseHNe MOCIEeN0BATEIbHOCTH HYKIECOTHI0B, aMUHOKHCIIOT B HOPME U
B Clly4ae U3MEHEHHUs M1oclIeoBaTeabHOCTH HykieoTnnoB JIHK
Tema 1.4. OcHOBHOe co/iep:KaHue
OOmen BemecTs U | Teopernueckoe ooyuenue:
IpeBpanieHue AccUMMIAIIAA M OUCCAMWIALINA — JIBE CTOPOHBI Mmera0oim3Ma. Tunel OOMeHa BEIECTB: OK 2

IHEPIrum B KJIETKE

aBTOTPOGHBIA U reTepoTpOoQHBIN, adpoOHBI U aHA’POOHBIA. DHepreTuyeckoe odecreueHue
KJeTKu: npespanienne ATO B 0OMEHHBIX Mpolieccax.
[TepBUYHBII CHHTE3 OpraHMYECKHMX BellecTB B KieTke. Ilmactuyeckuii oomeH. DoTocuHTE3
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XemocuHTe3. AHa’poOHBIA SHEpreTudyeckuil oOMeH. AHa’poOHBIE OpraHu3Mbl. bpoxenue,
aBTOTPO(MHBIN U TeTepOTPOdHBINH TUI MUTAHKUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI
OMOTEXHOJOTHH. JTambl dHEpreTuyeckoro obomena. ['nmukonms. buonormueckoe OKHCICHUE,
WM KJICTOYHOE JIbIXaHHE

Tema 1.5. OcHOBHOe coJiep:KaHue 4
Kusnennbiii uUKA | JIabopaTopHbIe 3aHATHA: 4
Kjaerku. Muros. JlaboparopHas pabota «CpaBHEHHE MUTO3a U MEMO03a B KJIETKAaX 3yKapHOT.
Meiio3 Knerounslii nuki, ero mepuoisl u peryisiuus. llepuonbl untepdasbl, UX OCOOEHHOCTH. OK 2
Henenue xnerku — muto3. Cragum MuTO3a M Impoucxondiue Ipouecchl. Kapuokunes u OK4
LUTOKHUHE3. buonormyeckue 3HaueHHE MUTO3a. Melo3 — peayKUMOHHOE JIEJICHUE KIIETKH.
Cranuu meiioza. Meiio3 — OCHOBa MOJIOBOTO pa3MHOXKeHHs. [loBeeHne XxpoMocoM B Meno3e.
Kpoccunrosep. buonorudeckuii cmpicin meiro3a. DddekTsl Meio3a. Melo3 B KU3HCHHOM
LIMKJIE OPTaHU3MOB
Paznen 2. Ctpoenue u GpyHKIIMU OPraHu3Ma 28
Tema 2.1. OcHOBHOe coJiep:KaHue 4
Crpoenne TeopeTnueckoe o0yueHue: 2
OpraHusma OpnHoknerounble opraHu3mbl. KosioHManbHblE OpraHu3Mbl. MHOTOKJIETOYHBIE OpPTraHU3MBI. OK 2
B3aumocBs3p yacteit MHOTOKJIETOYHOro opraHuzMa. @yHkuus. Opranbl ¥ CUCTEM OpPraHoOB. OK 4
['omeocTas opranusMa u €ro nojJiepKaHue B IpoLEcce KU3HEAEITEIIbHOCTH.
DyHKIHMOHAIbHAS cucTeMa opraHoB. TkaHu pacteHuil. TkaHU KUBOTHBIX
IIpakTHYeckHe 3aHATHA: 2
Teopuss  KJOHaNbHO-celNeKTUBHOro uMmMmyHutera II.  Opmuxa, W.M. Meunuxosa.
WNudexnnonHble 3a001eBaHus U dNUeMusl. BaxkHeiue snuieMuy B UCTOPUH YeJI0BEYECTBa.
Baxnunarnus kak npoduiaakTika HHPEKIHOHHBIX 3a001€BaHUM.
[IpencraBiaeHne YCTHBIX COOOIIEHMM € Tpe3eHTalMed, IMOATOTOBIEHHBIX MO MEPEevHIo
MCTOYHUKOB, PEKOMEHOBAaHHBIX IIpenoaaBaTesieM
Tema 2.2. OcHOBHOe coJep:KaHue 2
DopmMbI Teoperuyeckoe o0yueHue: 2
Pa3MHOKeHUA @opMbl pa3MHOKEHHsI opraHu3MoB. becrosioe n monoBoe pa3MHOkeHHe. Bujpl Gecronoro OK 2
OPraHu3MoB Pa3MHOXKEHUS: MPOCTOE JIeJIEHnEe HaJBOE, TOYKOBaHHE, pPa3MHOXKEHHE CIIOPAMHU, BET€TaTUBHOE
pasMHOXKEHHUe, pparMeHTanus, KIOHUPOBAHHUE.
ITonoBoe pa3MHOKEHUE
Tema 2.3. OcHOBHOe co/iep:KaHue 2 OK2
OHnToOrenes Teopernueckoe o0yueHune: 2 OK 4

14



pacTeHmi, l'amerorenes y xuBoTHBIX. CrnepmaroreHe3 u ooreHe3. CTpoeHHE IIOJIOBBIX KIIETOK.
KMBOTHBIX H OmogoTBOpeHne U AMOPHOHAIBLHOE pa3BUTHE >KUBOTHBIX. [lapTeHorenes. DmOpuorenes (Ha
YyeJioBeKa npuMepe JaHieTHuka). Cragun sMOproreHesa.
Poct u pa3Buthe xuBoTHBIX. [locTamOpuonaneHblil nepuoa. [Ipsmoe u HenpsiMoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX KUBOTHBIX. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U YesoBeka. [lepuoabl OHTOreHesa uenoBeKa.
buonoruueckoe crapenue u cMepThb. ['epoHTOIOTUS.
['amerodut u cnopodut. PazmHoxeHre u pazButue Bojopocieil. PazMHoxeHne U pa3BuTHE
CIIOPOBBIX pacTeHHH. Pa3mMHOXKEHME M pa3BuTHE CeMeHHbIX pacteHuid. Poct. Ilepuonsl
OHTOI€HE3a PACTEHUM.
Tema 2.4. OcHOBHOE cojiepKaHue
OcHoBHBIC Teopernueckoe o0yueHnue:
NOHATHUS ['eHeTnka Kak HayKa O HACJEJCTBEHHOCTM W W3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE
TeHEeTHKH. TE€HETUYECKUE MOHATUSA U CUMBOJIBI.
3akoHomMepHOCTH 3aKOHOMEPHOCTH oOpa3oBaHMs rameT. 3akoHbl I'. Mennens. MoHoruopugHoe cKpenBaHue.
HacJIie10BaHu. [IpaBuiio HOMUHUpPOBaHUS. 3aKOH €AMHOOOpa3usi MEPBOrO MOKOJICHHA. 3aKOH PacIIeIUICHUS
B3aumoneiictBue npusHakoB. Llurosornueckue OCHOBBI MOHOTMOPHAHOTO cKpeuuBaHus. JluruGpunHoe
TeHOB CKpelllMBaHMe. 3aKOH He3aBUCUMOro HacienoBaHus. [lomurubpuaHoe HacleIOBaHUE U €ro
3aKOHOMEPHOCTH. OK2
I'enotunn kak 1nenocrHas cucrema. MHOXeCTBEHHOE JencTBue TreHoB. [lieiorpornus. OK 4
MHOKeCTBEHHBI ~ ajienu3M. BzauMopaencTBue auienbHbIX TeHOB. KoaomMuHHpOBaHUE.
B3aumopeiictBue HeaulenpHbIX reHoB. KommementapHocTs. Onucras. [lonumepus
JlabopaTopHble 3aHSITHUS:
JlaGopatopHas pabota «CocTaBieHHE CXeM MOHOTUOPUAHOTO U TUTHOPUIHOTO CKPELIMBAHMUS.
Pemrenye reneTHuecKux 3amauy.
Pemenne 3amau Ha onpenesieHne BEPOSTHOCTU BO3HUKHOBEHMS HACIIEICTBEHHBIX IPU3HAKOB
OpyU MOHO-, JAHM-, TOJUTHOPUIHOM M AaHAJIM3UPYIOLIEM CKPELIMBAaHUU, COCTaBJICHHE
TEHOTUIIMYECKUX CXEM CKpELIMBaHMs
Tema 2.5. OcHOBHOe co/iep:KaHue
Cueniensnoe Teoperuyeckoe o0yueHue:
Hac/e10BaHue 3akonsl T. Moprana. CuHemieHHOE HacleJOBAaHWE TE€HOB, HAapYILIEHUE CLEIUICHMUS. OK 1
NPU3HAKOB. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH. OK 2

I'eneTnka moJsa

XpOMOCOMHBI MEXaHU3M ONpeleleHuss 1ojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHBI1 W reTeporameTHbld moJ. ['eHeTmueckass CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npru3HakoB, CUEILICHHBIX C ITOJIOM

15



JlabopaTopHble 3aHATHS:

JlaboparopHas pabora «PemieHue reHeTHUeCKMX 3adad (HAa B3aMMOJCWCTBUE TEHOB H
CLICIUIEHHOE C I10JIOM HACJIEI0BAHUE)».

Pemenne 3a1au Ha onpezeneHue BEPOATHOCTH BO3HUKHOBEHHS HACJIECTBEHHBIX MPU3HAKOB,
CIETJICHHBIX C MTOJIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBAHUS

Tema 2.6.
3akoHOMepHOCTH
H3MEHYHBOCTH.
I'eneruka
yeJIoBeKa.
Cenexknus
OPraHu3MoB

OCHOBHOe co/Iep;KaHue

=]

TeopeTI/meCKoe oﬁyqe}me:

BzaumopeiictBue reHotuna u cpeasl npu  GopmupoBaHuu (enoruna. HM3MeHUMBOCTH
npu3HakoB. KauecTBEHHbIE W  KOJMYECTBEHHbIC IIPU3HAKU. BHIbl W3MEHYMBOCTH:
HACJIEJACTBEHHAs M HEHACJIeJCTBEHHAs. 3aKOH T'OMOJIOTMYECKHX pPAIOB B HACJIEICTBEHHOU
n3menunBoctu (H.U. BaBuios).

MonudukanronHas, Uiy GeHOTUITUYECKasi U3MEHUYUBOCTD.

Hopwma peakuun npusHaka.

HacnenctBeHHas, Ui reHOTHIIMYECKAsi MN3MEHYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
MyTarnmonHas U3MEHYMBOCTh. Buabpl MyTaiuii: reHHbIE, XPOMOCOMHbBIE, TCHOMHBIE.

Kapuotun 4enoBeka. MeToapl HM3y4eHHs] TEHETUKM  YEJOBEKA: TIE€HEaJOTMYECKHid,
OJIM3HEIOBBIN, IUTOTEHETUYECKUM, OMOXMMHYECKHH, TMOMYJISIHOHHO-CTATUCTHYECKUH.
HacnenctBennsie 3aboneBaHusi ueioBeka. ['€HHbIE M XPOMOCOMHBIE OOJE3HU UEIOBEKa.
bone3nu ¢ HacienCTBEHHOW MPEapaclooKeHHOCThIO. 3HAUYEHUE MEIUIIMHCKON T€HETHKHU B
MPEIOTBPAIIICHUH U JICUEHUU TeHETHYECKHUX 3a00JIeBaHUI UeIoBeKa.

Cenekmusi Kak Hayka. MeTonbl CEJNEKIIMOHHOW paboThl. ['eTepo3uc W €ero MNpPUYUHBL.
HckyccTBeHHBIH OTOOP: MAacCOBBIA M MHIUBUAYATbHBIA. DTambl KOMOWHAITMOHHBIN CENEKITHH.
Coprt, nopoja, mramm

JlabopaTopHble 3aHATHS:

JlaboparopHas paboTa «PernieHne reHeTUYECKUX 3a/1a4 Ha HETIOJIHOE IOMUHHPOBAHUEY.
Pemenune 3ama4 Ha onpeneneHue TUIA MyTaluy MPU Nepefade HacIeACTBEHHBIX MTPU3HAKOB,
COCTAaBJICHUE TEHOTUITUYECKUX CXEM CKPEIIUBAHUS.

JlaboparopHass paboTa «ANTOPUTMBI pEIICHUS 3a/Jad Ha ONpEJETICHHEe BO3MOMKHOTO
BO3HMKHOBEHHSI HACJICICTBEHHBIX IPU3HAKOB MO CEJIEKIHUH, COCTaBJIECHHE TEHOTHUIMYECKUX
CXEM CKPEILMBAHUIN»

IlpakTHYecKkHe 3aHATHA:

Pemenue 3agad Ha onpeseneHne BEPOSITHOCTH BO3ZHUKHOBEHUSI HACIEICTBEHHBIX MPHU3HAKOB,
UCIIOJIb3YSl METOJIbl TEHETUKHU YEJIOBEKAa, COCTABJICHUE T'€HOTUITMYECKUX CXEM CKpEIIMBAHUM.
[IpencraBnenne yCTHBIX COOOIIEHWA C TPE3CHTAMEH O HACICACTBEHHBIX 3a00JIEBAHMSIX
YeJI0BeKa

OK 1
OK 2
OK 4
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Pasnea 3. Teopusi 3BoI00MH

12

Tema 3.1. UcTopust
IBOJIIOLIMOHHOTI' 0
y4eHHus.
MuxposBoJronus

OCHOBHOe co/Iep;KaHue

[\®]

TeopeTI/meCKoe oﬁyqe}me:

IlepBbie 3BOMONMOHHBIE KOHUENUMU. ['pagyanucruueckas sBomonuoHHas kKoHuenuus JX.b.
Jlamapka. JImxymue cuibsl 3Boronuu. Kpeanmonusm u tpancopmusm. Cucrema K. Jlunnes
U ee 3HaueHue A GOPMUPOBAHUS UIEH IBOTIOIIH.

[TpenmochUIKM BO3HUKHOBEHUS JapBHHHU3MA. ODBOJIOLUHUS BHJIOB B mpupoae. boprba 3a
cymectBoBanue. EctectBeHHblt 0TOOp. JlMBepreHuus MNpU3HAKOB U BUA000pa3zoBaHUE.
OCHOBHBIE TIOJIOKEHUSI CHHTETHYECKOM Teopuu sBooruu (CTI).

MuxkposBomonisi. ['eHeTHueckre OCHOBBI HBONMOLMU. MyTalud U KOMOMHAIMM  Kak
JJIEMEHTApHBIA  JBOJIOLMOHHBIM Marepuan. [lomymsanus Kak SJ€MEHTapHas €IUHHLA
sBomonuu. JIBumxkymme cunbl (akTopsl) 3Bomtonud. BumooOpa3oBaHue Kak pe3yibTaT
MUKPOIBOJIIOLUU

OK 2
OK 4

Tema 3.2.
MaxkposBosrouus.
Bo3HuKHOBeHHE U
pa3BUTHE )KU3HH
Ha 3emJie

OCHOBHOe co/iep:KaHue

=)

TeopeaneCKoe oﬁyqelme:

MakposBomitonusi. @opMbl U OCHOBHBIE HampaieHUs Makpossosrouuu (A.H. Cesepuos).
[Tytn pocTmwkeHus OHOJOTMYECKOrO Tporpecca: apomopdos, wuaumoamanrtanusi, oOmas
Jeresepanysi. Merobl U3y4eHHs MaKpOAIBOJIIOLMHU. 3aKOH 3apobllieBoro cxoacrea (3akox K.
bopa). buorenernueckuii 3akoH (3D. I['exkens, @. Miomiep). OOmmMe 3aKOHOMEPHOCTH
(TpaBuIIa) HBOJIIOIIUHU

JlabopaTopHble 3aHATHS:

JlaboparopHas paboTa « AHaJIN3 U OLIEHKA Pa3IMYHbBIX TUIIOTE3 IPOUCXOKACHUS HKUZHU.
['mnoTte3bl U TeOpUM BO3HUKHOBEHHMs >KM3HM Ha 3emsie. Hawanmo opraHuueckoil 3BOJIIOLIMU.
[TosiBneHne TEpBBIX KJIETOK. OBONIONMA MeTaboim3Ma. DBOJIONHS TEPBBIX  KIETOK.
[TpokapuoTsl u sykapuoThl. [IponcxoxieHre MHOTOKIETOUHBIX OpraHn3MOB. Bo3HUKHOBEHUE
OCHOBHBIX IAPCTB 3YKApPUOT. OcHOBHbBIE YCPTHI 9BOJIONUHN PACTUTCIIBHOT'O M )KUBOTHOI'O MHpPa

IIpakTHYeckHe 3aHATHIA:

HpeI[CTaBHeHI/Ie YCTHOT'O COO6HI€HI/I$I H JICHTBI BpEMCHH 110 OCHOBHBIM 3TarlaM BO3HUKHOBCHU A
N pa3BUTHUSA KUBOTHOI'O U PACTUTCIIbBHOTO MHUPA, HOATOTOBJIICHHBIX IO NEPECYHIO MCTOYHUKOB,
PEKOMCHIOBAHHBIX MMPEINOAaBaTCIIEM

OK 2
OK 4

Tema 3.3.
IIpoucxoxnenue
YeJIOBEKA —
aHTpoONoreHe3

OcHoBHOE coaepKaHue

Teoperuyeckoe o0yueHue:

AHTpOHOJ'IOFI/ISI — HayKa O 4YCJIOBCKC. CucremMaTnyeckoe ITOJIOKEHHUE YeJIoBEKa. CXO}ICTBO "
OTJINYHMS YCJIOBCKA C )KUBOTHBIMM.

OK 2
OK 4
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OcHOBHBIC CTauu aHTPOIIOTCHEC3A. 3BOHIOL[I/IH COBPCMCHHOT'O YCJIOBCKA.
YenoBeueckue pachbl. BpeMﬂ U MCECTO BO3HHMKHOBCHHA 4YCIOBCYECCKUX pac. E,I[I/IHCTBO
YCJIOBCYCCKUX pacC

IIpakTnyeckne 3aHsITHSA: 2
Bpewmst u myTu pacceneHus denoBeka 1o miaHere. [Ipucnoco0ieHHoCTs YenoBeKa K Pa3HbIM
ycloBUSIM cpeabl. BnusHue reorpaduueckoil cpenbl Ha MOp(ONOTHI0 U (PU3HUOJIOTUIO
4eJI0BEKa
Pa3pean 4. Ixo1orus 22
Tema 4.1. OcHOBHOe coJiep:KaHue 4
JKoJI0rH4YecKHne JlabopaTopHble 3aHATHSA: 4
(haxkTopel M cpeabl | JlTaGoparopHas pabora «IIprcrnocobaeHne opraHu3MoB K pa3HbIM CpejiaM OOMTaHUs. OK 1
KM3HH Cpensi obuTanus OpraHmu3MoOB: BOJHAasA, Ha3¢MHO-BO31ylIHAs, MMOYBCHHAas, 0K 2
BHyTpuopranuzMeHHasi. DU3HKO-XUMUYECKHE OCOOEHHOCTU Cpell OOWUTaHUs OpPTaHU3MOB. OK 7
[TpucnocoOieHns OpraHu3MOB K JKU3HU B pa3HbIX cpenax. [lonsarue skoigornyeckoro gakropa.
Knaccudukanus skonoruueckux ¢akropo. IIpaBuno wmunumyma FO. Jlubuxa. 3akoH
tosiepanTHOCTH B. lllendopna
Tema 4.2. OCHOBHOe co/Iep:KaHue 4
Honynsiuus, TeopeTnueckoe o0yueHue: 2
cooduiecTBa, DKOJIOTMYECKasi XapakTepUCTUKA BUJA W MOMYJSIUU. OKOJIOTMYECKas HHUIIA BHUJA.
IKOCHCTEMbI DKOJIOTUYECKHE XapaKTepUCTHKHU nonyisanuu. CoollecTBa U 3KocucTeMbl. bruorieHos u ero
cTpyktypa. CBsi3u Mexay opraHuzMamMu B OuoneHoze. CTpyKTypHbIE KOMIIOHEHTHI OK 1
AKOCHCTEMBI: MPOYLUEHTbI, KOHCYMEHTBI, peIyLEeHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTHHU OK 2
B sKocucteme. Tpoduueckne ypoBHU. AHTPOTIIOTEHHBIE YKOCUCTEMBI OK7
JlabopaTopHble 3aHSITHUS: 2
JlaboparopHas pabota «CocTaBieHue cxeM mnepefaud BEIIeCTB U dHepruu (Iieneil muTaHus u
HKOJIOTUYECKUX TTUPAMU)».
Tpoduyeckue nenu u cetr. OCHOBHBIE TMOKa3aTeNU SKOCUCTEMBbl. buomacca M TPOLYKIMSL.
DKOJIOTHYECKUE TUPaMUIbl YUCell, OnomMacchl U sHeprur. [IpaBuiio nupamMuibl SJHEPTUU
Tema 4.3. OcHOBHOe coJep:KaHue 2
buocdepa - Teopernueckoe o0yueHue: 2 OK 1
rjiodajabHast buocdepa — xuBas obonouka 3emnu. Pa3sutne npenacrasnenuil o ouocdepe B Tpyaax B.U. OK 2
IKOJIOrH4yecKas Bepnanckoro. O6mactu 6uocdepsl u ee komnoHeHTHI. JKuBoe BemecTBO Ouochepsl U ero OK 7
cucreMa GyHKIIH.

3aKOHOMEPHOCTH _cyIiecTBoBaHUsl Ouocepsl. OcobeHHOCTH Ouocdepsl Kak Io0aibHOR
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sKocucTeMbl. JluHamMuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTel BemecTB H
OMOre0XMMHYECKUE LUKIIbL. [ 100aIbHbIe SKOIOTHYEeCKHE IPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bausinue | OcHOBHOe cofiep:KaHue 4
AHTPOINOreHHBIX Teopernueckoe ooyueHue: 2
(¢axTopos Ha AHTpOTIOTeHHbBIE BO3JCHCTBUS Ha Ouochepy. 3arps3HEHUsT Kak BUJA aAHTPOIIOTEHHOTO
ouocdepy BO3JICHCTBUSA. AHTpONOreHHbIe BO3/AeWcTBUA Ha aTMmochepy. BoszgeiicTBus Ha ruapocdepy. OK 1
BozneiictBus Ha nutochepy. AHTPONOTEHHBIE BO3IEHCTBHS Ha OMOTHYECKHE COOOIIECTBA. OK 2
OTXx0/1b1, CBSI3aHHBIC C O(DMCHOMN ACATEIHHOCTHIO OK 4
IIpakTHYecKHe 3AHATHA: 2 OK 7
*B TOoM 4Hciae NPodecCHOHATIHLHO-OPUEHTHPOBAHHOE COJEpPKAHNE TPAKTHYECKOIo [IK 1.2
3aHATHSA:
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN IO COXPAHEHWIO MPUPOTHBIX
PECYPCOB CBOETO PErMOHA IPOKUBAHUS
Tema 4.5. Bausinue | OCHOBHOe cojiep:KaHue 8
COLIMAIbHO- IIpakTHYecKue 3aHATHS: 8
IKOJOIrHI€CKHX 310poBbe U €ro cocrapistonie. MakTopbl, MOJTOKUTEIBHO U OTPULIATENBHO BIUSIOLINE HA
(hakTopoB Ha opraHusM uyesioBeka. IIpoOiemMa TEXHOTEHHBIX BO3AECHUCTBUII Ha 370pOBbE 4YellOBEKa
310POBbE€ Y€JIOBEKA | (3JCKTPOMAarHUTHBIC II0JISl, OBITOBAs XWMHS, HW30OBITOYHBIE IIyMBI, pagHanus W T.IL.). b
Apnanranus opraHu3Ma 4ejgoBeka K (¢akropam okpykatomed cpenasl. [IpuHumns
(dbopMupoBaHUs 310poBbecOeperarero nopeaeHus. Ousndeckass aKTUBHOCTb U 370POBbE. OK 2
broxuMHuuecKue aceKThl PAllMOHAIIBHOTO TUTAHUS OK 4
OrnipesiesieHre CYTOYHOTO palioHa MUTaHUs 2 OK 7
Co3gaHve WHAMBUAYAJIbHOM MaMATKM MO OpraHM3allid  palMOHAIbHON  (U3UUECKOi ) K 1.2;
AKTUBHOCTH [IK 1.5.
*B TOM 4mcie mnpodeccuoOHATbHO-OPHMEHTHPOBAHHOE COJepKaHHe MNPAKTHYeCKOro
3aHATHSA:
YMcTBeHHas paboTOCIIOCOOHOCTD.
OBnageHue MeToJaMHU  ONpeJeNeHHs IoKa3aTelel yMCTBEHHOHW paboTocrocoOHOCTH, )
OOBSICHEHHE TOJIyYEHHBIX pE3yJbTaTOB U (OPMYJIUPOBAHUE BBIBOJOB (IMMCBMEHHO) C
VICIIOJIb30BAaHUEM HAYUYHBIX IOHSATUHN, TEOPUH U 3aKOHOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COePKAHUE TPUKJIIATHOTO MOTYJIS)
Paspnen S. buoJiorus B :KU3HH 8
Tema 5.1. OcHOBHOe co/iep:KaHue 4 OK 1
buorexnosorun B | TeopeTrnueckoe cofepKaHue: 2 OK 2
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JKM3HU KaxK10I0 buorexHonoruss kak Hayka W Tpou3BOACTBO. (OCHOBHBIE HaIpaBJIEHHUS COBPEMEHHOU OK 4
OHOTEXHOJIOTHH. Mertoabl OHOTEXHOJIOTUH. OOBEKTHI OHOTEXHOJIOTUH. OTHKa [IK 1.2
OMOTEXHOJIOTMYECKUX M TEHETHYECKHMX OJKCIepUMeHTOB. IlpaBmia moucka u aHamm3a
OHOPKOIOrHUecKoll MHpOpMAaMU U3 PA3JIUYHBIX HCTOYHUKOB (HAay4yHas W y4eOHO-Hay4yHas
JUTEpaTypa, CPeJICTBA MacCcOBOM nHpopMalyu, cetb HTEpHET U ipyrue)
IIpakTnyeckne 3aHsATHSA: 2
*B ToM umciae mnpogeccMoHAIbHO-OPUEHTHPOBAHHOE CO/Iep:KaHHE MPAKTHYECKOro
3aHATHUSA
Keficel Ha aHanu3 WHPOPMALUMU O HAYYHBIX JOCTH)KCHUSAX B 00JACTH TEHETUYECKUX
TEXHOJOTHI, KIETOYHOW HMHXKEHEpUM, TMHINEBbIX OWOTeXHONOTWH. 3amwura Keiica:
IIPEJICTaBICHHUE PE3YJIbTATOB PEIICHUs KEMCOB (BBICTYIUIEHUE C PE3EHTALIUEH )
Tema S.2. OcHOBHOE coepKaHue 4
BuoTexHoI0OrUM B | [nakriyeckue 3aHATHS: 4 OK 1
HPOMBINIIEHHOCTH | PaspyTye MPOMBIILICHHON OMOTEXHOJIOTHI M ¢ IPUMEHEHHE B JKM3HH YElIOBEKA, MOMCK M OK2
aHanMu3 MHQOPMAIMKM U3 PA3TUYHBIX HCTOYHUKOB (Hay4yHas W y4eOHO-HAay4Has JTUTepaTypa, OK 4
cpelcTBa MaccoBoil HH(OpMaIMH, ceTh HTEpHET U ApyTHE). 1K 1.2
Kelicbl Ha aHanM3 HHPOPMALIMH O Pa3BUTHH IIPOMBIIIJICHHONW OMOTEXHOJIOTH (110 TpyHam)
OcHOBHoOe coep:kaHue
Pa3gen 6. BuoskoJsiornyeckue uccjaeqoBaHus 12
Tema 6.1. OcHoBHOE coaepxaHue: 12
OcHoOBHBIE METOBI
5“031‘030”‘1‘3@““" JlaGopaTopHbie 3aHsATHSA: 12
uccse10BaHMIi.
BHOTOr MY ecKHi JlaGopaTtopHast pabota «MeTo1b1 OMOIKOTOTUYECKUX UCCIIETOBAHUIN. OK 01
JKCTIEPHMENT Hayunbiii meroa. Metoasl OHOSKOJIOTMYECKUX HCCIEIOBaHMUNA: IOJIEBbIE, JaOOPAaTOpPHBIE, OK 02
DKCIIEPUMEHTAIIbHBIE. MOHHMTOPUHI OKpYXKaroUIeHd Cpelbl: JIOKAJIbHBIA, PETHOHAIBHBIA H OK 04
TI100aNbHBIH. OK 07
MeTo/p! orcka, aHaian3a 1 00padoTKu HH(POPMALIUK O TPOEKTE B Pa3IMUHBIX UCTOYHUKAX
[ToctanoBka 1enM, 3agad, BBIABM)KEHHWE THUIIOTE3bl, IPOBEJCHHE HKCIEPUMEHTa 10 4

OMMpPCACIICHUIO OINTHMAJIBHBIX YCJ'IOBI/Iﬁ a1 pocta H (1)I/ISI/IOJIOFI/I‘I€CKOI\/II AKTHUBHOCTH
JPOXKKEBBIX KIETOK. BhIsIBIEHHE 3aKOHOMEPHOCTEN, (POPMYIHPOBAaHUE BHIBOJIOB U IIPOTHO30B.
JlaBoparopHble pabOThI Ha BEIOOP MO MUHU TPYTIIaM:

1. BnusHue temmepaTypbl Ha pocTta M (DPU3MOJIOTHYECKYI0 AKTUBHOCTH APOMIKEBBIX
KJIIETOK
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2. BnusHue yrieBosoB Ha pocTa U GU3UOIOTHUECKYIO aKTUBHOCTD JIPOACIKEBBIX KIETOK
3. CoueraHHOe BIUSHUE TEMIIEPATypbl U YIJIEBOJOB Ha POCTa U (PU3UOIOTUYECKYIO
AKTUBHOCTb JIPOKIKEBBIX KIETOK

JlaboparopHas paboTa «bruonornueckuit SKCIIEPUMEHT.

Br160op yueOHO-HCCIIeI0BAaTENECKOTO MPOCKTa U3 MpeaiokeHHbIX. DopMupoBaHre KOMaH[bI
MPOEKTa. AJITOPUTM BBIIIOJIHEHUS ITPOEKTA.

Kaxnas rpymnmna BeIOMpaeT OJIMH U3 BAPHAHTOB YUEOHO-HCCIEI0BATEIbCKIX MPOCKTOB!

1. Onenka kauecTBa aTMOC(HEPHOro BO3yXa
2. Ornenka kauecTBa OYB METOJIOM (PUTOTECTUPOBAHUS
3. OrneHka KauecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB 110 OPraHOJIENTUYECKUM U (PU3UKO-
XUMHYECKHM CBOMCTBaM
4. Bnusiaue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PAaCTEHUM
S. BunmsiHue coneBoro 3arpsi3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICILIUX PACTCHMIA. 8
[TonroroBka HeoOXoaMMOW TMoOCyAbl M Marepuaiga JUlsl SKCIEpPUMEHTa, IpOBEIEHUE
OKCIEPUMEHTa, IEPHOANYECKas NpPOBEpKAa TEUeHHsI HSKCIEpuMeHTa / cOop MaTepuana B
BBIOPAHHBIX TOYKaX 0TOOpA Mpoo.
[TonyyeHne TEPBUYHBIX OSKCIIEPUMEHTAIBHBIX JAHHBIX, MPOBEACHUE CTATHCTUYECKOM
00pabOTKU MOTYyUYEHHBIX TaHHBIX.
BrisBiienne 3akoHOMEpHOCTEH, (OPMYIHpPOBaHUE BBIBOJAOB W IMPOTHO30B, OIEHKA KayecTBa
UCCIIElyeMOTo 00bEKTa 10 pe3ysibTaTaM OMO’KOJIOTHUECKOro aHAIU3a.
[lpencraBieHne  pe3ysibTaTOB  BBIOJHEHHS  y4eOHO-HCCIIEOBATENBCKUX  TPOEKTOB
(BBICTYIIEHHE C IIpe3eHTalnel)
IIpome:xxyTounas
aTrecranus 1no DK3amMeH 12
AUCHHIIHHE
Bcero: 118
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3. YCJIOBUS PEAJIU3ALIMA TPOTPAMMBI YUEBHOUN
JACHUIIJINHBI
3.1. TpeGoBanusi K  MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHUYECKOMY
o0ecrneuyeHu10
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
«bnomorusy.

O6opynoBanue yueOHOro KaOUHETa:

— TI0CaJI0YHBIC MECTA M0 KOJINYECTBY 00yUJaIOIINXCS;

— pabouee MecTo Tperno1aBaTers;

— MUKPOCKOITHI,

— HaOOPHI 17151 JTAOOPATOPHBIX PaOdOT IO MUKPOCKOIIUPOBAHHIO U MTPUTOTOBICHUIO
BPEMEHHOT'O MUKPOIIpEnapara;

— TIOCTOSTHHBIE MUKPOTIPETIapaThI,

— KOMITBIOTEP C JIMIICH3NOHHBIM IMPOTPAMMHEIM 00eCIICYeHUEM U
MYJIBTHMEIHATIPOEKTOP.

TexHuueckue cpeacTra 00yUyeHus:

Peanuzauus yueOHOU JUCHUIUIMHBI TPEOyeT HANMUKs y4eOHbIX KAOMHETOB,
OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000py10BaHHEM — ayauTopus 119
—Okpan 3x2 LUMIEN MoTopu3oBaHHbBIN

— IIpoextop EpsonEB-X12

— [lIkad HACTEHHBIH

— HoyTtOyx

Tun [{IIMobileDualCorelntelCeleronB830, 1800 MHz

Cucremuas miataFUJITSUFJNBB29

Yuncer cuctemuoit miarsl IntelPantherPointHM70, IntelSandyBridge
Cucremnas namsats 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 KB)

Huckossiit Hakonuteslb TOSHIBAMQO1ABF032 SCSIDiskDevice (320 I'b, 5400
RPM, SATA-II)

—Kononku Microlab

— Kabenu kommyTanuu.

Aynutopus 211

— Okpan Didis2x2

— IIpoexktop ASER

— [xad HACTEHHBIIH

— Kononku DNS

— Kabenu xommyTarmm

— HoyT10Oyk (koHurypanus):

(= Tum LIT DualCore , 1600 MHz;

— Cucremuas miata Hewlett-PackardHPNotebook;
— YumnceTr CUCTEMHOM MJIATHI,
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— Cucremnas namatb 3944 MBb;

— Buneoamantep Intel(R) HD Graphics (1 I'b);

— JluckoBsiii Hakorutellb TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. UudopmannoHHoe odecnieyeHne 00yueHust
IlepeyeHb pexoMeHIyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATYPbI
OCHOBHBIE HCTOYHUKHU:

1. TepemoB A.B. buonorus. buomormdyeckue cuctembl U mpouecchl. 10
kiacc : yueOnuk / A. B. Tepemos, P. A. [lerpocosa. - BJIAJIOC, 2021. - 223

2. TepemoB A.B. buomnorusi. buosiornueckue CUCTEMBI M Tpouecchl. 11
kiacc : yueonuk / A. B. Tepemos, P. A. [lerpocosa. - BJIAJIOC, 2021. — 215

3. JlaGopatopHo-TIpakTHYECKHE pPa0OThl MO OWOJOTHH: METOJAHYCCKHUE
yKa3zaHusT K J1a0OpaTOpHBIM M TMPaKTHYECKUM padoTaM MO JUCHUIUIUHE
«buonorus» IS CTYJEHTOB  O0Opa30BaTENbHBIX  YUPEXKIACHUN  CpPEIHETO
po(deCcCHOHANIBHOTO 00pa30BaHUs CIICIHAIBHOCTEH TEXHUYECKOTo mpodus /
benropoackuii I'AY; cocrt.: JI. B. 3umoBuna, B. B. bomuna. - benropon:
benropoackuii I'AY, 2015. - 47 c. — Pexum nocrtyma: http://lib.belgau.edu.ru/cgi-
bin/irbis64r 15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOKS READ
ER&P21DBN=BOOKS&Z211D=1702080209893917&Image file name=Akt%5
F523%35CLaboratorno%?2Dprakticheskie%SFraboty%5Fpo%S5Fbiologii%2ETekhn
icheskij%5Fprofil%2Epdf&mfn=50090&FT REQUEST=%D0%97%D0%B8%D
0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

HNuTepuer-pecypcesr:

http://lib.bsaa.edu.ru — b bearopoackoro 'AY
http://znanium.com — ABC «3Hannym»
http://e.lanbook.com — IBC «Jlanb»
http://ebs.rgazu.ru — IBC «AgriLib»
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http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
TUCTUTLITAHBI

KoHTposib u oleHKa pe3yJabTaTOB OCBOCHHUS 0O0IIe00pa3oBaTeIbHON
JTUCIMIUTMHBI PACKPBIBAIOTCS Yepe3 TUCITUTUIMHAPHBIE PEe3yIbTaThl, HAIIPABICHHBIC
Ha (GopMHUpOBaHHE OOMUX M MPO(EeCcCCHOHAIBHBIX KOMIIETEHIIMHN MO pa3aeiiaM u
TEMaM COJIep)KaHUs Y4eOHOTO MaTepHuaia.

KoHTpoJib 1 o11eHKa Pe3yIbTaTOB OCBOSHUS AUCIUIIMHBI OCYIIICCTBIICTCS
mpernojiaBaresieM B MPOIECCe TPOBEICHHUS  NPAKTUUYSCKUX  3aHATHH U
7abopaTopHbIX pPA0OT, TECTUPOBAHUS, a TAKXKE BBHINOJHEHUS OOYUYaIOIIUMHUCS
WHUBUTY ATBHBIX 3aaHUH, POEKTOB, UCCIICTOBAHNM.

Oowmas Pasznen/Tema Tun oeHOYHBIX MEPONIPUATHH
KOMIIETeH U
Paznen 1. Knetka —
CTPYKTYpPHO-
GbyHKUIMOHATBHAS €AMHUIIA
KHUBOTO
OK 02 Tema 1.1. 3anosgHeHue TabJIULIBI C ONUCAHUEM
buonorus kak Hayka. METOJI0B MUKPOCKOTTUPOBAHUS C UX
OO6mu1ast xapakTepucTHKa JIOCTOMHCTBAMU U HEJOCTATKAMM.
XKU3HU. bronornuecku 3anonHenue Tabnuibl «Bxias
BA)KHBIC XUMUYECKUE YYEHBIX B Pa3BUTHE OMOJIOTUI)
COEAMHEHUS 3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBI CXOJICTBA U PA3TUUHMA
KUBOTO U HE )KHUBOTO
OK 01 Tema 1.2. @pOoHTAJIBHBIN ONPOC
OK 02 CtpyKTypHO- [ToaroroBka yCTHBIX COOOIICHUH C
OK 04 byHKIIMOHATBHAS MpE3CHTaLUEN
OpraHu3alust KJIETOK. BrinonHnenue u 3amura
Hexknerounsie popMbl 1abopaTopHBIX paboT: «OnpeaeneHue
KUZHU BuTamuHa C B IPOJAyKTaxX MUTaAHUS,
«I'mapodunbHO-TUIPOPOOHBIE
CBOICTBA JIUIIHIOBY
OK 01 Tema 1.3. OuenuBaeMasi JUCKYCCHUS IO
OK 02 CtpykTypHO- BOIIPOCAM JIEKLIUU
OK 04 dyHkuroHanbHbIe (pakTophl |PazpaboTka MEHTANLHOM KapThl MO
HACJIEJICTBEHHOCTH. KJIacCU(UKAIIUU KIETOK U UX
[Iporecchl MaTpu4HOTO CTPOCHHIO Ha MPO- U
CUHTE3a AYKApUOTUYECKUX M IO LIapCTBaM B
MUHHU Tpymnnax
BrinonHenue u 3ammra
1abopaToOpHBIX PaboT:
«CtpoeHue KIeTku (pacTeHus,
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YKUBOTHBIE, TPHOBI) U KIICTOYHBIC
BKJTFOUCHUS (KpaxMall, KAPOTUHOUJIBI,
XJIOPOILJIACThI, XPOMOILIACTHI)»,
«IIpoHunaeMocTs MEMOpaHbI
(TuTa3MOJIU3, JIeTIIa3MOJIH3 )
OpoHTaIBHBIN OIIPOC

[ToaroroBka yCTHBIX COOOIICHUH C
npe3eHTanuen (BUpycHbIe U
OakTepuabHBIC 3a00JICBaHUSI.
OO0mIme MPUHITUIIBEI UCTIOE30BAHUS
JICKapCTBEHHBIX BEIIECTB.
Oco0eHHOCTH IPUMEHEHUS
AHTUOMOTUKOB)

OK 01
OK 02

Tema 1.4.

OOMeH BelIecTB U
MIpEBpaIICHIE SHEPTHH B
KJIETKE

@pPOHTAIBHBINA OITPOC

Pa3zpaboTka rioccapus

Pemenue 3a1a4 Ha onpeneneHue
ITOCJIEA0BATEIBHOCTH HYKIIEOTUIOB.
@pPOHTAIBHBINA OITPOC

Tect «IIpoueccel MaTpUIHOTO
CUHTE3a»

Peuienue 3a1a4y Ha onpeaeieHue
MOCJIEA0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKyJIe OeKa

Peuienue 3a1a4y Ha onpeaeieHue
MTOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeNKa B CIy4yae U3MEHEHUS

MMOCJICA0BATCIbHOCTH HYKJIICOTHAOB
JIHK

OK 01
OK 02
OK 04

Tema 1.5.

JKM3HEHHBIN TUKIT KJIIETKH.

Muto3. Meitios

@pPOHTAIBHBIN OITPOC

3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIUIIBI XapaKTEPUCTUK THUIIOB
oOMeHa BemecTB. OOCyXIEHHE 110
BOTIPOCaM JISKIINU

Pa3paboTka JeHThl BpeMeHU
’KM3HEHHOTO LIUKJIa

Paznen 2. Ctpoenue u
(GyHKUMU OpraHu3ma

OK 02
OK 04

Tema 2.1.
Ctpoenue opranuzma

OuenuBaeMasi JUCKyCCHUS
Pa3paboTka MEHTaIbHOM KapThl
TKaHEeW, OpraHOB U CUCTEM OPTraHOB
OpraHu3MOB (pacTeHUs, )KUBOTHEIE,
YEJIOBEK) C KpaTKOMN
XapaKTEPUCTUKON UX (HyHKIIUN
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IToaroroBka u npeacTaBiIeHUE
YCTHBIX COOOIICHUH C Mpe3eHTaluei
(MMMyHUTET, UHPEKITMOHHBIC
3a00s1eBaHus, YUAEMHUH,
BaKIIMHAITHUS )

OK 02
OK 04

Tema 2.2.
DopMbI pa3MHOKEHUS
OpraHu3MOB

OpoHTATBHBIN OIIPOC
3anosHeHue TabJIUIIbI C KpaTKON
XapaKTEpUCTUKON U TpUMEpaMu
(dbopM pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

Tema 2.3.
OHTOreHe3 pacTeHu,
JKUBOTHBIX M YEJIOBEKA

OpoHTaIBHBIN OIIPOC
3anonHeHne TabauLbl ¢ KPaTKOM
XapaKTEPUCTUKON U IIpUMEpaMu
(dbopM pa3sMHOKEHUSI OPTaHU3MOB
Pa3paboTka j1eHTbl BpEMEHU ¢
XapaKTEPUCTUKOMN ITANIOB
OHTOT'€HE3a OTACIIBHOW IPyIIOiN
YKMBOTHBIX U YeJIOBEKA MO
MUKpOTpyIam

Tect/ompoc

CocraBneHue )KM3HEHHBIX IUKIJIOB
pacTeHuil 1o OTAeIaM
(MOXOBH/JIHBIE, XBOILLEBUIHBIE,
NAIIOPOTHUKOBH/THBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 01
OK 02
OK 04

Tema 2.4.

OCHOBHBIC TTIOHSITHSA
F€HETHKHU.
3aKOHOMEpPHOCTH
HACJIEIOBaHHUS.
B3aumopeiicTBue TeHOB

@pOoHTAIBHBIN ONPOC

Tect nmo Bonpocam JIeKUUH
Peuienue 3a1a4y Ha onpeeeHre
BEPOSITHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB MPHU
MOHO-, J1-, IOJIUTUOPUIHOM U
aHAJIM3UPYIOIIEM CKpPEIIUBaHUH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEILUBAHUS.

Pazpabotka rioccapus

Pemenue 3ama4 Ha onpeneneHue
BEPOSTHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX IPU3HAKOB MPHU
Pa3TUYHBIX THIAX B3aUMOJICUCTBUS
T'€HOB, COCTaBJICHNE TEHOTUITUYECKUX
CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema 2.5.
CreruieHHoe

Tect
Pa3paboTtka rioccapus
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HACJIEJOBAHKUE NTPU3HAKOB.
I'eneTrka mosa

Pemenune 3ana4 Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHS
HACJIEICTBEHHBIX MMPU3HAKOB MPH
CUEIJIECHHOM HACJIEIOBAHUH,
COCTABJICHUE T€HOTUITUYECKUX CXEM
CKpEILUBAHUA.

Tect

Pa3paboTtka rioccapus

Pemenune 3ama4 Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHS
HACJICICTBEHHBIX IPU3HAKOB,
CUEIUICHHBIX C TTOJIOM, COCTABJICHUE
TEHOTUITUYECKUX CXEM

CKpEILUBaHUS
OK 01 Tema 2.6. Tect
OK 02 3aKOHOMEpPHOCTH Pa3paboTtka rnoccapus
n3MeHYMBOCTH. [ eHeTnka | Pemenue 3ampad Ha onpeneneHue
yenoBeka. Cenexuus BEPOSTHOCTU BO3HUKHOBEHUSI
OpraHu3MOB HACJIEJICTBEHHBIX MTPU3HAKOB,
UCIIOJIB3YSI METO/IbI TEHETUKHU
YeJIOBEKA, COCTABIICHUE
T€HOTUITNYECKUX CXEM
CKpEILIUBaHUSA
[TonroroBka yCTHBIX COOOIIEHUM C
MPE3EHTAIMEN O HACJIEACTBEHHBIX
3a00J1eBaHUSX YETIOBEKA.
Tect
Pemenue 3ama4 Ha onpeneneHue
TUTA MyTaIllMU TIPU TIepeaayde
HACJIEJICTBEHHBIX MPU3HAKOB,
COCTABJICHHE T€HOTUITMYECKUX CXEM
CKpEILIUBaHUSA
Paznen 3. Teopus
ABOJIIOLINU
OK 02 Tema 3.1. @OpOHTAIIBHBIN OMPOC
OK 04 Ucropus 3BomtonionHoro | PazpaboTtka JieHTbl BpeMeH!
ydeHusl. MUKPO3BOIIONHUSA | pa3BUTHUS SBOITIOIMOHHOTO YUEHHUSI.
Pa3paboTka rioccapusi TEpMUHOB
OK 02 Tema 3.2. OueHnBaemasi TUCKYCCHS
MaxkposBoJronus. Pa3paboTtka riioccapusi TEpMHHOB.

Bo3HuKHOBEHNE U pa3BUTHE

JKU3HU HaA 3eMJie

@pOoHTAIBHBIN ONPOC
[ToaroroBka u npeacTaBiieHUE
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YCTHOT'O COOOIIEHUS U JICHThI
BPEMEHU BOZHUKHOBEHUS U PA3BUTHUS
’KUBOTHOTO M PACTUTEIHLHOTO MUpPA

OK 02
OK 04

Tewma 3.3. [IpoucxoxaeHue
YEJIOBEKA — aHTPOIIOT€HES

@pOHTANBHBIN OIPOC

Pa3paboTka neHT BpeMeHu 1
MEHTAJIBHBIX KapT Ha BEIOOD:
«OBOIIONHS COBPEMEHHOTO
qenoBeKay, «Bpems u myTH
paccenieHus YeJI0BeKa 10 TUTaHeTe,
«BnusHue Teorpadudeckoit cpenbl Ha
MOpPGhOIOTHIO U (PU3UOJIOTHIO
qyenoBeKay», «YeroBeueckue pace,
o0cyXaeHre

Paznen 4. Dxonorus

OK 01
OK 07

Tema 4.1.
DKoJIoTHYECKHe (PaKTOPbI
U CpEJIbl JKU3HU

TecT no skoj0ornYecKkuM (paxkropam
U CpellaM KU3HU OPTaHU3MOB

OK 01
OK 02
OK 07

Tema 4.2.
[Tonynsimust, coob1iecTna,
9KOCHUCTEMBI

CocraBnenue cxem
KPyTOBOPOTAaBEILIECTB, UCIIONb3YS
MaTepuabl JCKIUH

Pemenne npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHUl 110 TIEPEHOCY BEIECTBA U
SHEPI'UM B SKOCUCTEMAX C
COCTaBJICHHE TPOPUUECKUX IIETICH U
nupamuj OMOMacChl U SHEPTHUH

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa — rmodanbHas
AKOJIOTHYECKask CUCTEMA

OuennBaemasi JUCKYCCHUS

Tecr

Pemenne npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX 3a]1a4
Ha OIpeIeIICHUE TUIOIAan
HACAXICHUW ISl CHUKECHUS
KOHLEHTPALIMHU YIJIEKUCIIOTO ras3a B
aTMoc(depe CBOEro peruoHa
MIPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.4.
BrnusiHue aHTpOMOTeHHBIX
¢dakTopoB Ha Ouochepy

Tect

Pemenne npaktuko-
OPHUEHTUPOBAHHBIX PACYETHBIX
3aJJaHUN 110 COXPAHEHUIO IIPUPOIHBIX
pPECYpPCOB CBOETO PETHOHA
MIPOKUBAHUS

OK 02

Tema 4.5.

OuennBaemasi JUCKYCCHS
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OK04

Bausane connainHO-

Breimonnenus IMPAKTUICCKUX

OK 07 HKOJIOTMYECKUX (PAKTOPOB  |3aaHUM:
Ha 3/I0POBbE YEIOBEKA «OmnpeneneHne CyTOYHOro paluoHa
MUTaAHUD,
«Co3nanue HHANBUIY ATTbHON
NaMATKH 110 OpraHu3aluu
palnoHaabHON (PU3NYECKOM
AKTUBHOCTU»
Brimonaenue mabopatopHoi paboThI
Ha BEIOOD:
«YMcTBeHHas pabOTOCTIOCOOHOCTHY,
«Bmusane abnotnyeckux (HakTopoB
Ha 4YeJioBeKa (HU3KHUE U BBICOKHE
TEMIIEPaTyPhI)»
[IpodeccuonanbHo- 3amura Kenca: mpeaCcTaBlIeHNe
OPUEHTUPOBAHHO PE3yJIbTAaTOB PEIICHUS KEMCOB
cojiepkanue (cojiepxkaHue |(BBICTYIUICHHE C MPE3CHTALIUECH )
MPUKIJIAHOTO MOJTYJIs1)
Paznen 5. buonorus B
KU3HU
OKO01 Tema 5.1 BrinosHeHue kelica Ha aHAIU3
OK 02 buorexHonornu B )kU3HU  |MHGOPMAIIMK O HAYYHBIX
OK 04 KaX0T0 JOCTHKEHUSIX B 00J1acTH
IIK 3.2. IeHETUYCCKUX TEXHOJIOTHH,
KJIETOYHON WHKEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHIA (TI0 TPYTIIaM),
MPEACTABIICHUE PE3YJIbTATOB
pEILIEeHUS] KEHCOB
OK 01 Tema 5.2. BrinosiHeHue kelica Ha aHAIU3
OK 02 buorexHnonoruu B uH(pOpMAIUU O PA3BUTHHU
OK 04 IIPOMBILIJIEHHOCTH MPOMBITIUICHHON OMOTEXHOJIOTHH (T10
IIK 3.2. rpynmnam), NpeacTaBieHue
PE3yJIbTATOB PEUICHUS KEMCOB
Paznen 6. [IpencraBiienue pe3ysbTaToOB
buoskonornueckue BBITIOJTHEHUSI Y4eOHO-
MCCJIEI0BAHMUS HCCIIEIOBATENbCKUX MIPOCKTOB
(BBICTYIUJIEHUE C MPE3EHTALINEH )
OK 01 Tema 6.1. Brinonnenue 1abopaTopHbIX padoT
OK 02 OCHOBHBIE METOJIBI Ha BBIOOP B MUHUTPYIIIAX:
OK 04 OMOIKOJIOTUYECKHUX 1. BausiHne TemnepaTypbl Ha pocTa U
OK 07 UCCIIEOBAHUN. (GU3HOIOTUYECKYI0 AKTUBHOCTh
buoskonornueckui JIPOKKEBBIX KIIETOK
AKCIIEPUMEHT 2. BousHue yrieBoJoB Ha pocTa U
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(bHSI/IOJIOFI/I‘-IeCKYIO AKTHUBHOCTDB
APOIKIKCBBIX KJICTOK

CoueTaHHOE BIUSHHUE TEMIIEPATYPHI U
YTIIEBOJIOB Ha pOCTa U
(U3HONIOTHYECKYIO aKTUBHOCTH
JPOAOKEBBIX KIICTOK.

BrimonHenune yaeOHo-
HCCIIeIOBATEIILCKOTO TIPOEKTa Ha
BBIOOD:

l.

2.

OreHka Ka4ecTBa aTMOC(EPHOTO
BO3TyXa

O1eHka KadyecTBa IOYB METOIOM
¢duToTECTUPOBAHUS

. OnleHka xauecTBa BOJ

IMOBCPXHOCTHBIX BOAOCMOB IIO
OPra”HOJICIITUYCCKUM U (1)I/IBI/IKO-
XMMHUYECKUM CBOMCTBAM

. Bnusinue ITAB Ha pocT u pa3Butue

CCMJH BBICIIHMX paCTGHHﬁ

. Bnusinue coieBoro 3aIrpA3HCHUS Ha

POCT ¥ Pa3BUTUE CEMSIH BBICIINX
pacTeHui
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