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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCHUIIJINHBI
OVII1.07 BuoJjorus

1.1. O61acTh NPUMEHEHHUSs] IPOTPAMMBbI
[Iporpamma y4eOHOM JHMCUMIUIMHBI  SIBJSIETCS  YacThlO  MPOTrPaMMBI
MOJITOTOBKU KBATU(UIIMPOBAHHBIX pabOUYNX, CIIyKalmx B cooTBeTcTBUU ¢ OI'OC
no nipopeccun CIIO 46.01.03 Jlenonpon3BoauTenb

1.2. MecTo y4eOHOI TUCHMIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH
CIEeNHNAJINCTOB CPeHEro 3BeHAa: JIUCIUIUITMHA OTHOCUTCS K 0a30BBIM JIUCITUTUITHHAM
o01reo0pa3oBaTeILHOM MOATOTOBKH.

1.3. Hesu u mu1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:
Heasb: dopmupoBanue y CTYACHTOB TMPEJACTaBICHUS O CTPYKTYpHO-

(GyHKIMOHAIBFHOM OpraHu3allii SKUBBIX CHUCTEM pPA3HOTO paHTra KaK OCHOBBI
NPUHATUS PEIICHWH B OTHONMIEHWH OOBEKTOB JKMBOW TIPHPOABI U B
MIPOU3BOICTBEHHBIX CUTYAIHSIX.

3agayu:

1) cpopmupoBaTh NMOHMMAHHUE CTPOEHHUS, MHOTOOOpa3usi U OCOOEHHOCTEH
JKUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3allluM, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJIOTMUECKUX TMPOIECCOB U SBJICHUM B OKpyXarouled cpene, LEIOCTHON
HAy4YHOM KapTHHBl MHpA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHUS ONPENEIATh JKUBBIE OOBEKTHI B TPHUPOAC; MPOBOIUTH
HAOIOIEHUS 32 HYKOCHUCTEMaMHU [Tl BBISIBIICHUSI €CTECTBEHHBIX U aHTPOMOTEHHBIX
W3MEHEHUH, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUIH,

3) cdopmupoBaTh HaBBIKM TPOBEIEHUS MPOCTEUIINX OHOIOTUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNH C COOJIIOJEHHUEM TpaBUI OE30MaCHOTO
oOpartieHus ¢ 00beKTaMu U 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS KCIIOIb30BaTh UH(OPMAIMIO OMOJIOTMUECKOTO XapakTepa
U3 Pa3INIHBIX UCTOYHUKOB,

5) chopmupoBaTh  yMEHUS ~ MNPOTHO3UPOBATH  TMOCIEICTBUS  CBOEH
JEeSATEIbHOCTH TI0O OTHOUIEHUIO K OKPY>KAIoIIeH cpene, COOCTBEHHOMY 3/10POBbIO;
00OCHOBBIBATh M COONTIOAATH MEPHI TPODUIAKTHKY 3a00JI€BaHUM.

6) cdopMupoBaThH MOHWMAHHUE 3HAYUMOCTH JOCTHKCHUNU OMOJOTUYECKOMN
HAyKA W TEXHOJOTUHA B TMPAKTUYECKOU NEATCIHHOCTH YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHA.

1.4. Tlnanupyemble Ppe3yJbTATbl OCBOEHUSI 001Ie00pa3oBaTeIbLHOM
aucuIIMHbBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Koa u IInanupyemMble pe3yJbTaTbl 0CBOCHHUS JMCIUIIIHHBI




HAaHUMCHOBaHHE

(dopMupyeMbIX Oo6mme’ JMCHUIIHHAPHbIE?
KOMIIeTEeHIM i
OK 01. Beibupats B yactu TpynoBoro Bocnutanusi: | cQOpMUPOBAHHOCTh  3HAHUH O

CIOCOOBI PELICHUS
3amau
npodecCHOHATBLHOM
JEeSITeIIbHOCTH
MMPUMCHHUTCIILHO K
Pa3InIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYZAY, OCO3HAHUE

[IEHHOCTH MacTepCTBa,
TPYZOJO0HE;
- TOTOBHOCTDH K aKTUBHOH

JACATCIIBHOCTH TEXHOJIOTUYSCKON U

COLIMAJIbHOU HaIlpaBJIEHHOCTH,
CIIOCOOHOCTh MHULUUPOBATh,
IUIAHUPOBaTb U CaMOCTOSATENbHO

BBITIOJHATH TaKyIO JIESTEIbHOCTD;
- MHTEpeC K pa3IuyHbIM chepam
npodeccuoHaNbHOM NesSTeNbHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
Y4IeOHBIMH MM03HABATEIIbHBIMU
JICUCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe
aelcTBHA:

- CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTL
u AKTYAJIM3UPOBATh HpO6JICMy,
paccMaTpuBaTh €€ BCCCTOPOHHEC,

- YCTaHaBJIMBATb CyHICCTBeHHLIﬁ

OpU3HAK WJIM  OCHOBaHHSA IS
CpaBHEHHs, KiIacCUUKAMH U
00001IeHNST;

- OIpeAciATh LEIN ACATCIBHOCTU,
3aaBaThb IapaMETpbl U KpPUTCPUU
UX JOCTHUIXCHHUA,

- BBIBJEITH 3dKOHOMCEPHOCTU H
MMPOTUBOPCUUA B PACCMATPHUBACMBIX

SIBJICHUAX
- BHOCUTH KOPPCKTUBBI B
JACATCIIBHOCTD, OLICHUBAThH

COOTBETCTBUC PEC3YJIbTATOB LCIIAM,

OLICHUBATL  PUCKHU MOCJIEICTBUI
JACATCIIbHOCTH,

- pa3BUBAThH KPCATUBHOC MbBIIIJICHUC

MCCTC U POJIU OHOJIOTUH B CUCTEME

HAYYHOTO 3HaHUS;
(YHKIMOHATIBHOM ~ T'PaMOTHOCTH
YeJIoBeKa TSt peuieHus
KU3HEHHBIX TPOOIeM;
c(hOpPMUPOBAHHOCTH YMEHHUS
packpbIBaTh COJICpIKaHHe
OCHOBOIIOJIATAIOIIHX
OMOJIOTUYECKHX  TEPMHHOB U

MOHATHI: >KHW3Hb, KJIETKA, TKAaHb,
OpraH, OpraHu3M, BUJI, TOMYJISLIHS,
JKocucTeMa, OuoIeHo3, ouocdepa;
MeTabonu3mM (0OMEH BEIIECTB W
MPEeBpaIICHIE YHEPTUH), TOMEOCTa3

(camoperysims), OnocuHTe3
OenKa, CTPYKTypHash OpraHu3aIus
KHUBBIX CHCTEM, JIUCKPETHOCTb,
caMOoperyJIsIIys,
CaMOBOCIIPOU3BEICHHE
(penponykuus),

HACJIEICTBEHHOCTh, W3MEHUYHUBOCTb,
9HEPro3aBUCUMOCTb, pocT u
pa3BuTHE, YPOBHEBASI OPTaHU3AIINS;
c(hOpMHUPOBAHHOCTh
pacKpbIBaTh

OCHOBOIIOJIAT AFOIINX
OMOJIOTUYECKUX TEOPHI U THUIOTE3:

XPOMOCOMHO1,

YMEHUS
coJiepKaHue

KJIETOUHOMH,
MYTallMOHHOM, SBOJIFOIIMOHHOM,
MIPOUCXOKIACHUS JKU3HU u
YeJI0BeKa;
c(hOopMUPOBAHHOCTH yMEHUS
pacKpbeIBaTh  OCHOBOIIOJIATAFOIINE
OMoJIOrHYecKue 3aKOHBI u

3akoHoMepHocTH (I'. Mennens, T.

! YxasbiBatotes nuunoCTHEBIE H MmetanpeaMetHsie pe3yssTatsl 13 PI'OC COO (B mocienHel peaakuy ot

12.08.2022), popmupyembie 00111e00pa3oBaTenbHON JUCIUTIITNHON

ZI[I/ICHI/IHHI/IHapHLIe (npenmeTHbIe) pe3yabTaThl yKasbiBatoTcs B coorercTBrr ¢ PI'OC COO (B nmocnenneit

penakunu ot 12.08.2022)




IPU PEUICHNUH KU3HEHHBIX MTPOOIeM
0) 0a3zoBble mHcCIET0BATEIbCKHE
JelCcTBHUA:

y4eOHO-

- BJIaACTh HaBBIKaMH

HCCIIEIOBATEIIbCKOM W MPOEKTHOMH

JeSITEIbHOCTH, HaBbIKaMU
paspeleHus mpoodeM;

- BBISIBJISITh MPUYUHHO-
CJIEICTBEHHbBIE CBS3U u
aKTyaJU3UpPOBAThH 3azaqy,

BbBIIBUT'aTh THUIIOTC3Yy €€ PCUICHUA,

HaxXxoauThb APTYMCHTBI JIIsL

JI0Ka3aTenbCTBa CBOMX
YTBEPKIACHUIM, 3a/1aBaTh apaMeTpPhbl
U KPUTEPUU PELICHHUS,

- aHaJM3UpOBATh IIOJIyYCHHBIE B
XOJIe pelleHHs 3a7aud pe3ybTaThl,
KPUTHYCCKH

OLCHMBATH ux

JIOCTOBEPHOCTh,  IIPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBHSIX;

- YMEThb TEPEHOCUTh 3HAHUS B
MO3HABATENBHYI0 U MPAKTUYECKYIO
00J1aCcTH KU3ZHEEATEIILHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3
pa3HbIX MPEeIMETHBIX 00JacTel;

- BBIIBUTATH

HOBBIC niaeu,

npeajaratb OpHUIMHAJIBHBIC
noAXOoJbl U pCUHICHU A,

- CIIOCOOHOCTB MX MCIIOJIL30BAaHUS B
O3HABaTEJIbHOM W  COLMAJIbHOU
MpaKTUKE

Moprana, H.M. Basunosa, 3.
lexkens, ®. Mromnepa, K. bapa),
FPaHUIBI WX MPUMEHUMOCTH K
JKUBBIM CUCTEMaM;

ano6peTeHHe OIIbITa IIPUMCHCHUS

OCHOBHBIX ~ METOJIOB  HAY4YHOTO
[TO3HAHUS, HCIIOJIb3YEMBIX B
OHMOJIOrUH: HaAOJIFOIEHUS u
OIIMCAHUS JKHBBIX CHCTEM,
MPOLIECCOB u SIBJICHU;
OpTraHU3aI’ u TIPOBEICHHUS
OMOJIOTUYECKOTO  JKCIICPUMEHTAa,

BBIIBMKCHHUA THUIIOTC3, BBIABJICHHA

3aBUCHUMOCTH MCIKOY
HCCIICAYCMbIMU BCINYHNHaAMU,
00BACHEHUS MOJIYYCHHBIX

pe3ynbTaToB U (HopMyIHpOBaHUS
BBIBOJIOB  C  HCIIOJIb30BAaHUEM

HAay4HbIX IIOHATUH, TEOpUH H
3aKOHOB;

c(hOpMUPOBAHHOCTH YMEHUS
BBIJICTIATH
IIPU3HAKU
IIPOKAPUOT u

OIHOKJICTOYHBIX n

CYIIIECTBCHHBIC
BHPYCOB, KJIETOK
JYKapHOT;
MHOT'OKJIETOYHBIX OpPTraHHU3MOB,
BHUJIOB, OMOreoIeHO30B n
DKOCHUCTEM; 0COOEHHOCTH
MporeccoB  OOMEHa BEIIECTB W
MpEBpaIIeHNs] DHEPTHUH B KIETKE,
(dboToCHMHTE3a, TUTACTUYECKOTO H
SHEPTEeTHYECKOTO oOMmeHa,
Melo3a,

XCMOCHHTEC34a, MHUTO34a,

OIJIOAOTBOPCHUA, Pa3sBUTHA n
PAa3MHOXKCHUA, HWHAUBUAYAJIBHOT'O

pa3BUTHs OpraHu3Ma (OHTOTEHE3a),

060pBOBI 3a CYILLIECTBOBaHHUE,
€CTECTBEHHOT'O orbopa,
BU1000pa30BaHUs,

MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIMSIHUS
KOMIIOHEHTOB HKOCUCTEM,
AHTPOIIOTCHHBIX N3MEHEHUH B
9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpoTa BEIIECTB u




MpeBpaIecHue SHEPIUU B
ouocdepe;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pemiath OHMOJIOTHYECKUE 3a/1auH,

COCTaBJIATH ITCHOTHIIMYCCKUC
CXCEMbI CKpPCHIMBAHHA [JIA PA3HBIX
THUIIOB HACJICAOBAHUA IIPHU3HAKOB Y
OpraHu3mos,

COCTaBJITb CXCMBI

nepeHoCa BCHICCTB W OJHCPruu B

sKocucTteMax  (Uenu — MHUTaHWUS,
MUILEBHIE CETH)
OK 02. B 006s1acTH 1EHHOCTH HAYYHOro | CPOPMHUPOBAHHOCTH YMEHUI
Hcnonb3oBath MO3HAHMS: KPUTHUYECKU OLICHUBAaTh
COBPEMCHHBIC - chOpPMHUPOBAHHOCTD | HHPOPMALIUIO OMOJIOrMYECKOro
CpeICTBA MOUCKA,
MHUPOBO33PEHUS, coJiep>KaHus, BKJTIOYAIOIIY IO
aHaJIM3a u
COOTBETCTBYIOIIETO COBPEMEHHOMY | MICEBIOHAYYHBIC 3HAHUA u3
UHTEPIIPETAlUU yiolt P y AOHAY
HHpOpMALHH 1 VPOBHIO  Pa3BUTUS  HAYKH W | Pa3JIMYHBIX MCTOYHUKOB (CpeicTBa
UH(pOPMALIMOHHBIE 00111eCTBEHHOM MPAKTUKH, | MACCOBOM HH(OpMALINK, HAYYHO-

TEXHOJIOTHUHU OJIA
BBITTOJTHEHUS 33124
pohecCHOHATLHOM
JeSATEIbHOCTH

OCHOBAaHHOI'O Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOEro Me€CTa B IMOJHUKYJIbTYPHOM
MHUpE;

- COBEPIIEHCTBOBAHUE S3BIKOBOU M
YUTATENbCKON KYJIbTYpbI KaK
CpPEACTBA B3aWMOJICUCTBUS MEKIY
JIFOABMHA U TIO3HAHUA MI/Ipa;

- OCO3HAHME IIEHHOCTH HAay4YHOUI
JCATCIIBHOCTH, TOTOBHOCTH
OCYILIECTBIIATH MIPOEKTHYIO u
HCCIIEIOBATENICKYIO JEATEIbHOCTh

HHIUBUYAJIBHO U B I'PYIIIIC,

OBnaneHue YHUBEPCAIBbHBIMU
y4eOHBIMU MO3HaBaTeIbHBIMU
NEUCTBUSIMU:

B) padoTa ¢ nunopmanmeii:
- BJIAACTL HABBIKAMH ITOJYUCHUA

uHpoOpMallMl U3  UCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYLIECTBIISATh  IIOMCK,  aHAJM3,
CHUCTEMATU3ALINIO0 U
MHTEPIIPETALINIO UHPOpPMALIUU
pa3aMYHbIX  BUAOB U GopM
MpeJICTaBICHHUS,

- CO3JaBaTb TCKCThI B PAa3JIMYHBIX
dbopmarax ¢ y4yeTOM Ha3HAYCHHS

IOITYJIAPHBIE MaTepuasbl);
MHTEPIIPETUPOBATD ITUYECKUE
aCIIEeKThI COBPEMEHHBIX
UCCIeI0BaHUN B 6uonoruu,
MeJUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0ajibHbIE
JKOJIOTUYECKHE po0sIEMbI

COBPEMEHHOCTH, (hOopMHpOBaTH MO
OTHOIICHUIKD K HUM CO6CTBCHHyIO

MO3UIIHIO;

c(hopMUPOBAHHOCTH YMEHUM
C03J1aBaTh CcOOCTBEHHEBIE
MUCHbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE OMOJOrHYECKOM
uHbopmaruu nu3 HECKOJIBKHX
NCTOYHHKOB, rpaMOTHO
HUCII0JIb30BaTh TMOHSATUHHBIN

anmapat OUoJIoTHU




uH(popManuu u LEJIEBOU
ayJIuTOpUH, BBIOMpast
ONTUMAJIbHYIO bopmy

MNpEACTAaBJICHUA U BU3yaJIM3alluU,

- OLICHUBATh AOCTOBCPHOCTD,
JJIETUTUMHOCTD I/IH(I)OpMaI_II/II/I, €
COOTBETCTBHEC IMIpaBOBbIM n

MOPAJIbHO-3THYECKUM HOPMaM;
- UCIIOJIb30BATh cpeacTBa
UH(POPMALIMOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B

pelieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOII0IEHUEM TpeOOBaHMIT
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeHus, MPaBOBBIX U

ITUYECKUX HODM, HOPM

nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BIIAJICTh HaBBIKAMU
pacro3HaBaHUs u 3aILUTHI
uHpopManuy,  HHOOPMAITMOHHON

0€30IaCHOCTHU JUYHOCTH

OK 04. 3ddexTrBHO

B3aUMOJICVICTBOBATh
" paboTtath B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIILHOCTH n
CaMOOIIPEAETIEHHUIO;

-OBJIaJICHHE HaBbIKAaMH Yy4eOHO-
WCCIIEIOBATENIbCKOM, MPOEKTHON U

COIMATLHOM JESITCIIFHOCTH,

OsBJianenue YHUBEPCAJIbHbIMHU
KOMMYHHMKATHUBHBIMH
JMeHCTBUAMMU:

0) coBMecTHast 1eATEIbHOCTD:

- IIOHMMaTb WU  MCIOJIb30BaTh
IpEeUMyIIECTBAa  KOMaHIHOM U
WH/IMBUYaIbHOM paboThI;

- NpUHMMATh UEIM COBMECTHOU
JeSITEIbHOCTH, OPraHW30BbIBaTh U
KOOpJIMHUPOBATh ACUCTBUS IO €€
JOCTH)KEHUIO:  COCTaBIATh  IUIaH
JIEUCTBUM, pPaCHpeNesaTs pPOIu ¢
y4€TOM  MHEHUH  y4YaCTHUKOB
o0cyX1aTh pe3yJIbTaThI
COBMECTHOM paboTHI;

- KOOpJAWHHPOBATH W BBIIIOJIHATH

npUOOpEeTEeHNE ONbITa PUMEHEHUS

OCHOBHBIX ~ METOJOB  HAY4HOTO
MTO3HAHUS, HCIIOJTb3YEMBIX B
OHMOJIOTUH: HaAOJIFOICHUS u
OIUCAHUS JKABBIX CHCTEM,
IIPOIIECCOB u SIBJICHUI;
OpTaHU3aIIN u TIPOBEIICHHS
OMOJIOTHYECKOT0  JKCIIEpUMEHTA,
BBIJIBM)KEHUS THIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEKITY
UCCIIeTy eMBIMU BEJIMYMHAMH,
00BSICHEHHS MOJTYYCHHBIX
pe3ynbTatoB M (OpPMYIUPOBAHUS
BBIBOJIOB c HCIIOJIb30BaHUEM

HAay4YHbIX IIOHATHUH,

3aKOHOB

TEOpUH U




paboTy B YCJIOBHSIX pEAJILHOIO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYyIIECTBIATH  IIO3UTUBHOE
CTpaTerMuecKkoe  IOBEJIEHUE B

Pa3IMYHBIX CHTYAlUsAX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITH

HNHUIIMATUBHBIM

OBaanenue YHHMBEPCAJIbHbIMHA
pPeryJsiTHBHBIMU A€ CTBUAMM:

) IpUHATHE Cce0si MW JAPYrHx
JI0en:

- IPUHUMATh MOTHBBI U apPTyMEHTBI
Ipyrux JIIoAe T[pu  aHauu3e

pe3yJIbTaTOB JIESATCIBLHOCTH,
- MPU3HABaTh CBOC MPABO M IMPABO
JIPYTHX JIFOICH HA OLTUOKWY;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MUP C MO3HIIUH JPYroro
YeJIoBeKa

OK 07.
CopelicTBOBaTH
COXPAaHEHHUIO
OKpYXarolein
Cpenbl,
pecypcocOepeKeHUI0
, IPUMEHSTH 3HAHUS
00 U3MEeHeHUHn
KITUMaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOM3BO/ICTBA,

3¢ (HeKTUBHO
JIEWCTBOBATH B
Ype3BbIYAHBIX
CUTYaIIUAX

B o0.1acTH 3K0710rHYECKOTO
BOCIIMTAHMSA:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBI,

IIOHUMAaHUE BJIIHMAHUA COIUAJIBHO-

DKOHOMHYECKUX  IIPOLIECCOB  Ha
COCTOSIHHE IIPUPOJHOMN 151
COLIMAIBHOM  Cpefbl, OCO3HaHue
r1100aJIbHOTO Xapakrepa

HKOJIOTUYECKUX MPObIIeMm;

- IUIAHUPOBAHUE U OCYILIECCTBICHUE
JICUCTBUI B OKPYXAIOIICH cpelie Ha
OCHOBE 3HaHHUS 1IEJIE YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpPUATHE JCUCTBUH,
MPUHOCAIIMX Bpel OKpyXKarolen
cpene;

- yMeHue IIPOTHO3UPOBATH
HEeOJIaronpusITHbIE HKOJOTHYECKUE
MOCJIE/ICTBUSL  MIPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- paclIMpeHue ONbITa JEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBJIEHHOCTH;

- OBJaJCHUE HaBBIKAMU Y4YeOHO-
WCCIIEIOBATENIbCKOM, MPOEKTHON U

c(hOpMUPOBAHHOCTH YMEHUS
NPUMCHSATH TIOJYYCHHBIC 3HAHHUS
119 OOBICHEHHS OHMOJOIrHYECKHUX
IIPOLIECCOB M SABJIICHUM,  JIA
NPUHATHS TTPAKTUYECKUX PEIICHUMA
B MOBCEIHEBHOM JXKH3HU C IICIBIO
obOecreyeHnss 0€30MaCHOCTH CBOETO
3JI0pPOBbS u 3JI0POBBS
OKPYKAIOIIMUX JOJIeH, COOTIOACHHUS
3JI0pOBOTO 00pasza >KHU3HU, HOPM

rpaMOTHOTO IMOBEICHUS B
OKpYXaroIlllell TMPUPOJHON CpeJe;
ITOHUMAaHHE HEOOXOIUMOCTH
HCIIOJIb30BaAHHUS JIOCTHKEHUH
COBPEMEHHOM OMOJI0THHU H
OMOTEXHOJIOTHI JUTSt
palMOHAIBHOTO
MIPUPOIOTIOTH30BAHMS




COLIUAILHON JIEITEILHOCTH

1.5 KosimuecTBO 4aCOB Ha OCBOEHHE MPOrpaMMbl Y4eOHOM JUCHUIITTHHBI:

MaKCHMAaJIbHOM y4eOHOM Harpy3Kku oOyJaromierocs /2 gaca, B TOM 4HUCIIE:
o0s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odyudarorierocs 60 gacos;
CaMOCTOSITeIbHOM paboThl 0Oyuaroierocs 6 4acon
IPOMEKYTOYHOM aTTecTariu 6 4acos.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Bup yueOHo# padoThI Oovem uacos
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 72
Oo0s3aTeIbHAS aYAUTOPHAA y4eOHAasi HArPY3Ka (Bcero) 60

B TOM 4YHCJIC.

J1a00paTopHBIe PaOOTHI —

MPAKTUYECKHUE 3aHATHUS 30

KOHTPOJIbHBIE PA0OTHI —

KypcoBasi paboTa (IpoeKT) (He npedycmompero) —

CamocrosiTesibHas padboTa o0yuawuerocs (Bcero) 6

IIpomexyTouHas aTTecTanus

Hmoeosas ammecmayus 6 ghopme
KOIIOKBUYMA
9K3aAMeHA

11



2.2. TemaTuyeckuii nJjian u coaep:xkanue yueonoi aucunnianusbl OYIL.07 bBuoJiorus

HaumenoBanue Conep:kaHue y4eOHOT0 MaTepuaJia, JadopaTopHblie padoThl U O0bem | YpoBenb | @opMupyembie
pa3/iesioB M TeM NpaKTHYeCKHe 3aHSATHS, CAMOCTOSITe/IbHASA padoTa 00y4yaommuxcst YacoB | OCBOCHHUSI | KOMIETCHIHH
1 2 3 4 5
1 cemecTp

Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJILHAS eIMHHIIA KUBOT'0
Tema 1.1. buoJsiorus Coaep:xkaHue y4eOHOro MaTepuaJia 0,5 OK 2
KaK HayKa Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C JPYTUMHU HayKaMH: OMOXUMHUS, 1,2

ouodusuka, OnoHuka, renoreorpadus u ap. Ponp u Mecto 6uosioruu B

(bopMHpPOBaHUY COBPEMEHHOW HAYYHOH KapTHHBI MUPA. 3HAYCHUE

Ouosiornuyeckux 3HaHui. Victopust 6umonorun. 3HaueHue HUTOJIOTUU AJIS

pa3BUTHs OMOJIOTHU U TIO3HAHUS TPUPOBI. METO/ bl IIUTOJIOTUN: MUKPOCKOIIHS,

xpomarorpadusi, 3IeKTpoPpope3, METO ] MEUEHBIX aTOMOB, AU} depeHnnanbHoe

LEeHTpU(yrupoBaHue, KylabTypa KJIETOK

IlpakTH4YecKue 3aHATHSA -
Tema 1.2. O0masn Coaepxanue y4eOHOIro MaTepuasa 0,5 OK-1
XapaKTepUCTHKA Pa3noobpazue 6nocuctem. Opranusanusi OMOJOTHYECKUX CUCTEM. Y POBHU 2 OK -2
KU3HHU OpraHu3alKi OMOCUCTEM: MOJIEKYIISIPHO-T€HETHUYECKUI, OPraHOUIHO- OK -4

KJIETOYHBI, OPTaHU3MEHHBIN, TOMYJISIIUOHHO-BUI0BOM, S3KOCUCTEMHBII

(OmoreonieHoTHueckuit), buocdepusiit. Hayku, nzyuatorue 61osornyeckue

O0OBEKTHI Ha Pa3HBIX YPOBHSX OpraHu3alnuu *u3HU. OOmIas XapakTeprucTuKa

KHM3HH, CBOWCTBA KUBBIX cucTeM. Ilponeccel, mpoucxosmue B OHocucTeMax

IIpakTHYecKHe 3aHATHSA -
Tema 1.3. Coaeprxanue y4eOHOro MaTepuaJa 1 OK-1
Buojgornuyecku XUMHYECKHUH COCTaB KJIeTKU. Heoprannueckue BemecTBa KIETKH, UX 2,3 OK -2
BajKHbIE XUMHYECKHEe | Ouosorndeckas posb. OpraHudeckue BellecTBa KiIeTKu. bruonornueckue
COeIMHEeHUS nosniuMepsl. benku. CTpykTypa U GyHKIMH O0elIKOoBON MoJieKyibl. DepMeHTHI,

NPUHIUN UX JIeicTBUA. YTIIeBoibl. buonornueckue pyHKIUHN yIIeBOOB.
Jlununel. O6mumii miad crpoenus. I'uapopunbHO-THaAPOHOOHBIE CBOKWCTBA.
Knaccudukanus mununos. buonornyeckue pynkunn munuaoB. ATD. Ctpoenue
Mouiekysbl AT®. buonornueckue pyukiuu ATD

12




IIpakTHYecKHe 3aHATHSA

Posb 6enKoB, yrieBos0B U AKHUPOB B OpraHU3Me YeIoBeKka. BuraMuuel u
OMOJIOTMYECKH aKTUBHBIE T00ABKH, MX 3HAUEHHUE B KU3HU OpPraHU3Ma 4eJI0BEKa.
I'uno- u aBUTaMUHO3bI UX nocaencTBus. [IpencTaBieHue yCTHBIX cOOOIIEHuH ¢
IIpe3eHTalMEN, OATOTOBIEHHBIX 110 IEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX
npenojasareneM “Onpenenenre ButamuHa C B IPOAYKTax MUTAHUS
[TonroToBka BapuaHTOB OTIBITA, HAOIIOIEHUE 32 KAYECTBEHHBIMU PEaKIUSIMH,
3aI0JIHeHUEe paboyel TabauLIbl, UHTepIpeTalys Ha0ar01aeMbIX SABICHHM,
¢bopmynrpoBanue BbIBO0B «[ napodmibHO-THIPOGOOHBIE CBONCTBA JTUITHOB)
ITonroroBka BapuMaHTOB OMNbITA, HAOIIOAEHUE U3MEHEHHS pACTBOPUMOCTH
JUIHIO0B, 3aMI0JTHEHNE pabodel TaOIHIIbl, HHTepIpeTanns HabIr0 aeMbIX
SBJICHUH, ()OPMYIMPOBAHUE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
(yskumnonanbHas
OpraHu3anus KJIeTOK

Coaep:xanue yueOHOro MaTepuaJia

0,5

Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OcHoBHbBIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpUHU. THUIIBI KIIETOK: 3YKaApUOTHYECKas U
npokapuoTuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOH, rprOHOIT). CTpoeHHE NPOKAPUOTUUECKON KIIETKU.
OcobeHHOCTH CTPOeHUs reTepoTpodHON U aBTOTPO(HOM MPOKAPHUOTHUECKUX
kietok. CTpoeHne mia3MaTHIecKoid MeMOpaHbl. TpaHCTIOPT BEMIECTB uepes
IU1a3MaTHYECKY0 MEMOpaHy: MaCCUBHBIM U aKTUBHBIN. DHJOLUUTO3: MTUHOLUTO3,
¢arouuTo3. k3o01uTo3. O60I0UKA UK KiIeTouHas cTeHKa. CTpyKTypa u
(YHKIMU KJIETOUYHON CTEHKH

pactenuit, rpudoB [{urormasma. [{utozons. [lutockener. OqnomMemMOpaHHbIe
OpraHoM[bl KJIETKU: sHoMmIazmaTnyeckas cetb (II1C), annmapat [onbaxuy,
JIM30COMBI, IEPOKCUCOMBI, BaKYOJIU PACTUTENbHBIX KiIeTOK. CTpoeHue u
(GyHKIMN 0JHOMEMOpaHHBIX OpraHouoB KieTku. Kierounsiit cok. Typrop.
[TosryaBTOHOMHBIE OpraHOU B! KJIETKH: MUTOXOHJIPUH, IIACTU/IBL: XJIOPOILIACTHI,
XPOMOILIACTHI, IEMKOIIIACTBI, X CTPOEHUE U (GYHKIMHU. SaepHbIi anmapat
KJIETKU, CTPOCHHE U (QYHKIUH.

HememOpanHbIe OpraHou/Ibl KJIETKH: pHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIH
ueHTp. OpraHouibl IBUKEHUS:

PECHUYKH U KTyTUKU. CTpoeHre U PyHKIUU HEMEMOPaHHBIX OPraHOU OB
KJIETKH

2,3

IIpakTHYecKHe 3aHATHA

15
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«CtpoeHue KiIeTku (pacTeHus, )KUBOTHBIC, TPUOBI) U KIIETOUHBIC BKIIFOUCHUS
(kpaxmai, KapOTUHOUIBI, XJIOPOILIACTHI, XpoMoriacTsl)» [IproGperenue onbita
MPUMEHEHHS TEXHUKU MHUKPOCKOTTMPOBAHUS TIPU BHITIOJTHEHUH Ta00OPATOPHBIX
pabor.

[TonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0O MUKPOCKOTIA,
BBISIBJICHHE PA3IMUUi MEX]y U3y4yaeMbIMU 00BEKTaMU, HHTEPIIPETALUS
Ha0II0/IaeMBIX SBJICHHA, (HOpMYyITHpPOBaHUE BHIBOJOB «IIpOHUIIAEMOCTH
MeMOpaHBbI (TU1a3Moiu3, AeriazMonus)» [Ipuobperenue onpiTa MpUMEHEHUs
TEXHUKU MHKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH J1a00paTOPHBIX PadoT.
[ToaroroBka MuKpompenaparoB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA,
BBISIBJICHHEC PA3IMUUi MEX]y H3y4aeMbIMUA 00BEKTaMHU, HHTEPIIPETAIUS
Ha0J10/1aeMBIX SIBJICHHM, (HOpMyIHpPOBaHIE BHIBOIOB

Tema 1.5.
CrpykTypHO-
(pyHKkumnoHa/IbHBIE
axkTopsI
HACJIe/ICTBEHHOCTH

Coaep:xaHue y4eOHOro MaTepuaJia

0,5

Ctpoenune XxpoMocoM. XpOMOCOMHBIN Ha0Op KIETOK, TOMOJIOTMYHBIC U
HErOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUIHBIA U AUIIJIOUTHBIN HAOOop.
Hyxneunossie kucnotsl. JJHK 1 PHK. Ctpoenne Hyk1€MHOBBIX KHCIIOT.
Hyxneoruasl. KommuiemenTapHbie a3otucteie ocHOBaHUs. [IpaBmiio Yapradda.
Crpyktypa JJHK — nBoiinas cnupans. MecToHaxoXIeHHe U OMOJIOTHYECKHEe
¢byskuuu [JTHK. THK-skcnepruza. Bunet PHK. ®ynakin PHK B knetke

2,3

IIpakTHYecKHe 3aHATHSA

15

Pemenne 3ama4d Ha OnpeacICHUEC NOCICA0BATCIbHOCTH HYKJICOTHI0B

Tema 1.6. IIpoueccol
MATPUYHOI0 CHHTE3a

Coaep:xanue yueOHOro MaTepuaJia

0,5

OK-1
OK -2

Matpuunslii cunte3 IHK — pernmukanus. [Tpuanunet perumkanun JJHK.
Mexanusm permukanun JJHK. Penapanus JITHK (nopennexaruBHas,
nocrtperiekaTuBHas ). Peakiuu MatpuyHoro cuntesa. [Ipuniun
KOMIUIEMEHTAPHOCTHU B peakuusx matpuyHoro cuntesa. JJHK u rens.
I'eneTnueckuii Koz, ero cBoiicTBa. Tpanckpunius — marpruuHblil cuaTe3 PHK.
Tpaucnsius u e€ atanbl. YciaoBust Onocunresa 6enka. Crpoenue T-PHK u
KOJMpOBaHUE aMMHOKUCIOT. Posib pubocom B OuocuHTE3e Oenka

2,3

IIpakTnyeckue 3aHATHS

0,5

Pemenue 3agad Ha onpeieneHre NoCiIe10BaTENIbHOCTH AaMUHOKHCIIOT B MOJIEKYJIE
Oenka.

Pemenue 3agau Ha onpeneneHue nocie10BaTeIbHOCTH AaMUHOKHCIIOT B MOJIEKYJIE
Oenka B Cirydae M3MEHEHHS TocieJoBaTelbHOCTH HyKiIeoTua0B JJHK

Tema 1.7.

Coaep:xanue yueOHOro MaTepuaJia

0,5

OK-1
OK -2

OK-2
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HekeTouHble
¢opmbI KU3HU

Bupycel — HeksieTouHble (POPMBI )KU3HU U 00JTUTaTHBIE Mapa3uTsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKu3HeHHBIH
mukn JITHK-cogepxamux Bupycos, PHK-coaepxamux Bupycos, 6aktepuodaros.
BUY, rematut yenoBeka.

Bbakrepun. O0mias xapakrepuctuka. [lonstie mramm. Bupycer n 6akrepun:
CXOJICTBA U pa3anuyus

2,3

HpaRTn'{ecmle 3AHATHSA

1,5

Bupycsl — HeknieTounble (OpMBI )KU3HU U 00JIUraTHbIe apasuTsl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Ku3HeHHBIT
nukn JIHK-conepkamux Bupycos, PHK-conepxanux BupycoB, 6akteprodaros.
BUMY, remaTtut 4yeiaoBeka.

baktepun. Obmas xapakrepuctuka. [lonstue mramm. Bupycel u Gakrepuu:
CXOJICTBA U pa3Iuyus

Tema 1.8. O6MmenH
BelIeCTB U
npeBpalieHue
JHEPrUM B KJIeTKe

Coaep:xxanue yueOHOro MaTepuaJia

0,5

AcCUMUIISIINS U IUCCUMMIISIIAS — JIBE CTOPOHBI MeTabonm3ma. Turel oOMeHa
BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3pOOHBINA U aHAYPOOHBIH.
OHepreruyeckoe odecriedeHue KieTku: npespauieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN XapaKTep peakuuid KJIeTOUHOro MeTaboanu3ma
[lepBuuHbI CUHTE3 OpraHMYECKHUX BElIEeCTB B KieTke. [Inactnueckuit oomeH.
doTocuHTE3. XeMOCUHTE3. AHAIPOOHBIHN SHEpreTndecknii oOMeH. AHa3poOHbIE
opranusmsl. bpoxxeHnue, aBTOTpoHBIN U reTepoTPO(PHBIN TUIT TUTAHUS.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTHH. DTalbl
SHEPreTUYecKoro oOMeHa.

I'mukonus. buonorndyeckoe OKUCIIEHNE, WIN KIETOYHOE AbIXaHHUE

HpaKanecmle 3AHATHUSA

Tema 1.9,
Ku3HeHHBIH UK
KJeTKH. MuTO3.
Meiio3

Coaep:xanue yueOHOro MaTepuaJia

0,5

OK -2

Krnerounslii nuki, ero nepuosl u perysuus. Ilepuonst uarepdasbl ux
ocobenHocTH. uddepeHunariys KIeTKH U apecT KJIETOYHOro 1ukia. Jlenenue
KJIETKH — MUTO3. CTaiuM MUTO3a U MMPOUCXOAIMe pouecchl. Kapuokunes u
LUTOKHUHE3. bruonornyeckoe 3HayeHue MuTo3a. Menos — pelyKLIMOHHOE JIeJICHUE
KJIETKH.

Craguu meiio3a. Meiio3 — ocHOBa 10J10BOT0 pa3MHOoXxkeHus. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep.

buonorunueckuit cMbicn Merio3a. DPpQexTs! Merio3a. Meilo3 B dKHU3HEHHOM LIUKJIE
OpraHu3MOB

OK -2
OK-4
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IIpakTHYecKHe 3aHATHSA

Paznen 2. Ctpoenue u

YHKIMM OpraHu3mMa

Tema 2.1. CTpoenne
OpraHmu3ma

Conep:kanue y4eOHOTr0 MaTepuaJia

0,5

OI[HOKJICTO‘IHBIG OpraHu3MBbl. KonounansHbie OpTraHU3MBlI. MHOTOKIETOYHBIC
opraHu3Msl. B3anMocBs3b yacTeil MHOIOKJIETOUYHOTO opranuizMa. OyHKIus.
Opransl U cUCTEMBI OPraHoB. AnnapaTsl opraHoB. 'omeocTas opraHuszMa u ero
HOJIIEp>)KaHUE B ITPOLIECCE )KU3HEACATEIbHOCTH.

OI[HOKJICTO‘IHBIG OpraHu3MBbl. KonounansHbie OpTraHHU3MBlI. MHOTOKIETOYHBIC
opraHu3Msbl. B3anMocBsI3b yacTeil MHOIOKJIETOUHOrO oprann3Ma. OyHkius.
Opranbl U cUCTEMBI OpraHoB. AnnapaTsl opraHoB. ['omeoctas opraHu3zMa U ero
10JiIep>KaHue B MTPOLIECCE )KU3HEACSITEIbHOCTH.

2,3

HpaRanecmle 3AHATHUSA

15

Teopus kinoHanbHO-ceneKTUBHOrOo uMmMyHurera I1. Dpnuxa, .M. Meunukosa.
Wudexnumonnsle 3a060eBanus U snujiemMus. Baxxunelnme snuieMun B UCTOpUU
genoBevyecTBa. BakiuHanus Kak nporiakTuKa HH)EKIMOHHBIX 3a00IeBaHUI.
IIpencraBneHue yCTHBIX COOOIEHHH ¢ pe3eHTalnel, OAr0TOBIEHHbIX IO
IIEPEYHI0 UCTOYHHUKOB, PEKOMEHIOBAHHBIX IPENOAABATEIEM

OK - 2
OK - 4

Tema 2.2. @opmbl
pa3MHOKeHUu s
OPraHu3MoOB

Coaep:xxanue yueOHOro MaTepuaJia

®opMbl pa3MHOKEHUSI opranu3MoB. becrionoe 1 nonoBoe pazMHoxeHue. Buipl
0€ecroJIoro pa3sMHOXKEHUS: IPOCTOE AeJIeHUE Ha/IBOE, TOYKOBAHNE, pAa3MHOXKEHHE
CIIOpaMH, BET€TaTUBHOE Pa3MHOKEHUE, pparMeHTanus, kiionuposanue. [lomosoe
pa3MHOKEHHUE.

HpaKanecmle 3AHATHUSA

OK -2

Tema 2.3. OuToreunes
JKMBOTHBIX U
yeJI0BeKa

Conepxanue y4eGHOro MaTepuajia

I'amerorenes y »xuBoTHBIX. CriepMaroreHes u ooreses. CTpoeHHE MOJIOBBIX
kJ1eToK. OmIo10TBOpeHNE U SMOPUOHAIIBHOE PAa3BUTHE KUBOTHBIX.
[TapTeHorenes. OmOpuorenes (Ha npuMepe JaHueTHuka). Ctaauu ImMOpHoreHesa
Poct u pa3sutue xxuBoTHbIX. [locTamOpuonansHbIi epuo. [Ipsmoe u
HenpsMoe pa3BuTHe. Pa3Butue ¢ MetamMopdo3oM y 0eCrIO3BOHOYHBIX U
MTO3BOHOYHBIX )KUBOTHBIX. CTaluK OCTAIMOPHUOHATILHOTO PA3BUTHS Y JKUBOTHBIX
u yenoBeka. [leproael oHTOreHes3a yenoBeka. buosornueckoe crapenue u
cMepTh. ['epoHTONOrNA

IIpakTuyeckue 3aHATHSA

OK -2
OK -4
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Tema 2.4. OHTOrEHE3
pacTreHui

Conep:kanue y4eOHOT0 MaTepuaJia

I'amerodut u ciopodut. Pa3mHoKeHUE U pa3BUTHE BOIOpOCiiel. PazMHOKeHHe
U pa3BUTHE CIIOPOBBIX pacTeHUi. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX
pacrenuii. Poct. Ilepuoibl OHTOreHe3a pacTeHH

IIpakTnyeckue 3aHATHS

OK -2
OK-4

Tema 2.5. OcHOBHBIE
MOHATUSA I€HETHKHU

Coaep:xanue y4eOHOro MaTepuaJia

['enernka kak HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
OCHOBHBIC TCHETHYECKHUE TTOHATHUS M CUMBOJIBL. ['eH. ['enotun. denotum.
AJnenpHble TeHbI. AJIbTepHATUBHBIE TPU3HAKU. JJOMUHAHTHBIN U PEIECCUBHBIN
npusHaku. ['omo3urora u rereposurota. Yucras nunust. ['mOpunpl. OcHOBHBIE
METO/Ibl TEHETUKU: TUOPUIOTIOTUYECKUH, IINTOIOTUYECKUE, MOJIEKYIISIPHO-
TeHETUYECKHUE

IlpakTH4YecKue 3aHATHSA

OK -2
OK-4

Tema 2.6.
3akoHOMepHOCTH
HacJIeJOBAHUS

Coaep:xanue yueOHOro MaTepuaJia

3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHsl ['. MeHens: MoHorubpuaHoe
ckpemuBanue. [IpaBuno nomuHupoBanus. 3aK0H €JMHOOOpaA3Us IEPBOTO
MOKOJICHUsI. 3aKOH PaCUICTUICHHS TPU3HAKOB.

[{uTomornyeckue OCHOBBI MOHOTHOPUAHOTO CKpEIIMBaHus. [ UoTe3a 4ucTOThI
ramer. AHAIM3UpYIOIIee CKpenuBanue. JJurnopuiHoe cKpenmuBanme. 3aK0oH
HE3aBHCHMOT'O HAClIeJJOBaHUSI IPU3HAKOB.

[TomurnOpuaHOE HACIEIOBAaHUE U €T0 3aKOHOMEPHOCTH

2,3

IIpakTHYecKHe 3aHATHSA

Pemenne 3aaa4 Ha OMNpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX
IIPpHU3HAKOB IIpU MOHO-, -, HOJ'II/II‘I/I6pI/II[HOM " aHAJIM3HUPYIOUIEM CKPCUINBAHUU,
COCTABJICHHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHHW A

OK -2
OK-4

Tema 2.7.
B3aumoneiicteue
I'¢HOB

Conep:kaHue y4eOHOI0 MaTepuaJia

I'enoTun kak 1e10CTHAs cucTteMa. MHOXKECTBEHHOE JIEHCTBHE I'€HOB.
[Tneiiorponusi. MHOKECTBEHHBIN ajutenn3M. B3anmoieiicTBre ajljIeIbHbIX TE€HOB.
KonomunupoBanue. B3anmoielicTBrie HeallJIenbHbIX T€HOB.
KommiementapHocTs. Onucras. [lonumepus

2,3

IIpakTHYecKHe 3aHATHA

Pemenne 3aaa4 Ha onpeaciCHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX

OK -2
OK -4
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IMPHU3HAKOB IIPU PA3JINYHBIX TUIIAX B33.PIMO,Z[€I>1CTBHSI I'CHOB, COCTaBJICHUC
I'CHOTHUITMYCCKHUX CXEM CKpCHIMBAHUA

Tema 2.8.
CuenjienHoe
HacJIeJ0OBaHHe
NMPU3HAKOB

Coaep:xanue y4eOHOro MaTepuaJia

3akonsl T. Moprana. CueruieHHOe HaclieIoBaHHE T'€HOB, HapyIlIEHUE CLEIICHHS.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHeTHUeCcKoe KapTUpOBaHUE
xpomocoM. Mcrnonbp30BaHNE KPOCCHHIOBEPaA Ul COCTABIEHUS T€HETUUECKUX
KapT XpOMOCOM

2,3

IIpakTHyeckue 3aHATHS

Pemenue 3agau Ha onpeeneHne BEpOSITHOCTA BO3SHUKHOBEHHS HACIECTBEHHBIX
IIPU3HAKOB IIPU CLEILICHHOM HAcCJIE0BAaHNUH, COCTABIIEHUE TEHOTUIIMYECKUX CXEM
CKpEILLIMBAHHUS

OK-1
OK -2

Tema 2.9. I'eneTnka
moJia

Coaep:xxanue yueOHOro MaTepuaJia

XPpOMOCOMHBIN MEXAHU3M OIPEAENEHUs 1oa. AyTOCOMBI U NIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIN U reTeporameTHbIN 1oJ. ['eHeTndeckast CTpyKTypa
M0JIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CUEIJICHHBIX € TOJIOM

2,3

HpaRanecmle 3AHATHUSA

Pemenue 3a/la4 Ha OIIPCACICHUC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX
IMPHU3HAKOB, CUCIIJICHHLIX C I1OJIOM, COCTABJICHUC 'CHOTUIIMYCCKHUX CXEM
CKPCIIMBAHUA

OK-1
OK -2
OK -4

Tema 2.10. N'eneTruka
YyeJ0BeKa

Conepxanue y4eGHOro MaTepuajia

Kapuotun yenoBeka. MeTo bl H3y4eHHsI TEHETUKH YEJIOBEKA: T€HEaT0THYECKU,
OJIM3HEIOBBIN, IUTOTCHETUYECKUN, OMOXUMUYECKUM, TTOMYJISIIMOHHO-
craTucTudeckuid. HaciaencrBeHHbie 3a001eBaHus yeaoBeKka. | eHHbIC U
XpOMOCOMHBIE 00J1€3HU uenoBeka. bone3Hnu ¢ HacneacTBEeHHON
MPEAPACIION0KEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON T€HETUKHU B IPEAOTBPALICHUN
1 JICYCHUH TeHETHICCKUX 3a00JICBAHUM YEIIOBEKa

2,3

IIpakTHYecKHe 3aHATHSA

Pemenue 3agad Ha onpenieneHre BEpOSITHOCTA BOZHUKHOBEHUST HACIEICTBEHHBIX
MPU3HAKOB, UCIIOJb3Ys METO/IbI TEHETUKHU YEJIOBEKA, COCTABJIIEHUE
TEHOTHIIMYECKUX CXeM CKpemrBanus. [IpencraBnenre yCTHBIX COOOIIEHUH C
MIpe3eHTAIMeH 0 HACTIEICTBEHHBIX 3a00JIeBaHUAX YEIOBEKa

OK-1
OK -2
OK-4

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

Coaep:xanue yueOHOro MaTepuaJia

B3aumoneiicTBue reHoTHna u cpeasl npu GopMUpOBaHUHU (PEHOTHUTIA.
N3meHunBOCTh Npu3HaKoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKKU. Buibl
M3MEHYMBOCTH: HACJIE/ICTBEHHAs! U HEHACIIEICTBEHHAs. 3aKOH TOMOJIOTUYECKUX

2,3

OK-1
OK -2
OK -4
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psnoB B HacieacTBeHHOM u3aMenunBoctu (H.M. BaBusnos).

MoaudukanronHas, wiu GeHOTUNHYeCcKas H3MEHUYNBOCTb. PoJb cpelibl B
MoU(UKAIIMOHHON H3MeHYnBoCcTH. Hopma peakiuu npusHaka. BapuanuoHHbii
psi ¥ BapuallMOHHAs KpUBasl. XapakTepUCTUKA MOAU(PUKALIMOHHOM
n3MeHYMBOCTU HaciieicTBeHHas1, WiIM TeHOTUIIMYECKasi U3MEHUYNUBOCTb.
KomOunHaTHBHAs M3MEHUYMBOCTh. MyTallMOHHAs U3MEHYUBOCTh. Bubl MyTanuii:
T'eHHbIE, XPOMOCOMHBIE, TeHOMHBIE. I [prunHbBl BOSHUKHOBEHMSI MyTalUi

IIpakTHYecKHe 3aHATHS 1

Pemenwue 3a1a4y Ha omnpe/ielieHne THITA MyTAIMH [IPH IepeIade HaCIeACTBEHHBIX

MIPU3HAKOB, COCTaBJICHUE FTeHOTUITMYECKUX CXEM CKpEIIMBAHU
Tema 2.12. Cenexknus | Coaep:kanue yueOHOro Mmarepuajia 0,5 OK-1
OPraHu3MoB Cenexius Kak Hayka. MeTo/bl ceeKIIMOHHON padoThl. ['eTepo3uc u ero 2,3 OK-2

npuurHbl. ckyccTBEHHBINH OTOOP: MAacCOBBIN M MHIMBUTyaJIbHBIN. JTaIlbl OK-4

KOMOMHAIMOHHOM cenekiuu. CopT, mopoaa, ImraMm

AJNTOPUTMEI pEIICHHE 33]1a4 Ha ONPeICIICHUE BO3MOKHOTO BOSHUKHOBCHHS

HACJIEICTBEHHBIX MPU3HAKOB I10 CENIEKIIMH, COCTABIICHIE T€HOTUITNYECKUX CXEM

CKPEIIUBAHHUS

IIpakTHYecKHe 3aHATHS 1,5

Ctpoenue u GyHKIMH OpraHu3Ma
dopmMa KOHTPOJIA

KOJJIOKBUYM
2 cemecTp

Pasnea 3. Teopusi 3Boronnu
Tema 3.1. UcTopus Conep:xaHue y4eOHOro MaTepuaJia 0,5 OK-2
IBOJTIOIHOHHOTO [TepBsbie aBOMOIMOHHBIE KOHIIENINH. | pagyanucTuyeckas 3BOIIOIUOHHAS 2 OK-4
Y4eHUA konuenuus JK.b. Jlamapka. JIBrxyue cuiibl 3Boonuu. Kpeanmonusm u

tpancpopmusM. Cucremaruka K. JIunnes u e€ 3Hauenue 11t GopMupoBaHUs
UJICH DBOJIOIHH

[IpennocelIku BO3HUKHOBEHUS JapBUHU3MA. DBOJIIOLUS BUI0B B IPUPOJIE.
Bbopn0Oa 3a cymectBoBanue. EctectBenHslit oT00p. JJuBeprenius npusHakoB U
Bu7000pa3oBanue. OCHOBHBIE OJOXKEHNUS CUHTETHUECKOM

teopuu 3Bostonnu (CTI). Poib 3BotonmoHHo0# Teopun B HOopMHUpPOBaAHUH
HAY4YHOM KapTHHBI MHpa

IIpakTuyeckue 3aHATHSA
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Tema 3.2.
Muxkpo3Bosouust

Conep:xanue yueOHOro MaTepuaJia

0,5

MuKpo3BOIIOLHUSA U MAKPO3BOJIIOLNS KaK 3Tallbl 3BOJIIOLIMOHHOIO ITPoLecca.
['eneTHuecKue OCHOBBI HBOIIONUH. MyTalMu 1 KOMOMHAIIMH KaK 3JIeMEHTapHbIi
9BOJIIOLIMOHHBIA MaTepuai. [lomysanus kak a1eMeHTapHas €IMHULA dBOIIOLUH.
JIBrxymue cuibl ((hakTOphl) 3BOMIONNUN. MyTallMOHHBINA TPOLIECC U
KOMOMHATUBHAsA U3MEHUYMBOCTb. Murpanus. V3onsauus nonysisui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onosornyeckas (penpoayKTHBHAS).
EcrecTBenHbIii 0TOOp — Hanpasistomuid GakTop sBomronuu. boproda 3a
CYIIECTBOBAaHHME KaK MEXaHU3M JICHCTBHSI €CTECTBEHHOT'O 0TOOPA B MOIMYJISAIUSX.
Bun u ero xpurepuu (npusHaku). BunoobpazoBanue kak pe3ysbTar
MHUKPO3BOJIOLUU

IlpakTH4YecKue 3aHATHSA

OK -2
OK -4

Tema 3.3.
MaxkposBosrouust

Coaep:xxanue yueOHOro MaTepuaJia

MakponsBosntonus. PopMbl 1 OCHOBHBIE HallpaBieHus: MakposBottonmu (A H.
CeseprioB). [1ytu noctuxenus: OMOIOrHYECKOT0 mporpecca: apoMopdos,
uavoaganTanus, oomas nereHepanus. Meroabl U3y4eHus MaKpO3BOIIOLUH.
3akoH 3apojpbiiieBoro cxoactsa (3akon K. bapa). buorenernyeckuii 3akon (2.
I'exkenn, @.

Miomep). O6uue 3aKkOHOMEPHOCTH (IIPaBUIIA) 3BOTIOLUU

IIpakTHYecKHe 3aHATHSA

OK -2
OK-4

Tema 3.4.
Bo3uukHoBeHHE U
pa3BuTHE )KM3HU HA
3emuie

Coaep:xanue yueOHOro MaTepuaJia

T'unoresn! u TCOpHU BOSHMKHOBCHUA KMU3HU HA 3emie: KpCalluOHU3M,
CaMOIIPOU3BOJILHOE (CIIOHTAHHOE) 3apOKICHHE, CTAIIHOHAPHOE COCTOSIHHE,
naHcrepMmus, 6uomnos3. Hauano oprannyeckon 3BOTIOIUH.

[TosiBieHME MEPBBIX KIETOK. DBOIIOIMS METa00IU3Ma. DBOTIOIUS TEPBHIX
KieToK. [IpokapuoTsl U 3ykapuoThl. [TporcX0kI€HnE MHOTOKIETOYHBIX
Oopranu3mMoB. Bo3HUKHOBEHHE OCHOBHBIX LIAPCTB SYKAPUOT.

OcHOBHEBIE YCPTHI DBOJIOIHMU PACTUTCIBHOI'O MHUpa. OcHOBHEBIE YEPTHI 5BOJTOITUN
KUBOTHOTO MUpa

2,3

IIpakTnyeckue 3aHATHS

Hpe,Z[CTaBJ'IeHI/IC YCTHOT'O COO6I_I_ICHI/I$I H JICHTBI BpCMCHU 11O OCHOBHBIM 3TallaM
BO3HHUKHOBCHUA U PA3BUTHA )XKUBOTHOT'O U paCTUTCIILHOI'O MHpa,
IOATOTOBJICHHBIX T10 MEPECYHIO HCTOYHHUKOB, PCKOMCH/JOBAHHBIX MPCIIOJaBaTCIICM

OK -2
OK-4

20




Tema 3.5.
IIpoucxoxnenne
yeJIoBeKa —
aHTponorexHe3

Conep:xanue yueOHOro MaTepuaJia

AHTpONOJIOTHS — HayKa O yeroBeke. CHCTeMaTH4eCKOE MOJI0KEHHUE YEI0BEKa.
CxoJ1cTBO uenoBeKa ¢ KUBOTHBIMU. OTINUHS YEJIOBEKA OT KUBOTHBIX.
[IpsiMoxOKaeHME U KOMIUJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTtue
TOJIOBHOI'O MO3I'a U BTOPOI CUTHAJIbHOM cucTeMbl. COOTHOLIEHHE
OHMOJOTMYECKHUX U COIMAIBbHBIX (DAKTOPOB B aHTpororeneze OCHOBHbBIE CTaIUU
aHTpororeHesa. J[puonuTexu — NpeaKy YeloBeKa U 4eJI0BEKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — npeAlIecTBEHHUK YeI0BeKa. APXaHTPOIl — JPEBHEHIITUI
yenoek. [laneoanTpon — npeBHuil yenosek. Heoantpomn — yenoBek
COBPEMEHHOT'0 THIA. DBOJIIOLKS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIINE Pachl: EBPONICOUAHAS (€Bpa3uiicKas),
HEerpo-aBcTpalioniHas (IKBaToprajIbHasi), MOHTOJIONIHAS (a3UaTCKO-
amepuKaHckasi). BpeMs 1 MecTo BO3HUKHOBEHUS YEJI0BEUECKUX pac. EMuHCTBO
YEJIOBEUECKUX pac

2,3

HpaRanecmle 3AHATHUSA

Bpems u myTu paccenenus yenoBeka no miaaHere. [Iprcrnoco01eHHOCTh yenoBeka
K pa3HbIM YCIIOBUSM CPEJIbI.

Brnusinue reorpaduueckoii cpeasl Ha MOPGHOIOTHIO U (PU3UOTIOTHIO YeTTOBEKa
3amyTa JIeHT BpEMEHH U MEHTAJIBHBIX KapT B OpMaTe YCTHOTO COOOIICHUS,
MIOATOTOBJIEHHBIX 110 MIEPEYHIO

HMCTOYHUKOB, PEKOMEH/IOBAHHBIX ITpenojaBaTesieM

TeopeTnueckne acCEKThI IBOJIIOLMM KU3HU Ha 3eMIIe

OK -2
OK -4

Pa3gea 4. Dxosorus

Tema 4.1.
IKog0ornyecKue
(hakTops! U cpeasl
JKH3HU

Coaep:xxanue yueOHOro MaTepuaJia

Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIIIHASI, TOYBEHHAS,
BHYTpHOpranusmMeHHas. Pu3nKo- XMMHUUYECKHEe OCOOEHHOCTH cpesl OOUTaHUs
opranusmoB. [Ipucrnoco0aeHust OpraHu3MoB K *KHU3HU B pa3HbIX cpeaax. [lonsarue
sKosiorudeckoro (axropa. Kiaccuduxanus sxonorudeckux daxkropos. [Ipasuio
MHUHHMYMa

10. JIu6uxa. 3akon TonepantHoctu B. llendopna

IIpakTHYecKHe 3aHATHA

OK-1
OK -2
OK -7

Tema 4.2.

Coaep:xanue yueOHOro MaTepuaJia

OK-1
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Homyasaumus,
coo0I1IecTBa,
IKOCHUCTEMBI

DKoJoru4eckasi XapakTepuCTUKa BUJA U MONYJIALIUU. DKOJIOTHYECKas HUILIA

BHAA. DKOJIOTHYECKHE XAPaKTCPHUCTUKHU ITOITYJIAINH. COO6I_H€CTB3 " 3KOCHUCTCMBI.

buouenos u ero crpykrypa (B.H. CykaueB). CBsi3u Mexay opraHu3sMamMu B
6uoneHosze. CTpyKTypHbIE KOMIIOHEHTHI 9KOCUCTEMBI: IPOYLICHTHI,

KOHCYMEHTBI, peyLIeHTbl. KpyroBOpOT BEIIECTB U IIOTOK SHEPTUH B DKOCUCTEME.

Tpoduueckue ypoBHHU.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATposKocHCcTEMBI. OTIMYUS arpO3KOCUCTEM OT
OHOIeOIEHO30B.

Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHUCTEM

2,3

IIpakTHyeckue 3aHATHS

Tpoduueckue nenu u cetu. OCHOBHBIE IIOKa3aTeNN IKOCHCTEMBI. bromacca u
IPOAYKLMS. DKOJOTHUECKUE MUPaMUIbl yncell, Onomaccsl ¥ sHepruu. Ilpasuio
MUpaMUIbl DHEPIUU.

Penienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY
BEIIECTBA M YHEPTHH B SKOCUCTEMAX C COCTABIICHUE TPOPUIECKUX LIENEeH U
nUpaMul OMoMacchl U SHEPTUU

OK -2
OK -7

Tema 4.3. buocdepa -
rjiodajgbHast
IKOJIOTHYECKAs
cucremMa

Coaep:xanue yueOHOro MaTepuaJia

buocdepa — xxuBas obonouka 3emiu. Pazsutue npeacrapineHuit o onochepe B
tpyaax B.W. Bepuanckoro. O6mactu 6uochepst u e€ cocras. XKuBoe BEemecTBo
6uocdeps! u ero GyHKIUN

3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHoCcTH 6HOChepsl Kak
rino0anbHOM sKocucTeMsl. JlnHaMuyeckoe paBHOBecue B Ouocgepe.
PutmuunocTh siBieHMi B 6nochepe. KpyroBopoTs! BeliecTs u
OMOTreoXUMHUECKUE LUKIIBI. [ 100a1bHbIe SKOIOTHYeCKHe MPOOIEeMBbI
COBPEMEHHOCTH M ITyTH UX PEUICHHUS

2,3

HpaKanecmle 3AHATHUSA

Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a7ja4 Ha ONPEIEICHHE
IUIOLIAIM HACAXKIEHUH /711 CHYKEHUSI KOHIIEHTPAIMH YIJIEKHCIIOro ra3a B
aTMocgepe CBOEro pernoHa mpoKUBaHUs

OK-1
OK -2
OK-7

Tema 4.4. Biusinue
AHTPONOTreHHbIX
(¢akrTopos Ha

onocdepy

Conep:kaHue y4eOHOIro MaTepuaJia

AHTpOIIOTeHHBIE BO3/IEHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BUJT
AQHTPOIIOTEHHOTO BO3JCHCTBUS (XUMUYECKOE, (Pr3nIecKoe, OMOIOTUIECKOe,
OTXO/JIbI POU3BOJICTBA U MOTPEOICHM ). AHTPONOTeHHBIE BO3ACHCTBHS HA
atmoctepy. BozneiicTBus Ha ruapocdepy (3arpsi3HeHUs U X UCTOYHUKH,
HCTOIICHUS BOJ).

Bo3zaeiicTBus Ha muTocdepy (erpamainms MoYBbl, BO3EHCTBUE Ha TOPHBIE

2,3

OK-1
OK -2
OK-4
OK -7
IIK ...
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opo/ia, Heipa). AHTPOIMOTEHHBIC BO3ICHCTBUS HA OMOTHYECKHE COOOIIeCTBa
(Jteca 1 pacTUTENBHBIE COOOIIECTBA, JKUBOTHBIM MHP)

HpaRTn'{ecmle 3AHATHSA

Pemienne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3a/1aHUH 110 COXPAHEHUIO
IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA IPOKUBAHUS

Tema 4.5. Biusinue
COIHAJILHO-
IKO0JIOTHYECKHUX
¢axkTopoB Ha
310pPOBbE YeJI0BEKA

Coaep:xanue y4eOHOro MaTepuaJia

3110poBbe U ero cocrapistomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIILHO
BJIMSIFOIIME HA OPTaHU3M YelIoBeKa. BpeaHble MPUBBIYKH: TOCIEACTBUS U
npodunaktuka. [IpoGieMa TeXHOreHHBIX BO3/ICHCTBUI Ha 310pPOBbE YETIOBEKA
(97eKTPOMAarHUTHBIE TIOJIsT, OBITOBAsI XUMUSI, H30BITOUHBIC IIIYMBI, paIUAIHs 1
T.1.). AJanranus opraHusMa 4ejaoBeka K (hakropaM OKpy»Karolel cpesibl.
3aluTHBIE MEXaHU3MBbl OpraHU3Ma YeJI0BeKa.

3110poBbE M pabOTOCTIOCOOHOCTb.

[TpuHMnIBl GopMUPOBAHUS 310pOBbECOEpEraoIero noseaeHus. Puznyeckas
aKTUBHOCTB U 3/10poBbe. [ pynmbl 310poBbsi. OCHOBBI 3aKaJIMBaHUS.
Broxumudeckue acnekTsl palmoHaIbHOTO nuTanus. [IpaBuna

0€30I1aCHOT'0 MCII0JIb30BaHUS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOHUCTB

2,3

HpaKanecmle 3aHATHUSA

Omnpenenenre CyTOYHOTO pallioHa MUTAHUS

Coznanue MHIUBUIYaIbHONW MaMATKU MO OpraHU3alluy paliOHAIBHOM
(bu3nUecKoil aKTUBHOCTH

«YMCcTBEHHas pabOTOCTIOCOOHOCTHY

OBnazneHnue MeToaMu OMpeIelIeHHs ToKa3aTeael yMCTBEHHOU

paboTocrnocoOHOCTH, OOBSICHEHHE MOYYEHHBIX PE3YJIbTaTOB U (hOpMYIHpPOBaHHE
BBIBOJIOB (IIMCBMEHHO) € UCTOJIb30BAHUEM HAayUYHBIX MOHATUH, TEOPUH U 3aKOHOB

«Bnusiane abnotnyeckux (akTopoB Ha YeIoBeKa (HU3KUE U BHICOKUE
TeMIIepaTyphl)»

N3ydyenne MexaHM3MOB aJlaniTal[ii OpraHu3Ma 4eJloBeKa K HU3KUM U BBICOKUM
TeMIIepaTypam 1 00bsICHEHHE TIOTY4YEeHHBIX pe3yIbTaToB U (hOpMyTUpOBaHHE

BBIBOJIOB (MMMCbMEHHO) C MCIOJIb30BAaHUEM HaYUYHBIX MOHSATUH, TEOPUN U 3aKOHOB

TCOpCTH‘{CCKI/IC ACIICKTHBI OKOJIOT'MH

OK-1
OK -2
OK-4
OK -7
IIK ...

Paznen 5. buojiorus B ;KU3HU

Tema 5.1.

Conep:xanue yueOHOro MaTepuaJia

OK-1
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BbuorexHoJgorum B
JKM3HU KaKI0r0

buorexHosnorus kak Hayka v mpou3BoIcTBO. OCHOBHBIE HAPABIICHUS
COBpeMEeHHOM OnoTexHoiaoruu. Meroibl OnorexHoaoruu. OOBEKTHI
OMOTEXHOIOTHH. DTUKA OMOTEXHOJOTUIECKUX U T€HETHIECKIX YKCIIEPUMEHTOB.
[IpaBua nouicka u aHanr3a OMOIKOIOTUYECKOM HH(DOPMALIMK U3 Pa3ITHUUYHBIX
WMCTOYHUKOB (Hay4YHAst U y4eOHO-

Hay4Has JIUTepaTypa, Cpe/icTBa MaccoBoi nHpopMaiuu, cetb HTepHeT u

IpyTHe)

2,3

IIpakTHyeckue 3aHATHS

Keiicbl Ha aHanmu3 MHGOPMAIH O HAYYHBIX JIOCTIKEHUSX B 00JIACTH
TCHETHYECKUX TEXHOJIOTHH, KIICTOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHHA.
3amuTa Kelca: mpencTaBlIeHNe Pe3yIbTaTOB PEIICHUS KeCOB (BBICTYIIICHHE C
MIPE3CHTAINECH )

OK -2
OK -4
IIK ...

Tema 5.2.
ConuajabHo-
ITHYECKHE ACTIEKThI
OMOTEeXHOJIOTHH

Coaep:xaHue y4eOHOro MaTepuaJia

OTHYecKue acleKThl Pa3BUTHUA OMOTEXHOJIOIMH U IPUMEHEHHUE UX B KHU3HU
YeJI0BEKa, TIOMCK U aHAIN3 HH(OPMAIMH U3 PA3TUYHBIX HCTOYHUKOB (Hay4YHAs U
yueOHO-Hay4yHasl JUTeparypa, CpeicTBa MaccoBoi nHpopmaruu, cetb IHTepHeT
U Apyrue)

2,3

IlpakTH4YecKue 3aHATHSA

Keiicel Ha ananu3 nHOpMaUK 00 STHYECKUX aCHEKTaX Pa3BUTHUS
OMOTEXHOJIOTHH (110 rpynnam)

Pa3gen 6. Buoskosiornyeckue uccjaeq0BaHus

Tema 6.1. OcHoBHEIE
MEeTOAbI
OHMOIKO0JIOrHYEeCKHUX
HCcJIe0BaAHNMI

Conepxanue y4eGHOro MaTepuajia

Hayunslit MeTos1. MeTo bl 6M03KOJIOTMUECKUX UCCIIeIOBaHUMN: TIOJIEBBIE,
nabopaTopHbIe, SKCIIEpUMEHTANIbHbIE. MOHUTOPUHT OKpY’Karolel cpebl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TI100aMbHBIN

MeTtobl MOMCKa, aHaIU3a U 00pabOTKN UHPOPMALIMH O MPOEKTE B pa3IUUYHbIX
HCTOYHUKAX

2,3

HpaKanecmle 3AHATHSA

IlocTaHoBKa LienH, 3a/1a4, BBIABH)KEHHUE THIIOTE3bI, TPOBEIEHUE SKCIIEPUMEHTA
10 ONPEJIETICHUIO ONTUMAJIbHBIX YCIOBHH JIJIs1 pocTa U GU3HOIOrHYECKOi
AKTUBHOCTH JPOAOKEBBIX KJIETOK. BBIsIBIEHNE 3aKOHOMEPHOCTEH,
(dhopMyIHpoBaHKE BHIBOJIOB U IIPOTHO30B.

[IpakTryeckue paboThl Ha BBIOOP MO MUHU TPYIIIaM:

1. Brnusinue temnepaTypsl Ha pocTa U (PU3HOJIOTMYECKYI0 aKTUBHOCTh
JPOXKKEBBIX KIIETOK
2. Bnusinue yriieBofoB Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTh

OK-1
OK -2
OK-4
IIK ...

24




APOKIKCBBIX KIICTOK
3. CoueTtaHHOE BIMSHHE TEMIICPATYPHI U YTJICBOJOB HAa pOCTa U
(bl/ISI/IOJIOFI/I‘-IeCKyIO AKTUBHOCTDb APOXIKCBBIX KJIICTOK

Tema 6.2.
Buojkojornueckui
IKCIIEPUMEHT

Conep:kaHue y4eOHOTr0 MaTepuaJia

O0630p TeM yueOHO-HCCIe10BaTeIbCKIX POEKTOB. BriOop yueOHo-
HCCIIEIOBATEIBCKOTO MPOSKTA U3 MPEIIOKEHHBIX. DOPMHUPOBAHUE KOMAHIbI
IIPOEKTA. AJITOPUTM BBIIIOJIHEHUS IPOEKTA.

Kaxnas rpyrimna BeIOMpaeT OAKH U3 BAPHAHTOB Y4EOHO-UCCIIEI0BATEIbCKUX

MIPOEKTOB:

1. Onenka kauecTBa aTMOC(HEPHOro BO3yXa

2. Ornenka kayecTBa OYB METOJIOM (PUTOTECTHPOBAHUS

3. OreHka KayecTBa BOJI IOBEPXHOCTHBIX BOJAOEMOB IO OPraHOJIEITHYECKUM
1 PU3UKO-XMMHUYECKIM CBOMCTBAM

4. Bnusiaue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PaCTEHUM

5. BrnusiHre coneBoro 3arpsi3HeHHs Ha pOCT U pa3BUTHE CEMSH BBICIIIUX
pacTeHui

[IepBblil 3Tan BHIOJHEHUS IPOCKTA:

ObocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BoisiBieHne npo0iaemMbl
uccien0BaHusl, (GOpPMyIUPOBAHUE THITOTE3bl. BBIOOP METO0B HCCIEJOBAaHMUS.
Br160op Touek otbopa npol Ha TEPPUTOPUHN HCCIETOBAHUS.

[TocranoBka Lenei u 3agau uccnenoBanus. OnpeneneHue Gopmbl
NPEJCTaBICHUS Pe3yIbTaTOB UccieAoBaHus. OnpeeneHe 3TarnoB 1
COCTABJICHHE IIJIAHA UCCIIEI0BAHMUS

2,3

IIpakTHYecKHe 3aHATHSA

Bropoii aTan BbIMOTHEHMS TPOEKTa: MOAr0TOBKA HEOOXOIUMOM MOCY bl U
MaTepuana Jyuis SKCIepUMEHTa,

MIPOBEJICHUE IKCIIEPUMEHTA, IEPHOJUYECKasl IPOBEpKa TEUEHUSI dIKCIIEpUMEHTa/
cOop MarepHaia B BHIOpaHHBIX TOYKaX 0TOOpa mpoo

Tpetuii aTan BBINOIHEHUSI TPOEKTA: MOTYYEHHE EPBUUHBIX
HKCHEPUMEHTAIbHBIX JAHHBIX, IPOBEACHUE

CTaTUCTUYECKOM 00pabOTKU MOTyYEHHBIX JaHHBIX

YeTBepThlii ATaN BBIITOJHEHUS IIPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH,
(hopmynupoBaHUE BBIBOJIOB U

MIPOTHO30B, OLIEHKA KaueCTBa MCCIIEyeMOro 00beKTa 1o pe3ysibTaTaM
OMO’KOJIOTMYECKOI0 aHATIN3a

3ammra npoekTa. [IpeacraBieHue pe3yibTaToB BHIIOJHEHHs Y4eOHO-

OK-1
OK -2
OK -4
IIK ...
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HCCIIEI0BATENbCKUX IIPOEKTOB
(BBICTYIIJIEHUE C TIPE3EHTAIIeH )
CamocrosiTeibHas pabora 6
Pabota ¢ yueOHOI TuTepaTypoil, KOHCIEKTaMH
dopma aTTecTAUNHU 6
IK3aMeH
Bcero: 72

Jln1st XxapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuajia UCTIOIb3YIOTCS ClleIyIolIne 0003HaYCHUS:

1. — o3HaKOMHTENBHBIH (Y3HaBaHHE paHee H3YUYEHHBIX 0OBEKTOB, CBOICTB);

2. — penpoAyKTHBHBIH (BBINOJHEHHE JIESITENILHOCTH 110 00pa3ily, HHCTPYKIUH WIIU 110]] PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (INTAHUPOBAHUE U CAMOCTOSTEIFHOE BHITTOJHEHUE AEATEIbHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCLUILIUHBI

3.1. TpeGoBanusi K MHHUMAJILHOMY  MATE€PUAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanus y4eOHOW JUCHUIUIMHBI TpeOyeT Haiuuusg ydyeOHOro KkaOuHeTa
OMOJIOTHH.

O6opynoBanue y4eOHOTro KaOWHeTa: CTOJbI — / IIT., CTYJbs — 14 mIT., TeneBu3op,
DVD-npourposatenb, MUKPOCKOT YYEOHBIN — 2 MIT., CTEUIaX AJI1 000pyI0BaHMS,
JIOCKa, TeMaTHYECKUE CTEHBI, TepOapuu, OapenbedHble Momenu (r1a3a, ToJoBa,
cepaue, JIETKUE), MOACIN KIETYaTOr0 CTPOCHHs KOPHS, JUCTA, CTEOIIS; MTATUB C
npobupkamu — 30 mT., HA0Op MYJHKEH (PPYKTOB M OBOIIECH, KOJJICKIUSA CEMSH U
TUTOZIOB.

TexHuyeckue cpeacTBa 00yUeHUs:
— IIK ¢ nocrymnom k cetn IHTEpHET,
— TporpaMMHOE 0OecrieueHre O0IIero Ha3HAYCHU .

3.2. UudopmannoHHoe odecnieyeHne 00ydeHust

IlepeyeHp pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:

1. buomnorus. 10 xnacc. bazosslilt ypoBeHb. DDV - [laceunuk B.B., Kamenckuii
A.A., PyGuos A.M. u np.

2. bwuonorus. 11 xnacc. bazoserit ypoBenb. DOV - ITaceunuk B.B., Kamenckuit
A.A., PyGuioB A.M. u np.

JlonosiHUTEIBLHAS JIUTEpaTypa:

3. BepxomenneBa, 0. II. buomorus : yde6Hoe mocobue mis CIIO / 1O. II.
BepxomenneBa. — CapatoB : IIpodobpazosanue, 2020. — 146 c. — ISBN
978-5-4488-0651-3. — TekcT : 2JIEKTPOHHBIM // DIEKTPOHHBIA pecypc
udpoBoit obpazoBarenbHor cpenbl CIIO PROFoGpaszoBanue : [cailT]. —
URL.: https://profspo.ru/books/91854

4. buonorusi: mis aburypuento / P. I'. 3asm, B. O. byrBunosckwmii, B. B.
HaBwinoB, 1. B. PaukoBckas. — 7-¢ u3g. — Munck : Beimmiimas mikoa,
2022. — 640 c. — ISBN 978-985-06-3470-2. — TekcT : 31EKTPOHHBIN //
DNeKTpOHHBIM  pecypc  1udpoBodt  obpazoBarenbHo  cpeast  CIIO
PROFo6pazoBanue : [caiit]. — URL.: https://profspo.ru/books/130001

5.  Kypb6arosa, H. C. O6mas 6uosorus : yuedHoe nocooue / H. C. Kypbartora,
E. A. KoznoBa. — 2-¢ uzn. — CapatoB : Hayunas kuawura, 2019. — 159 ¢. —
ISBN 978-5-9758-1806-5. — TekcT : 2JIeKTpOHHBIN // DNEKTPOHHBIN pecypc
uuppoBoit obpazoBarenbHoi cpenbl CIIO PROFoOpa3zoBanue : [cailT]. —
URL.: https://profspo.ru/books/81072

HNHTepHeT-pecypcesl:
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10.
11.

www.sbio.info (Bcst 6uonorus. CoBpeMmeHHasi OMOJIOTHS, CTaThbW, HOBOCTH,
OnbIMoTeKA).

www.window.edu.ru (Equnoe okHO mocTyma K 0Opa3oBaTelbHBIM pecypcam
WuTepHeTra mo 6MOJI0THH).

www.5ballov.ru/test (Tect ayis aOUTYpUEHTOB TO BCEMY MIKOJILHOMY KYpPCY
OMOJIOTHH).

www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKaIIMOHHBIE BUKTOPHHBI T10
OHMOJIOTHH — DKOJIOTHH Ha cepBepe BOpOHEIKCKOTO YHHBEPCUTETA).
www.biology.ru (buonorus B OTkpeiToM Kosuiemxe. CalT COOEpKUT
ANIEKTPOHHBIN y4eOHUK 110 Ouosioruu, ONn-line TecTsI).

www.informika.ru (OneKTpoHHBI Yy4eOHHMK, OOJBIION CIHCOK HHTEPHET-
pecypcoB).

www.nrc. edu. ru (bruomornueckas kapTuHa Mupa. Pa3nen KOMIBIOTEpHOTO
yueOHHKa, pa3paboTaHHOTO B MOCKOBCKOM TIOCYJIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

www.nature.ok.ru (Pegkue u wucuesarommue XUBOTHble Poccuu — MpoOeKT
Oxonoruueckoro nerrpa MI'Y um. M.B.JlomonocoBa).
www.kozlenkoa.narod.ru ([{ns1 Tex, KTO y4uTcst caMm M YYUT APYTHX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM MIPEIMETaM).

www.schoolcity.by (buosiorust B Bompocax 1 0TBETax).
www.bril2002.narod.ru (buonorus nis mkonbHUKOB. KpaTkasi, koMIakTHas,
HO JTOCTATOYHO MOApoOHas nHpopmanus mo pasnaenam: «O0mas 6uoIorus»,
«botanukay, «3o010rus», «4enoBek»).
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

KoHTpons ¥  oOlleHKa  pe3yjabTaTOB  OCBOCHUS  y4EOHOM  JUCHUILIAHBI
OCYILIECTBIISIETCA MpErnojaBarelieM B TMPOILECCE NPOBEACHUS MPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, & TAK)KE BBHIMOJHEHUSI O0yJAIOIIMMICS WHIUBHIYaTbHBIX
3a1aHUM.

Oomas Pasznen/Tema T oneHOYHBIX MePONPUATHH
KOMIIeTCHIUA

Pazpnen 1. Knerka — KonTponbras pabota
CTPYKTYPHO- «MoJieKyIsIpHBIi YPOBEHb
(pyHKIIHOHAIbHAS eIMHULA OpraHu3aIH >KUBOTO)
JKMBOI0

OK 02 buonorus xak Hayka. OO0ras 3anonHenue TabJIUIBI C OMUCAHUEM
XapaKTEePUCTUKA KUZHH METOI0B MUKPOCKOTIMPOBAHUSI C UX

JIOCTOMHCTBaMH U HEAOCTAaTKaMH.
3anonHenue Tadbaunpl «Bkiaa yueHbIx
B pa3BUTUE OUOIOTUM»

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJICTBA U PA3JIMYMI )KUBOT'O U HE

JKUBOTO

OK 01 CrpykrypHo-(pyHKIIMOHANbHAs  |OnieHnBaeMasi IUCKYCCHS IO BOIpOcaM
OK 02 OpraHu3aIus KJIEeTOK JIEKIIUU

OK 04 Pa3paboTka MeHTanbHON KapThl IO

KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MpO- U IYKapUOTHUECKUX U 110
L[apCTBaM B MUHM I'pyIIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmail, KApOTUHOU I,
XJIOPOILIACTBI, XPOMOIIJIACTHI )»
[TpakTnueckoe 3austue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ mpe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX

IIpEeroiaBaTeIeM
OK 01 CrpykTypHO-(DyHKIMOHANBHBIE |DPpOHTAJIBHBIN OIpoc
OK 02 (bakTopsl HACIEICTBEHHOCTH Pazpabotka rioccapus

Pemenue 3amad Ha onpeneneHne
MOCJIEN0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BATEIbLHOCTH
Hykieotuaos JJHK

OK 02 OOMeH BemecTB U @poHTAJIBHBIN 0IIpOC

NpeBpaIleHne YHEPTUHN B KJIETKE | 3arlOJIHEHHE CPAaBHUTEILHON TaOIHIIbI
XapaKTepUCTUK TUIIOB OOMeHa
BEILIECTB
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OK 02
OK 04

JKU3HEHHBIN IIUKI KIETKHU.
Muto3. Meiio3

OO0cyxIeHre TI0 BOMIPOCaM JICKIHH
Pa3paboTka neHThI BpeMeHU
JKU3HEHHOTO IHKJIa

Pasznea 2. Ctpoenue u
(pyHKIIUM OpraHu3Ma

KontponbHas padota “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

Crpoenue opranuszma

OnenuBaemas 1UCKyccus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEpUCTUKON
ux QyHKIUHA

OK 02

@OpMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHrne TaOIHIIBI C KPATKOU
XapaKTePUCTHKON U TIpuMepamu Gpopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, JKUBOTHBIX
U YeJIOBEKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKTepUCTUKOW 3TAlOB OHTOTE€HE3a
OTJEJIBHOM I'PYIIION )XUBOTHBIX U
YeJoBeKa M0 MUKpPOrpyImnam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX ITUKJIOB
pacTeHui 1Mo otaeaamM (MOXOBHIHBIC,
XBOUIEBU/IHBIC, MTATTOPOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTU HACIIEIOBaHUS

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHH A
HACJIEICTBEHHBIX MPU3HAKOB MPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKpPEIIBAHHH,
COCTABJICHUEC I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CueneHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHH A
HACJIE/ICTBEHHBIX TPU3HAKOB MIPU
CIICTTICHHOM HAaCJIeJIOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpeIIUBaHUsA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3amau Ha onpenenenue Tuna
MyTalliy IIpHU [epeaaye
HACJIEICTBEHHBIX IPU3HAKOB,
COCTABJICHUC TCHOTUIITNYCCKUX CXEM
CKpPEIIMBAHUS

Pazpnen 3. Teopus 3Bo1I0NMH

Konrponsnas pabdora “Teopernueckue
aCIEKThI HBOJIIOIIMHY KU3HU Ha 3emie”
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OK 02

Hcropust 3BOIIOLIMOHHOIO

@pPOHTAIBHBIN ONIPOC

OK 04 yuyeHus. MUKpOIBOTIOLMS PazpaboTka rioccapus TepMHUHOB
Pa3paboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHUS
OK 02 MaxkpoaBosntorus. OneHuBaemasi IUCKYCCHSL:
OK 04 Bo3HuKHOBEHUE U pa3BUTHE KCIIOJIb30BaHUE ApTyMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOIOTHH U
CUMBOJIUKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII
PazpaboTka eHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 [IpoucxoxaeHue yeaoBeka — OpOHTATBHBII OMPOC
OK 04 AHTPOIIOT€HE3 PazpaboTka eHThI BpeMeHH
IIPOUCXOXKICHUS YEJIOBEKa
Pasnea 4. DxoJiorus
OK 01 Oxosnoruyeckue GakTopsl U Tect mo sko0THYECKUM (PaKTOpaMm u
OK 02 Cpenbl )KU3HU cpesiaM KU3HU OPraHUu3MOB
OK 07
OK 01 [Tonynsmus, coobiecTna, CocraBneHue cxemM KpyroBopora
OK 02 KOCHUCTEMBI BEILECTB, UCIOJIb3Ysl MaTEpHAIIbI
OK 07 JIEKINH
Pemenrie npakTHKO-OPUEHTUPOBAHHBIX
pPac4eTHBIX 3aJJaHUN 110 IIEPEHOCY
BEIECTBA U YHEPTUH B IKOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX LeneH u
nUpaMul OMOMAaCChl U SJHEPTUU
OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS
OK 02 DKOJIOTMYECKAs CUCTeEMa Tect
OK 07
OK 01 BiisiHMe aHTPONOT€HHBIX Tect
OK 02 ¢dakTopoB Ha OGuochepy [TpakTuyeckas padora “OTxoab!
OK 04 MpOU3BOJCTBA”
OK 07
OK 02 Bimstaue connanbHo- OuenuBaemasi IUCKycCus
OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brimonnenue nabopaTopHoit paboThl Ha
OK 07 3/I0pOBbE YETIOBEKA BBIOOD:
"YMcTBeHHas paboTOCTIOCOOHOCTB",
"Bnusiane abuotudyeckux (GakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKUE
TemIepaTypbi)”
Paspnen S. buosiorus B :ku3HM  |3amnTa Keiica: IpeICcTaBICHUE
pE3yJIbTaTOB PELICHUSI KEMCOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )
OK 01 buorexHosoruu B ;KU3HU BrinosiHeHue keiica Ha aHaU3
OK 02 KaJI0rO MH(OpPMALIUU O HAyYHBIX JOCTUKEHHSIX
OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHIA,

KJIETOYHOH HUHXXCHCPUH, ITMIIEBBIX
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OuoTexHoiorui (1Mo rpynmnam),
HPENICTABICHUE PE3YIbTaTOB PELICHHS
KEHCOB

OK 01 [TpombinieHHas OnoTexHOJIOTHS | BhIMoHEHNE Kelica Ha aHAIN3

OK 02 uHpOpPMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpyIam), IpeICcTaBlICHUEe Pe3yIbTaTOB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BEIMoIHEeHNe Keiica Ha aHaInu3

OK 02 OMOTEXHOJIOTUI uHpOopMaLnu 00 STHUYECKUX aCTIEKTax

OK 04 pa3BUTHSI OMOTEXHOJIOTHH (I10
rpyIiam), IpeICTaBIeHUEe Pe3yIbTaToB
pelIeHus KecoB

OK 01 buorexHosioruu u texunueckue |BpinosiHeHUE Keiica Ha aHAn3

OK 02 CHUCTEMBI nH(pOpMaIUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (TIO TpymIam),
MIPEACTABJICHUE PE3YIbTATOB PEIICHUS
KENUCOB
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