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1. OBIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBLHOW JUCIUIIJIMHBI «BUOJOT Ush»

1.1. MecTo AMCHUILUIMHEI B CTPYKTYype o0pa3oBaTenbHoii nporpammel CIIO

Oobmieobpa3oBarenpHas aucnuiuiiHa «buomorns» wm3ydaercss Ha 0a30BOM YpoOBHE B 00me00pa30BATEIBHOM ITHKIIE
y4eOHOTO IUIaHa OCHOBHOH mpodecCHOHaNbHONH 00pa30oBaTeNbHOM MpOrpaMMBl H3ydaeTcss Ha 0a30BOM YpOBHE B
00meoOpa3oBaTelbHOM —IHKJIE Yy4eOHOrO IDIaHA OCHOBHOH MpOQecCHOHAIbHON 00pa3oBaTeNbHON IPOTPaMMBI
YKPYIHEHHBIX TPy creimansrocTeit / npodeccuit: 43.00.00 Cepeuc u typusm/mo crermanbroctu: 43.02.16 Typusm u
TOCTEIPHUUMCTBO.

TpymoeMkocTs mucnuininHEl «bronorus» Ha 0a30BOM YpPOBHE COCTaBiseT 72 daca, W3 KOTOPHIX 12 yacoB

BKITIOYAeT Mpo¢eCCHOHAIHHO-OPHEHTHPOBAHHOE CONEpKaHHe, yCHIMBAMOIIEe MPO(EecCHOHANBFHYI0 COCTABISIONIYIO IO
KOHKpeTHOH npodeccun wim cnenranbHocTu B 3aBucuMocté oT @I'OC CIIO mpodeccnn/criennanrsHOCTH.

[podeccroHanbHO-OPUEHTHUPOBAHHOE COICPKAHUE PEATU3yeTCs B MPHUKIATHOM Moayie (pa3aen 5 “Buonorus B
KU3HKU) 7S BCex mpodeccuii/crnenuansHOCTe Ha MaTepraie KeiCoB, CBI3aHHBIX ¢ aHAIM30M HH()OPMAIIMH O PA3BUTHH U
MPUMEHEHUH OMOTEXHOJIOTHI 1O OTpacisiM Oyayuied npodecCHOHaNbHON JesTenbHOCTH oOydvatomuxcsi. Kpome Toro,
po¢eCCHOHATIPHO-OPUCHTHPOBAHHOE COJCPKAHUE YYHUThIBaeTCS B pasgene 4 “Okoyords” TIpH  BIMOJIHCHHH
71a00paTOPHBIX U MPAKTUUECKUX paboT, CBA3aHHBIX ¢ OyayIei mpodeccHoHaIbHON eI TeNbHOCTBIO 00 yJarOITHXCS.

ITepronx oOyueHUs 1 pacmpeneieHne 0 CeMecTpaM OTIpeeNsIeT 00pa3oBaTeIbHAs OPTraHU3aNs CAMOCTOSTEIHHO,
C y4YeToM JIOTHMKH (OPMHPOBAaHHA IPEOMETHBIX pEe3yIbTaToOB, OOMMX ¥ TNPO(EeCCHOHATBHBIX KOMIICTEHIIHIA,
MEXIIPSIMETHBIX CBSI3¢M C NOPYTMMH JUCHUIUIMHAME O0O0IIe00pa30BaTeIbHOTO W 00mIeTpO(eCCHOHATBFHOTO MHKIIOB
y4eOHOTO IIIaHa.



1.3. Henu u niiaHupyemMble pe3yabTaThl 0CBOCHHUS TUCHUILIUHBI:

Heanb: hopMupoBaHUE y CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(YHKIIHOHATHHONW OPraHM3alUH )KUBBIX CHCTEM
pPa3sHOTO paHra Kak OCHOBBI NPHHATHSA PEIICHWH B OTHOIICHWM OOBEKTOB JXHBOM MPUPOABI M B IMPOM3BOJICTBEHHBIX
CUTYaIUSIX.

3agaum:

1) chopmupoBaTh NOHMMaHHWE CTPOCHHUS, MHOIOOOpa3usi M OCOOECHHOCTEH JKMBBIX CHUCTEM Pa3HOTO YPOBHSA
OpraHM3aliK, 3aKOHOMEPHOCTEH MPOTEKaHMsl OMOJIOIMYECKUX IPOLIECCOB U SIBICHUH B OKpYXKaloIied cpese, LeJOCTHON
HaYYHOU KapTHHBI MHPa, B3aUMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUs OIPEIENSTh KHBBIE OOBEKTHI B IPHPOJE; NPOBOIUTH HAOIIOJNCHMS 338 DKOCHCTEMaMH IS
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOIIOTCHHBIX W3MEHEHHUH, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOACHHH,

3) chopmupoBaTh HaBHIKM NPOBEICHHS INPOCTEHIINX OHOJOTHYSCKUX SKCHCPUMEHTANBHBIX HCCIEIOBAHUNA C
coOroIeHIeM TIpaBIII 6€30IaCHOTO 00paIeHus ¢ 00bEeKTaMH U 000PYIOBaHHEM;

4) pa3BUTh yMEHUS NCIOIH30BATh HH(OPMAIIHIO OMOIOTHIECKOTO XapaKTepa U3 Pa3INIHbIX HCTOUYHUKOB;

5) copmupoBaTE yMEHHS NPOTHO3MPOBATH HOCIECICTBHS CBOCH JEATEIHPHOCTH 1O OTHOLICHUIO K OKpY’Karomen
cpene, COOCTBEHHOMY 3I0pOBBIO; 0OOCHOBBIBATH M COONIOIATh MEPHI MPOMUITAKTHKN 3a00IeBaHHH.

6) chopMHpOBaTh MOHMMAHHE 3HAYMMOCTU JOCTHIKCHHUN OMOJIOTHYECKON HAYKM W TEXHOJOTMU B MPAKTHUCCKOM
ACATCIIBHOCTHU Y€JIOBCKA, pa3BUTUN COBPEMEHHBIX MCIAUIUHCKNUX TEXHOJIOTUH B anO6HOTeXHOHOFHﬁ.



1.2.2. Ilnanupyemblie pe3yjbTAThl 0CBOEHHSI 001Ie00pa3oBaTeJbHOM NUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO

Koa n HauMeHoBaHue
¢opmupyembix
KOMIIETEeHIH I

Iliianupyemble pe3yJbTaThl 0CBOCHHS JMCIHMILIMHBI

OO0mue

JucuuninHapHble

OK 01. Bribupats
CHOCOOBI PEUICHUS 33134
npo¢eCCUOHATBHOM
JeATEILHOCTH
MPUMECHHUTCIIBHO K
Ppa3IMYHbIM KOHTCKCTaM

B yacTH TPy10BOr0 BOCHIUTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IICHHOCTH MAaCTEPCTRA, TPYA0JI00HE;

- TOTOBHOCTb K aKTUBHOM JACATCIIBHOCTHU TEXHOJOTHYECKON U COHHaHbHOﬁ
HalpaBJICHHOCTH, CHOCO6HOCTL WHUIIUHUPOBATD, IJIaHUpPOBATH u
CaMOCTOATEJIbHO BBIMOJHATh TaKYIO JCATCIBHOCTD,

- HHTEpEC K Pa3IM4YHbIM cepaM NpodhecCHoHATHLHOM A TeIbHOCTH,
OBnajieHre YHUBEPCAIbHBIMH YICOHBIMU I03HABATEIHHBIMU JICHCTBUSAMHU:
a) 6a30BbIe JOTHYECKHUE IeHCTBHA:

- caMOCTOSITENbHO (OPMYIUPOBATh U  aKTYyalH3UPOBaTh MpOOIEMY,
paccMmarpuBarth €€ BCECTOPOHHE;

- YCTAaHABIIUBATH CYIIECTBEHHBIH MPU3HAK WA OCHOBAHHUS Uil CPABHEHUS,
Kiaccu(UKaIue U 0000IICHHS,;

- ONpeeNsaTh IENU JCATSIbHOCTH, 33aBaTh MapaMeTphl U KPUTCPUH KX
JIOCTHOKCHHUS,

- BBIABIMITb 3aKOHOMEPHOCTM M IPOTUBOPEYMS B PACCMaTPUBAEMBIX
SIBJICHUAX

- BHOCHTh KODPEKTHBBI B JIESTEIBHOCTb, OICHHUBATH COOTBETCTBHUE
PE3yJIbTATOB IEJISIM, OLIEHUBATH PUCKH TTOCIEICTBUMN eI TEIIbHOCTH;

- pa3BHBAaTh KPEATHBHOE MBINUICHHE MPH PEIICHUHN KU3HEHHBIX MPOOIeM
0) 0a3oBbIe HCCIEN0BATEILCKHE TeCTBHA:

- BIAQAETh HABBIKAMH  y4eOHO-HCCIIEIOBATENILCKONH H  MPOEKTHOMN
JIeSITETIbHOCTH, HABBIKAMH Pa3peIIeH s mpooiiem;

- BBIABJIATH NPUYUHHO-CJICACTBEHHBIC CBA3UM W aKTyaJIU3UPOBATH 3aaaydy,
BBIJIBUT'AaTh

HaXOJIHUTh JUIA

JIOKa3aTeNbCTBA CBOMX YTBEP)KICHWH, 3a7aBaTh MapaMeTpbl M KPHUTEPHUU

TUMOTE3y €€  peIIeHus, apTryMEeHTHI
permeHus;
- AQHANU3UPOBATh IOJIyUYEHHBIE B XOJE pEILICHUS 3aJauyd pe3ylbTaThl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B
HOBBIX YCJIOBUSIX;

- YMCTb NEPCHOCUTH 3HAHMS B IMO3HABATCIbHYIO U MPAKTUYCCKYIO obnactu

C(OPMHUPOBAHHOCTh 3HAHWKA O MECTe M pPOJH OHOJOTHH B CHCTEME
Hay4YHOI'O 3HAHUA, q)yHKHHOHaHbHOﬁ rpaMOTHOCTH YCJIOBEKaA JId pECHICHUSA
YKM3HEHHBIX MPO0JIeM;
c(OpPMHUPOBAHHOCTH YMEHHS packpbIBaTh coJIepIKaHne
OCHOBOIIOJIATAIONIMX OWOJOTUYECKUX TEPMUHOB U  TIOHSTHI:

KJICTKA, TKaHb, OPraH, OPraHu3M, BUJI, OMYJISIHS, YdKOCUCTEMa, OHOIICHO3,

JKU3Hb,

onocdepa; merabommsM (OOMEH BEIIECTB U TPEBpAIICHHE SHEPTHH),
romeocTas (camMoperyJssinus), OnocuaTe3 Oeska, CTPYKTypHasi OpraHu3alys
KHUBBIX CHCTEM, IWCKPETHOCTh, CAMOPETYIAINS, CaMOBOCIPOU3BEICHHE
(penpomyKIysi), HACIEICTBEHHOCTh, W3MEHUHBOCTh, 3HEPrO3aBHCHMOCTD,
POCT U pa3BUTHE, YPOBHEBAS OpraHU3aIINS;

c(OpPMHPOBAHHOCTH yYMEHUs packpbIBaTh coJiepKaHne
OCHOBOIIOJIATAIOIINX OWOJIOTHYECKNX TEOPUI W THUMOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOMN, MPOUCXOKACHUS KUZHU U
YeNoBeKa;
c(OpPMHPOBAHHOCTH YMEHHUS pacKpbIBaTh OCHOBOIIOJIAraloIINe
Ouonorndeckne 3akoHBl u 3akoHOMepHOcTH (I. Menmens, T. MopraHa,
H.1. Bamumopa, D. T'exkens, ®. Mromiepa, K. bospa), rpanmmsr ux
TIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

npuodpereHue

MO3HaHUs, UCIIOJIb3yECMbIX B OHOJIOrUH: Ha6J'HOﬂ€HI/IH " OIIMCaHUA KUBBIX

OIlbITa TIPUMCEHCHHUSA OCHOBHBIX METOAOB HAYYHOI'O

CUCTEM, IIPOLIECCOB W  SIBJICHWI; OpraHu3allud U I[POBEICHUS
OMOJIOTHYECKOTO SKCIICPUMEHTAa, BBIABIDKEHUS THIOTE3, BBIABICHUSA
3aBHCHMOCTH  MEXAYy  HCCICAyeMBIMH  BeIWYMHAMH, OOBSCHEHUA
MOMyYCHHBIX  PEe3yNbTaToB  ®W  (OPMYJIHMPOBAHUS  BBIBOJIOB  C

HCIIOJIB30BAHUECM Hay‘IHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB;

c(OPMUPOBAHHOCTH YMEHUSI BBIJICIISATH CYIIECTBCHHBIC IPU3HAKH BUPYCOB,
KJIETOK TMPOKAPUOT U JYKAPUOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX
0COOEHHOCTHU

OpraHn3mMoB, 6I/IOFCOH€HO30B U DKOCHUCTEM;

npoueccoB oOMeHa BCHICCTB U MNOPEBpalICHUA ODHEPruM B KICTKC,

BHUJIOB,




KHU3HEACATCTBHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JsacTeil;

- BBIOBUTaTh HOBBIC HAEH, MPEATAraTh OPUTHHAIBHBIE TIOAXOABI U
pELICHUS;

- CIOCOOHOCTh HMX HCIOJB30BaHHS B IMO3HABATEIBHOH H COIIPIa.J'II;HOﬁ
IMMPpaKTUKC

(doTocuHTE3a, MIACTHYECKOTO0 M DHEPreTHYECKOro oOMeHa, XeMOCHHTE3a,

MHTO3a, MeH03a, OIUIOZOTBOPEHHMS, PA3BUTUS M PA3MHOXKCHHS,
WHAWBHIYATGHOTO pa3BUTHS OpraHm3Ma (OHTOTeHe3a), OOpbOBl 3a
CYIIIECTBOBAHNE, €CTECTBEHHOTO otbopa, BHI000pa30BaHus,
NPUCIOCOOJICHHOCTH ~ OPraHM3MOB K  cpele  OOWTaHWs,  BIUSHUA

KOMITOHEHTOB JKOCHCTEM, AHTPOTOTCHHBIX H3MCHEHHH B 3KOCHCTEMax
CBOEHl MECTHOCTH, KPyroBOpPOTAa BEINECTB W MPEBpAIICHHE HHEPrHU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHUsI pelIaTh OUOJIOTMYECKUE 3a/aY, COCTABISAThH
TCHOTUIIMYECCKUEC CXEMbI CKPCHIMBAHUA IJIsI PAa3HBIX TUIIOB HACJICOOBAHUA
MPU3HAKOB Y OPTaHW3MOB, COCTABJIATH CXEMBI IEPEHOCA BEHIECTB |
SHEPTHH B 9KOCHCTEMAX (IICTH TIUTAHKS, TTUIIEBBIC CETH)

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPEICTBA
MOUCKa, aHAJIN3a U
UHTEpIpETALIH
uHdopmanuu u
HHGOPMAIMOHHBIE
TEXHOJIOTUH JIIS
BBITIOJTHEHHS 337124
npodecCHOHAIBHOM
JeATEeIEHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MIO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HayKH U OOIIECTBEHHOW NPAaKTUKW, OCHOBAaHHOTO Ha
JMajgore KyJibTyp, CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYJIBTYPHOM MHUDE;

- COBEPILECHCTBOBAHME S3BIKOBOM M UMTATEIILCKOW KYJIBTYPHI KaK CpeacTBa
B3aMMO/JICHCTBUS MEXAY JIIOIBMHU U MO3HAHUS MUPA;

- 0CO3HaHWE IEHHOCTH HAYYHOH NeATeIbHOCTH, TOTOBHOCTD OCYIIECTBIISTh
MPOEKTHYI0 W HCCIIEJOBATEIbCKYIO ACATEIHHOCTh WHIMBHIYAJILHO U B
rpynmne;

OBgllajieHne YHUBEPCAILHBIMH y4€OHBIMHU ITO3HABATEIbHBIMH JICHCTBHAMHU:
B) pa0doTta ¢ uHopMmanmeii:

- BJAJICTh HaBBIKAMM MOJyYeHHs MHGPOPMAIMU M3 HUCTOYHHMKOB Pa3HBIX
THIIOB, CAMOCTOSTEIIFHO OCYIIECTBIIATH IMIOMCK, aHAIN3, CHCTEMATH3ALNI0 U
MHTEPIPETANNI0 HHOOPMAINH PA3IMIHBIX BHIOB U GOPM IIPEICTABICHHUS;
- co3/1aBaTh TEKCTHI B PAa3JIMYHBIX (opMarax C y4eTOM Ha3HAYEHUS
MHQOPMALIMU W IENEBOM ayIWTOPHH, BBHIOMpas ONTHUMAIbHYIO (opMmy
IpeCTaBICHUS U BU3yaln3aluH;

- OLEHMBATh  JOCTOBEPHOCTb, JIETUTMMHOCTb  HMH(pOpMALMH, €€
COOTBETCTBUE MIPABOBBIM U MOPAIbHO-3TUUECKUM HOPMaM;

- HCIOJNBb30BaTh CpeJACTBa HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM B  pEIIEHUH  KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpPTaHM3aIIOHHBIX 337a4 C COOJIIOACHHEM TpeOOBaHMI >PrOHOMHUKH,
TEXHUKH OC30MAaCHOCTH, THTHEHBI, DPECypCOCOEpEkKEHUs, INPABOBBIX H

3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

c(OPMUPOBAHHOCTE YMEHHH KPUTHYECKH OICHUBATh HH(popManuio
OMOJIOrMIECKOTO COAEPIKaHNUs, BKIIOYAIOIIYIO TICEB/IOHAYYHBIC 3HAHUS M3
pa3MuHBIX HCTOYHHMKOB (CpEACTBA MAaccOoBOM HMH(pOpManuu, HaydHO-
NOMYyJISIPHBIE  MaTepuasibl); HHTEPNPETUPOBATh 3TUYECKHUE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBAHUN B OHOJNOTHH, METUIMHE, OHOTEXHOJIOTHH,
paccMmarpuBaTh IJ100alIbHBIE JKOJOTMYECKHE MPOOIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO MO3HIINIO;

c(OPMUPOBAHHOCTh YMEHHWH CO31aBaTh COOCTBCHHBIC NHCbMEHHBIE W
YCTHBIE COOOIICHMST HA OCHOBE OHWOJIOTMYECKOH WH(pOpMAnMu u3
HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATHHHBIA ammapar

OMOJIOTHH




- BJIaA€Tb HAaBbIKaMMW  pacCliO3HABaHUA U I/IHq)OpMaHI/II/I,

MHPOPMAIMOHHONW 6€30MaCHOCTH JINYHOCTH

3alIUThI

OK 04. DddexruBHO
B3aUMOJICHCTBOBATh Hu
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOTPEIEIICHUIO;
-OBNIQZICHHE HaBBIKAMH  Y4YeOHO-HCCIEAOBATEIbCKON, TMPOEKTHOH U
COLIMAJIBHOM JCATEIEHOCTH;

ORiiaieHne YHUBEPCAJIBLHBIME KOMMYHUKATHBHBIMY JIeHCTBUAMU:

0) coBMecTHa IeATeJIbHOCTh.

- TOHAMAaTh W  HUCHOJB30BAaTh MpPEUMyIIeCTBA KOMAaHTHOH U
WHIWBUAYAILHOU pabOTHI;

- TpPUHUMATh IETH COBMECTHOW JAeATEIFHOCTH,
KOOPAWHUPOBATh JCUCTBHS IO €€ JOCTHKCHHIO:

JEWCTBHH, pacHpenessiTh PO C y4ETOM MHEHHH YYaCTHHKOB OOCY)XIATh

OpPraHn30BbIBATL H
COCTaBJIATH IIJIaH

pe3yabTaThl COBMECTHOM paboThl;

- KOODJMHHPOBaTh ¥ BBINOJHATH pPabOTy B YCIOBUSX pPEaIbHOTrO,
BUPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYUIECTBIIATH IMO3UTHBHOE CTPATETHYEeCKOe TOBEACHUE B PA3IHUHBIX
CUTyalusiX, MPOSABJIATH TBOPUYECTBO U Boo6pa>1<eHHe, OBITh WHUIIUATUBHBIM
OBJjageHne yHuBepCaJbHBIMH PeryJITHBHBIMH AeiCTBUSIMHU:

I') IPUHSTHE Ce0s1 U APYrUX JIOIeii:

- IpUHMMAaTb MOTHMBBI M apryMEHTHl JpPyrUX JIOAEH IIpu aHamuse
Pe3yJIbTaTOB AEATEIHHOCTH;

- IPU3HABATh CBOE IIPaBO M IPaBO JIPYTHX JIFO/IEH Ha OMINOKHY;

- pPa3BHBAaTh CIIOCOOHOCTH NOHMMATh MHP C TIO3UIMH JPYTOTro YeJIOBEKa

NIPUOOpPETEHNE OMbITa MNPUMEHEHHS OCHOBHBIX METOMOB HAYYHOTO
MIO3HAHMSI, UCIOJIB3YEMbIX B OMOJIOTHH: HAOJIOJCHUSI M ONUCAHUS JKHBBIX

cucTeM, IPOIECCOB M  SBJICHUH; OpraHM3allud M IMPOBEACHUS
OMOJIOrMYECKOT0  JKCHEPUMEHTA, BBIIBIKCHHSI THUIIOTE3, BBIIBICHUS
3aBUCHMOCTH ~ MEXKJAYy  HCCICAYEeMBIMH  BEIMYMHAMH,  OOBSCHEHHS
MOJTYYEHHBIX  PE3yNbTaTOB M (OPMYJIMPOBAHUS  BBIBOJOB  C

HCIOJIb30BaAHUCM HAaYYHBIX HOH?[TI/Iﬁ, Teopnﬁ " 3aKOHOB

OK 07. ConeicTBOBaThH
COXPaHEHHIO
OKpY’Karolleil cpeipl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
W3MEHEHHH KIIMMATa,
MPUHITAIEI OEPeKITNBOTO
TIPOM3BOJICTBA,

3¢ peKTuBHO
JIeHCTBOBATH B
Ype3BBIYANHBIX
CUTYAIHSIX

B 06s1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHMS:

- copMHPOBAaHHOCTH HKOJIOTHYECKOW KyNbTYpHl, TOHUMAaHUE BIUSHUI
COLMAIbHO-9KOHOMHYECCKMX IMPOIIECCOB HA COCTOSIHHE MPHPOIHON |
COLIMAJIBHOW CpPEZIbl, OCO3HAHUE TJI00ANBbHOrO XapakTepa JKOJIOTHYECKHX
npooieM;

- IUIAaHUPOBAHUE ¥ OCYIICCTBJICHUE JCHCTBHI B OKPYXKAMOIMICH cpene Ha
OCHOBC 3HaHUS IIEJIeH YCTOWYHBOTO Pa3BUTHSI YSIIOBEUCCTBA;

AKTUBHOE HETIPHUATHUE JICHCTBUHN, MPUHOCSIINX Bpe OKPYKAIOMICH Cpee;

- yYMEGHHE  TIPOTHO3HPOBAaTh  HEONATONPHUATHBIE  JKOJIOTHYCCKUE
MOCJIECTBYS MPEANPUHIMAEMBIX JCHCTBUI, IPEIOTBPANIATh UX;

- paciIMpeHHe ONbITa ACATEIbHOCTH YKOJIOTHUECKON HAIPABICHHOCTH;

- OBJIaACHHUC HaBbIKaMU y‘l€6HO-HCCHGHOB&TGHLCKOﬁ, HpOCKTHOﬁ u
COHHaHLHOﬁ JACATCIBHOCTHU

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MOJYyYCHHBIC 3HAHUS IS
OOBsSICHEHUS] OHOJOTMYECKHX TIPOLIECCOB M SBICHWH, IS TMPHHATHSL
MPAKTUYECKUX PEIICHUI B TMOBCETHEBHOW JKU3HU C IEJNBIO O0ECTIeueHUs
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSI OKPYXKAIOIIUX JIFOJIEH,
COOIIOZICHNS 3J0OPOBOTO 00pa3a >KW3HM, HOPM TPaMOTHOTO TOBEICHUS B
OKpYXKalollel  NPUPOJHOM  cpene;  IOHMMaHue  HEOOXOJIUMOCTH
HCIIONIb30BAaHMS JOCTH)KEHHH COBPEMEHHON OHOJNIOTMM W OMOTEXHOJIOTHH
JUISL PAlUOHAJIBHOTO IPUPOAONOIb30BaHUS




2.4. BBINONHATH CAHUTAPHO-3THIEMHOIOTMYECKIE TPEOOBAaHUS K MPEIOCTABICHUIO TOCTUHUYHBIX YCIYT.




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJBLHOW U CIIATITIHHBI

2.1. O6beM TUCHUILITHHBI M BUIbI Y4eOHO# padoThI

Bup yuyeOHoii padoTsl O0bem B yacax
O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 72
B T.4.
OcHOBHOe cofiep:KaHue 72
BT. 4.
TEOpeTHYECKOe 00yIeHHE 40
B T.4. TPO(eCCHOHATBHO-OPHEHTHPOBAHHOE COZIEPKAHIE 2
NpaKTHYECKUE 3aHATUS 20
B T.4. IPO(eCCHOHATIBHO-OPHEHTHPOBAHHOE COJIEpKAHHE 8
Ta00paTOPHBIE 3aHATHA 4
B T.4. TPO(ECCHOHATHHO-OPHEHTHPOBAHHOE COZIEPKAHIE 2
KontpoasHnas padora 6
IIpome:xkyTounas aTTecranus (3a4er) 2




2.2. TemaTUUeCKUiA NNaH U coaepkaHue AUCLUNANHDI

HaumeHnoBanue Copep:xaHue yuedHOro MaTepuaja (0CHOBHOe U MPodeccHOHAILHO-0PHEHTHPOBAHHOE), 1a00paTOPHBbIE M MPAKTUYECKHE O0Bem ®dopmupyemMble
pa3iesioB U TeM 3aHATHSA, IPUKJIATHOH MOAYJIb (IPH HAJTHYNH) 4acoB KOMIIeTeHIUH
1 2 3 4
Paznen 1. Kinerka — cTpyKTYpHO-(p)YHKIMOHAJIbHAS €IUHUIA ;KMBOTO 18
Tema 1.1. OcHoBHOe coep:kaHue 2 OK 2
Buonorus kak Teopernueckoe o0y4eHue: 2
nayka. O6mas Buonorns kak Hayka. CBsi3b GHONOTHHU ¢ OOIIECTBEHHBIMY, TEXHHYECKUMU U APYTHMH €CTECTBEHHBIME HayKaMH, Quiocoduei,
XapaKTepucTuka STHKOH, SCTETUKOH 1 paBoM. Porb Omoorun B popMHUpOBaHUH COBPEMEHHOM HAyYHOH KapTHHBI Mupa. CrucreMa OHOIOTHYECKUX
JKM3HHU HayK.
MeTomp! MO3HAHUSA KUBOH MPHPOIHI (HAOIOICHNE, SKCIICPUMEHT, OMTMCAHNE, N3MEPEHNUE, KITaCCH()UKAIINS, MOICITHPOBaHIE,
cratucTHdeckas 00paboTKa JaHHBIX).
JKuBsie cuctembl (OHOCHUCTEMBI) KaK IpeAMeT u3ydeHus Ononorun. OTINYNE )KUBBIX CUCTEM OT HEOPTaHUYECKON IIPUPOJIBL.
CBoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHH OpraHU3aIiKi OMOCHCTEM: MOJICKYJIIPHBIMA, KJIC€TOYHBIN, TKAHCBBIH,
OpraHU3MEHHBIH, MOMYJIAIHOHHO-BUI0BON, SKOCHCTEMHBIHN (OHOTEeOIIEHOTUYECKHUI ), OMOCEepHBII
Tema 1.2. OcHoOBHOe coep:kaHue 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
(GyHKIHOHANLHAS XUMUYECKUH COCTaB KIETKU. XUMHUUYECKUE 3JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOJIEMEHThL. BoJja U MUHEpaIbHBIE BELIECTBA. OK-4
OpraHu3anus dDyHKLu/H/I BOJbI U MUHEPAJIbHBIX BEIICCTB B KJIETKE. Hozmepxcaﬂne OCMOTHYECKOTO OaaHca.
KJIETOK Benku. CoctaB u cTpoeHme OeTKOB. AMUHOKHCIIOTHI - MOHOMEpPHI 0ekoB. He3aMeHuMble i 3aMEeHIMbIC aMUHOKHCIIOTHI.

AMUHOKHUCIIOTHBIM COCTaB. Y POBHH CTPYKTYPHI OEIKOBOM MOJIEKYJIBI (TEPBUYHASL, BTOPUYHAS, TPETHYHAS U YeTBEPTUIHAS
CTpYKTypa). XMMHUYECKHe CBOMCTBa OenkoB. brosornueckre GpyHKINN OEIKOB.

®depMeHTH - Onoorndeckue katanu3aTopel. CTpoeHue (hepMeHTa: aKTUBHBIH IEHTP, CyOCcTpaTHasl CIICTH(HIHOCTD.
Kodepmentsl. Buramunpl. OTiinunsi epMEHTOB OT HEOPTaHMYECKUX KaTaIu3aTOPOB.

YrieBoapl: MOHOCaXapu bl (TJIF0K03a, pu0o3a U Je30Kcupr003a), qucaxapuibl (caxapo3a, JaKTo3a) U MoJimcaxapuabl (Kpaxman,
TJIMKOT'eH, 11eJuTi0N03a). bronorndyeckue GyHKINM yriieBOaOB.

Jlunmuper: Tpurnunepusl, hochomunuasl, crepouasl. I'unpodunasHo-ruapodoOHbie cBolicTBa. bronorndyeckue GyHKIuu
munuaoB. CpaBHEHHUE YIIIEBOAOB, OCIKOB M JTUMHIOB KaK HCTOYHHKOB SHEPTHH.

Hyxneunossie kuciotsl: JIHK n PHK. Hykneotuasr - MOHOMEPHI HYKJIEHHOBBIX KUCIOT. CTpoenue u ¢pyakiuu JJHK. Ctpoenne
n ¢ynkunu PHK. Bunst PHK. AT®: crpoenue u QyHKIHUH.

uTonorus - Hayka o kieTke. Kinetodnas Teopus - mpumep B3auMOJSHCTBUS HJIeH 1 (aKTOB B HAYYHOM ITO3HAHUU. MeTopI
M3YYEHUS KIETKH.

Kirerka kak nenoctHas xuBas cuctema. OOLne Npu3HaKy KJIETOK: 3aMKHYyTasl HapykHas MemOpaHa, mosieky:sl JIHK kak
TeHETHYECKHH armmapar, CHCTeMa CUHTe3a Oelka.

Tunel KIIETOK: dyKapHOTHIECKas U mpokapruoTnieckas. OcoOeHHOCTH CTPOSHHUS IPOKapHOTHIECKOH KieTKH. Kierounas creHka
Oakrepuii. CTpOCHUE yKAPUOTUICCKOH KieTKH. OCHOBHBIC OTJIMYHS PACTUTEIBHOM, )KHUBOTHOM U IPHOHON KICTKH.
[ToBepxHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOUHAsI CTEHKA, TTIMKOKAIMKC, MX GyHkunu. [1nazmarnueckas meMOpaHa, ee CBOWCTBA U




¢ysakuuu. [{uToruasma u ee opranouasl. OgHoMemOpanubie opranouasl kietku: DI1C, anmapat ['obpku, TH30COMBI.
[lonyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHH, IUTacTUAbl. [IponcxoxaeHue MUTOXOHAPUN U Iuactul. Bunabl miactun.
HememOpaHHBIE OpraHOUABI KIIETKH: pUOOCOMBI, KIIETOYHBIHN EHTP, IEHTPHOIH, PECHIYKH, KTI'YTHKH. O YHKIIH OPTraHOUIOB
KJIeTKU. BriatoueHus.

Anpo - peryasaTopHsI HeHTp KIeTkH. CTpoeHue sapa: aaepHas 000I09ka, KapuoIrIa3Ma, XPOMAaTHH, SIIPHIIIKO. XPOMOCOMBL.
TpaHcopT BELIECTB B KJIETKE.

JlaGopaTopHble 3aHATHS:

[TprobpeTeHne onpITa IPUMEHSHUS TEXHUKH MHKPOCKOITUPOBAHUS IIPH BBIIIOJTHEHHH JTa0OPaTOPHBIX paboT:
JlabopaTopuas
1. JlaboparopHas paboTta «CTpoeHHE KIIETKH (pacTeHHS, )KUBOTHBIC, TPHOBI) M KIICTOYHBIC BKIIFOUCHUS (Kpaxmal,
KapOTHHOUJIBI, XJIOPOIUIACTBI, XPOMOILIACTHI)»
[ToaroToBKa MUKpOIIPENApaToB, HAOMIOACHHE C IIOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3IUYUNA MEXTY N3y4aeMBIMH O0BEKTaMHU,
($OpMyITMpOBaHUE BBIBOJOB

HpaKanecmle 3aHATUA:

BupycHsble u 6akTepraibHbie 3a0oaeBanus. OOIe NPUHINIBI HCII0JIb30BaHUsS JIEKapCTBEHHBIX BelecTB. OcoOeHHOCTH
NIPUMEHEHUS aHTHOMOTHKOB. [IpeicTaBieHne yCTHBIX COOOIIEHNH ¢ Pe3eHTaluel, HOATOTOBIEHHBIX 110 EPEYHIO HCTOYHHUKOB,
PEKOMEHIOBAaHHBIX IIPENONaBATEICM

Tema 1.3.
CTpyKTypHO-
(pyHKkuMoHaIbHbIE
paxTopsl
HACJIeACTBEHHOCTH

OcHoBHoOEe CcoJIepKaHue

TeOpeTH‘leCKOB oﬁyqelme:

KiieTo4HbIi MK, WM XKU3HEHHBIW MK KieTku. MHTepdaza u mutos. [Iponeccsl, nporekatoniue B uHTepdase. Peruinkanms -
peaxmms MmaTpuaHoro cuHTeza JJHK. Ctpoerne xpomocom. XpoMOCOMHBIH HaOOp - KApHOTHIL. JIUTUTONTHBIN U TalUTOUIHBINA
XPOMOCOMHBIE HA0OPHI. XpoMaTuIsl. L{UTOIOrHYeCKe OCHOBBI PAa3MHOKEHHS U HHIUBHULyaJIbHOTO PA3BUTHS OPTraHU3MOB.
Henenne kietku - Muto3. Ctaanu muto3a. Ilponeccsl, mpoucxoadinye Ha pa3HbIX CTaIuAX MUTO3a. bronornyecknii cMbIca
MUTO3a.

[Mporpammupyemas rubenb KISTKH - allONTO3.

Q)OpMLI Pa3sMHOXECHHSA OPTaHU3MOB! Oecnoioe 1 noJjioBoe. Bupl Gecrionoro PA3MHOXKECHUA: NEJICHUE HAABOC, TIOYKOBAHUE OAHO U

MHOTOKJIETOYHBIX, CIOPO0Opa3oBaHue, BEreTaTUBHOE pa3sMHOKeHHe. ICKycCTBEHHOE KIIOHUPOBAaHIE OPTaHU3MOB, €T0 3HAaUeHHE
JUTSL CENIEKITUH.

[TonmoBoe pa3MHOXEHHUE, €r0 OTIINYHSA OT OECIOJIOTO.

Meiio3. Ctanuu meiiosa. [Iporiieccel, mpoucxosaimue Ha cTagusx Mero3a. [loBenenue xpoMocoM B Merio3e. Kpoccunrosep.
buonoruueckuii cMbIci 1 3HaU€HUE Meio3a.

I'amerorenes - mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KHBOTHEIX. [10JIOBBIE JKeJIe3bl: CEMEHHHKH U stmgHUKH. OOpa3oBaHue U
pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTo30M], SHIEKIIeTKA) - ciepMaToreHes u ooreHe3. OcoOeHHOCTH CTPOCHUS
SIMIIEKIIETOK ¥ criepMaro3onoB. Omogorsopenue. [lapTeHoreHes.

WNupuBuayansHOE pa3BUTHE (OHTOTEHE3). IMOPHOHANIBEHOE Pa3BUTHE (AMOPHOTeHe3). DTanbl IMOPUOHATBHOTO Pa3BUTHS Y
ITO3BOHOYHBIX KUBOTHBIX: APOOIeHNE, TacTpysLus, opranoreHes. [loctambproHansHOe pa3BuTHe. THITBI TOCTIMOPHOHATIEHOTO
Pa3BUTHSA: TIPsAMOE, HETIPSIMOE (JTMIHMHOYHOE). BiusiHIe cpepl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BEI3HIBATH
BPOXJICHHBIC YPOJICTBA.

Poct u pa3zButre pacteanidi. OHTOTeHE3 IBETKOBOTO PACTCHHUSA: CTPOSHUE CEMEHH, CTAANN Pa3BUTHS.

HpaKTn!{ecmle 3aHATHUA:

OK-1
OK-2




Pewenue 3anay Ha onpeesneHne Nocae0BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B Cllyyae U3MEHEHHUS
rocyie0BaTeabHOCTU HyKieoTnaoB JJHK

Tema 1.4. OcHOBHOE cojiepKaHue 2 OK-2
OO0MeH BelecTs 1 Teopernueckoe o0yuenne: 2
npeBpalieHne OOMeH BelecTB, WM MeTaboau3M. ACCUMWIIAIMS (TIITACTHYECKUI 0OMEH) U TMCCUMUIISIIUS (PHEPreTHUECKHI 0OMEH) - 1Be
JHEPruM B KjeTKe CTOPOHBI €IMHOTO Iporecca MeTadoau3Ma. Poiib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHU B IOHUMAaHUK MeTa0oIM3Ma.
Tuner oOMeHa BemecTB: aBTOTPOGHBIH 1 reTepoTpodHEIA. Pois pepMeHTOB B 00MEeHE BEIIECTB U MPEBPAIICHUH YHEPTUN B
KJIETKE.
dotocunre3. CBeToBas U TeMHOBas (a3bl porocunTe3a. Peakiun potocunTesa. DPPeKTHBHOCTH HOTOCHHTE3a. SHAUCHUE
(doTocuHTE3a 11 KU3HM Ha 3emiie. BansiHue ycnoBuit cpezpl Ha GOTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.
XemocuHTe3. XeMOCHHTE3UpyIoIye OakTepuu. 3HaYeHHE XEeMOCHHTEe3a IS )KU3HU Ha 3eMIie.
DHepreTr4ecKuii 0OMeH B KieTke. Paciienienne BeecTB, BIICICHNE U aKKYMYJIHPOBaHNE SHEPTUH B KJICTKE. DTaIbl
sHepreTudeckoro oomena. [mukonms. bpoxenue u ero Buapl. KucinopoaHoe oknucieHne, wiv KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochoprnrpoBanre. IHHEeKTHBHOCTh YHEPTETUIECKOT0 0OMEHa.
Peakmun MmatpuaHOTO cHHTE3a. ['eHeTnueckas nHpopmarus u JTHK. Peanmnzamus rereTndeckoil nHOpMALNUU B KIICTKE.
I'eHeTmueckuii Kox U ero cBoiicTBa. TpaHckpumus - Matpuunblit cuaTe3 PHK. Tpancmanus - OnocuHTe3 O6eka. JTansl
TpaHcisiuuu. KonupoBanue aMuHOKUCIOT. Posib pubocoM B OMOCHHTE3E OelKa.
Tema 1.5. OcHOBHOE coiep:kaHue 2 OK-2
Kuznennblii muka | Teoperuuyeckoe oGyyeHue: 2 OK -4
KJ1eTKH. MuTos. Krerounslii MK, WM KU3HEHHBIH MK KieTku. MHTepdaza n mutos. [Iponeccsl, mporekatonue B uHTepdase. Perumkanms -
Meiio3 peaxmus matpuaHoro cuaTe3a J{HK. Ctpoenne xpomocoMm. XpoMOCOMHBIH Ha0Op - KapHOTHIIL. JIUTITONTHBIN U TaIlIONIHBIN
XpPOMOCOMHBEIC Ha60pr. XpOMaTI/I}:[bI. HHTOHOFH‘ICCKI/I@ OCHOBBI Pa3MHOXKXCHUA U UHIUBUAYAJIBHOI'O pa3BUTUA OPraHU3MOB.
IMporpammupyemas rubenb KISTKH - allONTO3.
[Henenue knetku - Muto3. Ctaauu muto3a. [Iporeccel, npoucxoAsiiye Ha pa3HbIX cTaausx MuTo3a. Meio3. Cranuu meiiosa.
[Ipouecchl, mpoucxosaine Ha cTanusax Meros3a. [Toenenne xpomocom B Meiiose. Kpoccuurosep. buonorudeckuii cMbICT U
3HaUCHHE MeHo3a.
buonoruueckuii cMbIc MUTO3A.
KonTposabHas MouteKyspHBII YpOBEHb OpraHU3allu )KUBOTO 2
padora
Pa3gen 2. Ctpoenne u pyHKIMH OpraHu3mMa 20
Tema 2.1. Ctpoenne | OcHOBHOe coepKaHHUe 2 OK -2
opraHusma Teoperuueckoe odyueHue: 2 OK-4
MHOTOKJIETOYHBIE OpraHnu3Mbl. BzanmocBs3b OpraHoB 1 CUCTEMBI OPTraHOB B MHOT'OKJIETOYHOM OpPraHu3Me. T'omeocras
OpraHu3Ma M ero Hojjep KaHue B IIPOIIECCe )KU3HEIEATEIEHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 2 OK-2
Dopmbl TeopeTnueckoe o0yueHue: 2
PasMHOKECHUSA ®opMBbl pa3MHOKEHHUSI OPTAHU3MOB: Oecrmostoe 1 1oJIoBoe. Buaer Oecronoro Pa3MHOKEHUS: IeJIeHNE HaABOE, IOYKOBAHUE OQHO U
OPraHn3MoB MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHKe, BEr€TaTUBHOE pa3MHOXeHHE. MICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYCHHUE




JIUISL CeJICKIIMH.
[TomoBoe pa3MHOXEHHUE, €r0 OTIINIHSA OT OECIIOJIOTO.

I'amerorenes - mporecc 00pa30BaHMs MOJOBEIX KIETOK Y )KUBOTHHIX. [10JI0BBIE JKelte3bl: ceMeHHUKH U sndHukn. OOpa3oBaHue U
Pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTO30M]I, SHICKIICTKA) - CliepMaToreHe3 u oorene3. OcoOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U criepMaTo3onaoB. Omrogorsopenue. [lapTeHorenes.

Tema 2.3. OcHOBHOE cojiepKaHue OK-2
OHrorenes Teoperuueckoe o0yueHue: OK-4
pacTeHui, WunuBuayansHoe pa3BuTHE (OHTOreHe3). IMOpPHOHANBHOE pa3BUTHE (3MOpHOTeHe3). DTarbl SMOPUOHATIBHOTO Pa3BUTHS Y
“KMBOTHBIX H MI03BOHOYHBIX )KUBOTHBIX: IpoOJIeHIe, racTpysiius, opraHorenes. [ToctamOpuonansHoe pa3surue. THIBI TOCTIMOPHOHAIBHOTO
YyesioBeKa Pa3BUTHS: PSAMOE, HETIPSIMOE (JIMIMHOYHOE). BiustHne cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH

BPOX/ICHHBIE YPOJCTBA.

Poct u pa3ButHe pacteHnid. OHTOreHe3 IBETKOBOTO PACTEHHUSA: CTPOEHUE CEMEHH, CTaAUN Pa3BUTHS.
Tema 2.4. OcHoBHoOe coep:kaHue OK-2
3akoHOMeEpHOCTH Teopernueckoe o0y4eHue: OK -4
HacJIe/I0BaHUsI [Mpeamer u 3agaun reHeTuku. Victopus pa3BUTHA TeHETHUKH. POJb IIUTONOTMH M SMOPHOJIOTHY B CTAHOBJICHNH T'eHETHKHU. Bkian

POCCHICKHX U 3apYOCIKHBIX YUCHBIX B PA3BUTHUEC TCHETUKUA. MeTO bl TCHETHKH (TUOPHUIO0IOTHICCKUH, [IUTOTCHETUICCKHUH,

MOJIEKYJISIpHO-TeHeTHuecknii). OCHOBHBIC TeHETHIECKUE MOHATHS. [ eHeTndecKkast CHMBOJIMKA, HCIIOIb3yeMasi B CXeMax

CKpeLIUBaHUH.

3aKOHOMEPHOCTH HacjieI0BaHMs IPU3HAKOB, ycTaHOBIeHHBIE I'. MenaeneM. MoHOrnOpugHOE CKpeInrBaHue. 3aK0oH

eanHo00pa3ust THOPHUIOB NEPBOTo MOKoJIeHH. [IpaBuino ToMuHUpPOBaHKA. 3aKOH PACHICIIIICHNS IPU3HAKOB. [ MIIoTe3a YHCTOTHI

ramet. [ToyHOE 1 HENOIHOE TOMUHHUPOBAHHE.

JuruOpuHOe CKpenMBaHue. 3aKOH He3aBUCUMOT0 HACICIOBAHUS PU3HAKOB. [[UTOreHeTHYECKIe OCHOBBI TUTHOPUIHOTO

CKpeluBaHusa. AHAIM3UPYIOIee CKpeInBaHue. Vcrnonp30BaHe aHATH3UPYIONIETO CKPEIUBAHUS [T OTIpeIeIeH s TeHOTHIIA

ocoow.

knetku. [TpuHOMIe 310poBOT0 00pa3a KNU3HH, ANArHOCTHUKH, MPO(QHIAKTUKY U JICYSHUS TeHeTHYEeCKnX Oone3Held. Meauko-

TEHCTUYCCKOC KOHCYJIbTUPOBAHUE. 3HaueHue Mel[PIL[HHCKOﬁ TFCHCTUKH B MPCAOTBPAIICHUUN U JICHCHUU TCHETUYCCKUX

3aboJieBaHMil YeIoBeKa.

IIpakTHyeckue 3aHATHA:

Pemenve 3a1au Ha onpeielieHHE BEPOSITHOCTH BOSHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB IIPH MOHO-, JIH-, OJIMTHOPHITHOM 1

AHAJIU3UPYIOMIEM CKPECIIUBAHNH, COCTABJICHUEC MCHOTUITNYCCKUX CXEM CKPECHIUBAHUA
Tema 2.5. OcHOBHOE coiep:kaHue OK-1
CueniieHHoe Teopernueckoe o0yuenne: OK-2
Hac/lel0BaHue CuerieHHoe Hacie0BaHKe pu3HaKkoB. Padora T. Moprana no cuemnyieHHOMY HaclleIoBaHUIO reHoB. HapymeHue cuenienns
NPU3HAKOB TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpoMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHeTHIecKe KapThl.
I'enetnka nosa. XpoMOCOMHOE ONpPENEIEHUE 110J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U TeTeporaMeTHbIE
oprann3Mel. HacrienoBanue mpu3HAKOB, CLEIUICHHBIX C IIOJIOM.

IIpakTHyeckue 3aHATHA:

Pemenne 3aJa4 Ha onpeACJICHNUC BEPOATHOCTU BO3SHUKHOBCHUS HACJICACTBCHHBIX MPU3HAKOB IIPU CHCIIJICHHOM HACJICA0OBaHUU,




COCTABJICHUEC T'CHOTUIINYCCKUX CXEM CKPCIIUBAHUS

Tema 2.6.
3aKoHOMEpPHOCTH
H3MEeHYHBOCTH

OcHoBHoOe coep:kaHue

TeopeTnueckoe o0yueHue:

W3menunBoCTh. BUibl NI3MEHUNBOCTH: HEHACTIEICTBEHHAS U HAacleACTBeHHAs. Posib cpesibl B HEHACIEICTBEHHON N3MEHUUBOCTH.
XapakTeprucTuka MOAU(DUKAMOHHOW U3MECHYNBOCTH. BapualimoHHbIN psijl v BapualloHHas KpuBas. Hopma peaknuu mpusHaka.
KonnuecTBeHHbIE 1 Ka4eCTBEHHBIEC MPU3HAKK U UX HOpMa peakiin. CBoiicTBa MOAN(DUKAITHOHHON M3MEHIHUBOCTH.
HacrenctBennas, nim reHoTHIIHYECKAst, HI3MEHUYUBOCTh. KoMOMHATHBHAS MI3MEHYNBOCTH. Mei03 U IOJIOBOH MpoIiece - OCHOBa
KOMOWHATHBHOM M3MEHUYMUBOCTU. MyTallMOHHAsI K3MEHYMBOCTh. Kitaccudukaiys MyTaluii: TeHHbIC, XpOMOCOMHBIC, TCHOMHBIE.
YacToTa ¥ IpUYHHBI MyTaIuit. MyTareHHbIe (haKTOPBL. 3aKOH TOMOJIOTHYECKUX PSIOB B HACICICTBCHHOM n3MeHnunBocty H. 1.
Bapwuoga.

BHCH}IepHaH HACJICACTBCHHOCTh U UBMCHUYUBOCTD.

I'enetuka yenoBeka. Kapuotumn yenoBexa. OCHOBHbIE METO/Ibl TEHETUKU YEJIOBEKA: T€HEaJOTUIYECKUM, OJIM3HEIIOBBIH,
MUTOTCHETHYCCKIH, OMOXUMIYECKUI, MOJIEKYIpHO-TeHeTHIecKii. COBpeMEHHOE OTpeieliCHrEe TeHOTHUIIA: TTOTHOT€HOMHOE
CEKBEHUPOBAHNE, TCHOTHIMPOBAHNE, B TOM yuciie ¢ nomomrsio [11[P-ananmm3a. HacinencreenHsle 3a001eBaHIs YeIOBEKA: TCHHBIC
0oJie3HH, OOJIC3HH C HACTICICTBCHHOM MPEIPACIION0KEHHOCThIO, XPOMOCOMHBIC 00Jie3HH. COMAaTHYEeCKHUE M FCHEPATUBHBIC
myTarui. CTBOJOBEIE KIIETKH. [IpHHITUIIBI 310pOBOT0 00pa3a )KU3HU, THATHOCTUKH, MPOPIIAKTHKA U JICUCHUS TCHETHIECKUX
OonezHelt. MeTnKo-TeHeTHIeCKOe KOHCYIBTHPOBaHNe. 3HaUeHHEe MEINIINHCKON TEHETHKY B TIPEIOTBPAIICHUH U JICUCHUN
FEHETHUYECKUX 3a00JIeBaHMi YeIoBeKa.

HpaKanecmle 3aHATUA:

Pemenne 3aJa4 Ha ONpEACJICHUC THIIa MYTAallUX ITPU nepeaavc HACICACTBECHHbIX IPU3HAKOB, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM
CKpCIIUBAHUA

OK -1
OK -2
OK-4

Kontpoabnas
pa6ora

Crpoenue 1 QyHKIUHM OpraHn3Ma

Pasnen 3. Teopust 3Borouuu

Tema 3.1. Ucropus
JBOJIIOLIMOHHOT 0
yUeHHsl.
Muxpo3Bosouust

OcHoBHOe coep:kaHue

N

TeopeTnueckoe o0yueHue:

HpeI[HOCI)IHKI/I BO3HHUKHOBCHUS 3BOHIOHI/IOHHOﬁ TCOPUH. SBOHIOHI/IOHHaSI TCOpUA U €€ MECTO B onosiornu. Bausune
9BOJTIOIIIOHHOM TEOPUH Ha pa3BUTHE OMOIOTHUH U APYTUX HAYK.

CauzierenbeTBa HBOMOLMH. [aneoHTOI0OTHYECKHE: TTIOCIIeI0BATEIbHOCTD MTOSBICHUS BUIOB B AJICOHTOJIOIMYECKOH JIETOITHCH,
niepexo/Hbie GopMbl. Broreorpaduueckue: cxoacTBO U pasninuue dayH 1 GJIop MAaTEpPUKOB U OCTPOBOB.
OMOPHOIOTHYECKHE: CXO/ICTBA M PA3ININS SMOPHOHOB PAa3HBIX BHIOB MTO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE!
TOMOJIOTHYHBIE, aHAIOTHYHBIE, Py JUMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJIEKYIIAPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHU3MOB
HacJIeCTBEHHOCTH U OCHOBHBIX META00INYECKHX MyTeH y BCEX OpPraHU3MOB.

OoronmonHas Teopus Y. Jlapsuna. [Ipenmocsiiku BOSHUKHOBEHUS TapBUHU3MA. J[BYDKYIIIME CUITBI BOJIOIIUN BUIOB 10
HapBuHy (M30BITOYHOE Pa3MHOKEHHUE MIPU OIPAaHUYEHHOCTH PECYPCOB, HEOTIPEIe/ICHHAs! N3MEHYMBOCTh, O0pH0a 3a
CYIIECTBOBaHHUE, €CTECTBEHHBINH 0TOOp). CuHTeTHUecKas Teopus sorounu (CTD) 1 ee 0OCHOBHBIE MOJI0KEHHUS.
Muxpossomronyst. [lonynsnus kak eIUHUIA BAAA U SBOIIONNH.

JBmxymie cuitsl ((haKTOpsl) SBOIIONIH BUIOB B IpUpoae. MyTallmOHHBIN Iporiecc 1 KOMOWHATHBHAS H3MEHIHBOCTD.
[MomynsumoHHbIe BOJHBI U Apeiid reHoB. M3omsauums 1 MUrparus.

EcrecTBeHHBIH 0TOOP - HANIPABJIAIOMNN (HaKTOp IBOIOIIH. DOPMBI €CTECTBEHHOT'O 0TOOpA.

OK-2
OK-4




[TpucnocobneHHOCTH OPraHU3MOB Kak pe3yJsbTat 3Bosonuu. [Ipumeps! pucnocoOieHnit y opranu3MoB. ApoMop(o3bl U HANO-
aJlanTalyy.

Bun u Bunoo6pazoBanne. Kpurepuu Buga. OCHOBHBIE ()OPMBI BHII0O0Opa30BaHuUs: reorpaduaeckoe, IKOJIOTHIECKOe.
Maxkpossosonust. @opmbl sBosrONNY: (pHIIeTHYECKas], AMBEPreHTHAs,, KOHBEPIeHTHas1, napaienbHas. Heobpartumocts
9BOJIIOLIUH.

[TpoucxoxaeHne OT HeclleNNaIN3UPOBAHHBIX IPEAKOB. [Iporpeccupyromas crienuain3anysi. AJanTHBHAs pagualys.

Tema 3.2. OcHoBHOE coep:kaHue 2 OK-2
Maxkpo3Boaonus. Teopernueckoe o0yuenne: 2 OK -4
BosHukHOBeHME M Maxkpossosonust. @opmbl 3BosrONNY: (hrIleTHYECKasi, AMBEPreHTHAs, KOHBEPreHTHas1, napaienbHas. Heobpatumocts
Pa3sBUTHE KU3HU HA | DBOJIOLMH.
3emae IIpoucxokaeHue oT HeCIeLUaIN3UPOBAaHHEBIX MpeKoB. IIporpeccupyromas crneruanu3anys. AnanTuBHas paguanus. JoHaydHbIe

MIPE/ICTABIICHUS O 3apOXKICHUM KHU3HU. HaydHble rimoTe3sl BOSHUKHOBEHHUS )KU3HH Ha 3eMile: aOHOreHe3 U MaHCIePMHUSI.

Xumudeckas 3BOIonns. AONOTeHHBII CHHTE3 OPraHNYECKHUX BEIECTB M3 HEOPraHNIECKUX. JKCIEPHUMEHTAIBHOE

MTOITBEPKICHIE XUMAYIECKOi sBooIni. HavanpHeIe 3Tammsl Onosorndeckoit sBomtorun. [ unoreza PHK-mupa. @opmupoBanue

MeOpaHHbIX CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKIETKH. [1epBble KJIeTKH U UX 3BoJtonus. PopMUpOBaHHE OCHOBHBIX TPYIII

KHBBIX OPTaHM3MOB.

PasBuTHe xxu3Hu Ha 3emiie 1o 3paM U nepuonam. Katapxeil. Apxelickas u nporepo3oickas spsbl. [laneo3olickas spa u ee

MepUOABL: KeMOPHUHCKHN, OPAOBUKCKUH, CHITYpUHCKHH, IEBOHCKHH, KAMEHHOYTOJIbHBIN, EpMCKH. Me3o3oiickas apa u ee

NIEPUOJbL: TPUACOBBIH, FOPCKUM, MEJIOBOM.

Kaiino3zolickas 3pa u ee nepuo/pl: MajJeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOI'€HOBBIH.

XapakTepuCTHKa KJIMMaTa ¥ re0JorMYecKux mponeccoB. OCHOBHBIE 3TAlbl 3BOJIFOLIUH PACTUTEILHOTO U )KUBOTHOTO MHpA.

ApomMopdho3bl y pacTeHHid ¥ )KHUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE IPYII HKHUBBIX OPraHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak oTpaskeHue 3Boonni. OCHOBHBIE CHCTEMATHUECKHE TPYIITBI OPraHU3MOB.
Tema 3.3. OcHOBHOE coJiep:kaHue 2 OK-2
Ipoucxoxnenneye | Teoperuueckoe o0yueHue: 2 OK-4
JioBeKa — OBoronus YenoBeka. AHTPOIOJIOTHS KaK Hayka. Pa3sBuTue npencTaBieHui 0 MPOUCX0XKICHUH YeIoBeKa. MeToabl U3ydeHHUs
AHTPONOreHe3 anTponorese3a. CxoAcTBa U pa3nuuus 4eJI0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETI0BEKa.

JBmxymue cuiel (akTopsl) aHTpororeHe3a. HacneacTBeHHAs H3MEHUMBOCTE M €CTECTBEHHBIH 0T00p. OOImecTBeHHBIH 00pa3

KHI3HH, U3TOTOBJICHNE OPYAUN TPYy/a, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJJUH U BETBU IBOJIOLMY YEJIOBEKa: aBCTPAIIONUTEKH, UenoBek ymenslil, Yenosek npsmoxoasuuil, Yenosek

HeaHaepTaIbCKHi, UenoBek pasyMHbId. Haxo ki HCKOMaeMBIX OCTaTKOB, BpeMsI CyLIECTBOBAHMS, 00JIaCTh PAacIIPOCTPaHEHHS,

00BEM T'OJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJIBIINE packl: €BpONeonaHas (eBpasuiickas), Herpo-aBCTpasIoniHast (3KBaTOpHAIbHAs),

MOHTOJION/IHAs (a3MaTCKO-aMepuKaHcKas). YepThl IpUCIIOCOOICHHOCTH MPEICTaBUTENIEH YEIOBEYECKUX Pac K yCIOBHAM

cymiecTBoBaHMA. EquHCTBO yenoseueckux pac. Kpurnka pacusma.
Pa3pen 4. dxoJjorus 18
Tema 4.1. OcHoOBHOE coep:kaHue 2 OK-1
IKoJorn4YecKue Teopernueckoe o0yuenne: 2 OK-2
(dakTops! H cpennbl Cpenpl 0OMTaHHNS OPraHU3MOB: BOJHAS, HA36MHO-BO3/IyIIIHAs, IOYBEHHAs, BHYyTPHOPTaHU3MEHHAs1. DU3UKO-XUMUIECKHE OK-7




JKU3HH

0CcOoOCHHOCTH cpesi 00uTaHus oprann3mMoB. [Iprcrnoco0ieHust OpraHu3MOB K )KU3HU B Pa3HbIX cpenax. [IoHsATHE 3K0JIOrHYeCcKOro
¢akropa. Kinaccudukarms sxomorndeckux ¢pakropos. [Ipasuno muanmyma 1O. JInbuxa. 3axon tonepantTHocTr B. llendopna
buortnueckue daxTopsl. BUIsl OHOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIUS, XHITHIYESCTBO, CHMOHO3 1 €ro ()OpPMEIL.
[Mapa3utusm, koonepawus, MyTyallu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIIN3M, HEHTPAIH3M.
3HayeHNe OMOTHYECKHUX B3aMMOACHCTBHIT U1l CYIECTBOBAHMS OPIraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

Tema 4.2.

Homyasiuus,
coo0IIecTBa,
IKOCHCTEMBbI

OcHOBHOE cogep:KaHHe

TeOpeTI/I‘IeCKOC oﬁyqelme:

OKoJ0rn4eckre XapakTepuCcTUKU Nonmyssiiuy. OCHOBHBIE MTOKa3aTeI! MOMYIAUH: YUCIEHHOCTh, INIOTHOCTh, POXKIaeMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpanysl. JuHaMHKa YUCICHHOCTH TOMYJISIIHUA U ee peryisinusi. CooOmecTBO OpraHn3MoB - OHOIIEHO3.
CrpykTypbl OHOIICHO3a: BUIOBAsI, IPOCTPaHCTBEHHAs, Tpoduueckas (nmuiueBas). Buasi-nomuHanTsl. CBs3u B OHOLICHO3E.
Dkosorudyeckue cucteMsl (3kocucteMsbl). [TonsTre 00 skocucTeMe u duoreorieHo3e. PyHKIMOHATIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: MIPOIYLIEHTHI, KOHCYMEHTHI, PeAyeHTEl. KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3kocucTeMe. Tpoduueckne
(mIeBble) ypoBHM 3KOCHCTEMBI. [Inmesslie e u cetu. OCHOBHBIE TTOKa3aTeNId 9KOCUCTEMBI: OHoMacca, TPOLYKIIHS.
DKOJ0rHYecKre NUpaMUJIbL: TPOAYKIHH, YUCIEHHOCTH, 6MoMacchkl. CBOICTBA 3KOCHCTEM: YCTOHYHMBOCTb, CAMOPETYJIALIH,
pasBurue. Cykueccus.

[TpupomHbIe 3KOCHCTEMBL. DKOCHCTEMBI 03€p B PEK. DKOCHCTEMa XBOHHOTO MIIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTeHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocHcTeMbl. bronorniyeckoe 1 X03siCTBEHHOE 3HAYCHUE arpOdKOCHCTEM
1 ypOOIKOCHCTEM.

Bropasznoobpasue kak (akTop ycroitunBocTn s3kocucreM. CoxpaHeHHEe OMOJIOrHYEeCKOro pa3HOOOpas3ust Ha 3emie.

HpaKanecmle 3aHATUA:

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKa3aTeN YKOCUCTEMBI. bromacca 1 mpoayKIusi. DKOIOTHYeCKHe ITUPaMHIbl YHCET,
Oromaccel 1 SHeprud. [IpaBuIto MUpaMuabl SHEPTHH.

Pelenue npakTuko-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHUI 110 [IEPEHOCY BEILECTBA U SJHEPIUH B SKOCUCTEMAX C COCTABJICHUE
TpoHUUYECKUX 1IeTIei U MUpamMu]] 0OMAacChl U SHEPTUU

OK-1
OK-2
OK-7

Tema 4.3. buocdepa
- raodanbHas
IK0JI0THYeCKas
cucreMa

OcHoBHOe coep:kaHue

Teopernueckoe o0yuenne:

VYuenne B.U. Bepnasckoro o 6uocdepe. I'panuiisl, cocras 1 cTpykTypa 6rocdepsl. JKuBoe BemecTBo U ero GyHKIHH.
Ocobennoctu 6uochepsr kak TI00aTBHON SKOCHCTEMBI. JIMHAMUYECKOe paBHOBECHE U 0OpaTHast CBsI3b B Onocdepe.
KpyroBopoTsI BemiecTB 1 OMOT€OXUMHYECKUE LIUKJIBI 3JIEMEHTOB (YIiieposa, a30Ta). 30HaIbHOCTh Onocepbl. OCHOBHBIE OMOMEI
CyIIH.

OK-1
OK-2
OK -7

Tema 4.4. Baiusanue
AHTPOINOTeHHBIX
(dbaxTopoB Ha

ouochepy

OcHoBHoOE coiepkaHue

Teopernueckoe o0yuenne:

YenoseuecTBo B Onocdepe 3eMitn. AHTPOIIOTeHHBIE M3MEHEHUsI B Onocdepe. [100abHbIe S9KOJI0THYecKre IPOOIIEMBI.
CocymiecTBOBaHME MIPUPOIBI U desioBedecTBa. CoxpaHeHue OnopasHooOpas3us Kak 0OCHOBa yCcToHIHBOCTH Onochepsl. OcHOBa
PALMOHANIBHOTO YIIPABJICHUS IPUPOAHBIMU PECypCcaMu U HX MCHOJIb30BaHUE. JJOCTHKEHUsI OUOJIOTHU U OXPaHa IIPUPOLBL.

IIpakTHyeckue 3aHATHA:

[Ipaktudeckoe 3aaaTHE «OTXOIBI MPOU3BOICTBA»

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




IIpodeccnoHaNBEHO-OPHEHTHPOBAHHOE CO/IePKAHNE NPAKTHYECKOT0 3aHATHS

[MpakTryeckoe 3ansiTue «OTX0/1BI TPON3BOACTBAY. Ha ocHOBE (enepabHOTO KilacCH(PHUKAIOHHOTO KaTaiora OTX010B
OTIPENIEIATH KIacC OMACHOCTH OTXOAOB; arperaTHOE COCTOSIHUE U (PU3HIECKYI0 (POPMY OTXOI0B, 00pa3yIOINXCs Ha paboueM
MecTe / Ha dTarax MpOM3BOJICTBA, CBA3aHHBIC C ONpeIeIeHHON podeccueil/ crieraabHOCThIO

Tema 4.5. Bausinue
COMAIBHO-
IKOJIOTUYECKUX
(¢axropos Ha
3I0pPOBbE YeJ0BEKAa

OcHOBHOE cofep:KaHHe

TeOpeTI/I‘IeCKOC oﬁyqelme:

N

310poBEe U ero cocrasisronmne. GaxTopsl, MONOKUTENBHO U OTPHLATEIBHO BIHMAIOIINE HA OpraHu3M 4yernoBeka. [Ipodiema
TEXHOTCHHBIX BO3JICHCTBUI Ha 3M0POBbE YSNIOBEKA (QJICKTPOMATHHUTHEIE ITOJIS, OBITOBAs XMUMUS, H30BITOYHBIE [IIyMBI, pagdanus 1
T.I.). AJanTamys opraHu3Ma 4ejoBeka K pakTopaM okpyskaromeit cpenbl. [IpuHImmer GopMupoBaHHS 30POBbECOEPETaIONIEro
noBeneHust. Pu3nyecKas aKTHBHOCTB M 310pOBbe. BHOXMMHYECKHE aCTIeKThl palliOHAIBHOT0 NUTAHHS

JlabopaTopHble 3aHATHA:

JlabopaTopHas paboTa Ha BBIOOD:

1. JlaboparopHas paboTa «YMCTBEHHasE pabOTOCIOCOOHOCTEY
OBnajieHre METOAaMHK OTIpEICTICHUsI [TOKa3aTeNell YMCTBEHHOM paboToCIIOCOOHOCTH, 00BSICHEHHUE MOTYUYEHHBIX PE3YJIbTATOB U
(hopMynHpoBaHKE BHIBOAOB (THCHMEHHO) C HCIOIb30BAHUEM HAYYHBIX TOHSTHI, TEOPH U 3aKOHOB

2. JlabopatopHas paboTa «BiusHre abnoTHYECKHUX (haKTOPOB HA YeIOBEKa (HU3KUE U BHICOKHE TEMIIEPATYPHI)»
W3yyeHne MexaHU3MOB aJIalTAIIMU OPraHU3Ma YEIOBeKa K HU3KHM M BBICOKAM TEMIIEPATypaM U OOBsICHEHHE MOJTYyIeHHBIX
Pe3ynbTaToB U (GOpMyIUpOBaHUE BHIBOIOB (MMCHMEHHO) C UCIIOIB30BAHUEM HAYUYHBIX TIOHATHI, TEOPHUI 1 3aKOHOB

IpodeccuoHaNbLHO-0OPUEHTHPOBAHHOE COEPKAHUE JIA0GOPATOPHOIO 3aHATHS

B kauecTBe TpUITEPOB CHUKAIOMINX PAbOTOCIIOCOOHOCTh KCIIOIb30BaTh YCIIOBHS OCYIIECTBIICHUS MPO(ECCHOHAIEHON
NEeSITeIBHOCTH: IITyM, TEMIIEpaTypa, pusmdeckast Harpy3Ka u T.1I.

OK-2
OK -4
OK-7
K 2.4

KonrtpoabHas
pa6ora

TeOpeTI/I‘IeCKI/Ie ACIICKTBI 3KOJIOTUH

IpodeccuoHaNbLHO-OPUEHTHPOBAHHOE COAEPKAHNUE (COTEPIKAHUE PUKIATHOTO MOTYJIs)

Paznen 5. BuoJjiorus B :KU3HHU

Tema 5.1.
buorexHoJioruu B
JKU3HH KaKI0r0

OcHoBHOe coep:kaHue

TeopeTHyeckoe cogepkaHue:

Cenexius Kak HayKa U mporiecc. 3apokIeHHe CeIeKIuu U qoMecTukanus. Yuenne H.W. BaBuiosa o 1ieHTpax mporCXOXISHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHui. [[eHTphI MPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpPT, MOPOAA, IIITAMM.

CoBpeMeHHBIE METOABI CEeICKIIMUA. MacCOBBIH U HHIMBHUYaJbHBIH OTOOPHI B CEICKIMH PACTCHHI U )KUBOTHBIX. OIIeHKa
JKcTephepa. bian3kopoACTBEHHOE CKpeluBanue - HHOpuAWHT. YncTtas muansa. CKpeniuBaHue YUCTHIX TuHUH. ['eTepo3uc, uiu
rubpuaHas cuia. HepoactBeHHOe ckpemmBanue - ayTopuauHr. OTnaneHHas THOpyan3anus 1 ee yernexu. MIcKycCTBeHHBIH
MyTareHes3 u NoJy4yeHue MOJIUILTIONIOB. JJoCTHXKEHUS CelIeKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

BuoTexHoNOTMsA Kak 0Tpacib MPOU3BOCTBa. [ eHHast HHKeHepHs. DTarlsl co3nanus pekomounaanTHor JJHK u TpancreHHbIX
opranu3MoB. Kiierounas unxenepus. Knerounsle KyapTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KinoHuposaHnue
BBICOKOIIPOTYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U dTHIecKue mpobdaembl. MO - reHeTHIecKH
MOIU(DHUIIMPOBAHHBIC OPTAaHU3MBI.

NN | &0

IIpakTHyeckue 3aHATHA:

Keticsl Ha aHamM3 HHPOPMAIIUHN O HAYYHBIX JOCTIDKCHIAX B 00JIACTH TeHETHIECKUX TEXHOJIOTHH, KJICTOYHOW HHKEHEPHUH,
MTUIIEBBIX OMOTEXHOJIOTHH. 3ammTa Keiica: mpefcTaBIeHNe pe3yIbTaTOB PEIIeHIsI KeHCOB (BRICTYIUICHHE C TIPE3CHTAINEH)

OK-1
OK-2
OK-4
K 2.4




IIpodeccnoHaNBEHO-OPHEHTHPOBAHHOE CO/IePKAHNE NPAKTHYECKOT0 3aHATHS

Tema 5.1 obs3aTenbHa 71 M3YYEHUS CTYISHTaMH BCEX NMPOodecCcHii/crenaibHOCTeH

Tema 5.2. BUOTeXHOJIOTHM U TEXHHYECKHE CHCTEMbI 4
Tema 5.2. OcHoBHOE cofiep:kaHue 4 OK-1
BbuorexHosiornu u IIpakTHyeckune 3aHATHS: 4 OK-2
TEXHUIECKHE Pa3BuTne GMOTEXHOJIOTHH ¢ IPUMEHEHUEM TEXHUYECKUX CUCTEM (OnonHXeHepHus, OnonH(opMaTHKa, OMOHUKA) M UX 2 OK-4
CHCTEMBI HpUMEHEHHE B )KU3HU Ye0BeKa, IIOMCK ¥ aHAIN3 MHPOPMALUM U3 PA3IMYHBIX HCTOUYHUKOB (Hay4Has U yueOHO-Hay4Has MK 2.4
JIMTEPATypa, CPEACTBA MaCCOBOM UH(POPMAIIUH, CETh IHTEPHET U JAPYyrue)
Keiichl Ha aHanu3 UHPOPMAIUK O Pa3BUTHU OHOTEXHOJIOTHH C IPUMEHEHHEM TEXHUYECKUX CUCTEM (10 TPYIIIam)
3amura Keiica: [IpeacraBieHre pe3ynbTaToOB PEIIeHNs KEHCOB (BBICTYIUICHHE C IPC3CHTALHCH) 2
I[Ipome:xyTounas 2
aTrecranus no 3aueT
AMCHHUILIHHE
Bceero: 72




3. YCJIOBUS PEAJIN3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON JUCHUIIINH

3.1. lns peaJu3auuu NporpaMMbl JUCHHUILUIMHBI TOJKHBI OBITH MPE1yCMOTPEHBI CJIeyIolIHe CleluaJibHbIe
noMeleHus

Kabuner «buonorun», ocHaleHHBIH 000pyIOBaHHEM: MeOelb, TOCKa, Mel, HarJIsAHbIE TTOCOOUS (KOMILUIEKTHI
yueOHBIX TaONUII, TUIAKaTOB), TEXHUYECKUMHU CPEICTBAMH OOYYEHHS: KOMIBIOTEP C YCTPOHCTBAMHM BOCHPOM3BEACHUS
3ByKa, IPUHTEP, MyIbTUMEIHA-TIPOEKTOP C SKPAHOM, yKa3Ka-MPE3CHTEP AL IPE3CHTAIHH.

Jlabopartopusi, ocHaIeHHAs: 000pyJOBaHHEM [UIS MPOBEACHHS 3aHATUI: MUKPOCKOIBI, CEKYHIOMED, TOHOMETP,
nmabopaTopHas nocyna (MpoOHPKH, MOACTABKH JUIA MPOOUPOK, IMHUHIIETHI, MECOK, CTYNKU C NMECTUKAaMHM, MPEAMETHBIC U
TIOKPOBHBIE CTEKJIA, CTEKISHHBIC MAJIOYKH, MPETapoBalbHBIC WIJIBI, (QUIbTpoBaibHas Oymara (candeTkd), CTaKaHbI)
THIIEPTOHUYECKNH PAacTBOp XJIOpHAa HATpusl, 3%-HBIH pacTBOP MEPOKCHIA BOAOPOJA, PacTBOp Hoxa B HOIMCTOM KajWH,
TIIMLIEPUH, KIyOHH KapTodeis, JUCT 3JI0AeH KaHaJCKOH, IIoa psOWHBI OOBIKHOBEHHOW (PSOWHBI WMIIM TOMAra), JyK
pernyarsliii, pa3BeieHHbBIE B BOJE APOXKIKH);

3.2. UndopMmanuoHHOE o0ecniedeHHe peau3alui NPorpaMMbl

Jis peanusaiMyd MPOrpaMMbl  OHONMMOTEYHBIH (HOHI 00pa30BaTENLHONW OpPraHMU3alMd HMEET IeYaTHbIC H
JJNIEKTPOHHBIE 00pa3oBaTeNbHBIE W HHOOPMAIIMOHHBIE PECypChHl, PEKOMEHIOBAaHHBIC MJIsI HCHOJB30BaHUSA B
00pa3oBaTeTFHOM TIPOIIECCe, HEe CTapIle MATH JeT C MOMECHTA H3IaHMs.

PexomeHnayeMBle TeYaTHBIC H3JaHUS IO peam3alid 00meo0pa3oBaTeIbHON MUCIHIUIMHBI IPEACTABICHH B
METOAMYCCKIX PEKOMEHIANNAX [0 OPTaHU3AIIH O0yICHHS.



4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJBLHOM JAUCIATLINHBI

KoHTponb W omeHka pe3ynbTaTOB OCBOCHMS 00I1€00pa30BaTeNbHON AWMCHMIUIMHBI PACKPBIBAIOTCS 4YEpes3
JVCLUIUIMHAPHBIE PE3yNIbTAThI, HATIPABICHHBIC HA ()OPMUPOBAHHE OOLINX U MPO(ECCHOHATBHBIX KOMIIETCHIIUH MO pa3zenaM
TeMaM COJlepKaHHs yIeOHOTO MaTepuaa.

OO0wmast KoMneTeHus Pa3ngen/Tema THn o1leHOYHBIX MEPONPUATHIA
Paspea 1. Knerka — KonrponbHas padora «MoIEKyIIpHBI YPOBEHb
CTPYKTYPHO- OpTaHM3aIM1 )KUBOTO»
(pyHkumoHasbHas
¢/IMHULA JKHBOT'0
OK 02 Buomorns xak Hayka. 3armonHeHHE TaOIHIIBI C OMIICAHUEM METOJIOB
OOmmas xapaKTepucTHKa MHUKPOCKOIIMPOBAHHS ¢ UX JOCTOMHCTBAMU H
SKU3HU HEOOCTaTKaMH.
3amnoHeHne TabINIBl «BKiIan y4eHbIX B pa3BUTHE
OuonIorUN»

3anoHeHHE CPAaBHUTEIHHOM TaOHUIIBI CXOJICTBA U
pa3nUuni )KUBOTO U HE JKUBOT'O

OK 01 CtpyKTypHO- OueHuBaeMasi AUCKyCCHs MO BOIIPOCaM JIEKIUU
OK 02 (GyHKIMOHAIBHAS Pa3paboTka MeHTaIbHOM KapTHI 10 KIIACCH(PHUKATNN
OK 04 OpraHU3aIys KIETOK KJIETOK ¥ UX CTPOCHHIO Ha MPO- U 3YKAPUOTUUYECKUX U IO

LapcTBaM B MHHH TPYyIIax
BrmosHeHue 1 3amuTa 1abopaTopHbIX padoT:
«CTtpoeHue KIeTKH (pacTeHHsl, )KUBOTHbIE, TPUOBI) U
KJIETOYHBIC BKIIOYEHUs (KpaxMall, KapOTHHOUIBI,
XJIOPOILIACTHI, XPOMOILIACTHI )

[paktuyeckoe 3ansitue. [IpencraBieHue yCTHbIX
COOOILEHNH ¢ IPe3eHTaLUEe|, TIOITOTOBIICHHBIX 1O
NEPEYHIO UCTOYHUKOB, PEKOMEH IOBaHHBIX

IpenoaBaTeneM
OK 01 CTpyKTYypHO- OpOoHTAIBHBIN OIpoc
OK 02 ¢ynkumoHansHele Gpaxktopsl  |PaspaboTka rnoccapus

HacCJIeJCTBEHHOCTH Pemenue 3aaa4 Ha ONpEACTICHUC MOCTICI0BATCIIbBHOCTHU

HYKJIICOTHJI0B, aMUHOKHUCJIOT B HOPME U B ClIydae
HU3MCHCHMS TOCJICA0BATCIIbHOCTU HYKIICOTUA0B HHK

OK 02 OObMeH BelecTB U DpOoHTANBHBINA OTIPOC
NpEBPAIEHNE SHEPTUH B 3anosHeHNEe CPAaBHUTEIBHOM TaOIUITBI XapaKTEPUCTHK
KJIeTKe THUIIOB OOMEHA BEIIECTB

OK 02 JKu3HEHHBIH UK KIETKH. OO6cyxaeHne o BOIIpocaM JIeKIHH

OK 04 Muro3. Meiios Pa3paGoTKa JICHTbI BpEMEHH KM3HEHHOTO [UKJIA
Pa3gen 2. CTpoenue u Kontpomasnas pabota “Crpoenue u GyHKIUN
(pyHkuuu oprannzma opranusma’

OK 02 CrpoeHue opranusma OueHuBaemasi AUCKyCCUs

OK 04 Pa3paboTka MeHTaIbHOI KapTHl TKAHEH, OPTaHOB H

CHCTEM OpPraHOB OPraHU3MOB (PaCTEHHMs, )KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTepUCTUKON UX (DYHKIUH

OK 02 DOpMBbI pa3MHOXKEHUS OpOHTAJIBHBIN OIIPOC
OpraHu3MOB 3anonHeHHE TaOIHIBI C KPATKOM XapaKTepUCTHKOMN 1
mpuMepaMu GopM pasMHOKEHUS OPTaHN3MOB
OK 02 OHTOreHe3 pacTeHHi, Pa3paboTka JIeHTHI BpEMEHHU C XapaKTepPUCTUKON JTaroB
OK 04 ’KUBOTHBIX U YEJIOBEKA OHTOT'€HE3a OTAEIbHOM IPyNION KUBOTHBIX U YEJIOBEKa
110 MUKPOTpyIIam
Tect/ompoc

CocraBieHne )KHU3HEHHBIX ITUKJIOB PACTCHUH 110 OTIeIaM
(MOXOBUIHBIE, XBOIIIEBUIHBIE, TATOPOTHUKOBHIHEIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTHU PazpaboTka rioccapus
OK 04 HacJeI0OBaHUs DpOoHTANIBHBIN 0npoc




Tecr o BOIpOCaM JICKIIUU

Pemenue 3a7a4 Ha ONpeACJICHUC BEPOATHOCTHU
BO3HUKHOBCHHA HACJICACTBCHHBIX ITPU3HAKOB NP1 MOHO-,
-, HOJII/IFI/IGI’)I/I)IHOM 1 aHAJIU3UPYIOIIEM CKPCIIMBAaHUH,
COCTaBJICHUE TCHOTUIIUNYCCKNX CXEM CKPCIINBAHUA

OK 01 CrenIeHHOE HAacIeI0BaHUE Tect
OK 02 MIPU3HAKOB Pazpabotka rimoccapus
Pemenne 3ama4u Ha onpeiesieHNE BEPOSTHOCTH
BO3HUKHOBEHUS HACJIEJCTBEHHBIX NIPU3HAKOB IpU
CIICIUICHHOM HAaCJICZIOBAHNUH, COCTABIICHHE
TEHOTUITIMIECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTU Tecr.
OK 02 U3MEHYUBOCTH Pewenue 3anau Ha onpeneneHyue TUIa MyTaluuy pu
OK 04 nepenaye HacJIeICTBEHHBIX IPU3HAKOB, COCTABJICHHE
TEeHOTUIINYECKHUX CXEM CKPELIUBAHUSA
Pa3gen 3. Teopus KonrponbHas padora “TeopeTndeckne acieKThl
IBOJIIOLMH SBOJIIOIHH KU3HHU Ha 3emie”
OK 02 WcTopus 3BOIOLUOHHOTO DpOoHTAIBHBIN 0npoc
OK 04 y4eHus. MUKPOIBOIHOLHS Paspabotka rimoccapus TepMIHHOB
Pa3paboTKa JIeHTHl BPEMEHN Pa3BUTHUS IBOIIONNOHHOTO
yUCHHSA
OK 02 Maxpo3BOTIOLHS. OreHnBaeMast JUCKYCCHS: UCIIOJIb30BAHUE apTyMEHTOB,
OK 04 BO3HUKHOBEHHE M pa3BUTHE  |OMONOTMYECKOH TEPMUHOIOTHU 1 CUMBOIMKH JULS
SKW3HHU HaA 3emMiie J0Ka3aTeJIbCTBA POJACTBA OPraHNM3MOB PAa3HbIX
CHCTEMAaTHIECKUX TPYIII
Pa3paboTka JIeHThl BPEMEHN BO3HHUKHOBEHUS U Pa3BUTHUS
JKU3HH Ha 3emiie
OK 02 [Ipoucxoxaenue yenoBeka — |DpoHTaNIBHBIN OMPOC
OK 04 aHTPOIOTeHE3 Pa3paboTka JeHTHl BpeMeHH ITPOUCXOKACHUS YeloBeKa
Paznea 4. Dxojiorus
OK 01 Okonorudeckue hakropsl 1 |Tect 1o skonorndeckum (hakTopam U cpeliam KU3HH
OK 02 Cpelibl JKU3HU OpraHu3MOB
OK 07
OK 01 [omymswst, coobmecTna, CocraBiieHHE CXEM KpYyroBOPOTa BELIECTB, UCIIOIb3YS
OK 02 3KOCHUCTEMBI Marepuabl JeKIHH
OK 07 Pemenne npakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX
3aJ[aHU 10 TIEPEHOCY BEIeCTBa U SHEPTUH B HKOCHCTEMaX
C COCTaBJIeHHE TPO(HUIECKHX Ierneil 1 mupamMul OnoMaccsl
U SHEPTUH
OK 01 Brocdepa - rmodbanpHas OueHuBaemasi AUCKyCCUst
OK 02 9KOJIOTUYECKAsk CHCTEMA Tect
OK 07
OK 01 BiusiHue aHTPONOreHHBIX Tect
OK 02 (akxTopoB Ha 6uocthepy [IpakTryeckas padbora “OTX0/bI TPOU3BOACTBA”
OK 04
OK 07
OK 02 Bnusanue counanbHo- OreHnBaeMast TUCKYCCHUS
OK 04 DKOJIOTHYECKUX (1)aKTOp0B Ha |Bbimonnenue na60paTopHoﬁ paGOTH Ha BBI60pZ
OK 07 3/I0pPOBbE YENOBEKA "YMcTBeHHast pabOTOCIIOCOOHOCTB",
"BrusHue abnotnyecknx (pakTopoB Ha YeJoBeKa (HU3KHE
1 BBICOKHE TeMIeparypsl)”
Pasgen S. buoJsiorus B 3ammTa Keica: IpeJCTaBIeHHE Pe3yIbTaTOB PEIICHUS
JKM3HH KeWCcoB (BBICTYIUICHHUE C MIPE3CHTAIHeH)
OK 01 BuotexHonoruu B )KU3HU Brinonnenue keiica Ha aHanM3 HHGPOPMAIMK O HAyYHBIX
OK 02 KaXKJI0TO JOCTIDKEHHSIX B 00JIACTH TEHETHICCKUX TEXHOJIOTHH,
OK 04 KJIETOYHOM MH)KEHEPUH, ITUIIEBBIX OMOTEXHOJIOTHH (10




rpyIIaM), IpeJCTaBIeHIE Pe3yIbTaTOB PELICHUs KEHCOB
OK 01 Buotexnonoruu u Brinonnenue keiica Ha aHanu3 UHGOPMAIMU O Pa3BUTHUS
OK 02 TEXHUYECKHE CHCTEMBI OMOTEXHOIOTHH C MPUMEHEHHEM TEXHHUECKHUX CHCTEM (T10
OK 04 rpynmnam), IpeAcTaBlIeHUe Pe3yIbTaTOB PELIeHNs KeHCOoB
JUTEPATYPA

OcHoBHas1 IMTEpaTypa:

1.buomorus. 10, 11xmacc. /6a30Bsrit ypoBeHs/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue/Tlon pen. Ilaceunnka
B.B. — Mockaa: Ilpocsemenue, 2023

2.buonorus: y4eOHHUK U MPAKTUKYM UL CpeTHETo MpodeccHoHaIbHOTO 0Opa3osanus / B. H. SpreiruH [u ap.] ; mox pemaxumeit
B. H. SIpeiruna. — 2-e uzn. — Mocksa: Mznarensctso HOpaiit, 2022

JonoHuTeIbHAS JIUTEpPaTypa:

1) ®enepanpHblii 3akoH 0T 29.11.2012 Ne 273-®3 «O6 obpaszosanuu B Poccuiickoit deneparuny.

2) .Ilpukaza MunucrepcTBa npocsenienust Poccuiickoit @enepanmu ot 18 mas 2023 roma Ne 371 «O6 yTBep:KaeHUH
(enepanbHOI 00pa3oBaTENLHOM MIPOrpaMMBI CPETHEr0 00IIEro 0Opa3oBaHuUsM».

3) Tlucemo [lemapTameHTa TOCYIapCTBEHHOW MOMHUTHKH B chepe MoAroToBku pabounx kampos u IO MuHoOpHAYyKH
Poccum ot 17.03.2015 Ne 06-259 «PexomeHanuu 1Mo OpraHW3alH MOJIYYCHHS CpeqHero oOIero oOpa3oBaHHUS B
Ipesienax OCBOCHUS 00pa3oBaTEIbHBIX IPOrPaMM CPEIHETro NpodeccCHOHATBHOTO 00pa3oBaHMs Ha 0a3ze OCHOBHOTO
obmero oOpazoBaHus ¢ ydeToM TpeOoBaHMI (emepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB H
MOTy4aeMOoH PO(eCcCHy WK CIICHAIBHOCTH CPETHETO NMPOGEeCCHOHATBHOTO 00pa30BaHUD.

HNHuTepHeT-pecypchl:

1 www. krugosvet.ru /yanBepcanbHas sHIuKIone1us «Kpyrocsery/

2 http:// sciteclibrary.ru /Hay4HO-TeXHHUYECKass OMOINOTEKA/

3 www.auditorium.ru /6u6nuorexa HHCTUTYTa «OTKPBITOE OOILECTBOY/

4 www. interneturok. ru («Buaeoypoku 1o npeaMeram IKOJbHOH MPOrpaMMbD»).

5 www.alhimikov.net (O6pa3oBaTeabHbBII CAUT IS IIKOJIBHUKOB).

6 www. biology. asvu. ru (Bcst 6uonorus. CoBpemeHHasi OMOJIOTHS, CTaThH, HOBOCTH, OUOITHOTEKA).

7 www.window.edu.ru/window (EnuHoe okHO mocTyma k 00pa3oBaTenbHbIM pecypcam ViHTepHeTa 110 OHOJIOTHH).



