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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMBI
OBIIIEOPA3OBATEJLHOM JTAUCHHUIIJIAHBI
«bunosorus»
1.1. MecTto aMCHMILIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAJBbHOH  00pa3oBaTe/bHOM
NpOrpamMMsbl:
O6meobpa3oBaTenpHas  aucuuimHa  «buojorus»  sBIsieTcss  00s3aTENBHOM  YaCThIO

0011100pa30BaTEIbHOIO 1UKIa — 00pa3zoBaTenbHON — mporpaMMbl B cootBerctBUU ¢ PI'OC mo
o mpodeccun 23.01.17 Mactep peMOHTY H 00CIY’KUBAHUIO AaBTOMOOMIIEH.

1.2. lean u n1aHUpyeMble Pe3yJbTAThl 0CBOEHUS y4eOHOMH AUCHMIIJIMHbI:

Conepxanue nporpammbl «brosiorus» HanpaBieHO Ha JOCTHXKEHHUE CIETYIOMUX LeJIe:
dopmMupoBaHuEe y O0YYaIOIIUXCS CUCTEMbl 3HAHUUW O PA3JIMYHBIX YPOBHSX KU3HM CO 3HAHHEM
COBPEMEHHBIX MPEICTABICHUN O >XUBOM MPUPOJE, HABBIKOB IO MPOBEIACHUIO OHOIOTMYECKUX
UCCIIEZIOBAaHUN C COONIOJEHNEM STHYECKUX HOPM, apryMEHTHPOBAHHOM JTUYHOCTHOM MO3WLUU TIO
OepeKkHOMY OTHOULICHHIO K OKpPY’KaloIlel cpeae.

1.2.2. Ilnanupyembie pe3yabTaThbl OCBOECHUS 001meo0pa3oBaTeibHON JUCHUIJIMHBI B
coorBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne JUCIHUILUIMHA UMEET PH (GOPMUPOBAHUU U PA3BUTHH:

001X KOMIIETeHLHH:

OK 01. Bribupath crioco0bl peleHus 3a1a4d npopeccuoHaNnbHON 1eATeIbHOCTH IPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIM3a U MHTEpIpeTalud UHPOpPMaLIUU U
MH(POPMALIMOHHBIE TEXHOJIOTMHU JJIsI BBIIOJIHEHHS 33/1a4 po(ecCHOHATIbHON NeITeTbHOCTH;

OK 03. [InanupoBaTh U pealm30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE H TMYHOCTHOE Pa3BUTHE,
MPeANPUHUMATENILCKYIO JEATENbHOCTh B NpOo(eccCHOoHaNbHON cdepe, HCIoab30BaTh 3HAHUS IO
MIPaBOBOI U (PUHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX )KU3HEHHBIX CUTYALIHSIX;

OK 04. D¢ dexTrnBHO B3aMMOICHCTBOBATh U paOdOTaTh B KOJIJIEKTUBE U KOMaH/IC,

OK 05. OcymecTBiasiTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit @enepanyu ¢ yueToM 0COOCHHOCTEH COLMAIbHOIO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. IlposBisTh TpakJaHCKO-TIATPHOTHYECKYIO ITO3MILUIO, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHNE HAa OCHOBE TPAAMLMOHHBIX POCCHUICKHX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM
4HCIIe ¢ YY€TOM TapMOHM3ALMHM MEKHALNOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHWM, IPUMEHATh
CTaHJapThl AHTUKOPPYILIMOHHOI'O IOBEJEHUS;

OK 07. ConelicTBOBaTh COXPAaHEHHIO OKpYXarolllell cpeabl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHMS 00 M3MEHEHUM KJMMaTa, MPUHLMIBI OEpeXxIMBOrOo MHPOU3BOACTBA, 3(P(PEKTUBHO
JICICTBOBATh B YPE3BBIYANHBIX CUTYalLIMsIX;

OK 08. Ucnonb3oBaTh cpeacTBa GU3NUECKON KYJIbTYpPbI 1JI1 COXPAaHEHUS U YKPEIJIEHUS 3/J0POBbS B
nporecce NpohecCUOHAIBHON AEATEIbHOCTH U MOJACPKAHNU HEOOXOAUMOI0 YPOBHS (DU3UUECKOM
IIOJrOTOBJIEHHOCTH;

OK 09. ITomp3oBaThcsi MPOPECCUOHANBHON JOKyMEHTAIlMel Ha roCyJapCTBEHHOM U WHOCTPaHHOM
S3BIKAX.

nmpodecCHOHAIBHBIX KOMITETEHIHI:

IIK 1.1. OnpenensiTe TEXHUYECKOE COCTOSTHIE aBTOMOOUJIIBHBIX IBUTATEIEH.

[IK 1.2. Onpenensitb TEXHUYECKOE COCTOSHUE DJJIEKTPUUECKUX M DJIEKTPOHHBIX CHCTEM
aBTOMOOWMIICH.

[IK 1.3. OnpenensiTh TEXHUYECKOE COCTOSIHHE aBTOMOOMIIBLHBIX TPAHCMHUCCHH.



IIK 1.4. Omnpenenarb TEXHUYECKOE COCTOSHHE XONOBOW 4YaCTM M MEXaHM3MOB YIPABIICHUS
aBTOMOOMIIEH.

IIK 1.5. BeisiBiisite e eKThl Ky30BOB, KaOMH U I1aT()OpM.

IIK 2.1. OcyiecTBisATh TEXHUUYECKOE 00CTYKMBAaHNUE AaBTOMOOUIIbHBIX JIBUTaTEJIEH.

IIK 2.2. OcymecTBiiATh TEXHUYECKOE OOCITY)KUBAHUE JJIEKTPUYECKHX M DIIEKTPOHHBIX CHCTEM
aBTOMOOMIIEH.

1K 2.3. OcymiecTBIsiTh TEXHUYECKOE 00CTYKUBAHNE aBTOMOOUIIBHBIX TPAHCMHCCU.

IIK 2.4. OcymiecTBisiTh TEXHHYECKOE OOCIYKMBAHHUE XOJIOBOM YAaCTH U MEXaHU3MOB YIPaBJICHUS
aBTOMOOMIIEH.

IIK 2.5. OcymiecTBasiTh TEXHHUECKOE 00CITYKUBAaHHE aBTOMOOUITBHBIX KY30BOB.

I1IK 3.1. IIpou3BoANTE TEKYIIMHA PEMOHT aBTOMOOUIIBHBIX IBUTATENIEH.

IIK 3.2. IIpou3BoauTh TEKYIIMH PEMOHT Yy3J0B U D3JIEMEHTOB JJIEKTPUUYECKUX U DJIEKTPOHHBIX
CHCTEM aBTOMOOMIIEH.

1K 3.3. [Ipou3BoANUTH TEKYIIUNA PEMOHT aBTOMOOUIBHBIX TPAHCMHCCHH.

1K 3.4. ITpou3BOaUTh TEKYILUIl pEMOHT XOJ0BOM 4acTH U MEXaHU3MOB YIPABJIEHUS aBTOMOOMIIEH.
[1IK 3.5. [Ipon3BOANTH PEMOHT U OKPACKY KY30BOB.

JIMYHOCTHBIX Pe3yJ1bTATOB POrpaMMbl BOCIIUTAHUS:

JIP 7 Oco3Harommii TpuOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIMUNA COOCTBEHHYIO U
YYKYI0 YHUKAJIBbHOCTD B PA3JIMYHBIX CUTYyallUAX, BO BCEX q)opMax U BUaax ACATCIIbHOCTH.

JIP 9 CoOmonarommii ¥ IpornaraniupyoImuid mpaBuia 3J0pOBOro U 0e30macHoro odpasa >KU3HH,
CIOpTa; Mpenynpexaaruil 1160 NpeoAoeBalOUIMi 3aBUCUMOCTH OT aJIKorojs, Tabaxa,
IICUXOAKTUBHELIX BEUICCTB, a3apTHBIX UT'P U T.A. COXpaHSII-OHII/Iﬁ IMCUXOJOTNYCCKYIO YCTOP'I‘IHBOCTI) B
CUTYyaTUBHO CJIOKHBIX HJIn CTPEMUTEIILHO MCHAK UINXCA CUTyalludX



[1naHupyemble pe3ynbTaThl 0CBOEHHUs 001eo0pa3oBaTenbHoN quciuminHbl B coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kox u saumenoBanue
(bOopMHUPYEMBIXKOMITETSHITH I

[Inanupyemble pe3ybTaThl OCBOCHUS TUCIIUTIIIMHBI

O6wwue 1

JucuunirHapHbie 2

OK 01. BsiOupates cmocoObl
pelreHus 3aja4
npodeccruoHambHOM
ACATCIIBHOCTU NMPHUMCHUTCIIBHO K
Ppa3JIMYHbBIM KOHTCKCTAM

B yacTu TPya10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TPYIYy, OCO3HAHHE IIEHHOCTH MacTEpCTBa,

Tpynomooue;

- TOTOBHOCTh K aKTUBHOU JICATSIHFHOCTH TEXHOJIOTHUCCKOU
H COITMaLHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATH, NJIAHUPOBATH nu CaMOCTOSTEIILHO

BBIIIOJIHATH TAKYIO 1€ TENbHOCTD;
- HWHTEpeC K pa3iauyHbiM cdepaM mnpodeccnoHarbHON
NeSITEIbHOCTH.

OBJaanenue YHUBEPCATbHbIMH y4eOHbIMU
NMO3HABATEJbHBIMH J1efiCTBUSIMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBHS

- CaMOCTOSITeNbHO (OPMYIUPOBATh U aKTyallU3UPOBATH
po0jemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHbIH MPU3HAK WM OCHOBAHUS
JUIsl CpaBHEHHUS, KJIaCCU(PHUKAIIUU U 0000IIeHNUS;

- OMpeNeNsaTh e AeATeTbHOCTH, 33J1aBaTh MapaMmeTpsl U
KPUTEPHUH UX JOCTHKCHUS,

- BBUIBIIATH 3aKOHOMEPHOCTH U  MPOTHBOpEUYUs B
paccMaTpHUBaEMbIX SIBIICHUSX;

- BHOCUTb KOPPEKTUBHI B 1€ATEIHLHOCTb, OI[EHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATH PUCKHU
MIOCJIEICTBUM J1€ATEIIbHOCTH;

- pa3BuUBaTb KpPEATUBHOE MBIIUIEHHUE MPU PELICHUU
JKU3HEHHBIX MPO0IeM;

0) 0a3oBble HcCIe10BaTEIbCKHE TeHCTBHS:

- BJAJETh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHLCKOH U
MIPOEKTHOW  JEATENbHOCTH, HABBIKAMHM  pa3pellieHUs
npo0JieM;

- BBIBIISITH  NPUYUHHO-CIEACTBEHHBIE  CBS3HM U
aKTyaJqM3upoBaTh  3aJady, BBIABUTATh THIOTE3y €€
pelIeHHs], HAXOAUTh aprYMEHTHI JIsl IOKa3aTelbCTBA CBOUX
YTBEPXKICHUMN, 3a/1aBaTh MapaMeTPhbl K KPUTEPUU PEIICHHUS;

- copmupoBaTh 3HaHHSI O MECTE M POJIM OMOJIOTHU B
CHCTEME €CTeCTBCHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHpa, B TO3HAHWUU 3aKOHOB
OpUPOABl W PEHICHUH SKHU3HEHHO BaXXHBIX COIHATIBHO-
ITHYECKUX, OKOHOMHYECKHX, OKOJOTHYECKHUX IMpobiiemM
YEJIOBEYECTBA, a TAKKE B PEIICHUH BOIIPOCOB
paIMOHAILHOIO
IPUPOJOINONB30BAHMS; B  (OPMUPOBAHUU  IEHHOCTHOTO
OTHOILIEHUS K Tpupoae, OOUIECTBY, YEIOBEKY; O BKJaje
POCCHIMCKUX M 3apyOeXKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE
Ouonorun; (YHKIMOHAILHOM TPAMOTHOCTH YEIIOBEKa JJIs
pEIICHUS )KU3HEHHBIX MTPo0JIeM,
- YMETh BJIAJICTh CUCTEMON OHMOJIOTMYECKUX 3HAHUH, KOTOpas
BKJIIOYAET:
- OCHOBOIIOJATAONINEe OMOIIOTUYECKHE TEPMHHBI M TTOHSTHS
(>kM3HB, KJETKa, TKaHb, OpPTraH, OpraHWU3M, BHU, IOMMYJISIHUS,
JKocucTeMa, OuoreHo3, ouochepa; mMeTaboIU3M, TOMEOCTA3,
KJIETOYHBII WMMYHUTET, OWOCHMHTE3 Oenka, OMOmOIMMEpHI,
JTUCKPETHOCTb,  CAaMOPETyJSIUs,  CaMOBOCIPOHU3BE/ICHUE,
HACJIEe/ICTBEHHOCTb, U3MEHUYUBOCTb, YHEPT03aBUCUMOCTb, POCT
U pa3BUTHE);
- Ouosiornueckue teopuu: kierounas teopus T. llIBanna, M
[neiinena, P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOT' O
ummynuteta Il. Dpmux, W.M. MeuynukoBa, XpomMocOMHas
TeopHs HacuencTrBeHHoctu T. Moprana, 3aK0H 3apO/bIIIEBOI O
cxoactBa K. bapa, sBomonumonnas teopus Y. [lapBuHa,
CUHTETHYECKasl TEOPHs IBOJIOIMHU, TEOpUsl aHTponorenesa Y.
HapBuna; Teopust ouoreonenoza B.H. Cykauépa; yuenus H.W.
BaBunoBa - o lleHTpax MHOroooOpasusi ¥ MPOUCXOXKICHUS
KynbTypHbIX pactenuit, A.H. CepepuoBa - 0 mnyrix u
HarnpasJieHusX sBosronuu, B.W. Bepranckoro - o 6uocdepe;
- 3aKoHBI (eaquHOOOpa3us TOTOMKOB IIEPBOTO IOKOJICHHS,
pacuieruieHusi TMPU3HAKOB, HE3aBUCHUMOIO  HACJIECIOBAHUS




- AHAJIU3MPOBATh IIOJIyYEHHBIE B XOJ€ pEUICHUs 3aJauu
pe3ynbTaThl, KPUTUYECKH OLIEHMBATh UX JOCTOBEPHOCT,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

- yMeTb IEPEHOCUTh 3HAHUSA B I[I03HABATEIBHYIO H
MPAKTHYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

- YyMETb MHTETPUPOBATh 3HAHMS M3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBLIBUTaTb HOBBIE HJEH, MpeAaratb OpPUTHMHAJbHbBIC
MO/IXO/IbI M PEIICHNS;

- CrOCcOOHOCTh MX HCIIONBb30BaHMS B IO3HABATEIbHOUW H
COLIMAJIBHOM ITPAKTHUKE.

npuszHakoB I'.  Menzens, CHENJeHHOro HacleqoBaHUs
IPU3HAKOB M HapylleHus cuerseHuss reHoB 1. Moprasxa;
TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTU
H.M. BaBwiosa, renernueckoro pasHosecus k. Xapau u B.
Baitn6epra; 3apOABIIIEBOTO CXOICTBa K. bapa,
OuoreHernmueckoro 3akoHa . I'ekkems, ®. Mromiepa);
HPUHIIAIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

- mnpaBuna (mMuHumyma [O. Jlubuxa, oskomormyeckoin
MUpPaMUJIbl YHCEIl, 0MOMAacChl U SHEPTUN);

- runote3bl (koaunepBatHoi A.M. OmnapuHa, MNEpBUYHOTO
Oynbona Jx. Xonneitna, Mukpocdep C. dokca, pudbozuma T.
Yek);

- copMupoBaTh  yMEHHS  pacKpblBaTb  COZEpXKaHHE
OCHOBOIIOJIAralONIMX OHOJOrMYECKUX TEOPUM U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOM, 3BOJIFOIIMOHHOM,
IPOMCXOXKIEHUS KU3HU U YEJIOBEKa; BJAJIEHUE CUCTEMOM
3HAHMM 00 OCHOBHBIX METOJaX HAy4YHOro I103HaHUS,
UCMOJb3YEMbIX B OHOJIOTMYECKUX HCCIETOBAHUIX JKUBBIX
00BEKTOB M 3KOCHUCTEM (OIKCaHUEe, U3MEPEHUE, MPOBEICHIE
HaOJI0ICHHH); crrocobaMu BBISIBJICHUS u OLICHKH
AQHTPOIIOT€HHBIX U3MEHEHUM B IPUPOJIE;

- copMHUpPOBaTh YMEHHUS PACKPHIBATH OCHOBOIIOJAraIOIIE
Ouonorunueckue 3akoHbl U 3akoHoMepHocTd (I'. Mennens, T.
Moprana, H.M. BaBunoBa, D. I'ekkens, ®@. Mromnepa, K.
bapa), rpaHuIIbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMaM;

- YMETbh BBIAEIATh CYIIECTBEHHBIE MPU3HAKHU:

CTPOEHHS BHPYCOB, KJIETOK IPOKapuOT M IyKapuoT;
OJTHOKJIETOUYHBIX M MHOI'OKJIETOYHBIX OpraHU3MOB, BH[IOB,
OMOreOIeHO30B, SKOCUCTEM U OMOChEpPHI;

CTPOEHHUSI OPraHOB M CHUCTEM OpPraHOB PAaCTEHUM, KUBOTHBIX,
YeJloBeKa; MPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAIOUINX B
OpraHr3Max pacTeHHil, )KUBOTHBIX U YEJIOBEKA;
OHMOJIOrMYECKUX MPOLIECCOB:

- obmena BemecTB (Mmerabonusm), HHpOpMaLUU H
NpEeBpaIleHUsT JHEPruu, OpoXKeHUs, aBTOTPOPHOrO H
rerepoTpoGHOro  THUIMOB  NHUTaHUSA,  (HOTOCHHTE3a U




XeMOCHHTE3a, MUTO3a, Mei03a, raMeToreHesa, aMOpHoreHesa,
MOCTIMOPHOHAIBHOT O pa3BHUTHS, pa3MHOXKEHUS,
WHIUBHUIYAJIbHOTO  pa3BUTHs  Opranm3Ma (OHTOreHe3a),
B3aUMO/ICH CTBUS T'€HOB, F€TEPO3KUCA;

- JIeHCTBUN WCKYCCTBEHHOrO OTOOpa, CTaOMIM3HPYIONIETO,
JBUXKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOPA;

- AJUIONIATPUYECKOr0 U CHMIIATPUYECKOT0 BHI000pa30BaHUS;
BJIMSTHHSI IBHOKYIIIUX CHJT ABOJTFOIIMH HA T€HO(GOH, IO YJISIIIHH;
- MpPUCTIOCOOJIGHHOCTH OpPraHU3MOB K cpeae oOuTaHwus,
Yyepe0BaHUs HAIIPABJICHUH DBOJIIOIIMH; KPYTOBOPOTa BEIIECTB
U TIOTOKA SHEPTUU B IKOCHCTEMAX;

- [pHOOPECTH ONBIT TPHUMEHEHUS OCHOBHBIX METOOB
HAyYHOI'O0  IO3HAHUS,  HCIOJB3YeMbIX B  OHOJOTHH:
HAOMIOJEHUSI M ONHCAHMS JKUBBIX CHCTEM, IPOIECCOB H
SBIICHUI; OpraHu3allid ¥ TPOBEAEHUS OUOJIOTHMYECKOrO
9KCIEPUMEHTA, BBIJIBIDKCHUS TUIOTE3, BBISIBIISITH
3aBUCHMOCTH MEXKIY HCCICYEMbIMU BEITMYUHAMU, OO BSICHATH
MOJyYCHHBIC PE3YJIbTaThl M  (OPMYIHPOBATH BBIBOABI C
VCII0JIb30BAaHUEM HAYUYHBIX ITOHATHN, TCOPUN U 3aKOHOB;

- chopMupoBaTh  YMEHHUS  BBIICISATH  CYIIECTBEHHEBIC
NPU3HAKK BHPYCOB, KJIETOK TPOKAPUOT U  DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIIETOYHBIX OPraHW3MOB, BHIOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOEHHOCTH IIPOI[ECCOB
oOMeHa BEIIECTB W TMPEBPAIICHUS DSHEPrUU B KIIETKE,
(doTocuHTE3a, MIACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MEi103a, OIUIOOTBOPEHUS, Pa3BUTHUS U
pa3MHOXKEHUSI, WHIUBUIYaJbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOreHes3a), OOpHOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOTO
orOopa, BUI000pa3oBaHus, MPUCIIOCOOICHHOCTH OPraHH3MOB
K cpene oOuTaHUS, BIMSHHUS KOMIIOHEHTOB OSKOCHCTEM,
AHTPOIIOT€HHBIX U3BMEHEHUN B 3KOCUCTEMAX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB U IPEBpalleHUe SHEPruH B Ouocdepe;

- chopMHUpOBATH YMEHUSI IPUMEHSITh ITOJTYYICHHbBIC 3HAHUS IS
OOBSICHCHHSI OHMOJIOTUYECKHX TMPOIECCOB W  SBJICHHM, JUIS
MPUHATUS TPAKTHUECKUX PEIICHUH B MOBCEIHEBHON KHU3HU C
nenplo  obecrieueHusi 0E30MacHOCTH CBOETO  37I0POBBSI |




3I0POBBSl  OKPYXAIOIIMX JIHOAEH, COOMI0IEeHUsT 310pOBOTO
o0Opa3a KM3HHU, HOPM T'PaMOTHOTO TIOBEICHUS B OKPY>Karomiei
MPUPOJIHOM CpeJle; MOHMMAHHUE HMCIOJIb30BaHUS JOCTHKEHUN
Ouonmoruu u OWOTEXHOJOTUW ISl TPHUPOAOIOIH30BAHMS;
YMEHUE COOTBETCTBYIOUIME apPryMEHTbl, TEPMHUHOJIOTHIO U
CUMBOJIMKY [l POJCTBA OpPraHM3MOB pa3HbIX  TPYIII;
B3aMIMOCBSI3M OpPraHM3MOB U CpeIbl OOWTAHUS; EIUHCTBA
YEeNOBEUYECKUX pac; HEOOXOIUMOCTH 30poBOoro obpasa
JKU3HH, COXpAaHEHHUS Pa3HOOOpa3usi BHJIOB U IKOCHUCTEM, KaK
YCIIOBUS COCYIIIECTBOBAHUS MPUPOABI M YEJIOBEYECTBA;

- copmupoBaTh yMEHHsS peniaTh OMOJOTUYECKHUE 3a/1ayu,
COCTaBJIATh T'€HOTUIMYECKHE CXEMBbl CKpEIIMBaHUS IS
pa3HBIX THUIIOB HACJEAOBAaHMS TMPU3HAKOB Yy OPraHU3MOB,
COCTaBJSITH CXEMbl IEepeHoca BEIIECTB M JSHEPrud B
sKocucTeMax (LeNnu MUTaHHS, MUIIEBbIE CETH), BBISBISATH
NPUYUHHO-CIICCTBEHHBIE CBA3M MEXAY HCCIEIyeMbIMU
OMOJIOTUYECKUMH OOBEKTAMHM, JI€JIaTh BBIBOJBI M IPOTHO3BI
pe3yJIbTaToB;

- chopMHupOBaTH  YMEHHUS  KPUTHYECKA  OIICHUBATh
uHpOpPMAIUIO0 OMOJOTHYECKOTO COMEPIKaHUS, BKIIOYAIOUIYIO
NICEBJOHAYYHBIE 3HAHUSI U3 PA3JIMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOM HH(OpMaIMM, HAyYHO-TIONYJISIpHbIE MaTepuasbl);
WHTEPIPETUPOBATh  JTUYECKHE  aCMEKThl  COBPEMEHHBIX
WCCIICIOBAHU B OMOJIOTUU, MEIUITMHE, OMOTEXHOJIOTHH,

- HMHTEPHPETUPOBATH DTUYECKUE AaCIEKThl COBPEMEHHBIX
UCCJICIOBAaHUNM B OHOJIOTMH, MEIUIHMHE, OHOTEXHOJIOTHH;
paccmaTpuBaTh  ria00ajbHBIE  AKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH 1O OTHOIICHHIO K HHUM
COOCTBEHHYIO TMO3UIMI0, YMEHHE OICHUBATh OJTUYECKHE
aCeKThl ~ COBPEMEHHBIX  HCCIEelOBaHMH B 00JACTH
OMOTEXHOJIOTUU U TeHETUYECKUX TEXHOJIOTUH (KIOHHPOBaHUE,
UCKYCCTBEHHOE OIJIOJIOTBOPEHUE, HAIPAaBJIEHHOE H3MEHEHHE
TreHOMa U CO3[IJaHHE TPAHCTCHHBIX OPTaHU3MOB).

- chopmupoBaTh  yMEHHUS  CO3/aBaTh  COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE  COOOINIEHHS HAa  OCHOBE
Omonornueckol MHQGOpPMAIMKU U3 HECKOJIBKHX HCTOYHHKOB,




I'PaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmnapat OuoJIOruH;

- yMeTb BBIJIBUTaTh TUIIOTE3BI, IIPOBEPSTH ux
9KCHEPUMEHTAJIbHBIMU  CPEACTBAMM, (opMynaupys  Lelb
WCCIIEIOBAHNs, AHAJIM3UPOBATH IIOJIYYEHHBIE pE3yibTaThl W
JIeN1aTh BBIBOJIBL,

NPUHUMATh y4acTHE B HAYYHO-HCCIIEN0BAaTEIbCKON padoTe mo
OMONIOTUH, SKOJOTMHM M MEIUIMHE, MPOBOIUMONW Ha Oase
MIKOJIbHBIX HAy4YHBIX OOIIECTB M MYyOJMYHO MPEACTaBIIATH
NOJyYeHHbIE pE3yJbTaThl HAa YYEHHYECKHX KOH(EpeHIUsIX
pa3HOro ypOBHS;

OK 02. Hcnonb3oBath
COBpEMEHHBIE CpElCTBA IOMCKA,
aHaM3a W UHTEpPIpeTanuu
uHbopMaIu u
WH()OPMAITMOHHBIE  TEXHOJIOTHH
IS BBITIOJTHEHUS 3a1aq
npodeccruoHanbH ol
JEeSITeIbHOCTU

B o0J1acTH HEHHOCTH HAYYHOI'0 O3HAHMUS:
- cOpMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOIIECTBEHHOU

MPAKTHUKU, OCHOBAHHOT'O Ha JTNAJIoTe KYJbTYP,
CIOCOOCTBYIOIIIEITO  OCO3HAHMIO  CBOET0  MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpIIEHCTBOBAHWE SI3bIKOBOM M  UYHTATEIbCKOH

KyJIBTYPbl KaK CpPEICTBa B3aUMOJAEHCTBUS MEXIY JIOIbMU
Y NIO3HAHUS MUDA;

- OCO3HAaHHE LIEHHOCTU HAay4YHOH JeATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIATh  NMPOEKTHYHD M HCCIECI0BATEIbCKYIO
NEATeIbHOCTh MHANBUAYAIBHO U B IPYIIIIE;
OBaanenue YHHBEPCATbHBIMH
NMO3HABATEJbHBIMH 1eHCTBUSIMU:

B) padora ¢ uHpopmanueii:

y4eOHbIMU

- BJaACTb HABBIKAMH  ITOJYYCHHA I/IH(i)OpMaL[I/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIATH IIOUCK, aHalus, cucreMaTu3anuro u

WHTEpNpeTanio UHOOPMAIIMU PA3TUIHBIX BUIOB U (HOpM
IIPEJICTABIICHHUS,

- CcO3/1aBaTh TEKCThl B PAa3NUYHBIX (opMarax ¢ ydeTroMm
Ha3HauYeHHs] HHPOPMAIUH U 1IeJIEBOI ayAUTOPUHU, BBIOUpas
ONITUMANIbHYIO (hOpPMY MPEACTABICHUS ¥ BU3yalU3alllu;

- OLIEHUBATh JI0CTOBEPHOCTb, JISTUTUMHOCTh MH(OpMAIIHH,
€€ COOTBETCTBHME MPABOBBIM M MOPAJIbHO-3TUYECKUM
HOpMaM;

- chopmMHpOBaTh  yMEHUS  KPUTUYECKH  OLICHUBAThH
UHPOpMaIUI0 OHOIOTHYECKOr0 COJIepyKaHUs, BKIIIOYAIOINLYIO
IICEB/IOHAYYHBIE 3HAHMSI U3 Pa3JIMUYHbIX HCTOUYHUKOB (CpencTBa
MaccoBOM HMH(OpMaIMM, HAYyYHO-TIONYJISIPHbIE MaTepuasbl);
UHTEPIPETUPOBATh  OTUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHUH B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTUH;

- MHTEpIPETHUPOBATh OSTUYECKUE AaCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OWOJIOTHM, METUIMHE, OMOTEXHOJIOIHH;
paccMaTpuBaTh  I[J100AJIbHBIE  JKOJOTMYECKHE  MPOOJIEMbI
COBpEMEHHOCTH, (OopMHpOBaTh MO OTHOMIICHHIO K HHUM
COOCTBEHHYIO IMO3ULIMI0, YMEHHME OIICHUBAaTh JSTUYECKHE
acleKTbl ~ COBPEMEHHBIX  MCCIEOBaHMH B 00JIaCTH
OMOTEXHOJIOTUU U F€HETUYECKUX TEXHOJIOTUH (KIOHUPOBAHUE,
UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPAaBJIECHHOE H3MEHEHHE
T€HOMa M CO3/1aHH€ TPaHCI' €HHbIX OPraHU3MOB).

- chopMupoBaTh  yMEHHUS  cO3[aBaTb  COOCTBEHHbIE
INUCbMEHHBIE M YCTHbIE  COOOLIEHHWS  Ha  OCHOBE
OuoNoruuecko MH(GOpPMALMU U3 HECKOJbKMX HCTOYHMKOB,
IrPaMOTHO UCIOJIb30BaTh MOHATHIHBIN anmapaT OnoJIoruu;




- HCHOJb30BaTh  cpenctBa  MHPOPMAIMOHHBIX U
KOMM yHUKAITHOHHBIX TEXHOJIOTHH B penieHnn
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3alHOHHBIX
3aja4 ¢ cOOII0/IeHuEM TPeOOBaHUI ProHOMUKH, TEXHUKU
0€30IacHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHHSI, ITPABOBBIX U
ATUYECKUX HOPM, HOpMUH (POpMaIIMOHHOH 06€30MaCHOCTH;

- BIQJCTh HaBBIKAMHU  PACIIO3HABAHWS W  3alIUTHI
nHpopmaruu, nHGOPMAITMOHHON 6€30MaCHOCTH JTUYHOCTH;

OK 04. O¢ddexTuBHO
B3aMMO/JICHCTBOBATh U PadOTaTh B
KOJUIEKTHBE M KOMaH/1e

-TOTOBHOCTh K CAaMOpPa3BUTHIO, CaMOCTOSATEIbHOCTH U
CaMOOIIPEIEIIEHUIO;

- OBJIQJICHHE HaBBIKAMH  Yy4eOHO-HMCCIIe0BaTeIbCKOH,
IIPOEKTHOW U COLMATIbHON AESTEIbHOCTH;

OBiajeHne yYHHMBEPCAJBHBIMH KOMMYHHKATHBHBIMH
AeCTBUAMM:

0) coBMecTHas JIeSITeTbHOCTD:

- IOHUMAaTh U HUCIOJIb30BATh NPEUMYIIECTBA KOMAHIHON U
MH/IMBUyaTbHON PabOTHI;

- [pUHUMATh  LEIM  COBMECTHOM  JIE€ATEIbHOCTH,
OpPraHu30BbIBaTh M KOOPAMHHUPOBATH JACHCTBUS 1O €€
JIOCTH/KEHHIO: COCTaBJIATh ILIAH JCHCTBUM, PacHpenessTh
poIM € y4eToM MHEHUH YYacCTHMKOB  0OCYXIaTh
pe3yJIbTaThl COBMECTHOM padoTHI;

- KOOpIMHUPOBATb U BBINOJHATH pPaOOTy B YCIOBHUSX
peanbHOro,  BUPTYaJIBHOTO M KOMOMHHPOBAHHOTO
B3aMMOJCH CTBUS;

- OCYHIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B
pasMYHBIX  CUTyalUsX, IPOSABIATH TBOPYECTBO MU
BOOOpakeHue, ObITh UHUIIUATUBHBIM

Osananenue YHHBepPCATbHBIMHA peryJisiTHBHbIMH
AeCTBUAMM:

I') IpUHATHE ce0s U JPYTuX JHOoeH:

- IPUHMMATh MOTUBBI U apryMeHTbl IPYrux JIOAEH Ipu
aHaJIn3€e Pe3yJIbTaTOB AESATEIbHOCTH;

IpU3HaBaTh CBOE IMpPaBO M TMpaBO APYruX JOJAed Ha
OIIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IO3HMIHH

- chopmMupoBaTh  yMEHHS  CO3/laBaTb  COOCTBECHHBIE
NUCbMEHHBIE W YCTHBIE  COOOIIEHHS  HAa  OCHOBE
OMOJIOrMYecKo HWH(OPMAIIMA W3 HECKOJBKMX HCTOYHUKOB,
IPaMOTHO HMCIIOJIb30BaTh MOHATHIHHBIN anmapaT OUOJIOTHH;

- yMeTh BBIIBUTATh THIOTE3HI, IPOBEPSTH HX
IKCIIEPUMEHTAHBIMU  CpEACTBaMH, (QOpMyJIHpYys  [elb
UCCIIC/IOBAHUS, AHAIM3UPOBATh ITOTYYCHHBIE PE3YyJbTATHl H
JIENaTh BBIBOJIBL;

- IPUHHAMATH y4acTHE B HAy4YHO-HCCIIEIOBAaTEIbCKOH padoTe
10 OMOJIOTUH, DKOJIOTHU M MEAMIIMHE, MPOBOAUMON Ha Oa3e
IIKOJbHBIX HAYYHBIX OOMIECTB M MYOJUYHO MPEICTABIISTH
MOJTyYCHHBIC PE3YJIbTaThl HAa YYCHHUYECKUX KOH(EPEHIUIX
pa3HOro ypOBHS;




APyroro  4eCJIOBCKA, cpeac O6I/ITaHI/IH, qCpCaOBaHHUA
HaHpaBJ'IeHI/Iﬁ OBOJIIOLMWH,; KPYTroBOPOTa BCIICCTB M IMOTOKA
OHEpPruu B OSKOCHUCTEMAx OMOTHYECKUX KOMIIOHECHTOB
OKOCHCTEM.

OK 07. CopelicTBOBaTh
COXpaHEHUIO OKpYXKaroIieu
cpenbl, pecypcocOepexeHuto,
IPUMEHSATh 3HaHUA 00
U3MEHEHUU KJIMMaTa, MPUHIIMIIBI
OepexITMBOTO MIPOM3BOJICTBA,
3¢ HeKTUBHO JIefiCTBOBATh

quCSBBIqaﬁHBIX CUTYyalHAX

B 00J1acTH 3K0J10rM4€CKOr0 BOCIIMTAHUS:

- cQOpMHpPOBaHHOCTh  OKOJOTMYECKOM  KYJBTYpHI,
IIOHUMaHUe BIIUSTHUSA COLIMAJIBHO-D)KOHOMHYECKUX
IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLHAIBLHOU
Cpenbl, 0CO3HaHHUE II100aIbHOIO XapaKkTepa KOJOTHYECKUX
mpooem;

- IUIAHUPOBAHWE W  OCYIUECTBIECHHE JEHCTBUH B
OKPY’KalOIlEeH cpeie Ha OCHOBE 3HAHUSA LeJIel yCTOMYHUBOIO
pa3BUTH YEI0BEYECTBA;

- AaKTUBHOE HENpPUATHE JACHCTBUN, IPUHOCALIMX BpEX
OKpY’KaIOILEH CpelIe;

- YMEHHUE IIPOrHO3UPOBAThH HeOJIaronpusITHbIE
9KOJIOTUYECKUENOCIEACTBUS IPEAIPUHUMAEMBIX €l CTBU,
IIPEeNOTBpAlIATh UX;

- pacIIMpEeHuE OINblTa JIEATEIBHOCTH 3KOJOIMYECKOU
HaIlpaBJICHHOCTH;

- OBJAJICHUE HaBbIKAMU Yy4eOHO-HCCIEN0BaTeNbCKOM,
MPOEKTHOM U COUHUAIBHOM €SI TENbHOCTH;

- BJIAIEThb CHCTEMOM 3HAaHWI 00 OCHOBHBIX METOHaX
HAay4YyHOT'O T[IO3HAHMS, MWCIOJb3yeMbIX B OHOJOTHMYECKUX
UCCIIEZIOBAHUAX >KUBBIX OOBEKTOB M JKOCHUCTEM (OIMHCaHUeE,
U3MEpEHUE, npoBeAeHUE  HaOIOJaeHU); crocobamMu
BBISIBJICHUS U OLICHKU aHTPOIIOTCHHBIX U3MEHEHUH B IPUPO/IE;
- YMETh BBISBIATH OTJUYUTEIbHBIC TPU3HAKUA JKUBBIX
CHCTeM, B TOM 4YHCI€ TpUOOB, pACTEHHH, >KUBOTHBIX H
YenoBeKa; MPHCHOCOOIEHHOCTh BHAOB K cpene OOWTaHuf,
a0MOTUYECKUX U B3aMMOCBSI3€1 aHTPOIOT €HHBIX MECTHOCTH;

- YMETh BBIJEIATH CYIIECTBEHHBIC MPU3HAKU OMOJIOTHYECKUX
npoleccoB: oOMeHa BeulecTs (MeTaboiau3M), HHpopMaluu U
OpeBpalleHuss dSHEpPruu, OpoXeHus, aBTOTPOPHOrO H
rerepoTpoHOro  THUIMOB  NHUTaHUSA,  (HOTOCHHTE3a U
XeMOCHHTE3a, MUTO3a, Mei03a, raMeToreHe3a, aMOpHoreHesa,
OCTAMOPHOHAIILHOTO pa3BUTHS, pa3MHOXKEHUS,
WHIUBHUIYaJIbHOTO  pa3BUTUS  OpraHu3Ma (OHTOTEHE3a),
B3aUMOJIEN CTBHS T'EHOB, reTepos3unca; N eN CTBUN
UCKYCCTBEHHOIO  CTaOMJIM3UPYIOLIErOo , JBWXKYIIETO WU
pa3pbIBAIOILETO otoopa, aJJIONAaTPUY ECKOT O u
CHMITATPUYECKOTO BUI000PA30BAHUS; BIHSIHHUS  JBUKYIIUX
CHII 9BOJIIOLIUU Ha reHooHx MOMYJISINH;
IPUCIOCOOJIEHHOCTH  OpPraHu3MOB K  cpeae  oOuTaHus,
Yyepe0BaHUsI HAIIPaBJICHUN SBOIOIMH; KPYTOBOPOTA BEIECTB
Y IIOTOKA SHEPIHH B IKOCHCTEMaX OMOTHYECKUX KOMIIOHEHTOB
IKOCHCTEM.




2.CTpyKTYypAa U cofepxaHue 001e00pa3oBaTeIbHOM IMCHHUILIUHBI «buoJiorus»

2.1. O0beM M CHMIUIMHBI U BUIbI Y4eOHOU paOOThI

Bun yaebHoi paboThI O0beMm B yacax
O0bemM 00pa30BaTENBHOM MPOTPAMMBI JTU CITUTITMHBI 72
B T.U.

OCHOBHOE CcOfiep)KaHHe 67
B T. 4.:

Teopetndeckoe oOydeHHE 38
[IpakTHyeckue 3aHATUS 26
B T.4. KOHTPOJIbHBIC PaOOTHI 8
UlaGopaTopHbie 3aHATHS 3
[IpodeccrnonabHO-OpUEHTHPOBAHHOE COZIEp)KaHne (comepkaHue 3
[TPUKIIATHOTO MOTYJIST )

B T. 4.:

Teopernueckoe oOyueHue 2
[IpakTHUyeckue 3aHATUS 1
[TpomexyTouHas arrecranus (qudd3auer) 2




2.2. TemaTu4ueckuii mian u cogep:kanue nucuumanubl «BUOJIOT' USD»

HaumenoBanue pasgenoB u | Comep:xanue  y4yeOHOro marepuajia (0OCHOBHOe u  mpodeccnoHanbHO- | O0beM dopMupyembie

TeM OPHEHTHPOBAHHOE), JA0OpPaTOpPHbIE W TNPAKTHYECKHE 3aHATHS, NPUKJIATHON | YacoB KOMIIeTEeHI[UH
MOYJ1b

1 2 3 4
OcHoBHOE cojiepkaHue

Pasznea 1. KileTka- CTPYKTYPHO-() YHKIMOHAJbHASA €AMHHUIA 'KUBOT'O

Tema 1.1. OcHOBHOE coJiep:KaHuE

Buogorus kak Teopernueckoe odyueHue 1

HayKa buonorus xak Hayka. CBs3b OMONOTMU C APYTMMH HayKaMH: Ouoxumus, Ouodusuka,
OuoHuka, reHoreorpadus u aAp. Poap m wmecto Ouonoruu B (POpMHUPOBAHHH OK 02
COBpPEMEHHOW HAay4YHOM KapTUHBI MHpa. 3HaueHHWe OMOJOorMueckux 3HaHui. Mcropus
Ouonoruy. 3Ha4€HUE LUTOJOTUHU JJII Pa3BUTUS OHOJOIMM M IO3HAHUS MPUPOAIBL
MeToapl LIUTOIOIMHU: MUKPOCKOIUS, XpoMaTorpadus, 31eKTpodope3, METOA MEUEHbIX
aToMOB, 1 (depeHnmanbHoe HEHTPUPYTrUpoBaHUE, KYJIbTypa KIeTOK

Tema 1.2. O0mas OcHoBHOE coiep:KaHNe

XapaKTepucTHKA Teopernueckoe odyueHue 1

JKU3HH PasnooOpasue OuocucreMm. OpraHuzanuss OHOJOTMYECKHMX  CUCTEM.  YPOBHHU
OpraHu3anMu OHOCHCTEM: MOJIEKYIPHO TE€HETHMYECKHM, OpraHOMIHO KIJIETOYHBIH, OK 02
OpPraHU3MEHHBINA, TMOMYJISIUOHHO-BUIOBOM, SKOCHUCTEMHBIH (OHOreoleHOTHYECKHil),
ouocdepubiii. Hayku, wusywatonme Ouoiormdyeckue OOBEKThI HA Pa3HBIX YPOBHSX
opranmzanuu xu3HdU. OOIas XapakTEepUCTUKA >KU3HU, CBOWCTBA IKUBBIX CHCTEM.
[Tpoueccel, mporcxonsume B OnocucreMax

Tema 1.3. buogorudyeckn | OCHOBHOE co/iep:KaHUe

BaKHbIE Teopernueckoe odyueHue 2

XHMHYeCKHe XUMHUYECKHl cOCTaB KiIeTkU. Heopranwueckue BellecTBa KIJIETKH, MX OHMOJIOrHYEcKas

coeIMHEeHUS poJib. Opranuyeckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. CTpykTypa OK 01
U QyHKUHHU OeNKOBOM MojekyJsbl. DepMEHThl, NPUHLIUN HX AEUCTBUA. YTJIEBOJIBI. OK 02
buonornueckue ¢pynkuu yriesoaos. Jlunuael. O61muii mnan crpoenus. I'mapoduibHo- OK 04

ruapodobusie  cBoiictBa. Knaccudukamus nunuaoB. buonoruueckue  QyHKUMH
mumuioB. AT®. Ctpoenne monekynsl AT®. buonorunueckue pynkunn ATO.




IIpakTHyeckue 3aHATHUSA

Ponb GenkoB, yrieBoI0OB U KUPOB B OPraHU3Me YeJoBeKa. BUTaMUHBI M OMOIOTHYECKU
aKTUBHBIC TOOABKH, MX 3HAUEHHE B )KU3HHU OpraHM3Ma 4ejoBeka. [ umo- u aBUTaMHHO3HI
ux mociuenctBus. llpeacraBieHne  yCTHBIX — COOOIIEHWH € Mpe3eHTaIMEH,
MOJITOTOBJICHHBIX 10 MIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAaHHBIX MTPEMO/IaBaTEIIEM.

JlaGopaTopHble 3aHATHSA

JlabopaTopHas pabora "Onpenenenne Butamuaa C B IpOJAyKTax MUTaHU"

[MonroroBka BapHaHTOB OMbITAa, HAOMIOJEHHE 32 KAaYECTBCHHBIMU PEAKIIHSIMH,
3arnosHeHue  paboded  TaOmMIBl,  MHTEpHpeTanus  HAOMIOJaeMbIX  SIBJICHUH,
(hopMyIIMpOBaHKE BHIBOJOB.

JlabopaTopHas padora «I'uapoduiabHO-TUAPO(HOOHBIC CBOKCTBA JIUITHIOBY

[TonroroBka BapuaHTOB OMbITA, HAOMIOJEHUE W3MEHEHHUS PACTBOPUMOCTH JIUIUJOB,
3amonHeHue  pabodeil  TaOmMIBI, WHTEpHpeTanus  HAOMIOJAaeMbIX  SIBICHHIA,
(hopMyHpoOBaHKE BHIBOJOB

Tema 1.4.
CrpykTypHO-
(pyHkuMOHAIBbHAS
OpPraHu3anus KJIeToK

OcHoOBHOE coiepKaHue

Teopernueckoe o0yueHue

Knerounas teopus (T. IBann, M. Illneiinen, P. BupxoB). OcHOBHbIE NOJIOKEHHS
COBPEMEHHOW  KJIETOYHOM  Teopuu. THIBI  KIETOK:  JyKapuoTHYecKas U
npokaprotuueckas. CpaBHUTENIbHAS XapaKTePUCTHKA KJIETOK 3YKapuoT (pacTUTENbHOM,
KUBOTHOU, TprOHOI). CTpoeHne NMpokapuoTHUecKor KiaeTku. OCOOEHHOCTH CTPOCHHUS
rerepoTpoHoii M aBTOTpOHOM  mHpoKapuoTHYeckHX  kinerok.  CrpoeHue
I1a3MaTHYeCKO MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 IIa3MaTHUECKyl0 MeMOpaHy:
IACCUBHBI M aKTUBHBINA. DHJOLUTO3: MUHOLUTO3, (harouuTo3. Dk3omuTo3. OO0I0UKa
WM KJ1eToyHas cTeHka. CTpyKTypa U QyHKIMHU KJIETOUHON CTEHKU PacTeHUM, TpuOoB.
Hutonnazma. Ilutozomnb. Ilutockener. OpHOMEMOpaHHBIE OPraHOMIBI  KIETKH:
sxpomasmatuueckass cere (OIIC), anmapar ['ompaku, JIU30COMBI, IEPOKCHCOMBI,
BaKyOJIM PAaCTUTENbHBIX KJIeTOK. CTpoeHHe U (pYHKIMH OAHOMEMOpPAaHHBIX OPraHOMI0B
kietku. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWJbI KJIETKU: MHMTOXOHJPHUM, IUIACTUABL: XJIOPOILIACTBHI,
XpOMOIIIACTHI, JIEHKOMIACTBI, UX CTpoeHHe U (yHKIUHU. SnepHBId ammapaT KIIETKH,
CTpoeHHEe U (QYHKIHU.

HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIM HEHTP.
OpraHouJpl IBHKEHUS: PECHUYKH U KIyTUKUA. CTpoeHHe M QYHKIUU HeMeMOpaHHBIX

OK 01
OK 02
OK 04




OpraHou10B KJICTKH

JlabopaTopHbie 3aHATHS

JlabopaTopHas paboTa «CTpoeHHE KJICTKH (PacTCHHUS, )KUBOTHBIC, TPUOBI) U KIICTOYHBIC
BKJIFOUEHHMSI (Kpaxmall, KApOTUHOUIbI,XJIOPOILIACThI, XPOMOIIJIACTHI)»

[TproOpeTrenue omnbITa MPUMEHEHUS! TEXHUKU MHUKPOCKONUPOBAHHUS IPH BBIMOJIHEHUN
nabopatopHbix pabor. IloarotroBka MwuKporpenapaToB, HaOJIOJCHHE C TOMOIIBIO
MHKPOCKOIIA, BBISBICHUE Pa3IMYMi MEXIy M3y4aeMbIMH OOBEKTaMH, MHTEPIpeTarus
Ha0JII0JaeMBbIX IBJIEHUH, (OPMYIMPOBAHUE BBIBOAOB.

JlabopatopHast pabora «IIpoHunaeMmocts MeMOpaHbl (TUIA3MONH3, MACTIIA3MOIIN3).
[TpuoOpereHne omnpITa MPUMEHEHUS! TEXHUKU MHUKPOCKOIMUPOBAHHUS IMPH BBIIOIHEHUH
nabopatopHblx pabor. [loaroroBka MHKponpenapaToB, HAaOMIOJEHHE C IOMOIIbIO
MHMKpPOCKOIIA, BBISIBIEHUE Pa3IndYMil MEXIy HU3ydaeMbIMH OOBEKTaMM, MHTEpIpeTalus
Ha0JII0JaeMbIX ABJIEHUH, (OpPMYJIHMPOBAHHUE BBIBOJIOB

Pa3nen 3. CTpoeHue u cBoiicTBa

HECOPraHnIe€CKUX BECUIECTB

Tema 1.5. CtpyKTypHO-

OcHOBHOE coiepKaHue

(pyHKIHOHATBHBIE (PAKTOPbI

TeopeTuueckoe od0yueHue:

HaCJIeACTBECHHOCTH

CtpoeHre  XpoMOCOM. XpOMOCOMHBIH  HAOOp  KJIETOK, T'OMOJIOTHYHBIE U
HErOMOJIOTUYHBIE XPOMOCOMBI, TalUIOMJHBIM W JUIUIONAHBIN Habop. HykiienHoBBIE
kucnorel. JHK wu PHK. Crpoenne HyknenmHoBbpIXx Kucinor. HykieoTuasl.
Kommnuiementapueie azotucteie ocHoBaHwus. [IpaBuno Yapradda. Crpykrypa JHK -
NBOMHAsE crnupaib. MecrtoHaxoxkaeHne u Ouonormueckne ¢ynkuuu JJHK. JIHK-
skcneprusa. Buasl PHK. ®ynkuuu PHK B knerke

HpaKanecmle 3ansaTHsA: Perenue 3aa4 Ha ONpcACICHUC MMOCICAOBATCIbBHOCTU
HYKJIICOTHIOB

OK 01
OK 02

Tema 1.6.

OcHoBHOE coiep:kaHne

IIpoueccnl MATPHYHOTO

TeopeTW{eCKoe oﬁyqe}me:

CHUHTE3a

Marpuunbiii cuate3 JHK - permmmkanus. [Tpunnunsr perumkanun JITHK. Mexanusm
permmkanuu JJHK. Pemapanus JJHK (mopensiekatuBHas, mocrperiekaTuBHast ). Peakiuu
MaTpPUYHOI O cuHTEe3a. [IpuHIKI KOMIVIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO CUHTE3A.
JHK u rensl. I'eHeTnuecknil kox, ero cBoiucTBa. TpaHCKpUIILIKS - MATPUYHBIA CUHTE3
PHK. Tpancnsauus u e€ stanbl. YcinoBus 6uocunresa Oenka. Ctpoenue 1- PHK u
KOJIMPOBaHHE aMUHOKHUCIIOT. Posib pubocom B GrocuHTese Henka

IIpakTyeckue 3aHATHSA

Pemenue 3ala4 Ha OIpCACICHHUC MOCICAOBATCIbHOCTU AMHWHOKHUCIOT B MOJICKYJIC
Oenka.

Pemenne 3aa4 Ha onpeeneHne Moclea0BaTeIbHOCTH aMIHOKHCIIOT B MOJIEKYJIIe Oenka

OK 01
OK 02




B ClIyda€ U3MCHCHUS ITOCIICA0BATCIIbHOCTH HYKJICOTHUA OB I[HK

Tema 1.7. Hekiero4Hsle
¢opmbI KU3HU

OcHoBHOE coiep:kaHne

TeopeTuueckoe od0yueHue

Bupycs - HeknieTounbie (GOpMBI )KU3HU U 00HMTaTHBIE MMapa3uThl. CTpOEHUE POCTHIX U
CIIOKHBIX BHPYCOB, PpETpOBHpPYCOB, Oaktepuodaro. Kusnenawii mukn JHK-
cogepxkammx BupycoB, PHK-comepxkammx BupycoB, Oakrepuodaros. BUY, rematut

YeJIoBeKa. OK 02
bakrepun. O6mias xapakrepuctuka. [Tonstie mramm. Bupychl u 0akTepuu: cXoacTBa U OK 04
pazan4ms
IIpakTH4eckue 3aHATHS
BupycHble u OakTepuanbHble 3a0osieBaHus. OOIIMe NPUHLIMIIBL HMCIOJIb30BaHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTU NMPUMEHEHUS AHTUON OTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUM C Npe3eHTAlUel, MOJATOTOBIEHHBIX IO NEPEYHIO
VCTOYHUKOB, PEKOMEHIOBaHHBIX ITPEIOIaBaTEIIEM
Tema 1.8. O0men BemecTB U | OCHOBHOE COJepPKAHUE
npeBpaimieHue 3Heprun B | Teoperuyeckoe o0yueHue
KJIeTKe Accummianus 1 JUCCUMIIIILUS - 1B€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa BelecTs:
aBTOTPO(HBIA W  reTepoTPOHBI, a’poOHBIE W  aHAYPOOHBIA. DHEPreTHYECKOe OK 02
obecnieuenue kieTku: npespauienne AT® B oOMeHHBIX mporeccax. @epMeHTaTUBHBIN
XapakTep peakluuil KJIETOYHOro MeTabonm3ma.
[lepBuuHBIl CHHTE3 OpPraHWYECKUX BeIIECTB B Kierke. llmactuyeckuii oOmeH.
dotocuHTe3. XeMOCHHTE3. AHA’POOHBIM JHEpPreTHYecknii oOMeH. AHa’poOHBIe
opranu3msl. bpoxxenue, aBToTpoHBI U rerepoTpodHBI THI MUTaHUA. AHA’POOHBIE
MHUKPOOPraHU3Mbl KaK OOBEKTbl OMOTEXHOJIOTMH. DTalbl 3HEPreTHYecKkoro oOMeHa.
I'mukosu3. buonoruueckoe OKMCIEHUE, UK KIETOYHOE IbIXaHUE
Tema 1.9. ’KuzHennsblii nukia | OCHOBHOe cojiep:kaHue
KkJeTkd. Muro3. Meiios. Teopernueckoe o0yyeHne
Knerounslit 1uki, ero nepuonsl U peryssiuus. Ilepuoasl nHTEpdassl ©X 0COOECHHOCTH.
HuddepeHuumanuss KIETKH M apecT KJIETOYHOro HMkKiIa. JleneHue KIETKH - MHTO3. OK 02
Craguy MWMTO3a M IPOUCXOAAINME MNPOLECCHl. KapuoKuHE3 U LIUTOKHHES. OK 04

buonornyeckoe 3HaueHue MuTo3a. Melo3 - penlyKIMOHHOE AeneHue KieTku. Ctaguu
Mero3a. Melo3 - oCHOBa MoJIOBOro pazMHokeHus. [loBegeHne XxpoMocoM B Meio3e.
Kpoccunrosep. buonornueckuit cmpicn wmeloza. Dddextl Meiioza. Meiio3z B
JKNU3HCHHOM IUKJIC OPIraHHU3MOB.

Kountpoabnas paGora




Pazgea 2. CtpoeHue u pyHKIMH OpPraHu3Ma

IpodeccHoHATILHO-OPHEHTHPOBAHHOE COEP:KAHNE TEOPETHYECKOTO 00y eHUsl

Tema 2.1. Crtpoenue | OCHOBHOE coiepKaHUE
OpraHmsma TeopeTnueckoe o0yueHue
OpHokneTouHble  opraHusmbl.  KojoHuanbHble  OpraHu3mbl.  MHOIOKIIETOUHBIE
opraHu3Mbl. B3anuMocBs3b yacTeii MHOTOKIIETOUHOrO opranu3ma. OyHkuus. OpraHsl U OK 02
CHCTEMBI OpPraHoB. Ammaparbl opraHoB. ['oMeocTa3 opraHu3Ma W €ro IMOJAJCpPKaHHE B OK 04
npouecce KuzHenesaTelbHocTH. DyHKIMOHAIbHAS CUCTEMa OpraHoB. TkaHM pacTEHUM.
Tkann *uBOTHBIX W 4YenoBeka. Opranbl pacteHuil. OpraHbl U CHCTEMBI OpPraHoOB
KUBOTHBIX U 4€JIOBEKA. 3HAUEHUE OIOPbI, IBUKEHUS, IUTAHUS, JIbIXaHUs, TPaHCIOpTa
BEIIECTB, BBIIEICHMS], 3aUThl. 3HAUEHUE IPOSIBJIICHUS PAa3APaKMMOCTH U PETyJIALUN
Tema 2.2. OcHoBHOE coiep:kaHne
Dopmbl pasmHuoskenusi | Teoperndeckoe odyuenune
OpPraHM3MoOB @opmbl  pa3sMHOXKEHMsI OpraHu3MoB. becrnonoe u mnosioBoe pa3MHOXKeHHE. Bunbl
0ecCroyioro pa3sMHOXEHHUS: TPOCTOE JIEJIEHHE HaJBOE, IOYKOBAHHE, PA3MHOKEHUE OK 02
CIIOpaMH, BETeTaTUBHOE pa3MHOXKEHHE, (parmeHtanus, kioHupoBanue. [lonoBoe
pa3MHOXKEHHUE.
Tema 2.3 OcHoBHOE coep:kaHne
OHnTorenes Teopernueckoe odyueHue
’KMBOTHBIX H Ye/IOBEKA l'ametorene3 y xuBoTHbIX. Criepmatorene3 u ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.
OmnonoTBOpeHre ¥ SMOPHOHAJIBHOEC  Pa3BUTHE  JKMBOTHBIX.  IlapTeHOTeHEs. OK 02
Ombprorenes (Ha mpuMepe nanerHrka). Ctaaun sMOproreHesa. OK 04
Poct n pasButme xuBOTHBIX. [locToMOpuoHansHBI mepuon. Ilpsimoe u Hempsimoe
pa3Butue. PazButue ¢ Meramopo3om y 6€cro3BOHOYHBIX M MO3BOHOYHBIX )KMBOTHBIX.
Crazmuum NOCTOMOPUOHAJBHOTO PA3BUTUS Yy OJKMBOTHBIX M uesoBeka. llepuombl
OHTOr€He3a 4eNloBeKa. bruonornyeckoe crapeHne U cMepTsh. I'eponTonorus
Tema 24. Onrorenes | OCHOBHOE coJep:KaHUe OK 02
pacTeHmii Teopernueckoe odyueHue OK 04
I'ametodutr u cnopodur. PasmHoxkeHne u pasBuTHe Bopopocieil. PazmHoxeHue u
pa3BUTHE CIIOPOBBIX pacTeHuil. Pa3MHOXKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Pocr.
[lepuosbl OHTOreHe3a pacTeHui
Tema 2.5. OcHOBHBIE OcHOBHOE coiepKaHue
MOHSITUSI TEHeTUKH TeopeTnueckoe o0yueHue
[eHeTHKa Kak HayKa O HACICACTBEHHOCTH M M3MEHYHBOCTH OpraHu3moB. OCHOBHbIC OK 02

FeHeTHYeCKHe MNOoHATHS W cuMBOnbl. I'eH. I'emotun. deHorun. AJjiejlbHBIE T'€HBI.




AJbTepHAaTUBHBIC TIpU3HAKU. JJOMMHAHTHBIA U PEIECCUBHBIN MpU3HaKu. ['oMo3urora u
rerepozurota. Ywucras  smHus. [uOpuasl. OCHOBHBIE  METONBI  T€HETUKH:
TUOPUIOIOTHUECKHH, IUTOJIOTHYECKUE, MOJICKYJIIPHO - TeHETUUECKHIE

Tema 2.6. 3aKoHOMepHOCTH
HacJieJ0BaAHUA

OcHoBHOE coiep:kaHne

Teopernueckoe o0yueHue

3akoHOMEpHOCTH oOOpa3oBaHusi ramer. 3akoHsl I. MeHaens: MoHOruOpUIHOE
ckpenmBanue. [IpaBuno moMuHUpOBaHUA. 3aKOH €IMHOOOPA3Usi EPBOTO MOKOJICHHS.
3aKk0H pacHIeTUICHHS TMPU3HAKOB. [luTONMOrMYeckre OCHOBBI MOHOTHOPHIHOTO
cKpemuBaHus. [wmore3a  YHUCTOTHI ramer. AHAJIM3UPYIOIIEE  CKpEHIMBAHUE.
JurubpugHoe CcKpemuBaHue. 3aKOH HE3aBUCUMOIO HAcClIeOBaHHMS IPU3HAKOB.

ITonuruOpuIHOE HACIEIOBAHUE U ET0 3aKOHOMEPHOCTH. OK 02
IpakTHUecKHe 3aHATHS OK 04
Pemienrie 3ama4 Ha ONpeeleHUE BEPOSTHOCTH BO3HMKHOBEHHS HACJIENCTBEHHBIX
NPU3HAKOB TPU MOHO-, JH-, TOJUTHOPUIHOM U aHAJU3UPYIOIIEM CKPEIMBAHHH,
COCTaBJICHUE TEHOTUITMYECKMX CXEM CKPEIIUBAHUS
Tema 2.7. BzanmoaeiictBue OcHoBHOE coep:kaHne
TeHOB TeopeTuyeckoe od0yueHue
FeHOTUII KaK LIEJOCTHAsA cucTeMa. MHOXECTBEHHOE JelCTBHE IeHOB. Ilneiorpomnmus. OK 01
MHOXECTBEHHBIN ajuienu3M. B3auMoeiicTBue aienbHbiX reHoB. KogoMUHUpOBaHHE., OK 02
B3anmopeiictBue HeamienbHbIX reHoB. KomniaemenTapHocts. Onuctas. [lonumepus
IIpakTHyeckue 3aHATHUSA
Pemienrie 3ama4 Ha ONpeeleHHE BEPOSTHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX
NPM3HAKOB TIPH  pas3iMYHBIX  THUNAX  B3aMMOJECHCTBUS  TI'EHOB, COCTaBIICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. OcHoBHOE coiep:kaHne
CuenieHHoe  HacieqoBaHue | TeopeTHuecKoe 00ydeHHe OK 01
NPU3HAKOB 3akoubl T. Moprana. CIlielieHHOEe Hacle[OBaHWE TE€HOB, HapYIIEHHE CIEIUICHUS. OK 02
XpOMOCOMHasi TE€OpUS HACIEICTBEHHOCTH. | €HETHYECKOE KapTUPOBAHHE XPOMOCOM.
Hcnonb30BaHie KPOCCHHIOBEPA Il COCTABICHHUS T€HETHUECKUX KAPT XPOMOCOM
IIpakTu4yeckne 3aHATHSA
Pemienrie 3ama4 Ha ONpeeleHHE BEPOSTHOCTH BO3HHKHOBEHHS HACIEICTBEHHBIX
IPU3HAKOB MPU CIEIUIEHHOM HACJICJOBAaHUH, COCTaBJICHUE TE€HOTUIMYECKHX CXEM
CKpELUBAHKS
Tema 2.9. I'eneTuka moJsa OcHoBHOE coep:kaHne OK 01
Teopernueckoe o0yueHue OK 02

XPOMOCOMHBIM MEXaHU3M ONpenesaeHHs] 1moja. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI.




I'omoramMeTHbIN U FeTepOFaMeTHHﬁ noi. I'enernueckas CTPYKTYpa IMOJIOBBIX XpOMOCOM.
HacnenoBanme IPU3HAKOB, CICIIJICHHBIX C I1OJIOM

HpaKTH‘leCKOC 3aHATHE
Pemenne 3aa4 Ha OonpeaciCHUC BCPOATHOCTH BO3HHUKHOBCHHUA HACJICACTBCHHBIX
IMPU3HAKOB, COCIIJICHHBIX C ITOJOM, COCTABJICHHUEC I'CHOTUITNUYCCKUX CXEM CKPCIIMBAHU A

Tema 2.10.
I'eneTnka 4es10BeKa

OcHOBHOE co/iepKaHue

Teopernueckoe o0yueHue

Kapuotun uenoBeka. MeToasl H3ydeHHS TEHETUKU YeENOBEKa: TI'€HeaJorM4ecKuid, OK 01
OJIM3HEIOBBIN, ITUTOTCHETUYECKUH, OMOXUMUYECKUH, MOMYJISIIHOHHO-CTATUCTUY ECKUH. OK 02
Hacnencreennsle 3a00eBanus yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YENIOBEKa.
bonesnn ¢ HacnenCTBEHHOM MPEapacloOKEHHOCThI0. 3Hauy€HUE MEIUIIUHCKON
I€HETUKU B IPEIOTBPALLEHUH U JIEYEHUU I'eHETUUYECKUX 3a00J1€BaHUM YeloBeKa
IIpakTu4eckoe 3aHsATHE
Pemenue 3amau Ha omnpezeleHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX
IPU3HAKOB, MCIIOJb3yS METOJbl I'€HETUKH 4YEJIOBEKA, COCTABJIEHHUE TE€HOTUIINYECKUX
cXeM ckpemuBaHus. [IpencraBieHue YCTHBIX COOOIICHHMH C TIpe3eHTalued o
HACJIe/ICTBEHHBIX 3200JIEBaHUSX YEIOBEKa
Tema 2.11. 3akonomepHocTH | OCHOBHOE COepKAHUE
U3MEHYHMBOCTH Teopernueckoe odyueHue
BsaumoneiictBue reHoruna u cpeasl npu popmupoBaHuu ¢eHotuna. M3MeHYuBOCTh
npu3HakoB. KayecTBEHHbIE W KOJMYECTBEHHbIE NpPU3HAKU. BuIbl H3MEHYMBOCTH:
HaCJIEAICTBEHHAsT M HEHACIEACTBEHHAas. 3aKOH TOMOJIOTMYECKHUX  DSOB B
HacieacTBeHHoN u3menunsoctu (H.M. BaBuios). OK 01
Moaudukannonnas, wid (QeHoTHUNHYecKas HW3MEHYHUBOCTb. Poib  cpeapl B OK 02
MoIu(UKAIMOHHON M3MeHYMBOCTU. Hopma peakiuu npusHaka. BapuanuoHHbIN pag u OK 04
BapHallMOHHAas KpuBasi. XapakTepycTUKa MOIU (PUKAIIIOHHONW U3MEHYUBOCTH
Hacnencrsennas, U FEHOTUIINYECKAS U3MEHYUBOCTb. KomOunatuBHas
U3MEHYHMBOCTb.
MyTannoHHass W3MEHYMBOCTb. BuIbl MyTauuii: reHHbIC,XPOMOCOMHBIE, I'€HOMHBIE.
[IpyurHbBl BO3BHUKHOBEHUS MyTallui
IIpakTHYeckoe 3aHATHE
Pemenne 3amady Ha onpeaeneHde TUNA MyTallMM IPU [epefave HacieICTBEHHBIX
IPU3HAKOB, COCTaBJIEHUE T€HOTUIINYECKUX CXEM CKpPEIIMBaHUS
Tema 2.12. Cesexkuusi | OCHOBHOE COJepKaAHUE
OpraHu3mMoB Teopernueckoe odydenune OK 01
Ceneknusi Kak Hayka. MeTOIbl CENCKIMOHHON paboThl. ['eTepo3nc M ero MpUYHHBL OK 02




HckyccTBeHHBIH OTOOp: MAacCOBBI W HWHAMBUAYaJIbHBIH. DTarbl KOMOWHAIMOHHOW
cenekuu. Copt, nopoza, mTaMm

AJITOPUTMBI  pEIIEHHE 3ajlad Ha OIPEIEJICHHE BO3MOXKHOIO BO3HUKHOBEHUS
HACJIEJACTBEHHBIX NPU3HAKOB I10 CEJEKIHHU, COCTABICHUE TEHOTUIHYECKUX CXEM
CKpEIIMBaHUS.

KonrpoabHnas padora

Pasnea 3. Teopus 3BoJronun

Tema 3.1. UcTopus
IBOJIIOLIMOHHOT0 YYeHUsI

OcHOBHOE coiepKaHue

Teopernuyeckoe o0yuenne

ITepBble BONMIOLMOHHBIE KOHIENIMH. ['panyanucTudyeckas SBONIOLMOHHAs KOHLIEIIUS
XK.b. Jlamapka. J[IBwxkymue cuibsl sBomouuu. KpeanmoHusm u  TpaHCHOPMHU3M.
Cucrematuka K. JIunnes u e€ 3HaueHue U1t popMUPOBAHUS HJIEU IBOJIIOLUN
[Ipennocbuiky BOZHMKHOBEHUS JapBHUHM3Ma. DBOJIOLMS BUJOB B mpupoze. boppba 3a
cymectBoBaHue. EctecTBeHHbIi 0TOOp. JlMBEpreHIys Npu3HakoB U BUI000pa3oBaHue.
OcHOBHBIE MOJOKEHUS CHHTeTHYecKol Teopuu 3Bomonuu (CTI). Ponb 3BooinoHHoM
TeOpUH B OPMHUPOBAHUHU HAYYHON KapTUHBI MUpa

OK 02
OK 04

Tema 3.2. MuUKpo3BOIIOLHA

OcHOBHOE coiepKaHue

TeopeTuyeckoe od0yueHue:

MukposBOMIIOLIMST M MAaKpoOdBOJIIOLMA KAk d3Tambl  3BOJIOLMOHHOIO  IIpoliecca.
l'eHeTnueckue OCHOBBI 3BOMIONMM. MyTaluu W KOMOHWHAIIMK KakK dJIEMEHTapHBIN
9BOJIIOLIMOHHBIN MaTepuai. [Tonynsamus kak aneMeHTapHas eAMHHIIA SBOJIIOIUH.
JBuxymme cuinbl ((akTophl) SBOMIONMH. MYTalMOHHBIM Hporecc ¥ KOMOWHATHUBHAs
U3MEHYHMBOCTb. Murpanus. W3omsmus MO YIS reorpaduueckas
(mpoctpaHcTBeHHast), Ouonorumueckas (pemnpoaykrtuBHas). EcrecTBeHHBIH 0TOOp -
HanpasisouMil  ¢akrop sBomonuu. boppba 3a cyllecTBOBaHME KaK MEXaHU3M
JICUCTBUSL €CTECTBEHHOrO OTOOpa B MOMYJSNMsAX. Bug m ero kputepuu (IPU3HAKH).
BunoobpazoBanue kak pe3ysbTaT MUKPOIBOIIOLUH

OK 02

Tema 3.3. Makpo3Boarouust

OcHoBHOE coiepKaHue

Teopernueckoe odyueHue:

MaxkposBomonuusi. DopMbl U OCHOBHBbIE HampaBieHus Makpospoirouun (A.H.
CeBepuioB). Ilytm  moctmxenus  OMOJIOTHYECKOrO — mporpecca:  apoMopdos,
uavoaaanTanus, obuas jgereHepauus. MeToibl HM3Y4eHHS MaKpOIBOJIOLMH. 3aKOH
3aponbimieBoro cxoacrBa (3axon K. bapa). buorenernueckuit 3axon (3. I'ekkens, .
Miomnep). Ob1mme 3akoHOMEepHOCTH (TIpaBUIIa) SBOIOIHH

OK 02

Tema 3.4.

OcHOBHOeE coiepKaHue

OK 02




Bo3HuKkHOBeHHEe M pa3BUTHE
JKM3HHU Ha 3emJie

TeopeTnueckoe odyueHue:

T'nmioressr u TCOpUU BO3HUKHOBCHUS KHU3HU Ha 3emie: Kp€allnOHH3M,
CaMOIIPOM3BOJIbHOE  (CHOHTAHHOE)  3apOXKIEHHE,  CTAllMOHAPHOE  COCTOSIHHE,
naHncnepmusi, 0uono’3. Hauano opranndeckoit sBomonuu. [losiBiaeHne mepBbIx KIETOK.
DOpomonust Meradonu3Ma. DBOMIONHS TEPBBIX KIETOK. [IpOKapHOTBI M DYKapHOTHI.
HpOI/ICXO)KI[eHI/IC MHOI'OKJICTOYHBIX OPraHMU3MOB. Bo3anKkHOBEHHE OCHOBHBIX oapcCTB
JyKapuoT.

OCHOBHEIE YCPThl JSBOJIOIHU PACTUTCIBbHOTO MHUPA. OcHOBHEIE YCPThI 3SBOJTHOLUHA
JKUBOTHOI'O MU pa

HpaKanecmle 3aHATHUA:

HpeZ[CTaBJ'IeHI/Ie YCTHOI'O COOGIHCHI/IH N JICHTbI BpPEMCHH 110 OCHOBHBLIM JTallaM
BO3HUKHOBCHUS W PA3BHUTHA ) XUBOTHOI'O MU PACTUTCIBHOI'O MHPA, IIOATOTOBJICHHBIX ITIO
MNEPEYHIO MCTOYHUKOB, pPCKOMCHAOBAHHLIX MTPCIIOAAaBATCIIEM

OK 04

Tema 3.5. IIpoucxo:xkaeHue
YyeJIOBEKA - AHTPOINOreHe3

OcHOBHOE coiepKaHue

Teopernueckoe odyuenne:

Antponosioruss - Hayka o0 4enoBeke. CucremMaTHueckoe IIOJIOKEHHUE 4eEJIOBEKa.
CxoncTBO YenoBeka ¢ )KMBOTHBIMU. OTIMYMS 4eJIOBEKA OT )KUBOTHBIX. IIpsaMoxoxnenne
U KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BHTHE T'OJOBHOIO MO3ra M BTOPOH
cUrHajbHON cucteMbl. COOTHOIIEHHE OWOJOrMYEeCKHX U COLHUAJIbHBIX (DAaKTOpOB B
AHTPOIOT€HE3e

OcCHOBHBIE ~ CTaAMM  aHTPONOreHe3a. JlpuomuTekn - TpPEAKH 4YEIOBEKa W
4eJI0BEKO0Opa3HbIX 00e3bsH. [IpoToaHTpoI - MpenIIecTBEHHUK YeJI0BeKa. APXaHTPOI -
ApeBHenmmi 4enosek. llameoantpon - npeBHuit 4enosek. Heoantponm - deioBek
COBPEMEHHOI0 TUIIA. DBOJIOLHUS COBPEMEHHOI O YEIOBEKA.

Yenoseueckue packl. OCHOBHbIE 0OJIbIINE PAChl: €BpOIIEOUIHAS (eBpa3uiickas), Herpo-
aBCTpaJlouHas (3KBaTOpUasbHas), MOHIOJIOUAHAsA (a3MaTCKO-aMepuKaHCcKas). Bpems u
MECTO BO3HUKHOBEHMS YEIIOBEUYECKUX pac. EAMHCTBO YeoBe4ecKux pac

IIpakTHYecKkue 3aHATHS:

Bpems u nytu pacceneHust yenoBeka no mnjaHere. [IpucnocoOGieHHOCTh uenoBeka K
pasHBIM YCIIOBUSIM cpeAbl. BiusHue reorpaduueckoid cpeabl Ha MOP(GOJIOTHIO U
(bM3HOJIOTHIO YEIIOBEKa

3ammuTa JEHT BpPEMEHH W MEHTAIBHBIX KapT B (opMare YCTHOTO COOOIICHHUS,
MOATOTOBJIEHHBIX MO MEPEUYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MPENoAaBaTesIeM

OK 02
OK 04

KonTpoJsbHas padora




Pa3nea 4. dxkoaorus

Tema 4.1.
JKosoruyeckne (axkropsl H

OcHOBHOE coiepKaHue

TeopeTuueckoe od0yueHue:
Cp €1bI o0OUTaHHUS OpraHmusMoB: BOJHAas, Ha3€MHO-BO3ylIHad, IIOYBCHHAasI,

cpeabl KU3HH OK 01
BHYTpHOpraHu3MeHHast. DU3NKOXHUMHUYECKHE OCOOCHHOCTH Cpe/l OOUTaHUS OPraHH3MOB.
[Ipucriocobiennst opraHU3MOB K JKU3HH B pa3HBIX cpemaX. [[oHATHE 3KOJIOTHYecKOro OK 07
¢dakropa. Knaccudukamus sxonorndeckux (axropos. [Ipasuno muanmyma HO. Jlnbuxa.
3akoH TonepantHoctu B. lllendopna

Tema 4.3. OcHOBHOE co/iepKaHue

buochepa -  ruodanbnas | Teopernueckoe oGyueHue:

IKOJIOTHYCCKAsA CUCTEMA buocdepa - xuBas obonouka 3emnu. Pa3Butue mpeacraBieHuid o oumocdepe B Tpynax
B.1. Bepuanckoro. O6nactu 6uocdepsr u e€ cocras. JKupoe BemecTBo 6rochepsl u ero 0K 01
byHKIIUN
3aKOHOMEpPHOCTH  cyllecTBoBaHus  Ouocdeprl. OcobeHHocTH  Omocheppl  Kak OK 02
rnobanpHON 3KocHcTeMBl. J{MHaMu4yeckoe paBHOBecue B Ouochepe. PurmuyHOCTH OK 07
sBieHui B Owochepe. KpyroBopoTbl BemiecTB M OHOr€OXMMHUYECKHE ITHKIIBL
I'moGanpHbBIE YKOIOTHYEeCKHe MPOOIEMbl COBPEMEHHOCTHU U ITYTH UX PEIICHUS
IIpakTHYecKkue 3aHATHS:
PemieHne mpakTHKO-OPUEHTUPOBAHHBIX PACYCTHBIX 3a7ad Ha OMPEICIICHHUE ILIOIIATN
HACAKICHUH JUIsI CHUKEHHMSI KOHI[EHTPAIMU YTJIEKHCIOro raza B aTMmocdepe CBOEro
pEruoHa MPOKUBAHUS

Tema 4.4. OcHoBHOE coiep:kaHne

Bunsinue TeopeTnueckoe odyueHue:

AHTPONOTEHHBIX AHTpONIOreHHBIC BO3JICHCTBUSA Ha OWocdepy. 3arps3HEHUs KaK BHJ aHTPOIOI€HHOTO OK 01
BO3ACUCTBUS (Xumuueckoe, usuueckoe, Ouonocuueckoe, omxoobl HPOU3BOOCMEA U
nompebnenus’). AHTpONIOreHHblE BoO3AeiicTBUs Ha artMmocdepy. BoznelictBus Ha OK 02
ruapochepy (3acpsasHeHUs U UX UCMOYHUKU, uUcmoujeHusi 600). BoznelcTBus Ha OK 04
matocepy  (Oeepadayusi nouevl, B030elcmeue HA 20pPHbLIE NOPOOd, Heopa). OK 07
AHTponoreHHble BO3JEHCTBUSI HA OMOTHYECKHE COOOIIECTBA (eca u pacmumenbHvle
Cco00Wecmaa, HCUBOMHBIL MUP).
IIpakTHyeckue 3aHATHSA:
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX pACUYETHBIX 3aJaHUH MO0  COXPAHEHHUIO
PUPOTHBIX PECYPCOB CBOECTO PETHOHA MPOXKUBAHUS

Tema 4.5. Bausinue | OcHOBHOE copepxkaHue




COLMATIBHOIKOJIOTHYECKUX
dakTopon Ha 310POBbE
YyeJl0BeKa

Teopernueckoe o0yuenne:

310poBBE U €ro cocTapisgromue. PakTophl, MOTOKHUTEIBHO U OTPULATENILHO BIMSAIOIINEC
Ha OpraHu3M 4elioBeKa. BpenHble MNPUBBIYKU: TOCIEACTBUS M MNPOPHUIAKTUKA.
[IpobiiemMa TeXHOTeHHBIX BO3AEHCTBHI Ha 370pOBbE YEJOBEKa (3JIEKTPOMArHUTHBIE

noJisi, ObITOBAast XUMHUsI, U30BITOYHBIE IIYMBI, padalus U T.I.). AJanTanus OpraHu3Ma OK 02
YenoBeka K (PaKTOpaM OKpYKaromled cpeabl. 3allMTHbIE MEXAHWU3MBI OpPraHU3Ma OK 04
yeroBeKa. 3J0pOBbe U pabOTOCIIOCOOHOCTb. OK 07
[Tpunuunelr  dopmMupoBaHus  370poBbecOeperatomiero mnoseneHusd.  Dusnueckas
AKTUBHOCTD U 3/J0POBBE.
['pynmel 3m0poBhsi. OCHOBBI 3akaiuBaHUs. bruoxuMHUecKHe acmeKThl parioHaIbHOTO
nutanud. [IpaBuia 6e30MacHOro MCMoIb30BaHUS OBITOBBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMICTB
I[IpakTuyeckue 3aHATHUSA:
Omnpeznenenre CyTOUHOTO palliOHA MUTaHUS
Co3nganrie MHIMBHUYaJbHOM NaMSITKU IO OpraHU3allUd palMOHAJbHOW (U3NYECKOM
AKTUBHOCTH
JlabopaTopHoe 3aHsiTHE :
JlabopaTopHas pabota Ha BEIOOD:
1. JlaGopaTtopHas pabora «YMCTBEHHas pab0OTOCIOCOOHOCTH»
OBnazieHNEe METOAaMH OIpEAETICHHs TTOKa3aTesied YMCTBEHHOH pabOTOCIIOCOOHOCTH,
OO0BSICHEHHE TMOJYYCHHBIX PE3yJbTaTOB U (HOPMYIHPOBAHHE BBIBOAOB (IMIHCHMEHHO) C
UCI0JIb30BAaHUEM HAYYHBIX ITOHSATUN,TEOPUN U 3aKOHOB
2. JlaboparopHas paborta «BnusHue abnotndeckux (pakTopoB Ha YeJIOBeKa (HU3KHE U
BBICOKHE TEMIIEpaTyphI)»
W3yueHne MexaHM3MOB aJalTalliyd OpraHu3Ma YeloBeKa K HHU3KUM M BBICOKUM
TeMmIiepaTypaM U OO0bsICHEHHE MOIy4YeHHBIX PE3yJIbTaTOB M (POPMYIMPOBAHNE BHIBOJOB
(TUCHbMEHHO) C UCTIOIb30BAHUEM HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB
KonTpoabsnas padora
Paspnea S. buoJiorusi B :Ku3HU
Tema 5.2.4. Copep:xxanue OK 01
buorexnoyiorun B | [IpakTHYecKHe 3aHATHS: OK 02
NPOMBINITICHHOCTH Pa3BuTHe npoMbIlIeHHOW OMOTEXHOJIOTUN U €€ IPUMEHEHHUE B )KU3HU YeI0BeKa, MOUCK OK 04

U aHaou3 uHGQOpMaluU M3 PA3NIUYHBIX HCTOYHUKOB (HayyHas U y4deOHO-HayuyHas
JUTEpaTypa, CpesicTBA MacCOBOM HHpOpMalMH, ceTh IHTepHET U Apyrue)




Keiicbl Ha aHanu3 mHGOpPMALMKU O Pa3BUTHM IPOMBIIUIEHHOW OMOTEXHOJOrui (1o
rpymnmam)

Pa3gea 6. buosrxkogornueckue u

CCJIeJOBaAaHUA

Tema 6.1. OcHOBHBIE METOABI

OcHOBHOE coiepKaHue

0MOIKOJIOTHYECKUX Teopernueckoe odyueHue: 2 OK 01

uCCcJIeI0BaHMii Hayunprii  Meron.  Metogsl  OMOIKONOTHMUECKHX  HMCCICAOBAHMIA:  TOJIEBHIE, OK 02
nabopaTopHble, IKCIIepUMEHTaIbHble. MOHUTOPUHT OKpPYXaIoLlel Cpeibl: JIOKAJIbHBIM,
PErMOHAIIBHBIN U TJ100aJIbHBIN OK 04
Mertoasl moucka, aHaiaM3a M 00pabOTKM HH(OpPMAaUKU O MPOEKTE B Pa3IUYHBIX OK 07
MCTOYHHUKAX

IIpome:xyrouyHas arrecranus 2

Bcero

72




3. YciaoBus peajiM3anuu MPorpaMMbl 0011e00pa30BaTeIbHOM JUCIMILTHHBI

3.1. Jlas peanu3anuu NporpaMMbl TUCHATILIMHBI JOJKHBI ObITH MPETYCMOTPEHDI
cjeayionue crnenuajibHble MOMeIeHuUs :

Kabuner «buonocuuy, OCHaIIEHHBIH 000pyIOBaHUEM: MeOeib, JOCKa, MEJ, HATJISAIHbIC
mocoOust (KOMILIEKTH y4eOHBIX TaONUI], IJIAKaTOB), TEXHUYECKUMHU CPEACTBAMHU OOYYCHUS:
KOMIIBIOTEp C YCTPOMCTBAMHU BOCHPOM3BEICHHS 3ByKa, MPUHTEP, MYIbTUMEIHA-IIPOCKTOP C
9KPaHOM, YKa3Ka-TIpe3eHTep A Mpe3eHTaIUH.

Jlaboparopus, ocHalieHHass 0OOPYJOBaHHEM JJisi MPOBEICHUS 3aHITHI: MHUKPOCKOIIBI,
CEeKyH/IOMep, TOHOMETp, TabopaTopHas mocyaa (MpoOUPKH, MOACTABKU JJIsi TPOOMPOK, MUHIIE THI,
MECOK, CTYNKH C TIECTHKaMH, TPEIMETHBIE H TOKPOBHBIC CTEKJA, CTEKJISTHHBIC ITaIOUKH,
IIpenapoBajibHble WIJIbI, (UIbTpOBabHAs Oymara (cangeTku), CTaKaHbl) THIEPTOHUYECKUI
pacTtBop xyiopuaa HaTpus, 3%-HbIil pacTBOp MEPOKCHAA BOIOPOAA, PAcTBOp Hoaa B HOAUCTOM
KaJMH, TJIMLEePHH, KIyOHH KapToders, JTUCT JI0AeU KaHaJICKOH, Mo pSAOMHBI 0OBIKHOBEHHON
(psOMHBI MM TOMATA), YK pPernyaThlil, pa3BeIcHHbIE B BOJIE APOXKKH);

3.2. Undopmanmnonnoe odecneyeHne peaau3auu NporpaMmmbl
s peanuzanuu mporpamMmbl OMOMHMOTEYHBIH (QoHI 00pa3oBaTENbHONW OpPraHU3alMH J1OKEH
UMETh I[IeYaTHBIE W/MIM DIEKTPOHHBIE o0Opa3oBaTeNbHbE W WHGOPMALMOHHBIE PECYpCHI,
pPEKOMEHIOBaHHbIE JJIsl MCIOJB30BaHUS B 00pPa30BATEILHOM IPOIIECCE, HE CTApIIe IMSITH JET C
MOMEHTa U3JaHusl.

Jlureparypa

1. bemse JI.K., Obmas Ouomnorus 10-11 k. y4. ajst o611eo0p. yupexa. 6a30oBbIil ypoBEHb
—11-e u3n.- M.: [Ipoceemienue, 2018.

2. KoucrantunoB B.M., buonorus nma npodeccuil W cHerqualbHOCTEH TEXHHUYECKOro U
€CTECTBEHHO-Hay4uHOT0 mpodueii (6-e u3za.), 2019.

3. benses JI.K., Aeimummi I'.M., Ky3neuona JL.H. u np. buonorus (6a3oBslii yposens). 10
Kkiacc. —M., 2018.

4. Honnea A.IO. buonorus. Bech mkomapHBIA Kypc B cxemMax W Tabmunax. — M., 2018
Jlykatkun A.C., Pyuun A.b., Cunaea T.b. m np. buonorus ¢ ocHOBaMH 3KOJIOTHMH:
Y4eOHUK JIJIS1 CTY/I. YUYPEXKIACHHUH BhIic. oOpazoBanus. — M., 2018.

5. MawmonToB C.I'., 3axapoB B.b., KoznoBa T.A. buosnorusi: yaeOHUK 111 CTYA. YUPESKICHUMA
BBICII. 00pa3oBaHus (OakamaBpuat). — M., 2019.

6. Cupormazos B.M., AradonoBa WM.b., 3axapoBa E.T. Bbuomorus. OOmas Ouosjorus:
6a30BsIit ypoBenb, 10—11 kmacc. — M., 2019.

7. Cyxopykosa JI.LH., Kyumenko B.C., BanoBa T.B. buonorus (6a3oBeiii ypoBenb). 10—
11 xmace. — M., 2019.

8. Axwmenoa, T. U. buosnorus : yueObnoe nocodue / T. 1. Axmenosa. - Mocksa : PI'VII,
2020. - 150 c. https://znanium.com/catalog/product/1689573m (OnekrponHas
OoubnuoTeyHas cucrema)

9. Eropos, A. C. Xumus nis koyutempken : yaeonoe mocooue / A. C. Eropos. - PocroB-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mpodeccnoHabHOE 00pa3oBaHUE).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OMOIMOTEYHASI CHCTEMA)



https://znanium.com/catalog/product/1689573м
https://znanium.com/catalog/product/908852

10. H.B.fpeiruna., buonorus: B 2 . — M., 2018.

11. B.B.Mapkunoii., buonorus: pykoBoACTBO K IpaKTUUYECKUM 3aHATHsIM — M., 2019.

12. KoObuastHckuii B.A. @unocodus skonoruu: KpaTkuii Kype: yueb. mocodue st By30B. —
M., 2018.

NHuTtepHeT-pecypcesl

1. www.sbio.info (Bcs 6uomnorus. CoBpemeHHast OMOIOrHsi, CTaThH, HOBOCTH, OMOJIMOTEKA).
www.window.edu.ru (Enunoe okHO JocTyna kK oOpa3oBaTenbHbIM pecypcam MHTepHeTa
1o OMOJIOTHUN).

2. www.5ballov.ru/test (TecT 1151 aOUTYypUEHTOB O BCEMY HIKOJILHOMY Kypcy OHOJIOrHuHM).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIITMOHHBIE BUKTOPUHBI 10 OUOJIOTHH
— JKOJIOTHHU Ha cepBepe BOpoHEKCKOro yHUBEpCHTETA).

3. www.biology.ru (buonorus B OTkpbiToM Koiiemke. CallT COAEPKHUT SIEKTPOHHBIN
y4eOHUK 1o omonorun, On-line TecTsl).

4. www.informika.ru (OneKkTpoHHBIH y4eOHUK, OOJIBIION CHHCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buomornueckass kapruHa mupa. Paszgen KoMmmbroTepHOro ydeOHHKA,
pa3paboTaHHOr0 B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCHTETE).

5. www.nature.ok.ru (Penkue u  ucuesaroume kuBOTHble Poccum —  mpoekt
Okonoruueckoro 1eatpa MI'Y um. M.B.JIomoHOCOBa).

6. www.kozlenkova.narod.ru ([yns Tex, KTO y4uTCs caM M YYUT JAPYrHX; OYHO WU
JMCTAHIIMOHHO, OMOJIOTUH, XUMHH, IPYTHM IIPEAMETaM ).

7. www.schoolcity.by (buosnorus B Borpocax u OTBeTax).

8. www.bril2002.narod.ru (buosioruss s wmKonbHUKOB. KpaTkas, KOMIIaKTHas, HO
JOCTaTOYHO TOApoOHas uHpopmanus mo pasaenam: «O0mas ouonorus», «boraHukay,
«3oomorust», «HemoBex»).



4. KoHTpPOJIb M OLIEHKA Pe3yJIbTaTOB 0CBOECHUS 00111€00pPa30BaATEIbHO i IHCIUIJINHBI

KoHTposib M omeHka pe3ylbTaTOB OCBOEHHUS  0011€00pa30BaTEIbHON  JUCLUIUIMHBI
pacKpbIBAIOTCA Yepe3 NUCUUIUIMHAPHBIC Pe3YyIbTaThl, HANPaBJIeHHbIE HA (OPMHPOBAHUE OOIINX
1 IpodeCcCHOHATBHBIX KOMIIETEHIINH M0 pa3/ie]aM U TeMaM COoJIepKaHus y4eOHOr 0 MaTepHara.

Oo6wmas Pa3znen/Tema Tun OLICHOYHBIX
KOMIeTEeHIUsI MeponpusTHii
Pazgen 1. Kierka - crpykrypHo- | KonTposbHas pabota
(pyHKIIMOHATLHAS equHuIa | "MoneKyspHbIi YpOBEHBb
JKHUBOT0 OpraHu3alliu >KUBoro"
OK 02 Tema Nel. 1. 3anonHeHue  TaOIUIIBI c
buonorus kak Hayka OIHuCaHUCM MCTO/0B
MHUKPOCKOITUPOBAaHUSI €  HX
JOCTOMHCTBAMU u
HEJIOCTATKaMH.
3amnonHenue tadbimusl «Briag
YUYEHBIX B pa3BUTHE
OHOIOTUNY.
OK 02 Tema Nel.2. 3arojHEHUe  CPaBHUTEIBHOMN
OO1as xapakTepucTHKa KU3HU. T36HHHHU CXoncTBa 1
pa3nuyuil  KMBOTO W HE
KHUBOTO.
OK 01 Tema Nel.3. OpoHTANIBHBIN OIPOC.
OK 02 buonornuecku Baxubie xumuueckue | [logrotoska YCTHBIX
OK 04 COEMHEHHUS. cooO1eHmit ¢ mpe3eHTanuen
Brimonnenue U 3ammra
nabopaTOPHBIX pabor:
«Onpenenenne Butamuia C B
MPOAYKTAX MUTAHU,

«['unpodunsHO-rUAPOPOOHBIE
CBOMCTBA JIMIIUJOBY

0K 01 Tema Nel 4. OneHuBaeMasi JUCKYCCHS IO
0K 02 CrpyKTypHO-(QyHKIIMOHAIbHAS BOIIpOCaM JICKIIHH.

PazpaboTtka MEHTAIIbHOMN
OK 04 OpraHu3alus KJIETOK.

KapThl 1O  KJaccupHUKauu
KJIETOK W WX CTPOCHHUIO Ha
pO- M SYKaApUOTHYECKHUX U TI0
[[apCTBaM B MUHU I'PYIIIaX.
Brimonnenue u 3aIuTa
nabopaTOpPHBIX paboT:
«CTpoeHue KJIETKH (pacTeHusl,
KUBOTHBIE, rpHuOBbI) u
KJIETOYHbIE BKITIOYCHUS
(xpaxmau,

KapOTHUHOMUIBI, XJIOPOILIACTEI,
XpOMOILIACTHI)»,
«[IpoHuriaemocts MeMOpaHBbI
(ma3mosnu3, Jenaa3Moin3)»
OK 01 Tema Nel 5. CrpykTypHO- | OpOHTATBHBIH orpoc
OK 02 (byHKIMOHAbHbBIE dakrops! | PazpaboTka rimoccapus.
HACJIEZICTBEHHOCTH. Pemienue 3a1a4y Ha




OIIPCACIICHUC
IOCJIICA0BATCIIBHOCTU
HYKJICOTHI0B

OK 01
OK 02

Tema Nel.6.
[Iporeccrl MaTpUUHOTO CUHTE3A.

@poHTaNBHBIN ONPOC

Tect «IIpoueccel MaTpUYHOIO
cuHTe3a» Pemienue 3amad Ha
onpeesieHne
MMOCIEA0BaTEIHbHOCTH
AMHUHOKHUCJIOT B  MOJIEKYJE
OcIKa.

Pemenue 3a7a4 Ha
omnpeJesieHne
IMOCIEA0BATENHFHOCTH
AMHUHOKHUCJIOT B  MOJIEKYJE
Oenka B Ciydyae H3MEHEHHUS
IMOCIEA0BATEIHFHOCTH
HykseoruoB JJHK.

OK 02
OK 04

Tema Nel.7.
Hexkterounsie opMbl KU3HH

@pOoHTANBHBIN OIIPOC
[Toaroroska YCTHBIX
COOOIICHWI C mpe3eHTanueil
(BUpycHbIe M OaKkTepHabHbBIC
3a00J1eBaHUS. O6mue
TIPUHITUTIBI HCIOJIb30BaHUS
JIEKapCTBEHHBIX BEIIECTB.
Ocobennoctu MIPUMEH CHUS
AHTUOMOTUKOB).

OK 02

Tema Nel.8.
OOMeH BeIlIecTB W MpeBpalleHue
SHEPTrUH B KIIETKE

@pOHTAJIBHBIN OIPOC.
3anosHEeHUEe  CpaBHUTEIbHOU
TaOJUIIBI XapaKTEPUCTHK
TUTIOB OOMEHA BEIICCTB.

OK 02
OK 04

Tema Nel.9.
JKM3HEHHBIN MK KIETKU. MUTO3.
Meiios.

OOcyxJeHne 1o BoOIpocaM
nexknuu. Pa3paboTka JIEHTHI
BPCMCHH )KU3HCHHOT'O ITUKJIA.

Pazgen 2. Crpoenne M (yHKIMH
OpraHu3Ma

Kontponshas pabota
"Ctpoenue u byHKIIUN
opranuzma"

OK 02
OK 04

Tema Ne2.1.
CtpoeHue opranu3ma.

OueHuBaemMast IucKyccus

PazpaboTtka MEHTAIIbHON
KapTbl TKaHEW, OpPraHoOB U
CHUCTEM OpraHOB OPraHU3MOB
(pactenus, JKUBOTHBIC,
YEJIOBEK) c KpaTKou
XapaKTePUCTUKON X (QYHKIIUN
ITonroroBka u mpeacTaBICHUE
YCTHBIX COO0O1IeHH C
npe3eHTanuell  (MMMYHHTET,
nH(pEKIMOHHbIe 3a00JeBaHMUs,
SNUJEMHUH, BAKIIMHALIMS).

OK 02

Tema No2.2.
DopMbl pa3MHOKEHUSI OPraHU3MOB.

@poHTaNBHBIN OIIPOC.

3amonHeHue  TaOJHIIBI C
KpaTKOM XapaKTepUCTUKOH U
IIPUMEPAMHU dbopm




Pa3SMHOXCHUSA OPpraHu3MOB

OK 02 Tema Ne2 3. Pa3paboTka JeHTHI BpeMeHU C

OK 04 OHTOreHe3 )KUBOTHBIX U YEJIOBEKA XapaKTepUCTUKOU JTaIoB
OHTOI'€HE3a OTZEIBHON
TPYIIITON YKUBOTHBIX "
YeJI0BeKa M0 MUKPOrpyIIam
Tect/ompoc.

OK 02 Tema Ne2 4. CocraBnenue YKU3HEHHBIX

OK 04 OHTOreHes pacTeHU [IUKJIOB PACTEHUH MO OTAeIaM
(MOXOBUHBIC, XBOIICBHUIHEIE,
MAMOPOTHUKOBHTHBIE,
roJI0OCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Pazpabotka rioccapusi.

OCHOBHBIE MTOHSITHSI T€HETHKH Tecr.

OK 02 Tema No2.6. TecrT.

OK 04 3aKOHOMEPHOCTH HACJICIOBAHHMS. Pa3pabotka rioccapus
Peurenue 3aja4 Ha
OmpeeNneHne BEPOSTHOCTH
BO3HUKHOBCHHS
HACJICJICTBEHHBIX  ITPU3HAKOB
npu Pa3IMYHbIX THITax
B3aUMOJIEV CTBUA T'€HOB,
COCTABIICHHE T'CHOTHITUMYCCKUX
CXEM CKPECIIMBAHMSI.

OK 01 Tema Ne2 8. Tect

OK 02 CuenuieHHOe HacienoBanue | Pazpa®oTka rioccapus.

IIPU3HAKOB. Pemenne 3a7a4 Ha

OTpeIeNeHne BEPOSITHOCTH
BO3HUKHOBEHHS
HACJICZICTBEHHBIX ~ TTPU3HAKOB
npu CIIETIIEHHOM
HACJICJIOBAHUH,  COCTABJICHHE
TCHOTUITUYECKUX cxem
CKpEIIMBaHUSI.

OK 01 Tema Ne2.9. Tecr.

OK 02 I'eneruka mosa PazpaboTka rioccapusi.
Pewenne 3a7a4 Ha
OmpeeNeHne BEPOSTHOCTH
BO3HUKHOBCHHS
HACJICICTBEHHBIX IPHU3HAKOB,
CLICTIJICHHBIX c MIOJIOM,
COCTABIICHHE T'CHOTHITUYCCKUX
CXEM CKPCIIMBAHMSI.

OK 01 Tema Ne2.10. Paspabortka rioccapusi.

OK 02 ['enernka dyenoBeka. Penrenne 3aja4 Ha
OTpeeNeHne BEPOSITHOCTH
BO3HUKHOBCHHS

HACJICACTBCHHLIX IIPHU3HAKOB,
HCIOJIb3YysT MCETOABbI T'CHCTUKU
YCJIIOBCKa, COCTaBJICHHUC




TeHOTUITNYECKUX cXeM
ckpemmBanus.  IloaroroBka
YCTHBIX COO0O1IeHH C
IIpe3eHTanuen 0
HACJIEJCTBEHHBIX
3a00J1eBaHUSX YEJIOBEKA.

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tecr.

Pemenne 3ajau Ha
ONpEAeICHUE THUINA MYyTaluu
npu nepenaye
HACJIEICTBEHHBIX TPHU3HAKOB,
COCTaBJICHHE TE€HOTHIIMYECKUX
CXEM CKpEIIUBaHUS.

OK 01
OK 02

Tema No2.12.
Cenekuusi OpraHu3MoB

Tecr.

Pazpabotka rioccapusi.
Pemenne 3ajau Ha
oTpezeieHne BO3MOKHOI'O
BO3HUKHOBEHMS
HACJIEJICTBEHHBIX  MPU3HAKOB
II0 CEJEKIMU, COCTaBJICHUE
TeHOTUITUYECKUX cXeM
CKpEIIMBAHUSI.

Pazpnea 3. Teopus 3BoJrouumn

Kontponbnas pabota
"Teopernueckue aCIEKThI
SBOJIIOLIMM )KM3HU Ha 3emie"

OK 02
OK 04

Tema 3.1.
HCTOPHHBBQmDHHOHHOFqueHHﬂ

@poHTaNBHBINA OIIPOC.
Pa3zpaboTka JE€HTBI BpeMeEHH
pa3BUTHS HBOJIFOL[IOHHOI'O
YyUEHHUS.

OK 02

Tema 3.2.
Mukpo3Bosonus

@poHTaNBHBIN OIIPOC.

Pazpabotka
TEPMUHOB.

rioccapus

OK 02

Tema 3.3.
Makpo3Bosonus

OuenuBaemast
Pa3paborka
TEPMHUHOB.

TV CKYCCHSI.
riioccapus

OK 02
OK 04

Tema 3 .4.
Bo3HukHOBEHHE M Pa3BUTHE KU3HU
Ha 3emie

@poHTANBHBIN OIIPOC.
ITonroroBka u npencTaBleHUE
YCTHOTO COOOIIEHUS U JICHTHI
BpPEMEHU BO3HUKHOBEHUS U
pa3BUTHSA KUBOTHOT'O u
pacTUTENBHOIO MUPA

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue
AHTPOIOrEHE3.

YCJI0BCKA -

@poHTaNBHBIN OMPOC
Pa3paGoTka J5eHT BpeMEHU U
MEHTaJbHBIX KapT Ha BBIOOD:
"OBosronus COBPEMEHHOI0
yenoBeka", "Bpems m nytu
pacceineHus ~ 4YelloBEeKa 110
mianere", "Biusaue
reorpauyeckoil  cpeapl Ha
Mop¢osioruio ¥ (PU3HOIOTHIO
yeJioBeka", "YenoBeuecKue
pacel", o0CyXIeHHE




Pa3nen 4. Dxosorus KonTposbHas padora
'"TeopeTnyeckue aACHEeKThI
3K0JIoTHH"

OK 01 Tema 4.1. Tect 1o  9KOJIOTHYECKUM

OK 07 Okonoruueckue ¢GakTopbl U cpeabl | pakTopaM U cpedaaMm KHU3HU

KHU3HU. OpraHH3MOB.

OK 01 Tema 4.2. CocraBnenue cXeM

OK 02 [Tonynsius, co001IeCTBa, | KPYyroBOpOTa BENIECTB,

OK 07 9KOCHCTEMBI HCIOJIB3YS MaTepualbl

TICKIUH.
Pemenne IIPaKTUKO-
OPHEHTHPOBAHHBIX PACYETHBIX
3aJlaHui o MepEeHOCy
BEIIECTBA U  DHEPrMM B
HKOCHCTEMAax C COCTaBJICHHE
TpopruecKkux Lernein u
MUPaMUL onoMaccel u
SHEPIUH.

OK 01 Tema 4.3. OneHuBaeMast JUCKYCCHUS.

OK 02 buocdepa - riobanbHas | TecT.

OK 07 HKOJIOTUYECKAsi CHCTEMA. Pemenue IPaKTHKO-
OPHEHTUPOBAHHBIX PACYETHBIX
3amaqy Ha oIpeneNicHne
IJIOMAAN  HACAKICHUM  JUIA
CHIDKCHHUS KOHI[CHTPAIUU
YTIIEKUCIIOTO rasa B
aTMocdepe CBOETO peruoHa
MPO’KUBAHMSL.

OK 01 Tema 4.4. Tecr.

OK 02 BnusHue anTponoreHHsIx (akTopoB | Pemenue NpPaKTUKO-

OK 04 Ha Ouocoepy. OPUEHTHPOBAHHBIX PACUETHBIX

OK 07 3alaHMil 10  COXPaHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO
pEeruoHa MPOKUBAHUS.

OK 02 Tema 4.5. OuenuBaemast JUCKYCCHS

OK 04 BrusHue CcONManbHOIKOIOTUYECKUX | BBIMONHEHUS  MpaKTUYECKHX

OK 07 (haKTOpPOB Ha 3I0POBhE YEIOBEKA 3alaHUM: "OnpeneneHue

CYTOYHOI'O pallMOHA MUTAHUS",
"Co3nanve WMHIMBUIYAIbHOU
MaMsiITKH 10  OpraHu3aluu
palMoHaNbHON  (pu3HUecKoi
aKTUBHOCTH"

BeimonHenue  y1abopatopHOU
paboThI Ha BEIOOD:
"YMcTBeHHAs
paboToCOCOOHOCTH",
"Bnusinue a0MOTHYECKIX
(akTOpoB Ha YesloBeKa(HU3KHE
1 BBICOKHE TeMneparypsl)"

IpodeccuonanbHo-
OPUEHTHPOBAHHO COJIePIKAHUE
Pa3znen 5. buosorus B ;KU3HU

3amuTa Kelca: peicTaBlIeHHE
pe3yJIbTaTOB pEUICHUs KEMCOB
(BBICTYIIIICHHE c




MpE3CHTALUEH ).

OK 01 Tema 5.2.4. BoinonHenue keiica Ha aHaIu3
OK 02 [TpoMplnuIeHHAs OMOTEXHOJIOTHS uHpopMaruu O  pa3BUTUH
OK 04 IIPOMBIIIEHHON
OuoTexXHOoNIOrui (1Mo rpynmnam),
MPEJCTaBICHUE  PE3yJbTaTOB
pellieHUs KeHCOB.
Paznen 6. buoskosoruueckue | [IpencraBienune pe3yabTaToB
uccJjieJ0BaHuA BBINOJTHEHHUS.
OK 01 Tema 6.1. BreimonHenne  n1abopaTOpHBIX
OK 02 OcHOBHbIE METOJbl | paboT Ha BBIOOp B
OK 04 OMOAKOJIOTUYECKUX UCCIIEJOBAHUM MUHUTPYTIAX:
OK 07 BnusHue TemmepaTypel Ha

pocT u  (UBHOIOTUYECKYIO

aKTUBHOCTb TPOXIKEBBIX
KJIETOK.

BiisiHMe yrieBonoB Ha pocT U
(U3N0JIOTHYECKYIO
aKTUBHOCTb JPOXIKEBBIX
KIIETOK.

Coueranue BIIMSIHUSA

TEMIIEPATYPhl U YIJIIEBOAOB Ha
poct u  (PUBHOJIOTUYECKYIO
AKTUBHOCTH APOKIKEBBIX
KJICTOK.
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