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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI

OBIIEOBPA30OBATEJIBHOMN JUCHUIIJINHBI «BUOJOT UST»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpPe o0pa3oBaTeabHoi nmporpammbl CITIO

O6meobpazoBaTenbHas JUCHUIUIMHA «bUoNorusy sBIAEeTCS 00sA3aTEIbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBercTBUM ¢ PI'OC CIIO no cneumansroctn34.02.01 CectpuHckoe aeio

TpynoemkocTs qucturuinibl « bruonorus» 0a30BbIl ypoBeHbCOCTaBIsET 144
yaca, U3 KoTopbixl4 wdaca BkIO4aeT NPodeCcCHOHATHLHO-OPUEHTUPOBAHHOE
COJEpKaHUE, YCHIMBaWIIee NPOPUIbHYIO COCTaBISIONIYI0 10 KOHKPETHOM
npodeccun  wiIM  creudanbHOCTH B 3aBucumoctn  oT  DPI'OC  CIIO
npodeccun/CrenuanTbHOCTH.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE  COJEP)KaHUE  BBIOMpaeTcss 1O
00BbekTy «HUenoBek.

[leppon o0yueHHMs ©  pachpeleleHue 10 CEMECTpaM  OIpEIeNeH
o0pa3oBaTeNbHOM OpraHM3alMed C y4eToM HEeOOXOJUMOCTU IPOXOKICHUS
pazznena 6 B BECEHHUM MEPHOJl, YTO CBA3AHO C IMOCTAHOBKOW OHMOJOTMYECKOIO
HKCIIEPUMEHTa, a TakKe C Y4YeTOM JIOTMKHM (OpMHpOBAHUS MPEIMETHBIX
pe3ynbTaToB, OOHMX M MPOQPECCHOHAIBHBIX KOMIIETEHUUN, MEXKIPEAMETHBIX
CBsI3eH c JIpYyTUMHU JTUCIUTUTMHAMU 00111600pa30BaTEIHLHOTO u

obmenpodeccuoHaIbHOTO ITUKIOB yueoHoro miana OTIOIN.



1.2. llenu u muI1aHupyeMble pe3yJabTAaThl 0CBOEHMS JUCHMILIUHbI
1.2.1. Hean nucuMnJinHbI

Hean: ¢gopmupoBanue y oOyJarOMMXCS CHCTEMBI 3HAHUNA O Pa3TUIHBIX
YPOBHSIX KU3HU CO 3HAHMEM COBPEMEHHBIX MPEICTABJICHUU O >KUBOW MHPUPOJE,
HAaBBIKOB IO IIPOBEICHHUIO OWOJIOTMYECKUX HCCIENOBAHUA C COONIOACHUEM
ATUYECKUX HOPM, apTYMEHTHPOBAHHOW JIMYHOCTHOW TMO3UIMUA TO OEpeKHOMY
OTHOIIEHUIO K OKPY>Kalollel cpee.

3agaun:

* TMOJy4YeHHE (PYHIAaMEHTAJIbHBIX 3HAHUW O OHOJIOTHYECKHX CHCTEMax
(Knerka, OpranuzMm, Ilomymsmus, Buua, D3OxocucreMa); HCTOPUH  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUN O XWUBOW MNPUPOJE, BBIJAIOIINXCS OTKPBITUSAX B
OMOJIOTMYECKOM HayKe, pOJIM OHOJIOTHYECKOW Hayku B  (HOPMUPOBAHHUH
COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA; METOJAaX HAYyYHOTO
ITO3HAHMS,;

* OBJIQJICHUEC YMEHUSIMHU JIOTUYCCKH MBICIUTh, 00OCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW NESITEIBHOCTH JIIOAEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHUH; OMPEACNIATh KUBbIE OOBEKTHI B IIPUPOJIC; TTPOBOJIUTH
HAOJIIOJICHUS 3a DKOCUCTEMaMHU C IIEJIBI0 MX OITMCAHUS U BBISIBICHHUS €CTCCTBEHHBIX
U aQHTPOMOTECHHBIX HM3MEHEHUMW; HAaXOAUTh M aHAJIU3UPOBATh HH(POPMAIUIO O
JKMBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEJILHBIX MUHTEPECOB, MHTEIUICKTYyaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00ydYarommxcsl B MPOIEcCe HM3YUYCHHsS] OMOJIOTHYSCKHUX SIBJICHHM;
BBIJIAIOIIMXCS  JIOCTHOKCHUH  OHOJIOTHMH, BOLISAIIUX B  OOIICYEIIOBEUCCKYIO
KYJBTYPY; CJIOKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISIOB, UJCH, TEOpUM, KOHUEMIHM, TUIOTE3 (0 CYIIHOCTH M MPOUCXOKICHUU
YKU3HU, YEJIOBEKa) B XOJ€ pabOThl C Pa3IMUYHBIMU UCTOUHUKAMU UH(OpMAIIIH;

* BOCIIUTAHUE YOEKICHHOCTH B HEOOXOJIUMOCTH MO3HAHUSI )KHUBOW TPUPO/IHI,
HEOOXOIMMOCTH PaIlMOHAILHOTO IIPUPOJIOINIOIB30BaHMS, OCPEIKHOTO OTHOIICHUS K
NPUPOJIHBIM pEecypcaM U OKpYyKalollel cpeae, COOCTBEHHOMY 3J0pPOBBIO;

yBaKEHUs K MHEHHUIO ONIIIOHEHTA MPHU 00CYKICHUH OMOJIOTHYECKUX MPOOIeM;



* HCIOJIb30BaHUE MPUOOPETEHHBIX OWOJOrMYECKUX 3HAHUM U yYMEHUU B
MOBCEHEBHOM >KMU3HU [UJII OLIEHKM TMIOCJIEACTBUI CBOEW JAesTeNnbHOCTH (U
JEATEIIbHOCTH JAPYTUX JIFOJEH) MO OTHOIICHUIO K OKPYXAIOIIEeH cpenie, 3J0pOBbIO
JIpYruX JoJied U COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHHE W COOJIOJIEHHE MEp
npoduIaKkTUKKA 3a00JeBaHUI, OKa3aHWE TMEPBOM TOMOIIM TMpPH TpaBMax,
COOJII0/IEHNE TIPABUII IOBEJICHUS B IPUPO/IE.

1.2.2. IlnanupyemMbie pe3yJibTaThl 0CBOEHHsI 0011€00pa30BaTEILHOM

aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oco6oe 3HaueHue AUCHUILUIMHA UMeeT TIpu GopmupoBaHuu u pazsutuu OK

u [1IK



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeH Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mue!

JluCuuIIMHAPHbIE

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCTIMTAHUSI:

- TOTOBHOCTh K TPYHdy, OCO3HAHUE IIEHHOCTH MAacCTEpCTBa,
Tpynoirooue;

- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOH H
COLIMAIBHOM HAINpaBJICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

MJIaHUPOBaTh M CAaMOCTOSATENBHO  BBIMOJHATH  TaKylO
NESITEIbHOCTD;
- HWHTEpPEC K pa3IuuHbiM cdepaMm mnpodeccrnoHaIbHON

JESITEIbHOCTH,
OBnazneHne YHHUBEpPCAJIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JJOTHYECKHeE [IeliCTBUS:

- CaMOCTOSITENIbHO  (OpPMYJIUpOBaTh U

npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIA OCHOBAHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpENeNATh LEIW JEeSATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBUIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

AKTYAJIIM3UPOBATH

MIpOTUBOPCUUA B

- chopMHpOBaTh 3HAHMA O MeCT€ M POJU OUOJOTHH B
CHUCTEME €CTEeCTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHBI MHUpa, B
MO3HAHWU 3aKOHOB TMPHPOJBI M PEIICHUH >KU3HEHHO
BaXKHBIX COLMAJIbHO-ITHUYECKUX, HKOHOMHYECKUX,
HKOJIOTHYECKUX TPOOJIEM YeJOBEYeCTBa, a TaKkKe B
peleHnu BOIIPOCOB paLOHAIBHOTO
MPUPOJIONIONB30BAHUS; B (POPMHUPOBAHUHM IIEHHOCTHOTO
OTHOILEHHsI K IPUPOE, OOILECTBY, YEIOBEKY; O BKJIAJE
POCCHUHCKMX U 3apyOEXHbIX Yy4Y€HBIX - OHOJIOTOB B
pasBuTHE OUOJIOTHH; (DYHKIHMOHAIBHOW TI'PaMOTHOCTH
YeJI0BeKa ISl pelICHHUs )KU3HEHHBIX MPOo0IIeM,

- yMeTb BIAJeTh CHCTEMOW OHMOJIOTMYECKMX 3HAHHMH,
KOTOpast BKIFOYAET:

OCHOBOIIOJIATalOIIMe  OMOJOrMYecKHe  TEPMHUHBI U
noHATUST ()KU3HB, KIIETKA, TKaHb, OPTaH, OPraHu3M, BUI,
MOMyJISAIMsS,  JKOCHcTeMa,  OuoleHo3,  Ouocdepa;
METa0OJIM3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHTET,
OuocuHTe3  Oenka, OWOMOIMMEpPBI, JAUCKPETHOCTD,
CaMOpETyJISIIIHA, CaMOBOCIIPOU3BEICHHE,

- BHOCUTb KOPPEKTUBBl B  JI€ATEIBHOCTb, OLIEHUBATh | HACIEACTBEHHOCTb, U3MEHYUBOCTb, DHEPrO3aBUCUMOCTD,
COOTBETCTBUE  PE3YyJbTAaTOB  II€JIIM, OLEHUBaTb PHUCKHU | POCT U pa3BUTHE);

IIOCJIEICTBUM I€ATEIILHOCTH; Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
- pa3BHBaThb  KpeaTHBHOE MblnuieHWe npu  pemeHun | M Ilneiinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO

! YKa3blBaloTCA NIMYHOCTHbBIE meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), opmupyemble 0b6w,eobpazoBaTeibHON ANCUUNANHON

2 OuncumnanHapHble (NpeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHein pegakumm ot 12.08.2022)




YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbI€ HCC/IeI0BaTEILCKHE TeHCTBHS:

- BIAJCTh HAaBBIKAMH  y4eOHO-HCCIICIOBATEILCKOH U
MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs pooJieM;

- BBISBIIATE NPUYNHHO-CIICICTBCHHBIE CBSI3H u
aKTyaJIM3MpOBaTh 3aJady, BBIJIBUTaTh TMIIOTE3y €€ PELICHUS,
HAXOAWTh  ApPryMEHTBl  JUIS  JOKa3aTelIbCTBA  CBOUX
YTBEPIKIACHHM, 33/1aBaTh MapaMETPhl K KPUTEPUH PEIICHUS;

- aHaJNW3UpOBaTh IIOJIyYEHHBIE B XOJIC€ PCIICHUS 3aJa4d
pe3yJbTaThl, KPUTHYECKH OLCHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPCHOCHTh 3HaHUS B I[IO3HABATEIBHYI W
MPAKTHYECKYIO 00JIACTH KU3HEICATCIIBHOCTH,

- yMETh HWHTETPHPOBATh 3HAHUS M3 Pa3HBIX TMPEIAMETHBIX
o0OJacrei;

- BBIIBUTATh HOBBIE
MOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh HX HCIIOJb30BaHHS B I03HABATCILHON H
COILIMANILHOM MPaKTUKE

HacCu, IMpcajiaraTb OPHUIMHAJIbHBIC

ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHas
Teopuss  HacienctBeHHocth T. Moprana, 3akoH
3apoabiieBoro cxoacrsa K. bapa, s3BosronnoHHas Teopust
Y. /lapBuHa, CUHTETHYECKas TEOPHs 3BOJIIOIUHU, TEOPUS
arTpornioreHe3a Y. Jlapsuna; teopusi 6uoreounenoza B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o IleHtpax
MHOrooOpasusi W TNPOUCXOXKIEHHUS  KYJIbTYpHBIX
pactenuii, A.H. CeBepiioBa - 0 NyTAX W HaNpaBICHUSIX
sposronnu, B.W. Beprasckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpPa3usi MOTOMKOB MEPBOTO IMOKOJICHUS,
pacllerieHHs] MPU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUS
npu3HakoB ['. MeHnens, CUEIJIEHHOTO HacCelI0BaHUS
IIPU3HAKOB M HAPYLICHUS CLEIUIeHUs reHoB 1. Moprasa;
TOMOJIOTUYECKUX pAIOB B HaCJEACTBEHHOMN
U3MEHUYMBOCTU H.MN. Baswuiona, I'€HETUYECKOI0
paBHoBecus JIx. Xapau u B. BaiinGepra; 3apoapIeBoro
cxonctea K. bopa, Owmorenermueckoro 3akoHa D.
I'exkens, @. Mromiepa);

HNPUHIUIBI (YUCTOTHI TaMET, KOMIIEMEHTapHOCTH);
npaBwia (MuHuMmyma 1O. Jlubuxa, 3KoJIOrm4eckoin
UpPaMU/Ibl YUCesl, OMOMacchl U SHEPTUN);

runore3bl (koanepsatHoil A.M. OmnapuHa, NmepBHYHOTO
oynbona JIx. Xongedina, wMukpocpep C. @Poxkca,
puboszuma T. Yek);

- chopMHpOBaTh YMEHHUS PpaCKpbIBaTh COJEpKaHHE
OCHOBOIIOJIATAlOIIMUX OMOJOTHYECKUX TEOPUH U TUIIOTE3:
KJIE€TOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
ABOJIFOLIMOHHOW, TPOUCXOXKJIEHUSI >KU3HHM U YEJOBEKa;
BJIaJICHME CHCTEMOM 3HAHMH 00 OCHOBHBIX MeETOJax
HAy4YyHOTO TO3HAHMS, MCIIOJIB3YyEMbIX B OMOJIOTHMUECKHUX

UCCIICIOBAHMIX  KUBBIX OOBEKTOB UM  DKOCHCTEM
(ommMcanme, wW3MepeHWE, IMPOBEACHUE HAOIIOICHHN ),
croco0aMy  BBISIBIGHHS U OIEHKHM aHTPOIIOTEHHBIX

W3MEHEHUH B MPUPOJIE;




- chopMupoBaTh YMCHHSI pacKphIBaTh
OCHOBOIIOJIATaloIIMe  OMOJOTHYECKHEe  3aKOHbl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, O. I'ekkens, @. Mrosuiepa, K. bapa), rpanutibr
WX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

- YMETb BBIJICNIATDH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUS BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIraHU3MOB, BHJIOB,
OMOTreo1eH030B, IKOCUCTEM U Onochepsr;

CTPOCHHUS OpraHOB W CHUCTEM OpPraHoB pAacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IMPOIIECCOB JKU3HEICATEIBHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTeHH, XUBOTHBIX U
YeIIOBEKA;

OMOJIOTMYECKHUX MIPOLIECCOB: oOMeHa BEIIECTB
(Merabonu3M), MHGOpPMAMU U MPEBpAIIECHUS SHEPruw,
OpoXeHUs, aBTOTPO(PHOr0O MU TETEPOTPOPHOrO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEil03a,
ramMeToreHesa, AMOpHOreHes3a, IMOCTIMOPUOHATBLHOTO
pa3BUTHA, PA3MHOXKEHUS, WHIUBUIYaTHHOTO pPa3BUTHUS
opranm3Ma (OHTOTCHE3a), B3aWMOJCWUCTBHS TCHOB,
rerepo3uca;  JEHCTBUIl ~ HMCKYCCTBEHHOro  0TOOpa,
CTaOMITM3UPYIOIIETO, JBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa; AIIOATPUIECKOTO u
CUMTIATPUIECKOTO BHI000pa30BaHNS; BITUSTHUS
JIBUKYIUX CUJT DBOJIONUU Ha TE€HO(OH[ TMOIMYISAINN;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHWs,
YyepelOBaHUS HAIMpPaBICHUA SBOMIOIUH;, KPYroBOpOTa
BEIICCTB U MTOTOKA YHEPTHUHU B IKOCHCTEMAX;

- MpUOOPEeCTH OMBIT MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHHWSI, WCIOJIb3YeMbIX B  OHOJIOTHU:
HAOIO/IEHUsT U OIMHMCAHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBIICHUH; OpPTaHW3allid W TPOBEIACHHUS OMOJOTHYIECKOTO
DKCIIEPUMEHTa,  BBIABMKCHHS  THIOTE3,  BBIABIATH
3aBHCHMOCTH MEXKIY HCCICIyeMBIMA  BEJIUYHHAMU,




OOBSCHATH TOJYYCHHBIE PE3yJIbTaThl U (OPMYIUPOBATH
BBIBOJIBI C MICTIOJIb30BAHUEM HAYYHBIX MOHSATHH, TCOPHHA U
3aKOHOB;

- chopmupoBaTh YMEHHsI BBIJCISTH CYIICCTBEHHBIC
MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHOT U OIYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OHMOTeOIIEeHO30B M JKOCUCTEM; OCOOEHHOCTH MPOIECCOB
oOMeHa BEIIECTB W MPEBPAICHHS JHEPTrUU B KIIETKE,
doTtocuHTE3a, IUIACTHYECKOTO U  JHEPreTUYECKOTrO
obMeHa, XEMOCHHTE3A, MHTO3Q, Meiio3a,
OTLIOIOTBOPEHUS, pa3BHUTHSA u Pa3MHOKEHUS,
WHAUBUAYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOprOBI 3a CyIECTBOBAaHUE, ECTECTBEHHOIO OTOOpa,
BHJ1000pa30BaHMs, IPHUCIOCOOJICHHOCTH OPTraHM3MOB K
cpelne OOWTaHWS, BIMSHHUS KOMIIOHCHTOB JKOCHCTEM,
AQHTPOIIOTCHHBIX HM3MEHEHHWH B OKOCHCTEMaX CBOCH
MECTHOCTH, KpyroBOpOTa BEHICCTB U IPEBpaIICHUC
sHepruu B Ouocdepe;

- chopMUpOBAaTh YMEHHUS TMPUMEHATH IMOJYYCHHBIE
3HaHUS Uil OOBSACHEHMs] OMOJOTUYECKHX IPOIECCOB M
SBIICHUHN, AN TPUHATUS TPAKTUYECKUX pEIICHUN B
IMOBCEIHEBHOM  JKM3HM C  IEIbI0  OOecIeueHHs
0€30MacHOCTH  CBOEr0  3J0POBbsI U 370POBbBS
OKPY’KaIOIINX JIIOJIeH, COOMIOEHUs 30pOBOro 00pasa
JKU3HU, HOPM TPAMOTHOTO TIOBEIEHUS B OKpY’KaroIen
NPUPOJHON  cpene;  MOHUMAaHHE  HEOOXOIUMOCTH
WCIIONIb30BaHUsl JOCTUKEHUM COBPEMEHHOH Ouonoruu u

OMOTEXHOJIOT U JUTSL palMOHAIBHOTO
IIPUPOJOIIOIB30BAHMS; yMeHue UCIIOJIb30BaTh
COOTBETCTBYIOLIUE apryMEHTHI, OHMOJIOTMUECKYIO

TEPMHUHOJIOTHIO W CHMBOJIMKY JJs JOKa3aTellbCTBa
POJICTBA OPTraHU3MOB PAa3HBIX CHCTEMATHYCCKHUX TPYIIIL;
B3aMIMOCBSI3M OPTaHW3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YEJIOBEUYECKUX pac; HEOOXOAMMOCTH 3JI0pOBOro oOpasza




KU3HHU, COXPAaHEHHsI Pa3sHOOOPa3Hsi BUIOB M SKOCHCTEM,
KaK  YCJOBHMSI ~ COCYLIECTBOBaHHMS  MPUPOIBI U
4eJI0BEYECTBA;

- copMHUpoOBaTH YMEHHUSA pelllaTh OMOJOTHUECKHE 3a/1a4H,
COCTaBJISITh T'€HOTUIIMYECKHE CXEMbl CKpEIIMBaHUS AJIs
pa3HbIX TUIIOB HACJIEIOBAHMS MPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMbl IIEPEHOCA BEIIECTB U SHEPruu B
sKOcHCTeMax (LeMU MUTAHUS, UIIEBbIE CETH), BBISBISAThH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY HCCIENLyEMbIMU
OMOJIOTrMYeCKUMH 00BbEKTaMHU, MTPOLIECCaMH U SIBJICHUSIMU;
JIeN1aTh BBIBOJBI U NMPOTHO3bI HA OCHOBAHUM MOJIyUYEHHBIX
pE3yJIbTaTOB;

- chopMHpOBaTH YMEHHS KPUTHYECKH OLECHHBATH
uH(pOpPMALIHIO OHOJIOTMYECKOro coJIepKaHus,
BKJIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOM MH(pOpManuu, Hay4yHO-
HOMYJISIPHbIE MaTEpUalIbl); HHTEPIPETUPOBATh AITUUECKUE
acTieKThl COBPEMEHHBIX HCCJICIOBAaHUH B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJIOIUH; PacCMaTPUBATh ITI00aJIbHBIE
HKOJIOTHUECKHE poOsIeMbI COBPEMEHHOCTH,
¢dopMHpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO0, YMEHHE OIEHMBAThb ATHUYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIIEI0OBaHUN B 00JacTH OMOTEXHOJIOTHU
" TeHETUYECKUX TEXHOJIOTUI (KJIIOHUpOBaHUE,
HCKYCCTBEHHOE OILTIOIOTBOPEHHUE, HaIpPaBJIEHHOE
U3MEHEHHE TEeHOMa M CO3JaHhe  TPaHCTEHHBIX
OpPIraHU3MOB);

- chopMHpoBaTH YMEHHS CO37aBaThb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHHUS Ha OCHOBE
OMOI0rnYecKon uH(popMauu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO WCIONB30BaTh TMOHSTUHHBIN
anmapat OUOJIOTHH;

- yMeTh BBIABUTATh THIIOTE3bI, MPOBEPATH  HX
SKCIEPUMEHTAIbHBIMU CPEACTBAMHU, (opMyIHpys Ielb




UCCJIE0BAHNS, aHAIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThI
U JeN1aTh BBIBOJBI;

- NPHUHMMATh Y4YaCTUE B HAy4YHO-HUCCIEAOBATEIIbCKON
pabore 1o OMOJNIOTMH, SKOJOTMM M  MEAMLUHE,
NPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB U
nyOIMYHO MpPEJCTABIATh IOJTYYEHHBIE pe3yJbTaThl Ha
YYEHHUYECKUX KOH(PEPEHIHMIX Pa3HOT0 YPOBHS,

OK 02. Ucnonib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIpETaluU
UHPOpPMALIUU U
nH($OpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

B o0nacti eHHOCTH Hay4yHOrO NO3HAHUSA:

- c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO DPa3BUTHsSI HAayKHM U OOIIECTBEHHOMN
NPaKTUKH, OCHOBAHHOTO Ha Janore KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHMIO CBOETO Mmecra B
HOJIMKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHME S3BIKOBOM M UYHUTATEIbCKOW KYJBTYPbI
KaK CpeJICTBa B3aMMOJCHUCTBHUS MEXIY JIIOJbMH M TO3HAHUS
MUDA;

- OCO3HaHHWE LEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTH
OCYILECTBIISATh IIPOEKTHYO u UCCIIE/I0BATEIbCKYIO
JeSITeTbHOCTh WHANBHUYAIBHO U B TPYIIIIE;

OBnajeHne YHUBEPCAIbHBIMU Y4YeOHBIMU IO3HABaTEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJIaJICTh HABBIKAMH MOJYYeHUS HH()OPMAITMN U3 HCTOYHHKOB
pasHbIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIATH IOWUCK,
aHaNN3, CHUCTEeMATH3allMI0 M WHTEPIPETaNnio WHPOPMALUU
pas3INYHbIX BUAOB U (POPM NpPECTABICHHUS;

- Cco3lIaBaTh TEKCTHl B pPa3IMYHBIX (opMarax ¢ y4eTOM
Ha3HaueHUs WHPOpMallMKd U IEJeBOH ayAWTOPHH, BBIOHpas
ONTUMAITEHYIO (DOPMY MTPEICTABICHHS U BU3Yy N3,

- OLIEHMBATh JIOCTOBEPHOCTh, JIESTMTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBUE NMPABOBBIM U MOPAITFHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BaTh cpeacTsa MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKAaTHBHBIX M OpraHM3allMOHHBIX  33Ja4  C

-cpopMupoBaTh  YMEHHS  KPUTHYECKH  OICHUBATh
nH(OPMALIHIO OMOJIOTUYECKOT0 COJZIEpKaHUs,
BKJIIOUAIOIIYI0 TICEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHMKOB (Cpe/ICTBa MacCOBOM MH(OpMAIMU, HAYYHO-
MOMYJISIPHBIE MaTEpUalbl); HHTEPIPETUPOBATh ITUUECKUE
aCTIeKThl COBPEMEHHBIX WCCIICJIOBaHHA B OHOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATH ITUYCCKUE ACTICKTHI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUU, MEAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TI00ATBHBIE IKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO ITO3HIIHI0, YMEHUE OIEHUBATh ITUYCCKUE

aclieKTbl COBPEMEHHBIX HCCIeOBaHUNH B  objacTu
OMOTEXHOJIOTUU U TEeHETUYECKUX TEXHOJIOT U
(KJIOHMpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHE,
HalpaBIEHHOE  M3MEHEHHWE TE€HOMa M CO3JaHHe
TPAHCT€HHBIX OPTraHU3MOB);

- copmupoBaTh yYMEHHS CO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
Onosorn4eckon uH(popMauu u3 HECKOJIBKUX
HUCTOYHUKOB, TPaMOTHO MHCIOJIb30BaThb IMOHATUHHBIN

anmapat OMoJIoTHr




cobioieHueM TpeboBaHUH SPrOHOMUKH, TEXHUKU
0€301IacHOCTH, TUTHEHBI, PECypcocOepeKeHHs, NPAaBOBBIX M
TUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€3011acHOCTH;

- BJIQJIETh HAaBBIKAMH PACIO3HABAHUS U 3alIUTH MH(OpMAaLUH,
UHPOPMALMOHHON 0€30MaCHOCTH JMYHOCTH

OK 04. DddexTuBHO

B3aUMOJCUCTBOBATh U
paboratb B
KOJUICKTUBE i
KOMaHjIe

- TOTOBHOCTb K CaMOpPa3BUTUIO, CaMOCTOSITEIIBHOCTH H
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU yueOHO-HCCIIeJ0BATENNbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OsilaieHHe  yHHBEpPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
NeHCTBUAMM:

0) coBMecTHasi 1eATEIbHOCTD.

- IIOHUMAaTh M HCIOJb30BATH IIPEUMYILECTBA KOMAHIHOW H
UH/IUBUYaJIbHOM paboThI;

- IIPUHUMATH LEIH COBMECTHOM NEeATEIbHOCTH,
OpPraHM30BBIBATH M KOOPAMHUPOBATH JIEHUCTBUSA IO €€
JOCTH>KEHHIO: COCTABIIATH IUIAH JEHCTBUN, paCIIPENEIsATh POJIH
C Y4YeTOM MHEHMH YYaCTHMKOB O0OCYXJaTb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpAMHUPOBaTb U BBINOJHATH pPabOTy B  YCIOBHUAX
peanabHOrO, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBIIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B

Pa3IMYHbIX CUTYyalLUsIX, MIPOSIBJISITH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJassTUBHBIMH
JeHCTBUSIMH

I') IPUHATHE ceOsl M IPYTHX JIIOJeii:

- NPUHAMAThb MOTHBBI W apryMEHTBHl JApPYTHX JIOJEH IIpHU
aHaJIu3e pe3yJIbTaTOB JEATEIIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIOJIeH Ha OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYTroro
9eJI0BeKa

- chopMHpoBaTH YMEHHS CO37aBaThb COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBICE COOOIICHHS Ha OCHOBE
OHoI0rHYecKoi uHpopmauu nu3 HECKOJBKUX
HWCTOYHUKOB, TIPaMOTHO HCIOJIb30BaTh IOHSATUHHBIN
anmapar OHOJIOTHH;

- yMETh BBLABUraTh THUIOTE3bI, MPOBEPATh  HUX

HKCIEPUMEHTAIbHBIMU CpeACTBaMH, (HopMyIupys Leib
WCCJIE0BAHMS, aHAIM3UPOBATh MTOJYYEHHBIE PE3YJIbTAThI
U JIeN1aTh BBIBOJBI,

- NPHUHHMATh Y4YacTHE B HAy4YHO-HCCIEAOBATEIIbCKON
pabore 1o OMOJNOTMH, SKOJIOTUM M  MEAMLUHE,
POBOIUMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB U
nyOJIMYHO MNpPEACTABIATh IOJIYYEHHBIE pe3yJbTaThl Ha
YUYEHUYECKUX KOH(EPEHIUAX Pa3HOr0 YPOBHS




OK 07.
ConeilicTBOBaThL
COXPAaHECHUIO
OKpY’Karolleu cpepl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMaTa,

B 00s1acTH3K0/10IrMYECKOr0 BOCTIMTAHHUS:

- c(hopMHPOBAHHOCTH SKOJIOIMYECKON KYyJIbTYpbl, TIOHUMaHHE
BJIMSIHUS COLMAIbHO-DPKOHOMUYECKHUX ITPOLIECCOB HA COCTOSTHUE
IPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHUE TJI00AIbHOTO
XapakTepa 3KOJOrHYECKUX Ipodiem;

- TUIAHUPOBAHMUE U OCYIIECTBIICHHUE JECHCTBUN B OKPY>KaroIIeH
Cpelne Ha OCHOBE 3HAHUs LEJed YCTOMYMBOIO Ppa3BUTHUSA

- BJAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOIAX
HAay4YHOT'O TIO3HAHUS, MCIIOJIb3YEMBIX B OHOJIOTHYECKUX

UCCIICIOBAHMSX  JKUBBIX OOBEKTOB U  DKOCHCTEM
(ormMcanme, wW3MEpeHUE, IMPOBEACHUE HAOIIOJACHHN ),
croco0aMy  BBISIBJICHHST W OICHKHM aHTPOIIOTEHHBIX

M3MEHEHUHN B IPUPOJIE;
- YMETh BBISBISTH OTIMYUTEIBHBIC TPU3HAKH HKHUBBIX

MPUHIIMIIBI YeJI0BEYECTBA, CUCTEM, B TOM 4Hucje I'puOOB, PaCTEHUM, JKUBOTHBIX U
OepexIIMBOTO AKTUBHOE  HEMpUATHE  JCHCTBHI, MNPUHOCAIIUX  BpPEJ | YEIOBEKa; MPUCTIOCOOICHHOCTh BHIOB K CpE/ie OOUTAHUS,
MIPOU3BO/ICTBA, OKpYXaroleu cpene; abMOTHYECKHX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,
3¢ (HeKTHBHO - YMEHHE NPOTHO3UPOBATh HEOJArONMPUSTHBIE DKOJIOTMYECKUE | B3aUMOCBS3EH OpraHUu3MOB B COO0IIeCTBAX,
NeiCTBOBATH B MOCNEACTBUS MPEAIPUHUMAEMBIX JCHCTBUMA, MPEIOTBPALaTh | AaHTPONOTEHHBIX HW3MEHEHUH B OSKOCHUCTEMax CBOeH
Ype3BBIYANHBIX ux; MECTHOCTH;
CUTYaLUAX - pacuIMpeHHE OMbITa  JEATEIbHOCTH  HOKOJIOTMYECKOH | -  yMEeThb  BBIIGISATH  CYIIECTBEHHBIE  MPU3HAKU
HaIpaBJICHHOCTH; OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB
- OBJAJICHHE  HaBbIKaMU  y4eOHO-UCCIIEIOBATENbCKOH, | (MeTaboau3M), MHGOpPMAIMU U MpPEBpaIlCHUs SHEPTUH,
MIPOSKTHOM M COIMAIILHOM JIESTCIIbHOCTH OpO’KeHHUs, aBTOTPOPHOIO U TETEPOTPOPHOrO THUIIOB
nUTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEil03a,
raMeToreHesa, dSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHSA, PA3MHOXKEHUS, WHIUBUIYATHLHOTO Pa3BUTHS
opranu3Ma (OHTOT€He3a), B3aUMOACWUCTBHUS T€HOB,
reTepo3nca;  JEUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOUITU3UPYIOIIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; IJIONATPUIECKOTO u
CUMMATPUYECKOTO BHUJI000pa30BaHNUS; BIITUSTHUS
JBIKYIAX CHJ DBOJIONUU Ha TEHO(OH[ TOIYJISINN;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHuf,
Yepe/OBaHMs HAMPABICHUH 3BOJIOIUH; KPYroBOpPOTa
BEIIIECTB U MTOTOKA YHEPTUU B DKOCHCTEMAX
K 1.4 - OBJIQJICHUE BUAAMHU JICSTEIBHOCTH IO TOJTYYEHHIO HOBOTO - YMEHHE BBIACIATH CYNIECTBEHHbIC MPHU3HAKU:CTPOCHUS
OCyIEeCTBIATh YXO | 3HAHWS, €r0 HHTEPIIPETAIINH, TIPeOOPa30BAHUIO U MPUMEHEHHUIO | OPTAHOB W CHCTEM  OPraHOBYEIIOBEKA; IPOIIECCOB
3a TeJIOM MaIueHTa B PA3JIMYHBIX YYEOHBIX CUTYAIIUSAX, JKUZHEJEATEIbHOCTH,  MPOTEKAIONUX B OpraHu3Me
- OCYIIIECTBIIATH IIeJICHANIPABICHHBIH ITOMCK ITEPEHOCA CPEICTB | YeloBeKa
U CIIOCOOOB JICHCTBHSI B TPO(ECCHOHAIBHYIO CPEY; -yMEHHE  MOTHMBHMPOBAaTh  CBOM  BBIOOp  Oymymie




- BIIQJICTh Pa3IMYHBIMH CIIOCOOAMU OOIICHUS U
B3aUMOJICUCTBUS;

po(hecCHOHANTLHOM JIeATETPHOCTH B 00JacTH OMOJIOTHH,
MEAMIMHBI, OMOTEXHOJIOTUH, TICUXOJOTHH YIIIyOIsATh
ITI03HABATEJIbHBIN HUHTEPEC, HaIlpaBJICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH Mpodeccuu u
NpoJOIDKeHHEe  OMOJIOTHMYECKOoro  oOpa3oBaHHs B
YUPEXKICHUAX CPeIHEro MpodecCHOHATBHOIO U BBICIIETO
o0Opa3oBaHwUsl.

[IK 2.1

[IpoBonuTs
o0cienoBanue
MIAI[UEHTOB C TEJTBIO
JTUarHOCTHKHU
HECJIO)KHBIX OCTPBIX
3a00seBaHn U (WITH)
COCTOSTHUU
XPOHUYECKHX
3a00JI€BaHUN U UX

-aHaJIM3UPOBATH MOJIyYEHHBIC B XOJI€ PEUICHHUS 3a1a4u
pe3yabTaThl, KPUTUUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX yCIIOBUSIX;

- IaBaTh OILIEHKY HOBBIM CUTYAIlUsIM, OIICHUBATh
MPUOOPETEHHBIN OMBIT

- YMCHHE BBIJICIIAT CYIIECTBEHHBIC TPU3HAKU:CTPOCHUS
OpPraHOB M CUCTEM OPraHOBYEIIOBEKA; IMPOIIECCOB
JKU3HECATCIIBHOCTH, ITPOTEKAIOIINX B OPraHU3Me
YEJIOBEKA;

-yMEHHE MOTUBUPOBATh CBOI BbIOOp Oyay1eit
poeCCUOHAIBHON JEATEIHHOCTH B 001aCTH OUOJIOTHH,
MEIULUHBI, OMOTEXHOJIOTUH, ICUXOJIOTUH YIITyOJIATh
ITI03HABATEJIbHBIN MHTEPEC, HAIIPABIICHHBIN Ha
OCO3HaHHBII BEIOOP COOTBETCTBYIOMIEH npodeccuu u
IPOJOJDKEHHE OMOJIOTHYECKOro 00pa3oBaHus B
YUPEKACHUAX CPETHET0 MPO(HEeCCHOHATBHOTO U BBICILIETO
o0pa3zoBaHwUsl.

IIK 2.2 Ha3nauats u
MIPOBOJIUTH JICUCHHE
HECJIOKHBIX OCTPBIX
3a00s1eBaHUM U (UJIN)
COCTOSIHU,
XPOHUYECKHUX
3a00JIeBaHUM M HX
obocTpeHui, TpaBM,
OTpAaBJICHUU

- OBJIAICHUC BUAAMH ACATCIBbHOCTHU IO IMMOJIYYCHHIO HOBOI'O

3HaHMSI, €r0 UHTEPIIPETALUU, TIPE0OPA30BAHUIO U PUMEHEHUIO

B pa3JINYHBIX yqe6HbIX CUTyalusIx

- YMCHHUC BBIACIIATL CYHICCTBCHHBIC INMPHU3HAKU:CTPOCHUS

OPraHOB M CHCTEM OpraHOBUEIIOBEKA; IPOLIECCOB
JKU3HEJCATEIIBHOCTH,  IPOTEKAOIMX B  OpraHu3Me
4eJI0BeKa

-yMEHHE€  MOTHMBHMPOBaTH CBOM  BBIOOp  Oyaymiei

MpoeCCUOHAIBHON JIEATETLHOCTH B 00J1acTh OUOJIOTHH,
MEIUIUHBI, OWOTEXHOJIOTUH, IICUXOJIOTUU YIIyOIaTh
ITO3HABATEJIbHBIN HHTEpEC, HaIlpaBJICHHBIN Ha
OCO3HAHHBII BBHIOOP COOTBETCTBYIOIIEH mpodeccun u
NpOJO/KeHHe  Ouojiormyeckoro  oOpa3oBaHusi B
YUPEKACHUAX CPEAHEro NMpo(hecCHOHAIBHOTO U BBICIIETO
00pa3oBaHwMsl.




IIK 2.3
OcylecTBIISITh
JTMHAMUYECKOe
HaOJIFOeHE 3a
NAalMEeHTOM IpH
XPOHUYECKHUX
3a00JeBaHUAX U (MITH)
COCTOSTHHSIX, HE
COMPOBOKAAIOITUXCSI
YIpO30H KU3HU
ManyreHTa

- OCYILIECTBIIATH 1I€JICHANPABICHHBIN TOUCK NIEPEHOCA CPEACTB
U cioco00B AeicTBUS B TPO(PECCUOHAIBHYIO CPELY;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B
JeSITENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM

- YMCHHUC BBIACIATH CYIICCTBCHHBIC IMPU3HAKN: CTPOCHUA

OpPraHoB M CHUCTEM OpraHOB YEJIOBEKa; IPOLECCOB
JKU3HEACATEIIBHOCTH,  IPOTEKAKOIUX B OpPraHU3Me
YeJIoBeKa

-yMEHHE MOTHBHPOBAaTH  CBOM  BBIOOp  Oymymiei

IpoeCCHOHATIBHON EATEIbHOCTH B 001aCTH OMOJIOTHH,
MEIUIUHBI, OWOTEXHOJIOTUH, IICUXOJIOTUU YIIyONIaTh
II03HABATEIIbHBIN UHTEpEC, HaIPaBJICHHBIN Ha
OCO3HAHHBII BBHIOOP COOTBETCTBYIOIIEH Npodeccuu u
IpoJOJDKEHUEe  OMOJIOTMYecCKoro  oOpa3oBaHHs B
YUPEXKJIECHUAX CPEIHEro NPOPECCHOHATBHOIO U BBICILIErO
00pazoBaHus

[IK 5.1 ITpoBoauTH
o0cienoBanue
MAIMEHTOB B LIEJSAX
BBISIBJIICHUS
3a00J1eBaHUM U (UJIN)
COCTOSIHUH,
TPEOYIOMMX OKa3aHUs
CKOpOM MEIUIIUHCKOMN
MOMOIIIU B
SKCTPEHHOU U
HEOTJIONKHOU PopMax,
B TOM YHCJIE€ U BHE
MeEIUIIMHCKON
OpraHu3aIu

- CaMOCTOSITEILHO (POPMYIIMPOBATH U AKTYaAITU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTH KOppCKTI/IBH B ACATCIBHOCTD, OICHUBATDH
COOTBETCTBHUE PE3YJbTATOB IIEJISIM, OLICHUBATh PUCKHU
MMOCJIEACTBUN JEATCIbHOCTH

- yMEHHUE BBIJIBUTaTh THUIOTE3bl, TPOBEPATH UX
AKCIIEPUMEHTAIbHBIMU CPEACTBAMU, (DOpMYIHpYys Ielb
WCCJICIOBAHMS, aHATM3UPOBATh MOTYUYEHHBIC PE3yJIbTaThI
U JIeTIaTh BBIBOBI




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JANCIHUIIJIMHBI «BUOJIOT U »

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buna yuyeO6Hoil padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 144
B T.Y.

OcHOBHOE coJepkaHue 114
BT. U..

TEOPETUYECKOE 00yUCHHE 72
PAKTHYECKUE 3aHATHUS 36
1abopaTOpHBIC 3aHATHUS 6
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COEPKAHME 1
(conep:kaHue MPUKIATHOTO MOTYJIs1)

TEOPETHUYECKOE 00yUeHUE 2
PaKTUYECKUE 3aHATHUS 10
1abopaTopHBIC 3aHATHUS 2
KoHTpoJibHbIe padoThl 8
IIpomexyTouHasi arrecTanus (IK3aMeH) 8
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2.2. TemaTu4eCKHMH IJIAH U COAEPKAHUE AUCIHUTIIUHBI

HaumeHoBaHue Copep:xanue yueOHOro MaTepuasia (0CHOBHOE U NPo(deccuOHAILHO-OPHEHTHPOBAHHOE), Oobem | @opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOAYJIb (MPHU HAJIMYHH) 4acoB | KOMIIETeHUHH
1 2 3 4
Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJILHAS eIMHMIIA KUBOT'O 36
Tema 1.1. OCHOBHOE co/Iep;KaHue 2
buojorus kak TeopeTnueckoe odyueHue: 2
Hayxa Buonorus xak Hayka. CBsi3b OMOJIOTHH C JPYTUMHU HayKaMu: OMOXuMusi, Onodusnka, OMOHMKA,
redoreorpadus u 1p. Poab u mecto Ouosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA. OK 02
3HavyeHne Onoorndeckux 3Hanuil. ictopus 6nonoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
NO3HAHUS NPUPOAbL. METOAbI LIUTOJOTHH: MUKPOCKOMHUSL, XpoMaTorpadus, 31eKTpodopes, METo 1 MEUEeHbIX
aToMoB, nuddepernnanbHoe NeHTPUPYTUPOBAHNE, KYIbTYPa KIETOK
Tema 1.2. Oomas OcCHOBHOE co/Iep:KaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHune: 2
KH3HH Paznoo0Opasue 6uocucrem. Opranu3anys OMOJIOTUIECKAX CUCTEM. Y POBHH OPTaHU3AIUH OMOCUCTEM:
MOJIEKYJISIPHO-T€HETUUECKUN, OPraHOUIHO-KJICTOYHBII, OpraHn3MEHHBbIH, MOMYJIALHOHHO-BU0OBOH, OK 02
AKOCHUCTEMHBIN (OMOTreoleHOTHYeCKHit ), Onocdepubiii. Hayku, nzydaromniue OMoI0oruyeckne 0ObeKThl Ha
pasHBIX YPOBHSIX OpraHu3auy xku3Hu. OO1Ias XapaKTepuCcTHKa )KU3HHU, CBOMCTBA KUBBIX CUCTEM.
[Iporeccel, mpoucxoasmue B OMOCUcTEMax
Tema 1.3. OcHOBHOe co/iep:KaHue 6
buogoruyeckn Teopernueckoe o0yueHue: 2
BAKHBIC Xumnueckuil cocta kieTku. Heopranumueckue BeniecTa KI€TKH, UX OMOJIIOTHYecKas poib.
XHMH1ECKHE Opranuueckue BelecTBa KiaeTku. buonornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN OeIKOBON
COCTHHEHMS MoJIeKyJIbl. DepMeHTHI, MPUHIMI UX ASUCTBUS. YTIeBobl. bruonoruueckue GpyHKIUN yIiIeBO0B.
Jlununel. O6mumii mad crpoenus. I'uapodpunbHo-TUaApOdoOHBIE cBOMicTBA. Kiaccudukamus Iunuaos. OK 01
buonornueckue pynkuuu munuaoB. AT®. Ctpoenue monekyiasl AT®. buonornyeckue pynximnu ATD 85 82

IIpakTH4YeckHne 3aHATHSA:

Ponw 6enkoB, yriieBoI0B U )KMPOB B OpTaHU3MeE YeJioBeka. BUTaMuHBI M1 OMOJIOTHYECKH aKTUBHBIE T00aBKH,
MX 3HAYEHUE B )KU3HU OpPraHu3Ma 4esioBeka. [ uro- u aBuTaMuHO3b1 UX nocieactsus. [peacrasienue
YCTHBIX COOOIIEHUH ¢ TIpe3eHTaIlMel, TOATOTOBJICHHBIX 110 TIEPEYHIO0 UICTOYHUKOB, PEKOMEH/I0BAHHBIX
MPENOAaBaTEIEM




JlabopaTopHble 3aHATHSA:

JlaGopaTopHas pabota “Onpenenenne Butamuaa C B IpOAYyKTaX MATAHUS
[ToaroroBka BapuaHTOB OMBITA, HAOTIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMAMH, 3aI0OTHCHUE pabodeit
Ta0JIMILIbI, UHTEpIpeTalys Ha0II0AaeMbIX BJICHUH, (OPMYIUPOBaHKE BBIBOJIOB

JIaboparophas padota «I'uapodunbHO-THIPO(HOOHBIE CBOWCTBA JIUITHIOBY
[ToaroroBka BapuaHTOB OIbITA, HAOJIFOICHHE H3MEHCHHUST PACTBOPUMOCTH JIUITHIOB, 3aMIOJHEHUE paboueit
TaOJIMIIb], HHTEpIpETaIMs HaOII0AaeMBbIX SIBICHHH, (DOPMYIHPOBAHKE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
¢yHKIHOHANIBHAS
opraHu3anms
KJIETOK

OCHOBHOE co/Iep:KaHue

(o]

TeopeaneCRoe oﬁyqelme:

SN

Knerounas Teopus (T. llIBann, M. lneiiaen, P. Bupxos). OcHOBHBIE MMOJI0KEHHS] COBPEMEHHOM
KJIETOYHOU Teopuu. TUIIBI KJIETOK: SyKapUOTHYECKas U pokapuoTtuyeckas. CpaBHUTEIbHAS
XapaKTePUCTHKA KIETOK dYKapuOT (PacTUTEIbHOMU, )KUBOTHOM, rpuOHOI). CTpoeHHe MPOKapUOTHUECKON
KIeTKkH. OCOOEHHOCTH CTPOCHUS reTepoTpO(HOM U aBTOTPO(PHOI MPOKAPHOTHUECKUX KIeTOK. CTpoeHue
1a3MaTH4eckoil MeMOpaHbl. TpaHCHopT BEIIECTB Yepes3 MIa3MaTHYeCKy0 MeMOpaHy: TaCCUBHBIN U
aKTUBHBIN. DHIOUUTO3: MUHOUUTO3, (aronuTo3. Dk30muTo3. O00I0UKa W KIETOYHASI CTCHKA.
CrtpykTypa v QyHKIMU KIECTOYHOU CTEHKU pacTeHul, rpudoB

[Mutonnasma. Llurozomns. Lutockener. OnHoMeMOpaHHbIE OPraHOUABI KJIETKU: 3HO0IIa3MaTH4YeCKas CeTh
(BIIC), annmapat ['oapmKu, TM30COMBI, IEPOKCUCOMBI, BAKYOJIN PACTUTENbHBIX KIETOK. CTpoeHue u
(GyHKIMN 0OJHOMEMOpaHHbIX OpraHouioB KieTku. Kierounstit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TIACTUIBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOIIACTBI, X CTPOEHUE U QYHKIMHU. SnepHbIi annapaT KJIETKH, CTPOEHHE U (YHKILIUH.
HememOpanHbie opraHou/Ibl KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHN 1IeHTp. Opranouibl
JBW)KEHUS: pECHUYKHU M KTYTUKH. CTpoeHHe U PyHKIIMM HeMeMOPaHHbBIX OPTaHOUIOB KIIETKH

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIETOUYHbBIE BKIIOYCHUS
(xpaxmai, KapOTUHOUIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[TproGperenue onbITa MPUMEHEHUS] TEXHUKH MUKPOCKOITUPOBAHUS MIPH BBHIIOTHEHUH TAO0OPATOPHBIX
pabort. [logroToBka MUKpOIpenapaToB, HaOIIOIEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE PA3IUYUI
MEXy U3yd4aeMbIMH 00bEKTaMU, HHTEPIIPETalHs HA0II0IaeMBIX SIBJICHHM, (HOpMYIHpPOBaHIE BHIBOIOB

JlabopaTtopHas pabota «I[IpornmaeMmocth MeMOpaHBbI (T1a3MOJIN3, JETIIIa3MOITH3))

[IproGperenue onbITa MPUMEHEHHS] TEXHUKH MUKPOCKOITUPOBAHUS TIPH BHITIOJTHEHUH Ta00PAaTOPHBIX
pabot. [ToaroToBKa MHKpOIIpENapaToB, HAOIIOICHUE C TOMOIILI0 MUKPOCKOIIA, BBISIBIICHUE PA3THIUI
MEXJy U3y4aeMbIMH 00bEKTaMH, HHTEPIIPETAIHsI HA0II01aeMbIX SIBICHUH, PopMyIHpoBaHUE BHIBOJOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-

OcHoBHOE coxepxaHue

Teopernyeckoe o0yueHue:

N

OK 01
OK 02




¢pynkuuonaasuble | CTpoeHHe XpOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI,
dakTopsbl raruIouIHbIN B nuronaHbd Haoop. Hykineunnossie kuciotel. JJHK u PHK. Ctpoenne HyKI€MHOBBIX
HacjeAcTBeHHOCTH | kucioT. Hykneoruasl. Kommiementapusie azotucteie ocHoBanus. [1paBuio Yapradda. Ctpykrypa JHK
— nBoiHas cnupasib. MecronaxoxaeHue u ouonorndeckue Gpynkmuu JJHK. JIHK-skcneprusa. Buasr PHK.
Oynkiuu PHK B knetke
IlpakTHYecKHe 3aHATHS: 2
Pemenue 3a1a4 Ha onpeesIeHUe 0CIE10BaTENbHOCTH HYKIEOTHI0B
Tema 1.6. OCHOBHOE co/Iep:KaHue 4
IIpoueccsl TeopeTnueckoe odyueHue: 2
MATPUYHOTIO Marpuunsiii cunTe3 JJHK — permmukanus. [Tpunmune: peruukanuu JJHK. Mexanusm perukanuu JITHK.
CHHTE3a Penapauus JIHK (nopemnnexaruBHas, noctpemiekatuBHas). Peakiuu matpudyHoro cuntesa. [IpuHinun
KOMILUIEMEHTAPHOCTH B peakuusax maTpuuHoro cunresa. JJHK u rensl. ['eneTnueckuii ko1, ero cBOMcCTBA. OK 01
Tpanckpunms — matpuunbsiii cuate3 PHK. Tpancnsanus u e€ stansl. Y ciaoBust OnocuHTe3a Oenka. OK 02
Crpoenue T-PHK 1 xonupoBanue aMuHOKHCIOT. Posib pubocom B GMocuHTe3e Oenka
IlpakTHYecKkne 3aHATHS: 2
Pemenue 3aa4 Ha onpe/iesieHne OCIE10BaTEIbHOCTH AMUHOKUCIIOT B MOJIEKYJIE OellKa.
Pemenue 3a1a4 Ha onpe/eneHre nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oelika B ciy4yae
M3MEHEHUs ITOCIIeI0BAaTeNbHOCTH HyKi1eotn0oB JIHK
Tema 1.7. OCHOBHOE cO/Iep:KaHue 4
Hexnerounbie TeopeTnueckoe odyueHue: 2
(hopMbI KU3HH Bupycel — HeksieTouHble (POpMBI )KU3HU U 00JIUTaTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, peTpOBUPYCOB, OakTepuodaros. Kuzunennsrit ki JJHK-coaepxkamux supycos, PHK- OK 02
coJiepKaluX BUPYcoB, Oakrepuodaros. BUY, renatut yenoBeka. OK 04
baktepun. O0mas xapakrepuctuka. [Tousitue mramM. Bupychbl 1 6akTepuu: CX0/ICTBA U pa3Indus K 1.2
IIpakTHyecKHe 3aHATHA: 2 K 4'1
Bupycuble u Oaktepuanbhblie 3a00seBanus. O01Me IPUHLIUIIBI HCIIOJIB30BAHUS JIEKAPCTBEHHBIX BELIECTB. 2 ’
Oco0eHHOCTH TPUMEHEHHUST aHTHOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUH ¢ IPe3eHTallel, TOrOTOBIEHHBIX 0 IEPEYHIO UCTOYHHUKOB,
PEKOMEHI0BAHHBIX IPEINO/IaBATEIEM
Tema 1.8. OcHoOBHOE coepxxaHue 4 OK 02
Oo0men BemectB 1 | Teopernueckoe odyueHue: 4
npeBpaiieHue AcCCUMMIISAIINS U AUCCUMIIIALIUS — IB€ CTOPOHBI MeTaboau3Ma. Turmbsl oOMeHa BelecTB: aBTOTPO(HBINA U 2

JHEPIrum B KJICTKE

reTepoTpO(HBINA, a9POOHBIN 1 aHA3POOHBIN. DHEPreTHIECKOE o0ecTiedeHue KIeTKu: npeBpaiieHue ATO B
oOMeHHBIX nporeccax. DepMeHTATUBHBIN XapakTep peakiuii KJIETOYHOro MeTabonmn3mMa




[lepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. [Inactuueckuit ooMeH. @OToCcHHTE3. XEMOCHHTE3.
AHa’pOOHBIN PHEPreTHYECKU 00MeH. AHa’pOOHBIE Opranu3Mbl. bpoxeHue, aBTOTpOdHBIN 1
reTepoTpo(HBIN TUI MUTaHHs. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTUH. DTaIbl
SHEepreTudeckoro ooMeHa. 'nmukonns. buongornueckoe OKMCIEHHE, MU KJIETOYHOE JIbIXaHHUe

Tema 1.9.

OcHoBHOe coep:kaHue

Ku3HeHHBIN UK

Teopernyeckoe o0yueHue:

KJeTKH. MuTo3.
Meiio3

Knerounsrnii nuki, ero nepuoasl u peryisnus. [lepuoasr uarepdassl ux ocodennoctu. Auddepenunarus
KJIETKH U apecT KJIETOYHOro 1ukia. [lenenue kiaerku — Muto3. CTaguu MUTO3a U POUCXOAAIIHE
npoueccsl. Kapnokunes u nutokuHes. buosornueckoe 3HaueHre MuTo3a. Melo3 — peyKuuoOHHOE
nenenue kinetku. Craanu Mero3a. Melo3 — OCHOBa MOJI0BOro pa3MHoxeHus. [loBeneHne xpoMocom B
Mmeiioze. Kpoccunrosep. buonorndeckuit cMmpicn merio3a. Dddextsr merio3a. Meiio3 B )KU3HEHHOM ITHKIIE
OpPraHu3MOB

OK 02
OK 04

KonTposbHas padora

MouekyIsipHbII YPOBEHb OpraHU3aIluu KUBOTO

Paznen 2. Ctpoenne u GpyHKUHMH OPpraHusmMa
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Tema 2.1.

Conepxanue

(o]

Crtpoenue

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00yYeHsl

opraHuzma

OI[HOKJIGTO‘IHI)IG OpraHu3MBbl. KomnoHnuanbHbIe OpTraHHU3MBlI. MHOTrOKJIE€TOYHEIC OpTraHHU3MBlI. Bzanmocs3b
4acTel MHOT'OKJIETOUYHOI'O opraHusma. CDYHKI_[I/ISI. OpFaHH U CUCTCMbI OPraHOB. AHHapaTLI OpraHoB.
I'omeocras opramni3ma 1 €ro noaaCp:KaHre B MPOLCCCC KU3HCACATCIbHOCTH.

CDYHKI_[I/IOHaHBHaH CUCTCMaA OPraHOB. Tkanu paCTeHHﬁ. TkaHU )KUBOTHBIX M YEJIOBEKA. OpFaHLI paCTCHHﬁ.
OpFaHI)I N CUCTEMBI OPraHOB JXKMUBOTHBIX U YCJIOBCKA. 3HaueHue OIIOPBI, ABUKCHUA, TUTAHUA, JbIXaHWA,
TPAHCIIOPTA BECIICCTB, BLIACIICHHUS, 3AlIIUTHI. 3HaueHue IMPOABJICHUA pA3APAKUMOCTH U PCTYJIAINU

Jlia npodeccuit/crienuanbHOCTEN, CBI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“UesnoBek” TeOpeTHUEeCKU
Matepuai TeMsl “CTpoeHHre opraHu3Ma’ u3ydyaercs yriyOJeHHO Ha IpuMepe OpraHu3ma yelloBeka.
TkaHu, Opranbl U CUCTEMBI OPIaHOB PACTEHUH M JKUBOTHBIX pACCMaTPUBAIOTCSI 0030pHO

OK 02
OK 04
K 1.4
K 2.1
K 2.2
K 2.3
K 5.1

OcHOBHOE CoaepKaHUuEC MPAKTHICCKOIo 3aHATUA:

Teopus kinoHanbHO-cenekTUBHOro uMMyHurera I1. Opnuxa, .M. MeunukoBa. MH(pekronHbIe
3a0oJeBaHus U dnuAeMus. Baxkneilue snuieMun B UICTOPUM YelloBeyecTBa. BakimHanus kak
npoduIakTika HHPEKIIMOHHBIX 3a00JIEBaHUA.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalrel, MOArOTOBIEHHBIX M0 IEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOAABATEIEM

Tema 2.2.

Coaep:xanue

Dopmbl

IpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00yUeHUsl

OK 02
K 1.4




Pa3MHOKeHHS
OPraHu3MoB

®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHE. Bupl 0eCronoro pa3MHOKEHHS:
IIPOCTOE JIeJIEHUE HAJIBOE, [IOUKOBAHUE, PA3MHOXKEHHUE CIIOPAMH, BEr€TaTUBHOE PA3MHOKEHHE,
¢dparmenTanysi, Kionupoanue. I1onoBoe pa3MHOKEHHE.

*B ToM unciie Ha BLIOOP 00pa30BaTeIbHON OPraHu3anm:

Jnst mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3y4YeHH “UelloBeK™ TeOpeTHUECKH
MaTepHail TeMbl “@OopMbl pa3MHOKEHHSI OPraHU3MOB” U3y4aeTcsl yriyOJIeHHO Ha IpUMeEpe OpraHu3Ma
4esoBeka. Pa3MHOXeHHE pacTeHUH U )KUBOTHBIX paCCMAaTPHUBAIOTCS 0030pHO

K 2.1
IIK 2.2
K 2.3
IIK 5.1

Tema 2.3.
OHnTorenes
KHBOTHBIX M
yeJIoBeKa

OCHOBHOE co/Iep:KaHue

S

TeopeaneCRoe oﬁyqelme:

SN

I'ameTorenes y »kuBoTHbIX. CriepmaroreHes u oorenes. CTpoeHHe NOoJI0BbIX Ki1eTOK. OMIog0TBOPEHUE U
SMOPHOHAIEHOE Pa3BUTHE )KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npuMepe JanneTHuka). Ctaauu
IMOpHOreHe3a

Poct u pa3sutue xuBoTHbIX. [locTamOpuonansubiii nepuod. [Ipsmoe u Henpsmoe paszputue. Pazsutue ¢
MCTaMOp(bO?)OM y 6€CH03BOHO‘-IHI)IX U II03BOHOYHBIX XUBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaJII)HOFO Pa3sBUTHA
y JKUBOTHBIX U 4yesioBeka. [leproapl oHTOreHesa yenoBeka. buonornyeckoe crapeHue u CMepTh.
['eponToOJIOTHS

OK 02
OK 04

Tema 2.4.
OHTOrenes
pacTrenmii

OcCHOBHOE cO/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

I'ametodut u cnopodut. PasmHoxxeHue u pa3Butue Bojopocieil. PasmMHokeHne 1 pa3BUTHE CIIOPOBBIX
pacteHuii. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepnoasl OHTOreHe3a pacTeHun

OK 02
OK 04

Tema 2.5.
OcHOBHBIE
MOHATHUSA T'eHEeTHKHU

OcHoBHOE coaep:kaHue

TeopeTuquKoe oﬁyqe}me:

['eneTnka kak HayKa O HACJIEICTBEHHOCTH U U3MEHUYMBOCTH OPraHn3MOB. OCHOBHBIC T€HETUUYECKUE
NOHATUA U cUMBOJBL. ['eH. 'enoTun. denorun. AsienbHble TeHbl. AIbTEPHATUBHBIEC IPU3HAKHU.
JIOMUHAHTHBIN U pEIeCCUBHBIN TpU3HAKHU. [ oMo3urora u rerepo3urota. Uucras muaus. ['uGpuas.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOJIOTHUECKHH, IIMTOJOTUYECKHUE, MOJICKYJISIPHO-TEHETHIECKUE

OK 02

Tema 2.6.
3aKkoHOMepHOCTH
HacJIe/I0BaHUSs

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue:

N

3aKOHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens: MonorubpuaHoe ckpemubanue. [Ipasuiio
JOMUHHUPOBaHUS. 3aKOH €IMHOO0pa3us IEpBOro MOKOJICHUS. 3aKOH pacIleryICHHs! TPU3HAKOB.
HI/ITOJ’IOFH‘I@CKI/I& OCHOBBI MOHOI‘I/I6pI/I)IHOFO CKpCUIMBaHM. I'umrore3a YMCTOTHI TaMeET. AHaJ'II/ISI/IpyIOH_[ee
ckpeuBanue. JJurnopuaHoe ckpemumBanue. 3aKOH HE3aBUCUMOT'O HACJIEI0BAHUS IPU3HAKOB.
[TomurnbpuaHoe Haclie0BaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJEP:KAHUE MPAKTHYECKOT0 3aAHSITHSA .

OK 02
OK 04




Pemenue 3agau Ha onpeneneHre BEpOSITHOCTA BOZHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,
I1-, TOJMTHOPUIHOM M aHATH3UPYIOLIEM CKPEIIUBAHUH, COCTABICHNE TeHOTUITMYECKUX CXEM
CKpEILIMBAHHUS

*B ToM unciie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3alu:

Jiis mpodeccuii/crienuatbHOCTEH CBSI3aHHBIX C 00bEKTOM U3ydeHus “‘PacTenus’” HE0OX0IUM TIOI00P
TCHETHUYECKUX 3314 Ha OTpeIeJICHUE BEPOSITHOCTH HACIIEICTBEHHBIX TPU3HAKOB TP MOHO-, JTU-,
MOJIMTHOPUIHOM M aHATTU3UPYIOINIEM CKPEIIMBAHUN Y PACTCHUN

Jlist mpodeccuii/ceruanbHOCTEeH CBI3aHHBIX C 00BEKTOM H3ydeHHs ‘“JKUBOTHBIC” HEOOXOIUM MOAOOD
TEHETUYECKHUX 3aJ1a4 Ha OINPE/IeNICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPYU MOHO-, [TU-,
MOJIMTHOPUAHOM M aHAJTU3UPYIOIIEM CKPEIIMBAHUHU Y dKUBOTHBIX

Jiis ipoeccuii/crienuaibHOCTEH CBSI3aHHBIX C 00bEKTOM H3ydeHus “UenoBek™ HeoOX0IuM 1o100p
TeHETUYECKUX 33/1a4 Ha ONpEe/IeIeHNEe BEPOATHOCTH HACIIEICTBEHHBIX PU3HAKOB IPU MOHO-, TU-,
MTOJIMTHOPUIHOM M aHATTU3UPYIOIIEM CKPEIIMBAHUH Y YCIIOBEKA

Tema 2.7.
B3aumoneiictBue
I'e€HOB

OcCHOBHOE co/Iep:KaHue

Teopernyeckoe 00yueHmne:

I'enoTnn Kak nenocTHas cuctemMa. MHOKECTBEHHOE AeicTBHE reHoB. [lieiorponys. MHOKeCTBEHHbIN
aienus3M. BzauMonelictue aienbHbIX reHoB. KogoMunuposanue. B3auMmozelicTBre HealulenbHbIX
redoB. Kommiemenrapaocts. Onuctas. [loaumepus

IIpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHS:

Pemenne 3ama4d Ha ONpeaACIICHUEC BEPOATHOCTHU BOSHUKHOBCHUA HACICACTBCHHBIX IIPU3HAKOB ITPU
PA3JIMYIHBIX THIIAX B3aHMOACHCTBUS I'CHOB, COCTABJICHHUC I'CHOTHIINYCCKUX CXCM CKPCIIMBAHUA

*B ToM 4ucJie Ha BLIOOP 00pa30oBaTe/ibHOI OPraHU3alMu:

* Jlns mpodeccuit/cnenuanbHOCTeH CBI3aHHBIX ¢ 00BEKTOM H3yueHus “‘Pactenus’” HeoOX0IuM oa00D
TCHETUUYECKUX 3a/1a4 Ha ONPE/ICIICHUE BEPOSITHOCTH BOSHUKHOBEHHUS HACIICICTBEHHBIX MIPU3HAKOB MTPH
Pa3IMYHBIX TUIIAX B3aMMOJICHCTBHS T€HOB Y PacTeHUI

* I nmpodeccuit/cnenuanbHOCTeN CBI3aHHBIX ¢ 00beKTOM H3yueHus ‘“JKuBoTHbIE” HE00X0IUM OA00D
TEHETUUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOSATHOCTH BOZHUKHOBEHNUS HACJIECTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX TUIIAX B3aUMOJEHCTBHSI T€HOB Y )KMBOTHBIX

* [l mpodeccuit/cnenuanbHOCTeH CBSI3aHHBIX ¢ 00BEKTOM H3yueHus “YemnoBek” He0OX01uM OI00D
TEeHETUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB MTPH
pa3IMYHbIX TUIIAX B3aUMOJEHCTBHSI T€HOB Y YeJIOBeKa

OK 01
OK 02

Tema 2.8.
CuemnieHHoe
HacJIe0BAHNE

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue:

3akonbl T. MopraHa. CHCHHCHHOC HAaCJICAOBAHUEC I'CHOB, HAPYIICHUC CHCTIJICHUS. XpOMOCOMHaH TCOpHAL

OK 01
OK 02




NPHU3HAKOB

HaCJICICTBCHHOCTH. I'enetnueckoe KapTUPOBAHUC XPOMOCOM. Hcnons3oBaHue KpOCCHHTOBCpPA AJIA
COCTAaBJICHHA I'CHETUYCCKUX KapT XpOMOCOM

Hp0(l)GCCI/IOHaJII)HO-OpI/IeHTI/Ip()BaHHOQ COACPKAHME NTPAKTHYCCKOI'0 3AHATHUSA

Pemenne 3aaa4 Ha onpeaAcI€HUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPHU
CIHCINICHHOM HACJICAOBAHHWU, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIWMBAHHA

*B ToM uncie Ha BLIOOP 00pa30BaTeIbHON OPraHu3anm:

s mpodeccuii/crienuanbHOCTE!, CBI3aHHBIX ¢ 00BEKTOM H3yueHus “UenoBek” HE00X0uM OI00D
TCHETHYECKUX 33]1a4 Ha ONpeICIICHUE BEPOSITHOCTA BO3HUKHOBEHUS HACIICJCTBEHHBIX PU3HAKOB MIPH
CIICTIIICHHOM HACJICZIOBAaHUH Y UEJIOBEKA

Tema 2.9.
I'eneTnka moJsa

OCHOBHOE co/Iep:KaHue

Teopernyeckoe 00yueHne:

XPpOMOCOMHBIN MEXAHU3M OIIPENEICHUs 1101a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN 1
rereporaMeTHbIN NoJI. ['eHeTnyeckas cTpyKTypa MoJIOBBIX XpoMocoM. HacenoBanue npusHaKos,
CLICTUICHHBIX C I1OJIOM

IlpakTH4yecKue 3aHATHS:

Pemenne 3aaa4 Ha OoMnpeaciIiCHUC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, CLHCIIJICHHBIX
C I10JIOM, COCTABJICHHUC I'CHOTHIITMYCCKHUX CXEM CKPCIIMBAHU

OK 01
OK 02

Tema 2.10.
I'eneTuka
YyeJ0BeKa

OcHoBHOE CoacpkaHue

Teopernyeckoe 00yueHmne:

Kapuortumn yenoBeka. MeToabl U3y4eHUs TEHETUKH YEJIOBEKa: TeHealOTHYeCKUH, OJM3HEI[OBBIH,
[UTOTCHETHYECKUH, OMOXUMUYECKUN, TOMYJIIIUOHHO-CTaTUCTHYeCKui. HacencTBenabie 3a001eBaHus
yenoBeKka. ['eHHbIe 1 XpOMOCOMHBIE 00J1e3HU YeoBeka. bone3nu ¢ HacaenCTBeHHOM
MPEAPACTIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHNUN U JICUCHUH
reHEeTUYECKHUX 3a00JIeBaHMil YeI0BEKA

HpaKaneCKne 3aHATHUA:

Pemenue 3aga4d Ha OIPEACIICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIb3Y
MCTOABI TCHETUKHU Y€JIIOBCKA, COCTABJIICHUEC TCHOTUITMYCCKUX CXEM CKPCIIMBAaHMA. HpC}lCTaBHeHI/Ie YCTHBIX
COO6H.ICHI/H71 C Hpe3eHTaI_[I/IeI71 0 HACJICOACTBCHHBIX 3a00JIeBaHUSX YeI0OBEKa

OK 01
OK 02
K 2.1

Tema 2.11.
3aKkoHOMepHOCTH
N3MEHYHUBOCTH

OcHoBHOE conepxaHue

TeopeTnueckoe odyueHue:

B3aumoneiicTBue renotumna u cpesl npu GopmMupoBaHuu GpeHotuna. MIsMeHUnBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE PU3HAKU. BUIbI N3MEHUMBOCTH: HACIEACTBEHHAS U
HEHaCJIeICTBEHHAsI.

3aKOH TOMOJIOTHYECKHX PSJIOB B HaciencTBeHHOM u3menunBocT (H.M. BaBuios).

OK 01
OK 02
OK 04




MoaudukaroHHas, Wi GeHOTHIHYecKass U3MEHYUBOCTb. PoJb cpenibl B MOTU(UKAITMOHHON
n3MeHunBOoCTH. HopMa peakuyu npusHaka. BapuanyoHHBINM psa M BapuallMOHHAs KpUBasl.
XapakTepucTuka MOAH(PUKAITUOHHON H3MEHUYNBOCTH

HacnencrBenHast, iy reHOTUIIMYECKask N3MEHUNBOCTh. KOMOMHATUBHAS H3MEHUYHUBOCTb.
MyTanuonHas “3MEHYUBOCTb. Buabl MyTanuil: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. 1 IprunHbI
BO3HUKHOBEHHs MyTallUi

IIpakTHYyeckue 3aHATHS: 2
Pemenue 3ana4 Ha onpeesieHue TUIA MyTallMy IIPH [IepeAade HACIEACTBEHHbBIX IPU3HAKOB, COCTAaBICHHE
T€HOTUIIMYECKUX CXEM CKPEIIMBAHMUSI
Tema 2.12. OcHOBHOe coiep:kaHue 2
Ceaexnust Teopernyeckoe 00yueHue: 2
OpraHu3MoB Cenekuus kak Hayka. MeToibl ceneKMOHHOM paboThl. ['erepo3uc u ero npuunHel. MIcKkyccTBEHHBIH OK 01
0TOOpP: MacCOBBIM U MHIUBUAYAIbHBIA. DTarbl KOMOMHAITMOHHOH cenekiun. CopT, mopo/ia, TaMM OK 02
ANTOpUTMBI pElIeHNE 3a]a4 Ha ONPEAEIEHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACJIEICTBEHHBIX IIPU3HAKOB
10 CEJIEKI[MH, COCTaBICHUE TEHOTUITMUYECKUX CXEM CKPEILMBAHUS
KontposbHnas padora 2
Crpoenue u QyHKIIMH OpraHu3Ma
Pa3nen 3. Teopusi 3BoJIonNH 16
Tema 3.1. Hctopusa | OcHOBHOE coep:KaHue 2
3BOJIIOLIHOHHOT 0 TeopeTnueckoe odyueHue: 2
yueHust IlepBsle BOMOLIMOHHBIE KOHIENIMH. | pagyanicTuueckas sBoaronnoHHas konuenuus XK. b. Jlamapka.
JBmxyuiue cuisl sBostonnu. Kpeanrionnsm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue OK 02
11 GOPMHUPOBAHHUS U/IEU IBOTIOLUN OK 04
[IpennocsuIkyu BOZHUKHOBEHHS 1apBUHU3MA. DBOJIOIMS BUI0B B Ipupoie. boprOa 3a cyliecTBoBaHue.
EcrectBenHsblit 0TOO0p. /luBeprenuus npu3HakoB U BuaooOpa3oBaHue. OCHOBHBIE TOJI0KEHUS
cuHTeTH4YecKoil Teopuu sBosonnu (CTI). Ponb 3BOIIOIIMOHHON TEOpUHU B POPMUPOBAHUU HAYUHON
KapTUHBI MUpa
Tema 3.2. OcHOBHOe co/iep:KaHue 2
Muxkpo3Bosouus Teopernueckoe o0yueHue: 2
MUuKpO3BOIIONHS U MAKPOIBOJIOLKS KaK 3Tallbl 3BOJIIOIIMOHHOTO Mpoliecca. [ eHeTHueckne OCHOBbI 2
HBOJIOIUH. MyTalMu ¥ KOMOMHALIMYU KaK 3JIEMEHTapHBIN SBOMIOIMOHHBINA MaTtepuait. [lomynsus kak OK 02

JIEMEHTapHAasl €AMHULA SBOJIIOLIUY.
JIBroky1ue cuibl ((hakToOphl) 3BOMIONMK. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHASI H3MEHYHUBOCTb.
Murpanusi. M3onsuus nonyssiumii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMojiornyeckas




(penponyKTHBHAs).

EcrecTBeHHbIi1 0TOOp — HanpaBisIoIui GakTop BoIOLMH. boppba 3a cyliecTBoBaHHE KaKk MEXaHU3M
JeWCTBUS €CTECTBEHHOT0 0TOOpa B momysinusx. Bun u ero kputepuu (npusnaku). BunoodbpazoBanue kak
Pe3yJIbTaT MUKPOIBOJIIOLMU

Tema 3.3.
Maxkpo3Bostouust

OcHoBHOe coep:kaHue

Teopernyeckoe o0yueHue:

N

Maxkpoaontorusi. @opMbl 1 OCHOBHBIE HarnpaBieHust MakposBostouuu (A.H. Cesepuos). Ilytu
JOCTHKEHUs OMOJI0rMYecKoro nmporpecca: apoMmopdos, uauoananranus, odmas aereuepanus. Mero sl
M3Y4YEHMsI MAaKpOABOJIIOLMH. 3aKOH 3aposiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akox
(3. I'ekkenb, @. Mrosutep). OOMe 3aKOHOMEPHOCTH (TIPaBHIIA) YBOJTFOITAN

OK 02

Tema 3.4.
Bo3HunkHoBeHHE U
pa3BUTHE )KU3HH
Ha 3emJie

OcHoBHOE CoacpKaHue

N

Teopernyeckoe 00yueHmne:

S

TI'unore3s! u TCOPHUU BOBHHUKHOBCHUSA JKU3HH HA 3emie: Kp€alnOHN3M, CaMOIIPOU3BOJIbHOC (CHOHTaHHOC)
3apOKACHUC, CTAHUOHAPHOC COCTOAHHUE, ITAaHCIICPMU, ouonon3. Hauano OpI‘ElHPI‘-IGCKOfI OBOJJIOIINH.
IlosiBneHue IICPBBIX KJICTOK. :‘)BOJ'IIOLII/Iﬂ MeTaboIu3Ma. BBOJ'IIOLII/IH IICPBLBIX KJICTOK. HpOKapI/IOTLI u
OYKapHOTHI. HpOI/ICXO)KZIeHI/IC MHOTI'OKJICTOYHBIX OPraHu3MOB. Bo3HukHOBEHHE OCHOBHEIX oapcTB
9YKaApUoT.

OcHOBHBIE YCPTHI O9BOJIOIHMU PACTUTCIBHOI'O MHpa. OcHOBHBIE YCPTHI OBOJIOIHH JKUBOTHOI'O MUpPa

N

IlpakTH4yecKue 3aHATHS:

Hpe)ICTaBJ'IeHI/Ie YCTHOI'O COO6HICHI/I$I " JICHTBI BpEMCHU 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUA U Pa3BUTHA
JKUBOTHOI'O U PACTUTCIIBHOTO MUpPaA, ITOATOTOBJICHHLIX MO IIECPEYHIO HCTOUYHHUKOB, pPCKOMCHOBAHHBIX
InpenoaaBaTcjcMm

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKa —
aHTpoONmoreHe3

OcHoBHOE coaep:kaHue

TeopeTuquKoe oﬁyqe}me:

AHTponosiorus — Hayka o yesoBeke. CucreMaTHuecKoe MoJIoKeHue uenoBeka. CXoICTBO YeI0BeKa C
KUBOTHBIMHU. OTINYMS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM
IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOM cucTeMbl. COOTHOLIEHHE OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

OcHOBHBIE CTaJIM aHTPOIOTeHe3a. [[pronuTekn — MpeKy YeloBeKa H 4eT0BeKoOOpa3HbIX 00€3bsH.
[IpoToanTpon — MpeAIECTBEHHNUK YeJIOBEKa. ApXaHTpPOIl — ApeBHENM yenosek. [laneoantpon —
NpeBHUI yenoBek. HeoaHTpoIl — yenoBek COBPEMEHHOIO TUIMA. DBOJIOLUS COBPEMEHHOTO YEIIOBEKA.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE Pachl: €BPONIEOUAHAS (€Bpa3uiicKas), HErpo-aBCTPAJIOU IHAS
(9KBaTOpHANbHAs ), MOHIOJIOMAHAS (a3MaTCKO-aMepUKaHCKas). Bpems 1 MeCcTo BO3HUKHOBEHHS
4eJ0BeYeCcKHX pac. EAMHCTBO yenoBeyeckux pac

OK 02
OK 04

IIpakTHYeCcKHE 3AHATHSA:




Bpems u myTu paccenenus yenoBeka 1o miaHete.[I[pucnocobieHHOCTh YeoBeKa K Pa3HbIM yCIOBUSM
cpensl. Bnusinue reorpadguueckoii cpeipl Ha MOp(HOIOTrHIo U (PU3UOIOTUIO YETTOBEKa

3amuTa JICHT BpeMEHH U MEHTAIILHBIX KapT B opMare yCTHOTO COOOIIEHUS, TIOJTOTOBIEHHBIX TI0
MIEPEYHIO0 HCTOYHUKOB, PEKOMEH0OBAHHBIX MIPENOAaBaTeIeM

KonTposbnas 2
Teopernueckue acneKThl IBOIIOLUH KH3HU Ha 3emiie
padora
Pa3nes 4. Jkoorus 26
Tema 4.1. OCHOBHOE co/Iep:KaHue 2
IKOJ0rHYecKne Teopernyeckoe o0yueHune: 2
(dakTopel U cpeabl | Cpenpl OOMTaHHS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/IYIIIHAS, TIOYBEHHAS, BHY TPHOPTaHU3MEHHASL. OK 01
KH3HH OU3NKO-XUMUYECKUE 0COOEHHOCTH cpell 00uTaHusl opranu3MoB. [IpucrnocoOnennst opraHu3MoB K KU3HU OK 07
B pa3HbIX cpeaax. [lonsrue sxonornueckoro pakropa. Kinaccugpukanus s3xonoruyeckux pakTopos.
[Tpaswio muanmymMma FO. JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. OcHOBHOE coepKaHue 4
Honyasuus, Teopernueckoe o0yueHune: 2
coo0uecTBa, DKoJoru4eckasi XapakTepucTUKa BUJA U MOMYJIAUN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE
IKOCHCTEMBI XapakTepucTukH nomyssanuu. CooliecTBa U 3KocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaues).
CBsi3u MeX Ty oprann3mMamMu B OuorieHo3e. CTpyKTYpHBIE KOMITIOHEHTBI KOCUCTEMBI: TPOAYIIEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BelecTB U OTOK 3HEPrHH B 3KocucTeMe. Tpodudeckue ypoBHHU. OK 01
AHTpOINOTreHHBIE SKOCUCTEMBI. ArposKocucTeMbl. OTINYHS arpO3KOCUCTEM OT OHMOT€OLEHO30B. OK 02
Ypb6oskocucrembl. OCHOBHbIE KOMIOHEHTBI YPOOIKOCHCTEM OK 07
IIpakTHyecKue 3aHATHA: 2
Tpoduueckue nenu u cetn. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBL. buoMacca u mpoayKIusi.
DKoJOTHYEeCKHE TUPAaMUJIBI YKCel, OMoMacchl U YHEpTUu. [IpaBuito mupaMuapl SHEPTHH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI 1O MEPEHOCY BEIECTBA U SHEPTUH B
9KOCHCTEMAX C COCTaBJIEHHE TPOhUUECKHUX 1Ieneil U MupamMul OMOMacChl U SHEPTHH
Tema 4.3. OcHoBHOE coaep:kaHue 4
buocdepa - Teoperuueckoe o0yueHue: 2
rjaodaabHas buocdepa — xuBast o6onouka 3emnu. Pa3zsutue npencrasiennii o onocdepe B Tpyaax B.M. Bepranckoro. OK 01
IK0JIOTHYeCcKast Ob6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mochepsl U ero QyHKIHH OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH 6UOoCchepsl Kak r100alTbHON SKOCUCTEMBI. OK 07
JluHamuueckoe paBHOBecHe B Onocdepe. PurtmMuunocts siBnenuit B nocdepe. KpyroBopots! BemiecTs u
OMOTEOXMMHYECKUE NUKIIBIL. [ T00aTbHbBIE SKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH U ITYTH WX PEIICHHS
IpakTHYeCKHE 3aHITHS: 2




Pemenue MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a4a4 Ha OIMMPCACIICHUC TIJIOIa AN Haca)KI[CHI/Iﬁ JJIA
CHMIXCHHU A KOHICHTPAIMHK YITICKHCJIIOI'O Ia3a B aTMOC(l)epe CBOCTO PCTHOHA IPOKUBAHUA

Tema 4.4.
Biausinue
AHTPONOTreHHbIX
¢akTopoB Ha

ounocepy

OcHoBHOe coep:kaHue

TeopeTrnueckoe o0yueHue:

AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Onocdepy. 3arps3HeHNs KaK BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUS
(xumuueckoe, usuueckoe, buonocuueckoe, omxoovl NPOU3E00CMEa u nompeodienus). AHTPOIIOTCHHbIE
BO37eHCTBUS HAa aTMocdepy. BosneiicTBus Ha runpocdepy (3aepasHeHus u ux UCMoOYHUKU, UCMOUeHUs
600). BozneiicTBust Ha utochepy (decpadayus noussl, 6030elicmsue Ha 20pHble nopood, Heopa).
AHTpPOTIOTeHHBIE BO3/ICHCTBHS Ha OMOTUYECKHE COOOIIEeCTBA (1eca u pacmumenbHvle cOobuecmsaa,
HCUBOMHBLL MUD)

IIpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHS:

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJJaHHUI IO COXPAHEHHIO TPUPOAHBIX PECYPCOB
CBOEIr'0 PErMOHA MPOKUBAHUS

*B ToM unciie Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3aHM:

Jlnia nmpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM H3ydeHus “UenoBek’ mpeanaraercs mpakTHKO-
OPHEHTHPOBAHHOE PAaCUETHOE 33/IaHUE pacueTa BOJAONOTPEOICHHUS] HACSIIEHHOTO TYHKTA

HJ’IH HpO(l)CCCHfI/ creuaabHOCTEN CBSI3aHHBIX C I[O6BI‘I€I71 IMOJIC3HBIX UCKOITACMBIX IIPECAJIaracTcs
MPAKTUKO-OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHUC 11O PACYCTY CPOKa UCUCPITACMOCTH IPUPOJHBIX

pecypcoB

Jlnia npodeccuit/crienuanbHOCTEN CBSI3aHHBIX C CEIBCKUM XO3SICTBOM MpeJIaraeTcs MpakTUKO-
OpPHEHTUPOBAHHOE pacueTHOE 3a/1aHuE 10 OIIeHKe OajlaHca OPraHUYEeCKOro BEIIECTBA MTOYBBI

OK 01
OK 02
OK 04
OK 07
K 2.1

Tema 4.5. Biusinue
CONMAJILHO-
IKOJTOTHYECKHX
(hakTopos Ha
3/10pPOBbE YeJI0BEKA

OcHoBHOE CoacpKaHue

10

TeopeTuquKoe oﬁyqe}me:

310pOBbE U €r0 cocTaBistomKe. PakTOpsl, MOJOKUTENBHO U OTPULIATEIBHO BIUSAIOLINE HA OPTaHU3M
yesioBeKa. BpeHble MPUBBIUKY: NTOCIEACTBUS U npodruiakTuka. [Ipo0iemMa TeXHOTeHHBIX BO3/IEHCTBUI Ha
3JI0pOBbE YEJIOBEKA (3JEKTPOMArHUTHBIE MO, OBITOBAsE XUMUS, U30BITOUHBIE IIIYMBI, paJdalys U T.11.).
Ananranus opraHu3Ma 4ejoBeka K (akTopaM OKpyXKaroliei cpesibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
4eI0BeKa. 30POBbE U pabOTOCIIOCOOHOCTD.

N

[TpunHtmns popMUpOBaHUs 310pOBbecOeperaroIero nopeaeHus. Ou3ndeckas akTHUBHOCTD U 3JJOPOBbE.
I'pynmnsl 310poBes. OCHOBBI 3aKanuBaHusl. buoxumuueckne acieKThl paliioHaIbHOro nuranus. [lpasuna
0€30MMacHOT0 MCIOIb30BaHMsI OBITOBBIX MPHOOPOB M TEXHUYECKHUX YCTPONUCTB

IIpakTHYecKHe 3aHATHSA:

OrnpesienieHne CyTOYHOTO pallioHa MUTAHUS

N

COSI[E[HI/IC I/IHI[I/IBI/I,Z[yaJ'IBHOI‘/’1 MaMATKHU 110 OpraHu3anuvn paHHOHaHLHOﬁ (bPIBH‘-ICCKOﬁ AKTUBHOCTH

OK 02
OK 04
OK 07




IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIeP:KAHUE JIA0OPATOPHOI0 3aHATHS

JlabopaTopHas paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa « YMCTBEHHas pabOTOCIIOCOOHOCTHY

OBnazneHnue MeToamMu OIpeieleHHs ToKa3aTeeil yMCTBEHHOM paboTOCIOCOOHOCTH, 00BSICHEHHE
MOJIyYSHHBIX PE3yJIbTAaTOB U (POPMYIHPOBAHUE BHIBOJOB (ITMCHBMEHHO) C MCIIOIH30BAHUEM HAYUHBIX
MOHSATUI, TEOPUN U 3aKOHOB

2. JlabGoparopHas pabota «Bausaue abuorndeckux (pakTopoB Ha YeIoBeKa (HU3KUE U BHICOKUE
TEeMIIEpPaTypbl)»

W3ydenne MeXaHW3MOB aJlalTalliy OpraHu3Ma 4eJlI0BeKa K HU3KHM U BBICOKHM TEMIIEpaTypam H
00BsICHEHHE MOTYYCHHBIX PE3yJIbTaTOB U (POPMYIHpOBaHUE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4HbIX OHITHHI, TEOPUI U 3aKOHOB

*B ToM unciie Ha BLIOOP 00pa30BaTeIbHOM OPraHn3annu:

B kauecTBe TpUIrTEpOB CHUXKAIOUIMX PA0OTOCIIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npodeccHOHABbHOM IeATENIbHOCTH: IIIyM, TEeMIIepaTypa, husnyeckas Harpy3Ka u T.1I.

K 2.1

KonTposbHnas padora
Teoperndeckue acieKThl YKOJIOTHU

IIpodeccHoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHue (Colep:KaHNe MPUKJIATHOT0 MOTYJIs1)

Paznen 5. buojsiorus B :KU3HU

Tema 5.1.

Conepxanue

buorexHogoruu B

TeopeTuquKoe oﬁyqe}me:

AKHU3HU KAXKI0I'0

buoTtexHonorus kak Hayka v Mpou3BoJACTBO. OCHOBHBIC HAMPABIECHUS COBPEMEHHONU OMOTEXHOJIOTHH.
Mertoas! 0notexHoI0run. OOBEKTHI OMOTEXHOIOTHHU. DTHKA OMOTEXHOIOTMYECKUX U T€HETHUECKUX
sKcIiepruMeHTOoB. [IpaBuia norcka u aHaiu3a OMOIKOJIOTHIECKONH HHPOPMAITUHU U3 PA3TUIHBIX

HCTOYHUKOB (Hay4Hasi U yueOHO-HayuyHas JIUTeparypa, CpeJICTBa MacCoBOM nHpopMmauu, cetb HTepHeT

U pyTue)

NN |0

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHME MPAKTHYECKOT0 3aAHATHS

Keiicel Ha aHanmu3 I/IH(i)OpMaI_II/II/I O HAYYHBIX NOCTHXXCHUAX B 00J1aCTH TeHETUYCCKUX TCXHOHOFHﬁ,

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOTHA. 3aluTa Keiica: mpeACcTaBIeHUE pe3yIbTaTOB PELICHUS

KeiicoB (BBICTYIICHUE C MPE3CHTAINEH )

Tewma 5.1 oOs3aTenpHa 17151 M3YUYEHHUS CTYACHTAMH BCeX Mpodeccuii/crenrnalbHOCTeN

OK 01
OK 02
OK 04
K 2.1

*Tema 5.2.1. buorexnonoruu B meguiuute u papmanuu (1s npodeccuii/cnennanbuocreii 34.02.02, 34.02.01, 34.01.01,

33.02.01, 32.02.01, 31

.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)

Tema 5.2.1.

Conep:xkanue

N

BbuorexHoJorum B

IIpakTHYecKHe 3aHATHSA:

OK 01
OK 02




MeIuUnHe 1
dbapmanun

Pa3Butue OMOTEXHOJIOTHI B 007aCTH METUIIMHBI U (hapMaIliK U IPUMEHEHUE UX B )KU3HU YEIIOBEKa,
IIOMUCK U aHaJIU3 UH(OPMAIIMK U3 PA3JIMYHBIX HICTOUHUKOB (Hay4yHas U ydeOHO-Hay4yHasl JUTeparypa,
cpeacTBa MaccoBoW MH(pOpPMaLUH, ceTh IHTEpHET U ApyTHe)

Kelicbl Ha aHayIM3 HH(GOPMALIUU O PA3BUTUU OMOTEXHOJIOTUH B MEMIIMHE U (hapMaluy (110 rpymninam)

3ammra keiica: [IpeacraBienne pe3yJbTaToOB PelIeHHs KEHCOB (BBICTYIJICHUE C IPE3EHTaIMEN )

N

IIpakTuyeckue 3aHATHS:

S

DTUYECKUE aCTICKTHI Pa3BUTHS OMOTEXHOJIOTUN U PUMEHEHUE MX B )KU3HU YEIOBEKa, TOWCK ¥ aHAJN3
nH(OpMaIIUY U3 PA3IUYHBIX HICTOYHHUKOB (Hay4yHas U yuyeOHO-Hay4YHas TUTepaTypa, CpeACcTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha ananu3 nHGoOpMaIKM 00 STHYECKUX aCIEKTaxX pa3BUTHs OMOTEXHOJIOTHH (10 rpymmnam)

N

3amuTa Kelica: [lpeacraBieHue pe3yabTaTOB pellieHUs] KEHCOB (BBICTYIIJICHUE C IPE3EHTALUEH )

OK 04
IK 2.1

Pa3gen 6. BuoskoJsiornyeckue uccjaeq0BaHus

Tema 6.1.
OcHOBHbBIE METO/AbI
OMODPKO0JIOTHYEeCKUX
HccJIe0BaHui

OCHOBHOE cO/Iep:KaHue

JlaGopaTopHble 3aHATHSA:

[TocTanoBKa 1eny, 3a1a4, BRIABIKCHUE TUIIOTE3b], IPOBEICHNE SKCIIEPIMEHTA 10 ONPEACICHHUIO
OIITUMAJIbHBIX YCJIOBI/If/'I IJid poCTa U (1)I/I3I/IOJIOFI/I‘-ICCKOI>'I AKTUBHOCTH OPOKIKEBBIX KIICTOK. BrisaBienne
3aKOHOMEPHOCTEH, (POPMYyJIMpOBaHUE BHIBOIOB U IIPOTHO30B.

JlaGoparopHble pabOThl Ha BEIOOP 10 MUHHU IPYIIIaM:

1. BnusiHue TemrepaTypbl Ha pocTa U (PU3HOJIOTHYECKYI0 aKTUBHOCTD JAPOMIKEBBIX KIETOK

2. Biusanane YTJIEBOJOB HA pOCTa U (i)I/I?;I/IOJ'IOFI/I'-IeCKYIO AKTUBHOCTD JPOKIKEBBIX KJICTOK

3. CoueTaHHOE BIMSIHUE TEMIIEPATYphl U YIIIEBOJOB HA pocTa M (PU3MOIOTNYECKYI0 aKTUBHOCTb
APOIKIKCBBIX KIIECTOK

NININIDIN

Tema 6.2.
buoskojiornyeckn
# KCIIEPUMEHT

OcHoBHOE CoacpKaHue

IIpakTHYecKoOe 3aHATHE

N

00630p TeM y4eOHO-UCCIIEN0BATEIBCKUX MPOEKTOB. BhIOOp yueOHO-HMCCIIe1I0BaTEILCKOTO MPOEKTA U3
pennokeHHbIX. PopMUpPOBaHUE KOMaHABI IPOEKTA. AJITOPUTM BBIIIOJHEHUS MPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT oAMH U3 BApUAHTOB y4eOHO-UCCIIE10BATEIbCKUX TPOEKTOB:
1. Ormenka kayecTBa aTMOC(EpPHOrO BO3AyXa
2. OreHka KauecTBa MOYB METOIOM (PUTOTECTHPOBAHHUS
3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB 110 OPTraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM
4. Bnusaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIN
5. BuusiHue coneBOro 3arpsA3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Llepsbiti 5man 6ulNOAHEHUS NPOEKMA.

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07




ObocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrlsiBiIeHNEe mpo0ieMsl nccieoBanusl, (GopMyIupOBaHHE
rurnote3sl. Bei6op MeTon0B nccnenoBanus. Berdop Touek otdéopa npod Ha TEPPUTOPHUN HCCIICAOBAHUS.
ITocTanoBka 1eneit u 3axa4 uccnenoBanus. OnpeneneHue GopMbl IPEICTABICHUS PE3YIbTaTOB
uccaenoBanus. OnpeneneHne 3TarnoB U COCTABICHUE IIaHa UCCIISIOBAHUS

IlpakTHyecKue 3aHATHS 2
3amuTa npoekTa. [IpencTaBienne pe3ynbTaToB BBIIOIHEHHS Y4EOHO-HCCIIEI0BATEIILCKUX IIPOESKTOB 5
(BBICTYIIJIEHUE C NTPE3ECHTALNEH )
IIpoMeskyTOouHasi aTTecTalus (IK3aMeH) 8
Bceero: 144




2.3. TemaTu4eckoe IVIaHUPOBaHUE 001Ie00Pa30BATENbHOM JUCHTUIIIMHBI

No No Tem Tema 3ansaTus Bcero Jlexuu [Tpaktuueckue | Jlabopatop | KoHTpoabHBI
/1 No yp Tewma ypoxka 3aHATUN 3aHATUS 3aHATUS € paboThI
1 2 3 4 5 6 7
Pazpea 1. 36 22 8 4 2
Kierka — cTpyKTYPHO-()YHKIMOHAJIbHAS
eIMHULA )KMBOT0
1.1 | buosorusi KaKk HayKa. 2 2 - - -
1 1.1.1 | buonorus xak Hayka 1
2 1.1.2 | MeToabl IUTOJIOTUH 1
1.2 | O6uiasi XapaKTepUCTUKA KU3HH 2 2
3 1.2.1 | YpoBHH OpraHu3anuy OMOJIOTHYECKIX CHCTEM 1
4 1.2.2 | YpoBHM Opranuzanuu OHOJIOTHYECKUX CHCTEM 1
1.3 buojornyecku Ba:kHbIle XHMHYECKHE COeTHHEHUS 6 2 2 2 -
5) 1.3.1 | Heopranmueckue BemiecTBa KJICTKH 1
6 1.3.2 | Opranuueckue BeiecTBa KIETKH 1
7 1.3.3 | Ponb oprannueckux BEIIECTB B OpraHU3Me YeJIOBEKa 1
8 1.3.4 | Ponb opraHnyeCcKUX BEIIECTB B OPTaHU3ME YeJIOBEKa 1
9 1.3.5 | JIaBoparopHas pabota «Omnpenenenue suramuna C B 1
MPOAYKTaX MUTAHUS
10 1.3.6 | JIJaboparopHas pabota «Omnpenenenue suramuna C B 1
MPOAYKTaX MUTAHUS)
1.4 | CTpyKTypHO-(pYHKIHOHAILHAS OPTraHU3aLHA 6 4 - 2 -
KJIETOK
11 1.2.1 | IlonoxeHusi COBPEMEHHOM KICTOYHON TEOPHH 1




12 1.2.2 | IlpokapuoThl. DyKapHUOTHI.
13 1.2.3 | Opranouasl KJIETKH
14 1.2.4 | OpraHouapl KJIETKHA
15 1.2.5 | JJaboparopHas paboTta «CTpoeHHE KIETKI»
16 1.2.6 | JlJaboparopHas pabora «IIponuriaemoctsb
MeMOpaHbD»
1.5 | CTpykTypHO-()pYHKIIHOHAIBHbIE (dakTopsl
HACJIeICTBEHHOCTH
17 1.5.1 | HykyienHOBBIE KUCIOTHI
18 1.5.2 | HykienHOBBIE KUCIOTHI
19 1.5.3 | Pemenue 3a1a4u Ha onpeiecHUE
MI0CJIeIOBATEIBHOCTH HYKJICOTHIOB
20 1.5.4 | Pemenue 3a1a4 Ha onpeieIcHUE
MIOCJIeIOBATEIBHOCTH HYKJICOTHIOB
1.6 | Ilpouecchl MATPUYHOTO CHHTE3A
21 1.6.1 | buocunTe3 Oenka
22 1.6.2 | buocunre3 Genka
23 1.6.3 | Pemenue 3a7a4 Ha ornpeencHUe
MOCJIeIOBATEIPHOCTH AMIUHOKHUCIIOT B MOJIEKYJIE
Oenka
24 1.6.4 | Pemrenue 3a71a4 Ha ONpeIeTICHHUE
M0CTIEeI0BATEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe
Oenka
1.7 | HexJyieTouHble GOPMBI KU3HH
25 1.7.1 | Bupycs
26 1.7.2 | Bupycsl
27 1.7.3 | BupycHsle u 6akTepragbHble 3a001eBaHMS.




28 1.7.4 | BupycHble u 6akTepuagbHble 3a00JIeBaHUS. 1
1.8 | O0meH BeulecTB M MpeBpallleHNe JHEPTUH B 4 4 -
KJIeTKe
29 1.8.1 | Tunsl oOMeHa BeleCcTB 1
30 1.8.2 | DHepreTnueckuii oOMeH 1
31 1.8.3 | Ilnactuueckuii oOMeH 1
32 1.8.4 | ®orocunTe3. XeMOCUHTE3 1
1.7 | dKu3HeHHbIH HUKJ KJIeTKU. MuTto3. Meiio3 2 2 -
33 1.8.1. | Muto3 1
34 1.8.2 | Meiios 1
35 Kountpoabnas padora Nel
36 KonTpoabHnas padora Nel
Pazgen 2. 44 28 14
CtpoeHue n GyHKIMH OPraHu3Ma
2.1 | CTpoeHue opranuzma 6 4 -
37 2.1.1 | Knerounslie (hopMbl OPraHU3MOB 1
38 2.1.2 | TkaHU )XKUBOTHBIX M YEJIOBEKA 1
39 2.1.3 | CrpoeHue opraHu3Ma 4eaoBeKa 1
40 2.1.4 | CrpoeHue opranu3Ma 4eaoBeKa 1
41 2.1.5 | NudexunoHHbIe 3200JI€BaHUS 1
42 2.1.6 | [IpodwmnakTrka MHPEKIIMOHHBIX 3a00IEBaHUI 1
2.2 ®opMBbI pa3MHOKEHHS OPraHU3MOB 2 2 -
43 2.2.1 | ®opmbl pa3MHOKEHHS OPTaHU3MOB 1
44 2.2.2 | PazMHOXeHHE YeToBeKa 1




2.3 OHTOreHe3 ;KUBOTHBIX U YeJIOBEKa 4
45 2.3.1 | 'ameToreHes y »KHUBOTHBIX 1
46 2.3.2 | OmiogoTBOpeHUE 1
47 2.3.3 | DmOpuorenes 1
48 2.3.4 | [ToctamMOpHOHATBHBINA TIEPUO] 1

2.4 | OHTOreHe3 pacTeHuit 2
49 2.4.1 | Pa3MHOXXEHHE U Pa3BUTHE CIIOPOBHIX PACTCHHIA. 1
50 2.4.2 | PazMHOXXEHHE U pa3BUTHE CEMEHHBIX PACTCHHUI 1

2.5 OcHOBHbIE MOHSITHS T€eHETHKHU 2
o1 2.5.1 | I'eneTrnka KaKk HayKa O HACJEICTBEHHOCTH U 1

M3MEHYMBOCTH OPTaHNU3MOB

52 2.5.2 | OcHOBHBIEC METO/bI T€HETHKHU 1

2.6 | 3aKOHOMEPHOCTH HACJIEOBAHUSA 2
53 2.6.1 | 3axouns! I'. Mennens 1
54 2.6.2 | 3akousl I'. Mennens 1
55 2.6.3 | PenieHue reHeTHYECKHX 3a1a4
56 2.6.4 | Pemrenue reHeTHUECKUX 3a0a4

2.7 B3aumopeiicTBue reHOB 2
57 2.7.1 | BzaumojeiicTBHE a/IeIbHBIX T€HOB. 1
58 2.7.2 | BzaumopeiicTBuE HEaJICIbHBIX T€HOB. 1
59 2.7.3 | Pemrenne reHeTnYecKux 3amaqd
60 2.7.4 | Pemrenne reHeTHYECKUX 3a0a4

2.8 | CuenJieHHoe HacJief0BaHUEe IPU3HAKOB 2




61 2.8.1 | 3akonsl T. Moprana

62 2.8.2 | CueruieHHOE HACTIeI0BaHUE TEHOB

63 2.8.3 | Pemrenne reseTnyeckux 3agad

64 3.8.4 | Peurenune reHeTHUECKUX 3a1a4
2.9 | 'enernka moJia

65 2.9.1 | I'eneruka mona

66 2.9.2 | HacrnenoBaHue MPU3HAKOB, CIETICHHBIX C MTOJIOM

67 2.9.3 | Penrenue reHeTHUECKUX 3a/1a4

68 2.9.4 | Peurenne reHeTHYECKUX 3a1a4
2.10 | I'eneTuka 4esioBeKa

69 2.10.1 | Mertoabl U3y4eHHUS HACTICICTBEHHOCTH

70 2.10.2 | HacnencrBeHHble 3a001€BaHUsA

71 2.10.3 | PenreHne reHeTHYECKHX 3a/1a4

72 2.10.4 | PeunreHne reHeTUYECKHX 3a/1a4
2.11 | 3aKOHOMEepPHOCTH U3MEHYHUBOCTH

73 2.11.1 | HacnencTtBeHHass K3MEHYHMBOCTD

74 2.11.2 | HenacnencTBeHHass K3MEHYHMBOCTD

75 2.11.3 | PelteHne reHeTHUECKUX 3a0a4

76 2.11.4 | PelteHre reHETUUECKUX 3a0a4
2.12 | Cesekuusi OpraHu3MoB

77 2.12.1 | Cenexmus Kak HayKa

78 2.12.2 | MeToabl ceneKnun

79 KonTtpoubHnas paGora Ne2




80

KonTtpouabsnas paGora Ne2

Pazgen 3. 16 10
Teopus 3BoI0HUN
3.1 | UcTopusi 3BOJTIONMOHHOTO YYeHUs 2 2
81 3.1.1 | IlepBbIe PBOTIOMOHHBIC KOHIIEIITAN 1
82 3.1.2 | [IpennochIKy M OCHOBHBIE TIOJIOKEHUS 1
COBPEMEHHOM CHHTETUYECKOM TEOPUH IBOITIOLIUU
3.2 | Mukpo3BoJouus 2 2
83 3.2.1 | JIBWKyIIHE CUIIBI DBOJIOLUN 1
84 3.2.2 | Bun u ero xpurepuu. BunoobpazoBanue 1
3.3 | MakposBosounust 2 2
85 3.3.1 | ®opMbI ¥ OCHOBHBIE HAIIPABJICHHUS MAaKPOIBOJIIOIIUN 1
86 3.3.2 | MeToap! u3y4eHHs MaKpOAIBOIIOIHA 1
3.4 | Bo3HNKHOBeHUE U Pa3BUTHE KU3HHU Ha 3emJie 4 2
87 3.4.1 | l'umoTe3sl M TEOPUH BOZHUKHOBEHUS )KU3HU Ha 1
3emiie
88 3.4.2 | T'unoTe3sl 1 TEOPUH BOZHUKHOBEHUS )KU3HU Ha 1
3emiie
89 3.4.3 | OCHOBHBIM dTaraM pa3BUTHS KU3HH Ha 3emiie
90 3.4.4 | OcHOBHBIE ATAIbI Pa3BUTHS KU3HU HA 3eMite
3.5 | [IpoucxosxkaeHne 4eJ0BeKa — AHTPOINOreHe3 4 2
91 3.5.1 | CxoxcTBO U OTINYMA YEIOBEKA C ) KUBOTHBIMU 1
92 3.5.2 | OcHOBHBIE CTaIUW AaHTPOTIOTCHE3a 1
93 3.5.3 | AganTuBHBIE DKOJIOTHUYECKUE THUIIBI YETIOBEKA
94 3.5.4 | Pacer yenoBeka




95

Kontpoabnas pabora Ne3

96 KonTpoabnas padora Ne3
Pasznea 4. 26 12 10
IKOJIOTHA
4.1 | Oxosioruveckue (pakTopbl M cpelbl KU3ZHH 2 2 -
97 4.1.1 | Cpeasl oOMTaHUSI OPTaHU3MOB 1
98 4.1.2 | Knaccudukanus d3K0J0THYECKUX (HaKTOPOB. 1
4.2 I[onyasiuus, coodmecTBa, IKOCUCTEMBI 4 2 2
99 4.2.1 | Dxonoruyeckasi XapakTepUCTUKA BUJA U MOMYJISIIUN 1
100 4.2.2 | DKOJIOTUYECKHE CUCTEMBI 1
101 4.2.3 | Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUYETHBIX 1
3aJaHuN
102 4.2.4 | PenieHne npakTUKO-OpPUEHTUPOBAHHBIX PACYETHBIX 1
3aJaHUuN
4.3 | buocdepa - rI00aTBHAS IKOJTOTHYECKAS 4 2 2
cucreMa
103 4.3.1 | Yuenue B.U.BepHaackoro o 6uocdepe 1
104 4.3.2 | I'mobGanbHbIe HKOJIOTHYECKHE POOIEMBI 1
COBPEMEHHOCTH
105 4.3.3 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 1
3ajad
106 4.3.4 | PemeHue npakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 1
3a1ad
4.4 | BausiHue aHTPONOTeHHbIX (JaKTOPOB Ha 4 2 2
onocgepy
107 4.4.1 | AaTpOTIOreHHBIC BO3ICUCTBHUS HA OMoCchepy
108 4.4.2 | AuTpomnoreHHbIe BO3ICHCTBHUS Ha Onochepy




109 4.4.3 | [IpakTUKO-OPHEHTUPOBAHHbIE PACUCTHBIC 3aJaHUS 1
110 4.4.4 | [IpakTUKO-OPUEHTHPOBAHHBIE PACUETHBIE 3a/1aHUS 1
45 | BausiHue colHAJIbHO-IKOJ0THYecKHX GaKTOpPOB 10 4 -
HA 3/10POBbe YeJI0BEKA
111 4.5.1 | 3m0poBbE U €TI0 COCTABIISAIOIINE 1
112 4.5.2 | 310poBBE U €r0 COCTABIISIONINE 1
113 4.5.3 | JlaboparopHas paboTa «Y MCTBEHHAS 1
paboTOCIIOCOOHOCTBY
114 4.5.4 | JIaboparopHas pabota «BiausHue aOMOTHYESCKUX 1
(hakTOpPOB Ha YEIOBEKA»
115 4.5.5 | Onpenenenue CyTOYHOTO palliOHa MUTAHUS 1
116 4.5.6 | OnpeneneHne CyTOYHOTO PAIIMOHA MTUTAHUS 1
117 4.5.7 | Co3maHue MaMsITKW IO OPTaHU3AIMN PaIliOHAIBHON 1
(bu3N4YeCKoil aKTUBHOCTH
118 4.5.8 | Co3zmaHue MaMsTKW IO OPTaHU3AIIMN PalliOHAIBHON 1
(bu3N4YeCKOil aKTUBHOCTH
119 4.5.9 | JlaboparopHas paboTa «YMCTBEHHAs
paboTOCIIOCOOHOCThY
120 | 4.5.10 | JIaGoparopras pabota «BiusiHue aOHOTHYIECKIX
(hakTOpoOB Ha YeJIOBeKa
121 KonTtpoJsbHas padora Ned
122 KonTtpoJsbHnas pabora Neq4
Pazgen S. 8 2 6
B1oTexH0JIOTHH B JKM3HU KAMKIO0T0
51 BHoTexHo0/JI0ruu B :KU3HU KAKI0I0 4 2 2
123 5.1.1 | buoTtexHonorus 1
124 5.1.2 | buoTtexHoJIOTHS 1
125 5.1.3 | Pemenue keiica 0 HAyYHBIX JOCTIKEHHUSIX B O0JIACTH 1
TeHETUYECKUX TEXHOJIOTHI
126 5.1.4 | PemieHue kelica 0 Hay4HbIX JOCTHKEHUIX B 00JaCTH 1
TeHETUYECKUX TEXHOJIOTHI
5.2 buorexHoJioruu B MeauinuHe U papmanuu 4 - 4




127 5.2.1 | Pemenne xeiica. Pa3Butie OMOTEXHOIOTHII B 1
00J1aCTH MEIUITMHBI M (hapMaIiu
128 5.2.2 | Pemenne xeiica. Pa3Butie OMOTEXHOIOTHII B 1
00J1aCTH MEIUITMHBI M (hapMariu
129 5.2.3 | 3amura Kerica. Pa3BuTue OMOTEXHOJIOTUI B 001aCTH 1
MEIMIMHBI ¥ hapMaruu
130 5.2.4 | 3amura ketica. Pa3BuTue OMOTEXHOJIOTUI B 001aCTH 1
MEIMIMHBI ¥ hapMaruu
Pa3znen 6. 6 - 4
Buosko0oruyecKue uccaea0BaHus
6.1 OCHOBHBIE METOABI 0M0IKOJIOIHYECKUX 2 - -
HccJae10BaHu
131 6.1.3 | JJaGopaTtopHas pabora «OnTuMaibHbIe YCIOBUS IS
pocTta U GU3NOIIOTHUECKON aKTHBHOCTH JAPOKIKEBBIX
KJIETOK»
132 6.1.4 | JIaGoparopHas pabota «OnITUMaIbHBIE YCIOBHUS /IS
pocTta U (pU3HOIOTHYECKON aKTHBHOCTH JAPOXNIKEBBIX
KJIETOK»
6.2 | buodkoJjioruyecKnii IKCePUMEHT 4 - 4
133 Y4eOHO-HCCIeT0OBATEIbCKHII MPOCKT 1
134 Y4eOHo-Hccae10BaTeNIbCKII MPOEKT 1
135 Y4ebHO-uCCae10BATENbCKUN TPOSKT 1
136 Y4eOHO0-HCCIeT0OBATEIIbCKHII MPOCKT 1
137 IK3aMeH
138 OK3aMeH
139 IK3aMeH
140 IK3aMeH
141 IK3aMeH
142 IK3aMeH
143 IK3aMeH
144 IK3aMeH
Bcero 144 74 46




3. YCJIOBUS PEAJINBALIUU TPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJIUHBI «BUOJOT USI»
3.1. Y4eOHO-MeTOAUYECKOE H MATEePUATbHO-TEXHHYECKOe ofecrneyeHne
padoueil mporpaMMbl y4eOHOM M CIUTLIUHbI

JIyist peanu3anuu mporpaMMbl TUCIUATITAHBI TOJDKHBI OBITH TIPETYCMOTPEHBI
CJIeIyIOIME CIEHUaIbHbIE TOMEEHUS:

Kabuner «buonocuu», OCHalllEHHBI 00OpyJOBaHUEM: MeOelb, 10CKa, MEII,
HarjasigHble MocoOus (KOMIUIEKTHI Y4eOHBIX TaOJIMIl, IJIAKATOB), TEXHUYECKUMU
CpeacTBaMU OOYYEHHS: KOMIBIOTEp C YCTPOMCTBAMH BOCHPOM3BEIEHUS 3BYKa,
IPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP IS MPE3CHTAIIUM.

JlaGoparopus,ocHailleHHass O000pyJAOBaHUWEM ISl TIPOBEACHUS 3aHSITHU:
MHUKPOCKOIIbI, CEKyHJIOMEp, TOHOMETp, JaboparopHas mocyaa (IpOOUpKH,
MOJICTaBKU JIJIsi MPOOUPOK, MUHIIECTHI, TIECOK, CTYNKH C MECTHKAMU, MPEAMETHBIC H
MOKPOBHBIE  CTEKJa,  CTEKJISHHbIE  TAJOYKH,  MPENapoBabHBIE  WIJIBI,
dunbTpoBanbHas Oymara (candeTkd), CTakaHbl) THUIEPTOHUYECKUNA PACTBOP
xjaopuaa Hatpus, 3%-HbII pacTBOp IMEPOKCHIA BOAOPOJA, PACTBOpP HOJa B
HOMCTOM Kallud, TJIMIIEPUH, KIYOHH KapToQessi, JUCT 3JI0JeH KaHaJCKOM, TII0A
psAOMHBI OOBIKHOBEHHOM (PSOMHBI UJIM TOMAaTa), TyK pemyaThli, pa3BeEHHbIE B BOJIE

TPOAKH);

3.2. UudopmanmoHHoe obecneyeHne peajn3alni MPorpaMmMbl

1. buonorusa. 10-11 xmacc (yriayOJieHHBI YpOBEHbB): YYEOHHK st
cpeanero obmero oopaszoBanus / B. H. Speirun [u ap.]; mox o6mieit penakiueii B.
H. Spsiruna. — 2-e uzn. — Mocksa: U3znarensctBo FOpaiit, 2022.

2. Oo6yxoB, /I. K. buonorus: kKi1eTku U TKaHU: y4yeOHOe mocooue s
cpeanero npodeccuonanbHoro odpazoranus / J[. K. O6yxos, B. H. Kupunenkora.
— 3-¢ u3j., nepepabd. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U MPaKTUKYM JUIsl CpEIHETO MpodhecCuOHATBHOTO
obpazoBanus / B. H. Apsirun [u ap.]; nox penakiueit B. H. Speiruna. — 2-e us.
— MockBa: U3ngatensctBo FOpaiit, 2022. — 378 c.



DJIeKTPOHHbIE U3IAHMS

1. buonorus. 10-11 xkmacc (yrnyOJeHHBIM ypOBEHB): YUYE€OHUK ISt
cpennero oomero obpazoanus / B. H. SApwirun [u ap.]; mox obmieit penakuuein B.
H. Speiruna. — 2-e u3a. — Mocksa: UsnarensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe mpocsernienue). — ISBN 978-5-534-15630-0. — TekcT: aeKTpOHHBIH //
OG6pazoBatenbHas matgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. Oo6yxoB, /I. K. buonorusi: kietku u TKaHH: yuyeOHOE MocoOue A
cpeanero npodeccuonanpbHoro obpaszoranus / J[. K. O6yxos, B. H. Kupunenkora.
— 3-e u3n., nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonanpaoe ob6pazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbit //  OOpasoBarenvHas 1iatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yueOHUK U MPaKTUKYM ISl CPEIHETO MPOo(heCCHOHATBHOIO

obpazoBanus / B. H. Apsirun [u ap.]; nox penakmueit B. H. SIppiruna. — 2-e us.

— MockBa: M3parensctBo IOpaiit, 2022. — 378 c. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct: d1IeKTpOHHBIN //
OGpazoBatenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661

JlonoTHUTEIbHbIE HCTOYHUKH

1. Tetinop /. buonorus: 8 3 1. T. 1 / [I. Teiinop, H. I'pun, Y. CrayT; nox
pen.P. Conepa; nep. 3-ro anri. uza. — 14-e uzg. —M.: Jlaboparopus 3nanmii, 2022
— 454 c.

2. ITaBnoBa, E. . DOxonorus: y4eOHMK W TPAKTHUKyM JJi CPEIHETO
npodeccronanbHoro oopaszosanus / E. . Ilanosa, B. K. HoBukoB. — Mockaa:
N3parenscTBo Opaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yuedHoe nmocodue
it cpennero mpodeccronansHoro oopazosanus / O. 3. Epemuenko. — 3-e u3m.,

nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

4, bmuno, JI. H. DOxonorus: ydyeOHOe T1OcoOME [Jii CpPEAHETO
npodeccuonanbHoro oobpazoBanus / JI. H. bmunos, B. B. IlomskoBa, A. B.
Cemenua; nox o6meit penakuueid JI. H. bnuHoBa. — Mocksa: M3aaTenscTBO
Opaiir, 2022. — 208 c.

S. bproxanp, @®. @. Ilpombrmmennas »skonorus: ydeOHUK / D.O.
bproxanp, M.B. I'padkuna, E.E. Cno6uskoBa. — MockBa: ®OPYM: NHOPA-M,
2022. — 208 c.

6. Hecmenosa, H. H. Okosorust yenoBeka: y4eOHUK U MPAKTUKYM IS
cpeaHero mnpodeccruoHanbHOoro obpazosanus / H. H. HecmenmoBa. — Mockaa:
NznarensctBO FOpaiit, 2022. — 157 c.

7. buonorus ansg npodeccuii M CEUMATBHOCTEM TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO Mpoduiiei: Y4eOHUK ISl CTYI. YUPEKIEHUN cpeia. mnpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; noxa pea. B. M.

KoncrantunoBa. — M.: U3narenbckuii neHTp «Akagemus», 2016/ — 336 c.



4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIUHBI «BUOJOT USI»

KOHTpOJIbI/I OIICHKA PC3YyJIbTaTOB OCBOCHUSA 06HIGO6p&30BaTeJIBHOI\/'I JUCIHNITIINHBI

pacKpbIBaIOTCSI  4Yepe3  AUCIUIIMHAPHBIC

PE3YyJIbTAThI, HaIrpaBJICHHLIC Ha

dbopmupoBaHre 00X U MPOGECCHOHATBHBIX KOMIICTSHITHH 0 pa3iesiaM u TeMaM

COACPKaHUA yqe6Horo MaTtcpualia.

Oomas Paznena/Tema
KOMIIeTCHIMA

T oeHOYHBIX MePONPUATHI

Pa3zgen 1. Kiierka —

KonTponbhas padota “MonexynspHbiit

CTPYKTYPHO- YPOBEHb OpPTraHU3aIUH KHBOTO™
(pyHKUMOHAILHAS eIUHUIA
JKHBOT0

OK 02 Tema Nel.1. 3aroHeHne TaOIUIBL C ONMMCAaHUEM

buonorus xkak HayKa

METO/I0B MUKPOCKOIIMPOBAHUS C UX
JIOCTOMHCTBAMH M HEJOCTaTKaAMHU.
3anonHenue Tabauiel «BKaa y4eHbIX B
pa3BUTHE OMOJIOTHID)

OK 02 Tema Nel.2. 3anoJiHeHUEe CPaBHUTEIBLHOMN TaOIUIIbI
OO6m1as xapakTepucTuka CXOJICTBA U Pa3IU4Hil )KUBOTO U HE
AKU3HU KUBOTO
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buosiornuecku BaxHbIC [ToaroroBka yCcTHBIX COOOIIEHUH C
OK 04 XUMHUYECKHE COCIUHCHUS Ipe3eHTalunen
Brimonnenue u 3amnura 1abopaTopHBIX
pabot: «Omnpenenenue suramuna C B
MPOIYKTAX MTUTAHUSY,
«I'unpopunbHO-THIPOHOOHBIE CBOHCTBA
JIUTIAIOBY
OK 01 Tema Nel 4. OueHuBaemasi AUCKyCCHs IO BOIpOcam
OK 02 CtpyKTypHO-(DYHKITHOHAJIbHAST  |JIEKIIMH
OK 04 OpraHu3alus KJIETOK Pa3paboTka MeHTaIbHON KapThl MO

KJIaCCU(UKALIMU KIJIETOK U UX CTPOEHUIO Ha
IPO- U DYKapHUOTHUYECKUX U 10 IapCTBaM B
MUHH TPyTIITax

BrimonHenue u 3ammra J1abopaTopHbIX
pabor:

«CTpoeHue KIIeTKH (pacTeHHsl, )KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOUYEHHUS (Kpaxma,
KapOTHHOUIBI, XJIOPOTIJIACTHI,
XPOMOILIACTBI)»,

«[Iponuriaemocts MeMOpaHsbI (IJ1A3MOJIU3,
JIETIIIa3MOJTH3))




OK 01

Tema Nel.5.

OpOHTAIIBHBIN OIIPOC

OK 02 CrpykrypHO-(pyHKIIMOHANBEHBIE |Pa3zpaboTka riaoccapus
¢bakTopsl HacnencTBEHHOCTH  |PemieHue 3agad Ha onpeaeeHue
H0CJIEI0BATEIbHOCTH HYKIICOTHI0B
OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 IIpoueccsl MaTpU4YHOTO Tect «IIpoueccel MATPUYHOTO CUHTE3a»
CHHTE32 Pemenue 3aau Ha onpezeneHue
IIOCJIEZI0BATEIbHOCTH AMUHOKHCIIOT B
MOJIEKYJIe OenKa
Pewenue 3anau Ha onpenenexHue
II0CJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoOJIeKyJIe OeNKa B cllydae U3MEHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK
OK 02 Tema Nel.7. DpoHTATBHBIN OIPOC
OK 04 Hexnerounsie ¢popmbl )KU3HA [TonroroBka yCTHBIX COOOIIEHUH C
I[K 1.2 npe3eHTanuen (BUpycHbIe U
IK 4.1 OakTepuanbHbIe 3a00neBanus. Ooue
IPUHIUIBI UCIIOIb30BAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH
IPUMEHEHNS aHTUOUOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIPOC
OOMeH BelecTB U 3arnoyHeHUe CPaBHUTEILHON TaOIULIbI
MIPEBPALEHUE SHEPTUHU B XapaKTepUCTHK TUIIOB OOMEHa BEUIECTB
KJIETKE
OK 02 Tema Nel.9. O6cy:xIeHue o Bonpocam JIeKIUu
OK 04 JKW3HEHHBIN UK KJIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
MuTto3. Meiio3 [UKJIa
Pa3nea 2. Ctpoenue u KonTponbhast padorta ”CtpoeHue u
(pyHxuumn opranuszma ¢byHKIMU opraHusma’
OK 02 Tema Ne2.1. OueHnBaemasi IUCKyCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
IIK 1.4 OpPraHOB U CHCTEM OPraHOB YEJIOBEK) C
K 2.1 KpaTKOM XapakTepUCTUKON UX QyHKIUI
IIK 2.2 ITonroroBka u NpeaCTaBIEHUE YCTHBIX
K 2.3 COOOIIeHUH ¢ TIpe3eHTaIen (MMMYHUTET,
IIK 5.1 UH(EKIMOHHbIE 3a00J1€BaHMsL, SITUIEMHH,
BaKI[WHAIINS)
OK 02 Tema Ne2.2. @pOHTAIBHBIN OIIPOC
I[IK 1.4 DopMBI pA3MHOKEHUS 3anonHeHue TabauIbl ¢ KPaTKOM
K 2.1 OpPraHHU3MOB XapaKTepUCTUKON U TpuMepaMu hopm
IIK 2.2 Pa3MHOKEHHUSI OPTAaHU3MOB
IIK 2.3
K 5.1
OK 02 Tema Ne2.3. PazpaboTka JeHTbI BpEMEHH C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKON ITAallOB OHTOT€HE3a

YCJIO0BCKa

OTZEIILHOM I'PYIIION JKUBOTHBIX U YEJIOBEKA
10 MUKPOTpyTIam




Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHnTorenes pacreHuit

CocraBieHne )KU3HEHHBIX LIUKIIOB PACTCHUN
10 OT/AENIaM (MOXOBUHBIE, XBOLIEBU/IHBIE,
HarOpOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.
OCHOBHBIE TTIOHATHUS T€HETUKU

Pazpabotka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HacJeA0BaHUs

@pOHTAIBHBIN OIIPOC

TecT no Bompocam JieKIuu

Pemenue 3anau Ha onpenenexHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUIHOM M aHATU3UPYIOLIEM
CKpELIMBAaHUH, COCTABIICHUE
FEHOTUIIMYECKUX CXEM CKpEIIBaHUs

OK 01
OK 02

Tema Ne2.7.
BzauMoencTBre reHOB

Tect

PazpaboTtka rioccapus

Pemenue 3anay Ha onpeeneHme
BEPOSTHOCTH BOSHHUKHOBCHHS
HACJICJICTBEHHBIX MPU3HAKOB MIPH
Pa3IMYHBIX TUTIAX B3aMMOJICHCTBHSI T€HOB,
COCTaBJICHHE TEHOTUIINYECKUX CXEM
CKpEIIUBAHHUS

OK 01
OK 02

Tema Ne2.8.
CreruieHHO€e HaCIEAOBaHNE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3anay Ha onpeneneHme
BEPOSITHOCTH BOSHHKHOBCHHSI
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
CIICTUICHHOM HACJICIOBAHUH, COCTABJICHHC
TeHOTUITUYECKUX CXEM CKPEIIMBAHU

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nona

Tect

Pa3zpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHH A
HACJIEJICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
I0JIOM, COCTABJICHUE TCHOTHITHYSCKHUX CXEM
CKpEIIUBaHUS

OK 01
OK 02
IIK 2.1

Tema Ne2.10.
I'eneTnka uesoBeka

Tect

PazpaboTka rioccapus

Pemenwne 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHHUKHOBCHHUS
HACJICICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METO/IbI TEHETUKHU YEJIOBEKA, COCTABIICHUE
TEeHOTUITUYECKUX CXEeM CKPEIIUBAHUS
[ToaroToBka yCTHBIX COOOIIEHUH C
Mpe3eHTAIMeH O HaCTIEeICTBEHHBIX
3a00JIEBaHUSX YeJIOBEKA

OK 01
OK 02

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tect
Pemenue 3a1ad Ha onpeneneHue Tuna




OK 04

MyTalluy Ipy nepeaadc HaCICACTBCHHBIX
IIPU3HAKOB, COCTABJICHNEC 'CHOTHIIMYCCKUX
CXCM CKpCIIHUBAHUSA

OK 01 Tema Ne2.12. Tect
OK 02 Cenekiusi OpraHu3MOB Pa3pabotka rioccapus
Pemenue 3aau Ha onpezeneHue
BO3MO>KHOI'O BOZHUKHOBEHUS
HACJIE/ICTBEHHBIX [TPU3HAKOB 110 CEJICKIUH,
COCTaBJIEHUE T'€HOTUIIMYECKUX CXEM
CKpELBaHUs
Pasnen 3. Teopusi 3Bosirounu | KontponbHas padora “Teoperndeckue
ACIEKThI SBOJIIOLIMM KU3HU Ha 3emie”
OK 02 Tema 3.1. ®poHTaTBHBINA OITPOC
OK 04 HcTopus 3BOIIOLHOHHOTO PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
YUCHHUS HBOJIIOLMOHHOTO YUCHHUSI
OK 02 Tema 3.2. @poHTAJIBHBIN 0npoc
MHUKpPO3BOTIOLHSA PazpaboTka rioccapusi TEpMUHOB
OK 02 Tema 3.3. OueHuBaemasi IUCKyCCHs
Makpo3Bosronus Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tewma 3.4. ®poHTaTBHBINA OITPOC
OK 04 Bo3sHukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
KHU3HU Ha 3emiie COOOLIEHUS U JIEHTHl BPEMEHH
BO3HUKHOBEHUS M Pa3BUTHS KHUBOTHOTO H
pPacTUTENBLHOIO MUpa
OK 02 Tema 3.5. ®poHTaTBHBINA OITPOC
OK 04 [IpoucxoxaeHne yenoBeka — Pa3paboTka 1€HT BpeMeHU U MEHTaJIbHBIX
aHTPOIIOTEHES KapT Ha BBIOOD:
“BOJTIOIHST COBPEMEHHOTO UeJIOBeKa ™,
“BpeMs U IyTH pacceleHus YenoBeKa 1o
wianere”, “BnusiHue reorpaduueckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “UenoBedeckue pacol”,
o0cyxeHue
Pa3nea 4. Jxosorus Kontpoabnas padora “Teopernyeckue
acNeKThl IK0JI0run”
OK 01 Tema 4.1. TecT mo skomoruyeckum GakTopam 1
OK 07 Okonoruyeckue (HakTopsl U cpelaM JKU3HU OpPraHUu3MOB
Cpebl KU3HU.
OK 01 Tema 4.2. CocraBieHne cxemM KpyroBopoTa BeIeCTB,
OK 02 [Momynsauus, coob1ecTna, UCIIOJIb3YSl MaTepUaIbl JIEKIINH
OK 07 9KOCHCTEMBI Pemenne mpakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 110 IEPEHOCY BEIIECTBA
Y DHEPIHH B SKOCUCTEMAX C COCTABIICHHE
TpoduUecKUX Leneil u nupamu 6uomMaccsl
Y DHEPTUH
OK 01 Tema 4.3. OnenuBaemas 1UCKyccus
OK 02 buocdepa - rmodanbHast Tect
OK 07 9KOJIOTMUYECKAs CUCTEMA Perienue npakTHKO-OpUEHTUPOBAHHBIX

PaCUYCTHBIX 3aJ4a4 Ha OIPEACIICHUC




romaau Haca)KIIeHI/Iﬁ JJ1s1 CHUKCHU A
KOHIICHTPALIMH YTJIEKUCIIOrO Ta3a B
aTMoc(epe CBOero peruoHa MpoKUBaHUs

OK 01 Tema 4.4. Tect
OK 02 Biistnue aHTpOnoreHHsIx Pemenne npakTMKO-OpUEHTUPOBAHHBIX
OK 04 (dhakTopoB Ha Onochepy pacCUYETHBIX 3aJIaHUH 110 COXPAHEHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
[IK 2.1 MPOKUBAHUS
OK 02 Tema 4.5. OnenuBaemas 1UCKycCus
OK 04 Bnusaue comuanbHO- BrinosiHeHUs MpakTUYECKUX 3a/IaHUi:
OK 07 HKOJIOTHYECKUX (PAaKTOPOB Ha “OnpeneneHye CyTOYHOIO paloHa
11K 2.1 3710pPOBbE YEJIOBEKA MMUTaHUS ",
“Cozanue UHIMBUYaJbHOM AMATKH 110
OpraHu3aluy palvoHaIbHON GU3NYECKOM
aKTUBHOCTH
Brimonnenue nabopaTopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas pabOoTOCTIOCOOHOCTB",
"Brnusiaue abnoTHuecKux GakTopoB HA
4eJIoBeKa (HU3KUE U BBICOKUE
TeMneparypsl)"
*[IpodeccuonanbHo- 3amura Keiica: MpeacTaBIeHUE Pe3yIbTaTOB
OPHEHTHPOBAHHO CO/leP/KaHUe |PELICHUS KEHCOB (BBICTYIJICHUE C
Pa3nen 5. buoJiorusi B :KU3HM  |[IPE3CHTAIINCH )
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHAIU3
OK 02 buorexHoornuu B xKU3HU MH(OpPMAaLIMU O HAyYHBIX JOCTUKEHUSX B
OK 04 Ka)XJgoro 00JIaCTH TEHETUYECKUX TEXHOJIOTHI,
IIK 2.1 KJIETOYHOW WH)KEHEPHUH, TUIIEBBIX
OuoTexHoI0rui (1Mo rpynmnam),
MIPEJICTaBICHHUE PE3YJITATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2.1. BrinonHenue keiica Ha aHaNN3
OK 02 buorexHonoruu B MequiMHe 1 (MHGOPMAIMK O pa3BUTHHU OMOTEXHOJIOTHH B
OK 04 bapmaru MenuiuHe U dapMmaruu (1o rpynmnam),
K 2.1 [IPEJCTABJICHUE PE3YIIbTATOB PELICHUS
KEHUCOB
Pasnea 6. buoskosnornueckne |[IperncraBieHue pe3ysbTaTOB BBIIOJIHEHUS
HCCJICAOBAHUS y4eOHO-HMCCIIeJOBATENbCKUX IIPOEKTOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )
OK 01 Tema 6.1. Brinonnenue nabopatopHbix paboT Ha
OK 02 OCHOBHBIE METOABI BbIOOp B MUHUTPYTINAX:
OK 04 OMOIKOIOTHYECKUX 1. BausHue TeMmeparypsl Ha pocTa u
OK 07 HCCIIEI0OBaHUI (U3MOTOTMUECKYI0 aKTUBHOCTh

TPOXKIKEBBIX KIIETOK
2. BnusHue yrieBoJoB Ha pocTa U
(bU3HOIOrMYECKyI0 aKTUBHOCTD
JPOXKIKEBBIX KIETOK
CoueTtaHHOE BIUSHHUE TEMIIEPATYPHI U




YIJIEBOAOB Ha POCTa U (PU3NOJIOTHUECKYIO
aKTUBHOCTb JIPOIKEBBIX KIETOK

OK 01 Tema 6.2 Brinonnenune yueOHoO-UCCIEA0BATEIbCKOTO
OK 02 buoskonornueckuii MPOEKTa Ha BLIOOD:
OK 04 3KCIIEPUMEHT 1. Ouenka kavecTBa aTMochepHOTo
OK 07 BO3/IyXa
2. OrneHka Ka4ecTBa MOYB METOJIOM
¢uToTeCTUPOBAHUS
3. Omnenka KadecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB I10 OPraHOJIEITUYECKUM 1
(DM3UKO-XMMHYECKUM CBOHCTBAM
4. Bnusaue [TAB Ha pocT u pa3Butne
CEMSIH BBICIIUX PACTCHUU
Buustnue coneBoro 3arpsi3HEHHs Ha pOCT U
pPa3BUTHE CEMSH BBICIINX PACTCHUM
OK 01
OK 02 .
OK 04 BrinonHenue s3x3aMeHallMOHHBIX 3aJaHUI

OK 07




