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1. OO0masi xapakTepucTHKA padoyveil MporpaMmbl
o0meoopasoBarTenbHo AucHUILIUHBI «BUOJIOT'US»
1.1. MecTo IUCHUIIMHBI B CTPYKTYpe oOpa3oBaTteabHoi nporpammbl CIIO
Oo61eoOpa3oBaTenbHas TUCHUILIMHA «bUONIOrUsS» SABISETCS 005A3aTEIbHON YacThbIO
0011e00pa30BaTeabHOrO MKIA 00pa3oBaTeabHOW mporpammsl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenmansHocTH 36.02.01 Berepunapusi.
[IpodeccrnonanbHO-OPUEHTUPOBAHHOE  COJEPKAHUE TMPOTpaMMbl  BBIOpAHO IO
o0bekTy uzyuyeHus “)KuBoTHbie”.
1.2. Henu n nuIaHupyeMbie Pe3yJbTaThl OCBOCHUS AUCHUIIIUHbI:

1.2.1. Heau TuCHUNINHBI
Heanb: GopMupoBanre y 00ydarONIMXCS CUCTEMbl 3HAHUN O Pa3IMYHBIX YPOBHIX

KU3HH CO 3HAHUEM COBPEMEHHBIX INPEJICTABICHUNA O >KUBOM NPHUPOJE, HABBIKOB IIO
MPOBEICHUIO OMOJIOTMYECKUX HCCIEAOBAaHUN C COOJIFOJIGHHEM HSTHYECKHX HOPM,
apryMEHTUPOBAHHOW JMYHOCTHON MO3MIMHU MO OEpPEeKHOMY OTHOIICHHIO K OKPYKaroIIeH
cpene.

3agaum:

* nojiydeHue (yHIAaMeHTaIbHbIX 3HaHUW o Ouonornueckux cucremax (Kiertka,
Opranmsm, Ilomymsaums, Bupa, Okocucrema); HCTOPUM  Pa3BUTHS  COBPEMEHHBIX
MPEACTABICHUA O >KMBOM NPUPOJE, BBLAAIOIIMXCS OTKPBITUSIX B OHMOJOTMYECKON HAYKE;
poyii  OMOJIOTMYECKOW Hayku B (HOPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYUYHOMU
KapTUHBI MUPA; METOJAX HAYYHOTO MO3HAHUS;

* OBJQJICHUE YMEHMSIMH JIOTHYECKHM MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWM B MPAKTUYECKOW NIEATEIBHOCTH JIIOJEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHUI; OMNpENENsITh KUBbIe OOBEKTHl B MPHUPOAE; MPOBOAUTH HAOIIOJEHUS 3a
HKOCUCTEMaMH C IIeJIbI0 MX OINHUCAHMSI M BBISIBICHUS €CTECTBEHHBIX U AHTPOIOTCHHBIX
M3MEHEHUH; HaXOUTh U aHAIIM3UPOBATh HH(POPMALIUIO O KUBBIX 00BEKTAX;

* pa3BUTHE IIO3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M  TBOPYECKHX
CHOCOOHOCTEM  00ydaromMxcsi B Ipolecce M3yuyeHuss OHUOJIOrMYECKUX  SIBJICHUH;
BBIIAIOIIMXCSL JTOCTHKEHUN OHOJIOTHMH, BOIIENUIMX B OOIIEYEIOBEUYECKYIO KYJIBTYPY;
CJIIOKHBIX W NPOTUBOPEUYUBBIX MYyTEW Pa3BUTHS COBPEMEHHBIX HAay4HBIX B3IJIS0B, HACH,
TEOpH, KOHIENIUH, TUNOoTe3 (0 CYIIHOCTH U MPOUCXOXKACHUM KU3HU, YEJIOBEKa) B XOJ€
paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU;

* BOCIHUTAaHHE YOEXKIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS >KUBOW MPUPOJIBI,

HEOOXOJAMMOCTH PAIMOHATIBLHOTO MPUPOJOTONB30BaHMS, OEPEKHOTO OTHOIICHHUS K



OPUPOAHBIM pecypcamM U OKpyXkarolled cpene, COOCTBEHHOMY 3J0POBBIO; YBaKEHHUS K
MHEHHUIO OIIOHEHTA PH 00CYKIEHUU OMOJOTHYECKHX MTPOOIeM;

* WUCIOJIb30BAaHUE TNPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUW W yMEHUH B
MOBCEAHEBHOM U3HU JJIs OLIEHKHU IOCJEICTBHIM CBOEH NEATEeIbHOCTH (M JesATEeIbHOCTU
JIpYTUX JIOJIeH) MO OTHOIICHHIO K OKpPY’KaIoIIeW cpene, 3J0pOBbI0 JIPYTUX JIIOJEH U
COOCTBEHHOMY 37I0pPOBbIO; OOOCHOBAaHHE U COOJIOJIEHUE MEP MPOPUIAKTUKU 3a00JI€BaHUMH,
OKa3aHHe MEepBOM MOMOIIMU MIPU TpaBMax, COOJI0/IEHHE MTPaBUJI MOBEICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJibTaThI OCBOCHUS
o01meo0OpasoBaTesibHON AUMCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO u Ha ocHOBe
oIrocC Coo

B pesynbrare ocBoeHus: 00pa3oBaTeNIbHOM MPOrpaMMbl y BBIITYCKHUKA JOJIKHBI OBITh
c(opMUPOBaHbI 0011IKE U TPOPECCHOHATBHBIE KOMIIETEHLIUY.

BobinyckHMK, OCBOMBIIMK 0Opa3oBaTelbHYI0 MpOrpaMMy, JOJDKEH o0JanaTh

CICAYIONUMHU 00IIMMHU KoMmneTeHusIMu - OK

Koxa HaumeHoBaHue pe3ysibTaTa 00yUeHHs

OK 1 Bri0upaTh criocoObl perieHus 3a1a4 npopecCuoOHAIbHON e TENbHOCTH,
[IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2 Ocy1ecTBIATh MOUCK, aHATIU3 U UHTEPIPETALNIO HHPOPMALIHH,
HEOOXOAMMOM JIJIS BBITTOJTHEHHMS 33724 Ipo(heCCHOHATBLHON IeSITEIbHOCTH.
OK 3 [[naHupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U
JTMYHOCTHOE PA3BUTHE

OK 4 PaboTaTh B KOJUIEKTHBE U KOMaHE, YPPEKTUBHO B3aUMOICHCTBOBATH C
KOJUIEraMU, PYKOBOJICTBOM, KJIMEHTaAMU

OK 5 OcCylIECTBIIATh YCTHYIO M TUCBMEHHYIO KOMMYHUKAIUIO HA
rocyapcTBeHHOM si3bike Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEM
COLIMAJIBHOTO U KYJBTYPHOTO KOHTEKCTa

OK 6 [IposABIATH IPaKIAHCKO-NIATPUOTUYECKYIO MO3ULIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX 00II€YEI0BEUYECKUX
[IEHHOCTEH, MPUMEHATh CTaHJAPThl aHTUKOPPYIILIMOHHOTO MOBEJICHUS

OK 7 ConeicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpe/ibl, pECypCOoCOepeKeHUI0,
A (PEeKTUBHO AEMCTBOBATh B UYpE3BbIUAMHBIX CUTYAIUSIX.

OK 8 lcrionp30BaTh cpecTBa GPU3HUECKON KYJIBTYPHI I COXPAHEHUS U
YKpETUIEHUS 3J0pOBBs B Mpoliecce MPodecCHOHANbHOMN 1eATeIbHOCTH U
Mo iIepKaHusl HE0OXOAMMOT0 YPOBHS (PM3NUECKOM MOATOTOBICHHOCTH




OK 9

M crionb30BaTh HHOOPMAIMOHHBIE TEXHOJIOTUH B MPOGECCUOHATBHON
eI TEIbHOCTH.

OK 10 [[Tomp3oBaThest mpohecCHOHANBFHON JOKYMEHTAIUEH Ha TOCY1IapCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.
OK 11  |[Mcnonws30oBaTh 3HaHUs 110 (PUHAHCOBOW IPaMOTHOCTH, IJIAHUPOBAThH

peanpUHUMATEIBCKYIO JIEATEIbHOCTh B IpodheccuoHaibHOM cepe




Koan

HnaﬂnpyeMble PE3yJbTAaThl 0CBOCHUA TUCIHUIIJINHBI

MacTepCTBa, TPY10I00ue;
- TOTOBHOCTBH K aKTHBHOM
JIeATEIIbHOCTH TEXHOIOTHYECKOM
31
COLIMAILHOMI
CIIOCOOHOCTE
WHUIIUHIPOBAThH, INIAHUPOBATH U
CaMOCTOSTEILHO BBIIOIHSITD
TaKyI0 JIeSITEIbHOCTD; - UHTEPEC K
pa3anuHbIM chepam
Mpo(ecCHOHANTLHOM e TEIbHOCTH,

OBJageHue

HAIpaBJICHHOCTH,

HanMeHOBaHHe
Oo61mme (IMYHOCTHBIE U
dopmupyembIx JucuuMniimHapHble (IpeAMeTHbIe)
. MeTanpeJMeTHbIe)
KOMIeTeH Ui
OK 01. Beibupath
CrocoObl peLIeHus
- copMupoBaTh 3HaHUSA O MECTE€ M POJIM OMOJOIMM B CUCTEME €CTECTBEHHBIX HAayK, B
3a1a4 npodeccuoHab . .
. B YacTH TPY/A0BOI0 (bopMHPOBAHUN COBPEMEHHOM €CTECTBEHHOHAaYyYHOW KapTHUHBI MUpPA, B MO3HAHUU 3aKOHOB
HOU N1 TEIbHOCTH
BOCIIUTAHUS: OPUPOJBbl U PEHIEHUU S>KU3HEHHO BaXHBIX COLMAIBHO-3TUYECKUX, HSKOHOMHUYECKUX,
PUMEHHUTEIBHO K
HKOJIOTUYECKUX MPOOJeM 4eIOBEYeCTBa, a TAK)KE B PEIICHHM BOMPOCOB PAallMOHAIHLHOIO
pa3IHYHBIM - TOTOBHOCTb K TPYAY,
[PUPOJIONIOIB30BaHUS; B (POPMUPOBAHUH 1IEHHOCTHOT'O OTHOIIEHHSI K IIPUPOJIE, OOILECTB
KOHTEKCTaM O0CO3HAHUE LIEHHOCTH PHpOA > B Gopmup H pHpode, OB Y,

YCJIOBCKY, O BKJIAIC pOCCHﬁCKHX n 3apy6e>1<Hblx YUCHBIX - OHOJIOrOB B Pa3sBUTHUC
6I/IOJ'IOFI/II/I; Q)YHKHHOHaHBHOﬁ T'paMOTHOCTH YCJIOBCKA IJIsd PCIICHUA JKU3HCHHBIX HpO6J’I€M,

-  YMCTbH BJIaACTh CHCTEMOH OMOJIOTHYECKUX 3HaHPII>i, KOTOpasa BKJIIIOYACT:

OCHOBOIIOJIATAIOIINE OMOJOTUYECKUE TEPMUHBI M TIOHITHS (3KU3HB, KJIETKA, TKaHb, OPTaH,

OpTaHu3M, BUJ, TMOMYJSIUS, OKOCUCTEMA, ouoreHo3,  Omocdepa;
METa00IIN3M, TOMEOCTAa3, KJIETOYHBIN UMMYHUTET, OMOCHHTE3 Oenka,

OHMOTIOIMMEPHI, JIMCKPETHOCTD, caMoperyJIsIIus,
CaMOBOCIIPOU3BEICHHE, HACJIEACTBEHHOCTD, U3MEHYMBOCTD,

HSHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouonorundeckue teopuu: kinerounas teopuss T. IlIBamna, M Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CeeKTUBHOro ummyHutera II. Opmux, WM.JMI. MeunukoBa, XpOMOCOMHas

Teopus HacieacTBeHHOCTH T. MopraHa, 3akoH




YHUBEPCAIbHBIMU YUEOHBIMU
[103HABATEJILHBIMU JCUCTBUAMM: a) [3apoablmeBoro cxoictBa K. bapa, sBomtormonHas teopust Y. JlapBuHaA, CHHTETHYECKAs
0a3zoBbIe JIOTHYECKHEe TeopHs HBOJIONUH, Teopus aHtpororeHesa Y. Jlapsuna; Teopus Ouoreomeno3a B.H.
NeucCTBHA: CykauéBa; yuenuss H.M. BaBunoBa - o lLleHTpax MHOroo0pasus M NPOUCXOKICHUS
- CaMOCTOSATEIIBHO Kyl1bTypHbIX pacreHuii, A.H. CeBepuoBa - 0 myTsSX U HalpaBieHUsAX 3Bosronuu, B.W.
Bepnazackoro - o 0u ;
(hOPMyTHPOBATE 4 |BepHazcKoro o 6uocdepe;
KOHBI UH U IOTOMKOB II€PBOrO IOKOJECHHS
AKTYATH3HPOBATE npo6remy, 3aK0 (enmHOOOpA3 OTOMKO €pBOr0 TOKOJCHHS, pAacIICIUICHUs TPU3HAKOB,
bacCMaTpHBATH ce  [HE3ABHCHMOTO HACJICJOBAHMS IIPU3HAKOB I' Menpgens, CLICTUIEHHOT'O
BCCCTOPOHHE:; HACJICJOBaHMsI IPU3HAKOB U HapyLICHMsI cLeIuleHns TeHoB T. MopraHa; roMmojaoru4eckux
psA70B B HacneAcTBeHHOM n3MeHunBoctd H.M. BaBunoBa, renetnueckoro pasHosecus Jx.
- CTaHaBJIMBATh .
y Xapau u B. BaiinGepra; 3apogsieBoro cxozictsa K. bapa, 6uorenernueckoro 3akoxa 0.
CYLLECTBEHHBIN npusHak  win|["ekkens, ©. Mromiepa);
OCHOBAHH A CPaBHCHHUS, |[IPUHLUIBI (YUCTOTHI TAMET, KOMILVIEMEHTAPHOCTH);
KJacCH(pUKAU n [mpaBwia (mMuHumyMa lO. JIuOuxa, skomoruueckoil nupamuabl 4duces, OuUoOMacchl H
00001IeHNS; - SHEPIHN);
OIIPEIEIATD nenu  runore3sl (koauepBatHo AWM. Omapuna, nepsuuHoro OynboHa Jlx. XonzeliHa,
eATETbHOCTH, 3a1aBaTh mukpochep C. Doxkca, pudozuma T. Yek);
- chopMupoBaTh YMEHHUSI  PAaCKpbIBaTh coJiepKaHue OCHOBOIIOJIararoumx
apaMmeTpsbl U KpPUTEPUH  UX . . . .
OMOJIOTMYECKUX TEOpUH M THIOTE3: KJIETOYHOH, XPOMOCOMHOHM, MYTallMOHHOM,
TOCTHUKEHUS; . . .
HBOJIIOI[MOHHOMN, TPOUCXOXKICHUS KM3HM W YEJIOBEKA; BJIAJICHWE CHCTEMOW 3HaHHWHA 00
- BBISIBIISITD
OCHOBHBIX  METOJaX HAayyHOro IO3HAHMS, HCIHOJIb3YEeMBIX B  OHOJOTHYECKUX
3aKOHOMEPHOCTH "
MCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM (omucanue,  U3MepeHHE,
MIPOTUBOPEUHS B . .
[poBeJIcHNE HAOII0IeHHIT); cioco0aMu BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHM
paccMaTpUBaEMBbIX SIBJICHUSX;
B IIPUPOJIE;
- BHOCHTD
- copMHpOBaTH YMEHHS PaCKpbIBaTh OCHOBOIOJAraroliue OHOJIOrMYecKHe 3aKOHBI U
KOPPEKTUBBI B EATEILHOCTD
PP ’ 3akoHoMmepHocTu (I'. Mengens, T. Moprana, H.J. BaBusnoga, 3.




COOTBETCTBHC PE3YIBTATOB

L CIIAM, OLICHUBATb

[MOCJIC/ICTBUN ACATCILHOCTH; -

pUCKHU

['exkens, @. Mromepa, K. bapa), rpaHutibl uX MpUMEHUMOCTH K )KUBBIM CUCTEMAM;

pa3BUBAaTH KpeaTuBHOE

e —_ npu peleHuy |- YMETD BBIAEIATH CYIIECTBEHHBIC IPU3HAKU:

PKU3HCHHBIX Hp06HeM CTPOCHHS BHPYCOB, KJIETOK ITPOKAPHOT U 3YKapHoT, OJJHOKJICTOUYHEBIX U

0) 0a30Bbl€  |MHOIOKJIETOYHBIX OPraHU3MOB, BHJOB, OHOIEOLEHO30B, DKOCHCTEM M OHOChEpHI;

ncciaeaoBaTebCKue aeiicTBHs:

CTPOCHMsI OPraHOB M CHCTEM OPraHOB pPACTEHUH, JKUBOTHBIX, 4YEJIOBEKA; IPOLECCOB

- BIIa/ICTh HaBbIKAMH  (KU3HEAEATEIbHOCTH, MPOTEKAIONINX B OpraHU3MaX PacTeHUH, )KUBOTHBIX U YEJIOBEKa;
y4eBHO-HMCCIEI0BATEbCKOM j[OMOJIOTUYECKUX  TIPOIECcCOB:  OOMeHa  BewlecTB  (MeTabonusMm), HMHOOpMAUUMH U
NPOEKTHOI nesrenpHOCTH, [PEBPANICHHS SHEPTHH, Opo’KeHHUs, aBTOTPO(HOTO U TeTepoTPO(PHOrO THUIOB MHUTAHUSA,
HABBIKAMI paspereHus doTocuHTE3a W XEMOCHHTE3a, MMHTO3a, Meio3a, TaMeToreHe3a, HSMOpUOTeHes3a,
npoGien; - BERIsTE  [HOCTOMODHOHAIBHOrO Pa3BUTHS, Pa3MHOXKCHHS, WHIUBHIYAIbHOIO Pa3BUTHs OpraHH3Ma
NPHUHHHOCTE/ICTBEHHBIE (oHTOTEHE3A), B3aUMOJICHCTBUSA TE€HOB, TeTepO3HCa;
CBSI3H - MEeWCTBUM  HMCKYCCTBEHHOTO  OTOOpa, CTaOUIIN3UPYIOLLETO, JBIXKYILIETO U
AKTYATH3HPOBATD saauy, [PA3PHIBAIONIETO  ECTECTBCHHOTO oTOOpa; aUIONaTPUYECKOT0 U  CHUMIATPUUYECKOTO
BLLIBHIATD runoTesy ce BH1I000pA30BaHMS; BIHMSHUS JBWKYIIAX CHJI DBOJIONMH Ha TEHOMOHJ TMOMYIISINY;
bemenys, HAXOMHTD MPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpefe OOWTaHMs, 4YepelOBaHMs HallpaBICHUN
APTYMEHTEI i [PBOOLMH; KPYTOBOPOTA BELIECTB M [OTOKA SHEPIUH B SKOCHCTEMAX;
- IPHOOPECTH OTBIT MPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOTO TTO3HAHUS, UCTIOIB3YEMbIX
T0Ka3aTeNbCTBa CBOUX .
B OHONIOTHMU: HAONIONEHUS W OMNHCAHMUS JKUBBIX CHCTEM, WPOIECCOB W SIBJICHUI;
YTBEPXKICHUH, 3a/1aBaTk  opraHU3alliy U MPOBEAECHUS OMOJIOTHYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUS TUIIOTE3,
[1apaMCTPbI u KPUTCPHH | BLIgBIATH 3aBUCUMOCTH MEXKY HCCIIETyEMbIMU
peuicHusd; - aHAJIIM3UPOBATH BEJIMUYNHAMU, OOBSICHSTDH [OJIyYEHHBIE PE3yJIbTaThl U




peLeHus 3a7a41
pEe3yJIbTaThlI, KPUTUYECKHU
OLICHUBATh 150.

JOCTOBCPHOCTD, IPOTHO3UPOBATH
M3MCHCHHEC B HOBBIX YCJIOBUAX; -

YMCTb ICPCHOCUTL 3HAHHA B

MI03HABATENIBbHYIO i
MPAKTHYECKYIO obnactu
PKU3HENEATELHOCTH,

- yMeThb HHTErpUpPOBATH
SHAHUS n3 pa?,HI)IX
MpEeAMETHBIX 00JIaCTEH;

- BBIIBHUIAaThH HOBBIE  HJEH,
npeiaraTh OpUTHHAIIbHBIE
MOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh 150,
HCIIOIB30BaHUS B
MMO3HaBaTEIILHON u

COLIMAIBHON MTPAKTHUKE

(GhOopMyJIUPOBATH BBIBOJIBI C UCITOJIb30BAHUEM HAYUYHBIX TIOHATHH, TEOPHIA U 3aKOHOB;
- chopMupoBaTh YMEHHUS BBIIEIATh CYLIECTBEHHbIE MPHU3HAKA BUPYCOB, KIIETOK
[IPOKApUOT U 3YKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMW3MOB, BHJIOB,

6I/IOFCOI_ICHO3OB N 3KOCUCTEM, 0COOEHHOCTH IIpouecCcoB oOMeHa BCHICCTB M IIPCBpALICHUSA

PHEPrUM B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M OJHEPreTHYecKoro oOMeHa,

XEMOCHHTE3a, MHTO3a, Meil03a,  OIUIOJIOTBOPEHUS, pa3BUTUS U
PasMHOKCHUS, WHIMBUAYyAJILHOTO pPa3BUTHs oOpraHu3Ma (OHTOreHes3a), OOpbOBI 3a
CYyLLIECTBOBaHHUE, €CTECTBEHHOI'O otbopa, BUJ1000pa30BaHusl,

MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, BIUSHUS KOMIIOHEHTOB IKOCHUCTEM,
AHTPOIIOTCHHBIX U3MEHEHUHU B DKOCHUCTEMAaX CBOeH MCCTHOCTH, KPYroBopoTa BCIICCTB U
MpeBpalleHe SHEpTUu B Orocdepe;

- C(l)OpMI/IpOBaTB YMCEHUA IMPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJIA 00BsICHEHUS
OMOJOTMYECKUX TMPOLIECCOB W SBICHUW, JUISI TPUHATHS TPAKTUYECKUX PEUICHHH B
MMOBCEIHEBHOM JKM3HHU C 1LIEeJIbI0 o0ecrieueHus: 6€30MacHOCTH CBOETO 3/I0POBBS M 310POBbS

OKpYXAaloIMX JroAeH, COOMI0JeHUsT 370pOBOro o0paza >KU3HHM, HOPM IPaMOTHOIO

MOBEJICHUSI B OKpYKaroUen MPUPOJHOM  cpele;  MOHMMaHHUE
HEOOXOJUMOCTH  HCHOJb30BAaHUS  JOCTM)KEHUH  COBpEMEHHOW  OHMOJOTHMH U
OMOTEXHOJIOT Ui JUTSL pPalMOHAIBHOTO MIPUPOJONIOIB30BAHMS; yMEHUe
MCIIOJIb30BAaTh  COOTBETCTBYIOIIME aPTyMEHThI, OWMOJIOTHMYECKYI0 TEPMHUHOJOTHIO H

CUMBOJIMKY JISI TOKAa3aTCJIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

B3aUMOCBA3U  OPraHU3MOB H  CpCIbl OGI/ITaHI/ISI; CANHCTBA YCJIOBCYCCKUX  pac;

HEOOXO0AMMOCTH 3/I0POBOr0 00pa3a KU3HHU,




COXpaHEHMsI pa3HOOOpa3us BUJOB U SKOCHCTEM, KaK YCJIOBHUS COCYLIECTBOBAHUS IPUPOAbI
1 4eJI0BEUECTBA,
- chopmupoBaTth YMEHHUS ~ peliarth  OWOJIOTMYECKHUE  3a/Jadd,  COCTaBISATh
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAHUS JJISl Pa3HbIX TUIIOB HACJIEIOBaHUS IPU3HAKOB Y|
OpraHU3MOB, COCTaBJIATb CXEMbl IEPEHOCA BELIECTB M 3HEPIUM B HKOCHCTEMax (Lienu
[UTaHWs,, [MILEBbIE CETH), BBIABIATH HPUUYUHHO-CIEICTBEHHBIE CBSI3U  MEXKIY
MCCIIelyeMbIMH OMOJIOTUYECKUMHU 00bEKTaMH, MPOLIECCAMHU U SBJICHUSMU; JIeNIaTh BHIBO/IbI
U TMPOTHO3bI HAa OCHOBAHUHU TIOJYYEHHBIX pe3yJbTaToOB; - CGHOPMHUPOBATH YMEHUS
KPUTUYECKH OLEHMBATh HHGOpMAlHI0 OHOJOIMYECKOro COJEpKaHMsl, BKIIIOYAIOIIYIO
[ICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOUHUKOB (CPEICTBA MaccoBOM
uHpOpMalLUY, HAyYHOIOMYJISIpHbIE MaTepHabl);
MHTEPIIPETUPOBATh 3TUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEOBaHUM B OHOJIOTHH,
MeAUIMHE,  OMOTEXHOJIOTHH; paccMaTpuBaTh rio0aabHbIE 9KOJIOTMYECKUE
pOo0JIEMbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO,
YMEHHE OIIEHMBAaThb JTHUYECKHUE AacleKThl COBPEMEHHBIX HCCIIENOBaHUI B oOjacTtu
OMOTEXHOJIOTUU U TEHETUYECKUX  TEXHOJOrud  (KJIOHHpPOBAHHE,
VMCKYCCTBEHHOE OIUIOZOTBOPEHUE, HAIPABIEHHOE W3MEHEHHME TE€HOMAa M CO3JaHHE
TPAHCT€HHBIX OPTraHU3MOB);
- copmupoBaTh yMEHHUS CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE OWOJOTHYECKOW WHPOPMAUM W3 HECKOJbKHX HCTOYHHKOB, TPaMOTHO
MCII0JIb30BaTh OHATUHHBIN anmnapat OMoJI0THH;
- YMETb BBIIBUraThb THUIIOTE3bl, IPOBEPATh HUX OSKCIEPUMEHTAIBHBIMH CPEACTBAMHU,
bopMynaHpys Lienb HCCIEAOBAaHUS, AHAIM3MPOBATH MOJYYCHHBIC PE3yJbTAaThl U JeNaTh

BbIBOJbI,




- IPUHUMATb Yy4aCTHUC B HaquO'HCCHCEOBaTeHBCKOﬁ pa60Te 8(0) 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIHUIINHC, HpOBO,Z[PIMOﬁ Ha 0a3e IMKOJbHBIX Hay4YHbIX O6H.I€CTB u HY6J'II/I‘IHOHpeI[CTaBJ'IHTB
IMOJIYUYCHHBIC Ha

PE3yJIbTaThbl YUYCHHUUCCKUX

KOH(EpEeHIMSIX Pa3HOrO YPOBHS;

OK 02.
Mcnosp30Barh
COBPEMEHHBIC
CpeICTBA ITOUCKA,
aHaIIM3a u
WHTEPIPETAIIH
nHpopManuu u
WH(POPMAIIMOHH bIC
TEXHOJIOTHH ISt
BBHITIOJTHEHHS 3a/1a4
npodeccroHanb HOM

JICATCIIBHOCTH

B oOmactu EHHOCTH
HAYYHOT'O TIO3HAHMUS:
- c¢(hopMUPOBAHHOCTH

MHUPOBO33PCHUA,

COOTBETCTBYIOLETO COBPEMEHHOMY

YPOBHIO
[Pa3BUTHUA HAaYyKH n
00111€CTBEHHOM NIPAKTUKH,
OCHOBaHHOTO Ha JIanore
KYJIBTYD, CIOCOOCTBYIOLIETO

OCO3HAHHIO CBOErO MECTA B
[TOJINKYJIbTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE

SI3LIKOBOM 17 YUTATEILCKOMN

KYJIbTYpBI Kak CpeacTBa

B3aUMOICHCTBUS MCKOAY

JIFOABbMU W ITO3HAHUWA MHpPA,

- OCO3HaHUE LIEHHOCTH
HAay4YHOU JEATEIbHOCTH,

rOTOBHOCTH OCYHICCTBIIATH

TTNOECKTHOR u

- chopmupoBaTh YMEHUS KPUTHYECKH OIICHUBATH HH()OPMAIIUIO OMOIOTHUYECKOTO

COJACPIKaHHA, BKIHOYAIOIIYIO TICCBAOHAYYHBIC 3HAHHUA W3 PA3JIMYHBIX HCTOYHHUKOB

(cpenctBa MacCcoOBOM uH(popMaluuy, Hay4HOIIOIYJISIPHBIE MaTepuabl);

MHTEPIPETHPOBATh ATUYECKHE aCIEKTHl COBPEMEHHBIX HCCIECOBaHUN B OHOJOTHH,
MenuIuHe, OMOTEXHOJIOTHH;

- MHTEpPIPETUPOBATH STUUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEI0BAaHUN B

Ouosorum, Me/IULUHE, OMOTEXHOJIOTUH; paccMaTpuBaTh rio0ajbHbIe
HKOJIOTUYECKUE TPOOJIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHUIO K HUM
COOCTBEHHYIO MO3MILHIO, YMEHHE ATUYECKHUE AaCIEKThl

OLICHMUBATHh COBPCMCHHBIX

HCCiIeq0OBaHuN B oOJ1acTu OHMOTEXHOJIOTHHA I TE€HETHYECKUX TEXHOJIOTHUU

(kToHMpOBaHME, HCKYCCTBEHHOE OIIJIOIOTBOPEHHUE,
HaIpaBJIeHHOE N3MEHEHNE TeHOMAa U CO3/IaHNE TPAHCTECHHBIX OPTaHU3MOB);

- chopMHpPOBATH YMEHHUS CO3/1aBaTh COOCTBEHHbBIEC TUCEMEHHBIC U YCTHBIE

COOOIlEHHsI HAa OCHOBE OHOJOrMYecKOW HH(OpPMAIMM W3 HECKOIbKUX HCTOYHHUKOB,

'PaMOTHO UCIIOJIB30BATh MOHATUUHBIN arrapar Ouoyoruu




eI TeIbHOCTh MHJIMBUYaJIbHO U B
rpynne; OBnajeHue
YHUBEPCAIbHBIMU YU€OHBIMU
M03HABATEIILHBIMU JICHCTBUSMU: B)

pabota ¢ nHpOpMaNHEii: -

BJIAJIETh HaBbIKAMU
[1OJTyYEHUS uHpOpMaLUn u3
MCTOYHNKOB pa3HbIX THUIIOB,

CaAMOCTOATCIIBHO OCYIICCTBIIATH

MIOUCK,
aHaJu3, CHCTEMaTH3ALIHIO U
UHTEPIPETALHIO uHpopMalun
Pa3JINYHbBIX BUI0B upopm

[IPEICTABIICHUS; - CO3/1aBaTh TEKCTHI
B Pa3IMYHBIX opMaTax ¢ y4ETOM
Ha3Ha4YCHMS

MH(pOpMalUU U 11eJIeBOI

Ay TUTOPHH, BbIOUpas
ONTUMAIBHYIO bopmy
[IPEJICTaBICHUS u

BU3YyaJIN3alluu;




- OLICHUBATh JIOCTOBEPHOCTb,
JIErMTUMHOCTD H(OpMALINH, ee
COOTBETCTBUE MIPABOBBIM u
MOPAJIbHO-ITUYECKUM HOPMaM;

- UCTOJIb30BaTh CpeacTBa
H(OPMAaLIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B

PCIICHUKY KOHUTUBHBIX,

KOMMYHHUKATHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHMit
BPFOHOMI/IKI/I, TCXHUKHN
0€30I1aCHOCTH, TUTHCHEL,

pecypcocOepekeHu s, MPaBOBBIX U
OTUYCCKHUX HOPM, HOpM
MH(OPMaIMOHHON 06€30MaCHOCTH;

- BJIIaACTh HaBbIKaMH

pacro3HaBaHUsA U 3alIMTHI
uH(pOpMaLnu, UH(HOPMAITMOHHON

0€30I1aCHOCTH JINUHOCTH

OK

04.

- T'OTOBHOCTH K

- chopMHpOBATH YMEHUS CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHHIC




DddexkTruBHO
B3alMO/ICHICTBOB aTh U
paboTaTh B
KOJUIGKTHBE U

KOMaH/IC

CaAMOPA3BUTHIO,
CaMOCTOATCIIbHOCTH n

CaMOOIPECACIICHUTIO,

-OBJIaJICHHUC HaBbIKaAMH

y4e0HO-UCCIIeIOBATEIHLCKOMH,
[MPOEKTHOM U COLMaJIbHON
NesITeNbHOCTH;

OBy1ajeHne YHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU
neficrBusiMu: O COBMECTHAN
NesITeJIbHOCTD.

- MIOHUMATh U UCIIOIB30BATh
MIPEUMYIIICCTBA KOMaHIHON U

VHIUBUAYaTbHON pabOTHI;

- [IPUHUMATDb Jagsaest
COBMECTHOM ACATCIIBHOCTH,
OpraHHU30BbIBATH n

KOOPJIMHHUPOBATH IEHCTBHS I10 €€

JIOCTHKEHHIO:
COCTAaBJISATH IIJIaH ICHCTBUH,
pacnpenenaTb pojau ¢ y4eTOM
MHEHHI YJ4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl

COBMECTHOI paboThI;

COOOIllEHHsI HAa OCHOBE OMOJOrHMYecKodM HHGOPMAlMU U3 HECKOJIbKHX HCTOYHUKOB,

TPaMOTHO MCIOJIb30BaTh OHATUNHBIN annapar OMOJI0ruHy;

- yMeTb BBIABUTATh THUIOTE3bl, IMPOBEPATH HUX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,

dbopMyaHpys Lelb HCCIEAOBAaHUS, AHAIM3MPOBATH TOJYYCHHBIE PE3yJbTaThl U JENaTh

BBIBO/IBI;

- TPUHUMATH YYacTHE B HAYYHO-HMCCIIEJOBATEIBbCKON paboTe MO OMOJOTHH, SKOJIOTUU U

MEAUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB U MyOIHMYHOTIPEICTABISTh
[I0JTy4YEHHbIE Ha

PE3YIbTAaThI YUYCHUUCCKHX

KOH(EPEHIUIX Pa3HOTO YPOBHS




- KOOPAWHHUPOBATH u

BBIIIOJIHATH paboty B
YCIIOBHAX peanbpHOro,
BUPTYaJIbHOIO u
KOMOHWHUPOBaHHOTO
B3aUMOJICHCTBHUS; -

OCYILECTBIISATh
[HO3UTHBHOE CTpaTeru4eckoe
[IOBEJICHUE B pa3IMYHbIX
CUTyaLUsX, IPOSIBIISATH

TBOPUECTBO U  BOOOpakeHHeE,
OLITH HWHUIIMaTUBHBIM
OBJ1ajieHne YHHBEPCATbHBIMHI
PeryJasiTUBHBIMU IeliCTBUSIMU: T)
NpUHATHE ce0sl M APYTruX Jroaeii:
- TIpUHUMATH MOTHUBBI u
ApryMEHTHI IpYTHX JIIOJEH MpH
aHan3e pe3yJIbTaToB
NesITeTbHOCTH,
- TpU3HaBaTh CBOE MPABO U
[paBo APYTHUX JIt0/Iel Ha OIIHOKHY; -

pa3BHUBAaTb CIIOCOOHOCTH




[MOHUMATb MUP C MMO3UIUN APYTOTO

JCJIOBCKA

OK 07.
ConelicTBOBaTh
COXPaHECHHIO
OKPYKaroIIE Cpebl,
pecypcocOepexe HUIO,
[IPUMEHSTH 3HaHUS 00
W3MCHCHUU KIIMMATa,
[TPUHIIUIIBI
OCPEIKITUBOTO
MPOU3BOJICTBA,

A eKTUBHO
IEHCTBOBAThH B
UpE3BBIYANHBIX

CUTyalnuAax

B 00.1acTH 3K0710rH4€CcKOro
BOCIIUTAHMS:
- c(hOpMUPOBAHHOCTh
PKOJIOTHYECKOM KYJIbTYPHI,
MMOHNMAaHNC BITUSTHUS
COIMATTLHO-9KOHOMHYECKUX
[POLIECCOB HA COCTOSTHUE
MPUPOAHON U COIIMATILHOMN CPEIbI,
OCO3HaHHE
rI00aTEHOTO xapakrepa
HKOJIOTMYECKUX MPOOIIeM;

- IJIaHUPOBAHUEC u

OCYILIECTBJICHUE JIEVCTBUN B

OKPYKaIOIIEH cpesie Ha OCHOBE

3HAHUS LEIEeN yCTOMYMBOrO
pa3BUTHUSA

YEJI0BEYECTBA;

AKTUBHOE HEIpUsATHE
elCTBHI, MPUHOCAIINX

BpEJl OKPYXKAIOIIEH CpeIE;
- YMEHUE

MPOTHO3HPOBATH HEOIATOMPUSATHBIC

- BJIAJCTh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS, MCIOJIb3yEeMbIX
B OMOJIOTHYECKUX MCCIICIOBAHUAX KHUBBIX OOBEKTOB M SKOCUCTEM (OMHCaHUE, U3MEPEHHE,
poBe/IeHUE HAOMIOIEHHI); ciocOOaMH BBISIBIICHHUS U OLICHKH aHTPOIOTCHHBIX W3MEHEHUN
B IIPUPOJIC;

- YMEThb BBIIBIISITH OTJIMYUTEIbHBIC NPHU3HAKU JKMBBIX CHCTEM, B TOM 4YHUCIE TpHOOB,
pacTeHui, >KMBOTHBIX W 4YENIOBEKAa; IPHCIOCOOJIEHHOCTh BHUIOB K cCpene oOuTaHus,
QOMOTHYECKMX M  OMOTHYECKMX  KOMIIOHEHTOB  OJKOCHCTEM,  B3aUMOCBS3CH
OpPraHU3MOB B COOOILNECTBAX, AHTPOIOTEHHBIX W3MEHEHHH B OSKOCHCTEMax CBOEH
MECTHOCTH;

- YMEThb BBIIEJATh CYIIECTBEHHBIC ITPU3HAKH OHOJIOTMYECKUX MPOIECCOB: OOMEHa
BellecTB  (Meta®onu3M), uWHGOpMAMM W TPEBpAIIEHUS  SHEPru, OpoKeHUs,
ABTOTPO(HOrO U IreTepoTPOPHOro TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCUHTE3a, MUTO34,

Meﬁosa, ramMC€ToOrcHesa, 3M6pH0reHe3a, HOCT3M6pI/IOHaJ'IBHOFO pa3BUTHA, PA3SMHOXCHUA,

VHJIUBUYAIBHOTO pa3BUTUSA OpraHu3Ma (oHTOTCHE3A),
B3aNMMOJCHCTBHS TCHOB, rereposuca; JNENCTBUN
HCKYCCTBEHHOTO otOopa,

CTaOWIM3HUPYIOMIETO,  ABIDKYIIETO W Pa3pbIBAlOIIErO  €CTECTBEHHOTO  OTOOpA;
AUTOTIATPUIECKOTO0 M CHUMIATPUYECKOTO BHUI000pPA30BAHUS, BIHMSHHS JIBMDKYIIHX CHJI
HBOJTIOIMH Ha TeHO(OH/T TIOYJISIIIAK; TPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOuTaHus,
YepeOBaHMs HANpaBJICHUH HBOJIIONHMN; KPYroBOpPOTa BEIISCTB M IOTOKA JHEPTHH B

DKOCHCTEMax




NEUCTBUI, IPEIOTBPALIATh UX;
- pacHIMpeHue ONbITa
EeTETLHOCTH SKOJIOTHYECKOM

HAITPAaBJICHHOCTH,

- OBJIaICHUEC HaBbIKaMU
y‘le6HO-I/ICCHe,I[OBaTCJ'IBCKOI71,

[MPOEKTHOM U COIIMaIbHOMN

NeATeIbHOCTH

2. CrpykTypa u coaepkaHue 0011e00pa3oBaTe/IbHOM JUCHUILIMHBI
2.1. OO0beM TUCHUNJIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem B yacax

O0bem 00pa3oBaTeJbHOM NPOrpPaMMbl JHCHUTIINHBI 144

B T.4.

OcHoBHOe coep:kaHue 112

B T. 4..

TeopeTUIecKoe oOydeHne 68

MPaKTUYECKHUE 3aHATUS 32

TabopaTopHbIC 3aHATHS 12




[IpodeccrnonaibHO-OPHMEHTUPOBAHHOE COJePKAHUE (COePKAHME

MPUKJIAJTHOI0 MOIYJIfA) 24
TEOPETHYECKOe 00yUueHne 8
[IPAKTUYECKUE 3aHATUS 14
mabopaTOpPHBIE 3aHATUS 2
KoHTpobHbIe padoThI 8

IIpome:xxyTounast arrecranus (AuddepeHuMPOBaHHbIN 3a4eT)




2.2. TemaTHuyecKuii IJIaH U coJep:KaHue TUCIIUTIIMHBI

HaumenoBanu e | Conep:kaHue y4eOHOTro MaTepuasia (OCHOBHOE M NMPO(ecCHOHATILHOOPUEHTHPOBAHHOE), 1abdopaTopHble | O0be M | PopmupyeMbl e
pa3/iesioB U TeM U NPaKTHYeCKUe 3aHATHS, TPUKIATHON MOAY b (IPU HAJTUYMH) YacoB | KOMIETEeHIUH
1 2 3 4
Pasnea 1. KieTka - cTpyKTYpHO-()YHKIMOHAJIbHAS eIUHULA KUBOTO 36
Tema 1.1. OcHOBHOE cojlepKaHHe 2 OK 02
buoorns kak TeopeTnueckoe odyueHnue: 2
HayKa
buosnorus kak Hayka. CBsi3b OMOJIOTMY C APYTUMU HayKaMu: Ouoxumus, 6MoQu3uka, OuOHHKa,
reroreorpadus u ap. Pons u mecto Ouonoruu B GOpMUPOBAHUM COBPEMEHHOM Hay4YHON KapTUHBI MUPA.
3HaueHue Ouosornyeckux 3HaHui. Mcropus 6uonoruu. 3HaueHue HUTOIOTUHU JJIsl pa3BUTHUS OMOJIOTHH U
[03HAHUS TPUPOABL. MEeTOAbI IUTOJOTHH: MUKPOCKOMHUSL, XpoMaTorpadus, 3nekTpodopes, METo1 MEUEeHbIX
aTOMOB, u(depeHmanbHoe HeHTPUPYTUPOBAHKE, KYJIbTYpa KIETOK
Tema 1.2. OCHOBHOE cO/iepKaHue 2
Ooman Teoperuueckoe o0yueHue: 2
XapaKTePUCTH Ka  Pa3zHooOpasue 6uocucteM. Opranuzaiusi OMOIOTHYECKUX CUCTEM. Y POBHH OpraHU3aIlluu OHMOCUCTEM:
KH3HH MOJICKYJISIPHO-TeHETUYECKUIA, OPraHOUAHO-KJIETOYHBIN, OpraHU3MEHHBIN, OMYJISIIIMOHHO-BUIOBOH, OK 02
HKOCHCTEMHBIH (OHoreoneHoTndeckuii), uochepusiii. Hayku, nsydaronue 6nojgornyeckiue 00beKThl Ha
Pa3HBIX YPOBHIX OpraHu3aiuy xu3Hu. O01as xapakTeprucTHKa )KU3HHU, CBOMCTBA KUBbIX cucTeM. [Iporecchl,
[IpOUCXOIINe B OnocucTeMax
Tema 1.3. OCHOBHOE CO/IepKaHne 6 OK 01
Teoperuueckoe o0yueHue: 2 OK 02




BbuoJjiornuecku
BasKHbBIE
XHUMHYECKHe

COCAUHCHUA

XUMHUYECKUI cOCTaB KIETKU. HeopraHndeckue BemecTBa KJISTKU, UX OHoiorudeckas poib. Oprannueckue
BellecTBa KiIeTku. bruonornueckue nonumepsl. benku. CtpykTypa u GyHKIMN OEITKOBON MOJIEKYIIHI.
DepMeHTBI, TIPUHIIUI UX JCHCTBUS. YTIIeBOAbl. bruonornyeckue QyHKIMH YTIIEBOIOB.

JIunuasl. OO0t man crpoenus. I'uapodunbHo-TuapododHBIe cBoiicTBa. Kitaccudukanms aumnuaos.

buonornueckue Gynkiuu munuaoB. AT®. Crpoenue monekynsl AT®. buonornueckune pynkiuu ATD

HpaKaneCKne 3aHATHUSA:

Ponnb 6CJ'IKOB, YTJIICBOAOB U JKUPOB B OPraHU3MC YCIIOBCKA. ButaMuHBI H1 OMOIOTMYECKU aKTHBHBIE I[O6aBKI/I,
X 3HAYCHHUC B ) KU3HH OpraHru3Ma 4CJI0BCKaA. I'umo- 1 aBUTaMHUHO3EI UX TTOCIEACTBUS. HpeHCTaBHeHI/Ie YCTHBIX

COOOIIEHUH C MPE3eHTAIUEH, TOATOTOBICHHBIX 110

OK 04

MECPCUYHIO UCTOYHHUKOB, PECKOMCHAOBAHHLIX IMPETIOAaBATCICM

JlabopaTopHbIe 3aHATHSA:

JlabopaTopHas pabota “Onpenenenne Butamuaa C B IpOAYyKTaX MUTAHUS
HOI[FOTOBKa BAapHUAHTOB OIIbITA, Ha6J'IIO)IeHI/I€ 34 KQYCCTBCHHBIMU pCAKIIUAMU, 3alIOJTHCHHUEC pa6oqel‘71 Ta6J'II/IIIBI,

WHTEpIpeTaIys HabJII01aeMbIX sIBJICHUH, (DOPMYTUPOBAHUE BHIBOIOB

JlaGoparopHas padota «I'uapodunbHO-THIPO(HOOHBIE cBOMCTBA UMK IOBY» [10ATOTOBKA BApUAHTOB OTBITA,
HaOII0/IeHNEe U3MEHEHUS pAaCTBOPUMOCTH JIUIHUJIOB, 3aM0JHEHHE pabodell TaOIuIIbl, HHTEPIpETaIHs

HaO0JII01aeMBIX SIBIICHUH, (POPMYITHMPOBAHKE BBIBOIOB

Tema 1.4.

OcHOBHOE coaepxaHue

(op]

Teopernueckoe o0yueHue:

OK 01
OK 02




CTpyKTypHO-
(pyHKHOHANBH asi
OpraHu3auus

KJICTOK

Kierounas Teopus (T. IlIBann, M. lneiinen, P. Bupxos). OcCHOBHBIE MMOJI0KEHHSI COBPEMEHHOU KJIETOYHOM
Teopuu. THUIIBI KIIETOK: DyKapuOTHUYECKasl U poKaproTudeckas. CpaBHUTEIbHAS XapAKTEPUCTUKA KIETOK
HYKapuoOT (pacTUTEIbHOMN, )KUBOTHOM, rpuOHOI). CTpoeHHe POKapUOTHUECKOHN KIeTKH. OCOOEHHOCTH
CTpOEHUS TeTepOoTPO(HOI U aBTOTPOPHOI NMPOKAPHOTHUECKUX KIeTOK. CTpOoeHHE 1a3MaTHYECKON
MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepe3 MIa3MaTuYecKyto MeMOpaHy: MacCUBHBIN M aKTUBHBIA. DHJIOLUTO3:
[MAHOIMTO3, (aroruTo3. DKk301uTo3. O00I0UYKa WK KIIeTouHast CTeHKa. CTPyKTypa U PYHKIIMH KICTOYHOM

CTCHKHU pacTeHul, rpudoB

[{utomnasma. [luto3zoms. LHurockener. OgHoMeMOpaHHbIE OpraHOU B KIIETKU: SHAOIIa3MaTHUECKas CETh
(BI1C), anmapat ["'onbmxu, TM30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENbHBIX KJIeTOK. CTpoeHHe U (PYHKIHH
0JTHOMEMOpaHHbIX OpraHouI0B KieTkH. Knetounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPTraHOU/AbI KJIIETKU: MUTOXOHJIPUH, IJIACTUIBI: XJIOPOIUIACTHI, XpPOMOILIACTHI,

TIeMKOIIACTBI, X CTPOEHUE U GYHKIMU. SInepHbIi annapaT KJIETKH, CTPOEHHE U (YHKILIUH.

OK 04




HemeMmOpaHHbIe OPraHOUIbI KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIA EHTp. OpraHouabl IBUKCHUS:

pecHUYKH U KTryTHKU. CTpoeHne U QyHKINN HeMeMOpaHHBIX OPraHOUIOB KIETKH

JlabopaTopHble 3aHATHSA:

JlaGoparopHas pabota «CTpoeHue KIeTkH (pacTeHus, ’KUBOTHbIE, IPUOBI) U KIETOUYHbBIE BKIOYCHUS
(Kxpaxmai, KapOTUHOHUbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[IproOpereHue omnpITa MPUMEHEHHSI TEXHUKH MUKPOCKOITUPOBAHUS IIPU BHITIOJTHEHUH Ta00PAaTOPHBIX PadoT.
[loaroroBka MUKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIbI0 MUKPOCKOIIA, BBISIBJICHUE PA3THUYUN MEKTY

M3y4aeMbIMU 00bEKTaMH, MHTEpIpETaIs HAOII0AaeMBbIX SBICHHUH, (POPMYIHMPOBAHNE BHIBOJIOB

JlaboparopHast pabota «IIporunaeMmocts MeMOpaHsbI (TUTA3MOJIHU3, AeTIa3MoIn3)» [IprnodpeTerue omnbiTa
MPUMEHEHHS TEXHUKU MUKPOCKOITUPOBAHHMS ITPH BBIIOJIHEHUH J1a00paTopHbIX padoT. [TonaroroBka
MUKpOIpEnapaToB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InYUi MEXKIAY U3y4aeMbIMU

0o0BbEKTaMu, MHTEpIpETalus HaOI0aeMbIX SIBJICHUN, OPMYJIUPOBAaHNE BBIBOJIOB

Tema 1.5.
CTpyKTYypHO-
(pyHKUMOHAJIBH ble
(paxTopsI

HAaCJCACTBCHH O0CTH

OcHOBHOE CoacpKaHue

o

Teopernueckoe o0yueHnue:

CtpoeHne XxpoMocoM. XpOMOCOMHBII Ha0Op KIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
rarIoONIHbIN U qUILionaHbIi Habop. Hykiennossie kuciotel. JIHK u PHK. Ctpoenune HyKIIEeHHOBBIX KUCIOT.
Hyxkneotuasl. KoMmneMeHTapHbie a30THCTbIE OCHOBAHUSI.

[TpaBuno Yapradda. Ctpykrypa JHK - aBoitHas cniupaib. MecToHaX0XKIeHNnEe U OMOIOTUYECKHe (PYHKITUN
JIHK. JHK-3kcnepru3za. Bunsr PHK. ®@ynkuuu PHK B knetke

IIpakTHYecKHe 3aHATHSA:

Pemenne 3aaa4 Ha onpeacICHUE ITOCICA0BATCIbHOCTH HYKJICOTHIO0B

OK 01
OK 02

Tema 1.6.

OcHOBHOE co/Iep:KaHue

TeopeTnyeckoe o0yueHue:

OK 01




IIpoueccnl
MaTPUYHOTO

CHHTE3a

Martpuunbiii cuaTe3 JJHK - permukanus. [Ipunmuner perunkanuu JJHK. Mexanusm pernkanuu JTHK.
Penapauus JIHK (nopemnnexaruBHas, nocTpemiekaTuBHas). Peakiium MaTpu4HOro CUHTE3A.

[ [pyHINII KOMIUIEMEHTAPHOCTH B peakuusax marpudHoro cunresa. JJHK u rensl. ['enetndecknii ko, ero
cBoiicTBa. Tpanckpumnuus - maTpuunblii cuate3 PHK. Tpancnsus u e€ stansl. Y cnoBus OnocrunTesa Oernka.

Crpoenne T-PHK u xonupoBanue aMmuHOKuCIoT. Posts pubocom B 6GuocunTese Oenka

HpaKaneCKne 3aHATHUSA:

Pemenue 3amay Ha OIpPEACIICHUC TOCICAOBATCIIBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oeka.
Pemenue 3amay Ha OIPCACIICHUC TOCICAOBATCIIBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oejka B CJIydac U3MCHCHUA

rocneaoBareabHoCcTH HykieoTuaoB JJHK

OK 02

Tema 1.7.
HexkJaeTouHnbie

(popMbI KHU3HU

OcHOBHOE CoacpKaHue

Teopernueckoe o0yueHue:

N

Bupycsl - HekJieTouHble (POPMBI XKU3HU U 00JIMTraTHbIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
petpoBupycoB, 6akTeprodaros. XKuznennsiit nukn JJHK-conepxkamux Bupycos, PHK- conepxarninx
BHUpYCOB, OakTepuodaros. BUY, renatut uenoseka.

baktepun. OOmas xapaktepuctuka. [lonstie mramm. Bupychl n 6akTepun: CX0ACTBa U Pa3IndMs

IIpakTHYecKHe 3aHATHSA:

BupycHble u 0akTepuanibHblie 3a00eBanus. O0IIKe MPUHIIUIIBI HCTIONTH30BAHMS IEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHHUST aHTHOUOTHKOB.
[IpencraBieHHe YCTHBIX COOOIICHHI ¢ TIPE3CHTAIMEH, TIOJITOTOBJICHHBIX TI0 TIEPEYHIO UCTOYHUKOB,

PEKOMCHAOBAHHBIX IMPEIIOAaBaTCIICM

OK 02
OK 04

Tema 1.8.

OO0MeH BelecTB "

OcHOBHOE coepxaHue

TeopeTnueckoe o0yueHue:

RS

ACCI/IMI/IHSII_II/ISI U JUCCUMWJIALIAA - 1BC CTOPOHBI MeTaboiamu3Ma. Tusl oOMeHa BCIICCTB.

OK 02




npeBpainieHue

QHEPIUM B KJICTKE

ABTOTPO(HBIN U reTepOoTPOdHBIN, a9POOHBIN 1 aHAYPOOHBINH. JHEPreTHIecKoe 00ecreueHne KIeTKU:

npespamieHrne AT® B oOMeHHBIX nporieccax. DepMEeHTATUBHBINA XapaKTeP PEaKIMil KJICTOUYHOTO MeTaboIru3Ma

4acTel MHOTOKJIETOYHOIr0 opranusmMa. @yHkuus. Opransl 1 CUCTEMBI OPTaHOB. AMIIAPaThl OPTAHOB.

I"'omeocTas opranuisma 1 €ro noaacprKaHrue B IMPOLCCCE KU3HCACATCIbHOCTH JKUBOTHBIX.

QDyHKIMOHAIbHAS cucTeMa opraHoB. TkaHu pacreHuil. TkaHU )KUBOTHBIX U YEJIOBEKA.

[lepBUUHBII CUHTE3 OpraHMYeCKHX BellecTB B kieTke. [Inactnueckuit oomeH. @otocuuTe3. XeMOCHHTES. 2
AHapOOHBIN PHEPTreTUUECKU 00MeH. AHAPPOOHBIE OpraHu3Mbl. bpoxxenue, aBTOTpo(HBIN U TeTepOoTPOPHBIHA
TUT TUTaHUS. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BbEKThHl OMOTEXHOJIOTUH. DTAIbl SHEPTETHUECKOTO
oOmena. I'mukoaus. buonornueckoe OKUCIEHHE, HIIH KJICTOYHOE JIbIXaHUE
Tema 1.9. OcHOBHOE co/lep:KaHue
/KuzHenubiii nuK1 (Teoperudeckoe o0yueHue:
KJeTKUu. Muros. KieTouHbIi UK, ero nepuoas! u peryisius. [lepuoasr uaTepdassl ux ocodennoctu. Auddepennmarus
Meiio3 KJIETKU M apecT KJIETOUHOro LMKia. Jlenenue kinetku - Muto3. CTaiud MUTO3a U IPOUCXOASIINE MPOLECCHI. OK 02
Kapuokunes n nutokrunes. buonornueckoe 3HaueHre MUTO3a. Mei03 - peyKIIHOHHOE JI€TIEHUE KIIETKH. OK 04
Cranuu Meiio3a. Melio3 - 0CHOBa MoJjI0Boro pasMHoxkenus. [loBenenne xpomocom B meiose. Kpoccunrosep.
buonoruueckuii cMpica Meiiosza. DpPexTel Melio3a. Melio3 B AKU3HEHHOM LIUKJIE OPTaHU3MOB
2
KonTposbHas paGora
MoJieKyJISIpHBINA YPOBEHb OpraHu3aiu 5KMBOTO
Paznen 2. CTpoenne 1 PyHKUMH OPraHu3Ma 44
Tema 2.1. Ctpoenne Cojtepkanue 6 OK 02
OpraHusMa IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAECPKAHNE TEOPETHYECKOT0 00yUeHUust 4 OK 04
OnHoKkieTouHble Opranu3Mbl. KooHnansHble oOpraHu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3auMocBs3b 4




OpraHBI paCTeHI/Iﬁ. OpraHm N CUCTEMBI OpraHOB JXUBOTHBIX W YCJIOBCKA. 3HaueHHe OITIOPEBI, ABUXKCHUA,
MIHUTAaHWsA, AbIXaHHWs, TPAHCIIOPTA BEIICCTB, BBIACIICHHUS, 3alllUTHI. 3HaueHHuE IIPOABJICHUA pa3apaXKUMOCTHU U

perysiuu

OcHOBHOe COACPKAHUEC NPAKTHICCKOI'O 3aHATHUSA:

Teopust kiIoHANBHO-ceNeKTUBHOTO MMyHHUTeTa I1. Dpnuxa, .M. MeunnkoBa. MH}pekuroHHbIe 3a001eBaHHS
1 oraeMus. BaxHeimume snuaeMuu B HICTOPUH YelloBeyecTBa. BakimHanms Kak mpopuiiakTuka
MH(pEKIMOHHBIX 3a001eBaHui. [IpeacTaBienne yCTHbIX COOOIIEHUH C MTpe3eHTalel, TIOATOTOBIEHHBIX 10

ICPCUHIO HCTOYHHUKOB, PCKOMCH/IOBAHHBIX IIPCIIOAaABaATCIICM

Tema 2.2. @opmbl

Conep:kanue

Pa3MHOKEHHA IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/leP/KAHNe TeOPeTHYEeCKOro 00y4eHust
OpPraHu3MoB @dopmbl pa3MHOXKEHUs OpraHu3MoB. becnosoe 1 oyioBoe pa3MHokeHHe. Bupl 0ecronoro pa3MHOKEHHS:
OK 02
[IPOCTOE JIeIEHUE HAJBOE, IOUKOBAHUE, PA3MHOXKEHHUE CIIOPAMH, BEr€TaTUBHOE pa3MHOXKEHHE, (hparMeHTaIus,
2
KJIOHMpoBaHue. [1010Boe pa3MHOKEHNE KUBOTHBIX.
Tema 2.3. OcHOBHOE co/iep:KaHue 4
OnTorenes Teopernueckoe o0yueHue: 4
KMBOTHBIX H ["amerorenes y >kuBoTHBIX. CriepmMaroreHes u oorene3. CTpoeHHe MOJIOBIX KIETOK. OII010TBOPEHHUE U 2
YeJIOBEKa HMOpHUOHAIbHOE pa3BUTHE )XKUBOTHBIX. [lapTeHorene3. OMOpuorenes (Ha npuMepe JaHieTHuka). Ctaguu
K 02
OMOpHOreHe3a OK0
= OK 04
Poct u pazButue )uBoTHBIX. [TocTamOpronansHelil iepuo. [Ipsimoe u Henpsimoe passutue. Pa3sutue c 2

MCTaMOp¢)03OM y OCCITO3BOHOYHBIX U IMO3BOHOYHBIX JKUBOTHBIX. CTaIlI/II/I HOCT3M6pI/IOHaJIBHOFO Pa3BUTHA Y

PKUBOTHBIX U 4esioBeKa. [lepnoipl onTOreHe3a yenoseka. bruonornueckoe crapeHue u cMepThb. ['epoHTOI0THS




Tema 2.4.

OcHOBHOe coep:kaHue

Onrorenes Teoperuyeckoe o0yueHnue:
. = OK 02
pacTeHui ["ameroduT u ciopodut. PazmHo)keHue U pa3BuTre Bogopocield. PazMHOKeHHE U pa3BUTHE CIIOPOBBIX OK 04
pacteHuil. Pa3MHOKEHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepropl oHTOreHe3a pacTeHHit
Tema 2.5. OcHOBHOE cojlepKaHue
OcHoBHbIe noHATHSA|TeopeTnyeckoe o0yuyeHne:
reHeTUKHU ['eHeTHKA Kak HayKa O HACJIECTBEHHOCTU U U3MEHUYUBOCTH OPraHU3MOB. OCHOBHBIE T€HETUYECKUE MTOHATUS U
cuMBOJIbL. ['eH. ['eHoTHI. DEHOTHUII. AJIJIEIBHBIC TEHBI. OK 02
AJIbTEpHAaTUBHBIE IPU3HAKH. [JOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAKU. ['OMO3UroTa 1 rerepo3urora. Yucras
nmHAs. ' nOpuabl. OCHOBHBIE METOBI T€HETUKH: THOPHUIOIOTHYECKU, IUTOIOTUIECKHIE, MOJIEKYIISIPHO-
rEeHETUYECKUE
Tema 2.6. OcHOBHOE coepxaHue OK 02
OK 04

3aKoHOMepHOC TH

HaCJC¢A0BaHUA

Teopernueckoe o0yueHue:

3aKOHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens: Monorubpuanoe ckpemupanue. [IpaBuio
TOMUHHUPOBAHMUS. 3aKOH €IMHOO0Pa3Hs TIEPBOTO MOKOJICHHS. 3aKOH PacIeTUICHHsI TPH3HAKOB.
]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUs. I'mmioTe3a 4YMCTOTHI TaMeT. AHaHI/ISHPYIOIHee
ckpeuBanue. JJurnopuaHoe ckpemumBanie. 3aKOH HE3aBUCUMOTO HACJIEI0BAaHHSI TPU3HAKOB.

HOJ’II/IFI/I6pI/II[HOC HACJICAJOBAHUC U €0 3aKOHOMCPHOCTHU

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNEe MPAKTHYECKOI0 3aHATHS:

Pemienue 3aga4d Ha OMpeaCIICHUC BCPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB IIPU MOHO-, 1U-,
HOJ]I/IFI/I6pI/II[HOM " aHAJIM3UPYIOUIEM CKPCHIUBAHUU, COCTABJICHUC 'CHOTHUIIMYCCKUX CXEM CKPCIINBAHUA

KNBOTHBIX




Tema 2.7.
B3aumoaeicTB ue

r¢HOB

OcHOBHOe coep:kaHue

I

Teopernueckoe o0yueHue:

['eHOTHIT KaK 11eJIOCTHAs cucteMa. MHOXECTBEHHOE JieiicTBHE TeHOB. [InefioTponusi. MHOKeCTBEHHBIN
ajutenu3M. Bzanmopeinicterue ajuienbHbIX TeHoB. KogqomMunupoBanue. B3anmoaencrere HeaiebHbIX TE€HOB.
KomiuiementapHocTs. Jnuctas. [lonumepus

IIpodeccnoHATLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenue 3amay Ha OIIpEACIICHUC BEPOATHOCTHU BOZHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU PA3JIMYHBIX

THUMNAaX B3aUMOJICHCTBUS IE¢HOB, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUS JKUBOTHBIX

OK 01
OK 02

Tema 2.8.
CuenjieHHOe
HACJeI0BAHNE

MPU3HAKOB

OcHOBHOE CoacpKaHue

o

Teopernueckoe o0yueHnue:

3axonbl T. MopraHa. CI_ICHJICHHOC HacJICAOBAaHUEC I'CHOB, HAPYIICHUC CHCTIJIICHU.
XpOMOCOMHaH TCOpUA HACICACTBEHHOCTHU. I'enetnyeckoe KapTUPpOBaHUEC XpPOMOCOM. Hcnonws3oBaHue

KPOCCHHTOBCpPA AJIsI COCTABJIICHUSA 'CHECTUYCCKUX KapT XPpOMOCOM

IMpodeccuoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha onpeaciI€HUE BEPOATHOCTH BO3SHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU CHCTIIICHHOM

HACJICJOBAaHNH, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCIIUBAHHA )KUBOTHBIX

OK 01
OK 02

Tema 2.9.
I" eHeTHKa MoOJIA

OcHOBHOE coep:kaHne

I

Teopernyeckoe o0yueHue:

OK 01
OK 02




XPpOMOCOMHBI MEXaHU3M OIpPEACIICHUs M0J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['oMorameTHbIN U reTeporaMeTHbI noul. ['eHeTnueckas CTpyKTypa IoJOBbIX XpoMocoM. HaciienoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HpaKTI/I‘leCKI/Ie 3aHATHUSA

Pemenne 3aaa4 Ha onpeaciI€HUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBEHHBIX IIPU3HAKOB, CHCIIJICHHBIX C

I10JIOM, COCTaBJICHUC I'CHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

Tema 2.10.

I'eHeTHKA YeJI0BeKa

OcHOBHOE CoacpKaHue

Teopernueckoe od0yuenmue:

N

KapI/IOTI/IH 4yenaoBeka. Metoasl HU3Yy4YCHUA I'CHCTHUKHU YCIIOBCKA: reHeaHOFquCKHﬁ, 6HH3H€HOBHI>1,
L[I/ITOFGHGTI/I‘IGCKPlﬁ, 6I/IOXI/IMI/I‘IGCKI/II71, HOHy.]'IHI_[I/IOHHO'CTaTHCTquCKHﬁ. Hacnencreennsie 3a00/1eBaHUs
venoBeka. I eHHbIe U XPOMOCOMHBLIC Oose3Hu yeaoBeKa. bone3nu ¢ HaCHeHCTBeHHOﬁ
MMPCAPACITIOJIOKCHHOCTBIO. 3HauecHUE MEIHIIMHCKOM TCHETUKH B npeaoTBpalliCHUU U JICUCHUH I'CHCTUYCCKHUX

3a00/I€eBaHMIl YeI0BEKA

HpaKaneCKne 3aHATHUSA:

Pemienue 3aga4d Ha OIpEACIICHUEC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIb3Y
MCTObI TCHCTUKH YCJIIOBCKA, COCTABIICHUEC I'CHOTUITMYCCKUX CXEM CKPCIINBAHUA. HpeﬂCTaBHeHI/IC YCTHBIX

COOOIIIEHUH C Mpe3eHTalell O HAC/IECTBEHHBIX 3a00JIEBAaHUSIX YETIOBEKa

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpHOE TH

MU3MEHYUBOCTH

OcHOBHOE coaepxaHue

Teopernueckoe o0yueHnue:

N

B3anmMoeiicTBre TeHOTHIIA U cpeJibl TpU (OpMUPOBaHUU (EeHOTHIA. FI3MEHUMBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE MMPU3HAKHU. BUIbI N3MEHUNBOCTH: HACIEICTBEHHASl U HEHACIEACTBEHHAS.
3aKOH TOMOJIOTMUECKUX PsAJIOB B HacneacTBeHHON n3MeHunBocty (H.U. BaBunos). Monudukannonnas, uim
(dbeHoTUnUyecKas N3MEHYMBOCTh. Poiib cpesibl B MoAMpUKAIMOHHON n3MeHurnBocTH. Hopma peakiumn

[pU3HaKa. BapuanuoHHbIN psg U

OK 01
OK 02
OK 04




BapualliOHHAsA KpHUBasi. XapaKTepI/ICTI/IKa MO,Z[I/I(l)I/IKaHHOHHOI;'I HU3MEHYHNBOCTHU HaCJ'Ie,Z[CTBeHHaH, niIn
FeHOTHUITNYECKast N3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYNUBOCTb. MYTaHI/IOHHaﬂ HN3MCEHYHBOCTD. BI/II[BI

MYTaHHﬁZ I'€HHBIC, XPOMOCOMHEIC, TCHOMHBIC. HpI/I‘II/IHBI BO3HUKHOBCHUA MYTaLII/Iﬁ

IIpakTHYyeckHue 3aHATHS: 2
Pemenue 3a1a4 Ha ONpeesIeHNe TUIAa MyTalluy [IPY Iepeaade HacJIeICTBEHHBIX IPU3HAKOB, COCTABICHUE
FEHOTUIINYECKUX CXEM CKPEIIMBAHUS
Tema 2.12. OcHOBHOe co/iep:KaHue
Cenexnus Teopernueckoe o0yueHue:
OpPraHu3MoB
OK 01
Cenekuus Kak Hayka. MeToibl cenleKIMOHHOM pa®oThl. 'erepo3uc u ero npuuuHsl. MckyccTBeHHbIH 0TOOD: OK 02
MacCOBBIN U MHIMBUTyalIbHBIM. DTanbl KOMOMHAIIMOHHOM cenekuuu. CopT, mopoja, mraMM AJITOPUTMbI
pelieHre 3a71a4 Ha OIpeIeJIeHHe BO3MOXHOTO BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB 10 CENEKIINH,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEIMBaHUS
2
KonTpoJsbHnas padora
CrtpoeHue U QyHKIMHM OpraHu3Ma
Pasnen 3. Teopusi 3BoJIIOLNH 16
Tema 3.1. UcTopus |(OcHOBHOe coaep:kaHue OK 02
OK 04

IBOJJIOIIUOHHOI O

Y4eHust

Teopernueckoe o0yueHnue:

[lepBble 3BOIIOIIMOHHBIE KOHLIENINH. [ pagyanuctiuueckas sBontonnonHas konuenuus JK.b. Jlamapka.
JIBmokytue cuibl aBomonnu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3naueHue s
(hopMHUPOBAHHMS UIEH IBOTIOIUH

[IpeanochlIKi BOSHUKHOBEHUS TApBUHU3MA. DBOJIONNS BUIOB B mpupoae. boprOa 3a cymecTBoBaHue.

teopuu 3BororuK (CTD). Posb 3BOIOIIMOHHON

EcTtecTBenHbIit 0TOOD. /[MBepreHIms Mpu3HakoB U BUA000pa3oBanue. OCHOBHBIC MOJOKEHHSI CHHTETHYECKOM




TeoprH B (POPMUPOBAHUN HAYYHOH KAPTHHBI MUPA

Tema 3.2.

MHuKpO03BOJIIOL U

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue:

MUKpO3BOIIOIMS M MAKPOAIBOJIOLKSA KaK 3TaIlbl SBOJIIOIIMOHHOTO Mpoliecca. [ eHeTHueckre OCHOBBI
HBOIIOLIMU. MyTaluu 1 KOMOMHAIIUH KaK JIEMEHTapHbIN 3BOJIIOLNMOHHBIN MaTtepuall. [lomymsius kak
QIIeMEHTapHasi €IUHUIA SBOTIOIUH.

JIBrokyIue cuibl ((hakTophl) FBOIFOIHHA. MyTallMOHHBIN MPOIIeCC U KOMOMHATHBHAS N3MEHUYUBOCTD.
Murparus. M3omsmus nomymsinuii: reorpaduyeckast (IpocTpaHCTBEHHAs ), Ouoaornyeckas (penpoyKTUBHAS).
EcTtecTBeHHbII 0TOOD - HanpaBIsAOMUi (akTop BotonnU. bopb0a 3a CylecTBOBaHHE KaKk MEXaHU3M
NeCTBHS €CTeCTBEHHOT0 0TOOpa B momyJsiiusax. Bun u ero kpurepun (mpusHaku). BunooOpasoBanue kak

PE3YJIbTAT MUKPO3BOJIFOIUN

OK 02

Tema 3.3.
Makpo3BoJon ust

OcHOBHOE CoacpKaHue

Teopernueckoe o0yueHnue:

Maxkpoapomtornusi. @opMbl 1 0oCHOBHBIE HanpaiaeHus: MakposBoionnu (A.H. Cesepuos). [Tyt noctuxenus
OHOJIOTMUECKOTO Mporpecca: apoMopd 03, UauoaaanTanus, 0o1Ias ereneparus. MeToibl u3y4eHus
MaKpO3BOJIIOIUH. 3aKOH 3apoblieBoro cxoacTsa (3akon K. bapa).

buorenernueckuii 3akoH (3. I'ekkens, @. Miosuiep). O61mune 3aKOHOMEPHOCTH (ITpaBUIa) HBOIOLUH

OK 02

Tema 3.4.
Bo3HukHOBEeHM € U
pa3BUTHE )KM3HHM HA

3emJie

OcHOBHOE coep:kaHue

Teopernueckoe o0yueHue:

R

['MoTe3bl ¥ TEOPUH BO3HUKHOBEHUS JKU3HU Ha 3eMile: KpeallnoHU3M, CaMOITPOU3BOJIbHOE (CIIOHTAHHOE)
3apOoXKIEHUE, CTAIIMOHAPHOE COCTOSTHIE, TAaHCTIEpMHUs, 001033, Hauaao opraHndecKoi SBOJIOIHH.

[TosiBeHHE MEPBHIX KJIETOK. DBOIOIMS METa00IM3Ma.

JBOJIOIMS NEPBBIX KIETOK. [IpokapuoTsl u 3ykapuotsl. [IporcxoxkaeHre MHOTOKIETOYHBIX

OK 02
OK 04




OpraHnu3MOB. Bo3HukHOBEHHE OCHOBHBIX HapCTB 3YKApHUOT.

(OCHOBHBIC YCPTHI OBOJIOIHMU PACTUTCIBHOI'O MHpaA. OcHOBHBIC YCPTHI SBOJIOIHH JKUBOTHOI'O MUPa

HpaRTn'{ecmle 3aHATHSA

HpeI[CTaBJ'IeHI/IC YCTHOI'O COO6H.[€HI/IH " JICHTBI BPpEMCHHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUSA U Pa3BUTUA
PKHBOTHOI'O X PAaCTUTCIIBHOIO MUpa, IMOATrOTOBJICHHBIX ITO IIEPEYHIO HCTOYHHNKOB, PEKOMCHIOBAHHBIX

IIPpCIIoaaBaTCICM

Tema 3.5.
IIpoucxoxnaeH
JeJ0BeKa

AHTPOIIOICHE3

ue

OcHOBHOE CoacpKaHue

Teopernueckoe odyuenmue:

AHTpPOIIOJIOTHS - HAyKa O uenoBeke. CucTeMaTndyecKoe MoJI0KEeHNE 4enoBeKa. CXOACTBO YEI0BEKA C
PKUBOTHBIMHU. OTIM4YMA YEJIOBEKA OT KUBOTHBIX. [IpIMOX0KIEHNE N KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHE rOJJOBHOIO MO3ra U BTOPOIl CUTHANIBbHOM crcTeMbl. COOTHOIIEHHE OMOJIOTUYECKUX U COLUATBbHBIX
(hakTOpOB B aHTPOIIOTEHE3E

OCHOBHBIE CTa[JIM AaHTPOINIOTreHe3a. [IpUONUTEKH - IPEIKU YEI0BEKa U YeI0BEKOOOPa3HbIX 00€3bsH.
[IpoToaHTpom - NpeaIIeCTBEHHUK YelloBeKa. ApXaHTpoN - ApeBHeNuii uenosek. [laneoantpon - 1peBHUI
yenoBek. HeoaHTpor - uenoBek COBPEMEHHOTO THITA. DBOJIIOLUS COBPEMEHHOI0 YenoBeka. UenoBeueckue
pacbl. OCHOBHBIE OOJBIINE pachl: €BpONeOU IHAs (€Bpa3HiicKas), HerpoaBcTpaonHast (IKBaTOpHAJIbHAS),
MOHT'OJIONIHAS (A3MaTCKO-aMEepUKaHCKast). Bpems 1 MecTo BO3HUKHOBEHMS YEJIOBEYECKUX pac. EAMHCTBO

UCIIOBCYCCKUX pacC

OK 02
OK 04

IIpakTHYecKHe 3aHATHSA:

BpeMSI 1 IMyTH PACCCIICHHUA YCJIOBCKA I10 IJIAHETEC. HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K pa3HBIM YCJIOBUSAM CPECIbI.

BnusiHue reorpaduueckoit cpeabl Ha MOPQOJIOTHIO U (PU3HNOJIOTHIO YeIOBeKa 3alliuTa JICHT BPEMEHHU U
MEHTaJIBHBIX KapT B (hopMaTe yCTHOTO COOOIICHHS, IOTOTOBICHHBIX 110 MIEPEYHIO HCTOUHUKOB,

[PCKOMCHAOBAHHBIX IMPCIIOAaBaTCICM




KonTpoJsbHas 2
Teopernueckre acieKThl IBOIIOINH KU3HU Ha 3emMiie
padora
Pa3znen 4. Dxosorust 26
Tema 4.1. OcHOBHOE coJiepKaHue 2
Ikojsornyeckn e  [Teopermueckoe od0ydenmue: 2
(axTOpHI U cpeabI
SKH3HH Cpenbl OOUTaHKS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, TOYBCHHAS, BHYTPUOPraHU3MeHHas1. DU3HUKO- OK 01
OK 07
XUMHYECKHE OCOOCHHOCTH CpeJl OOMTaHMsI OpraHu3MOB. [IprucrnocoOieHus OpraHu3MOB K JKU3HH B Pa3HBIX
cpenax. [Tonstue sxonormueckoro pakropa. Kinaccudukamms sxonorudeckux akropos. [IpaBmio MuanMyma
FO. JInbuxa. 3akoH TonepantHoctu B. llendopna
Tema 4.2. OCHOBHOE COjIepKaHne 4
[Honyasuus, Teoperudeckoe o0yueHnue: 2
coo01iecTBa, DJKOJOTrHYecKasi XapaKTepUCTUKa BUA U MTOMYJISAINH. DKOJIOTHYecKas: HUIA BUAA.
HKOCHCTEMBI JKOJOTHYECKHE XapaKTepucTuku nomynsnuu. CoobiecTBa u 3xocucTeMsl. bruorieHos u ero ctpykrypa (B.H.
CyxkaueB). CBsi3u MeXJly OpraHu3Mamu B OuotieHo3e. CTpyKTypHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOTYIICHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUH B dKocucTeme. Tpoduueckre ypoBHH.
OK 01
AHTpPOITOTEHHBIC YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpO3KOCHCTEM OT OMOTEOIIEHO30B.
OK 02
'YpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YpOO3KOCHCTEM
OK 07
IlpakTHYecKHe 3aHATHSA: 2
Tpodudeckue nenu u cetu. OCHOBHBIE TIOKA3aTeNIM IKOCHUCTEMBI. brioMacca u mpoyKIusi.
JKOJOTHYECKHE MUPaMUIbI Yucell, OnoMacchl U dHeprun. [IpaBuiio nupaMuabpl JHEPTHH. Penienne npakTuKo-
OPHUCHTUPOBAHHBIX PACYCTHBIX Ba,Z[aHI/Iﬁ I10 NICPCHOCY BCUICCTBA U DHCPTHUU B SKOCUCTEMAX C COCTABJICHUC TpO(i)I/I‘ICCKI/IX
[erell ¥ mupaMuI OMoMacchl U SHEPTHH
Tema 4.3. OcHOBHOE coJIepKaHue 4 OK 01
buocgepa - TeopeTnueckoe o0yueHue: 2 OK 02




rj00aJaLHas
HKOJIOrH4YecKas

CHCTEMA

brocdepa - xxuBas o6o10uka 3emau. PazButue npencrasienuii o onocdepe B Tpynax B.U. Bepuanckoro.
Oo6nactu 6uocdeps u e€ coctas. XKuBoe BemecTBo 6nocdepsl u ero GyHKIHMH 3aKOHOMEPHOCTH
cymectBoBaHus orocdeppl. OcodOeHHOCTH Orocdephl Kak ri100albHON YIKOCUCTEMBI. JIlnHaMu4Yeckoe
paBHOBecHe B Ouocepe. Purmuunocts siBiieHuit B buocdepe. KpyroBopotsl BemiecTs 1 OMOreOXUMHUECKHE

U KJIBI. I'moGansHEBIE SKOJOTHUECKUE HpO6JICMLI COBPEMCHHOCTH U ITYTHU UX PCHICHUA

HpaKaneCKne 3aHATHUSA:

Pemenue INPAKTUKO-OPHUCHTUPOBAHHLIX PACUCTHBIX 3a/ia4 Ha OIIPCACIICHUC IIJIOIIaan HaCaXJACHUM JJIs

CHMIKCHUA KOHLCHTPpAIIUU YTIIJICKHUCJIIOIO I'a3a B aTMOC(i)epe CBOCT'O PCruOHa IMPOKUBAHUA

OK 07

Tema 4.4. Bausinue
AHTPOMOTeHHbI X

(paxkTopoB Ha

onocdepy

OcHOBHOe co/iep:KaHue

Teopernueckoe odyuenmue:

AHTpOIMOTeHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHus: Kak BUJI aHTPOMOTEHHOTO BO3/ICHCTBUS
(xumuueckoe, usuueckoe, buonrocuueckoe, OMxoo0vl NPOU3BOOCMEA U NOMPEDIeHUSL).

AHTpOINOreHHbIe BO3/IeHCTBUS Ha aTMochepy. Bo3aelicTBust Ha ruapocdepy (3acpsaznenus u ux ucmouHuxu,

AHTPOTIOTEHHBIE BO3/ICHCTBUS Ha OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbhble cO0OWecmad,

DICUBOMHBILL MUD)

ucmowenust 600). Bozneicteus Ha murochepy (deepadayus nouswl, 6030eticmeue Ha 20pHble NOPOOa, HeopQ).

IMpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHUSI:

Perenue MMPAaKTUKO-OPUCHTHUPOBAHHOT'O paCYCTHOT'O 3aJaHU 110 OLCHKC pBI60-1'Ip0I[y1(TI/IBHOCTI/I BOJOEMOB.

OK 01

OK 02
OK 04
OK 07

Tema 4.5. Baussuue
COMAJILHO-

OKOJOI'M4€¢CKHN

OcHoBHOE coaep:kaHue

10

Teopernueckoe odyueHue:

3[[0p0BI:e " €ro COCTaBJIAIOIIUC. q)aKTopBI, TOJIOKHUTCIIBHO U OTPHUIATCIIBHO BIIMAIONINEC HA OPpTaHNU3M

yeoBeKa. BpeaHble MPUBBIYKYU: MOCIEACTBUA U nnpodunakTuka. [Ipodaema




X (pakTOPOB Ha

3A0POBbE Y€JIJ0BCKa

TEXHOTCHHBIX BO3/ICHCTBUI Ha 3J0POBbE YellOBEKa (JIEKTPOMArHUTHBIE OIS, OBITOBAsE XUMHUSL, N30BITOUHbBIE
[ITyMbI, paJilalus 1 T.11.). AJanTaius opranu3Ma 4eioBeka K (hakropaM OKpy>Karolleil cpeibl. 3aluTHbIE

MCXaHU3MBI OpraHn3Ma 4€JIOBCKa. 3,Z[OpOBBe u pa6OTOCHOCO6HOCTB.

HpI/IHI_[I/IHBI (bOpMHpOBaHI/IH 3u0p0BLe-c6epera}omero IIOBCIACHHUA. dusnyeckas aKTUBHOCTD U 300pPOBEE.
prr[l'[LI 300POBbA. OCHOBHI 3aKajlnBaHusl. BUOXMMHYECKHE aCIIEKTHI paiuOHAJIbHOI'O ITMTAHHA. HpaBHna

0€30I1aCHOTO MCII0IL30BaHUs OBITOBBIX HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB

HpaKaneCKne 3aHATHUSA:

OnpeﬂeneHI/Ie CYTOYHOI'O pallMOHa MU TAHUA

COSI[aHI/Ie HHHHBHHyaﬂBHOﬁ IMaMATKHU 110 OpraHru3alinu paHHOHaHLHOﬁ (bHSquCKOﬁ AKTHUBHOCTH

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE JIa0OPATOPHOI0 3aHATHS

JIaGopatopHas paboTa Ha BBIOOD:

1. Jlaboparopnas paboTta «YMCTBEHHasi pabOTOCIIOCOOHOCTH

OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell YMCTBEHHOM paboTOCIOCOOHOCTH, OOBICHEHHE
MOJTyYSHHBIX PE3yJIbTaTOB U (JOPMYJIMPOBAHUE BHIBOJIOB (ITMCBMEHHO) C MCTIOJIh30BAHNEM HAyUHBIX MMOHITHH,
TEOpU U 3aKOHOB

2. JlabopatopHas pabora «BnusiHre abnotndeckux GakTopoB Ha YeloBeKa (HU3KHE M BHICOKHE
TeMIepaTyphl)»

l3ydyeHne MeXaHN3MOB aJalTallii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKUM TeMIlepaTypam U 00bsICHEHUE
MOJTyYSHHBIX PE3yJIbTaTOB U (JOPMYIIMPOBAHUE BHIBOJIOB (ITMCBMEHHO) C UCTIOJIH30BAHNEM HAyUHBIX MTOHSITHH,

TEOpUid U 3aKOHOB

B kauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BaTh YCIOBHSI OCYIIECTBICHUS

poeCCHOHATLHOMN IEATENIFHOCTH: IIIyM, TEMIIepaTypa, husnyeckast

OK 02
OK 04
OK 07




Harpys3ka u T.JI.
2
KonTpoJsbHasi paGora
Teopernueckue aceKThl IKOJIOTHH
IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coiep:KaHNe MPUKJIAJHOT0 MOLYJIsl)
Pa3nes 5. Buojiorus B :KU3HHU 8
Tema S.1. Copepannue 4 OK 01
buorexHoJsioruu B Teoperudeckoe o0yueHnue: 2 OK 02
JKM3HH KaK10I0 broTeXHOIOIUs Kak HayKa U MPou3BoACTBO. OCHOBHbIE HANPABJICHUS COBPEMEHHONW OMOTEXHOIOTHH. 2 OK 04
Metobl OnoTexHoIorud. OObEKThl OMOTEXHOJOTHH. DTHUKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX
HKcrepuMeHTOoB. [IpaBuiia noucka u aHaau3a OMO3KOJIOTNYECKO HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi HH(opMalum, ceTb VIHTepHET u Apyrue)
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COIePKAHNE TPAKTHYCCKOI0 3aHATHSA: 2
Kelicel Ha aHaN3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHSX B 00JIACTU F€HETHYECKUX TEXHOJIOTH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aInTa Keica: mpecTaBiIeHne pe3yJibTaTOB PELIeHUs
KelicoB (BBICTYIUJICHUE C ITpEe3eHTaIei )
Tema 5.2.1. 4 OK 01
buorexHoJsiornu u Conepicanue OK 02
KUBOTHBIE IIpakTHYecKHe 3aHATHSA: 4 oK 04
Pa3BuTHE OMOTEXHOJIOTHUI C HCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTyKTOB OMOTEXHOJIOTHUHU B 2
PKU3HU Y€JIOBEKa, MOMCK U aHaJIu3 MH(OPMALIMK U3 Pa3IMYHBIX HICTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHast
UTeparypa, cpeicTBa MaccoBoil MH(opMaiuu, cetb IHTepHeT u npyrue)




Kelicel Ha aHann3 HHGOPMALIUU O PA3BUTUN OMOTEXHOJIOTUI C MCIIOJIB30BAHNEM JKUBOTHBIX (10 TPYTIIIaM)

3ammra keiica: [IpeacraBienue pe3yJbTaToOB PelIeHHs] KEHCOB (BBICTYIJICHUE C IPEe3EHTaIMEN )

OCcHOBHOE cO/Iep:KaHue

Pa3gena 6. BuojlkoJgornuyecKkue UccjaeI0BaHusA

Tema 6.1.
OcCHOBHBIE METOABI
0MO07KO0JIOTHYE CKUX

MccJaeI0BaHM

OcHOBHOE coacpkaHue

TeopeaneCRoe oﬁyqe}me:

Hayunbiii MeTo1. MeTo sl OMOIKOIOTHUECKUX HCCIICOBAHUM: TIOJIEBhIC, Ta00paTOPHBIE,
DKCIIEpUMEHTaIbHbIe. MOHUTOPUHT OKPY KAIOIIEH CpeIbl: JIOKaIbHBINA, PETHOHATIBHBINA U TTI00aTbHBIN

MeToabl IIOMCKa, aHaJIu3a U 06pa60TKI/I HH(bOpMaHHH O IMPOCKTEC B PA3JIMYHBIX UCTOYHUKAX

NN ~

JlabopaTopHble 3aHATHSA:

N

[locTaHoBKa LieM, 3a/1a4, BBIABM)KEHHUE THIIOTE3bI, IPOBEIEHUE IKCIIEPUMEHTA T10 ONPEICIICHUIO
ONTUMAJIBHBIX YCIOBHM JJIst pocTa ¥ (PU3HONIOTHYECKON aKTUBHOCTHU JAPOMOKEBBIX KIETOK. BhIsiBiIeHNE
3aKOHOMEPHOCTEH, POpPMYJIMpPOBAaHIE BBHIBOJIOB U IIPOTHO30B.

JIaGopaTopHble paboThI HA BBIOODP 110 MUHU TPYIIIAM:

1. BiustHre Temnepatypbl Ha pocTa U (U3NOJIOTHYECKYIO AKTUBHOCTD JPOXIKEBBIX KIETOK

2. BiusiHue yriaeBoJioB Ha pocTa M (PU3HOJIOTHYECKYI0 aKTUBHOCTD JPOKKEBBIX KIETOK

3. CoueTaHHOE BIHSIHHE TEMITEPATYPHI U YTIIEBOJOB HA pOCTa M (PU3HOIOTHIECKYIO aKTHBHOCTD JIPOXKIKEBBIX

KJICTOK

OcHOBHOe coiep:KaHue

10

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04




Tema 6.2.
buosxogornue

CKHH IKCIIEPUMEHT

HpaKaneCRoe 3aHATHEC

00630p TeM y4eOHO-HCCIIEIOBATEIBCKIX MTPOSKTOB. BBIOOp yueOHO-HCCIIeIOBATEILCKOTO IPOEKTA U3
[pe1oKeHHbIX. POpMUPOBaHNE KOMaHAbI IPOEKTA. AJITOPUTM BBIIIOJHEHUS POEKTA.
Kaxxias rpynna BeIOMpaeT 0lMH U3 BAPUAHTOB y4eOHO-UCCIIe10BATEIbCKIX IPOEKTOB!

1. Ouenka kayecTBa aTMOC(HEPHOTO BO3TyXa

2. OueHka Ka4ecTBa IMOYB METOAOM (PUTOTECTUPOBAHHS

3. OueHka KayecTBa BOJ| IOBEPXHOCTHBIX BOJIOEMOB 110 OPraHOJIENTUYECKUM U (PU3MKOXUMHUUECKUM

CBOMCTBaM

4. Bnusnue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTCHUI

5. BuusHue coneBoro 3arpsA3HEHUs Ha POCT U Pa3BUTUE CEMSH BBICIINX PAaCTEHUHN
[ lepeuiii 5man 6binOIHEeHUs NPOEKMA:
O60cHOBaHNE aKTyaIbHOCTH BBIOPaHHOM TeMbl. BrisBieHue npobiaemsl uccienoBanus, popmMyarupoBaHue
runoTessl. Beioop MeTo10B uccnenoBanus. Beibop Touek oTO0opa npod Ha TEPPUTOPUH UCCIIEJOBAHUS.
[TocTtaHoBKa 1Lenelt U 3a1a4d uccaenoBanus. OnpeaeneHue GopMbl IPEACTABICHUS PE3yIbTaTOB

MCCIICIOBAaHU. Onpe,ueneHI/Ie 9TaIllOB N COCTAaBJICHUC I1JIaHA UCCIICJOBAaHUA

JlabGopaTopHble 3aHITHUS

Bmopoﬁ aman 6vlnoJIHeHUA npoekma. NNOATOTOBKA HCO6XOJ]I/IMOI71 MOCy bl U MaTCpHUaJIa IJI OKCIICPUMCHTA,
IIPOBCACHUC SKCIICPUMCHTA, IICPUOINYCCKAA ITPOBEPKA TCUCHUA 3KCHCpI/IMCHTa/ C60p Marcpuaia B

BBEIOpAHHBIX TOYKaX 0TOOpA Mpod

Tpemud aman 6blNOJIHEHUA npoekma. MOJITYUYCHUC ICPBUYHBIX SKCIICPUMCHTAJIbHBIX JaHHBIX, IPOBCACHNC

CTaTHUCTUYECKOM 06pa6OTKI/I TOJIYUCHHBIX JAHHBIX

qemeepmblﬁ aoman 6vblnoJIHeHUs npoeKknma. BbISIBJICHUC 3aKOHOMCpHOCTCﬁ, (I)OpMy.III/IpOBaHI/IC BBIBOJOB U

IIPOTrHO30B, OIICHKA Ka4CCTBA UCCICAYyCMOI'O 00BEKTA 110 pe3yiibTaTaM OMO’KOJIOTHYECKOI0 aHAIN3a

OK 07




HpaRTn'{ecmle 3AHATHSA

33].[II/IT3 MMpo€EKTA. Hpe,Z[CTaBJ'IeHI/Ie PE3YIbTAaTOB BBIIIOJTHECHUA yLIe6HO'I/ICCJ'IeI[OBaTCJ'II)CKI/IX ITPOCKTOB

(BBICTYILJIEHUE C TIPE3EHTAIUCH )

IIpomexyTouHas arrecTanus (AuddepeHuMpoBaHHBII 3a4eT)

Bcero:

144




3. YcioBus peajim3anuu NporpamMmbl 0011e00pa3oBaTeIbHOM TUCHUIINHBI

3.1. Jas  peanu3auMym  NpPOrpaMmbl  JMCUMIUIMHBI  JOJIKHBI  OBITH
NMpe1yCMOTPEHbBI CJIeYIIHe ClelHaTbHbIe MOMeIleHUs:

Kabuner «buonocuuy», OCHallleHHBI 000OpylIOBaHHEM: MeOenb, J0CKa, MeT,
HarJgHble MOCOOUA (KOMIUIEKTHI y4eOHBIX TaONuIll, IUJIAKaTOB), TEXHUYECKUMHU
cpelncTBaMu OOYyYEHHMs: KOMIIBIOTEP C YCTPOMCTBAMU BOCIPOU3BEICHUS 3BYKa, MPHUHTED,
MYJIBTUMEIUUHBIA TPOCKTOP C IKPAHOM, YKa3Ka-MPE3CHTEP IS IPE3CHTALIUA.

Jlaboparopusi, oOcHalleHHas O0OOpyJOBaHWEM JUIsi  MPOBEACHUS  3aHITHN:
MUKPOCKOIIBI, CEKYHIOMEP, TOHOMETp, JiabopaTopHas nocyaa (MpoOUpKH, MOJCTaBKU JJIsI
MPOOUPOK, MHHIIETHI, MECOK, CTYNKA C TIECTHKAaMH, TMPEIMETHBIE M IOKPOBHBIE CTEKIIA,
CTEKJISIHHbIE MaJOYKW, NpernapoBajbHble Wbl (UIBTpOBalbHAs Oymara (canerku),
CTaKaHbl) TUNEPTOHUYECKHA pacTBOp XJopujaa HaTpus, 3%-HbII pacTBOp MEpOKcUaa
BOJIOPOJIa, PAacTBOp Ho/a B HOAMCTOM KallMd, TJIMIEPUH, KIIYOHU KapTodes, JUCT 3J0/1eu
KaHAJICKOMW, TIUI0A pAOWHBI OOBIKHOBEHHOW (psOWHBI WM TOMara), JyK permyathlid,

pa3BeICHHBIC B BOJE APOXIKH);

3.2. NudpopmanuonHoe odecredeHne peau3anu NporpaMmmabl

1. Jns peanuzauumum mnporpamMmbel OuOMMOTeuHbId (oHA 00pazoBaTENbHON
OpraHM3alfi JOJKEeH WMETh TI€YaTHbIe W/WIU DIEKTPOHHBIE O00pa3oBaTeNbHBIE WU
nH(GOPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAaHHbIE I MCIOJIB30BaHUS B 00pa30BaTEIHHOM
npoliecce, He CTaplie MATH JeT C MOMEHTa U3JaHMUsl.

2. PGKOMCHI[yeMBIe [ICYaTHbIC H3JaHUA 1o peain3aliii JUCHUIIINHEL.

1. Jleonosa, I'. I'. buonorusi / I'. I". JleonoBa. — 2-¢ u3n., crep. — Cankrt-IlerepOypr :
Jlanb, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — TekcT : 3eKTpOHHbIH //
Jlans : anekTpoHHO-OMOMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/282434

2. Kysnenona, T. A. O6mmas 6uosorus : yueoHoe nocodbue mis cro / T. A. Ky3Hernosa,
U. A. baxxenoBa. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlanp, 2021. — 144 c. —
ISBN 978-5-8114-8543-7. — TekcT : 251IeKTpOHHBIH // JIaHb : 2JIEKTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/177026

3. Aradonosa, U. b. buonorus: 6a30BbIil ypoBeHb: MPaKTUKYM : yueOHOoe mocodue / 1.
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https://e.lanbook.com/book/282434
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b. Aradonoga, B. . CuBornazoB. — Mocksa : [IpocBemnienue, 2024. — 112 ¢. —
ISBN 978-5-09-112641-9. — TekcT : 251eKTpOHHBIH // JIaHb : 2JIeKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/409214

JlonoJiHUTEIbHASI JIUTEepaTypa:
1.  benses JI.K. O6mas 6uonorus. 10 - 11 xnaccel: y4eOHUK 15t

o0meoOpasoBar. opranu3anuii: 6a30BbIi ypoBeHb. - M.: [IpocBemenne, 2015.

2.  MawmonrtoB C.I'., 3axapoB B.b., Ko3znoBa T.A. buonorusi: y4eOHUK 751 CTY/.

YUPEKJICHUM BBICII. 00pa3oBaHus (6akanaBpuar). — M., 2014.

3.  bemses JI.K., Hemmmmin I'M., Ky3nenosa JIL.LH. u nap. buonorus (6a3oBblit

ypoBeHs). 10 kitacc. — M., 2014.

4. Jlykatkun A.C., Pyunn A.b., CumaeBa T.b. u np. buonorus c ocHoBamu

AKOJIOTHH: YUEOHHUK ISl CTY/I. YUPEKICHUM BhICII. 0Opa3zoBanus. — M., 2014.

5.  Cusornazos B.U., Aradponona 1.b., 3axaposa E.T. buosorusi.
OO6mas 6uosorus: 6a30BbIi ypoBeHsb, 10—11 kimacc. — M., 2014,

6. Cyxopykosa JI.H., Kyumenko B.C., IBanoBa T.B. buosorus (6a30Bbiii
ypoBeHb). 10—11 kmacc. — M., 2014.

7.  Mycradun A.T'., 3axapos B.b., buonorus, 2024

8.  HHTepHeT-pecypcChI:

9.  wmomorus» - http://bio.1september.ru/.

«Hayxka u sxwu3nuby» - http://nauka.relis.ru.

DJIEKTpOHHAs1 BEPCHUsS ra3eTbl «bHOJOTHS» W CalT s yuuTens «f uay Ha ypok

OHOIOTHI.
http: //lwww.ecosystema.ru/
becmuiatabie o0y4aroniye mporpaMMbl IO OMOJIOTHH
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html «Bokpyr cBeray -
www.vokrugsveta.ru.
10.  o» - www.geoclub.ru.

«National Geographic» - www.nationalgeographic.com/index.html.
«Moe 3Bepbe» - Www.zooclub.ru/animals/.

JIT


https://e.lanbook.com/book/409214
http://bio.1september.ru/
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http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html
http://www.vokrugsveta.ru/
http://www.geoclub.ru/
http://www.nationalgeographic.com/index.html
http://www.zooclub.ru/animals/

«buonorus» - http://bio.1september.ru/.
«Hayxka u xxu3Hby - http://nauka.relis.ru.

www.molbiol.ru. CripaBouynuk mo mosekyssipHoi 6nomorun Www.floranimal.ru .
Suimkonenus (pacrenus u xuBotHble) WWW.filin.vn.ua. MmmoctpupoBanHast
SHIMKJIOTIEAMSI )KUBOTHBIX WWW.bioword.narod.ru. brosoruuaeckuii ciioBapb.
Www.povodok.ru. Durmukioneaus bpema

www.biodat.ru. ®sopa u payna (momysaspHas SHIKIONE M) WWW.livt.net
NnmoctpupoBanHas sHIKiIoneaus " JKusbie cymiecrna'.
www.informika.ru/text/database/biology/ - buonorus 2000 "O0y4aromue
DHIUKJIIONE NN .

www.priroda.ru.- Hanmronansusiit mopran "[Ipupoma”.
www.npacific.ru/np/library/publikacii/tokranov1/titul.ntm «Y musutensHbie
TBOPEHHUSI IPUPOJTHD»

www.nrc.edu.ru/est/r4/ «buonorudeckast kaptuHa Mupay. Kparkoe mocodwue 1mo
OCHOBHBIM OHOJIOTHYECKUM MPOoOIeMaM: TPOUCXOXKICHUE W PA3BUTHE KHU3HHU,
pa3BUTHE IKOCHCTEM, 3aKOHBI HACJICICTBEHHOCTH, AHTPOITOJIOTHSL.
www.charles-darvin.narod.ru DiekrponHbIe Bepcuun npousBeaeHuit U./lapeuna.
www.school-collection.edu.ru Equnast komutekius mudpoBeIX 00pa30oBaTeIbHbIX

pecypcos.

www.school.holm.ru/predmet/bio -. llIkonbHBINH MUp:

buonorus www.learnbiology.narod.ru/ -Uzygaem 6uomoruto www.molbiol.ru
[IpakTrueckast MonekyasipHas Ouonorus. I uneprekcroBas nuHpopmanmoHHas 6a3a
JTAHHBIX.

Www. sbio. info Bcst 6uonorwst.

www.window.edu. ru (ExnHoe 0KHO JTOCTyIa K 00pa3oBaTeIIbHBIM pecypcam
HNuTepHeTa no OMOJIOTHH).

www.5ballov. ru/test (TecT ay1st aOUTYpPUEHTOB 110 BCEMY IIKOJIBLHOMY KypCy
ouonorun).

www.biology.ru (buosorus B OTkpbiTOM KoJutemke. CalT COAEPKUT IICKTPOHHBIN
yueOHHK 1o ouosoruu, On-line tector).

www. informika.ru (OmekTpoHHBIN y4eOHUK, OOJIBIION CIIMCOK HHTEPHET- PECYPCOB).
www.nrc.edu.ru (bronornyeckast kapTiHa MUpa. Pa3ien KOMIBIOTEPHOTO yueOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).
www.nature. ok. ru (Peakue u ncuesaromue >KkuBoTHbIe Poccru — mpoekT
Oxonoruyeckoro nentpa MI'Y um. M.B.JlomoHocoBa).

www.kozlenkoa.narod. ru (1yis TeX, KTO YY4UTCS CaM U YUUT APYTUX; OYHO U
JTUCTAHITMOHHO, OMOJIOTHH, XUMHUH, IPYTUM MIPEAMETaM).

www. schoolcity.by (bronorus B Bompocax u oTBeTax).

www.bril2002.narod. ru (bronorust mist mKkoabHUKOB. KpaTkas, koMnakTHas, HO
JIOCTATOYHO MoApoOHast nHGopManus mo pasaenam: «O01as OUoJoTHS,
«boTtanukay, «30010rusn», «HemoBeKk»).

http: //www. college. ru/biology/

OTKpBITBIN KOJUIEIK: ouonorus. Conepxanue yueOHUKA 10 OMOJIOTHH.
WNHTtepakTuBHBIC JavVa-ammiieThl 1 aHWUMAIIMOHHBIE KapTUHKU 1O Oumosioruu. O0630p
WHTEPHET-PEeCypcoB 1O Owonoruu. Bo3MOXHOCTH NHCTAHIIMOHHOTO OOYYEHUS;
TECTUPOBAHHUE OH-JIANH.

http://bio.1september.ru/

DnexTpoHHas Bepcusi razeThl «buonorus» u calT i yuutens «S umgy Ha ypok

[EEN
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http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm
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http://www.school.holm.ru/predmet/bio
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http://www.window.edu/
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http://www.nature/
http://www.kozlenkoa.narod/
http://www.bril2002.narod/
http://www.college.ru/biology/
http://bio.1september.ru/

OHOJIOTUNY.
http://www.ecosystema.ru/
DKOJIOTUUECKUI LEHTp «IDKOCUCTEMay. OKOJOTHYeCKoe oOpa3oBaHHUE JAeTell u
uzydenue npuponabl Poccun. CaillT mocpsiieH mnpoOjieMaM MOJIEBOW OHOJIOTHH,
9KOJIOTHH, Teorpaduu MW SKOJOTHUECKOrO0 OOpa30BaHUS IIKOJLHUKOB B TMPUPOJIE.
http://evolution.powernet.ru/
Teopus 3BONIOLMYU KaK OHA €CTb.
http: //dronisimo. chat. ru/homepage 1/0b. htm
Ob6mrast O6uonorus. B momynsipHO#t dopMe H3I0KEHBI MaTepUAbl 10 PA3TUIHBIM
pasnenam oOIeit Ononoruu.
http: //www. livt.net/index. htm
OJIEKTpOHHAas  WUIIOCTPUpOBaHHAas  »HUuKiIonenus  «KuBple — cymiectBay
http://www.mec.tgl.ru/index.php?
module=subjects&func=viewpage&pageid=133 Karasor 00pa3oBaTeIbHBIX
pecypcoB o ouosoruu http://macroevolution.narod.ru/
[TpoGaeMbl 3BOIOLUN.
http://www.bio.msu.ru/I01/index.html#main.htm
Odurmumaneubii  calt  Ouosormyeckoro  (akynpreta MIY. OOpazoBanue,
MEpOMpPUSATUSI, CTPYKTypa, TBOPUECTBO M Hay4Has JEATECIbHOCTh (DaKyjIbTETA.
http://charles-darwin.narod.ru/
Yapmz [lapeun. Caiit nocsmien Yapmsy Jlapeuny, ero ouorpaduu u kauram. http:
//learnbiology.narod.ru/
[Ipoekt "N3yuaem Ouosnoruto". Marepuainsl 0 BCeM KPYyIHBIM pazjenam OMOJIOTHH.
Hayuno-nonysnsapueie U oOpa3zoBaTenbHbie cTaTbu. CChUIKM Ha OMOJIOTUYECKUE
UHTEPHET-PECYPCHI.
http://www.learnbiology.ru/
BUPTYaJIbHOE O0y4YEeHHE OMOJIOTHH
http: //school. holm. ru/predmet/b io/
[xoneubiit Mup: buonorus. Karamor oOpa3zoBaTenbHBIX PEeCypcoB IO OHOJIOTUU
http://catalog.alledu.ru/predmet/bio/
Bce o6pazoBanue: buosnorus. Karanor ccbuiok Ha 00pa3oBaTesibHbIE PECYPChI
Nutepuera no pasaeny "buonorus”
http://www.history.ru/freebi.htm/
becnnaTHbie oOyyaroiye mporpamMmsl Mo
ouostoruu http://www.websib.ru/noos/biologi/
Pa3nen o ounosorun. Kosuiekmuu cChbIOK Ha OMOJIOTHUECKUE

pecypchl IHTepHeTa: 6a3bl JaHHBIX, OUOIMOTEKH, CIIpAaBOYHAS JINTEPATYPA,
oOydJarorye mporpaMMbl IIKOJIBHBIX KyPCOB U CIIEIIKYPCOB IO OMOJIOTUH, TTPOCKTHI,
MaTepHuasbl K ypoKam, OJTUMITHAAbI, HHGOPMAIIHS 11 a0UTYpUEHTOB
http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ ITyreBoautens "B mupe
HayKu" Ui IIKOIBHUKOB. Paznen buosnorus. ®parmenTsl mocobust "IK3amMeHaTOPHI-
Ouonoru - adbutypuenty" s yuyammxcs 10-11 kmaccos. http://nrc.edu.ru/est/r4/
buonornueckas kaptuaa mupa. Paznen KoMIbIOTEpHOTO yaeOHHKa, pa3pabOTaHHOTO
B MockoBckoM I'ocynapcreeHHoM OTkpeiToM yHuUBepcuTere http://rostest.runnet.ru/
WWW-cepBep LieHTpaIM30BaHHOTO TECTUPOBAHUSI.
http://www.examen.ru/db/ExamineB ase/default.ntml/
DOk3amensl Online. http://www.edu.yar.ru/catalog.php? edu=middle&thread=biology/

On-line kypcel: OGuoJorusi.
http://www.edu.yar.ru/russian/pedbank/sor uch/biol/
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bank nepeioBoro rnegaroru4eckoro OrnbiTa - OMOJIOTHS
http://genetics.timacad.ru/works paperl.htm
Marepuarsl JIEKIUM, YNTaeMbIX B TUMHUPSI3EBCKOM aKaJIeMUHM, a TAKKe HHTEPECHbIE
MaTepualibl 0 Pa3IMYHBIM MPOOJIeMaM IeHEeTUKHU, MOJICKYJISIPHOM OMOJIOTHH,
OMOTEXHOJIOTHH, CETICKIINA U CEMEHOBOJICTBA.
http://www.npacific.ru/np/library/publikacii/tokranovl/titul.htm «¥Y nuBurensubie
TBOPEHUS TIPUPOIBD».
3HauuTeNIbHOE KOMNUECTBO NepeBeeHHBIX A. M. TopkaHOBBIM cTaTel U COOOIIECHMI
0 Pa3IMYHBIX JUKOBUHHBIX OOMTATENSIX 36MIIA U yIUBUTEIHHBIX TBOPECHUSIX
npuposl (o marepuanam xypraia «National Geographicy).
http://ecology.in-fo.ru/
CailT coiepKUT 0030p IKOJOTHYSCKUX MAaTEPHUAIIOB, MPE/ICTABICHHBIX 110 pa3/ieiiaM:
IKOJIOTHYeCKas TOKTpuHa Poccutickoit denepainu, 3aKOHOIATEILCTBO, SKOJIOTHUS U
AKOJIOTHYECKHE MPOOJIEMBI, )KU3Hb 3allOBEHAs, HAIIMOHAJIbHBIC ITAPKU U
3alIOBEHUKHU.
http://referat.sumy.ua/ecology/ecology.html
Pedeparsr o sxonoruu [Ipencrariensl pedeparsl 1Mo 3konoruu B popmare zip.
http://www.debryansk.ru/~lpsch/uchitel/bilet/index.htm
[IpumepHbIe SK3aMEeHAIMOHHBIE OMIIETHI JJIs1 yUpEeKIeHUM BuneTsl 1 BOpochl K
sk3aMeHaM it 9 u 11 KnaccoB, B TOM YHCIIE 10 DKOJIOTHH.
http://www.examen.ru/
"Dx3amensl Ol Te"00pa3oBaTeNIbHBIN MPOEeKT KoMmanuu Begin.Ru, ocHoBHOI
LEJIbI0 KOTOPOTO SIBISIETCS CO37/aHue MHPOPMAITMOHHOTO PeCypca, COAEpKaIlIero
y4eOHbI€, SK3aMEHAIIMOHHBIC U Pa3BJIeKaTeIbHbIC MAaTEPUAIIBI JJIsl TEX, KTO XOYET
IPOBEPUTH CBOW 3HAHMSI M HABBIKU B CAMBIX Pa3HBIX 00JIACTAX YEITOBEYECKOMN
NEATEIIBHOCTH.

4. KOHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOEHMSI 0011€00pa30BaTeIbHOM

AUCUHMIIHHBI
KoHTpoJib 1 01leHKa pe3ynbTaToB OCBOEHHS 00111€00pa30BaTeIbHON AUCHUIIIIHHbBI
PaCKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yJIbTaThl, HAMPABIECHHbIE HA POPMUPOBAHUE
001X 1 MPOPECCUOHATBHBIX KOMIIETEHIIUHI MO pa3fenaM U TeMaM COJEPKaHHs y4eOHOIro

Marepuaia.

Oo0masn Pa3znen/Tema Tun oueHoYHBIX MePONPUATHH

KOMIIETCHIH A

Pasnea 1. Knerka - KonTtpomnbHas padorta “MosieKynsapHbIit
CTPYKTYPHO(PYHKIHOHAJIBbHAS [yPOBEHb OpraHU3aluy )KUBOTO™

CAMHHUIIA )KUBOI'O

OK 02 Tema Nel. 1.

BHOTOrHS Kak HayKa 3anoaHeHne T3_6J'II/H_U>I C OIMMCaHHUEM MCTOI0B

MHUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMU U
HEI0CTAaTKAMU. 3a0JIHEHUE TAOTUIIBI

«Bxiaa ydeHbIX B pa3BUTHE OUOIOTUI»
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OK 02

Tema Nel.2.
OO011ast XapaKTepPUCTHKA

3arnoTHeHUEe CPaBHUTEIHLHOM TaOIUIIbI

CXOJICTBA U Pa3JIMYMil

45



KU3HU PKUBOTO U HE )KMBOTO
OK 01 Tema Nel.3.
OK 02 bronornyecky BaxxHbIe
OK 04
XUMUYECKHE COCTUHEHUS DpOHTANBHBII OMPOC
[ToaroToBKa yCTHBIX COOOIIEHUI C
[pe3eHTaluen
BbInosHEHUE U 3aluTa JJAOOpaTOPHBIX
pabot: «Onpenenenne putamuHa C B
MPOAYyKTax NUTaHus», « uapodunsHo-
ruapooOHBIC CBOMCTBA JTUITHIOBY
OK 01 Tema Nel 4.
OK 02 CtpykTypHO(DYHKIIMOHATEHAS
OK 04
OpraHu3aIus KIeTOK
OnenuBaemast TUCKyCCHS IO BOIIPOcam
TEKIIUU
Pa3paboTka MEHTAJILHON KapThI 11O
KJIacCU()UKALMU KJIETOK U MX CTPOCHUIO Ha
[PO- U DYKAPUOTUUECKHUX U TI0 [[apCTBaM B
MUHHU TpyInax BellosHeHne u 3ammra
nmabopaTopHBIX paboT: «CTpOeHUE KIETKH
(pacTeHus1, )KUBOTHbBIE, TPUOBI) U KJIETOYHBIE
BKJIFOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOTLIACTHI, XPOMOILIACTHI)»,
«I[IpoHnIIaeMocTh MEMOpPAHHI (I1JIa3MOJIU3,
NETUIa3MOTIHN3)»
OK 01 @dponTaneHeI onpoc Pazpabotka rioccapus
OK 02 Pemienue 3a1a4d Ha onpeeneHue
Tema Nel.5. CTpyKTypHO- 10CJIEI0BATEIBHOCTH HYKJIEOTHIOB
(byHKIIMOHAIbHBIE (DAaKTOPHI
HACJIEICTBEHHOCTHU
OK 01 Tema Nel.6.
OK 02

HpOLICCCBI MaTpUIHOI'O CUHTE3a

@pOHTAIBHBIN OITPOC

Tect «lIponeccsl MaTpUUHOTO CUHTE3a»
Penenue 3a1a4 Ha onpeze/ieHne
[TOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeKa

Pemenre 3a1a4 Ha onpezie/icHue




MIOCJICAJOBATCIBbHOCTH aMHUHOKHCIIOT B
MOJICKYIJIC Ocika B CIy4ac U3MCHCHUA

rociaeaoBaTeabHOCTH HykiIeoTua0B JIHK

OK 02 Tema Nel.7. HeknetouHbie
OK 04 (opmBI KM3HU OpoHTaTBHBIN OIIPOC
[ToAroToBKa YCTHBIX COOOIIECHUH C
Mpe3eHTaluel (BUpycHble U OakTepuaIbHbIe
3aboneBanus. OOIIME MPUHIIAITHI
MCII0JIb30BaHNUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHUSI AaHTHOMOTHKOR)
OK 02
Tema Nel.8. @pOoHTaIBHBIN ONPOC 3aN0JIHEHHE
OOMeH BeleCTB U MPEBPAIICHUE [CPABHUTEIBHOM TaOIUIBI XapaKTEPUCTHK
SPHEPTUU B KIIETKE TUIIOB OOMEHA BEIECTB
OK 02 Tenma Nel 9. OGCyXIeHHUE 110 BOIIPOCAM JIEKLIUH
OK 04 YKU3HeHHbIN IIMKJI KJICTKH. Pa3pa60TKa JICHTBI BPpEMCHH KU3HCHHOI'O
Muto3. Meiio3 [TAKJTa
Pasnea 2. Ctpoenue u KonTposbHas pabora «CTpoeHne 1 QyHKIHH
(pyHKIIUM OpraHu3zMa OpraHu3Ma»
OK 02 Tema Ne2.1.
OK 04 CtpoeHue opraHuzma
OnenuBaemast nuckyccust Pazpabotka
MEHTAJIbHOM KapThl TKaHEM, OPTaHOB U
CHCTEM OpTraHOB OPraHU3MOB (pacTEHUSI,
YKUBOTHBIE, YEJIOBEK) C KPaTKOH
XapakTepucTuKoi ux ¢pynkuuii [logroroka
U TIPEICTABJICHUE YCTHBIX COOOIIEHUM ¢
Mpe3eHTauel (MMMYHUTET, HHPEKITNOHHbIE
3a00JIeBaHUs, JTHIEMUH, BAKI[MHAIH )
OK 02 Tema Ne2.2. DpoHTaNbHBIN 0IPOC

q)OpMBI Pa3MHOKCHU A

OpTraHU3MOB

3anonHeHne TabauIbl ¢ KPaTKOM
XapaKTepUCTUKON U puMepamu Gopm

Pa3MHOXKEHHUS OpraHU3MOB




OK 02 Tema No2.3.
OK 04 OHTOreHes JKUBOTHBIX 1 Pa3paGoTKa JIEHTHI BDEMEHH C
1CI0BCKA XapaKTEPUCTHKOM 3TaIloB OHTOrE€HE3a
OTJIeJIbHON TPYMION )KMBOTHBIX U Y€lIOBEKa
o MUKporpymnmnam Tect/ompoc
OK 02 Tema Ne2 4.
OK 04 OHTOreHe3 pacTeHUI .
CocraBneHue KU3HEHHBIX [IUKIJIOB PACTEHUM
10 oT/e]IaM (MOXOBUIHBIC, XBOIICBUIHBIC,
[MarOpOTHUKOBUIHBIE, TOJJOCEMEHHBIE,
MOKPBHITOCEMEHHBIE)
OK 02 Pa3pabotka rioccapus Tect
Tema No2.5. OCHOBHBIE MOHATHUSA
TEHETUKU
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH HACIIEI0BaHUS DpPOHTATBHBII OTPOC
Tect o Bonpocam Jiekiuu Pemenue 3anau
Ha OTpeJIeTICHUE BEPOSITHOCTH
BO3HHUKHOBEHMUSI HACIIEJICTBEHHBIX MPU3HAKOB
[PU MOHO-, M-, TOJIMTUOPUIHOM U
AQHATM3UPYIOIIEM CKpPEIIMBAHHH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpELIMBAHMS
OK 01 Tema Ne2.7.
OK 02 B3anmoneincTeue reHoB
Tect
Pa3paboTka rioccapus
Pemienue 3a1a4d Ha onpeeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB MPH PA3TUYHBIX
TUIAX B3aUMOJICUCTBUS T€HOB, COCTaBJIEHUE
FeHOTUIMYECKUX CXEM CKPEIIMBAHMS
OK 01 Tema Ne2.8. Tect
OK 02

CrenineHHoe HacJIeJOBaHNE

MPU3HAKOB

Pa3paboTka rioccapus

Penenue 3a1a4 Ha onpeze/ieHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU

CLICTIJICHHOM HacCJICAOBAHHH,




COCTABJICHUC I'CHOTHUITMYCCKHUX CXEM

CKPEILIMBAHUS

OK 01
OK 02

Tema Ne2.9.
['eneTnka moia

Tect

Pa3paboTka rioccapus

Pemenue 3a1ay Ha onpeencHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICIACTBCHHBIX HpI/I3HaKOB, CHCIIJICHHBIX C
[10JIOM, COCTaBJIEHHE T'€HOTUITHYECKUX CXEM

CKpCIIMBaHUsA

OK 01
OK 02

Tema Ne2.10.
['eHeTHKa yenoBeKka

Tect

Pa3paboTka riioccapus

Perenne 3a1a4 Ha onpe/eNieHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB, HCIIOJIB3YS
METO/bI TEHETUKH YEJIOBEKA, COCTABIICHHE
TCHOTUITNIECKUX CXEM CKPEIIUBAHHS
[ToaroToBKa yCTHBRIX COOOIIEHUIT C
Npe3eHTalrell 0 HaCIeACTBEHHBIX

3a00JIEBaHUIX YeJIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.

BaKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tect

Pemienue 3a1a4 Ha onpeieIeHne TUa
MYTaHI/II/I HpI/I nepenaqe HaCJICACTBCHHBIX
[MPU3HAKOB, COCTaBJICHUE F'€HOTUITUYECKHUX

CXEM CKPCIIHUBAHUSA

OK 01
OK 02

Tema Ne2.12.
CeneKiusi OpraHu3MOB

Tect

Pa3paboTka rioccapus

Pemienue 3a1a4d Ha onpeieseHue
BO3MOYKHOI'O BO3HUKHOBEHHUS
HAaCJIEACTBEHHBIX MPU3HAKOB O CEJIEKIIUH,
COCTaBJICHUE IEHOTHIINYCCKUX CXEM

CKpEIIMBAHUS

Pasnen 3. Teopusi 3BoI0NMH

KontponbHas padora “Teopernueckue

ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02

Tema 3.1.

DpoHTaTBHBIN ONPOC

JIA
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M cTopus 3BOJIIOIMOHHOTO

OK 04
yueHs Pa3paboTka TEHTHl BPEMEHH Pa3BUTHS
HBOJIFOILIMOHHOTO YYECHHUS
OK 02
Tema 3.2. OpoHTaTBHBIN OIIPOC
MMUKPOIBOTOLUS Pa3paboTka rioccapusi TEepMHUHOB
OK 02
Tewma 3.3. OnenuBaemast TUCKyCCUs
Makpo3BoIIOLUs Pa3paboTka riioccapusi TEPMUHOB
OK 02 Tewma 3.4.
OK 04 BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie ®pounranbHelii onpoc [ToaroToska u
[PECTaBICHUE YCTHOTO COOOUICHUS U
TIEHTHl BpEMEHU BOSHUKHOBEHUS U Pa3BUTHS
PKUBOTHOT'O U PACTUTEIILHOTO MHpa
OK 02 Tema 3.5. [Ipoucxoxaenue
OK 04 yeJI0BEKA - aHTPOIIOTEHES
dpoHTanpHbIM onpoc PazpaboTtka JieHT
BPEMEHU M MEHTAJILHBIX KapT Ha BHIOOD:
“IBOJIIOIMSI COBPEMEHHOTO YeJIOBEKa™,
“BpeMsi 1 IyTH pacCesIeHHsI YeJI0BEKA 110
rianere”, “BnusiHue reorpaduueckoit
cpenbl Ha MOP(OTIOTHIO ¥ (PU3HOTIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
00cCyXIeHuE
Paznea 4. Dxororus KonTpoabsHas padora
“TeopeTnyeckue acneKTbl IKOJIOTHU”
OK 01 Tema 4.1. Tect 1o sxomornYeckuM GakTopaM U cpeaam
OK 07 Jxonorudeckue GakTopsl U KU3HHA OPTaHU3MOB
Cpe.bl JKU3HU.
OK 01 Tema 4.2.
OK 02 [Tomysanus, cooOIecTBa,
OK 07

OKOCHCTCMBI

CocTaBJIeHUE CXEM KPyTOBOPOTa BEILECTB,
MCIIOJIB3Ysl MaTepHalbl JIEKIMK Pernenne
[PaKTUKO

OpHUEHTUPOBAHHBIX PACUETHBIX 3aJaHHUI 110
[EPEHOCY BEIIECTBA U SHEPTUH B SKOCUCTEMAX C

cocTaBIeHHE TPO(PUIECKUX IIeTIel U TUPaMHUT




OHOMAaCCHI 1 SHEPTHH

OK 01
OK 02
OK 07

Tema 4.3.
brocdepa - rmodanpHas

OKOJOIrn4ccKas CucCtTcMa

OuenuBaemas auckyccus Tect

Perenre MpakTUKO OPUSHTHPOBAHHBIX
PacUYeTHBIX 33/1a4 Ha OIpe/IeIeHUE TIIOIa I
HACAKICHUH JIJIsl CHYDKEHUST KOHIICHTPAITUU
YTIIEKHCIIOTO Ta3a B aTMOCc(epe CBOETro

PpEruoHa MpOoXUBaAHUA

4Tl

ol



OK 01

Tema 4.4.

TecT

OK 02 BinsiHie aHTPOIIOTCHHBIX Perenre NpakTHKO OPUEHTUPOBAHHBIX
OK 04 (haxropoB Ha bruochepy PACUYCTHBIX 3aJJaHUI 110 COXPAHEHHUIO
OK 07
[IPUPOTHBIX PECYPCOB CBOETO PErHOHA
[POKUBAHUS
OK 02 Tema 4.5.
OK 04 BiinsiHMEe connanbHO-
OK 07
DKOJIOTHYECKUX (PAKTOPOB HA
3710pOBBE YEIOBEKA
OueHnBaemas 1ucKyccusi Boimonnenus
[MpakKTUYECKUX 3aaHuii: “OnpeaencHue
CyTOYHOTO paloHa nutanus’, “Co3naHue
MHIVMBU1yalIbHOM MMAMSTKHU 110 OpraHU3aluu
paloHaIbHON (PU3MUECKON aKTUBHOCTH
BrinonHenue 1adopatopHoii paboThl Ha
BHIOOD:
"YMcTBEeHHAs! pabOTOCTIOCOOHOCTH",
"Brusinue abuoTrdeckux GakTopoB Ha
yeloBeKa (HU3KHUE U BBICOKHE
Temreparypsl)"
3amura Keica: IpeIcTaBlIeHne pe3yIbTaToOB
Hpo(l)eccuo}[aﬂbﬂo- peuicHuA KEMCOoB (BLICTYHJ'ICHI/IC C
OPHEHTHPOBAHHO COJAEpP:KaHUE [pE3EHTAUEN )
Paznen S. buosiorusi B :kU3HU
OK 01 *Tema 5.1
OK 02 BHOTEXHOJIOTHH B )KU3HU
OK 04 KAKIIOTO BrinonHeHue keiica Ha aHaJIU3 HHPOpPMAIUH
0 HAYYHBIX JOCTH)KCHHSIX B 00JIaCTH
TEHETUYECKUX TEXHOJIOTHUM, KJIETOYHOMN
MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHH (110
TPYIIIaMm), IPEeJACTABICHUE PE3YyIbTATOB
pELIEHUs KEWCOB
OK 0] . BrinonHeHne Keiica Ha aHaIU3 HHPOPMAIHH
OK 02 Tema 5.2.1. 0 pa3BUTUU OMOTEXHOJIOTHI ¢
OK 04 broTexXHOIOrNY U )KUBOTHBIE -




YKHBOTHBIX, TPUMEHECHHE TPOTyKTOB
OMOTEXHOJIOTHH B )KM3HU YesIoBeKa (110
rpyIinam), IpeCcTaBICHUE Pe3yIbTaTOB

pelIeHUs KeMCoB

Pa3nen 6. buosrkosornueckue

HpCI[CTaBJ'ICHI/IC PE3YIBTATOB BBIIIOJIHCHUA

HCCJIeI0BAHNS
yueOHOMCCIIeI0BATEIbCKUX TPOEKTOB
(BBICTYILJICHHE C TIPE3EHTAIEeH )
OK 01 Tema 6.1. BrinonHenue 1abopatopHbIx paboT Ha
OK 02 OCHOBHBIE METO/IBI BBHIOOpP B MUHHTPYTIIIAX:
OK 04 OMOIKOIOTHUECKUX 1.B
OK 07 . Biiustnue remneparypsl Ha pocta u
MCCIICIOBAHUI (U3HOJIOTUYECKYIO AKTHBHOCTD
JIPOKIKEBBIX KIIETOK
2. Bimsinue yriaeBozioB Ha pocTa U
(bU3HONIOrHYECKYI0 aKTUBHOCTD
JIPOKIKEBBIX KIETOK
3. CoderaHHOE BIUSHUE TEMIIEPATYPbl U
YIJIEBOJIOB Ha pOCTa U
(U3HONIOTHYECKYIO0 aKTUBHOCTD
JIPOKKEBBIX KIETOK
OK 01 Tema 6.2
OK 02 brosKonornuecKkuii
85 83 OKCIICPUMCHT BhInojHEHNHE Y4eOHOUCCIIEI0BATENBCKOTO

[IPOEKTa Ha BHIOOP:

1. Ouenka kauyecTBa aTMOc(hepHOro Bo3ryxa

2. OneHKa KayecTBa MOYB METOJIOM
buTOTECTUPOBAHUS

3. OrneHka KadecTBa BOJ| IIOBEPXHOCTHBIX

BOJIOEMOB I10 OPTraHOJIENITHYECKUM U

(U3UKOXMMUYECKUM CBOMCTBAM

4. Biiusuaue [1AB Ha pocT u pa3BuTHe CeMsiH

BBICILINX PACTEHUU

5. BiusiHue coneBoro 3arpsi3sHEHHs Ha pocT

H pa3BUTHE CEMAH BBICHINX paCTeHI/II\/'I
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