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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILTAHBI

1.1 Mecro QuCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
Cclio

O6meo6pazoBatenbHas nucuuriuHa [1J1.2 buonorus sBisercs o0si3aTemnb-
HOM YacThio 0011e00pa30BaTEIBLHOrO 1KMKIa 00pa30BaTEILHON MPOrpaMMbl Cpe/l-
Hero npodeccroHaabHOro o0pazoBaHus 1o crnenuaibHocTu 31.02.02 Akymiepckoe
neno (Ha 0Oaze OCHOBHOTO oOmmiero oOpa3zoBaHus) METUIIMHCKOTO KOJIIEIKA
OI'bOY BO AI'MY Munzapasa Poccun B cootBerctBum ¢ @I'OC no cnenuanbHO-
ctu 31.02.02 Akymepckoe Jeno.

1.2. Heaun v miiaHUPyeMble pPe3yJibTAThI 0CBOEHHSI AU CIUTIIUHBI:
1.2.1. Hean 1uCHUINJIMHBI

Hean: popMupoBaHue y 00yUYarOIMUXCs CUCTEMbI 3HAHUN O pa3IMYHbIX YPOB-
HSIX JKM3HU CO 3HAHHEM COBPEMEHHBIX MPEACTABICHUI O )KMBOU MPUPOJIE, HABBIKOB
110 TIPOBEJICHUIO OMOJIOTUYECKUX UCCIEI0BAHUN C COOIOACHUEM ITHUYECKUX HOPM,
apryMEHTHPOBAHHOMN JTMYHOCTHON MO3ULIUU IO OEPEKHOMY OTHOUIEHHUIO K OKpYKa-
FOLIEH Cpefie.

3agaum:

* mojyyeHue (yHIAMEHTaJIbHBIX 3HAHUH O OHMOJOTMYECKHX CHUCTEMax
(Knerka, Opranusm, [lonynauus, Bun, Dxkocucrema); uCTopun pa3BUTHSI COBpE-
MEHHBIX MPEJICTABICHUN O )KMBOW MPHUPOJE, BBIIAIOIINXCA OTKPBITUSAX B OMOJIOTH-
YeCKOW HayKe; poJii OMOJIOTHYeCKON HaykKu B (DOPMUPOBAHUHM COBPEMEHHO ecTe-
CTBEHHO-HAYYHOU KapTHUHBI MHUPA; METO/IaX HAYYHOTO TO3HAHUS;

* OBJIAJICHUE YMEHUSMU JIOTHUECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHWM B MPAKTHUYCCKON JCATECILHOCTH JIIOJICH, Pa3BUTHH COBpE-
MEHHBIX TEXHOJIOTUH; ONPEAEIATH )KUBbIE OOBEKTHI B IPUPOJIE; TPOBOAUTH HAOIIIO-
JIEHUS 33 SKOCUCTEMAMH C LIETbI0 UX ONMMCAHUS W BBISIBJICHUS] €CTECTBEHHbBIX U aH-
TPOTOT€HHBIX M3MEHEHUW; HAXOJUTh U aHAIM3UPOBATh MH(OPMALUIO O KUBBIX
00BEeKTaX;

* pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yJaromMxcsi B MPOLECcce U3yueHUs: OMOIOTMUECKUX SIBJICHUI; BbI-
JAIOUINXCS JOCTHKEHUM OMOJIOrMH, BOIIEIIINX B OOIIEUEIOBEUECKYIO KYJIbTYPY;
CJIOHBIX Y NPOTUBOPEYMBBIX MYTEW Pa3BUTHsSI COBPEMEHHBIX HAYYHBIX B3IJISOB,
uzeH, Teopuil, KOHUENIUH, THIoTe3 (O CYLIIHOCTH U MPOUCXOKICHUH KU3HHU, YEIIO0-
BEKAa) B X0/ paObOThI ¢ PA3IMYHBIMU UCTOYHUKAMU HH(POpMaLUY;



* BOCIIUTaHUE YOSKIEHHOCTH B HEOOXOIMMOCTH MTO3HAHUS )KHUBOW TIPUPOIBI,
HEOOXOMMOCTH PAIMOHATILHOTO TIPUPOIOTIOIB30BAHUS, OEPEKHOTO OTHOIICHHUS K
MIPUPOJIHBIM PECYpCaM B OKPYKAIOIIel cpesie, COOCTBEHHOMY 3/10pPOBbIO; YBaKEHUS
K MHEHUIO OMIOHEHTA MPH 00CYX ACHUN OMOJOTHYECKHUX pooIiem;

* WCIOJIb30BaHNE TIPUOOPETECHHBIX OMOJIOTHYECCKUX 3HAHUW M YMEHHUH B TO-
BCEIHCBHOM JKU3HHM /IS OIEHKHU TOCJIEICTBUN CBOEH NEATEIBHOCTH (M AeITeIhHO-
CTH JIPYTHX JIFOZICH) IO OTHOIIECHUIO K OKPYIKAIOIIEH cpesie, 3I0POBhIO IPYTUX JTIO-
Jieil 1 COOCTBEHHOMY 3/I0POBBIO; 0OOCHOBAHUE U COOMIOACHUE MEp MPODUITAKTUKA
3a00JIeBaHUH, OKa3aHKUE NIEPBOM TOMOIIM MIPH TpaBMax, COOIIOICHUE PABUJI TTOBE-
JICHUS B IPUPOJIE.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHMS 001e00pa3oBaTebHOMI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco06oe 3HaueHHE TUCLHUIUIMHA UMEET MpU (OPMUPOBAHUY U PA3BUTUU OOIIUN
komriereHnuit (OK) u nmpodeccuonanbupix komneteruii (I1K) (Tabauma 1)



Taoaunna 1

Koa u HaumeHo-

BaHue popmupy-

e€MbIX KOMIIeTeH-
107071

[Inanupyemblie pe3yabTaThbl 0CBOEHHUS TUCHMILINHBI

OO01mue

J]I/IC]_[I/II[JII/IHapHLIe

OK 01. Bsibupath
CIOCOOBI pelIeHUS
3a1a4 npodeccuo-
HAJIBHOM JEATEINb-
HOCTH TIPUMCHH-
TEIBHO K pa3yiny-
HBIM KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTbB K TPYJly, OCO3HaHUE LIECHHOCTH MacTep-
CTBa, TPYAOJIIOOUE;

- TOTOBHOCTh K aKTUBHOU JEATEIbHOCTUA TEXHOJIOTH-
YEeCKOM M COLMAJIIbHOM HampaBJIEHHOCTH, CIOCO0-
HOCTh WHUIIMUPOBATh, IIAHUPOBATH U CAMOCTOS-
TEIHHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD;

- UHTEPEC K pa3IMUHbIM chepam npodeccuoHaIbHOMU
NeSITeIbHOCTH,

OBnajicHle YHUBEPCAIBHBIMU YYE€OHBIMU TMO3HAaBa-
TEIBHBIMH JICUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE JeHCTBUS:

- CaMOCTOSITEILHO (POPMYJIMPOBATH U AKTYaJTU3UPO-
BaTh Mpo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTAaHABIIWBATh CYIIECTBEHHBIN MPU3HAK UIIH OCHO-
BaHUA JUIsl CpaBHEHHUS, Kiaccudukanuu u 00o01ie-
HUS;
- ONpeAeNsITh LN ACSITENbHOCTH, 3a/1aBaTh Napa-
METPBI U KPUTEPHUH UX JOCTHIKECHUS;

- cpopMHUpOBaAThH 3HAHUS O MECTE U POJIU OUOJIO-
U B CUCTEME €CTECTBEHHBIX HayK, B (HOpMUPO-
BAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOU Kap-
THUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIBI U pe-
IICHUU S>KU3HEHHO BAXKHBIX COLMAIBHO-3THYE-
CKHX, SKOHOMUYECKHUX, IKOJIOTMUYECKUX MPOoOIIeM
YEJI0BEYECTBA, a TAKKE B PEIIECHUU BOPOCOB pa-
[IUOHAJIBHOTO TPHUPOAOIOIH30BaHUs; B (HOpPMHU-
POBAaHMM LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY; O BKJIaJIE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX - OHMOJIOTOB B pa3BUTHE
Oouosioruu; (QyHKIIMOHATBLHON T'PAMOTHOCTH Ye-
JIOBEKa JIsl peIIeHUs YKU3HEHHBIX MPOOJIeM,

- YMETb BJIaJIETh CUCTEMOMN OMOJIOTUYECKHUX 3HA-
HUW, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIAral0Iue OUOJIOTHYECKUE TEPMHUHBI
U TMOHSTHUSL ()KU3Hb, KJIETKa, TKaHb, OpraH, opra-
HU3M, BUJ, MOIMYJISALNS, SKOCUCTEMa, OUOIIEHO3,
o6uocdepa; MeTaboJIM3M, TOMEOCTa3, KIETOUHbBIN
UMMYHUTET, OMOCHHTE3 Oenka, OMOMOJIMMEpHI,




- BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pac-
CMaTPUBAEMBIX SBJICHUSIX;

- BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTH, OICHUBATH
COOTBETCTBHE PE3YyJIbTATOB IIECJISIM, OLICHUBATh PUCKH
MOCJICICTBUIN JEATeIIbHOCTH,

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE MPHU PEIICHUH
KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HcCiIea0BATEIbCKHIE [IeiiCTBHSI:

- BJIAJETh HaBbIKAMHU y4EOHO-MCCIICIOBATEIILCKON U
MIPOCKTHOW NIEATEITLHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0OJieM;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBS3U U aKTya-
JU3UPOBATh 3a7ady, BBIJIBUTATh TUIIOTE3Yy €€ pellle-
HUS, HAaXOIAUThb apryMEHTBhI Jis1 J0Ka3aTeIhCTBa
CBOUX YTBEPKIEHUH, 3a/1aBaTh MapaMeTpbl U KpUTe-
pHUU pEIICHHUS,

- aHAMM3UPOBATh TOJYYCHHBIC B XOJI¢ PEIICHUS 3a-
Ja4M Pe3yIbTaThl, KPUTHICCKH OIICHUBATH X JOCTO-
BEPHOCTb, IPOTHO3WPOBATh HM3MEHCHHE B HOBBIX
YCIIOBHSIX;

- YMETh NMEPEHOCHTHh 3HAHUS B MO3HABATCIBHYIO H
PAKTUYICCKYIO 00JIACTH KHU3HEICATCIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEAMET-
HEBIX 00J1acTel;

AUCKPCTHOCTDL, CaMOPLTYJIIA, CaAaMOBOCIIPOU3-

BEJICHUE, HACIIEICTBEHHOCTh, HW3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT M Pa3BUTHE);
OMOJIOTUYECKUE Teopuu: KieTtoyHas Teopus T.
[IIBanna, M Illnennena, P. Bupxosa; kio-
HaJIbHO-CEJIEKTUBHOTO MMMyHHTeTa [I. Dpnmx,
N.M. MeunukoBa, XpPOMOCOMHAsi TEOpHUS
HacinenCcTBeHHOCTH T. MopraHa, 3aK0H 3apOobl-
meBoro cxonactsa K. bapa, sBomtonmonHas teo-
pus Y. /lapBuHa, CHHTETHYECKAS] TEOPHUS IBOJIIO-
uu, Teopus auTpornorexesa Y. Jlapsuna; reopus
ouoreornenosza B.H. Cykauésa; yuenust H.W. Ba-
BUJIOBA - 0 LleHTpax MHOrooOpasus 1 MpoOUCX0XK-
neHusl KyabTypHbIX pactenuil, A.H. Cesepuosa
- 0 IIyTAX U HaIpaBJIeHUsX dBosonnu, B.M. Bep-
HAJICKOTO - 0 Ouocdepe;

3aKOHBI (€IUHOOOpa3us MOTOMKOB MEPBOTO MO-
KOJICHUSI, PACIICIUICHUS MPU3HAKOB, HE3aBUCH-
MOro HacjeaoBaHus MpusHakoB ['. Mennens,
CLICIJICHHOT'0 HAaCJIe0BaHus IPU3HAKOB U Hapy-
meHus cuerieHns reHoB T. Moprana; romoso-
TUYECKUX PAJIOB B HACJIEACTBEHHOW N3MEHUNBO-
ctu H.M. BaBuiosa, reHETUYECKOTO PaBHOBECHS

Jlx. Xapnu u B. BaitnGepra; 3apoJbIieBOro




- BBIJIBUT'daTb HOBBIC HWACH, IIPCIJIaraTb OPpHUIMHAJIb-
HBIC IMOAXOAbI U PCIICHUAA,

- CITOCOOHOCTH UX HUCITOJIF30BAHUS B II03HABATEILHOMN
151 COHH&HBHOﬁ IIPAKTUKC

cxoactsa K. bapa, bnoreneruueckoro 3akona 2.
Iexxens, @. Mronnepa);

MPUHITUIBI (YUCTOTHI TaMET, KOMIUIEMEHTApHO-
CTH);

npaBuwia (MuHumyma lO. JIuOuxa, skosjoruye-
CKOM mUpamMubl YUcell, 0MOMacChl U YHEPTUN);
runoressl (koanepBatHot AWM. Onapuna, nep-
BuuHOro OynboHa Jx. XomnaeiiHa, mukpocdep
C. ®okca, pubdozuma T. Yek);

- chopMHUpPOBATh YMEHUS PACKPHIBATH COMIEpKa-
HUE OCHOBOIOJIATAIOMINX OHOJIOTUYECKUX TEO-
PUI U TUIOTE3: KIETOYHOU, XPOMOCOMHOU, MY-
TallMOHHOM, SBOJIOIMOHHOM, MPOUCXOXKICHUS
YKU3HU U YEJIOBEKa; BJIaJICHUE CUCTEMOMN 3HAHUIM
00 OCHOBHBIX METOJIaX HAyYHOTO ITO3HAHMSI, FC-
TIOJIE3YEMBIX B OMOJOTHYECKUX HCCICAOBAHUIX
JKUBBIX 00BEKTOB U DKOCUCTEM (OIMHCaHUE, U3ME-
peHue, mpoBejgeHue HaOOAeHUN); crocodaMu
BBISIBJICHUSI U OLICHKH aHTPOIIOTCHHBIX U3MEHE-
HUW B IIPUPOLE;

- chopMHpPOBATh YMEHHUS PACKPHIBATH OCHOBOIIO-
Jararpomnie OUOJIOTMYECKUE 3aKOHbI U 3aKOHO-
mepHoctu (I'. Menpgens, T. Moprana, H.I1. Ba-
BwioBa, J. ['ekkens, ®. Mromepa, K. bapa),




IPaHULBI UX NPUMEHHUMOCTU K JKUBBIM CHUCTE-
MaMm;

- YMETh BBIACIATH CYIIECTBEHHBIE PU3HAKU:
CTPOEHHUsI BUPYCOB, KJIETOK IIPOKapHOT U dyKa-
PHOT; OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX Op-
TraHU3MOB, BUJI0B, OMOr€OLIEHO30B, SKOCUCTEM U
ouocdepsr;

CTPOEHHUS OPTaHOB U CUCTEM OPraHOB PacTeHU,
KUBOTHBIX, YEJIOBEKA; MPOLECCOB >KHU3HEIEs-
TEIbHOCTH, MPOTEKAOIINX B OpraHu3Max pacre-
HUH, )KUBOTHBIX M YEJIOBEKA;

OMOJIOrMYECKUX MPOLECCOB: OOMEHa BEILECTB
(MeTabonu3M), MHGOPMALMU U MPEBPALICHUS
SHEpPruM, OpPOKEHUs, aBTOTPOPHOTO U TETEPO-
TpO(HOTO TUMOB NUTaHUS, (POTOCHUHTE3A U XEMO-
CUHTE3a, MHUTO3a, Mei03a, raMeTOreHes3a, 5M-
OpuoreHesa, NOCTAIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UTHANBUIYAJTBHOTO Pa3BUTHUSA Op-
raiu3ma (OHTOreHe3a), B3auMOJIEUCTBUS T€HOB,
reTepo3uca; JEHCTBUN UCKYCCTBEHHOTO O0TOOpA,
CTaOUIIM3UPYIOLIETo, ABMXKYIIETO U Pa3pbIBalO-
IIEr0 €CTECTBEHHOI0 O0TOOpa; ajionaTrpuye-
CKOIO0 M CUMIATPUYECKOTO0 BUI000pa30BaHUS;
BJIUSIHUS JBWXKYIIUX CHJI HBOJIIOIMM HAa TEHO-




dboHA TOMYJANUNA; TPUCTIOCOOJICHHOCTH Opra-
HU3MOB K cCpelae OOWTaHWs, dYepeIoBaHUs
HaIpaBJICHUI 3BOJIIOIMH; KPYTOBOPOTA BEIIIECTB
¥ TIOTOKA HEPTUU B DIKOCHCTEMAX;

- MPUOOPECTHU OTBIT IPUMEHEHHUSI OCHOBHBIX Me-
TOJIOB HAay4YHOTO IIO3HAHUs, HCIIOJIB3YyEeMbIX B
OWMOJIOTHH: HAOTIOICHUS U OTMCAHUS )KUBBIX CH-
CTEM, TIPOIIECCOB W SIBJICHHWH, OpraHW3alid U
IIPOBEICHUSI OMOJOTUYECKOTO OSKCIEPUMEHTA,
BBIJIBIDKCHUS THITOTE3, BBISBIIATH 3aBUCHMOCTH
MEX Iy UCCIICTYEMBIMHU BETMUNHAMHA, OOBSICHSTH
TIOJTyYEHHBIC Pe3yIbTaThl U POPMYIUPOBATH BHI-
BOJIBI C HCIIOJIb30BAHMEM HAyYHBIX TOHSATHUH,
TEOpUid U 3aKOHOB;

- cOpMHpPOBATh YMEHHS BBIJCISITH CYIIECTBCH-
HbIC TIPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT H
AYKApHUOT; OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB, BUJOB, OWOTEOIICHO30B U 3KOCH-
CTEM; 0COOEHHOCTH TTPOIIECCOB OOMEHA BEIIECTB
U TIPEBPAICHUS] SHEPTUU B KIETKE, (POTOCHH-
T€3a, IJIACTHYECKOTO M DHEPreTHYEeCKOro o00-
MEHa, XEMOCHHTE3a, MUT03a, MEH03a, OILIO0JIO0-
TBOPCHUS, PA3BUTHS U PA3MHOKCHHUS, WHJIUBH-
TyaJibHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),




O0pBOBI 32 CyIIECTBOBAHUE, ECTECTBEHHOTO OT-
O0opa, BHUI000pa30BaHUsA, MPUCIOCOOICHHOCTH
OpraHU3MOB K CpeJie OOUTaHUs, BIUSHUSA KOMIIO-
HEHTOB SKOCUCTEM, aHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHCTEMAax CBOEW MECTHOCTH, KPyroBOpOTa
BELIECTB U MIPEBPALLEHUE 3HEPTUU B buochepe;

- copMUpPOBaTh YMEHUS MPUMEHSITH MOJIyYEH-
HbI€ 3HAHUSA Uil OOBSICHEHUS OMOJIOTMYECKHUX
MIPOIIECCOB U SIBJICHUM, JIJIsI IPUHATHS IPaKTHIE-
CKMX PELICHHUN B IOBCEIHEBHOM KU3HHU C LIEJIBIO
oOecrieueHns 0€30MaCHOCTH CBOETO 3/10POBbS U
3I0pPOBbSl OKPYXAIOMIMX JIIOAEH, COONIONEHUs
310pOBOro 00pa3a JKU3HU, HOPM IPaMOTHOTO T10-
BEJICHUS B OKpPYXKaIOLIEH TPUPOJHON Cpene; Mo-
HUMaHUE HEOOXOJAMMOCTU HCIOJNb30BaHUSA J0-
CTHKEHUI COBPEMEHHOM OMOJIOTMU U OMOTEXHO-
JOTUH JIJIsl palMOHAIBHOIO MPHUPOAOIOIb30Ba-
HUS; YMEHHUE HUCIO0JIb30BaTh COOTBETCTBYIOIINE
apryMEHTbI, OMOJOTHYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIMKY JUISl JI0Ka3aTeIbCTBA POACTBA Opra-
HU3MOB Pa3HbIX CUCTEMATHUYECKUX T'PYIIT; B3au-
MOCBSI3M OPraHU3MOB U CpeJibl OOUTAHUS; €A1H-
CTBa YEJIOBEYECKUX pac; HE0OOXOAUMOCTH 3]10pO-
BOT0 0o0pa3a >KU3HU, COXpaHEHHUs pazHOoOOpa3us




BUJIOB ¥ DKOCHCTEM, KaK YCJIOBHS COCYIIIECTBO-
BaHUS MPUPOJIBI M YETIOBEUECTBA,

- copMupOBaTH yMEHHUS pemiaTh OWOJIOTHYE-
CKHM€ 3a/lauyd, COCTaBJSITh TE€HOTUIIMYECKUE
CXEMBbI CKpEIIMBaHUS ISl Pa3HbIX TUIIOB HacJIe-
JIOBaHUSI MIPU3HAKOB Y OPraHU3MOB, COCTaBJISATh
CXEMbI MEePEHOCa BEIIECTB U DHEPTHH B DKOCH-
cremax (IIeNM MUTaHMS, TUIIEBbIE CETH), BBISB-
JSTh PUIUHHO-CIICJICTBEHHBIE CBSI3U MEXKITY HC-
CIeAyeMbIMU  OWOJOTUYECKUMU  OOBEKTaMU,
IpoIeCCaMH U SIBJICHUSMU; JIeJIaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHUU TOJYYECHHBIX PE3YIIb-
TaTOB;

- copMHUpOBaTh YMEHUS KPUTHUYECKH OIICHH-
BaTh MH(POPMAIMIO OMOJIOTHYECKOTO COJNepKa-
HUSI, BKIIFOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpPEACTBA MacCOBOM
uHpOpMaITMK, HAYYHO-TIOMYJISPHBIE MaTepH-
aJbl); MHTEPIPETUPOBATh ITUUECKHE ACIICKTHI
COBPEMEHHBIX HCCJIEIOBAHUN B OWOJIOTHH, Me-
TUIMHE, OMOTEXHOJIOTUHU; pacCMaTpuBaTh TJIO-
OaJIbHbIE IKOJIOTUYECKUE MPOOJIEMbI COBPEMEH-
HOCTH, ()OPMHPOBATH IO OTHOIIECHWUIO K HUM
COOCTBCHHYIO TIO3WIIMI0, YMEHHE OIICHUBAThH




ATUYECKHE aCIEKThl COBPEMEHHBIX HCCIIE0Ba-
HUIl B 0071aCTH OMOTEXHOJIOTHH M T€HETHYECKUX
TEXHOJOTHH (KJIIOHUPOBaHHE, HWCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAIIPABJIIEHHOE U3MEHEHNUE Te-
HOMa U CO3/IaHHE€ TPAHCT€HHBIX OPTraHU3MOB);

- c(hopMHpOBaTh YMEHUS CO3/1aBaTh COOCTBEH-
HbI€ ITMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OC-
HOBE OMOJIOTUYECKON MHPOPMAIHH U3 HECKOIb-
KUX HCTOYHHMKOB, TPAMOTHO HCIOJB30BaTh II0-
HATUWHBIN anmnapat OuoJIOTHH;

- YMETh BBIIBUTaTh THIOTE3bI, MPOBEPATH WX
AKCIIEPUMEHTAJIbHBIMU CPEACTBaAMH, (HOPMYIIH-
pys LIeJb UCCIENOBAHUS, aHAIU3UPOBAThH MOJY-
YEeHHbIE PE3yJIbTAThI U JIENATh BHIBOJIBI,

- IPUHUMATD YYaCTHE B HAYYHO-HUCCIIEI0BATEb-
CKOM paboTe Mo OMOJIOTUH, IKOJOTUU U MEIHU-
[IUHE, IPOBOAMMOI Ha 0a3e MIKOIBHBIX HAYYHBIX
oOIIEeCTB U MyOJIMYHO MPEACTABIATh MOIYyYEH-
HbI€ pe3yJIbTaThl Ha YYEHHUYECKUX KOH(EepeH-
[USIX Pa3HOTO YPOBHS;

OK 02. HUcmions3o-
BaTh COBPEMEH-
HBIC CPEJICTBA T10-
MCKa, aHaJIN3a U
HHTEPIIpETalUH

B 005acTH IEHHOCTH Hay4YHOTO IO3HAHMUSL:

- c(pOpMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBY-
IOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JHAJIOre

- chopMHupoBaTHP YMEHHUS KPUTUYECKH OLIEHU-
BaTh MH(POpPMAILIMIO OMOJIOTMYECKOro CoJiepKa-
HUS1, BKIIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX HMCTOYHUKOB (CpPEACTBA MAacCOBOM




uH(pOpMalUU U
nH(pOpPMaLIMOHHbBIE
TEXHOJIOTUH JIJIs
BBITIOJIHEHHS 3a-
nad npodeccuro-
HaJIbHOU JIeATeNb-
HOCTH

KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO Me-
CTa B OJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIIbCKOU
KyJIbTYpbl KaK CpEJICTBA B3aUMOJCHCTBUS MEXIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAy4YHOU JEesSTEIbHOCTH, TO-
TOBHOCTbh OCYHIECTBJISITh MPOEKTHYIO M HCCIIeIOBa-
TEIbCKYI0 JCATEIBHOCTh HWHAWBUAYATLHO W B
TpyIIIe;

OBiajicHlEe YHUBEPCAIBHBIMU YYE€OHBIMU TO3HAaBa-
TEIHHBIMH JICUCTBUSIMU:

B) paboTa ¢ UHpOpMaIIUECHi:

- BJIICTh HaBbIKAMU MOJTy4YeHUsI THGOPMAIIMH U3 UC-
TOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITENIBHO OCY-
IIECTBIIAThH MOUCK, aHAJIU3, CUCTEeMAaTU3alNI0 U WH-
TEePIpeTani0 WHPOPMAIMA PA3TUYHBIX BHJIOB U
dbopm npeacTaBIeHUS;

- CO3/71aBaTh TEKCThI B pa3IMUHbIX opmaTax ¢ yde-
TOM Ha3HaueHus UH(POpPMAIUU U 1EJIEBON ayaUTO-
puu, BEIOUpasi ONTUMAIBHYIO (OPMY MpeICTABICHUS
U BU3Yau3allny;

- OIIEHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh UH(OP-
MalllM, €€ COOTBETCTBHUE MPABOBBIM U MOPATLHO-ITH-
YECKUM HOpMaM;

uH(popMaIm,
ajbl); MHTEPIPETUPOBATh 3THUYECKHE ACIEKTHI

HAay4YHO-TIONYJIIPHBIE MAaTepH-

COBPEMEHHBIX HCCJICIOBAaHUIA B OWOJIOTHH, Me-
TUIHE, OMOTEXHOJIOTUH;

- UHTEPIIPETUPOBATH ITUYECKUE ACTIEKTHI COBPE-
MEHHBIX MCCIIEJOBaHUMN B OMOJIOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH; pPAacCMAaTPUBATh TIJI00ATbHBIC
AKOJIOTUYECKHE MPOOJEMBI  COBPEMEHHOCTH,
dbopMupOBaTh O OTHOIICHUIO K HUM COOCTBEH-
HYIO TIO3UIIMIO0, YMEHUE OIICHUBATH STUUYECKUE
aCIeKThl COBPEMEHHBIX HCCJIEIOBaHUN B 00Jia-
CTU OMOTEXHOJIOTUU M T€HETUYECKUX TEXHOJIO-
ruil (KJIOHUPOBAHUE, MCKYCCTBEHHOE OILIO0JI0-
TBOPEHHUE, HAIIPABJICHHOE U3MEHEHUE T€HOMA U
CO3/IaHUE TPAHCTEHHBIX OPTraHU3MOB);

- copMupoOBaTh YMEHHUs CO3/laBaTh COOCTBEH-
HbIE€ TUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OC-
HOBE OMOJIOTUYECKON MH(POPMALIMU U3 HECKOJIb-
KMX MCTOYHHUKOB, TPAMOTHO HCMOJIb30BaTh IO-

HSATUWHBIN anmapat OuoJIOTHH




- IICTIOJIB30BaTh CpPeICTBa MH(DOPMAITMOHHBIX U KOM-
MYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTHB-
HBIX, KOMMYHUKATHBHBIX U OPTraHU3aIMOHHBIX 3a/1a4
¢ coOirofieHueM TpeOOBaHUN IPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, pecypcocOepexeHus, mpa-
BOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0€e30IMacCHOCTH;

- BJIAJICTh HABBIKAMU PACMO3HABAHUS U 3alIUThHI UH-
dbopmanuu, nHGOPMAITMOHHON 0€30MTaCHOCTH JIMYHO-
CTH

OK 04. Dddek-
TUBHO B3auMOCH-
CTBOBaTh M Pabo-
TaTh B KOJIJICKTHBE
1 KOMaHC

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
Y CaMOOTIPE/ICIICHUIO;

-OBJIaJICHHE HaBBIKAMH Y4eOHO-UCCIIE0BATEIBLCKOM,
MPOEKTHOMN U COLIMAIBHOM JICATEILHOCTH;
OBjiaieHne YHHBEPCAJILHBIMU KOMMYHHMKATHB-
HBIMH JeHCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAH/I-
HOW ¥ UHJIMBUIYATbHOU PabOTHI;

- MPUHUMATh 11€JIU COBMECTHOM AEATEIHLHOCTH, Opra-
HU30BBIBaTh U KOOPAMHUPOBATH JICUCTBUS 1O €€ J0-
CTHKCHMIO: COCTABIIATh IUIAH JIEMCTBUM, pacrpene-
JISITh POJIA C YY€TOM MHEHHM YYaCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

- chopMHpOBaTh YMEHHUS CO3/1aBaTh COOCTBEH-
HbI€ TMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OC-
HOBE OMOJIOTMYECKON MHPOPMAIK U3 HECKOJIb-
KUX HCTOYHHMKOB, IPaMOTHO HCIOJIb30BaTh I10O-
HATUWHBIN anmnapat OuoJIOTHH;

- YMETh BBIIBUTaTh THIIOTE3bI, MPOBEPATH HUX
AKCIIEPUMEHTAIBHBIMU CpPEACTBaMH, (HOPMYIIH-
pys LIeJb UCCIIEOBAHUS, aHAIU3UPOBAThH MOJY-
YEeHHbIE Pe3yJIbTAThl U JIEaTh BHIBOJIbI;

- IPUHUMATh YYaCTHE B HAYYHO-HUCCIIeI0BATEIb-
CKOIl paboTe 1o OMOJIOTHH, SKOJOTHH U MEIu-
[IUHE, IPOBOAMMOI Ha 0a3e MIKOIBHBIX HAYYHBIX
oOIIEeCTB U MyOJMYHO MPEACTABIATH MOIYyYEH-
HbIC PE3yJIbTaThl Ha YYCHHUYECKUX KOH(EpeH-
[USIX Pa3HOTO YPOBHS




- KOOPJIMHUPOBATh U BBIMOJHATH PAOOTY B YCIOBHSIX
peasbHOTO0, BHUPTYAIIBHOTO W KOMOWHHPOBAHHOTO
B3aHMO/ICHCTBHUS,

- OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBE-
JICHUE B Pa3JINYHbIX CUTYaALUSX, IPOSIBIATH TBOPYE-
CTBO U BOOOpakeHHUE, ObITh MHUITUATHBHBIM
OBJiajieHHe YHUBEPCAJbLHBIMHM PeEryJasiTHBHBIMHA
JeHCTBUSIMMU:

') MPUHSITHE Ce0s1 M IPYTUX JI0/1ei:

- IPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX JOJIEH
TIPU AHAIU3E PE3YIbTATOB ACATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPaBO JIPYTHX JIOJIECH Ha
OITNOKH;

- pa3BUBATh CIIOCOOHOCTHh MMOHUMATh MUP C TIO3UIIUH
JIPYTOro 4eJI0BEKa

OK 07. Coneii-
CTBOBATh COXpa-
HEHUIO OKPY’Kafo-
1IEU Cpelibl, pe-
cypcocoepexe-
HUIO, IPUMEHSTh
3HaHUs 00 U3Me-
HCHUH KJIMMATa,
OPUHITUIIBL Oepesx-

B 00s1acTH 3K0/I0rH4€CKOr0 BOCIIMTAHUSA:

- c(hOpMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYPbI, TO-
HAMAaHUE BIIMSHUS COLIMAJIBHO-3KOHOMHUYECKUX ITPO-
LIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAJIBHOU
Cpelibl, 0CO3HAHKE TJI00ATIEHOTO XapaKTepa SKOJIOTHU-
YECKUX MPoOIIeM;

- IJJAHUPOBAHHUE U OCYILIECTBIICHUE IEUCTBUM B OKPY-
JKAIOIIEH CPEelle Ha OCHOBE 3HAHUS LEIIEU YCTONYU-
BOI'0 Pa3BUTHUS YEJIOBEUECTBA;

- BJIaJIETh CUCTEMOI 3HAHUHU 00 OCHOBHBIX METO-
JaX HAyYHOTO MMO3HAHMS, UCTIOJIb3YEeMbIX B OHO-
JIOTUYECKHUX MCCIEIOBAHUIX )KUBBIX O0BEKTOB U
IKOCHUCTEM (ONMCaHKEe, U3MEpPEHNE, TIPOBEICHUE
HaOJII0/ICHUI ); CIIOCOOaMU BBISIBIICHUS U OIICHKH
AHTPOTIOTCHHBIX U3MEHEHUM B TIPUPO/IL;

- YMETh BBISBIIATH OTIWYUTCIBHBIC MPU3HAKU
YKUBBIX CHCTEM, B TOM YHCJIC TPHOOB, paCTCHUH,
YKUBOTHBIX M YEJIOBEKA; MPUCIIOCOOJICHHOCTD BU-




JIMBOTO TIPOU3BO/I-
CTBa, 9QPeKTUBHO
JICICTBOBATH B
Ype3BhIUYANHBIX
CUTYaIIHSIX

AKTUBHOE HEMPUATHE JIECUCTBUM, NPUHOCAIINX BpPEJ
OKPYXarolIen Cpee;

- YMEHHUE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE SKOJIO-
TUYECKUE TIOCJIEACTBUSA MPEANPUHUMAEMBIX OEH-
CTBHI1, IPEIOTBPAILATD HX;

- paCIIMPEHUE OMbITA AESITEIbHOCTH SKOJIOTHYECKOU
HaIIPaBJICHHOCTHY,;

- OBJIaJ/ICHNE HABbIKaMU YU4e€OHO-UCCIEI0BATEIBCKOM,
MPOEKTHOM U COLIMAIBHOMU JIESITETbHOCTH

JIOB K cpejie oOuTaHusi, abMOTUYECKUX U OUOTH-
YECKUX KOMIIOHEHTOB HKOCHCTEM, B3aUMOCBSI3eH
OpPraHU3MOB B COOOINECTBAX, AHTPOMOTEHHBIX
U3MEHEHHUI B 9KOCUCTEMaX CBOE MECTHOCTH;

- YMETh BBIJCNATH CYIIECTBEHHbIC MpPU3HAKU
OMOJIOTUYECKUX TMPOIIECCOB: OOMEHa BEIECTB
(MeTabonm3M), UHGOPMAIIMU U TPEBPAIICHUSI
SHEpPruu, OpO’KEHUs, aBTOTPO(PHOTO U TreTepo-
TpO(HOro TUMOB NUTaHUs, (POTOCHHTE3A U XEMO-
CHUHTE3a, MHUTO3a, MeH03a, raMeTOreHe3a, 3M-
OpuoreHesa, MOCTAMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHU S, UHANBUIYATBHOTO Pa3BUTHUS Op-
raHu3Ma (OHTOTeHEe3a), B3aUMOJICHCTBUS T€HOB,
reTepos3uca; JeMCTBUIM UCKYCCTBEHHOTO 0TOOpA,
CTaOUIM3UPYIOIIETO, ABMKYIIETO M Pa3phIBai0-
IIEr0 €CTECTBEHHOI0 OTOOpa; ajionaTrpuye-
CKOTO W CHUMMATPUYECKOTO BUA000pa30BaHUS;
BIUSHUS JBWKYIIAX CHJI DBOJIIOIMM HAa TEHO-
dboHA TOMYJANUUA; TPUCTIOCOOJICHHOCTH Opra-
HU3MOB K cpelae OOuTaHus, dYepeloBaHUs
HaIpaBJICHUI YBOJIOLUN; KPYTOBOPOTA BEIIECTB
¥ TIOTOKA DHEPTUU B IKOCHCTEMAaX

[IK 3.3. YuacTBOBaThH
B TIPOBEICHHUH TIPO-
(bumakTHIeCKNX

OCMOTPOB M JUCHaH-

B yacTH Tpy/10BOIr0 BOCIIUTAHMS
- TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTep-
CTBa, TPyA0Jt00ue;

- cpopMHUpOBAThH 3HAHMS O MECTE U POJIU OUOJIO-
TUU B CUCTEME €CTeCTBEHHBIX HayK, B (hOpMHUPO-




cepu3aluu
HHA.

I[IK 4.1. IIpoBoautb
OIICHKY  COCTOSIHUS
MalyeHTa.

Haceie-

- TOTOBHOCTh K aKTUBHOU JEATEIHHOCTA TEXHOJIOTH-
YeCKOM W COLMAIbHOW HAMpaBIIEHHOCTH, CIOCO0-
HOCTh WHHUIIMUPOBATh, TUIAHUPOBATH U CAMOCTOS-
TEJIBHO BBITIOJHATH TAKYIO JACSITEILHOCTD;

- HHTEPEC K pa3InyHbIM cepam mpodeccnoHaTbHOMI
TeSTSIIEHOCTH,

OBrnaneHne yHUBEPCATbHBIMA YYEOHBIMHU TO3HABA-
TEIHHBIMH JICUCTBUSIMU:

a) 0a30Bble JJOrHYecKHe JeiCTBUS:

- CaMOCTOSITEILHO (POPMYITHPOBATh U AKTYaJIN3HPO-
BaTh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK WK OCHO-
BaHUA JUIsl CpaBHEHHUS, Kiaccudukanuu u 06o01ie-
HUS;

- ONpenessaTh e NeATENbHOCTH, 3a7aBaTh Mapa-
METpPBI U KPUTECPUU UX JOCTHIKCHHUSI,

- BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pac-
CMaTPUBAEMBIX SBJIICHUSIX;

- BHOCHUTHh KOPPEKTHBHI B JESTEIBHOCTD, OIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIETISIM, OLICHUBATh PUCKH
MOCJICJICTBUN JEATEIHbHOCTH;

- pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

0) 6a30BbIe NCCIEI0BATEILCKHE A€ CTBHS:

BAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOU Kap-
THUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOJIBI U pe-
IICHUU >KU3HEHHO BAXKHBIX COLMAIBHO-3THYE-
CKHX, SKOHOMUYECKHUX, IKOJIOTMUYECKUX MPOoOsieM
YEJI0BEYECTBA, a TAKKE B PEIIEHUU BOIPOCOB pa-
[IMOHAJIBHOTO TPHUPOAOIOIB30BaHUs; B (HOpMHU-
POBAaHMM LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY; O BKJIaJIE POCCUMCKUX W
3apyOeXKHBIX YUYEHBIX - OHMOJIOTOB B pa3BUTHE
Oouosioruu; (PyHKIMOHATHLHON T'PAMOTHOCTH Ye-
JIOBEKA JJI PEUICHUs] )KU3HEHHBIX MPO0JIeM,

- YMETb BJIaJIETh CUCTEMON OMOJIOTUYECKHUX 3Ha-
HUM, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIAraloIye OUOJIOTHYECKUE TEPMUHBI
U MOHSTHUS ()KU3Hb, KJIETKa, TKaHb, OpraH, opra-
HU3M, BUJI, MOMYJISALNS, SKOCUCTEMA, OUOIIEHO3,
o6uocdepa; MmeTab0JIM3M, TOMEOCTa3, KIETOUHbBIN
UMMYHHUTET, OMOCUHTE3 Oelika, OMOTOJIMMEPHI,
JTUCKPETHOCTh, CAMOPETYJISIIUSA, CAMOBOCIIPOU3-
BEJICHUE, HACIIEICTBEHHOCTh, W3MEHYUBOCTb,
HYHEPro3aBUCUMOCTh, POCT U PA3BUTHUE);
OMOJIOTHYECKHE TEOpUH: KieTouHas Teopus T.
[IIBanna, M Ilnennena, P. Bupxosa; kio-
HaJbHO-CEJEKTUBHOTO uUMMyHHTeTa [I. Dpnux,
NU.M. MeuHnukona,

XpOMOCOMHAasi  Teopus




- BJIAJIETh HaBbIKAMHU y4EOHO-HCCIICI0BATEIILCKON U
MPOEKTHOU JIeSITEILHOCTH, HABBIKAMU Pa3pEeILICHUS
npo0JieM;

- BBIABJISITh IPUUMHHO-CJIEICTBEHHBIE CBA3U U AKTya-
JU3UPOBaTh 3a7avy, BbIABUTaTh THIIOTE3Yy €€ pelle-
HUS, HAaXOAUTh AapPryMEHThI [JIsl JIOKa3aTEIbCTBa
CBOUX YTBEPKJICHHI, 3a/1aBaTh HapaMeTpbl U KpUTE-
pHUU pelieHus;

- aHAJM3UPOBATh MOJYUYECHHBIC B XOJI€ pEUICHUS 3a-
Jla4¥ pe3yJIbTaThl, KPUTUYECKU OLEHUBATH UX JI0CTO-
BEPHOCTb, MPOTHO3UPOBATH HM3MEHEHHWE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCHUTh 3HAHUSA B MO3HABATEJIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEEATETbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMET-
HBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJICH, MpeJjiaraTh OpUTHMHAIb-
HbIE TTOJAXO/IbI U PEILICHUS;

- CIOCOOHOCTH UX MCTIOJIB30BAHUSI B TIO3HABATEIb-
HOU U COLIMAJIbHOM MTPAKTHUKE

HaciencTBeHHocTH T. Moprana, 3akoH 3apojbl-
meBoro cxoacrtea K. bapa, sBomtonmonHas teo-
pus Y. /lapuna, cHHTETHYECKAS TEOPHUS IBOJIIO-
M, Teopus auTpornorenesa Y. Jlapsuna; reopust
ouoreorenosza B.H. Cykauésa; yuenust H.W. Ba-
BUJIOBA - 0 LleHTpax MHOT00Opa3us U MPOUCXOXK-
NeHus KynbTypHbIX pacteHui, A.H. CeBepuosa
- 0 IIyTAX U HaIpaBJIeHUsIX dBosonny, B.1. Bep-
HAJICKOTO - 0 Obuocdepe;

3aKOHBI (€IUHOO0Opa3us MOTOMKOB MEPBOTO MO-
KOJICHUSI, PACILEIJIEHUSI MIPU3HAKOB, HE3aBHCH-
MOTO HaciieqoBaHus npusHakoB I'. Mennens,
CLEIUIEHHOTO HACJIE0BAaHUs IPU3HAKOB U HApy-
HIeHUs cleruieHns reHoB T. Moprana; romoso-
TMYECKUX PAJIOB B HACIEACTBEHHON N3MEHYUBO-
ctu H.W. BaBunoBa, reHETUYECKOTO PABHOBECHS
Jlx. Xapnu u B. BaiinGepra; 3apoJbIieBoro
cxoactia K. bapa, buoreneruueckoro 3akona 3.
I'exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMIUIEMEHTApHO-
CTH);

npaBuwia (MuHumyma lO. JIuOuxa, skosjoruye-
CKOM MUpaMUbl YHCces, OMOMACChl U DHEPTUH );
-- YMETh BBIICTATH CYyIIECTBEHHBIEC MPU3HAKU:




CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U dyKa-
PHOT; OTHOKJICTOYHBIX U MHOTOKJIETOYHBIX Op-
TraHU3MOB, BHJIOB, OMOT€OLIEHO30B, YKOCUCTEM U
ouocdepsr;

CTPOEHHUS OPTaHOB U CUCTEM OPraHoOB PacTeHU,
KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEIEes-
TEJIBHOCTH, MMPOTEKAIOIIMUX B OpraHru3Max pacre-
HUH, )KUBOTHBIX M YEJIOBEKA;

OMOJIOTHYECKUX MPOIECCOB: OOMEHA BEIIECTB
(MeTabonu3M), MHPOpPMALUMU MU NPEBPALIECHUSA
SHEpPruu, OpO’KEHUs, aBTOTPO(PHOTO U TreTepo-
Tpo(HOTO TUMOB MUTaHUs, HOTOCHUHTE3A U XEMO-
CHUHTE3a, MWUTO3a, ME€HO03a, TaMeToreHe3a, 3M-
OpuoreHesa, MNOCTAIMOPHUOHAILHOTO pPa3BUTHA,
Pa3MHOKEHUS, HHANBUIYATBHOTO Pa3BUTHS Op-
raau3ma (OHTOTeHe3a), B3aUMOJICHCTBHUS TEHOB,
reTeposuca; JeHCTBUIN UCKYCCTBEHHOTO O0TOOpA,
CTaOUIM3UPYIOIIETO, ABMKYIIETO M Pa3phIBai0-
IIETO €CTECTBEHHOro OTOOpa; ajuionarpuye-
CKOTO M CUMIATPUYECKOr0 BUA000pa30BaHUS;
BIUSIHUS JBWXKYIIUX CHJI HBOJIIOIMM HAa TEHO-
(GOHI TMOMYJAIUU; MPUCTIOCOOIECHHOCTH Opra-
HU3MOB K cpele OOuTaHWs, YepeIoBaHUs
HaTpaBJIEHUI SBOIOINH; KPYyTOBOPOTA BEIIECTB
Y TIOTOKA HEPTUU B HIKOCHCTEMAX;




- MPUOOPECTH OMBIT MPUMEHEHHSI OCHOBHBIX Me-
TOJOB HAyYHOTO TO3HAHUSA, HMCIOJB3yEeMbIX B
OMoI0THM: HAOJIOACHUS M OTIMCAHUS KUBBIX CH-
CTEM, TIPOIIECCOB U SIBJICHHWH, OpraHW3allid U
IIPOBEJICHUSI OHMOJOTHYECKOTO OSKCIECPHUMCHTA,
BBIJIBHOKCHUS THIIOTE3, BBISBIISTH 3aBHCHMOCTH
MEX Iy UCCIICTYEMbIMHU BEIMUNHAMH, OOBSICHSTh
TIOJTy9CHHBIC Pe3yJIbTaThl U (POPMYITUPOBATH BhI-
BOABI C WCIIOJIb30BAaHWEM HAyYHBIX TOHSITHH,
TEOPHUI U 3aKOHOB;

- chOopMHUPOBATH YMEHHS BBIJCISITH CYIIECTBCH-
HbIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPHUOT U
JyYKapUOT; OJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BHJIOB, OHMOT'€OIICHO30B MU IKOCH-
CTeM; 0COOCHHOCTH MPOLIECCOB 0OMEHA BEIIECTB
W TIpeBpaIIeHUs] dHEPTUU B KIIETKE, (DOTOCHH-
Te3a, IJIACTHYECKOTO M JHEPreTHYECKOTo 00-
MEHa, XeMOCHHTE3a, MUTO03a, MEiH03a, OILI0I0-
TBOPEHUSI, PA3BUTHUS U PA3MHOXKCHUS, WHIUBH-
TyalbHOTO Pa3BUTHUS OpraHu3Ma (OHTOICHE3a),
O0pBOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOI'O OT-
O6opa, BUI000pa3OBaHUs, MPUCTIOCOOTICHHOCTH
OpraHU3MOB K cpeJie OOMTaHMS, BIUSHUS KOMIIO-
HEHTOB PKOCUCTEM, aHTPOITOTCHHBIX N3MEHECHUN




B DKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOpOTa
BEIIECTB U MIPEBPAIlICHUE dSHEPTHH B Onocdepe;
- copMUPOBATh YMEHUS MPUMEHSITH MOJTyUYCH-
HbIC 3HAHUSA I OOBSACHEHHUS OMOJIOTHYECKHX
IIPOIIECCOB U SIBJICHUM, JIJISI IPUHATHS TPAKTHIC-
CKUX pPEIICHHI B MOBCEAHEBHOMN YXH3HU C LEIIBIO
obecrieueHnst 6E30MaCHOCTH CBOETO 370POBbS 1
3IOPOBbSI OKPYXKAIOMIMX JIIOACH, COONIONCHUs
310poBOT0 00pa3a >KU3HU, HOPM IPaMOTHOTO TI0-
BEJICHUS B OKPYXKAIOIIEH MTPUPOTHOH Cpesie; To-
HUMaHHWe HEOOXOJMMOCTH HCIIONB30BAHUS JO-
CTHKEHHUI COBPEMEHHOM OMOJIOTUH U OMOTEXHO-
JOTHH JUIS paIlliOHAIBHOTO MPUPOIOIOIE30Ba-
HUS; YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIINE
apTyMEHThI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO H
CUMBOIIMKY JUISI I0Ka3aTeIbCTBA POACTBA Opra-
HU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT; B3au-
MOCBSI3M OPTaHU3MOB M CPEIbl OOUTAHUS;, ¢IHH-
CTBA YEJIOBEUYECKUX pac; HEOOXOIUMMOCTHU 37]0PO-
BOTO 00pa3a >KU3HU, COXpAaHEHHUs pazHOoOOpa3us
BUJIOB U IKOCHCTEM, KaK YCJIOBHS COCYIIECTBO-
BaHUS MPUPOJIBI M YEIIOBEUECTBA,

- copmupoBaTH YMEHHS KPUTHYECKH OLICHH-
BaTh WH(MOPMALNIO OMOJOTHMUYECKOTO COMepKa-
HUS, BKIIFOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3




pa3JIMYHBIX HCTOYHUKOB (CpPEICTBA MacCOBOU
uH(popMalK, HAyYHO-NOMYJISIPHBIE MAaTepH-
ajbl); UHTEPIPETUPOBATH STHUUYECKUE ACIEKThI
COBPEMEHHBIX HCCIICIOBAaHUM B OHOJIOTUH, MeE-
JTUIIUHE, OMOTEXHOJIOTHH; paccMaTpUBaTh TIJIO-
OanbHBIC APKOJOTUYECKHE MPOOIEMbI COBPEMEH-
HOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HHUM
COOCTBEHHYIO TO3MIIMIO, YMEHHE OICHUBATh
ATUYECKUE ACTEKThl COBPEMEHHBIX MCCIIEIOBa-
HUU B 00JIacTH OMOTEXHOJIOTHH U TEHETHIECKHUX
TEXHOJIOTUH (KJIOHMPOBAHUE, HWCKYCCTBEHHOE
OIJIOIOTBOPEHHUE, HAIPABJICHHOE U3MEHEHUE Te-
HOMAa U CO3JIaHHE TPAHCTCHHBIX OPTraHU3MOB)-




2. CTpyKTYypa U coJep:kaHue 0011e00pa3oBaTeI1bHOMN 1M CUUIIMHbI
2.1. O0beM AUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Bua yuyeOHoii padoTsl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI AUCHUAIIIMHBI 144
B T.Y.

OcHOBHOE coep:KaHue 100
BT. 4..

TEOpEeTHYECKOe 00yUeHUE 62
MPaKTUYECKHUE 3aHATUS 28
nabopaTOpHBIE 3aHATUS 10
IIpodeccuonaabHO-OpHEeHTHPOBAHHOE co/lep:kaHue (coaep- 24
JKaHHMe MPUKJIATHOTO MOIYJIsl)

TEOPETHYECKOe 00yUIeHUE 8
MPAKTUYECKUE 3aHITUA 14
n1abopaTOpHbIE 3aHATUS

KonTposabHbie padoThI

IIpomeskyTouHasi arrecTanus (3K3aMeH) 12




2.2. Tematudeckuii mian ydeoHoi gucuunaunbl OJ1 1.2 Buosaorus

KonuyectBo yacoB npu ouHoi popme o0y-

YeHUs
IIpakTu-
yeckue 3a- | I[Ipome-
HATUSA, Ja- | )KyTOUHAsI
Ne HanmMenoBanue tem Teope- Oopatop- | arTecTa-
Bcero e Hble pa- | 1us (KOH-
CKHe 3a-
R 00THlI, CyJbTa-
KOHTPOJIb- | ITUH / IK-
HBIE pa- 3aMEH)
OOTHI
1. | buonorus kak Hayka 2 2 0
2. | O0mas xapakTepucTuKa 5 5 0
KUZHU
3. | bruosorudecku BaXHbIC XU- 5 5 0
MUYECKHUE COCAMHEHUS
4. | Ponb GenkoB, yIriieBOIOB U
AKUPOB B OPTaHU3ME YEJIIO- 2 0 2
BEKa
5. | Knerounas teopus 2 2 0
6. | [urommnasma. Iluto3omb. 1u-
TockeneT. OnHoMeMOpaH-
HbIE, IOJIyaBTOHOMHBIE U HE- 2 2 0
MeMOpaHHbIE OPraHOU b
KJICTKH
7. | JJaboparopnas pabota Ne 1
«CTpoeHue KIETKH U Kiie- 5 0 9
TO4YHbIE BKIIOueHus. [Iporu-
1[aEMOCTh MEMOPAHBI»
8. | CTpykTypHO-QYHKITMOHAIIb-
HbIE (P)aKTOPHI HACIICICTBECH- 2 2 0
HOCTH
9. | Pemenue 3aga4 Ha omnpee-
JICHHE II0CJIEN0BATEIILHOCTHU 2 0 2
HYKJICOTHU]IOB
10. | [Ipotiecchl MaTpUYHOTO CHUH- 5 5 0
TE3a
11. | Pemenue 3aga4 Ha onpese- 9 0 2
JIEHUE TI0CIIeIOBATEIbHOCTH




AMUHOKHCIIOT B MOJICKYJIe
oenka

12,

Heknerounsie hopmbl
KUZHH

13.

BupycHbie u 6akTepuanbHbie
3abosieBanus. OO1IMe MpUH-
IUIIBI UCTIOJIb30BAHMUS JIe-
KapcTBEHHBIX BemecTB. Oco-
OCHHOCTH MPUMEHEHHSI aH-
TUOUOTUKOB

14,

OOmeHn BemiecT. [IpeBpaiiie-
HUE DHEPTUU B KIIETKE

15.

JKM3HEHHBIN UK KJIIETKH.
Muto3. Meiio3

16.

KonTponbnas padora «Mo-
JEKYJISIPHBIA YPOBEHb Opra-
HU3ALMH )KUBOTO»

17.

Opranusmsel. Oprassl ¥ CU-
CTEMBI OpraHoB. OyHKINO-
HaJbHasi CUCTEMA OPI'aHOB.
Ctpoenue opranuzma

18.

Teopus KIOHAIBHO-CEIICK-
THUBHOTO MMMyHHTETA [1. Dp-
muxa, 1.11. MeunukoBa. H-
dbekImoHHbIe 3a00ICBaHMS 1
SIUICMHS

19.

DopMBbI pa3MHOKEHHS Opra-
HHU3MOB. PazMHOXeHHE ue-
JIOBEKA

20.

OnTOreHes )XKMBOTHBIX U Ue-
JJOBCKa

21.

Poct Pa3BUTHUC )KNBOTHBIX
H 4CJIOBCKA

22,

OHTorenes pacteHuit

23.

OCHOBHBIC TTOHSTHS TCHE-
THUKH

24.

3aKOHOMEPHOCTH HaCJIEN0-
BaHUs

25.

Pemenune 3amau Ha onpene-
JIEHUE BEPOATHOCTH BO3HUK-
HOBEHUS HACJIECICTBEHHBIX




IMPU3HAKOB IIPH MOHO-, TU-,
HOJII/IFI/IGPI/II[HOM U aHaJIUu3Hu-
pyromeMm CKpCuBaHUU, CO-
CTaBJICHUC I'CHOTUIINYCCKUX
CXCM CKPCIINBAHUA

26.

B3aumonelicTBue reHOB

217,

Pemenue 3a/la4 Ha OIIpCacC-
JICHUC BCPOATHOCTH BO3HHK-
HOBCHMUA HACJICACTBCHHBIX
ITPHU3HAKOB IIPpU Ppa3JINIHbIX
THUIIax B3&HMOI[CIZCTBPI$I re-
HOB

28.

CueruieHHOE HaclIeJOBaHUE
MIPU3HAKOB

29.

Pewenue 3anay Ha onpene-
JIEHUE BEPOSTHOCTU BO3HHK-
HOBEHMsI HACJIEACTBEHHBIX
IIPU3HAKOB IIPH CLIETUIEHHOM
HACJICOBAHUH

30.

I'eneTuka nmosa

31.

Pemenue 3amau Ha onpene-
JICHUE BEPOATHOCTU BO3ZHHUK-
HOBEHUS HACJIEICTBEHHBIX
IIPU3HAKOB, CLIETIJIEHHBIX C
II0JIOM, COCTaBJIEHUE I'€HO-
TUMUYECKUX CXEM CKPEIIU-
BaHMS

32,

I'eneTHka dyenoBeka

33.

Pemenue 3amau Ha onpene-
JICHUE BEPOSATHOCTH BO3HHK-
HOBEHMS HACJIEICTBEHHBIX
MIPU3HAKOB, UCTIOJIb3YSl ME-
TOJIbl TCHETUKH YEJI0BEKA

34,

3aKOHOMEPHOCTHU U3MEHYH-
BOCTHU

35.

Pemrenue 3amau Ha onpene-
JICHVE TUIIa MyTalluU PU
repeaaye HacJaeICTBEHHBIX
MPU3HAKOB, COCTaBJICHUE T'e-
HOTHUITMYECKUX CXEM CKpe-
IIMBaHMSI




36.

Cenekuus OpraHu3MoB

37.

KontposnbHas pabota
«CTtpoeHue u QyHKIHUH Op-
raHu3Ma»

38.

Hcropus 2BOIIOLUOHHOTO
yYEeHUs

39.

MuKpO3BOJIFOLMS

40.

MaxkposBosonus

41.

Bo3HukHOBEHME U pa3BUTHE
KU3HU Ha 3eMiie

N ININ| DN

N ININ| DN

o OO0 o

42.

[IpoucxoxieHne 4emoBeKa —
AHTPOIIOTECHE3

43.

Bpems u myTtu paccenenus
YeJI0OBEKA 110 IUIAHETE

44,

KontposnbHas padorta «Teo-
PETHYECKHE aCIIEKThI 3BOJIIO-
[[UM J)KU3HU Ha 3eMJIe»

45.

DKoJiornyeckre GakTopsl U
CpeIbl )KU3HU

46.

[Monynsimust, coob1iecTna,
9KOCHUCTEMBI

47.

buocdepa - rmodanpHas 3Ko-
JIoOTHYecKasi cucteMa

48.

Pemenune npakTuko-opreH-
TUPOBAHHBIX PACUETHBIX 3a-
Jla4y Ha OIpeJiesICHUE TII10-
a1 HaCaKAEeHUU I CHU-
YKEHUSI KOHIICHTpAIUHU yIJie-
KHCJIOTO Ta3a B aTMocdepe
CBOET0 peruoHa MpoK1Ba-
HUS

49.

BiusiHue aHTpOMOTeHHBIX
¢dakTopoB Ha Ouochepy

50.

Pemenne npaktuko-opueH-
TUPOBAHHBIX PACUETHBIX 3a-
JAHUH IO COXPAHEHHUIO MPH-
POIHBIX PECYPCOB CBOETO
pEeruoHa npoKUBaHUs




ol.

310pOBbE U €0 COCTABJISIO-
mue. [punnmns: popmupo-
BaHUsI 310pOBhecOeperaro-
IIETO MOBEACHHUS

92.

Omnpenenenre CyTOYHOTO pa-
[IUOHA MUTAHUS

53.

Co3nanne MHIUBUAYAIbHON
HaMSITKH [0 OpraHu3aluu
paroHaIbHON (HU3HYECKOM
aKTUBHOCTH

o4,

JlabopatopHas pabota Ne 2
«YMcTBEHHas paboTOCIO-
coOHOCTh. «BnusHue abuo-
TUYECKHX (PaKTOPOB Ha Ue-
JIOBEKa (HU3KUE U BBICOKHE
TEMIIEPaTyPhI)»

55.

Kontponbnas pabora Teope-
TUYECKHUE aCTIEKThI IKOJIOTUU

56.

broTtexHoI0THH B KU3HU
KaXXIa01ro

S7.

AHanu3 uHopmanuu o
Hay4YHBIX JOCTHKCHUSX B
00J1aCTH TEHETUYECKNUX TEX-
HOJIOTHM, KJIETOUHOM UHKE-
HEPHUH, ITUIIEBBIX OMOTEXHO-
JIOTUH

58.

broTexHOoJIOTMH B METULIMHE
u (hapmanuu

59.

3amura kevica: [Ipencrasie-
HUE PE3yJIbTATOB PEIICHHUS
KENCOB

60.

OCHOBHBIE METOJIBI OMOIKO-
JIOTMYECKUX MCCIIeJOBaHUMN

61.

Jlabopatopnas pabota Ne 3
«IlocTanoBKka 1enu, 3aaad,
BBIJIBU)KCHHUE TUITOTE3HI,
MIPOBEECHUE SKCIIEPUMEHTA
IO OTIPEJETICHUIO ONITUMAaJlb-
HBIX YCIIOBHM JUJI pOCTa U
(U3HOTOTNYECKON aKTUBHO-
CTHU JPOKIKEBBIX KIETOK»




62.

buoskosornueckui YKCme-
PUMEHT

63.

Jlabopatopnas pabota Ne 5
«IIpoBenenue sxcnepu-
MEHTa

64.

JlabopatopHas pabota Ne 6
«IIpoBeneHue craTucTude-
CKOM 00pabOTKH TMOTyUYeH-
HBIX JTAHHBIX)

65.

Jlabopatopnas pabota Ne 7
«DopmynupoBaHUE BHIBOJIOB
U TIPOTHO30B»

66.

[IpencraBienue pe3ysbTaToOB
BBINIOJIHEHHSI YYEOHO-UCCIIe-
JOBATEJILCKUX MPOEKTOB
(BBICTYIUICHUE C TIPE3CHTA-
1uen)

IIpome:kyTouHasi aTTecTa-
1100 K
DK3aMeH

12

6/6

BCEI'O

144

70

62

12




2.2. TemaTu4yecKMid IJIAH M COAEPKAHUE TN CIATIIIMHBI

HaumenoBa- | Coaepxxanue y4eOHOro MaTepuaJia (0CHOBHOE U PO eCCHOHATbHO-0PH- O6neM da- dopmupye-
HHe Pa3/eJiOB | eHTHPOBAHHOE), 1a00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON OB Mbl€e KOM-
U TeM MOAYJIb (TIPH HAJTHYHH) neTeHI N
Pazgea 1. KileTka — CTPYKTYPHO-PYHKIMOHAJIBbHASA ¢AUHHULA dKMBOTO 32
Tema 1.1. OcHOBHOE coJIep;KaHue 2
Buosiorus buonorus kak Hayka. CBsi3b OMOJIOTHH C IPYTUMU HAyKaMu: OMOXUMUsL, O1o-
KaK HayKa ¢dbusuka, OMoHUKa, TeHoreorpadus u p. Posb u mecto 6uosoruu B hopmu-
POBaHMM COBPEMEHHON HayYHOU KapTHUHBI MUpa. 3HAUECHUE OMOJIOTUYECKUX
3HaHui. ctopust Ouosnioruu. 3HaueHue UTOIOTHHU JIJIsl pa3BUTHUSL OMOJIOTUU OK 02
Y TIO3HAHUS IPUPObL. MeToAbl HUTOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadus,
ANEKTpOo(ope3, METOI MEUEHBIX aTOMOB, TU(PdepeHIInaNbHOE HEHTPUDYTH-
POBaHHE, KYJIbTYpa KIETOK
Teopernueckue 3aHATHS 2
Teopernueckoe 3anarue Ne 1 «buonorus kak Hayka» 2
Tema 1.2. O6- | OcHOBHOE co/Iep:KaHMe 2
mag xapakre- | Paznoo0Opasue 6uocucrem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHU
PHUCTHKA OpraHu3aluyd OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUIA, OpraHOM IHO-KJIe-
JKU3HU TOYHBIN, OPraHU3MEHHBIH, NOMYJISIIIUOHHO-BUI0BOM, 3KOCUCTEMHBbIN (OHO-
reoleHOTHYEeCKHiN ), Onochepusiil. Hayku, nzyyaromue Ouogoruueckue 00b- OK 02
€KThI Ha pa3HbIX YPOBHSAX OpraHu3anuu xu3Hu. O0uias xapakTepucTuka
YKU3HH, CBOMCTBA KUBbIX cucTeM. [Iponeccel, mporcxoasiue B OnocucTeMax
Teopernueckne 3aHATHS 2
Teopernueckoe 3anarue Ne 2 «O0111ast XapaKTEPUCTUKA KUZHID) 2
Tema 1.3. OcHOBHOE coJIep:KaHHue 4
buoJsiornye- | Xumuueckuii coctaB KieTku. Heopranndeckue BemecTBa KIETKH, HX OHOJI0- OK 01
CKM Ba;KHbI€ | TUYECKas POJib. OK 02
xumMu4yeckne | OpraHnyeckue BemecTBa KIETKU. buonornueckue nonmumepsl. benku. Ctpyk- OK 04
coeIMHEeHHUsl | Typa ¥ PyHKIMU OeIKOBOM MOJIeKYJibl. DepMEHThI, MPUHLIUII UX ICUCTBHUSL.




YrneBonsl. buonornueckue GpyHKINUN yTI€BOIOB.

Jlumuaet. O6mmii mian crpoenus. ['uapoduasHO-THAPOYOOHBIE CBOMCTRA.
Knaccudukanus munuaos. buonornueckue Gpynkunu aunuaoB. ATD. Ctpo-
exure Mosekyibl AT®. buonornueckue pynkunn ATD

Ponb 6enkoB, yIiieBOJIOB U )KUPOB B OPraHU3ME 4elioBeKa. ButamuHbl U 61o-
JIOTUYECKU aKTHBHBIE TOOABKH, UX 3HAUEHHUE B )KM3HU OpPraHU3Ma YE€JIOBEKa.
['Mno- ¥ aBUTaAMUHO3bI UX ITOCJIEICTBUS.

Teopernyeckue 3aHATHA

TeopeTqucxoe 3aHsaTHE Ne 3 «buojiornyecku Ba)KHbIC XUMHYECKHUE cocau-
HCHU»

HpaKanecmle 3aHATHUA

[IpakTuueckoe 3ansitue Ne 1 «Poisib O€JIKOB, YIII€BOJOB U KUPOB B OpTaHU3ME
YEI0BEKA)

Tema 1.4.
CrtpykrypHoO-
¢pyHkuuo-
HAJbHAS Op-
raHu3amnus
KJIETOK

OcHoOBHOE coaep:xaHue

Knerounas teopus (T. lIBanu, M. lneliaen, P. BupxoB). OcHOBHBIE M0JIO-
YKEHHSI COBPEMEHHOM KJIETOYHOM TEOpHUH. THUIBI KIETOK: JyKapuOTHYECKAs U
npokapuotuyeckas. CpaBHUTENIbHAS] XapaKTEPUCTUKA KIIETOK 3yKapHuoT (pac-
TUTEJILHOM, )KUBOTHOMU, TprOHOI). CTpOeHHE MPOKAPUOTHUECKON KIIETKH.
Oco0eHHOCTH CTpOeHUs reTepOTPOPHON U aBTOTPO(YHON TPOKAPUOTUUECKUX
kieTok. CTpoeHue mia3MaTu4eckod MeMOpaHbl. TpaHCIIOPT BEHIECTB Uepes
MJIa3MaTHYECKYI0 MEMOpaHy: TaCCUBHBIN U aKTUBHBIN. DHIOIUTO3: MUHOIHU-
T03, (harouTo3. JKk301uTo3. O00I0UKa WK KieToyHas cTeHka. CTpyKTypa u
GyHKIUY KJIETOYHOW CTEHKH pacTeHUi, Tpu0oB

[uromnasma. I{uto3omas. I{utockener. OmHOMEeMOpaHHBIE OPTaHOMIBI
KJIeTKU: sHaoma3Marndeckas ceth (JI1C), annmapat ['onbaxu, TM30COMBI,
MIEPOKCUCOMBI, BAKYOJIM PACTUTEIBHBIX KJIETOK. CTpoeHue 1 (PYHKITUU OJTHO-
MeMOpaHHBIX opraHou10B KieTku. Knerounslii cok. Typrop.

OK 01
OK 02
OK 04




[1omyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUH, IIIACTUBL: XIJIOPOILIa-
CTBI, XpOMOILIACTHI, TEUKOTLIIACTHI, X CTpOeHUE U PpyHKUMU. S aepHbIil amnmna-
paTt KJIETKU, CTPOCHHE U (HYHKIUU.

HememOpanHbie opraHouIbl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIIETOY-
HBIM LeHTp. OpraHouabl ABUKEHUS: PECHUYKH U )KTyTUKUA. CTpOeHHE U
byHKIIMN HeMEeMOPaHHBIX OPTaHOUI0B KJIETKH.

Teopernueckue 3aHATHSI 4
Teopetnueckoe 3anstue Ne 4 «Knerounas reopusi» 2
Teopernueckoe 3ansarue Ne 5 «l{uromnazma. [{urozons. [utockener. OaHo- 2
MeMOpaHHbI€, TOJTYaBTOHOMHBIE 1 HEMEMOPaHHbBIC OPTaHOU/IbI KJIETKI
JlabopaTopHble 3aHSITHS: 2
JlaGoparopHas padota Ne 1 «CtpoeHue KIETKU U KIETOUHbIEC BKIIOUCHHUS. 2
[TpoHnraeMocTb MeMOpaHbD)
Tema 1.5. OcHOBHOE coJIep;KaHue 4
CrpykrypHo- | CTpoeHHE XpOMOCOM. XPOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIC U HETO-
pyHkumo- MOJIOTHYHBIE XPOMOCOMBI, TaIJIONIHBIN U TUILTOMAHBINA Habop. HykinenHo-
HaJIbHbIE Bble kuciothl. JIHK 1 PHK. Ctpoenue HykiienHOBBIX KUCIOT. HyKII€OTHU B
(paxTopsl Kommnemenrtapusie azotuctoie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa
Hacjaeacrsen- | JIHK — gBoiinas cnupanb. MecToHaxoxaeHue u Ouosorundeckue GyHKIIMU OK 01
HOCTH JHK. IHK-3kcneptusa. Buael PHK. @ynkunu PHK B knetke OK 02
Teopernueckne 3aHATHS 2
Teopernueckoe 3anarue Ne 6 « CTpyKTypHO-(DYHKIIMOHATIbHBIE (PaKTOPbI 2
HACJIECTBEHHOCTH
IlpakTHuyeckne 3aHATHUS 2
ITpakTuueckoe 3anstue Ne 2 «Perienue 3aa4 Ha orpejiesieHue Mmociie/ioBa- 2
TEJIbHOCTU HYKJICOTHJIOB)
Tema 1.6. OcHOBHOE coJIep:KaHue 4 OK 01




IIpoueccol
MaTPUYHOTO
CHHTE3a

Martpuunsbiit cunres JJHK — penmukanus. [punnuns! penmmkanuun JTHK. Me-
xanu3M pernkanuu JJHK. Penapamus JIHK (nopensiekartuBHas, moctperie-
KaTuBHas). Peakunyu MaTpuuHOro cuuresa. [[puHINI KOMILIEMEHTapHOCTH B
peakuusx marpudHoro cunare3a. JJHK u rensl. ['eHeTnueckuii ko, €ro cBou-
cTBa. Tpanckpunuusa — matpuunsiil cunte3 PHK. Tpancisiius u e€ stamnsl.
VYcnosus ouocuntesa 0enka. Crpoenue T-PHK 1 kogupoBanue aMuHOKHUC-
70T. Posib pubocom B GmocuHTe3e Oernka.

Peuienue 3a1a4 Ha onpeiesIeHHE NOCIEI0BATEIbHOCTH AMUHOKHCIIOT B MOJIE-
KyJie Oenka.

Peienue 3a1a4 Ha ONpeNesIEHUE OCIEI0BATEIILHOCTH AMUHOKHCIIOT B MOJIe-
KyJie Oesika B ciiyyae M3MEHEHHsI oce1oBaTeNIbHOCTH HyKiIeoTuaoB JJTHK

TeopeTuqecmle 3aHATHUSA

Teopetnueckoe 3ansitue Ne 7 «IIporeccsl MaTpMYHOr0 CHHTE3a»

HpaKaneCRne 3aHATUSA

HpaKTI/I‘-IGCKOG 3aHsaTHe Ne 3 «Pemienue 3a/1a4 Ha OIIPCACIICHUC ITOCICA0BA-
TCIbHOCTH daMHMHOKHUCIIOT B MOJICKYJIC OcIKa

NINININ

OK 02

Tema 1.7.
Hexkierou-
HbIe popMBbI
JKU3HHU

OcHoOBHoOE coaep:xkaHue

Bupycel — HekneTouHble (OpMBbI )KU3HU U 00IMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HeHHbIH
uuki JIHK-coaepxamux Bupycos, PHK-coaepxkanux Bupycos, OakTe-
puodaros. BUY, renarur yenoseka.

bakrepun. O0mas xapakrepuctuka. [lonarue mramm. Bupycsl u 6aktepu:
CXOJICTBA U PA3IUYHSL.

BupycHsbie u 6aktepuanbHbie 3a00aeBanus. OO01IKe NPUHLIKITBI UCI0Jb30Ba-
HUS JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUSI AHTUOMOTHKOB.
[IpencraBienne yCTHBIX COOOIIEHUH C MPE3eHTAINEH, TOATOTOBICHHBIX 110
IIEPEYHIO NCTOYHHUKOB, PEKOMEHI0BAHHBIX NPENOAABATEIIEM

Teopernueckue 3aHATHHA

Teopernueckoe 3anarue Ne 8 «Heksierounsie HoOpMBbI KUZHIDY

OK 02
OK 04
[IK 3.3




HpaKaneCRne 3aHATUA

[Ipaktrnueckoe 3anstue Ne 4 « BupycHble u OakTepraabHble 3a00J€BaHHUS.
OO111e NPUHIUIIBI UCTIOJIB30BAHUSA JICKAPCTBEHHBIX BelecTB. OCOOCHHOCTH
IPUMEHEHUS] aHTUOMOTHUKOBY

Tema 1.8.
OO0MeH Be-
IIEeCTB M Npe-
BpalleHue
JHEPrum B
KJIeTKe

OcHOBHOE coJIep;KaHue

AccuMuisIiMs 1 JUCCUMMJIISALUS — IBE CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa
BEILECTB: aBTOTPOPHBINA U reTepoTpOHBIN, a3pOOHBINA U aHAIPOOHBIN. DHEP-
reTuyeckoe odecreueHue KIeTku: npespaiieHne AT® B 0OMeHHBIX npoliec-
cax. @epMeHTaTUBHBIN XapaKTep peakuii KIETOYHOro MeTabonu3ma
[lepBUYHBII CUHTE3 OPTrAHMYECKUX BEIIECTB B KieTke. [limactuueckuii oOmMeH.
dotocuHTE3. XEeMOCUHTE3. AHA’POOHBIN SHEPreTUUecKuii 00MeH. AHa’PO0-
Hble OpraHu3Mel. bpoxxeHue, aBTOTpOQHBIN 1 reTepOTPOPHBINA TUI MTUTAHUS.
AHa3po0OHbIE MUKPOOPTaHU3MBbI KaK 00BEKThI OMOTEXHOJIOTUHU. DTaIlbl SHEP-
reTu4eckoro ooMeHa. I'mukonus. buojgornyeckoe OKUCIEHHE, WU KIETOYHOE
JIbIXaHue

Teopernueckue 3aHATHA

Teopernueckoe 3anarue Ne 9 «O6men BemecTs. [IpeBpalienne sHepruu B
KJIETKEY

OK 02

Tema 1.9.
Ku3HeHHbIH
UK KJIEeTKH.
MurTos3.
Meiio3

OcHOBHOE coep:xkaHue

Kierounslii nuki, ero nepuoasl u peryisuus. [lepuoast naTepdazbl ux oco-
oennoctu. JluddepeHmmanys KISTKA U apecT KIETOYHOro ukKia. Jlenenue
KJIeTKH — MUTO3. CTaguu MUTO3a M Ipoucxoasdiue npoueccel. Kaprokunes u
IUTOKMHE3. buonornueckoe 3HaueHne MuTo3a. Meio3 — pelyKIIMOHHOE Jie-
neHue knetku. Ctaauu mernosa. Meio3 — OCHOBa IOJIOBOTO Pa3MHOKEHHS.
[ToBenenne xpoMocom B Meio3e. KpoccuHrosep. buomornueckuii CMbICI
Meio3a. DdekTrsl Meio3a. Melio3 B )KU3HEHHOM ITUKIIC OPTaHU3MOB

Teopernueckue 3aHATHHA

Teopernueckoe 3anaTue No 10 « Ku3HeHHBIN UK KJIeTKU. MuTto3. Meio3y

N

OK 02
OK 04

KounrpoJsabHas padora 1




MoJieKyJISIpHBIA YPOBEHb OPraHU3alMU )KMBOTO

Pa3znea 2. CTpoeHue M QyHKIIMU OPraHu3Ma
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Tema 2.1.
CrtpoeHnue op-
raHusMa

Copnep:xanue

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IEP:KAHNE TEOPETHIYECKOTO 00Y-
YeHust

OpnHoKIeTOYHBIE OpraHnu3Mbl. KOJOHHAIBHBIE OpraHU3Mbl. MHOTOKJIETOYHBIE
opraHu3Msl. B3auMoCBs3b yacTEell MHOTOKJIETOYHOIO Oopranusma. OyHKIus.
Oprassl ¥ cucTeMBbl OpraHoB. Anmaparsl opraHoB. ['omeocras opranusma u
€ro MOAJEPIKAHNUE B IIPOLECCE KUZHEACATEIIBHOCTH.

QyHKIMOHAJIbHAS CUCTEMA OpraHoB. TkaHu pacTeHu. TKaHU )KUBOTHBIX U
yenoBeka. Opransl pacteHnid. OpraHbl 1 CUCTEMBI OPTaHOB )KUBOTHBIX U Ye-
JIOBEKA. 3HAYECHUE OIIOPHI, IBUKEHUS, INTAHUS, ABIXaHUS, TPAHCIIOPTA Be-
LIECTB, BBIJICJICHNUS], 3a1IUThl. 3HAYCHHE MPOSBICHUS PA3IPAKUMOCTH U PETY-
TSN

OcHoBHOE coaep:xaHue

Teopus KIOHaTBHO-CENEKTUBHOTO nMMyHHUTETa 1. Dpnuxa, .M. Meunu-
koBa. MHdeknnonnbie 3a00eBaHus U dIuAeMus. BakHelme snuieMun B
WCTOPUHU YesioBeuecTBa. BakimHanusa kak mporiakTuka nHYEKITMOHHBIX 3a-
OoJIeBaHMIA.

[IpencraBiieHre YCTHBIX COOOIIECHMH C MPE3eHTAIMEH, TTOITOTOBICHHBIX 10
MEPEYHI0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MPENOAABATEIIEM

Teopernueckne 3aHsATHS

Teopetnueckoe 3anstue Ne 11 «Opranusmel. Oprassl 1 CHCTEMBI OPTAHOB.
@DyHKIMOHAJIBHASL cUcTeMa OpraHoB. CTpoeHue opraHnu3Ma»

IIpakTHYeCcKHEe 3aHATHS

[Ipaktrueckoe 3anaTue Ne 5 «Teopust KIIOHATBHO-CEIEKTUBHOIO UMMYHHU-
teta [1. Opmxa, .. MeunukoBa. MHeknonHbie 3a00I€BaHMsI U dTTH/IC-
MUSD)

OK 02
OK 04
IIK 3.3.
[1IK 4.1




Tema 2.2.
®opmbl pas-
MHOKEHUA
OPraHu3MoB

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJePKAHME TEOPETHYECKOro 00y-
YeHHs

®opMBI pPa3MHOKEHUS OPTaHU3MOB. becroioe 1 1ojioBoe pa3MHOKEHNUE.
Buel 6ecnionoro pa3MHOKEHUS: IPOCTOE JEJICHNE HAIBOE, [IOYKOBAHUE, pas-
MHO’KEHHUE CIIOpaMH, BETETATUBHOE Pa3MHOKEHUE, (pparMeHTanus, KIOHUPO-
BaHue. [logoBoe pa3MHOXKEHHE.

Teopernyeckue 3aHATHA

Teopernueckoe 3anarue Ne 12 «DopMbl pa3MHOKEHHSI OpraHu3MOB. Pa3MHO-
YKEHHE YEJIOBEKa»

OK 02
IIK...

Tema 2.3.
OHTOrene3
KHBOTHBIX U
yejioBeKa

OcHoBHOE COJACPKAHUC

['ametorenes y xuBoTHbIX. CriepmaroreHes u ooreHes. CTpoeHHe MOJI0BBIX
KJ1eToK. OTI0/IOTBOPEHNE U SMOPHUOHATILHOE Pa3BUTHE KUBOTHBIX. [lapTe-
HOTeHe3. DOMOpuorene3 (Ha mpumepe jaHieTHuka). Craauu sMOpruoreHesa
PocTt u pa3Butue xuBoTHBIX. [locTamMOpronansHelil nepuo. [Ipsamoe u He-
npsimoe pazButue. Pazputue ¢ Mmetamopho3oM y 0€Crio3BOHOYHBIX U MO3BO-
HOYHBIX KUBOTHBIX. CTaiuy MOCTAIMOPUOHATBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yenoBeka. [leproapl oHTOreHe3a yenoBeka. bruomorndyeckoe ctapeHue u
CMepTh. I 'epoHTOJIOTHS

Teopernueckue 3aHATHHA

Teopetnueckoe 3anstue Ne 13 «OHTOreHe3 )KMBOTHBIX M YEJIOBEKa»

Teopetnueckoe 3anstue Ne 14 «Poct u pa3BuTHE )KUBOTHBIX U YEJIOBEKA»

OK 02
OK 04

Tema 2.4. Ou-
TOTeHe3 pac-
TeHUH

OcHOBHOE coaepxaHue

NININ P&~

["ametodut u ciopodut. PazmuoxxkeHue u pazButue Bogopocieit. Pazmaoxke-
HUE U Pa3BUTHE CIIOPOBBIX pacTeHUM. PasMHOXEHNE U pa3BUTHE CEMEHHBIX
pacrenui. Poct. Ileprnoabl oHTOreHEe3a pacTeHu

Teopernueckue 3aHATHHA

Teopetnueckoe 3anstue Ne 15 «OHTOrEHE3 pacTeHU»

N

OK 02
OK 04

OcHOBHOE coaep:xaHue

OK 02




Tema 2.5. Oc-
HOBHBIE T10-
HATHSA IeHe-
THKH

['eHeTHKa KaK HayKa O HAaCJIEACTBEHHOCTH U U3MEHYMBOCTH Opranu3mMoB. Oc-
HOBHBIE T€HETUYECKUE NOHATHA U CUMBOJIBL ['eH. I'enotnn. ®enorun. An-
JIETbHBIE TEHBL. AJIbTEPHATUBHBIE TPU3HAKU. JIOMUHAHTHBIN U PELECCUBHBIN
npu3Haku. ['omo3urora u rereposurora. Yucras muaus. I'nopuabl. OCHOB-
HbIE METO/bl TEHETUKH: THOPHUI0OTIOTHYECKUH, IIUTOJOTUYECKHUE, MOJIEKY-
JSAPHO-TEHETUYECKHE

Teopernyeckue 3aHATHA

Teopernueckoe 3aHsaTue Ne 16 «OCHOBHBIE TOHATHSI TCHETUKIY

N

Tema 2.6. 3a-
KOHOMEPHO-
CTH HACJIe/I0-
BaHHUSA

OcHOBHOE coaep:kaHue

3akoHOMepHOCTH 00pa3oBaHus raMmeT. 3akoHbl I'. Menaens: MoHnorudpu;i-
Hoe ckpemuBanue. [IpaBuiio JOMUHUPOBaHUSA. 3aKOH €IMHOO0pa3Hsl MEPBOro
MOKOJICHHSI. 3aKOH pacIlleIUIEHUs IPU3HAKOB. LIuToI0ornyeckne 0OCHOBBI MO-
HOTUOPHUAHOIO CKpelrBanus. [ unore3a 4MCTOThl raMeT. AHaAIU3UpYIOUIee
cKpenBanue. JuruopuaHoe ckpenBaimue. 3aKOH HE3aBUCUMOT0 HACe0-
BaHus npu3HakoB. [TonurubpuHoe HacIeJOBaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPIKAHME

Pemenue 3a1a4 Ha OIIPCACICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACICICTBCH-
HBIX IIPU3HAKOB IIPpU MOHO-, 1H-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3HUPYIOIICM CKPC-
IMWBAHNH, COCTABJICHUC T'CHOTUIINYCCKUX CXCM CKPCHIMBAHUS Y HCIIOBCKA

Teopernueckne 3aHATHS

Teopernueckoe 3ansaTue Ne 17 «3aKOHOMEPHOCTH HACJICTOBAHHUSI

IIpakTHYecKkHe 3aHATHS

[TpakTuueckoe 3ansaTue Ne 6 «PelieHue 3a7a4 Ha ONpe/iesICHUE BEPOSITHOCTH
BO3HUKHOBEHHS HACJICICTBEHHBIX MPU3HAKOB TP MOHO-, JIU-, TIOJTUTHOPH/I-
HOM M aHAJM3UPYIOLIEM CKPEIIMBAHUN, COCTABJIEHUE T€HOTUITHUYECKUX CXEM
CKPEIIUBAHUSD)

NINININ

OK 02
OK 04
IIK...

Tema 2.7.
B3aumopaeii-
CTBME T'€HOB

OcHOBHOE coJIep:KaHue

I'enoTun xak 1eiaocTHasg cucreMa. MHOKeCcTBEHHOE JelcTBUE I'eHoB. [1iei-
oTponusi. MHOKECTBEHHBIN aJuiean3M. B3anmMoaercTBUE aJUIENIbHBIX T€HOB.

OK 01
OK 02




KonomunupoBanue. B3aumoieicTBre HealienbHbIX TeHOB. KoMiiemenTap-
HOCTb. DnucTtas. [Tlomumepus

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOC CoACpKaHUE MPAKTHIECCKOIo 3a-
HATHUA:

Pemenue 3a/1a4 Ha OIIPCACIICHUC BCPOATHOCTU BOSHUKHOBCHUA HACICICTBCH-
HBIX IIPU3HAKOB IIPU PA3JIMYHBIX THIIAX B3aHMOH€ﬁCTBHH I'CHOB, COCTABJICHHUC
I'CHOTHUIIMYCCKUX CXCM CKPCIIMBAHUA Y UCIIOBCKA

Teopernyeckue 3aHATHA

Teopetnueckoe 3ansitue Ne 18 «BzanmoeiicTBue reHOB)

HpaKaneCRne 3aHATUSA

[Ipaktrueckoe 3anaTue Ne 7 «Peienue 3a1a4 Ha ONpEICICHUE BEPOITHOCTH
BO3HUKHOBEHUS HACJIECICTBEHHBIX MPU3HAKOB MPH PA3JNYHBIX TUIIAX B3aUMO-
JICUCTBUS TCHOBY

NINININ

Tema 2.8.
CuenyieHHoe
HaCJIe0Ba-
HHe MPU3HAa-
KOB

OcHoOBHOE coaep:xaHue

3akoHsI T. MopraHa. CHGHHGHHOG HaCJICAOBAHNUC I'CHOB, HAPYIICHUC CIICILIIC-
HHA. XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTH. ['eneTnueckoe KapTUpOBa-
HHC XPOMOCOM. Hcnonp3oBaHue KpPOCCHHIOBCPA MJIsI COCTABJICHUA I'CHCTHYC-
CKHX KapT XpOMOCOM

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJePKAHUE MTPAKTHYECKOT0 3a-
HATHSA:

Pemenue 3aJla4d Ha OIIpPCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS HACICACTBCH-
HBIX IIPU3HAKOB IIPU COCIINICHHOM HACJICIOBAHHNH, COCTABJICHHUC I'CHOTHUIINYC-
CKHX CXCM CKPCIIMBAHUA

Teopernueckue 3aHATHHA

Teopetnueckoe 3ansitue Ne 19 «CrenneHnoe HacaeJ0BaHUE MPU3HAKOBY»

IIpakTH4eckue 3aHATHS

[TpakTrueckoe 3ansaTue Ne 8 «Perienre 3a1a4 Ha onpe/ielieHue BEPOATHOCTH
BO3HHKHOBEHUS HACJICJICTBEHHBIX MPU3HAKOB IIPH CIICIICHHOM Haclie0Ba-
HUH Y YECJIOBEKa

NINININ

OK 01
OK 02
[IK 3.3.




Tema 2.9. I'e-
HETHKA 1M0J1a

OcHOBHOE coJiep:KaHue

XPpOMOCOMHBII MEXAHU3M ONPEAEIEHUS M0J1a. AyTOCOMBI U MOJIOBBIE XPOMO-
combl. ['OMOTamMeTHBIN U TeTEpPOraMeTHBIN 0. ['eHeTHIecKas CTpyKTypa Io-
J0BBIX XpoMocoM. HacnenoBanue npusHaKoB, CLIECIUIEHHBIX C I1I0JI0M

Teopernyeckue 3aHATHA

Teopernueckoe 3ansaTue Ne 20 «I'eHeTrKa mojaay

IIpakTHyeckue 3aHATHS

[Ipaktrueckoe 3anaTue Ne 9 «Pemienue 3a1a4 Ha ONpeIeICHUE BEPOITHOCTH
BO3HUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB, CIIEIIJICHHBIX C ITOJIOM, COCTAaB-
JICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUD)

NINININ

OK 01
OK 02

Tema 2.10.
I'eneTuka ue-
JOBEKAa

OcHoBHOE COACPKAHUC

Kapuotum uenoBeka. MeToabl M3y4EeHUSI TEHETUKH Y€JIOBEKA: TeHeaIornye-
CKHM, OJTM3HEIOBBIN, ITUTOTCHETUICCKHUM, OMOXUMUYECKUI, TTOMYJISIIIUOHHO-
craTucTuueckuii. HacnmencrBeHHbie 3a001eBaHUs YelloBeKa. I €eHHbIE U XPO-
MOCOMHBIE 00JIe3HHU YeioBeka. boyie3Hu ¢ HacIeCTBEHHOM MpeIpacIoo-
YKEHHOCTbHI0. 3HAYCHHE MEIUITMHCKOM NEHETUKH B MPEIOTBPAIICHUM U JiCUe-
HHUH T€HECTUYCCKUX 3a00JICBAHUI YSJIOBEKA.

Pemienue 3a1a4 Ha onpeiesieHue BEPOSITHOCTH BOSHUKHOBEHMS HACJIEICTBEH-
HBIX MPU3HAKOB, UCIIOJIb3YSl METO/Ibl TCHETUKU YEJIOBEKa, COCTABJICHUE T€HO-
TUMHYECKUX CXeM cKpetuBanus. [IpencraBiienre yCTHBIX COOOIIEHUH C TIpe-
3CHTAIMCH 0 HACICACTBCHHBIX 3a00ICBAaHMUIX YCIIOBCKA

Teopernueckne 3aHATHS

Teopernueckoe 3anaTue Ne 21 «I'eHeTHKa YeIOBEKay

IIpakTHYecKHe 3aHATHS

ITpaktuueckoe 3ansatue Ne 10 «PemieHue 3aga4 Ha onpeiesieHUe BEPOSITHO-
CTH BO3HMKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB, UCITOJIb3Ysl METO/IbI T€HE-
THKH YEJTOBEKA

NINININ

OK 01
OK 02

OcHOBHOE coaep:xaHue

OK 01




Tema 2.11. BzaumopeiicTBue renotumna u cpeasl npu popmupoBanuu penoruna. M3men- OK 02
3akoHOMep- | UMBOCTbH NMPU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIE IPU3HAKHU. Buabl u3- OK 04
HOCTH M3MEH- | MEHYMBOCTH: HACJIEACTBEHHAsI U HEHACIIEACTBCHHAS.
YUBOCTH 3aKOH rOMOJIOTHYECKHUX PAIOB B HaciencTBeHHoW n3meHunBoctu (H.M. Ba-
BHJIOB).
MoaudukannonHas, Ui GeHOTUIIUYEeCKast UI3MEHYUBOCTh. PoJb cpeasl B Mo-
IupuKalinoHHON n3MeHunBocTU. Hopma peakunu npusHaka. BapuannoHHbIi
psA U BapUallMOHHAs KpUBas. XapaKTepUCTHKA MOIU(PUKALMOHHON N3MEH-
YUBOCTH
HacnencTBenHas, Wiy reHOTUNINYECKask 3MEHYMBOCTh. KoMOMHaTHBHAS 13-
MEHUYHUBOCT.
MyTanoHHass U3MEHYMBOCTh. BUbI MyTanuii: FeHHbIE, XPOMOCOMHBIE, T'e-
HOMHBIC. [[pUunMHBI BO3HUKHOBEHHUSI MyTalIH.
Teopernueckue 3aHATHS 2
Teopernueckoe 3anaTue Ne 22 «3aKOHOMEPHOCTH U3MEHUYUBOCTH) 2
IIpakTHyeckue 3aHATUSA 2
[IpakTueckoe 3ansitue Ne 11 «Pemenue 3aiad Ha onpeaeieHUue TUIla MyTa- 2
LA IIpYU [Iepelaye HACIEACTBEHHBIX ITPU3HAKOB, COCTABJIICHUE T€HOTUIINYE-
CKHX CXEM CKPEIIVBAHUS
Tema 2.12. OcHOBHOE coJiep:KaHue 2
Cenexuus Cenekuus Kak Hayka. MeTosbl CeJIeKIMOHHOM paboThl. ['eTepo3uc u ero npu-
OPraHM3sMoB | yuHbI. FICKyCCTBEHHBII 0TOOP: MacCOBBIN U MHAUBUAYAJIbHBIN. DTambl KOM-
OuHanoHHoM cenekuuu. Copt, mopoza, TaMm OK 01
AJITOPUTMBI pELIEHUE 3a7a4 Ha ONPEIEICHNE BO3MOKHOTO BO3HUKHOBEHUS OK 02
HACJIEACTBEHHBIX ITPU3HAKOB M0 CEJIEKIUU, COCTABICHUE T€HOTUITHYECKUX
CXEM CKpPEIIUBaHUs
Teopernueckue 3aHATHSI 2
Teopetnueckoe 3ansitue Ne 23 «Cenekuusi OpraHu3MOBY 2
KourpouabHas padora 2 2




Crtpoenne u QyHKITMU OpraHu3Ma

Pa3nea 3. Teopus 3Boonun

14

Tema 3.1. Uc-
TOPHUS IBOJIIO-
IIHOHHOI'0
YUeHUs

OcHOBHOE coJiep:KaHue

[TepBbie HBOIONIMOHHBIC KOHICTIHH. | pagyanucTudecKkas dBOTIONNOHHAS
xounenmust JK.b. Jlamapka. JIBrky1ue cuibl 3Bostonnd. Kpeannonusm u
tpanchopmusM. Cucremaruka K. JIunHes u e€ 3HaueHue ajst GopMUpPOBAHUS
UJICH SBOJTFOIIH

[TpennochlIKu BOBHUKHOBEHUS TapBUHU3MA. DBOJIOIHS BUIOB B TIPHPO/IC.
boprba 3a cymectBoBanue. EctecTBenHbit 0T00p. JluBeprexiys nprusHakoB
1 Bug000pa3oBanre. OCHOBHBIC MMOJIO0KEHUS CHHTETUYECKON TEOPHUH IBOJTIO-
uu (CTD). Ponb 3BOMIONIMOHHON TeOprHU B (DOPMUPOBAHUM HAYUHOU Kap-
THHBI MUPA

TeopeTuqecmle 3aHATHUSA

TeOpeTI/ILIGCKOe 3aHsaTue Ne 24 «I/ICTOpI/ISI 9BOJJIOIHUOHHOI'O YUCHUS»

N

OK 02
OK 04

Tema 3.2.
Muxkpo3Bo-
JIOUM

OcHOBHOE coaep:xaHue

MUKpPO3BOJIIOIMUS U MAKPOIBOJIIOLUS KaK 3TAMbl 3BOJIOIMOHHOTO MPOIIECCa.
['eHeTrueckre OCHOBBI ABOJIONMK. MyTaluu 1 KOMOMHAIINY KaK 3JIEMEHTap-
HBIM 3BOJIFOLMOHHBIN Matepuai. [lomynsauns kak 3seMeHTapHas €quHALA
HBOJIIOLU Y.

JBrokyiue cuiibl ((akTophl) BOJIIOIKMK. MyTallMOHHBIN TTPOIIeCC U KOMOU-
HaTUBHAs U3MEHYUBOCTh. Murpanus. M3omnsuus nomyssuuii: reorpaduue-
ckas (IIpOCTPaHCTBEHHAs ), OMoJornuyecKast (penpoIyKTUBHAS ).
EcrectBennbIit 0TOOp — HampasJsttomui ¢pakTop 3BoONMU. boprba 3a cyie-
CTBOBAaHHME KaK MEXaHU3M JEHCTBUSI €CTECTBEHHOTO 0TOOpA B MOMYJISLIHIX.
Bun u ero kpurepuu (nmpuszHaku). BumooOpa3zoBaHue Kak pe3ysibTaT MUKPO-
HBOJIIOLIMU

Teopernueckue 3aHATHHA

Teopetnueckoe 3ansitue Ne 25 « MUKpPOIBOJIOIUS»

N

OK 02

OcHOBHOE coaep:xaHue

OK 02




Tema 3.3. MakpoaBodtorusi. @opMbl 1 OCHOBHBIE HanpaBiieHUs Makpo3Botonuu (A.H.
Maxkpo3Bo- CeseprioB). [lyTtu goctuxenust OMOIOTHYECKOTO mporpecca: apoMopdos,
JIIOLUS UAMOAJaNnTalus, oomas aereuepamus. Metoapl u3yuyeHus: MaKpOIBOJIIOLIHH.
3akoH 3apojpieBoro cxojacTtsa (3akon K. bapa). buorenernueckuii 3akoH
(D. I'ekkenp, @. Mromiep). OO1me 3aKOHOMEPHOCTH (ITpaBuIia) YBOIIOIUHN
Teopernueckue 3aHATHSI 2
Teopernueckoe 3anaTue Ne 26 «MakpOIBOJIIOLIHS 2
Tema 3.4. OcHOBHOE coJIep;KaHue 2
BosnuknoBe- | ['umoresbl u TeOprun BO3HUKHOBEHUS JKU3HH Ha 3eMile: KPealmoHU3M, CaMo-
HHME M Pa3BH- | IPOU3BOJIBLHOE (CIIOHTAHHOE) 3apOXKICHHE, CTALlMOHAPHOE COCTOSHHE, MTaHC-
THE ’KH3HM Ha | nepMusi, 0nonoa3. Hauano oprannyeckoit aBostonuu. IlosBieHne nepBbix
3emute KJIETOK. DBOJIOLMS METa00IM3Ma. JBOJIONMS NEPBLIX KIETOK. [[pokapruoThl
Y DyKapuoThl. [IponcxoxaeHne MHONOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBE- OK 02
HUE€ OCHOBHBIX LJaPCTB DyKAPHUOT. OK 04
OCHOBHBIE YEPTHI 3BOJIIOIUU PACTUTEIBLHOTO MUPA. OCHOBHBIE YEPTHI HBOJIIO-
LIMY JKUBOTHOTO MUpPa
Teopernueckne 3aHsATHS 2
Teopetnueckoe 3ansitue Ne 27 « Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 2
3emiey
Tema 3.5. OcHOBHOE coJIep;KaHue 4
IIpoucxoxnae- | AHTpomosoryus — Hayka o uejgoBeke. CHCTEeMaTHYeCKOe MOJI0KEHHUE YeIo-
HHeE Ye10BeKa | Beka. CXO/ACTBO YEJIOBEKA C KUBOTHBIMU. OTINUMS YETIOBEKA OT )KUBOTHBIX.
— anrpomnore- | [IpsMoxoxaeHre U KOMIUIEKC CBSI3aHHBIX C HUM MpU3HaKoB. Pa3Butue ro-
He3 JIOBHOT'O MO3Ta U BTOPO CUTHAIBHOU cucTeMbl. COOTHOIIEHHE OUOIoTHYe- OK 02
CKUX ¥ COIMAIIbHBIX (DAKTOPOB B aHTPOTIOTCHE3E OK 04

OCHOBHBIE CTA/IUM AHTPOIIOTeHE3A. [[pHONTUTEKN — MPEIKU YEIOBEKA U YEJI0-
BEK0OOpa3HbIX 00€3bsiH. [IpoTOaHTpOIT — MpeIIeCTBEHHUK YeoBeKa. Ap-
XaHTPOII — IpeBHENINN denoBek. [laneoantpon — qpeBHui yenosek. Heoan-
TPON — YEJIOBEK COBPEMEHHOI'0 THIA. DBOJIOLIMSI COBPEMEHHOIO Y€JIOBEKA.




Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPONICONIHAS (€Bpa3uil-
CKasl), HErpO-aBCTpAIOUAHAS (IKBATOpHUATIbHAS ), MOHTOJIONIHAS (a3UaTCKO-
amMepuKaHcKas). Bpemst 1 MecTo BOSHUKHOBEHUS YesloBeuecknx pac. Enun-
CTBO YEJIOBEYECKUX pac

Bpewms u myTH paccenenus denoBeka o mianere. [Iprucnoco01eHHOCTh uemo-
BEKa K Pa3HbIM YCIOBUSAM Cpebl. BiusiHue reorpaguieckoit cpesl Ha MOp-
dhosoruo 1 GU3MOJIOTHIO YeJIOBEeKa

Teopernueckue 3aHATHSI 2
Teopernueckoe 3anaTue Ne 28 «IIponcxoxk1eHHe YeI0BEKa — AaHTPOIIOIEHE3) 2
IIpakTH4YecKHe 3aHATHS 2
[IpakTueckoe 3ansatue Ne 12 « Bpems u myTu pacceneHus 4eaoBeKa 1o 1ia- 2
HETe»
Konrtpoanb- 2
Teopernyeckre acleKTsl HIBOJIFOLUY )KU3HU Ha 3eMiIe
Hasi padora 3
Pasnen 4. Ikojiorus 22
Tema 4.1. OcHOBHOE coJIep;KaHue 2
Jxoaorude- | Cpensl oOMTaHHS OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYIIIHAS, TIOYBCHHAS,
ckme pax- BHYTpHOpraHu3MeHHasd. OU3NKO-XUMHUECKHE OCOOCHHOCTHU Cpell OOMTaHUs
TOPBI U opranu3mMoB. [Ipucnoco6nenust opraHu3MoB K KHU3HHU B pa3HbIX cpenax. I[lo- OK 01
Cpeabl JKM3HH | HATHE 3KoJlorhnyeckoro (akropa. Knaccudukanus s3Kk010ru4eckux GakTopos. OK 07
[TpaBwio Munumyma FO. JInbuxa. 3akon TonepantHoctu B. lllendopna
Teopernueckue 3aHATHS 2
Teopernueckoe 3anarue Ne 29 «Jkonoruueckne GakTopbl U CPEIbl KUZHI 2
Tema 4.2. Ilo- | OcHOBHOE co/iep:KaHKe 4
MYJSAIHSA, CO- | DKOJIOTMYECKAs] XapaKTEPUCTUKA BU/IAa U MTOMYJISIIUU. DKOJIOTUYECKasl HUIIA OK 01
o01ecTBa, BUJIa. DKOJIOTUYECKHUE XapaKTePUCTUKU nonyJisiuun. Cood1iecTBa U 3KOCH- OK 02
IKOCHCTEMBI | cTrembl. buonienos u ero crpykrypa (B.H. Cykaues). CBsizu MexX 1y Opranus- OK 07

MaMH B 6uorieHo3e. CTPYKTYpHbIE KOMIOHEHThI 9KOCUCTEMBI: TPOAYIIEHTHI,




KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEIIecTB U MOTOK YHEPTHH B 9KOCH-
creme. Tpodpudeckue ypoBHH.

AHTpPOTMOTreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. OTIUYHS arpO3IKOCUCTEM
0T 6uoreoreHo30B. YpoOoskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOOIKOCH-
CTEM.

Tpoduueckue nenu u cetn. OCHOBHBIE TTOKa3aTeNN dKOCUCTEMbI. bromacca u
OPOAYKIHMSL. DKOJOTHYECKHE MUPaMU/IbI uncen, Ouomaccel u sHepruu. [1pa-
BUJIO TUPAMM/IBI SHEPTUU.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 10 IEPEHOCY Be-
IIECTBA U YHEPTHH B SKOCUCTEMAX C COCTaBJICHHE TPOPUUECKUX LIeTIeN U TH-
pamu1 O6MOMacChl U SHEPTUU

TeopeTuqecmle 3aHATHUSA

Teoperuueckoe 3ansatue Ne 30 «Ilomymsammst, cOOOIIECTBA, SKOCHCTEMBD)

HpaKaneCRne 3aHATUSA

[Ipaktuueckoe 3anstre Ne 13 «PemieHue npakTHKO-OpUEeHTUPOBAHHBIX pac-
YETHBIX 33JJaHUH TI0 MEPEHOCY BEIIECTBA U SHEPTUU B SKOCUCTEMAX C COCTAB-
JeHue TpohUUIECKHX Iened U mupaMui OMOMacChl U YHEPTUN

NINININ

Tema 4.3.
buocdepa -
rjao0ajbHas
KO0JIOrnYe-
cKasl cucTeMa

OcHoOBHoOE coaep:xaHue

buocdepa — xxuBas o6onouka 3emnu. Pa3Butue npeacrasiennii o brochepe
B Tpyaax B.W. Bepnaackoro. Obnactu 6uocdepsl u e€ cocras. 2KuBoe Bellie-
cTBO Ouocgepsl U ero PyHKIUU

3aKOHOMEPHOCTH CcylecTBOBaHUs Ouochepsl. OcodbeHHOCTH Ornocdepbl Kak
ro0anbHOU SKocucTeMbl. J[nHaMuueckoe paBHoBecue B onocdepe. Purmuu-
HOCTb siBJICHUH B Ouocdepe. KpyroBopoThl BeliecTB 1 OMOre0XUMUYECKUE
UKJIBL. [ T00anbHbBIE 9KOTOTHYECKHE MPOOIeMBbl COBPEMEHHOCTH U TYTH UX
pelieHus

Teopernueckue 3aHATHHA

Teopernueckoe 3anatue Ne 31 «buocdepa - rimobanbHast IKOJIOTHIECKAs CH-
CTEMA»

OK 01
OK 02
OK 07




Tema 4.4.
Bausinue an-
TPONOTeHHBIX
(pakTopoB Ha

onocdepy

OcHOBHOE coJiep:KaHue

AHTpOTNOreHHbIe BO3ACHCTBUS Ha Ouocdepy. 3arpsi3HeHUs! Kak BUJ aHTPOIIO-
TEeHHOT'O BO3JCUCTBUS (Xumuueckoe, gpusuieckoe, buorocuyeckoe, omxoowl
npouzeoo0cmea u nompeobieHust). AHTPOIIOTEHHbBIE BO3/ICUCTBUS HA aTMO-
cdepy. BozaeiictBus Ha runpochepy (3aepsasrHenus u ux UCMoYHUKU, UCTO-
wenus 600). BoznelictBust Ha mutochepy (deepadayus nouswl, 8030eticmeaue
Ha 20pHble Nopooa, Hedpa). AHTPOTIOTEHHBIE BO3ICHCTBHS HA OMOTHYECKHE
coo0IIIeCTBA (1eca u pacmumenbHvle CO0OWECmEd, HCUSOMHBLIL MUD)

IIpodeccHnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOTO 3a-
HATHS:

Pemenre npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH IO COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO PErMOHAa NMpoxkuBaHus. Pacuer BogonoTpedIie-
HUs Topoga Maxaukasibl

TeopeTuqecmle 3aHATHUA

Teopetnueckoe 3ansTre Ne 32 «BiusiHue aHTpOMOTeHHBIX (PaKTOPOB Ha OHO-
chepy»

IIpakTHYyecKHe 3aHATHSH

[TpakTueckoe 3anstue Ne 14 «PemieHue npakTHKO-OpUEHTUPOBAHHBIX pac-
YETHBIX 33JJaHUIN IO COXPAHEHUIO MTPUPOAHBIX PECYPCOB CBOETO PETMOHA
MIPOKUBAHUS

OK 01
OK 02
OK 04
OK 07
IIK...

Tema 4.5.
Bausinue co-
HAJIbHO-IKO-
JIOTHYECKHUX
(¢axrTopoB Ha
3[10POBbE 4Ye-
JIOBEKa

OcHOBHOE coaepxaHue

310poOBBE U €ro coctapistone. aKkTopbl, NOJOKUTEILHO U OTPULIATEIBLHO
BIIMSIOLIME HA OPTAaHU3M 4YeJlOBeKa. BpeHble NPUBBIYKU: MOCIEACTBUS U
npodunakTuka. [IpoGiema TeXHOT€HHBIX BO3JIEHCTBUN Ha 3/I0POBHE UEII0-
BeKa (2JICKTPOMATHUTHBIE TIOJIS, OBITOBASI XUMUSI, N30BITOYHBIC IITyMbI, PaJIH-
arus ¥ T.10.). AjanTarus opraHu3Ma 4eloBeKa K (pakTopaM OKpy KaroIieH
Cpenbl. 3alUTHBIC MEXaHU3Mbl OpTraHU3Ma YeloBeKa. 310pOBbE U PabOTOCIIO-
COOHOCTb.




[TpunLMIBEI OpMUpPOBaHUS 30POBEECOEpETatOIIero nopeaeHus. Ousuye-
CKasi aKTUBHOCTbB U 340pOBbe. I'pynmbl 310p0Bbsi. OCHOBBI 3aKaTUBaHUS.
broxumuyeckre aclieKkTsl palMoHanbHOTro nuTanus. [Ipasuna 0e3omacHoro
MCIOJIb30BaHUs OBITOBBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOG CoAecpKaHUuC naﬁopaTopﬂoro 3a-
HATHUHA

N3yuenne MexaHM3MOB aJjanTallii OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICO-
KHM TeMIeparypam

Teopernueckue 3aHATHA

Teopernueckoe 3ansaTue Ne 33 «310poBbE U €ro cocTaBistomue. [IpuHIUIbI
(hopMHPOBaHHUS 3I0POBbECOSPETAIOIIETO MOBEICHUSDY

HpaKaneCRne 3aHATUSA

[TpakTueckoe 3ansitue Ne 15 «OnpenesieHre CyTOYHOTO palioHa TUTaHUS

HpaKTI/I‘-IGCKOG 3aHsaTHe Ne 16 «COSI[aHI/IG I/IH,Z[HBH,I[yaJIBHOﬁ IIaMATKHU 110 Op-
ranm3anunuu paHI/IOHaHBHOﬁ (1)H3HLI€CKOI>'I AKTHUBHOCTH»

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIeP KAHHUe J1a00pPaTOPHOro 3a-
HATHA

JlaGoparopHas padota Ne 2 «YMcTBeHHast pab0TOCOCOOHOCTh. Biinsinue
abMoTHYEeCKUX (DAKTOPOB HA YeJIOBEKA (HU3KHUE M BBICOKHE TEMIEPATYPhl)»

OK 02
OK 04
OK 07
[IK 4.1., [IK
3.3

KounrpouasHas padora 4
TeopeTnueckne acreKThl IKOJOTUU

Pa3znea 5. buoJiorus B :Ku3HHU

oo

Tema 5.1.
buorexnoJio-
T'MH4 B JKU3HU
KaKJI0I0

IIpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPIKAHME

buoTtexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIC HAIIpaBJICHUS COBpE-
MEHHOU OMOTEXHOIOTHU. MeTo1bl OMOTEXHOJIOTHH. OOBEKTEI OMOTEXHOJIO-
ruu. DTHKa OMOTEXHOJOTMYECKUX U TEHETUYECKUX dKCIIepuMeHTOB. [IpaBuna
MOMCKa M aHaIu3a OMOAKOJOTHUECKON HH(POPMAIIU U3 PA3IMYHBIX UCTOUYHHU-
KOB (Hay4Hasi 1 y4ueOHO-Hay4Has JUTEpaTypa, CPEACTBA MACCOBOM MHpOpMa-
MY, ceTh IHTEpHET U Apyrue).

OK 01
OK 02
OK 04
[IK 4.1., [IK
3.3




AHnanu3 nHpOpMaUy 0 HAYYHBIX JOCTIKEHUSX B 00JIACTH TEHETHYECKUX
TEXHOJIOTUM, KIIETOYHON WHKEHEPUH, MMUILIEBBIX OMOTEXHOJIOT .

Teopernueckne 3aHATHS 2

Teopetnueckoe 3ansitue Ne 34 « BUOTEXHOIOTHH B 5KU3HU KaXJIOTO» 2

IlpakTHyeckue 3aHATHS 2

[Ipaktuueckoe 3anstre Ne 17 « AHanu3 uHboOpMaIui O HAyYHbBIX TOCTHXKE- 2

HUSX B 00JIACTH T€HETUYECKUX TEXHOJOTUM, KJIETOUHON MH)XEHEpUH, MUIIIE-

BbIX OMOTEXHOJIOTUI
Tema 5.2.1. Copaep:kanue 4 OK 01
buorexnos0- | Pazputre OMOTEXHOJIOTHI B 00JIACTH MEIUITUHBI U (DapManiuy ¥ IPUMEHEHUE OK 02
THM B ME€IH- | UX B KU3HU YE€JIOBEKA, IOUCK U aHAIU3 UHPOPMALIMK U3 PA3ITHUYHBIX HCTOY- OK 04
nuHe M pap- | HUKOB (Hay4dHast 1 yueOHO-HAy4YHAas JIUTEpaTypa, CPeICcTBa MacCOBOM MHGOP- I[IK 4.1, IIK
Manuu Manuu, cetb HTepHeT u apyrue) 3.3

Keiicol Ha aHanu3 nHGOPMAIMHN O PA3BUTUH OMOTEXHOJIOTHI B MEAUIIMHE U

dapmaruu (1o rpynmnam)

IIpakTHyeckue 3aHATHS 4

ITpakTrueckoe 3anstue Ne 18 «buorexHomoruu B MeIuIMHE M (hapMalium 2

[IpakTueckoe 3ansaTue Ne 19 «3amura keiica: [IpencraBienune pe3ynbTaToB 2

pEeLICHUS KEUCOBY
Pa3znen 6. buoskosornyeckue ucciaeJ0BaAHUA 14 OK 01
Tema 6.1. Oc- | OcHOBHOE coep:KaAHHUE 4 OK 02
HOBHBIE Me- Hayunsrit Mmetoa. MeTo1bl OM03KOJIOTHYSCKUX MCCIICIOBAHUI: TTOJIEBhIE, J1a- OK 04
TOABI 0MO3KO- | COpaTOpPHBIC, IKCIIEPUMEHTAIbHBIE. MOHHTOPHHT OKPY’KAFOIIIEH CPEIIbI: JI0- OK 07
JOTMYECKUX | KaJbHBIM, pErHOHAIBHBIN U TJ100aTbHBIHN
HCCiIe10Ba- MeTtonp! oucka, aHamsa u 00padboTku nH(GOPMAITUK O POEKTE B pa3Inuy-
HU HbIX UCTOYHUKAX.

ITocTanoBka eIu, 3aaa4, BBIIBUKCHUEC THITOTE3bI, ITPOBCACHUC OKCIICPH-
MCHTA I10 OMMPCACICHNUIO OIITUMAJIbHBIX yCJIOBI/Iﬁ IJIs1 poCTa U (1)I/I?>I/IOJ'IOFI/ILIC—
CKOH aKTUBHOCTH APOKIKCBBIX KIICTOK.




Bnusiaue temnepaTypsl Ha pocTa U (PU3HOIOTHYECKYI0 aKTUBHOCTD JIPOKKE-
BBIX KIJIETOK

Bnusinue yriieBofoB Ha pocTa U (PU3HOJIOTHYECKYI0 aKTUBHOCTD IPOKKEBBIX
KJIETOK

CoueranHO€ BIUSHUE TEMIIEPATyphl U YIJIEBOJOB Ha pocTa U (pU3HoIOTHIE-
CKYIO aKTHBHOCTb APOKIKEBBIX KJIETOK

Teopernyeckue 3aHATHA

Teopetuueckoe 3ansTue Ne 35 «OCHOBHBIE METOJIbI OMOIKOJIOTHYECKUX HC-
CJIeIOBaHUI»

JlabopaTopHble 3aHATHSA:

JlaGoparopnas padota Ne 3 «IlocTtaHoBKa 11€H, 3a/1a4, BBIBUKEHHUE TUITO-
TE€3bl, IPOBEICHUE IKCIIEPUMEHTA T10 ONIPEACIICHUIO ONITUMATBHBIX YCIIOBHMA
JUTSL pOCTa ¥ (PM3HOJIOTHICCKON aKTUBHOCTHU APOIKEBBIX KIIETOK)

Tema 6.2.
buoskojoru-
YeCKHMH JKC-
MEePUMEHT

OcHOBHOE coaep:xaHue

10

O0630p TeM yueOHO-HCCIIeIOBATEIBCKIX IPOEKTOB. BriOOp yueOHO-uccieno-

BaTCJIbCKOTI'O IIPOCKTA U3 ITPCATOKCHHBIX. (DOpMI/IpOBaHI/Ie KOMaH/bI ITPOCKTA.

AJITOPUTM BBITIOJIHEHUS TTPOEKTA.
Kaxxnas rpynma BeIOMpaeT 0OMH U3 BAPUAHTOB YYEOHO-UCCIEA0BATEIbCKUX
ITPOEKTOB:

1. OneHka KkauecTBa aTMOC(EPHOTO BO3IyXa

2. OneHka KauecTBa NOYB METOAOM (PUTOTECTUPOBAHUS

3. OneHka KkayecTBa BOJ OBEPXHOCTHBIX BOJOEMOB 10 OpPraHOJIENTHYE-
CKUM U (PU3UKO-XMMUYECKUM CBOMCTBAM

4, Bimsinue [1AB Ha poCcT ¥ pa3BUTHE CEMSH BBICIIMX PACTCHUM

S. BistHue coneBoro 3arpsa3HeHus Ha pOCT U PA3BUTHE CEMSH BBICIINX
pacTeHun

Ilepswiti 5man vlnonHeHus npoexma:
O06ocHOBaHNE aKTYaTbHOCTH BRIOpAaHHOU TeMbl. BhIsiBIeHUE TIPOOIEMBI HC-
cienoBanus, GopmMyIMpoBaHue TUIIOTE3bl. BEIOOP METOIOB MCCIIEIOBAHMS.

OK 01
OK 02
OK 04
OK 07




Br160op Touek oTo6opa npob Ha Tepputopuu uccienopanus. [loctanoBka ie-
aei u 3a1a4 uccnenosanus. Onpenenenue GopMbl MPeACTaBICHUS pe3ybTa-
TOB HccienoBanus. OnpeaesneHue 3TanoB U COCTaBICHHE TUIaHa HCCie10Ba-
HUSI

3amura npoekTa. [IpencraBnenue pe3yabTaToB BHIIOIHEHUS yueOHO-HCCIe-
JIOBATEIBCKUX MPOCKTOB (BBICTYIJICHHE C IPE3CHTALIUEH)

IlpakTHyeckue 3aHATHS 2
[Tpaktuueckoe 3anstre Ne 20 «brosK0I0rH4ecKuil IKCIIePUMEHT 2
JlabopaTopHble 3aHATHSA 6
JlabopaTtopnas padota Ne 4 «[IpoBeaeHne SKCIIEPUMEHTA 2
JlaGoparopnas padota Ne 5 «IIpoBeneHue craTuCTUYECKOM 00pabOTKH MOJTy- 2
YEHHBIX JAHHBIX
JlaGoparopHas padota Ne 6 «DopmynrpoBaHie BbIBOJAOB U IPOTHO30BY 2
IIpakTHyeckne 3aHATHS 2
[Ipaktnueckoe 3amstue Ne 21 «IIpencraBiieHWe pe3yJIbTaTOB BBINIOJIHEHUS 2
y4eOHO-UCCIIEeI0BATEIbCKUX TPOEKTOB (BBICTYIUICHHE C MPE3ECHTALIUEH )»
IIpomexkyTouHasi arrecraums (IK3aMeH) 12
Bcero: 144




3. YcioBus peaju3aiui MPorpaMMbl 0011e00pa30BaTeIbHOI N CHUTLTHHBI

3.1. lnsg peajqu3anuu MPoOrpaMMbl JUCHUILTHHBI T0JKHbI OBITH Mpeay-
CMOTPEHBI cJIeyIolue crenuajabHble MOMelleHUs :

Kabuner «bhuonocuuy, oCHaIIEHHBIH 000pyI0BaHuEeM: MeOelb, JOCKa, Me,
HarJIsAHbIe TTOCOOUS (KOMIUIEKTBI YYEOHBIX TaOMIl, IIAKaTOB), TEXHUYECCKUMH
CpelICcTBaMH OOYYCHHS: KOMIIBIOTEp C YCTPOMCTBAMH BOCHIPOHU3BEIACHHS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOSKTOP C SKPAHOM, YKa3Ka-IPE3CHTEP IS IPE3CHTAIINH.

JlabGopaTopusi, OCHaIlIEHHass 000PYTI0BaHUEM JUTSI IPOBEICHUS 3aHITHIA: MHK-
POCKOIIBI, CEKyHAOMEpP, TOHOMETp, JiabopaTopHas nocyaa (MpoOUpKH, MOJICTABKU
JUTSI TPOOUPOK, TTUHIIETHI, TIECOK, CTYTKHU C MECTUKAMU, TPEAMETHBIC ¥ TIOKPOBHBIC
CTEKJIa, CTCKJISTHHBIC TAJOYKH, MpenapoBaIbHbIE UTIIbI, (PrIbTpoBabHAs Oymara
(canderkn), cTakaHbl) TUIIEPTOHUYECKUN pacTBOP XJIopuaa HaTpus, 3%-HbIi pac-
TBOp IEPOKCHJIa BOJIOPOJIa, PACTBOP Ho/1a B MOJUCTOM KaJluH, TIUILEPUH, KIIyOHU
KapToders, JUCT AI0ACH KaHAJCKOH, M0 pAOUHBI OOBIKHOBEHHOU (PSOMHBI UITH
TOMAaTa), JyK perm4aThlii, pa3Be/IeHHBIC B BOJIC IPOXIKH);

3.2. UupopManiuoHHOE 00ecrieyeHHe peau3auuy MporpaMmbl

1. Jlna peanuzanuu mporpamMMbl OMOIMOTEUHBIA (PoHA O0OpazoBaTEILHOMN
OpraHu3allid UWMEeT TeYaTHble ¢  JJIEKTPOHHbIE OO0pa3oBaTejIbHBIE U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBaHHBIE IS  HCIOJIB30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

2. CMCoK JIUTEepaTyphl

1. buonorus. 10-11 knace (yriayOsieHHBINM YpOBEHB): YUEOHUK JIJIst CPEi-
Hero obmiero oopazoBanus / B. H. Speirun [u ap.]; moa oOmie penakmueit B. H.
ApeiruHa. — 2-¢ u3n. — MockBa: M3matensctBo FOpaiit, 2022. — 357 ¢. —
(HaponaHoe npocBeliieHue).

2. Oo6yxoB, /I. K. buonorus: xjaeTku M TKaHHU: y4eOHOE mocoOue is
cpennero npodeccuonaabrHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3n., nmepepad. u gon. — Mocksa: M3narensctBo FOpatit, 2022. — 358 ¢. —
(ITpodheccuonansHoe oOpa3zoBaHue). —

3. buonorus: yueOHUK U MPaKTUKYM JUIsl CpEIHETO MPOo(heCcCUOHATBLHOTO
oOpazoBanus / B. H. Speirun [u ap.]; noa penakuueit B. H. Spbiruna. — 2-e usn.
— Mocksa: MUznarensctBo FOpaiit, 2022. — 378 ¢. — (IIpodeccuonansuoe oopa-
30BaHUE).

JlonoiHUTEIbHBIE HCTOYHUKH

1. [TaBnoBa, E. M. Dxonorus: yueOHUK U MPAKTUKYM JJIs1 CPEAHETO TPO-
dbeccuonanbpHoro oopazosanus / E. U. Ilanosa, B. K. HoBukos. — Mocksa: MU3na-
tenbceTBO FOpaiit, 2022. — 190 c.



2. Epemuenko, O. 3. buonorus: yuenue o ouocdepe: yuedOHoe nmocooue
st cpeaHero npodeccuonansaoro odpaszosanus / O. 3. Epemuenko. — 3-e usm.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

3. brunos, JI. H. Dxonorus: yuebHoe mocodue /ist cpeHero npodeccu-
oHanpHOTO 0OpazoBanus / JI. H. bimnaos, B. B. Ilonskora, A. B. Cemenua ; moj
obmeit penaknuent JI. H. baunoBa. — Mocka: U3gatensctBo IOpaiit, 2022, —
208 c.
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOEHMsI 00111e00pa3oBaTe/IbHOM TUCIH-

IIJINHBI

KoHTpoJib U o1eHKa pe3ybTaTOB OCBOEHUS 0011€00pa30BaTEeIbHON JUCIUILIMHBI

PacKpBIBAIOTCS Yepe3 NUCHUILTMHAPHBIEC PE3yIbTaThl, HAIIPaBJICHHbIE HA (POPMUPO-

BaHHC O6HII/IX n HpO(l)E?CCI/IOHaHI)HBIX KOMHCTGHHI/Iﬁ I10 pa3aciiaM U TCMaM COACpIKa-

HUs y4eOHOTO MaTepHala.

®opmupye-
MBbIe KOM-
NeTeHUNH

Pa3znen/Tema

Tun oeHOYHBIX MEPONIPUATHH

Pa3znea 1. Kiterka — cTpyKTYpHO-
(GyHKUMOHAIBbHASA eUHULA KH-

KontposnbHas pabota «MoeKyasipHbIi ypo-
BEHb OpTraHU3aIH KUBOTOY

BOI0
OK 02 Tema Nel.l. 3anosaHeHue TabIuLbl C ONMCAHUEM METOOB
buonorus kax MUKPOCKOMTUPOBAHUSI C KX JJOCTOMHCTBAMH U
HayKa HEJIOCTaTKaMHU.
3anosiHeHUe TabnuIbl « Bkiag ydeHsIx B pas-
BUTHE OUOJIOTUI
OK 02 Tema Nel.2. 3anoJIHeHUE CPaBHUTEIIBLHOU TaOIHUIIBI CXO/I-
OO6mias xapakTepu- | CTBa U Pa3uyUi KUBOTO U HE JKUBOTO
CTHKa KU3HU
OK 01 Tema Nel.3. OpoHTaNBHBIN ONPOC
OK 02 buonorunuecku Bax- |[[loarotoBka yCTHBIX COOOIIEHUM C MpE3eHTa-
OK 04 HbIE XUMHYECKHIE uen
COEIMHEHUS
OK 01 Tema Nel 4. OuenuBaeMasi AUCKYCCHUS MO BOIIPOCAM JIEK-
OK 02 CtpykTypHO-QyHK- |IIUU
OK 04 IIMOHAJIbHAS OpraHu- |Pa3paboTka MEeHTaIbHOM KapThl IO KiIacCU(u-
3a1usl KJIETOK Kal[M1 KJIETOK M UX CTPOEHHUIO Ha IIPO- U dyKa-
PUOTHUYECKHX U [0 HAPCTBAM B MUHH IpyHIax
BrImonHeHue u 3amura 1a00paTopHbIX padoT:
«CtpoeHue KJIETKH (pacTeHUsl, )KUBOTHBIE,
rpuObl) U KJIIETOYHBIE BKIIFOUCHHUS (Kpaxma,
KapOTHUHOU/IBI, XJIOPOILIACTHI, XPOMOILJIACTHI)»,
«IIponuriaeMocTs MeMOpaHbl (TJ1a3MOJIN3, JIe-
TJIa3MOJIN3 )»
OK 01 Tema Nel.5. @poHTAIBHBIN ONPOC
OK 02 CrpykrypHo-hyHK- |Pa3zpaboTka rioccapus

[MOHAJbHbIE (haK-
TOPBI HACJIEICTBEH-
HOCTH

Pemienue 3a1au Ha onpeesieHre Mocie10Ba-
TEJILHOCTU HYKJICOTHU/IOB




OK 01

Tema Nel.6.

@pOHTANBHBIN ONPOC

OK 02 [Iponeccrr matpuu- | Tect «IIponeccsl MATpUYHOTO CHHTE3A»
HOTO CUHTE3a Petienue 3aau Ha ornpezeieHe nocien0Ba-
TEJIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika
Petienue 3ayiau Ha ornpezeieHe nocien0Ba-
TEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe Oeska B
Cllyyae U3MEHEHHUs MOCIIEI0BATEIbHOCTH
HykieotuaoB JJHK
OK 02 Tema Nel.7. OpOHTANTBHBIN OMPOC
OK 04 Hexkinerounnie [ToaroroBka yCTHBIX COOOIICHUH C TIPE3CHTA-
(bopMBI KU3HU uel (BUpycHble U OakTepualibHbIe 3a0071e-
BaHus. OOIIME TPUHIUIIBI UCTIOIB30BaHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MpU-
MEHEHUSI aHTUOMOTUKOB)
OK 02 Tema Nel.8. OpOHTAIBHBIN OMPOC
OOMmeH BenlecTB U | 3aroIHEHUE CPAaBHUTEIbHOM TaOJIMIIbI Xapak-
MpEBpaIlEHUE PHEP- | TEPUCTUK TUIIOB OOMEHA BEIIECTB
TUU B KJIETKE
OK 02 Tema Nel.9. OOcy:xaeHue 1Mo BOmpocam JICKIIUU
OK 04 Kusnennslii uukn | Pa3paboTka JeHTbl BpEMEHU KU3HEHHOTO

KJIETKH. MUTO3.
Metios

[UKJIa

Paznen 2. Ctpoenue u pyHKIUM

KontposnbHas padora «Ctpoenue u QyHKIUU

OpraHusmMa OpraHu3Ma»
OK 02 Tema Ne2.1. OuennBaemasi IUCKYCCHs
OK 04 Crpoenue opra- Pa3paboTka MEHTaIbHOM KapThl TKAHEH, Op-
HU3Ma raHOB M CHCTEM OPraHOB OPraHU3MOB (pacTe-
HUS, )KUBOTHBIC, YEJIOBEK) C KPATKOM Xapak-
TEPUCTUKON MX (PYHKIIMIA
[ToaroToBka 1 mpeacTaBlIeHUE YCTHBIX CO00-
HIEHUH C Mpe3eHTanuel (MMMYHUTET, HH(EK-
[IUOHHBIE 3a00JI€BaHUsI, STINIEMUH, BaKIIMHA-
sl
OK 02 Tema Ne2.2. OpOoHTATBHBIN OIIPOC
dopMbl pa3MHOXKEe- | 3armoaHeHUE TaOIUIIbI C KPATKOW XapaKTepu-
HUS OPTaHU3MOB CTHKOW U mpuMepamMu GopM pa3MHOKECHHUS
OpraHu3MOB
OK 02 Tema No2.3. Pa3zpaboTka jJeHThI BpeMEHHU ¢ XapaKTePUCTU-
OK 04 OHTOreHes )XKMBOT-  |KOHM 3TAllOB OHTOT€HE3a OTAEIBHON IPYIIION
HBIX U YeJIOBEKa YKUBOTHBIX U YEJIOBEKA 10 MUKPOIpyIIamM
Tect/ompoc
OK 02 Tema No2 4. CocraBiieHuE KU3HEHHBIX IMKJIOB PACTEHUM




OK 04

OHToreHnes pacre-
1505071

1o oTAenaM (MOXOBHIHBIE, XBOIIIEBU THBIE, ITa-
MOPOTHUKOBH/THBIE, TOJIOCEMEHHBIE, IIOKPHITO-
CEMCHHBIC)

OK 02 Tema Ne2.5. Pa3paboTka rioccapus
OcHoBublie nousTust |Tect
TeHETUKHU
OK 02 Tema Ne2.6. @pOoHTaIBHBIN OITPOC
OK 04 3aKOHOMEPHOCTHU TecT no Bonpocam JEKIHH
HaCJIeI0BaHUS Peienue 3aiay Ha ornpezieieHne BEpOsiTHO-
CTH BO3HUKHOBEHUS HACJIE/ICTBEHHBIX MPHU-
3HAKOB [P MOHO-, IU-, IOJUTUOPUTHOM U
aHAJIM3UPYIOLIEM CKPEIIUBAaHUH, COCTaBJIE-
HUE TEHOTUIINYECKHUX CXEM CKPEIMBaHUSA
OK 01 Tema Ne2.7. Tect
OK 02 B3aumonericteue PaspaboTtka rioccapus
I'€HOB Pemenue 3a1auy Ha onpeeseHne BEpOsSTHO-
CTH BO3HUKHOBEHUS HACJIEICTBEHHBIX MPHU-
3HAKOB IIPU Pa3JIMYHbIX TUIIAX B3aUMOJIEH-
CTBUSA F€HOB, COCTABJIEHNE T€HOTUITNYECKHUX
CXEM CKpEIIMBaHUs
OK 01 Tema No2.8. Tect
OK 02 CuemienHoe Hacne- | Pa3paboTtka rimoccapus
JI0OBaHUE NpHU3HAKOB | Pemenue 3aay Ha onpeesieHne BeposiTHO-
CTH BO3HUKHOBEHUS HACJIEICTBEHHBIX MPHU-
3HAKOB IIPH CLIETVIECHHOM HacJeI0BaHUH, CO-
CTaBJICHUE T€HOTUITMYECKUX CXEM CKpellHBa-
HUS
OK 01 Tema Ne2.9. Tect
OK 02 I'eneTuka nosa Pa3paboTtka rnoccapus
Pemenue 3aay Ha ornpeziesieHne BEpOSITHOCTH
BO3HMKHOBEHUS HACJIEACTBEHHBIX TPU3HAKOB,
CLEIUIEHHBIX C I0JIOM, COCTaBJIEHUE T€HOTUIIHU-
YECKUX CXEM CKPEILMBAHUS
OK 01 Tema Ne2.10. Tect
OK 02 ['enetuka yenoBeka |Pa3paboTka rioccapus

Pemienue 3a1a4 Ha onpeiesieHue BEPOSITHOCTH
BO3HUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB,
UCIIOJIb3YSI METO/Ibl TEHETUKH YEJIOBEKA, CO-
CTaBJICHHE T€HOTUITMYECKHUX CXEM CKpeIlrBa-
HUSA

[ToaroroBka yCTHBIX COOOIIEHUH C TIPE3eHTa-
IIMEH O HACJIEICTBEHHBIX 3a00JIEBAaHUIX YEJI0-
BEKa




OK 01 Tema Ne2.11. Tect

OK 02 3aKOHOMEpPHOCTH U3- |Pemienue 3a1a4 Ha onpeiesieHue TUIa MyTa-

OK 04 MEHUYMBOCTU MU TIPU TIEpeIavye HACIEACTBCHHBIX ITPU3HA-
KOB, COCTABJICHUE T€HOTHUITHYECKUX CXEM CKpe-
MIUBaHUS

OK 01 Tema Ne2.12. Tect

OK 02 Cenekuus opranu3- |Pa3zpaboTka rioccapust

MOB

Pemenue 3a1a4 Ha OIIPCACIICHUC BO3MOKHOI'O
BO3HUKHOBCHHUA HACJICACTBCHHBIX ITPU3HAKOB
110 CCIICKIOHUH, COCTAaBJICHUC I'CHOTHITMYCCKHUX
CXCM CKpCIIMBAaHUA

Pa3znen 3. Teopus 3BoJirouuu

KontponpHnas pabdora «Teopetnyeckue ac-
HEKTHI BOJIOIMH )KU3HH Ha 3emiie»

OK 02 Tewma 3.1. OpoHTATBHBINA OTIPOC

OK 04 Ucropus 3Bomonn- |Pa3paboTka JeHThl BpEMEHU Pa3BUTHSI 3BOJIIO-
OHHOTO YYCHUS IIUOHHOTO YUYEHUS

OK 02 Tema 3.2. @poHTAJIBHBIN ONPOC
MuxkposBosronus Pa3zpaboTka rioccapus TEpMHUHOB

OK 02 Tema 3.3. OuenuBaeMasi JUCKYCCHUS
Makpo3BoJTronus Pa3paboTka rioccapusi TEpMUHOB

OK 02 Tema 3.4. @poHTAJIBHBIN ONPOC

OK 04 BosnuknoBenue u  |[loaroroBka u mpencTaBlieHHE YCTHOTO CO00-
pPa3BUTHE )KU3HU HA |IICHUA U JICHTHl BDEMEHU BOZHHUKHOBEHUS U
3emiie Pa3BUTHUS )KUBOTHOTO M PACTUTEIHLHOTO MUpa

OK 02 Tema 3.5. @poHTAJIBHBIN ONPOC

OK 04 [Tpoucxoxnenue ye- |Pa3paboTka JEHT BpeMEHH U MEHTAJIbHBIX

JIOBCKA — aHTPOIIOre-
HE3

KapT Ha BbIOOD:

«DBOJIOIMS COBPEMEHHOTO YEJIOBEKaY,
«Bpems 1 myTu pacceneHus yesloBeKa 1o mia-
HeTey, «BausHue reorpaduueckoii cpesl Ha
MOPQOJIOTHIO ¥ PUHUOJIOTHIO YeIoBeKay, «He-
JIOBEYECKHE pachbl», 00CykKIEeHUE

Pa3nen 4. Dxoaorus

KonTpoabnas padora «TeopeTruueckue ac-
MEeKThI IKOJIOT UH»

OK 01 Tema 4.1. TecT o ’KoornyeckuM (hakrTopam u cpeaam
OK 07 Dkosornueckue pak- |YKU3HU OPTaHU3MOB

TOPBI U CPEJIbI

KHU3HU.
OK 01 Tema 4.2. CocraBieHue CXeM KpyroBopoTa BeIleCTB, UC-
OK 02 [omymsimus, cooOriie- [Mob3yst MaTepHabl JEKIUN
OK 07 CTBa, 3KOCUCTEMBI  |PenieHne npakTUKO-OpUEHTUPOBAHHBIX PaC-

YETHBIX 3aJJaHUM 10 MIEPEHOCY BEIIECTBA U




SHEPIruM B SKOCUCTEMAX C COCTABJIEHUE TPO-
dbuueckux 1ener u nupamMmu; OMOMacchl U
SHEPIUu

OK 01 Tema 4.3.

OK 02 buocdepa - rmobanb-
OK 07 Hasl YKOJIOruyeckas
cHCTEMA

OueHnBaemasi TUCKYCCHS

Tect

Pemienue npakTHKO-OpUEHTUPOBAHHBIX pac-
YETHBIX 33/1a4 Ha OIpe/IeIeHUE M0 In
HACAKACHUH JIJIs1 CHUYKCHUS KOHIIEHTPALUH
YTJIEKHUCIIOTO Ta3a B aTMoc(epe CBOETo peru-
OHAa MPOKUBAHUS

OK 01 Tema 4.4.

OK 02 Bnusinue antporo-
OK 04 reHHBIX (PaKTOPOB HA
OK 07 ouochepy

Tect

Pemienune npakTHKO-OpUEHTUPOBAHHBIX pac-
YETHBIX 33JIaHUM 110 COXPAHEHUIO IPUPOIHBIX
PECYpPCOB CBOETO PETUOHA MTPOKUBAHUS

OK 02 Tema 4.5.

OK 04 BausiHue conpaabHO-
OK 07 AKOJIOTUYECKUX (haK-
TOPOB Ha 37I0POBbE
yeJIoBeKa

OueHnBaeMas IUCKYCCHUS

BrinonHeHNs IpakTUYECKUX 3aJaHH:
“OnpeneneHre CyTOYHOrO palfioHa MUTaHUs,
“Co3naHue MHIMBUAYAJIBHOW MAMSTKH O Op-
raHu3aluu paruoHaIbHON (PU3NYECKON aKTHUB-
HOCTH

Brinonnenue nabopaTopHoi pabOThl Ha BbI-
oop:

"YMcTBeHHas pabOTOCIIOCOOHOCTR",
"Bnusinue abuotuueckux (pakTopoB Ha Yesio-
BEKa (HU3KHUE U BBICOKHE TeMNEpaTyphl)"

IIpodeccnoHaILHO-OPHEHTHPO-
BaHHO CoOJlepKaAHMe
Pa3znea 5. buoJiorus B :Ku3HH

3amuTa Keiica: IpeACTaBICHUE Pe3yJIbTATOB
pelieHus KeMcoB (BBICTYIJIEHUE C MPe3eHTa-
LHEH)

OK 01 Tema 5.1

OK 02 buorexnonornu B
OK 04 JKU3HHU KaXKJ10T'0
IIK 3.3
IIK 4.1

BrinonHenue kelica Ha aHan3 HHPOpMAITUH O
Hay4YHBIX JJOCTUKEHHUSX B 00JIaCTH TeHETHYEe-
CKUX TEXHOJIOTUH, KJIETOYHOU UHKEHEPUH, TTH-
MIEBBIX OMOTEXHOJIOTH (110 TpyMmam), mpej-
CTaBJICHUE PE3YJIbTATOB PEIICHUS KEWCOB

OK 01 Tema 5.2.

OK 02 buorexnonoruu B
OK 04 MeauIuHe U dhapma-
IIK 3.3 AU

K 4.1

BrinonHeHnue kelica Ha aHau3 HHPOpMaIUu O
Pa3BUTHH OMOTEXHOJIOTHH B MEIUITMHE U (ap-
Malu (1o rpymnmnam), IpeIcTaBICHUE Pe3yib-
TAaTOB PELICHUS KENCOB

Pa3ngea 6. Buojykojornueckue uc-
cJeI0BAHUSA

[Ipencrapiienue pe3yIbTaTOB BHITOJIHEHUS
y4eOHO-HUCCIIEI0BATEIILCKUX MTPOEKTOB (BbI-
CTYIUIEHUE C TIPE3CHTAIUEN )




OK 01 Tema 6.1. BrimonHeHne 1a00paTOpHBIX padOT Ha BEIOOD
OK 02 OCHOBHBIE METOJIBI  |B MUHUTPYIIIAX:
OK 04 ouoskonornyeckux |1. Bnusinne TemnepaTypsl Ha pocTa U
OK 07 UCCIIENOBAaHUM (U3HOIOTUYECKYIO aKTUBHOCTD JIPOXIKEBBIX
KJIETOK
2. Bimsiaue yriieBoioB Ha pocrta u pu-
3UOJIOTUYECKYIO AKTUBHOCTh IPOAKIKEBBIX KII€-
TOK
3. CoueTaHHOE BIIUSIHUE TEMIIEPATYPHI U
YTJIEBOJIOB Ha pocTa U (PU3NOIOTUYECKYIO aK-
TUBHOCTbH JPOKIKEBBIX KIETOK
OK 01 Tema 6.2 BrinosHenne yueOHO-UCCIeA0BATEIBCKOTO
OK 02 buoskonornyeckuii | mpoekTa Ha BHIOOD:
OK 04 AKCIIEPUMEHT 1. OrneHka kayecTBa aTMOC(HEpPHOTO
OK 07 BO3yXa
2. OrneHka Ka4ecTBa BO/JI MOBEPXHOCT-
HBIX BOJIOEMOB M0 OPTaHOJIENITHYECKUM U
(U3UKO-XUMUUYECKUM CBOMCTBAM
3. Bnusinue [TAB Ha pocT u pazButue
CEMSIH BBICIINX PACTCHUM
4, Bnnsinue coneBoro 3arpsi3HeHHs Ha
POCT M pa3BUTHE CEMSH BBICIINX PACTCHUI
OK 01 [IpomexyTounas art-
OK 02 TecTauus - SK3aMEH
OK 04 .
BrinosHeHue 3K3aMeHallMOHHBIX 3aIaHUI
OK 07
IIK 3.3.

I[IK 4.1.




5. ATATITALIMS OBIIEOBPA3OBATEJLHOM IV CHMIIIAHBI
IMTPU OBYYEHWU JINI] C OTPAHUYEHHBIMUY BO3MOKHOCTSIMA
3J10POBbSI

Ananramus padboueit mporpammbl aucturinabl [1J1.02 buonorust mposo-
JUTCS TPU peau3aiy aJanTUBHOM 00pa30BaTeIbHOM MPOrPaMMBbl — IMPOTPAMMEBI
MOATOTOBKH CIIEIIUATIMCTOB CpeiHero 3BeHa o cuenuaibHoctd 31.02.02 Axyrep-
ckoe neno (ouHas gopma oOydeHus, Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs) B
eIsIX 00eCTICUeHHsI MpaBa WHBAIMOB U JIUI C OTPAHMYCHHBIMU BO3MOXHOCTSIMHU
3I0POBbsI HA TOTy4YeHUE TPO(HEeCCHOHATBFHOTO 00pa30BaHus, CO3AaHMUSI HEOOXO -
MBIX JJISl TOJYYEeHHUS! CPEIHEro MpodecCHOHAIBHOTO O0pa3oBaHUs YCJIOBHUH, a
TaKke 00eCIeueHHs JOCTHUKEHUS 00YUYaroIMMUCS HHBAIMIAMHU U JIUIIAMU C Orpa-
HUYEHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI PE3ybTaTOB (hOPMHUPOBAHUS IpPaKTHUE-
CKOTO OIBITA.

Obopyodosanue xabunema buonocuu 0na obyyarOwuxcs ¢ pasiudHbIMU GU-
oamu o2panuyerusi 300pP08bsl
OcHaiienne kabuHera buoioruu J0KHO OTBEYaTh OCOOBIM 00pa30BaTENb-

HBIM MOTPEOHOCTSIM 00yUaroIUXCs UHBAIWJOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOXK-
HOCTSIMH 3/10pOBbsi. KaOMHETBI HOJIKHBI OBITH OCHAIIIEHBI 000PYI0BAHUEM U yUueO-
HBIMHU MECTAMHU C TEXHUYECKUMHU CPEJICTBaMU 00yUYeHHUsI AJis 00ydarolmxcs ¢ pas-
JMYHBIMUA BHJIAaMH OIPaHUYEHUI 310POBBSI.

Kabuner, B KOTOpOoM 00y4aroTcs Jula C HAPYUIEHUEM CllyXa JIOJKEH OBbITh
000py/I0BaH PaJMOKIACCOM, KOMIBIOTEPHOW TEXHUKOM, ayJAMOTEXHUKOH, BUJICO-
TEXHUKOU, JIEKTPOHHOU TOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

Jlist cnaboBuASsIIUX OOydaronMXxcs B KaOMHETE MpeAyCMaTpUBAIOTCS MPO-
CMOTp yJaJeHHbIX OOBEKTOB MPH MOMOIIM BUAECOYBEIUUYUTENEH Uil YIAICHHOTO
npocMoTpa. cnonb3oBanue bpaisieBCKOM KOMITBIOTEPHON TEXHUKH, SJIEKTPOHHBIX
JyT, IpOrpaMM HEBU3YaJbHOIO JOCTyHa K MHGOpPMAaIMU, TEXHUYECKUX CPE/ICTB
npuema-rnepenayn yueoHoi nuHpopmManuu B JOCTYIHBIX (popmax.

JIist 00yyaromuxcsi ¢ HapyIlIeHUEM OMOPHO-IBUTaTELHOTO anmnapara Kadu-
HET JIOJKEH ObITh 000pYA0BaH MEPEABMKHBIMU PETYIUPYEMBbIMU MTAPTAMH C UCTOY-
HUKOM MUTAHUS.

BrlmeykasaHHoe OCHallleHHWE YyCTaHaBJIMBAETCAd B KaOWHETE NMPU HaJIM4YUU
oOyuaromuxcs no aganTUPOBAaHHON 00pa30BaTEIbLHON MPOTrpaMMe C y4ETOM UMEIO-
IIErocsl TUTAa HAPYIICHUN 30pOBBS Y 00y4aroIerocs.



Hnpopmayuonnoe u memoouueckoe obecnevwerue 00yuarOujuxcsi

JlocTyn K HTHPOPMAIIMOHHBIM U OUOTHOTrpagUUIecKUM pecypcam, YKa3aHHBIM
B 11.3.2 paboyeil mporpaMmel, TOJKEH ObITH MIPEACTaBICH B opMax, aanTUPOBaH-
HBIX K OIPAaHUYEHHUSAM 3[0pOBBS O0YYaIOUIMXCS MHBAIKWJIOB U JIML[ C OTPaHUYCH-
HBIMH BO3MOYKHOCTSIMU 3/JOPOBBSI:

JUig au1 ¢ HapyIeHUsAMHU 3peHusi (He MEHee OJJTHOTO BH/IA):

- B [I€4aTHOM (popMe YBEITUUECHHBIM IIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina;

- B Ie4aTHOM (popMe Ha si3bIKe bpaits.

JUis U1l ¢ HapyILICHUsAMHU CiIyXa:

- B Ie4atHoi dopme;

- B (hopMe 3IEKTPOHHOIO JJOKYMEHTA.

JUjig U1 ¢ HapyIIEHUsIMUA OIIOPHO-JIBUTATEIBLHOTO anmnapaTa (He MeHee JBYX
BHJIOB):

- B ie4aTHOU dopme;

- B JopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiina.

JUis nu1] ¢ HEPBHO-TIICUXUYECKUMH HAapyLIEHUSIMU (pacCTpPOMCTBO ayTH4e-
CKOTO CIIEKTpa, HApyILIEHUE IICUXUYECKOTO Pa3BUTH):

- HCIIOJIb30BaHUE TEKCTA C WIUTIOCTPALUSIMU;

- MyJIbTUMEIMITHBIE MaTepUaIbI.

Bo Bpemst camocToATeIpHON MOATOTOBKY 00yYarOIInecss MHBAIUIBI U JIUIIA C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI TIOJKHBI OBITH 00€CTIEYEeHBI TOCTYIIOM
K ceTu IHTEpHeT.

@0p]l/lbl U Memoowl KOHRMpPOJIAl U OYeHKU pe3ylbmanios 06y'¢€HUﬂ

VYkazanHble B 1. 4 mporpaMMbl (POPMBI U METOABI KOHTPOJISI TPOBOJIATCS C
Y4ETOM OTPaHHUYCHUS 30POBbs 00ydJaromuxcs. LIenpro TeKyIero KOHTPOJIS SBIIS-
€TCS CBOCBPEMCHHOC BBISBJICHUE 3aTPYJHEHUH M OTCTaBaHUSA OOYYaroIIerocs C
OTPaHUYCHHBIMUA BO3MOXHOCTSIMH 3/I0POBbSI H BHECCHHE KOPPEKTUBOB B YUCOHYIO
ESATEIbHOCTD.

dopMa MPOMEKYTOUHON aTTECTAIlMN YCTAHABIMBACTCS C yIETOM WHIUBUTY-
ATBHBIX MICUXO(PU3UUIECKIUX 0COOEHHOCTEH 00YUaIOINXCsl HHBAIHMIOB U JIUIT C OTpa-
HUYCHHBIMHM BO3MOYKHOCTSIMU 3710pOBbs (YCTHO, MTMCBMEHHO Ha Oymare, TMCbMEHHO
Ha KOMITbIOTEpE, B (POpME TECTUPOBAHHUS H T.I1.).



[Ipu npoBeaeHUN MPOMEKYTOUHOM aTTECTAIIMM 00yUaroleMycsi MpeoCcTaB-
JISIeTCS BpEeMsI Ha IMTOATOTOBKY K OTBETY, YBEJIMUEHHOE HE OOJIee YEM B TPH pasa ycra-
HOBJIEHHOTO IS IOATOTOBKH K OTBETY 00y4arOIIMMCsl, HE UMEIOIIMM OIpaHUYEHUI
B COCTOSIHUH 370POBBSI.



