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PabGouast mporpamma yueOHOUM gucuurmmael OV, 15 «buonorus»
pazpaborana Ha ocHoBe DeAepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIBHOTO
CTaHJapTa IO CIEIHATBHOCTH CPEAHETO MPOQPECCHOHAIBHOTO 00pa3oBaHUS HA
baze ocHosHO20 o0bOweco obOpazoeanusi Ons  cneyuanviocmeti:  31.02.03
JlaGoparopnas nuarnoctuka, 34.02.01 Cectpunckoe aeno, 31.02.02 Akyuiepckoe
neno, 32.02.01 Menuko-nipodriiakTHIecKoe Jeo.

Opranuzanus-pazpadorunk: [AIIOY “Jlunenkuit MEIUIIMHCKUM KOJUISIK .
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[HOACHUTEJIBHA S 3AITMCKA

[Iporpamma o0011€00pa3oBaTebHON yueOHON aucuMIUIUHbL  «buosorusy»
npeaHa3HayeHa A U3y4eHHUs] OMOJOTHH B MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, PeaTU3yIOIUX 00pa30BaTENbHYI0 MPOrpaMMy CPEIHEro OOIIero
oOpa3oBaHHs B TIpeAeliax OCBOCHHS IPOTPaMMBbI TIOJTOTOBKH CIICIIUATUCTOB
CpeIHero 3BeHa, Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUS TpPHU TMOATOTOBKE
KBATH(UITUPOBAHHBIX CTICIIHAIMCTOB CPEIHETO 3BCHA.

[Iporpamma paspaborana ¢ ydyerom IIpumepHOM OCHOBHOW NpPOrpaMMbl
cpeaHero oOiero oopa3oBaHMs, 0JOOPEHHON perieHueM ¢eepaabHOro yaeOHo-
METOJAMYECKOT0 00bEIMHEHHS 110 00IeMy 00pa30BaHUIO U C YY€TOM TpeOOBaHUM
®I'OC cpennero oOmiero o0Opa3oBaHUST U TOJydyaeMOW MPOPECCUU CPEAHEro
poecCUOHANBHOTO 00pa30BaHUsl, IPEABIBISIEMBIX K CTPYKTYPE, COACPHKAHUIO U
pe3yibTaTaM OCBOCHHUS YUEOHOU JUCIUTUINHBI « BUOTOTHs.

Conepxanue mnporpamMmbl «buonorus» HampaBlI€HO Ha JAOCTHXKEHUE
CHEAYIOIINX HeJIeH:

noayyeHue (PyHIaMEHTaIbHbIX 3HAHUM O OMOJIOTMYECKHUX CHUCTEMaxX
(Knerka, OpranusMm, Ilonynsmus, Bua, 3Oxocucrema); HUCTOPUU Pa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUN O KUBOW MPHUPOJIC, BBIIAIONIUXCS OTKPHITUIX B
OMOJIOTMYECKOM HayKe; pPOJu OMOJIOrMYEeCKOM Hayku B  (HOPMUPOBAHHH
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; METOAAX HAYYHOTO
MO3HAHUS;

. OBJIAJICHUE YMEHUSIMU JIOTUYECKU MBICIUTH, 00OOCHOBBIBATH MECTO U
pOJIb OMOJIOTUYECKUX 3HAHWM B MPAKTUYECKOW NEATeTbHOCTH JIIOACH, pa3BUTUU
COBPEMEHHBIX TE€XHOJIOTUIA; OMPEIEISITh KUBbIE O0OBEKTHI B MPUPO/IC; MPOBOJAUTH
HAOJIOICHHS 32 SKOCUCTEMAaMH C IEJIbI0 UX OTTMCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPONOTE€HHBIX W3MEHEHHWH; HAXOJAWTh W aHAJIM3UPOBATh HH(OPMAIUIO O
JKMBBIX 00BEKTAaX;

pa3BUTHUE T[IO3HABATEJIbHBIX HWHTEPECOB, WHTEIUICKTYaJbHbIX W
TBOPYECKUX CIMOCOOHOCTEW 00ydarommxcsi B MPOLECCe U3YUYEHUs] OMOJIOTMYECKUX
SIBJICHUN; BBIJAIOIIIUXCSI JIOCTUKEHUN ouoJioruuy, BOILIEIITUX B
0O0I1I€UETIOBEYECKYI0 KYJIBTYPY; CIOXKHBIX U TMPOTHBOPEUYUBBIX MyTEH pPA3BUTHS
COBPEMEHHBIX HAy4YHBIX B3TJIAJI0B, WJECH, TEOpUM, KOHIEMUIMM, TUnore3 (o0
CYIIHOCTH U MPOUCXOXKJCHUM >KU3HU, YEJIOBEKA) B X0Ji¢ PabOThl C pa3IUYHBIMHU
HMCTOYHUKAMU WH(pOpMaIIY;

BOCIIUTAaHWE YOEXKICHHOCTH B HEOOXOJMMOCTH TIO3HAHUS KUBOU
IPUPOBI, HEOOXOMUMOCTH PAIMOHAILHOTO TPHUPOAOIOIH30BAHUSA, OCPEKHOTO
OTHOIIEHUS K TPUPOJHBIM pecypcaM M OKpYXKaIoImel cpene, COOCTBEHHOMY
3JI0POBBIO; YBAXKEHHS K MHEHHIO OIMOHEHTA MPU OOCYKICHUU OMOJOTUYECKUX
po0iem;

WCITIOJIb30BAaHUE TPUOOPETCHHBIX OMOJIOTMUECKUX 3HAHWNM U YMEHUN B
MOBCEIHEBHON JKM3HM [IJI1 OIIEHKM TOCJEACTBUI CBOeH jAesTenbHOCTH (U
JEATEIIBHOCTH JAPYTHUX JIFOJEH) M0 OTHOIICHUIO K OKPYXKAIOIIEeH cpenie, 370pOBbIO
JIpYruX JoJied U COOCTBEHHOMY 3/I0pPOBbIO; OOOCHOBaHHWE W COOJIIOJIEHUE MeEp



npouIaKkTUKA 3a00JeBaHUIl, OKa3aHWE TMEpPBOM TOMOUIM TMpPH TpaBMax,
COOJII0/IEHNE IPABUJI TIOBEJICHUS B IPUPO/IE.

OBIIAS XAPAKTEPUCTHUKA YUYEBHON JJUCLUITJIMHBI « BUOJIOT U ST»

buonorus — cuctema Hayk, M3ydyarollas BCE€ acHEeKThl U3HHM, Ha BCEX
YPOBHSIX OpraHu3aliy >KUBOTO, HA4YMHAs C MOJIEKYJSIPHOTO W 3aKaH4YMBas
ouocgepubiM. OOBEKTaMU U3ydeHUsT OMOJIOTHH SIBISIOTCS JKUBBIE OPraHU3MBI, UX
CTPOEHUE M KU3HEAEATENbHOCTh, HX MHOI000pa3ue, MPOUCXO0XKICHHUE, IBOJIOLIHS
Y paclpeeIeHUe )KUBbIX OPraHU3MOB Ha 3eMIIE.

OO6miass Ouosorus M3ydaeT 3aKOHBl HCTOPUYECKOTO U HHAWBUIYaTBHOTO
pa3BUTHS OPTraHU3MOB, OOIIME 3aKOHBI XU3HHU W T€ OCOOEHHOCTH, KOTOpPbIE
XapakTepHbl JJIA BCEX BHUJOB JKHUBBIX CYHIECTB Ha IUIAHETE, a TaKXKe HX
B3aUMOJICHUCTBUE C OKPYKAIOLLIEU CPELOM.

Taxum o6pa3zoM, Ouosorus SBISETCS OJHOM M3 OCHOBOMOJArarmluX HayK O
KU3HU, a BIIQZICHME OMOJIOTMYECKUMH 3HAHUSIMH — OJHUM U3 HEOOXOAMMBIX
YCIIOBHM COXPaHEHMsI )KU3HU Ha IUIAHETE.

OcHoBY cojaepkaHusi yY4eOHON IUCHUIUIMHBI «bHOJIOTHA» COCTaBISIIOT
CIIEYIOIME BEAyIIME HACH: OTINYUTENBbHBIC IPU3HAKUA JKUBOM IPUPOJIBI, €€
YpOBHEBasi OpraHu3alys M SBOJIOLMA. B COOTBETCTBUM € HHMH BBIJICICHBI
coJiep>KaTelIbHbIE JINHUK: OMOJIOTHS KaK HayKa; OMOJOTMYECKUe 3aKOHOMEPHOCTH;
METO/Ibl HAYYHOT'O TTO3HAHUS; KJIETKA; OPraHu3M; MOIYJISIUs; BUA; SKOCUCTEMBI (B
TOM 4ucJie onocdepa).

Conepxanve y4eOHOW  JUCHMIUIMHBI ~ HAMPABJICHO HAa  MOJATOTOBKY
OoOy4JarommMxcs K PelIeHUI0 BaKHEHIIUX 3a7ad, CTOSIIMX Iepes OMOJIOoruYecKoi
HAayKOH, — MO paludOHAIbHOMY MPHUPOAOIOIB30BAHUIO, OXPAHE OKpYXKarolen
Cpellbl U 3JI0POBBS JIFOJICH.

ITpu oTOope conepkanusi y4eOHON NUCHUIUIUHBI «bronorus» ucnonabp30BaH
KOMIUIEKCHBI TMOJXOA, B COOTBETCTBHUM C KOTOPBIM OOyYarouiuecs: IOJIKHBI
YCBOUTbH 3HAHUS U YMEHUs, HEOOXOAUMBIE ISl (POPMUPOBaHUS OOLIEH KyJIbTYpHI,
ONpENENSIIONEN aJeKBaTHOE IIOBEJICHHE YEJIOBEKA B OKPYKAWOIIEH Ccpele,
BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUUECKOH 1€ATEIbHOCTH.

Oco0oe BHMUMaHUE YJIEIEHO 3KOJOTUYECKOMY O00Pa30BaHUIO U BOCIIUTAHHUIO
oOyyaromuxcsi, (OpMHUPOBAHUIO Y HUX 3HAHUM O COBPEMEHHOW €CTECTBEHHO-
HAay4YyHOU KapTHUHE MUpa.

ConepxaHue y4eOHOW IMCUMILIMHBI MpeaycMaTpuBaeT (OPMHUPOBAHUE Y
oOy4Jarommxcs OOIIeHAYYHBIX 3HAHWM, YMEHHUM M HaBBIKOB, YHHUBEPCAJIbHBIX
CIIOCOOOB  ACSATENBHOCTH U KIIOYEBBIX KOMIETEHIMH, BKIIOYAIOIMIUX YMEHUE
CpaBHUBATh OMOJIOTHYECKHE OOBEKThI, aHAJIM3UPOBATh, OIIEHHWBATH M 0000IIATh
MOJTyYEHHBIE CBEJEHUS, YMETh HAXOIUThb M HCIMOJIb30BaTh HHPOPMAIUIO U3
pa3IMYHBIX UCTOYHUKOB.

Nzyuenne oOmeoOpa3oBaTenbHOM yu4eOHOM TUCHUIUIMHBL «buosnorus»
3aBepIaeTcs MoABeACHNEM UTOTOB B hopme dk3ameHa Bo Il cemectpe.



MECTO YYEBHOM JUCILUIIIMHBI B YYEFHOM ITJIAHE

[Iporpamma yueOHoi mucuumuinabsl «BUOJIOTUA» npennasznadena mis
W3y4YeHUs OMOJIOTHH B YUPESKACHUSAX CPEIHEro MpodeCCHOHAIBHOTO 00pa30BaHuUs,
peanmu3yronmx o0pa3oBaTelbHYI0 IIporpaMMmy cpeaHero (IMOJHOTO)  OOIIero
oOpa3oBaHus, TMPH IOATOTOBKE KBATM(UIIMPOBAHHBIX PaObOYUX M CIEIHAINCTOB
CpEIHEro 3BEHA.

JlucrumirHa MPUHAUICKAT K IUKITY 0011e00pa30BaTeIbHbIX JUCITUTUIHH.

PE3YJIbTATBHI OCBOEHMA YUYEBHOUW JUCIUTIINHEI

OcBoeHue conepkanusi yueOHON JuCHUIUIUHBL «buonorusy» obecrneunBaeT
JTOCTH)KEHHE CTYACHTaAMU CIIETYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX

C()OPMUPOBAHHOCTh YYBCTBAa TOPJOCTH M YBa)XKEHHUS K HCTOPUU U
JOCTUKEHHUSIM ~ OTEUECTBEHHONW OHOJIOTMYECKOM HayKH; MPEACTaBICHUA O
LEJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MUpA;

NOHMMAaHHE B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HayK,
UX BIUSHUS HAa OKPYXAIOIIYI0 Cpeny, SKOHOMUYECKYI0, TEXHOJIOIMUYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO Cephl ACSITETFHOCTH YeIOBEKA;

CIOCOOHOCTD UCTIOJIb30BATh 3HAHUSA 0 COBpEMEHHOMU
€CTECTBEHHOHAYYHON KapTHUHE MHpa B 0Opa3oBaTENbHOM M MPOQPECCHOHATBHON
JESITEIbHOCTH;, BO3MOXKHOCTH HWH(MOPMAIIMOHHOW cpenbl s oOecredeHus
MPOJAYKTUBHOTO cCaMOOOpa30BaHus;

BJIAJCHUE KYJIbTYpOH MBIIUIEHHS, CIHOCOOHOCTh K OOOOIICHMIO,
aHaJln3y, BOCHPUATUIO UH(POpMaLMKU B 00JaCTU €CTECTBEHHBIX HAyK, OCTAaHOBKE
1[eJIM ¥ BBIOOPY MYTEH ee JOCTIKEeHUS B podeccruoHanbHoM chepe;

CHOCOOHOCTh ~ PYKOBOJICTBOBaTbCSI B CBOEM  JI€ATEIBHOCTH
COBPEMEHHBIMU NPUHLUIAMU TOJEPAHTHOCTH, JAMAJIOra U COTPYAHUYECTBA;
TOTOBHOCTB K B3aUMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJIEKTUBE;

TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METObI 3aIIUTHI OT BO3MOMXHBIX
MOCJIC/ICTBUN aBapuid, KaTacTpod, CTUXUWHBIX OCJCTBUN;

oOnasaHve HaBblKaMu Oe30MacHOW padOThl BO BpeMs MPOEKTHO-
UCCIICIOBATENILCKON U DKCIEPUMEHTATBHON NEATETHHOCTH, MPH HCIOIb30BAHUU
71a00paTOPHOTO 00OPYOBAHUS;

CIIOCOOHOCTh HCTOJB30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHUS B
MPAKTHUECKON JESITENbHOCTH W TOBCEAHEBHOW JKU3HU JUISI COOJIIOJICHUS MeEp
npo(UIAKTUKKA OTpPaBICHUHN, BUPYCHBIX W JpYruX 3a00JeBaHMiA, CTPECCOB,
BPEIHBIX MPUBBIYEK (KypeHUs, aJIKOroan3Ma, HApKOMaHHH); IPABUII TIOBEJICHUS B
MIPUPOTHOM CpEJIE;

TOTOBHOCTh K OKa3aHUIO MEPBOM MOMOILM MPU TpaBMax, IPOCTYIHBIX
U IpyTuX 3a00JI€BaHUSAX, OTPABJICHUSAX MUILIEBBIMU MPOTYKTaAMHU;



JIMYHOCTHBIE ¢ AaJANTHPOBAHHOW OCHOBHOW 00pa3oBaTebHOM
MpPOrpaMMBbl:

- JUIS TIIyXHX, CIa00CBIIIAIINX, TO3JHOOTTIOXIINX 00yYaOIUXCS:

- CLIOCOOHOCTH K COLIMAJIbHOW a/lalTallii U UHTErPALUU B OOLIECTBE, B TOM
4uCJIe NPU peaau3alld BO3MOXXHOCTEH KOMMYHMKAIlMM HAa OCHOBE CIIOBECHOMN
peun (BKJItOUasi yCTHYI0 KOMMYHMKAIUIO), @ TAK)KE, IIPU KEJIaHUU, KOMMYHUKALIUN
Ha OCHOBE JKE€CTOBOM peYH C JIMLAMH, UMEIOIIMMH HAPYIICHUS CIIyXa;

- U151 OOy4aroIIMXCs ¢ HApYIIEHUSIMHA ONIOPHO-ABUTaTENIbHOTO allapara:

- BJIAJICHUE HABBIKAMM MPOCTPAHCTBEHHOM M  COLMAIbHO-OBITOBOM
OpPUEHTUPOBKU;

- YMEHHE CaMOCTOSTEIbHO U 0€30IaCHO IMEpPEABUTaTbCsS B 3HAKOMOM H
HE3HAKOMOM IIPOCTPAHCTBE C UCIOJIb30BaHUEM CIELIMAILHOTO 000PY10BaHMUS;

- CHOCOOHOCTh K OCMBICIEHUI0O U IuddepeHnranuy KapTUHB MuUpa, €€
BPEMEHHO-TIIPOCTPAHCTBEHHOW OpraHu3aluy;

- CIIOCOOHOCTh K OCMBICIIEHUIO COIIMAJIbHOTO OKPY’KEHHUsS, CBOETO MECTa B
HEM, IPUHATHE COOTBETCTBYIOIMX BO3PACTY LIEHHOCTEN U COLMAIIBHBIX POJICH;

- i oOydalIuXcsi € pacCTpOWCTBaMU AayTUCTHUYECKOIO CHEKTpa:
(dbopMupOBaHKE YMEHHS CIIE0BaTh OTPAOOTAHHON CHUCTEME MPAaBUJI MOBEACHUS U
B3aMMOJECHCTBHSI B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLHAJIbHBIX CUTYyalMsX,
YIEPKUBATH TPAHULIBI B3aUMOICHCTBUS;

MeTanpeaMeTHbIX:

- OCO3HaHHWE COLMAIbHOW 3HAYMMOCTH CBOEW Npodeccur/crenraibHOCTH,
o0JialaHe MOTHUBAIIMEH K OCYIIECTBICHUIO MPO(ECCUOHAIBHOMN eI TEIbHOCTH;

- TIOBBIIICHUE HHTEUIEKTYAJIbHOTO YPOBHS B TMPOLECCE H3YYEHUS
OMOJIOTMYECKUX SIBICHUM; BBIJAIOIMIMXCS JOCTHXKEHUW OUOJIOTMH, BOLIEIIINX B
OOIIEYEIIOBEYECKYIO KYJIBTYPY; CIOXHBIX M TPOTUBOPEUYMBBIX IMyTEH pPa3BUTHS
COBPEMEHHBIX HAyUYHBIX B3TJISAOB, HJIEW, TEOpUM, KOHIIENIUH, TUMoTe3 (O
CYIITHOCTH M TPOMCXOKICHUM YKU3HH, YEJIOBEKAa) B X0Jie pabOThl C Pa3IMYHBIMU
MCTOYHUKAMU UH(GOpMAIIHH;

- CIOCOOHOCTH OPTraHWU30BBIBATH COTPYJAHHYECTBO €IUHOMBIILICHHUKOB, B
TOM 4yucIe c VCIIOJIb30BaHUEM COBPEMEHHBIX uHdOpMaImoHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

- CIIOCOOHOCTh TMOHMMAaTh MPHUHIMUIMBl YCTOMYMBOCTH M MPOIYKTUBHOCTH
YKUBOUM MPUPOIBI, MYTH €€ U3MEHEHHUS TMOJI BIMSHUEM aHTPOMNOTEeHHBIX (DaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIW3y TJI00ANIbHBIX HKOJOTUUECKUX MPOOIieM,
BOIIPOCOB COCTOSIHUSI OKPY>KaroIIEH Cpeabl M PalMOHAIBLHOIO HCMHOJIb30BaHUS
MIPUPOIHBIX PECYPCOB;

- yMeHHE OOOCHOBBIBATH MECTO M pOJb OHOJOTMYECKUX 3HAHUN B
IIPAKTUYECKOM JEATENIbHOCTA JIFOAECH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHUU;
OTpPENENTh JKUBbIE OOBEKTHI B TPUPOJE; MPOBOAUTH HAOMIOJAEHUS 3a
DKOCHUCTEMAMU C 1EJIbI0 WX ONUCAHUS U BBISIBICHHS €CTECTBEHHBIX U



AHTPOIOTCHHBIX M3MEHEHU; HaXOIUTh U aHATU3UPOBATh MH(GOPMAIIHIO O KUBBIX
00BEKTax;

- CIOCOOHOCTh TPHUMEHSTh OHMOJIOTMUCCKHE M SKOJIOTHYCCKUC 3HAHUS IS
aHaJIM3a IPHUKJIAJIHBIX MPOOJIEM X03HCTBCHHON JACATCIIBHOCTH;

- CHOCOOHOCTHP K CaMOCTOSITCIIBHOMY IPOBEJACHHUIO  HCCIICIOBaHUM,
ITIOCTaHOBKE CCTCCTBEHHOHAYYHOTO AKCIICPUMECHTA, YICIIOJIL30BaHUIO
UHOOPMAITMOHHBIX TEXHOJOTHHA IS PEHICHUS HAYYHBIX M TPO(EeCCHOHATBHBIX
3a/]a4;

- CIMIOCOOHOCTH K OIEHKE ITHYECKHX ACIIEKTOB HEKOTOPBIX UCCICAOBAHHUH B
obOnacTu OMOTEXHOJIOTHHU (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJOTBOPEHHE);

NnpeAMeTHbIX:

— OLICHMBaTh pOJb OHOJOTMYECKUX OTKPBITUH M  COBPEMEHHBIX
UCCIICIOBAHUN B PA3BUTUU HAYKU U B IIPAKTUYECKOU JEATEIBHOCTH JIFOJEH;

— OLEHUBATh poJib OHWOJIOrMH B (OPMUPOBAHHMU COBPEMEHHOW Hay4dHOU
KapTHUHBI MUPA, IPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OUOJIOTHUH;

— yCTaHaBJIMBAaTb M  XApAaKTEPU30BaThb CBI3b  OCHOBOIIOJIATAIOIIUX
OMOJIOTMYECKUX TMOHATUHM (KJIETKAa, OpraHu3M, BHJ, JKOcHcTeMa, Ouocdepa) c
OCHOBOIIOJIATAIOIIMMU NOHATUAMU APYTUX €CTCCTBEHHBIX HAYK;

— 000CHOBBIBATh CHCTEMY B3IVISI0B Ha JKMBYIO IPUPOJYy U MECTO B HEU
YeJIOBEKa, MPUMEHSST OMOJIOTUYECKHE TEOPUH, YUEHUS, 3aKOHbI, 3aKOHOMEPHOCTH,
ITIOHMMATh TPAHUIIBI UX TPUMEHUMOCTH;

— MPOBOAUTH YYE€OHO-UCCIENOBATEIBCKYIO ACSITENbHOCTh MO OHOJIOTHH:
BBIJIBUTaTh THUIIOTE3bl, IUIAHUPOBATh palbOTy, OTOMpaTh W MPeoOpa30BbIBAThH
HEOOXOAMMYI0 HMH(POPMALIMIO, MNPOBOAUTH SKCIEPUMEHTHI, HHTEPIPETHPOBATH
PE3YJBTaThI, AENIATh BEIBOABI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

— BBISIBJISITH U1 OOOCHOBBIBATh CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEU
OpraHU3allU KU3HU;

— YCTaHaBIIMBATh CBSI3b CTPOEHUS U (PYHKIMH OCHOBHBIX OMOJOTHYECKHX
MaKpOMOJIEKYJI, UX POJIb B IIPOLIECCAX KIETOUHOTO META00IN3Ma;

— peliaTh 3aJa4d Ha ONPEeNIeHUE NOCIEN0BaTENbHOCTH HyKIeoTnuaoB JHK
u nPHK (MPHK), antuxomonoB TPHK, mocnemoBareibHOCTM aMHHOKHCIIOT B
MoJieKyse Oeika, MpUMEHSs 3HaHWA O peaklUusx MaTPUYHOrO CHHTE3a,
TF€HETUYECKOM KOJE, MPUHIUITE KOMIUIEMEHTAPHOCTH;

— JleNlaTh BBIBOJABI 00 HM3MEHEHHMSX, KOTOpbIE MPOM30MAYT B Mpoleccax
MaTpUYHOIO CHHTE3a B CIIy4ya€e HM3MEHEHUs IOCJIENOBATENIBHOCTH HYKJIEOTHIOB
JHK;

— cpaBHUBATh (a3bl JENeHHUS KIETKH; pelllaTh 3aJauyd Ha OINpEICJICHHE U
CpaBHEHHUE KOJIMYECTBA TeHeThuueckoro Marepuana (xpomocom u JJHK) B kierkax
MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (pa3zax KJIETOUYHOTO LIUKIIA;

— BBIBJIATH CYIIECTBEHHBIE INPHU3HAKU CTPOCHUSA KIETOK OPraHU3MOB
pa3HBIX LAPCTB JKUBOW IIPUPOJBI, YCTAHABIMBATH B3aUMOCBA3b CTPOCHMS U
(byHKIMI yacTeil 1 OpraHoOUI0B KJIETKH;



— 000CHOBBIBaTh B3aUMOCBSI3b INTACTHYECKOTO U SHEPTETHUECKOr0 0OMEHOB;
CpaBHUBATh  IMPOILIECCHl  IUIACTHUYECKOTO M JHEPreTHYEeCKOro  OOMEHOB,
MPOUCXOMSIINX B KJIETKAX dKUBBIX OPTaHU3MOB;

— OIpeAeNsITh KOJIUYECTBO XPOMOCOM B KIJIETKaX pACTEHUH OCHOBHBIX
OTJICJIOB Ha Pa3HbIX ATalax >KU3HEHHOTO IIUKJIIA;

— pemarb TEHETHMYeCKHe 3aJadyd Ha JUTHOpUIHOE CKpElIMBaHUE,
CIIETUICHHOE (B TOM YHCJIE CIICTUIEHHOE C M0JIOM) Haclie[J0OBaHUE, aHAJIU3UPYIOIIee
CKpCIllMBaHWE, TPUMEHSS 3aKOHbI HACIEACTBEHHOCTH U 3aKOHOMEPHOCTH
CIICTJIEHHOTO HACJIeI0OBAaHUS;

— pacKpbIBaTh MPUYHHBI HACIEACTBEHHBIX 3a00J€BaHUI, apryMEHTHPOBATDH
HEOOXOMMOCTh MEp MPEAYNPERKACHNUS TAKUX 3a00JICBaHU;

— CpaBHUBATD pa3HbIe CIIOCOOBI Pa3MHOXKEHHUS OPTaHNU3MOB;

— XapaKTepU30BaTh OCHOBHBIC 3TAIbl OHTOT€HE3a OPTaHU3MOB;

— BBISIBJISITH MPUYUHBI U CYIIECTBEHHBIC MPU3HAKH MOAMGMUKAIIMOHHON U
MYTAIllMOHHOW  HU3MEHYMBOCTH;  OOOCHOBBIBaTH  POJb  W3MEHYMBOCTH B
€CTECTBEHHOM UM HCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJIEKIUU B CO3JJaHUH COPTOB
pacTeHui, Topo/1 )KUBOTHBIX U IMITAMMOB MUKPOOPTaHU3MOB;

— 0O0OCHOBBIBATH MPUYUHBI HM3MEHSIEMOCTH U MHOTooOpasusi BHUIOB,
IPUMEHSSI CHHTETHUECKYIO TEOPHUIO IBOJIIOLINN;

— XapakTepu30BaTh TOMYJALMUIO KaK €IWHUILy OBOJIOIHMH, BHUJ Kak
CHUCTEMAaTUYECKYIO KaTETOPUIO U KaK Pe3yIbTaT IBOJIOLNN;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPHI U CBOMCTB 9KOCHUCTEMBI;

— COCTaBJIATH CXEMbI MEPEHOCa BEIIECTB U DHEPTUU B IKOCUCTEME (CeTH
NUTaHMsI), TMPOTHO3UPOBATH WX W3MEHEHUS B 3aBUCUMOCTH OT HW3MEHEHUs
(bakTOpOB cpefbl;

—  apryMEHTHpOBaThb COOCTBEHHYIO TIIO3MLHMI0O TIO OTHOILEHUIO K
HKOJIOTMYECKUM IpoOIeMaM U MOBEJCHUIO B IPUPOTHON Cpeie;

— 000CHOBBIBATh HEOOXOAMMOCTh YCTOMYHMBOTO PA3BUTHUS KaK YCJIOBHUS
coxpaHeHust onocdepsr;

— OILICHHMBAaTh TMPAKTUYECKOE U OTUYECKOE 3HAUYEHHE COBPEMEHHBIX
HCCJICIOBAaHUI B OMOJIOTHHU, MEJIUIIMHE, SKOJIOTHH, OMOTEXHOJIOTHI; 000CHOBBIBATH
COOCTBEHHYIO OIICHKY;

— BBIABIATH B TEKCTE OMOJOTHMYECKOTO COJEpKaHus TpobieMy U
apTyMEHTHPOBAHHO €€ OOBSICHATD;

— TMPEJICTABIAThL OUOJOTUYECKYI0 MH(GOpPMAIUI0 B BHUJIE TEKCTa, TAOJMIIGI,
CXeMbI, rpaduKa, JUarpaMMbl U JIeJaTh BBIBOJIBI HA OCHOBAHUU IPEICTaBICHHBIX
JAHHBIX; TpeoOpa3oBbIBaTh rpaduK, TaOIUIy, OUArpaMMy, CXEMy B TEKCT
OMOJIOTUYECKOTO COCPKAHUS.

— OpraHu30BbIBaTh U TPOBOJUTH HHAMBUAYAJTHHYIO HCCIIEIOBATEIIbCKYIO
NeATEILHOCTh 0 Owojornu (Wiu paspadaThiBaTh WHIWBUIYAIBHBIA TPOEKT):
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh pabOTy, OTOMpaTh W MPEeOOPa3OBBHIBATH
HEOOXOIUMYI0 HH(OPMALNIO, MPOBOAUTH HKCIEPUMEHTHI, HWHTEPIPETHPOBATH



pE3yNbTaThl, 1€JaTh BBIBOJBI HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB, MPEICTABIATh
IPOAYKT CBOUX HCCIIEIOBaHU;

— IPOTHO3UPOBATH IOCJEJICTBUS COOCTBEHHBIX HCCJIEIOBAHUI C Y4ETOM
TUYECKHUX HOPM M SKOJIOTMYECKUX TPEOOBAHU;

—  BBIICJATH  CYLIECTBEHHBIE  OCOOCHHOCTH  JKU3HEHHBIX  IIMKJIOB
IPEJCTaBUTENIEH pa3HbIX OTAEJIOB PACTEHUH M TUIIOB YKUBOTHBIX; M300pakaTb
LUKJIbl Pa3BUTHUS B BUJIE CXEM;

—  aQHAIM3UpPOBaTh W  HUCIHOJB30BaTh B  pEHICHMH  YYEOHBIX U
UCCIIEIOBATENbCKUX 3aa4 HMH(POPMAIMI0O O COBPEMEHHBIX HCCICIOBAaHUSAX B
OMOJOruu, MEAULIMHE U 3KOJIOTHH;

— apryMEHTHUpPOBaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHO-HAyYHOTO H
COLIMOTYMAHUTAPHOT'O 3HAHMSI B 3M0XY UH(POPMALIMOHHON LIMBUIIM3ALUY;

— MOJIEJIMPOBATh MU3MEHEHUE 3KOCHCTEM IO BIUSHHEM Pa3IMYHBIX TPYIII
(bakTOpOB OKpY:KAIOIIEH Cpebl;

— BBIABJIATH B IIPOLIECCE HCCIENOBATEIBCKOW NEATEIbHOCTH IOCIENCTBUS
AHTPOIIOTEHHOI'O0 BO3JCHCTBUS HAa 3KOCHCTEMBI CBOETO PETHOHA, IpeaIararhb
CHO0COOBI CHUYKEHUS! aHTPOIIOI€HHOT'O BO3JIEMCTBHS HA SKOCUCTEMBI;

—  HCIOJb30BaThb MPUOOPETEHHBIE KOMIIETEHIIMM B  IMPaKTUYECKOU
JESTEIIbHOCTH U MOBCETHEBHOM JKMU3HM NIl IPUOOPETEHUS OMbITa ACSTEIBbHOCTH,
IpeaIIecTBYIOLIEH Mpo(eccnoOHaIbHOM, B OCHOBE KOTOPOM JIEKUT OMOJIOTHUS Kak
y4eOHBII IpeIMET.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

| cemecTp 57 yacoB
BBenenue 24
Conepxxanue

buonorus kak KOMIIEKCHAsI HAyKa, METO/bl HAYYHOT'O IMO3HAHUS, UCIIOJIb3YEMBIE B
ounonorun. CoBpeMEeHHbIE HallpaBiieHUs B Onoioruu. CBsi3b OMOJIOTHH C APYTUMU
HaykaMd. Posib Ouonorun B (OPMHPOBAHWM COBPEMEHHOW HAyYHOH KapTHUHBI
MHUpa, NPAKTUYECKOE 3HAYEHUE OHOJOrHYecKuX 3HaHUh. OOBEKT H3y4YeHUs
Ounonorun — kuBas npupoja. [Ipu3HaKy )KUBBIX OPraHU3MOB U KX MHOI000pa3ue.
YpoBHU OpraHU3aIH )KMBOW MPHUPOALI. BeIMoaHeHne 3aKOHOB (PU3UKU U XUMHUH B
*KnBOW npupoae. CUHTE3 €CTECTBEHHO-HAYYHOIO U COUMOTYMAHUTAPHOTO 3HAHUSA
Ha COBPEMEHHOM »JTale€ pa3BUTHUS LMBWIM3ALMU. METOIbl IMO3HAHMS >KUBOU
npupobl. O0mue 3aKOHOMEpHOCTH Ouonoruu. Ponb OuOJOrMM B MEIUIMHE U
IIPaKTUYECKOM JEATEIBbHOCTH JIoJed. buosornueckue cucTeMbl Kak MpeaMeT
U3y4eHUs OMOJIOTHMHU. DKCIEPUMEHTAJIbHbIE METOJIbI B OMOJIOIMH, CTATUCTUYECKAs
00paboTKa JIaHHBIX.

JemoHcTpanuu

buonornyeckne CHCTEMBI Pa3HOTO YPOBHS: KIIE€TKA, OPraHu3M, MOITyJIsIus,
skocucTteMa, orochepa. [lapcTa x1BOM MPUPOIBI.

| PASJIEJI. YYEHUME O KUIETKE. 26 4
1.1 IuToJiorus — HAYKa 0 KJIETKe. 2y
Knerka — cTpykTtypHass u (QyHKUMOHAJIbHAs €IWHUIIA OpraHu3Ma. Pa3Butue

uuronoruu. Kietku u ux pasHooOpasue B MHOTOKJIETOYHOM OpTraHU3MeE.
Huddepennuponka kinetok. Kierounass Teopusi B CBeTe COBPEMEHHBIX JTaHHBIX O
CTpoeHMM U GYHKIUSIX KIETKH.  MeToabl HCCIeNoBaHusS KIETOK. Teopus
cUMOUOTEHe3a.

JlemoHcTpanuu

CtpoeHHE KJIETOK MPOKApPUOT M IYKAPUOT, CTPOCHHE M MHOT000paszue KIETOK
pPacTeHUN U )KUBOTHBIX. PazHble MOJENN MUKPOCKOIIOB. [IopTpeThI yueHBbIX.

1.2 XumMHn4yecKHil COCTAB KJIETKH, HCOPTaHNYeCKHUe BellecTBAa. 24
XUMHYECKHUM  COCTaB  KJIETKM, IIOHSATHE O  Makpo-, MHKpPO-, H
ynbTpamMukpodnaeMeHTax. ConepkaHue XUMHUYECKUX COEAMHEHUN B KieTke. Poib
BOJBI B KieTke. ['uapopunbHOoCTh U ruApohoOHOCTh. Posib MUHEpaNbHBIX COJeH B
KJIeTKe, OyepHble CBOMCTBA.

JdemoHcTpanuu

XHUMHUYECKUE JIIEMEHTHI.

1.3 Oprannyeckue BenecTBa KieTku. bejaku. 24



Opranuueckne BEIIECTBA, TOHITHE O PETYISIPHBIX ©  HEPETYISPHBIX
ouononumepax. Hanorexnonoruu B Ouosoruu. CTpoeHHE U CBOWCTBA OEJIKOB.
CrpykTypa O€IKOBBIX MOJEKYJ. AMUHOKUCIOTHBIN cocTaB OenkoB. JleHaryparus,
peHatypanusi. buosornyeckas poyib OEITKOBBIX MOJEKYJd. MeXaHu3M JeHCTBHS
(hepMEeHTOB.

JdeMoHCcTpau

CrtpykTyphl 0eKOBBIX MOJieKyl1. Mogenb nentuaa. Buneobunsm.

1.4 Oprannyeckue BelecTBa KJIETKU. YTJeBoAblL. JInnuasl. 2y
Knaccudukamnus yriaeBogoB. MoHocaxapuabl, OJUTOCAXapHUIbl M TOTHCAXapUIbL.
Crpoenue yrneBojoB. DyHkuuu U  OHUOJOTHYECKAs POJb  YIJIEBOIOB.
Knaccuduxanus munuaos. Ctpoenue unuaoB. OyHkiuu u Guosnoruyeckas poib
JIMIINAIOB.

JemoHcTpanuu

Xumudeckue GopMyJIbl TUITUI0B U yTIIEBOIOB.

1.5 HykiennoBbie KHCJI0TbI. AT®. 24
Hcropust OTKPBITHS HYKJIEHMHOBBIX KUCIOT. Buael HyknenmHoBbIX kucior. JIHK:
CTpOEHHME, CBOWCTBa, MecTomnoyiokenue, (ynkuuu. PHK: cTtpoenue, Bumsl,
¢yakun. AT®: crpoenue, QpyHKuH. Jlpyrue opraHuyecKue BEIIECTBA KIIETKH.
HanoTexHo10THMU B OMOJIOTHH.

JleMoHCTpanumn

[Toptpets! yuensix /1. Yorconan ®. Kpuka. Mogens ctpykrypsl Monekynsl JJHK

1.6 buocunTe3 Gestka 24
buocunTes Oenka, peakiuu MaTpU4IHOro cuHTe3a. [[oHsITHE 0 TeHeTUYEeCKOM KOJIE.
CBoiICTBAa TEHETUYECKOTO KOJa. DBOJIOLUS MIpeACTaBIeHn 0 reHe. COBpeMEHHbIE
MIPE/ICTABIICHUS O TeHE U TeHoMe. Perymsius paboThl TEHOB M MPOIIECCOB OOMEHa
BEILIECTB B KJE€TKE. ['€HHas WH)XEHEepus, TeHOMHKa, NpoTeomuka. Hapymenue
OMOXUMHUYECKUX TMPOIIECCOB B KJIETKE MO BIUSHUEM MYTareHOB U HApPKOTCHHBIX
BEIIECTB. DTarbl CUHTEe3a Oenka. TpaHCKpUMIIKS U TPAHCTSIHUA.

IIpakTudeckoe 3ansaTue Ne 1. [IpuroroBiaeHue M onucaHue MUKPOIpENapaToB
KJIETOK PACTEHUM.

JdemoHcTpanuu

['enetnueckuii koa. Buneoduibm 6nocunTes 6enka.

1.7 ®opMbl cyllecCTBOBAHUS KHBOI MaTepuH: HEKJIETOYHbIE U KJETOYHbIE
(popMmbI KU3HU. 24
@dopMbl  cymiecTBOBaHUsA KUBOH  Marepur. (OCHOBHBIE  OTJIUYHMTCIIHHBIC
OCOOCHHOCTH  KJIETOK NpPOKapHOT. OTIMYUTENbHBIE OCOOCHHOCTH  KIIETOK
sykapuoT. Bupycel — Hekserounasi popma xxu3Hu. CriocoObl Iepe1adyn BUPYCHBIX
uHpeKIMi 1 Mepbl Npo(UIaKTHKKH BUPYCHBIX 3abojeBanuil. Bupyconorus, ee
PAKTHYECKOE 3HAUCHHUE.



IIpakTuyeckoe 3ansitue Ne 2. HaGaioeHre KJIE€TOK pacTeHU U )KUBOTHBIX MO/
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax, uX ONMCaHHUE.

JdeMoHCcTpauu

CrpoeHue KJIETOK MPOKapHOT M dyKapuoT. MHorooOpasue KJIETOK pacTeHHUU U
KUBOTHBIX.

1.8 Ctpoenne ryykapuornueckoii kjierku. Kiierounas memoOpana. 24
OCHOBHBIE CTPYKTYpbl 3YKapUOTHUECKUX KJIETOK. [loBepXHOCTHBIN ammapar
kineTku. CrtpoeHue Omonormueckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
MIa3MaTUYECKYI0O MEMOpaHy: aKTUBHBIH W TACCHUBHBIM TPAHCIOPT. DK30IUTO3,
9HIOIUTO3, (HarolrTO3, MMHOIUTO3.

JleMoHCTpauun

Mopens miazmMaTudeckoi MemOpanbl. BugeodguiabsM muHONKUTO3 U (HarouTos.

1.9 OnHoMeMOpaHHbIe OPraHOU/bI KJIeTKH. JIByMeMOpaHHbIe OPraHOU/IbI;
HeMeMOpaHHbIe opranouasbl. Kiierounoe sapo. 24

[uromnasma. ['mamomasma. Opranemnsl kietkd. OpHomemOpanubie: OIIC,
Kommnnekc ['onbIxku, JHM30COMBI, BaKyOJId, MNEPOKCUCOMBL. JIBymeMOpaHHBIE
OpPraHOU/bl: MUTOXOHJPHUH, MacTuabl. HememOpaHHble OpraHouabl: PUOOCOMBI,
KJIETOYHBIA LIEHTP, MUKPOTPYOOUKH, MUKpopuiameHTsl. Bxmouenus. Mcrtopus
OTKpBITHUSA sA1pa KIeTKU. AnepHas obonouka. Kapuomnnaszma. Anpeimku. XpoMaTuH.
Crpoenue u PpyHkiuu xpomocoM. Kapuotun. @yHkuuu siipa B KIETOYHOM LUKIIE.
IIpakTnuyeckoe 3ansaTue Ne 3.

CpaBHEHHE CTpOEHHsSI KIETOK JKMBOTHBIX W  PAaCTEHUHM IO TOTOBBIM
MHKpPOIIpenapaTam.

JlemoHcTpanuu

Mogenb s3ykapuoTrueckon KieTtku. Moaenu xpomocoMm. Kapuorwur.

1.10 O6men BemecTB 1 3Hepruu. [lnacTnyeckuii o00MeH 24
OOmen BemecTB W dSHeprur. DOEpMEHTATHBHBIM XapakKTep peakiuii oOMeHa
BetlecTB. Accummiauusg U auccumuisius. [lnactuueckuit oomeH: (oTOCUHTES,
cBeToBasi U TeMHOBas (pa3bl. ['erepoTpodHas accumMmsnys. XeMOCHHTES.
JdemMoHcTpanuu

Cxema (oTocuHTe3a.

1.11 JHeprerudeckuii 0OMeH. 24
DHepreTudeckuii oOMmeH. buonormueckoe okucieHue. bpoxkeHue. DTanbl
SHEPreTUYECKOro oOMeHa. A»poOHOE U aHA’pOOHOE JbIXaHHe. PoJib KIETOYHBIX
OpPraHoOUI0B B MPOIECCaxX IHEPreTUUECKOro 0OMEHa.

JlemoHcTpanuu

Cxema karabonm3ma.



1.12 O6meH BellecTB B OPraHu3Me. 24
[Tonarue obmeHna BemecTB. OOMeH OenkoB. OOMeH aunuaoB. OOMEH YTrIeBOOB.
Bonno-coneBoii oOMeH. ButaMuHEL.

JdeMoHCcTpau

Cxema nupamMuIbl MUTAHUS.

1.13 KinerouHblii Hukja. MuTo3. 2y
Knerounsii nukin: umuTepdaza u aenenue. ComMaTHMyeckue W TOJIOBBIC KIIETKH.
Awmuto3. OTkpbiTHe MUTO3a. HTEep(da3a — MoAroToBKa KIETKU K AeneHuto. daspl
muTo3a: mpodaza, meradasza, anadaza, Tenodasza, muTOoKMHE3. buomormueckoe
3HaYeHHE MUTO3a.

Il PA3AEJI. PABMHOXEHUE. HUHIAUBUAYAJIIBHOE PA3BUTHUE
OPT'AHU3MOB 144

2.1 MHuoroo0pa3ue opranu3smMosB. becnosioe pazmHo:xenue. 24
MHoroo6pa3ue opranu3smMoB. OCOOEHHOCTH OJHOKJIETOYHBIX, KOJOHUAJIBHBIX U
MHOTOKJIETOYHBIX OpraHM3MOB. B3anMOCBsI3b TKaHE, OPraHOB, CUCTEM OPraHOB
KaK OCHOBa LEJIOCTHOCTU opraHu3ma. CrnocoObl pa3MHOXKEHUS Y pacTeHUNl u
KUBOTHBIX. JKW3HEHHBIE IMKJIbI pa3HbIX TIpPyHI opraHu3smMoB. becnosoe
pPa3MHOXEHUE OJIHOKJIETOUHBIX. becnoioe pa3MHOKEHHE MHOTOKJIETOYHBIX.
JleMoHCTpauumn

MHuoroo0pasue opranu3MoB.

2.2 ITos10BOE pa3sMHOKEHUE OPTraHU3MOB, CTPOEHHE MOJIOBbIX KJIETOK. 2y
[TonoBoe pa3MHOKEHUE OJHOKJIETOUHBIX OpraHu3MoOB. KoHbroramus, Kamyssius.
[TonoBoe pa3MHOXKEHNE MHOTOKIJIETOYHBIX OPTaHU3MOB. BUbI OIIIOAOTBOPEHHUS Y
*KUBOTHBIX. [loHsITHE 0 MapTeHoreHesze u repmadpoautume. CTpoeHHE MOJTOBBIX
KJIETOK.

JlemoHcTpanuu

CtpoeHue MojoBbIX KIETOK.

2.3 Meiio3. 24
Meiio3 B KU3HEHHOM LUKIJIE OpraHu3mMoB. DOPMUPOBAHUE IIOJOBBIX KIIETOK Y
IBETKOBBIX PACTEHHA U TMO3BOHOYHBIX JKUBOTHBIX. OTKpbITHE MeHO03a.
Penykimonnoe u skBanuoHHoe nenenue. daspl Meiosza: mpodaza, Meradasa,
anadaza, tenodasza, uuTokuHe3. buonornueckoe 3HaueHue Meio3a. Perymnsius
JeJIeHUs] KJIETOK, HapyUIEeHUsl PeryJsiiuy Kak npudyuHa 3abosieBanuil. CTBOJIOBBIE
KJICTKH.

JlemoHcTpanuu

Buneopuasm «Metiosy.



2.4 I'amertorene3. Omnonorsopenue. /[BoiiHOe OIUIOAOTBOPEHHE Y IIBETKOBBIX

pacreHui. 24
["ameTorenes. O6pa3zoBaHue )KEHCKUX MOJOBBIX KiIeTokK. OBorene3. OOpa3oBaHue
MY>KCKHX MOJOBBIX KiIeTOK. CnepmaTtorenes3. OmnoaorBopenue. [loHsTue 00

OIUI010TBOPeHUH. CTpOEHUE KEHCKOTO U MYKCKOTO raMeTrodura y I[BETKOBBIX
pacTeHui. JIBOMHOE OTIJIOAOTBOPEHUE IBETKOBBIX PACTEHHUM.

JdeMoHCcTpauu

OBorenes, criepmarorene3. Buaeodunsm «OmnogoTBopenuey. OmiogoTBOpeHne
Yy PaCTCHUH.

2.5 OHTOreHe3. IMOPHOHAIbHOE Pa3BUTHE. 24
[Tonsitue 06 ontoreHese. Craguum >MOpHOTeHe3a: 3WUrora, OnIacTysa, racTpyla,
TUCTOOPTaHOT€HE3.

JemoHcTpanuu

Cranuu sMOpuoreHesa.

2.6 OnTorenes. [loctoMOproHaiLHOE pa3BUTHE. 24
[TocTambOpuonansHOe pazsutue. Pazputue ¢ npespaimienuem. [Ipsamoe pazputue.
JlemoHcTpanuu

Tunel MOCTAIMOPUOHATBHOTO PAa3BUTHUS KUBOTHBIX

2.7 IlpakTuyeckoe 3ansTue Ne 4., 24
BrisiBeHne n onucaHue NMPU3HAKOB CXOJCTBA 3apOAbINIEN YEIOBEKA U APYTHX
II03BOHOYHBIX KaK J0Ka3aTeJIbCTBO UX BOJIOLMOHHOTO POACTBA.

111 PASAEJI. OCHOBBI TEHETUKU U CEJIEKLIUH. 154

3.1 BBenenue B reHeTuky. MOHOrHOpuaHOE M TMTMOPUIHOE CKPelIMBaHue. 24
HcToprisi BOBHUKHOBEHHUS U Pa3BUTUS T€HETUKU, METObI TEHETUKHU. | eHETHUECKHE
TEPMUHOJIOTHSI M CUMBOJIMKA. ['eHOTHMNT M ¢deHOTHN. BeposSTHOCTHBIN Xapaktep
3aKkoHOB TeHeTuku. buorpadus I'. Mennens. Bkmang I'. Mennens B pasButue
Hayku. HamOonee BaXHbIE OTKPBITUS HAayKH 3a TOCJIEAHHE CTO JIET. 3aKOHBI
HacienacTBeHHocTH . MeHaenss u yclioBUS WX BBIMOJHEHUS. MoHOTHOpUIHOE
ckpemuBanue. 1 3akon Menaens. 2 3akoH Mennens. 3 3akoH MeHens.
JdemoHcTpanuu

[Toptpetsl yuensix. Buneodpunbsm I'perop Menperns.

3.2 IlpakTnueckoe 3ansTue Ne 5. 24
CocTaBjieHHE€ MPOCTEUIIMX CXEM  MOHOTHUOPUIHOTO U  JUTHOPHUIHOTO
CKpElIMBaHUs.

JlemoHcTpanuu

1 u 2 3akonsI ['peropa Menaens.



3.3 XpomocomHasi Teopusi HacjeAcTBeHHOCTH. Cuensienue. 24
Tomac Mopras. XpoMOCOMHast TEOpHsI HACJIEICTBEHHOCTH: OCHOBHBIE ITOJIOKEHUS.
JdeMoHCcTpauu

XpOMOCOMHAas1 TEOPHsI HACIIEICTBEHHOCTH.

IIpakTuyeckoe 3ansaTue Ne 6.

Pemenue reneTndeckux 3aaad.

3.4 HacienoBaHue NPU3HAKOB, CHEIUIEHHBIX C MOJIOM. 24
CuerieHHOE HacnenoBaHue, KpoccuHrosep. CLEMIEHHOE ¢ MOJIOM HaclleI0BaHuE.
['pynms CUECTUICHUS. Onpenenenue  moja. I'enetnueckue OCHOBBI
WHIUBUYAIBHOTO pa3BUTHs. | eHeTHUeCKOe KapTUPOBAHHUE.

JleMoHCTpauun

['pynmsl cueruieHus.

3.5 MH3menuuBoctb. HaciencrBenHass wu3MeH4YnBOCTh. HacieacTBeHHbIe
00J1e3HU. 24
['eHeTHKa yenoBeKa, METOJbl U3YyUYCHHS] T€HETHKU YEJIOBEKAa. 3HAUEHUE T'€HETHKU
JUISL MEIUIIUHBI, STUYECKHE acleKThl B O00JacTH MEIUIUHCKOM T'€HETHKHU.
N3menunBoCcTh, (popmMbl M3MEeHYMBOCTH. HacnencTBeHHass W3MEHYMBOCTH. Bumbl
HACJIEICTBEHHOW M3MeHUMBOCTU. KoMOMHATUBHAS U3MEHYMBOCTH, €€ UCTOYHUKHU.
MyTannoHHass ©3MEHYNBOCTh. MyTannuu, BUAbl MyTauuid. MyTareHsl, UX BIHUSHUE
Ha OpraHu3Mbl. MyTaluu Kak MOpUYMHA OHKOJIOTHYECKUX 3a00JICBaHUM.
BHesnepHass HacneICTBEHHOCTh M W3MEHUMBOCTh. JnureHerwka. [loHstue o
HACNIEJICTBEHHBIX  OOJIE3HsIX W uXx  npenaynpexiaenue.  Kiaccudukanus
HACJIEJICTBEHHBIX 00Jie3HEH. XPOMOCOMHBIE U T€HHBIE OOJIE3HMU.

JleMoHCcTpauumn

Bunbr mamenunBoctu. HacnencrBeHHsie 60J1e3HN YeIOBEKa

3.6 ®eHoTUNHYECKAS U3MEHYNBOCTD. 24
I'enotun u cpena. HenacnencreenHnass u3meHunBOCTh. Hopma peakuuu npusHaka.
BapuanunoHHbIi ps ¥ BapuallMOHHas KpUBasi.

IpakTuyeckoe 3ansaTue Ne 7.

AHanu3 peHOTUITUYECKON N3MEHUYUBOCTH.

JdemoHcTpanuu

MoaudukannoHHass ”3AMEHYUBOCTb.

3.7 'eHeTHKA ¥ ceJIEKIIUS. 24
Homectukanust u cenekiusi. OOJacTH NPUMEHEHUsS] TEHETUKH B IMPAKTUYECKOU
NESITEIbHOCTH. DBHOTEXHONOrHs, €€ HampaBJICHUS W IEpPCIEKTUBBI pPa3BUTHUSL.
[{eHTppl OJOMAIIHMBAHUSA YKUBOTHBIX M LIEHTPHl MNPOUCXOXKICHUS KYJbTYPHBIX
pacteHuil. MeTopl CENEeKITNU, NX TeHETUUECKHEe OCHOBBI. VICKyCCTBEHHBINH O0TOOD.
YckopeHue U MOBBIIMICHHE TOYHOCTH O0TOOpa ¢ MOMOIIBI0 COBPEMEHHBIX METOJIOB
TEHETUKA M OMOTEXHOJOTHH. ['€Tepo3nc W €ero MCIOJb30BaHUE B CEJCKIIUU.



Pacmupenne  TEHETHMUECKOTO0  pa3HOOOpa3us  CENEKIMOHHOTO  Marepuaia:
MOJMIUIOUIUSI, OTHAJeHHass TUOpUIW3aIus, SKCIEPUMEHTAJIbHBIA MYyTareHes,
KJICTOYHAsT HWHXXEHEPHUs, XPOMOCOMHAsl WHXEHEpUs, TEHHas HWHXKXCHEepUs.
buobe3omacHOCTE.

JdeMoHCcTpauu

I'eneTuka u cenekius.

IIpakTuyeckoe 3ansaiTue Ne 8. BeisiBiieHHEe MyTareHOB B OKPY>Karolleil cpee u
KOCBEHHAas OLIEHKA BO3MOYKHOTO UX BIUSAHUS HA OPTaHU3M.

3.8 CeMuHap no Tperbemy pasjedy. lu



Il cemecTp 54 4

IV PA3JAEJL Ilpoucxoxaenue u pa3BuTHe *KU3HU HA 3emiie. IBOJTIOIHOHHOE
yueHHue 124

Tema 4.1 IIpouncxoxaeHue »KU3HA HA 3eMmJie. 24
MeTonbl AaTUPOBKHU COOBITHI MPOILIOr0, FeOXpOHOJIOrnYecKkas mkana. OCHOBHbIE
aTansl 3BoJonun onochepsl 3emiau. KimroueBbie COOBITHS B 3BOJIONNH PACTEHUN 1
KUBOTHBIX. BbIMUpaHuW€ BHJIOB W €ro NPUYUHBI. [HIOTE3bl MPOUCXOKICHUS
KU3HU Ha 3emiie: KpealroHu3M, aOMOTreHe3, TEOpHUsl CTAllMOHAPHOTO COCTOSIHUA,
TEOpHsl MAHCIEPMUH, Teopus Oumonodzsza. [IpoucxoxkaeHre MHOTOKJIETOYHBIX
OpraHU3MOB.

IIpakTnuyeckoe 3ansitue Ne 9. AHaiM3 M OIEHKA pPa3JUYHBIX TUIOTE3
IIPOUCXOXKICHUS KU3HH.

JemoHcTpanuu

[TopTpeTsl yueHbIX OHOTIOTOB U (PUI0COGOB.

Tema 4.2 lonapBuHoBcKuUii nepuox 6uosoruu. OCHOBHbIE MOJIOKEHUS] TEOPUH

Y. lapBuna 24
Pazeutne sBomtounonsbix unaei. Hayunsie B3rmsael K. JIlunnes u XK.b. Jlamapxka.
CBuaeTENbCTBA  3BOJIIOLIMU KUBOUN PUPOIBL: NaJI€OHTOJIOTHYECKUE,
CPaBHUTEIbHO-aHATOMUYECKHE, AMOPUOIOTUYECKHE, ouoreorpapuyeckue,

MOJIEKYJISIpHO-TeHETHUEeCKHE. OCHOBHBIE JTaIlbl ABOJIOLMH OPTaHUYECKOTO MHpa
Ha 3emne. Hcropuss  3BOMIONMOHHOrO  MHpPOBO33peHus. [Ipenmoceuiku
BO3HMKHOBeHUs1 Teopun Y. JlapBuna. buorpadus Y. /lapBuHa. DBOIIOLMOHHAsA
teopus Y. /[apBrHa: OCHOBHBIE MOJIOKEHUS TEOPUU.

JlemoHcTpanuu

[IpencTaBuTeNny peaKux U UCUE3AI0IUX BUIOB )KUBOTHBIX U PACTEHHIA.

Tema 4.3 CoBpemeHnHoOe COCTOSIHME  JBOJIIOIHOHHOIO  Y4YeHHS.
MHKPO3BOJTIOHS. 24
MuxkposBomonus. PaszButne mnpencraBieHud o Buuge. Bupn, ero kpurepuw.
[Monynsanust kak (opma CyIIECTBOBAHUS BHJA W KaK JJIEMEHTApHAas €IUHUIA
sBotonnu. llomynsanuonHass cTpykTypa Buja. Jlpeid reHOB U ciydyaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHMs TeHO(POHIAa TOMyJSUU. YpaBHEHUE Xapau—
BaitnO6epra. MosekyasspHOT€HETHYECKUE MEXaHU3Mbl  ABOJOIUU.  DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYyLIas, CTaOWIM3UPYIOIIAsi, JAU3PYITHUBHAS.
Dkoyioruueckoe W reorpaduueckoe BHI000pazoBaHue. DaKTOPbl HBOIOIUU:
MYTaIlMOHHBIN TPOLIECC, U30JSIUHU, BOJHBI YHUCIEHHOCTH.

IMpakTuyeckoe 3ausitue Ne 10. Omnucanme ocobeil oOmHOTO BHAA TIO
MOP(OJIOTHIECKOMY KPUTEPHIO.

JlemoHcTpanuu

®opmbl €CTECTBEHHOTO 0TOOpa



Tema 4.4 3akoHOMEpHOCTH HANIPpaBJIeHUs! IBoTIOUMU. Makpo3dBoawonus. 24
Makpossosronius. HanpasieHus v nmytu 3Bosronuu. buoJIOrHYecKuil perpecc u
nporpecc. Apomopdo3bl. OBomonMs U OHTOreHe3. POpMbl  HBOJIIOLUU:
JUBEPreHIMs,  KOHBEPreHLHWs,  Napauienu3M.  MexXaHu3Mbl — aJanTanyu.
KosBomtonusa. Posb 3BOMIIOLIMOHHON Teopuu B (POPMHUPOBAHUM €CTECTBEHHO-
HAyyHOW KapTUHbI Mupa. MHorooOpa3ue OpraHM3MOB U MPHUCHOCOOJIEHHOCTh
OPraHM3MOB K cpeae OOuTaHMsl Kak pe3yiabTaT 53BoJouud. [IpuHIUIBI
Knaccupukanmu,  cucreMatuka.  OCHOBHBIE  CHCTEMaTHYE€CKHE  TPYIIIBI
oprann4eckoro Mmupa. CoBpeMeHHbIE TOAXO0/bI K KIIACCU(PUKALIMA OPTaHU3MOB.
IIpakTuyeckoe 3ansaTue Ne 11. [IpucrnocoOaeHre OpraHU3MOB K Pa3HBIM CpesiaM
obuTanus (BOAHOI, HA3eMHO-BO3AYLIHOM, TOYBEHHOI).

JleMoHCTpanumn

DBOJIIOLMOHHOE JIEPEBO PACTUTEIBHOTO U )KMBOTHOI'O MHPA.

Tema 4.5 AuTponorenes pA |
CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOXKIACHUU 4esloBeKa. CUCTEMaTHYECKOE
IIOJIOXKEHUE YEJIOBEKA. OBOJIOLMS YeaoBeKa. DakTopbl 3BOJIIOLMHM YEIOBEKA.
UepTel cXOACTBA 4YEIOBEKa W OKUMBOTHBIX. JlOKa3aTelnbCTBO  YKUBOTHOIO
IIPOUCXOXKICHHUS Yes0BeKa. PynuMeHTsl. ATaBHU3MBI. CooTHOIIEHNE
OMOJIOTMYECKUX M COLMAIBbHBIX (PAKTOPOB B MPOUCXOXKACHUH YEJIOBEKA.
JIBrokymye cuiael aHTponoreHesa. Pacel 4YenoBeka, UX IPOUCXOXKICHUE H
€IUHCTBO.

IIpakTnueckoe 3anaTue Ne 12. AHanmM3 M ONEHKA pA3IUYHBIX THUIIOTE3 O
IIPOUCXOKICHHUS YEITOBEKA.

JleMoHCTpauumn

YepTsl CXOACTBA U pa3IMUMsl YEIOBEKA U KUBOTHBIX. UepThl CXOACTBA YEJIOBEKA U
npumatoB. [Ipoucxoxaenue yenoseka. UenoBeueckue pacsl.

4.6 CeMUHap MO YeTBEPTOMY pa3jelry. 24
V PA3BJAEJI. TMAPA3BUTOJIOTUA 224
Tema 5.1 Ilapa3zuTu3dM Kak ?3KoJOTrHYecKoe siBjieHHe. BBegeHue B
MEIUIUHCKYI0  Napa3uToJIOTHIO. IIpupoaHo-oyarosbie  00J1€3HH.
Ipopuiaakruka NMapasuTapHbIX 3a00J1eBaHUIA.
24

@®opmbl B3anMOOTHOLIIEHUH. [Tapa3sutrusm kak skosornyeckoe ssieHue. [lpeamer u
3aJlayu MEIUIMHCKOM napasuronoruu. Knaccudukanus napazuroB. Opranusm Kak
cpena oburtanus. IIpupogHo-ouaroBbie Gonesznu. [IpoduiiakTuka mapasuTapHbIX
OoneszHeil. O6miecTBeHHas U InyHas npoduiaktuka. [lonsTue o geBactanuu.
JlemoHcTpanuu

['pynmet mapasutoB. Buneodunsm. KoMmoHeHTs pupoIHOTO ovara.



Tema 5.2 MeauuuHckasi IpoT0300JI0T S, 24
MenuuuHckass  npoto3oosiorus.  IlapasuTudeckne — Kiacchl — MPOCTEHIIUX.
Oco0EHHOCTH CTPOEHHUS MPOCTEUIIINX.

JdeMoHCcTpau

[TapazuTrueckue nNpoCcTeuIme.

Tema 5.3 Ilpocreiimue mnapa3suThl NHUIIEBAPUTEILHONH HW MOYeNoJ0BOM
CHCTEMBI. 2y
PotoBas ameba. Kumeuynas wu guseHtepuiiHas ameObl. Brnaramumnas
TpuxomoHaza. Jismonus, 6anaHTHINHA.

JleMoHCTpanumn

PoroBas ameba. Kwumeunas u  gu3eHtepuiiHas ameObl.  BrnaranuinHas
TpuxoMoHajaa. JIamonusi, OanaHnTuIuin.

Tema 5.4 TlpocTeiimue napa3utbl BHyTPEeHHE cpeabl. pA |
Jlermmanus. Tokcomnazma. MansspuiiHbIN IJ1a3MOAUN.

JKu3HeHHbIE LIMKJIIbI MIPOCTEUIINX MTapa3uTOB BHYTPEHHEN CPE/IbI.

JemoHcTpanuu

[Ipocreimme napa3uTsel BHYTPEHHEN CPEBI.

Tema 55 MeauuuHckass reJbMUHTONOTUSA. CoCAJbBIIMKN — Mapa3suThI
qeJI0BeKa 2y
Menuuus.ckast ~ renbMuHTONOTHS.  Ilapasutudeckue  TUNBI  TEIBMHUHTOB.
OcoOeHHOCTH  CTpoeHus redbMUHTOB. (OCOOEHHOCTM  CTpOEHHs  KJacca
cocalnbIIMKOB. JKM3HEHHBIM IHUKJI COCAIbIIUKOB. IIeUeHOYHBINM COCAJIBIIHK.
Komraunii cocanpmuk. JIaHIIETOBUIHBINA COCAIBIITUK

JlemoHcTpanuu

[Tapazutndeckue TUIbl reIbMUHTOB. COCANIBIIIMKY — Mapa3UThl YEJIOBEKA.

Tema 5.6 JlenTo4YHBIe YepBH. JIEHTOUHbIE YePBHU, UCIOJIL3YIONIHE YeJI0BEKA B
KaYecTBe OKOHYATEJIBHOI0 XO03siMHA. JIeHTO4YHBbIE 4YepBH, HCIOJb3YIOLIUE
YeJ0BeKa B KaYecTBe IPOMEKYTOYHOI'0 X035IMHA.
24

Crtpoenue JeHTOUHbIX 4YepBed. OCOOCHHOCTH >KM3HEHHOTO IMKJIA JICHTOYHBIX
yepBei. [laTrorenHoe aeiicTBUE, TMAarHOCTUKA, TPOQUIaKTUKaA 3a00JIeBaHU.
berumii nenens. CBUHOW 1eneHb. [IIUpoKui JeHTEl. DXUHOKOKK. AJIBBEOKOKK,
KapJIMKOBBIN LECTIEHD.

JemoHcTpanuu

JleHTOUHBIE UEPBU

Tema 5.7 KpyrJibie yepBU-re0oreJJbMUHTbI, 0MOTeJIbMUHTBI. 24



Oco0OeHHOCTH  CTpOEHHS  KpYyIibIX  uepBeil. ['eorenbmMuHTBL.  Ackapuna
4eJIOBEUECKasl, KpHUBOTOJIOBKA 12-tm mepctHOM Kumku. OcTpuma, BIIacOTJIaB.
buorensmunThl. TpuXnuHEIa, pULITa.

JdeMoHCcTpau

Kpyrasie uepsu.

Tema 5.8 MeauuuHckasi apaxHOIHTOMOJIOTUSA. MeaMIIUHCKOe 3HA4YEHHUE
naykooopasubix. Kiemm-nepenocuuxku Bo30yaurtesieii Oosesneii. Kiuemm -
NOCTOSTHHBIE Napa3uThl YyeJIoBeKa.
2y

MeauuuHckoe 3HaueHHe NayKooOpa3HbIX. SnoBuThie maykooOpasHeie. Kiemnu-
MEePEHOCYUKN BO30ynuTene Oose3neil. CeMEMCTBO HKCOJOBBIC: TaeKHBIM,
cobaunii, mNacTOMUIHBIA Kjeny. 3a0o0JeBaHUsA, MEPEHOCUMBIE  KIICIIAMHU.
YecoTouHslii 3yAeHb. [luarnocTrka, npouiakTuka, Je4eHue.

JemoHcTpanuu

S noButeie naykoobpasusie. Knemu.

Tema 5.9 MeannuHckoe 3HAaYeHHe HaceKoMbIX. HacekoMmble MexaHMuecKue
NEePEeHOCYUKH BO30yauTeseii 00J1e3Hel. 24
MenuiyHCcKoe 3HAauYeHUE HAaceKOMbIX. HacekoMble MEXaHUYECKHE IEePEHOCUMKHU
BO30OyauTenen 6onesneil. Tapakansl. Myxu

JleMoHCTpanumn

Hacexombie

Tema 5.10 Hacexkomble - BpeMeHHbIe KpoBococyine napasurbl. Hacekombie -
NOCTOSIHHBbIE KPOBOCOCYLIHE NTAPA3UTHI. 2y
Hacekomple - BpeMEHHBIE M MOCTOSIHHBIE KPOBOCOCyLIME IMapa3utbl. Komapsl.
MocxkuTtsl. bioxu. B,

JlemoHcTpanuu

Hacekompbie

Tema 5.11 Cemunap pA |
VI Pa3aes. OcHOBBI DKOJI0THH 184

Tema 6.1 [Ipeamer, 3a7a4u 1 NP0GJIeMbI IKOJOTHH KAK HAYKH. 24
[IpeamerT, 3agaun U TPOOIEMBI FIKOJIOTUU KaK HAYKH. IKOJIOTUYECKUE CUCTEMBI.
JlemoHcTpanuu

DKOJIOTHYECKHUE CUCTEMEI

Tema 6.2 Cpena KaK IKO0JIOTHYECKOe nousitue. Pakropsl cpeasbl.
CooTBeTcTBHE  MEXKAY OpPraHM3MaMH H  Ccpeaoll uUX  OOUTAHMS.
2y



Cpena KaK IKOJIOTUYECKOE MOHATHE. DKOJOTHYEeCKHe (DAKTOphl H
3aKOHOMEPHOCTH WX BIMSHHUSA Ha OpraHu3Mbl (IPUHLUI TOJEPaHTHOCTH,
aumuTupyromue (paxtopsl). COOTBETCTBHE MEXKIY OpraHM3MaMu U Cpeloll ux
obutanus. [lpucrnocobnenns opraHu3MoB K JIE€UCTBUIO SKOJIOTMUECKUX (PaKTOPOB.
buonornueckue  purmbl.  B3aumopeicTBue — 9KOJIOTMUECKMX  (DaKTOPOB.
DKoJjoruyeckasi HIa.

JdeMoHCcTpauu

CooTBeTCTBHE MEXKITy OPraHU3MaMHU U CPEJON X OOUTaHUs

Tema 6.3 Ha3zemno-Bo3aymHasi cpena. Boanasi cpena. IlouBa kak cpena
oOouTaHusl. 2y
[louBa kak cpeaga oOuTaHus, BuAbl TouB. Bonmnas cpega. Boma B mpupone.
HazeMHo-BO3ay1IHAs cpena. ATMocdepa.

JemoHcTpanuu

Cpenpl oOuTaHMS.

Tema 6.4 IlomynsiuMu, MX CTPYKTYPa M IKOJOTHYeCKHE XAPAKTEPHCTHUKH.
CTpyKTypa U THIIBI IKOCHCTEM. 24
[Tonynmsaunu. CTpyKTypa M DKOJOTMYECKHE XapPAaKTEPUCTUKH  IOMYJISALHUU.
buoreonenos. Okocuctema. KommnoHeHThl 3kocucTeMbl. Tpoduueckue ypOBHH.
Pa3nooOpazue  skocucteM. CTpyKTypa  3KOCHUCTeM. THUIBI  IKOCHUCTEM.
Y cTONYMBOCTh U TUHAMUKA dKOocucTeM. CBOMCTBA AKOcHUCTEM. [IpOAYKTUBHOCTD 1
oromMacca 3KOocUCTeM pa3HbIX TUNOB. Cykneccusi. CamMoperyisiius 3KOCHUCTEM.
KpyroBopoT BemecTB 1 OTOK SHEPTUU B IKOCUCTEME.

IIpakTnueckoe 3anaTue Ne 14. OnucaHue aHTPONOTE€HHBIX W3MEHEHUN B
€CTECTBEHHBIX MPUPOAHBIX JIaHAIa(TaX CBOEH MECTHOCTH.

JlemoHcTpanuu

[Tonmynsamuu. KOCUCTEMBI.

Tema 6.5 B3aumMoOTHOIIEHHS] OPraHU3MOB B JKOCHCTEMAaX. JKOJOTHYeCKOe
paBHOBecCHe. 2y
B3anMoOTHOIIEHNS OPTaHU3MOB B DKOCHCTEMAX. JKOJIOTHUYECKOE PABHOBECHE.
Henn nuranusa. Tunel numesBbix wened. llumesas cers. [IpoayueHTst,
KOHCYMEHTBI, pPEAYyLEeHThl. buoTHdeckne B3aMMOOTHOIICHUS OPraHU3MOB B
skocucteMe. HeoOxonuMocTh coxpaHeHus 0Mopa3Ho0Opa3usi IKOCUCTEMBI.
JdeMmoHcTpanuu

Ilenu nuTanwus.

IIpakTuuyeckoe 3ansaTue Ne 15. CpaBHUTENbHOE ONHWCAHUE OJHOW U3
€CTECTBEHHBIX MPUPOAHBIX CHUCTEM (HAmpuMep, Jieca) M KakOW-HUOYAb
arpo’KOCUCTEMBI (HarpuMep, MIIEHUYHOTO MOJIS).

Tema 6.6 ABTOTpOdHBIE IKOCHCTEMbI. ATPOIKOCUCTEMBI. 24



ABTOTpOGHBIE IKOCHCTEMBI. ATPOILIEHO3bI, UX OCOOEHHOCTH. ATPOIKOCUCTEMBI U
ux 3arpsizHeHus. [locnencTBus BNUSHUS JESTEIBHOCTH YEI0BEKA HA IKOCUCTEMBI.

JdeMoHCcTpauu
ATpPO3KOCHCTEMBI.
IIpakTnueckoe 3ansiTMe Ne 16. Onucanne ©W NOPaKTUYECKOE CO3JAHHE
UCKYCCTBEHHOM  3KOCHUCTeMBl  (IIPECHOBOJHBIA  akBapuyMm).  Pemienue

OKOJIOTHYCCKHUX 3aJa4.

Tema 6.7 buocepa. Yuenne B.. Bepnaackoro o o6mochepe u Hoochepe.
Kpyrosopor 3;1emeHnToB B 0uochepe. 24
bruochepa. Ctpykrypa Gmochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI.
VYuenue B.U. Bepuaackoro o 6uochepe u Hoochepe. KpyroBopoT 3j1eMEHTOB B
ouocdepe. KpyroBopor yriepona, KUCIOpoJa, a3oTa, cepbl. [obOayibHBIC
aHTPOIIOTeHHbIE H3MeHeHuss B Ouocdepe. [IpobreMbl yCcTOWYHMBOrO pa3BUTHSL.
buorennass murpanus aromoB. OcHOBHble OuoMbl 3emiu. Ponb denoBeka B
ouocepe. AuTpornoreHHoe BozjeicTBue Ha Ouocdepy. Ilpupomnsie pecypcsl u
palMoHANIbHOE MPUPOJONOIb30BaHue. 3arpsizHeHue Ouocdepsl. CoxpaHeHHE
MHOT000pa3usi BUJOB KaKk OCHOBa ycToiunBocTu Ouocdepsl. BoccranoBurenbHas
skosorust. [Ipo6iemMbl ycTOWYUBOTO pa3BUTHS.

JlemoHcTpanuu

KpyroBoport snemeHTOB B Onochepe.

IIpakTuuyeckoe 3ansaTue Ne 17. CocTaBiieHHE CXE€M INE€peIayd BELIECTB U
DHEPTUHM TI0 LETSIM MUTaHUs B IPUPOTHON IKOCHCTEME U arpoIleHO3eE.

Tema 6.8 OOmue npodjsemMbl aganTalUu YejJoBeka. AJanTHBHbIE
0MO0JI0OTHYeCKHE PUTMBI OPraHU3MOB. 24
OO6mue mpobiieMbl aganTaluy YesioBeKa. AJanTUBHBIE OMOJIOTUYECKHE PUTMBI
opranu3moB. Knaccudukaiys G6uopuTMoB.

JlemoHcTpanuu

buoputMmsbl yenoBeka.

IMpakTuyeckoe 3ansitue Ne 18. AnantuBHbie OMOJIOTMUECKUE PUTMBI YETIOBEKA.

Tema 6.9 Cemunap 24
V1l Pa3nen. buonunka. 24

Tema 7.1. bBHOHHKA KaK 0JHO M3 HANIPABJICHUI OMOJIOTHH H

KHOCPHETUKH. 24
O3HakoOMJIEHHME € T[pUMEpPaMHU  HCHOJb30BAHUS B  XO3SUCTBEHHOMU
NeATeAbHOCTH JIoAed MOp(hOoPyHKIMOHAIBHBIX YepT OpTaHU3alHUU PAacTEHUM
Y KABOTHBIX IIPU CO3JJaHUU COBEPUICHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB
[0 AaHAJIOTUM C >KUBBIMU cucTeMaMmu. llepcreKkTuBbl pa3BUTHUS OMOJOTHYECKHX
HayK, aKTyaJIbHBIC TPOOJIEMbI OUOIOTHH.



TemaTnueckoe IIAHKPOBAHME

. KoanuecTBo 4acoB

Bua yueO6Hoil padoThI
EcrecTBeHHOHAYYHBIN

AyAUTOPHbIE 3aHATHA: 111
JIEKIIMOHHBIE 92
NpaKkTHYecKue 19
Beenenue 2
1. YueHne o KJIeTKe 26
2. Opranusm. PasmHoxxeHue u 14
HHAMBUYAJIbHOE PA3BUTHE OPTAHU3MOB
3. OCHOBBI T€HETHUKH H CeJIEKIIMHU 15
4. IlpoucxoxaeHue U pa3BUTHE KU3HU 12
Ha 3emuie. JBOJTIOIMOHHOE VYCHHE.
5. Ilapa3uTosnorust 22
6. OCHOBBI 3K0JIOTUH 18
7. buoHuka 2
BHeayauTopHasi caMoCTOATE/IbHAS 56 (20 Ha MTHAUBHUAYAJTbHBIN
padora MPOEKT)
I[IpomexxyTounasi arrectauusi B gopme IK3aMeHa
Bcero 167

TemMaTuyecKu mJiaH

MaxkcumanbHON yueOHON Harpy3ku oOydatromerocs - 167 4acoB, B TOM 4HCIIE:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku oOydaromierocs - 111 yacos;
CaMOCTOSITENIbHOM paboThl oOydaromerocs - 56 yaca, Bkiaouas 20 yacoB Ha
WHMBHUIYyaJIbHBIN MPOEKT.



XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J€ATCJIBbHOCTH CTYICHTOB

Conepsxanne 00yueHUS

XapaKkTepHUCTHKA OCHOBHEIX BUIOB JeATeHHOCTH cTymeHToB (Ha
ypOBHE y4ebHBIX JelcTBH)

Beenenue

O3HakoMJIeHHE ¢ OMOJIOTHYECKUMH CUCTEMaMU PA3HOTO YPOBHSI:
KJIETKOM, OPraHU3MOM, HOIIYJIAINeN, dKOCHCTe MO, Ouocdepoii.
Ounpenenenne poau 6mM0I0ruy B GOPMHUPOBAHUY COBPEMEHHOMN
€CTeCTBEHHO HAYYHON KAPTHUHBL MUPA U IPAKTUIECKON
IesITeJIbHOCTH JIIOJeH.

O6yueHue cOOJIIOIEHNIO IPABUJI IOBEJEHUS B IIPUPOJIE,
GepesKHOMY OTHOIIEHHIO K OMOJOTHYeCKUM o0bekTaM (pacTeHuAM
U KMBOTHBIM U MX COOGIIECTBAM) U UX OXpaHe

VYEHHE O KJIETKE

Xumuueckas OopraHu3alnud KJIEeTKH

Ymenue IIPOBOOUTH CPABHEHHE XUMHUYECKOHN OpraHms3anmuu
SKUBBIX U HEYKHBHIX 00BEKTOB.

HonyquHe IIpeacTaBJI€HHUSA O POJIM OPTraHUYECKHUuX U
HeOpPraHUWYEeCKHX BEIIeCTB B KJIETKe

CrpoeHure u PYyHKIIUHM KJIETKH

M3yuyenne cTpoeHUs KIETOK 3yKAPUOT, CTPOEHUS ¥ MHO"
roobpas3us KJIETOK PACTEHUHN U KUBOTHBIX C IIOMOIIBIO
MHUKPOIIpeIapaTosB.

Habnonenue kaeToK pacTeHUN U KUBOTHBIX 0] MUKPOCKOIIOM
HA FOTOBBIX MHUKpOIIpenaparax, ux ouucanue. lIpurorosienne u
ONMCAHVE MHKPOIPENapaToB KJIETOK PACTEHUU.

CpaBHeHUe CTPOEHUS KJIETOK PACTEHUN U KUBOTHBIX II0 TOTOBBIM
MUKpOIIperapaTaMm

OOMeH BellecTB U IpeBpalleHNe d9HEePruu
B KJIETKE

VMeHMe CTPOUTDH CXeMBl 9HEPreTHYECKOT0 00MeHa U OMoCHHTE3a
beska.

Tlosryuenne mpejcTaBIeHUsA O IPOCTPAHCTBEHHON CTPYKType
oenka, moserys JJHK u PHK

HKusHeHHBIN UK KIETKN

O3HakoOMJIeHHE C KJIETOYHON TeOpHUell CTPOEHUSI OPTaHMU3MOB.
YMeHHe caMOCTOATEIFHO HCKATDh JO0KA3aTeJIbCTBA TOTO, ITO
KJIeTKa — dJeMeHTapHad KUBad CHCTeMa M OCHOBHAA
CTPYKTYPHO (PYHKITHOHAIbHAS €IUHUILA BCEX JKUBHIX OPTAHU3MOB

OPTAHV3M. PASMHOKEHHNE

N MHIVNBUAYAJIbBHOE PASBUTHUE OPTAHN3MOB

Pasmuoxenne opranunamos

OBJIa,HeHI/Ie 3HAHUAMHU O PAa3MHOXEHHUHU KaK O BaskHeHIIIeM
CBOHMCTBE KUBBIX OpraHm3MOB.

YMeHMe caMoCTOATETIBHO HaX0ogUuTh OTJIMYUA MHUTO3a OT Meﬁoaa,
orpenesidsa 3BOJIIOIITMOHHYIO POJIb 9TUX BHUIOB JeJIEHUSA KJIIETKH

NunuBunyanbHoe pa3BUTHE OPraHU3Ma

O3HakoMJIeHHE C OCHOBHBIMHU CTAJUSIMU OHTOTeHe3a Ha IpuMepe
Pa3BUTHUA ITI03BOHOYHBIX *KUBOTHBIX.

VMeHMe XxapakTepu3oBaTh CTAJUU TOCTIMOPUOHAIBHOTO
pasBuTus Ha npuMmepe desopeka. O3HaKOMIIeHUE C IPUYNHAMA
HapyIIeHUH B PA3BUTUU OPTAHU3MOB.

PasBuTtue ymeHust npaBuabHO POPMUPOBATE JOKA3ATEIbHYIO

0a3y 9BOJIIIMOHHOTO PA3BUTUS JKUBOTHOTO MUPA



NunuBuayanbHOe pa3BuUTHe YeI0BEKa
BrisiBnieHue u onncaHne TPU3HAKOB CXOICTBA 3aPOIBIIIIEH

YeJIOBEKA U IPYTUX II03BOHOYHBIX KaK JJOKA3aTeJIbCTBA UX
9BOJIIOIIMOHHOTO POJCTBA.

Tlonyuernme mpecTaBIEHUS O TMOCJIEICTBUIX BIUAHUSA AJIKOTOJIS,
HUKOTUHA, HAPKOTUYECKUX BEIIEeCTB, 3aTrPA3HEeHUs Cpeabl Ha
pa3BUTHE U PEIPOAYKTHUBHOE 3I0POBbE UYEJIOBEKA

Comepsxanue 00ydeHUsa

XapaKTepHUCTHEA OCHOBHEBIX BHIOB [eATEIbHOCTH CTyAeHTOB (Ha
yPOBHE YUeOHEIX eI CTBIE)

OCHOBLI 'EHETHMEW Y CEJIEKTIMU

3aKOHOMEPHOCTH U3MEHUYNBOCTH
Os3HaKOMJIeHHE ¢ HACJeCTBeHHOM U HeHAacJeICTBeHHOM
HN3MEHYHUBOCTHIO U €€ 6I/IOJIOI'I/I"IeCKOI‘/1 POJIBIO B 3BOJIOITUU KHUBOTO
Mupa.
HonyquI/Ie opeacraBJIeHHUA O CBA3W TE€HETHKU U MEeIUIIUHBIL.
OSHaKOMHeHI/Ie C HacCJIeICTBEHHBIMHN 6OH63HHMI/I JeJIOBEeKa, HuX
IpuYnHAMY U TPOGUIAKTUKON.
I/IsyquI/Ie BJIMAHUA aJJKOT0JIM3Ma, HAPKOMaHWU, KYPeHUd Ha
HACJIeICTBEHHOCTHh Ha BHJeoMaTepuale.
|AHaM3 (peHOTHNMUECKON M3MEHUYHBOCTH. BBISBIIEHHE MyTareHOB
B OKpyRaloIIe#l cpeae U KOCBEHHAs OIEHKA BO3MOMKHOTO HX
BJIIMAHUA HA OPTaHU3M

OcHOBBI CeJIeKIIuHnu paCTeHHﬁ, SKUBOTHBIX
U MUKPOOPTraHU3MOB

HonyquI/Ie IIpeacraB/JIEeHUd O TeHEeTUKEe KaK O TeOpeTI/I‘IeCKOﬁ
OCHOBE CEJIEKI[UH.

PasBuTume MmeTampeaqMeTHBIX YMEHHUH B IIPOIlecCe HAXOMKIEHUT HA
KapTe IIeHTPOB MHOTO00PA3Us U IPOUCXOMKICHUS KYJIbTYPHBIX
pacTeHUH M JOMAITHUX KUBOTHBIX, OTKPBITEIX H. V. BaBuiioBsim.
N3yuenue meToq0B rubpuan3anuy U HCKYCCTBEHHOTO 0TOOpA.
YmMmeHure pasbupaThCs B 9TUYECKUX ACIMEKTAX HEKOTOPHIX
,I[OCTI/IDI{eHI/IfI B 6I/IOTeXHOJIOI‘I/II/I: KJIOHUPOBAHUU KUBOTHBIX U
mpobisieMax KJIOHUPOBaHUA dyesoBeka. O3HaKoOMIeHHE C
OCHOBHBIMU JOCTHXEHHUAMHU COBpeMeHHOfI CeJIEKIIUU KYJIBbTYPHBIX

paCTeHHfI, JOMAIMTHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB

MPOUCXOKAEHNE 1 PASBUTHUE KM3HW HA 3EMJIE. 9BOJIIOIIMOHHOE YYEHHUE

HpOI/ICXOQKI[eHI/Ie " HaYaJIbHBIEC 9TAIIbL
Pa3BUTHUA KHU3HHU HaA 3emite

AHau3 ¥ OIleHKA Pa3JIUYHBIX TUIIOTE3 MPOUCXOMKIEHUS KUIHU.
Tlosnyuenme mpencTaBaeHUusA 00 YCIO0KHEHUN KUBBIX OPTAHU3MOB
Ha 3eMJie B IIPOIIECCe 9BOJIIOIAH.

VMeHMe sKCIIepUMEHTAJBLHBIM IIyTeM BHISBJISATDH aJallTUBHEIE
0COOEHHOCTHY OPTraHMU3MOB, UX OTHOCUTEJILHBIN XapaKTep.
O3HaKoOMJIEHUE C HEKOTOPHIMHY IIPEJCTABUTEISIMHU PeIKUX U
MCYe3a0IIUX BUJI0B PACTEHUN U KUBOTHHIX. [IpoBenenne
omucaHus 0co0ei 0JJHOT0 BUAA IO MOP(OIOTHIECKOMY KPUTEPUIO
[IPY BBIMIOJIHEHUH J1a060paTopHOU paboTel. Briasienue uepr
IIPHUCIIOCOOJIEHHOCTH OPraHU3MOB K Pa3HBIM CpeJaM OOUTaHUS

(BOI_IHOIZ, Ha3eMHOBO3IYyIIHOMH, MMOYBEHHO)



I/ICTOpI/IH Pa3BUTHUA 9BOJIIOIIMOHHBIX uneun

N3yuenue Hacaequs desioBevecTBA Ha IpHUMepe 3HAKOMCTBA C
ucTOpHUe padBUTHA 3BONINOHHBIX nael K. Jinanesa, K. B.
Jlamapra Y. Japsura. OneHuBaHme poIH 3BOJIIOIUOHHOTO
yueHus: B GOPMHUPOBAHUH COBPEMEHHON €CTeCTBEHHO HAYUYHOMN
KapTUHBI MHUpA.

PasBuTHe c1ocoOOHOCTH SCHO W TOYHO U3JIATATH CBOW MBICJIH,
JIOTHYECKU 000CHOBBIBATH CBOIO TOUKY 3PEHUS, BOCHPUHUMATEH U
aHAJIU3UPOBATH MHEHUS COOECeTHUKOB, IPU3HABAS MPABO
IPYTOTO YeJOBEKA Ha WHOEe MHEHHEe

MI/IKpOSBOJIIOL[I/IH 1 MAKPO3BOJIIOIIUA

O3HakoMJIeHHe C KOHIIENIMel BUIa, ee KPUTEPUSIMHU, 060
IIPUMEPOB TOTO0, YTO IIOIIYJIAIUS — CTPYKTYpHAs eJUHUIIA BUIA U
9BOJIIOIINH.

O3HakOMJIeHHE C IBHIKYILUMUCS CUJIAMU 9BOJIIOINA U ee
IOKa3aTeJIbCTBAMU.

YcBoeHme TOro, YTO OCHOBHBIMU HAIIPABJIEHUSIMU 9BOJIIOI[HOHHOTO
mporpecca SIBJASIOTCSA OMOJIOTHYECKUIM IPOrpece U GHMOJIOTUYECKHUT
perpecc.

VYMeHne orcrauBaTh MHEHUE, O COXPAHEHUH OMOJIOTUYECKOT0
MHOT000pa3us KAk OCHOBE YCTOMYMBOCTH OMOChepHl U
IIPOTPECCUBHOTO €€ PA3BUTHUs. Y MEHNE BHISBJIATH IPUINHEI
BEIMHPAHUS BHIOB

IMTPOUCXOKIEHNE YEJIOBEKA

AuTpomnorenes

AHanu3 U OleHKA PA3JIMYHBIX TUIOTE3 0 IPOUCXOKIEHUN
qesIoBeKa.

Paseurue ymeHus: cTpouTh J0Ka3aTeNbHYO 0a3y O CpaB-
HUTEJbHOHN XapaKTePUCTUKE YeJIOBEKa U IPUMATOB, TOKA3bIBASI
UX POJICTBO.

BrisiBJIeHMe 9TATIOB 9BOJJIIOIUY YeJ0BEKaA

YesoBedyeckue pacs

Ymenue JOKA3bIBATh PABEHCTBO YeJIOBEUYECKHX paC HAa OCHOBAHHUHU
HUX pOoACTBA U €TJHUHCTBA IIPOUCXOKICHUA. Passurue
TOJIEPAHTHOCTH, KPDUTHUKA Pacu3Ma BO BCeX €ro IIPOoABJIEHUAX

OCHOBEI 5KOJIOT'NH

DOKOoJIOTHSA — HAyKa O B3aUMOOTHOIIEHUIX
OPraHU3MOB MEMKIYy CO0OM M OKpPYsKAIOIIei
cpemoit

Naydenne sKOJOTUUECKUX (PAKTOPOB U UX BIUAHUS HA
OPTaHU3MBI.
3HaKOMCTBO C 9KOJOTUYECKUMH CHCTEMaMHM, UX BUI0BON U
IIPOCTPAHCTBEHHOM CTPYKTypaMH. Y MeHHE OOBACHATDH IIPUUUHBI
YCTOMYMUBOCTHA U CMeHBI akocucteM. O3HaKoMIIeHHUe C
MEKBUTOBBIMU B3AUMOOTHONIEHUSAMH B 9KOCHUCTEME!
KOHKypeHIuel, cuMOr030M, XUIITHUYIECTBOM, IIaAPA3UTU3IMOM.
VMeHHe CTPOUTH APYCHOCTH PACTUTEJIBHOTO COOOIECTBA, MUIEeBbIe
ey U ceTH B OMOIeHO3€e, a TAKKe 9KOJOTUYECKHEe ITUPAMU/IBI.
3HaHUe OTJIUYUTEbHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB
— arpoaskocucTeMbl u ypboakocucremsl. Onucanue
AHTPOIOTEeHHBIX U3MEHEHHUHN B €CTEeCTBEHHBIX IIPUPOTHBIX
naugmadrax ceoeit mectuoctr. CpaBHUTEIIILHOE ONUCAHUE
OJHO# M3 ecTecTBeHHEBIX IIPUPOJHEIX cucTeM (Hampumep, jgeca) U
KakoH-HUOYIL aTposkocucTeMEl (HampuMep, TITeHUIHOTO TTOJIS).
CocraBieHne cxeM IepeJavyn BeIeCTB U dHEPTUU 10 IeIIAM
MUTAHUSA B IPUPOTHON dKOCUCTEME U arpoleH03e




Buocdepa — rimobasbHas skocucTemMa

Osuaaxomiuenue ¢ yuenuem B. V. Bepuanckoro o 6uocdepe xak o
riI00aJIbHON 9KOCHCTEME.

Hanuuue npencraBiieHus o cxeMe 9KOCHCTEMBI HA IIpUMepe
6rocdepsl, KPYTrOBOPOTE BEINECTB U MPEBPAIEeHUN dJHEPTUH B
ouocdepe.

VYMeHue M0Ka3BIBATH POJIb KUBBIX OPraHU3MOB B Omocdepe HaA
KOHKPETHBIX IIPUMepax

Brocdepa u yemosex

Haxosgenue cBs3u uaMeHeHus B bumocdepe ¢ mMOCIeCTBUIMA
eATeJbHOCTH YeJI0OBEKA B OKPYIKAIOIINEH cpere. Y MeHHe
OIIpeIesIsITh BO3IEMCTBYE IIPOU3BOCTBEHHON JesATeIbHOCTH Ha
OKPYIKAIOILYI0 Cpeay B 0b6JiacTH cBoei Oyayiieit mpodeccuu.
OzHakoMJyeHue ¢ r100aJIBHBIMU 9KOJOTUYECKUMU IIPobJieMaMu U
yMeHUe OIpeJlesisiTh IyTu ux pemeHus. Ounucanue u
IPaKTUYECKOE CO3JaHNe UCKYCCTBEHHOM 9KOCUCTEMBI
(mpecHOBOmHOTO akBapuyMa). Permenne akoJIOrHYecKUX 3a0ad.
JleMoHCTPUpPOBaHUE YMEHUS IOCTAHOBKHY IieJIeH 1esiTeJIbHOCTH,
IJIAHWUPOBAHUS COOCTBEHHOM [1eSIT€JIbHOCTH JIJIsl JTOCTUKEHUS
IIOCTABJIEHHBIX I1eJIed, IPEIBUeHUSI BO3MOYKHBIX Pe3yJIbTATOB
9TUX JIeMCTBUM, OPTAHU3AIUU CAMOKOHTPOJS U OLIEHKHU
MOJIy4eHHHIX pe3ysbTaToB. O0ydyeHmre cOOIIOIEHUIO IPABUII
IOBeIeHNS B IDPHUPoIe. OEepeRHOMY OTHOIIEHUI K

BUMOHUKA

Buonuka xak oHO M3 HapaBJeHUN
OMOJIOTHH U KNOEPHETUKN

O3HaKoOMJIEHUE C IPUMePaMHU WCIIOJIH30BAHUS B XO3INCTBEHHON
IesTeJIbHOCTH Jogeil MOphodyHKIIMOHAIBHEIX YePT
OpPraHHU3aIlMU PACTeHUH U JKUBOTHHIX IPHU CO3TAHUN
COBEPIIEeHHBIX TeXHUYECKUX CUCTEM U yCTPOMCTB II0 AaHAJIOTUHU C
JKMBBIMU CHCTEMAMHU. 3HAKOMCTBO ¢ TPYOUATHIMU CTPYKTYPAMHU B
KUBOHU IIPUPOJe U TeXHUKe, ad9POTUHAMUIYECKUMHI 1
TUIPOOUHAMUYECKUMH YyCTPOUCTBAMH B *KHUBOU IIPHUPOJie U
TeXHUKe. YMeHNe CTPOUTH MOJEJIH CKIag4aToON CTPYKTYPHI, UC”
I0Jb3yeMble B CTPOUTEJIBCTBE




Tpeb6oBaHus K MUHMMAJIbHOMY MATEPUATbHO-TEXHHYECKOMY 00ecreYeHHuIo
Peanuzanus mporpaMmbl JAUCHUIUIMHBL TpeOyeT HalU4yusg y4yeOHOro kaOuHeTa
onoJiornuu

O6opynoBanue:

1.I0kad  gns1  XpaHeHWss  y4eOHO-HArJISAHBIX — [MOCOOMH,  IPUOOPOB,
MHUKPOIIPETAPATOB.

2. llIxad nast KHAT U1 MUKPOCKOTIOB.

3. Knmaccnas nocka.

4. Cton ayig npenojaBaTes.

5. Ctyn qj1s mpenoaaBaTersi.

6. CTOJIBI yUYEHHUECKHE.

7. CTyJIbsl yYYCHUYECKHUE.

TexHuyeckue cpecTBa 00yUeHUs:

1. KommbroTep.

2. TeneBuzop

VYyeOHbIe HATJISIIHBIE MATEPHUAIIBL:

Tabmuubr «Muto3», «Meio3», «[ametoreHes», «®PuioreHe3 OpPraHUYECKOTO
MHUPa».

Monenu «IHK», «Knetkay, «Ilentumy.
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[lucekmo JlemaprameHTa TOCYJapCTBEHHOW MOJHUTUKH B  cdepe
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