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1. HosicHuTEILHAA 3aMMUCKA.

[Iporpamma o6meoOpa3oBaTenbHON y4eOHOW AUCHHMILINHB «bromorus» mpeaHasHadeHa Ui W3YYIECHUS
OUOJIOTHH B FOCYHapCTBCHHOM AdBTOHOMHOM HpO(1)6CCI/IOHaJ'II)HO-O6pa3OBaTGJ'II>HOM YUPCKIACHUN PCCHy6HI/IKI/I
Xakacust «CastHOTOPCKUH TOMUTEXHUYECKHH TEXHUKYM», pealu3yiouero o0pa3oBaTelbHYI0 MPOrpamMmy
cpezHero o01Iero oOpa3oBaHus B Mpejiesiax OCBOCHUS OCHOBHOW NMPOo(ecCHOHANbHOM 00pa3oBaTeIbHOM
nporpammel CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 0011eT0 00pa30BaHMs O CIIEIHAIIBHOCTH
08.02.01 CtpouTtenbcTBO U 3KCILTyaTalus 34aHUI U COOPYKEHUI.

PaGouas nmporpamma pazpaboTaHa Ha OCHOBE IIPUMEPHOI MporpamMmbl 00I1Ie00pa30BaTEIbHON
yueOHOM TUCIIUIUTNHBI « buoorus» s mMpodeCCUOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3aluid O]
penaknuen A.I'. Pezanosa, E.A. PezanoBoii, E.O. ®aneeBa, koTopasi npeaHazHadyeHa IJis
po(ecCHOHANTLHBIX 00Pa30BaTEIbHBIX OPTAHU3AINNA, PEATU3YIOIINX OCHOBHYIO MPO(EeCCHOHATBHYIO
oOpa3zoBartenbhyto nporpammy CIIO Ha 6a3e 0cHOBHOTO 00111er0 00pa3oBaHus C OAHOBPEMEHHBIM
MOJIyYeHUEM CpeliHero obmiero oopazoBanus. [Iporpamma pazpaborana ¢ yuerom tpedoBanuiit ®I'OC
cpenuero obmiero oopazosanus, PI'OC cpennero npodeccnoHanTbHOro 00pa3oBaHus U MPOoGUIst
MOJTy4aeMOro Mpo(hecCHOHAILHOTO 00pa30BaHusl.

Copep:xanue nmporpaMMmsl «bronorus» HampaBIeHO Ha JOCTHXKEHUE CIETYIOIINX LeJIei:

e noiydcHre (pyHIAMECHTAIBHBIX 3HAHUN O Owmonormueckmx cucremax (Kierka, OpraHusm,
[Monmymnsiust, Bun, Dkocuctema); HCTOPUU pa3BUTHS COBPEMEHHBIX MPECTABICHUMN O HKUBOU
MPUPOJIC, BBIIAIOIIUXCS OTKPBITUSAX B OMOJIOTMYECKON HAayKe; pOiIu OMOJIOTUYECKON HAYKU B
(GbOpMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA; METOAAaX HAyYHOTO
MO3HAHMUS;

® OBJIAJICHUE YMEHHUSMH JIOTHYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJOTUYECKUX
3HAaHUW B NPAKTHYECKOM JEATEIBHOCTH JIFOAECH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHH;
OTIPEICNATh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOJEHUS 332 HKOCHUCTEMaMU C
I[EJIBI0 UX OMHMCAHUS U BBISIBJICHHUS €CTECTBEHHBIX U aHTPOIIOTCHHBIX U3MEHEHUH; HAXOIUTh
U aHAJIM3UPOBATh MH(POPMAIIHIO O KUBBIX O0BEKTAX;

® Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKHX CIOCOOHOCTEH
oOyJaronuxcs B mporecce U3yuyeHus: OMOIOTHYECKUX SIBICHUI; BBITAIONTNXCS JOCTHKEHUN
OMOJIOTHH, BOIICANIUX B OOIIEUETOBEUYECKYIO KYIBTYPY; CJIOXKHBIX W TPOTUBOPEUYUBBIX
nmyTel pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISIOB, UICH, TEOPUH, KOHIIETIIUN, TUIIOTE3 (O
CYIIHOCTH U TIPOUCXOXKJEHUU JKU3HHU, 4YEJIOBEKa) B XOJe pabOThl C pa3IUYHBIMHU
UCTOYHUKaMU UHGOpMAIUY;

® BOCIUTAHUE YOEKIEHHOCTH B HEOOXOIMMOCTH MO3HAHUS KUBOW MPHUPOIBI, HEOOXOIUMOCTH
palMoOHATIBFHOTO TPUPOONOIB30BaHMS, OEPEKHOTO OTHOLIEHUS K TIPUPOJIHBIM pecypcaM U
OKpYXarollel cpeae, COOCTBEHHOMY 3/I0pPOBBIO; YBaKEHHS K MHEHHUIO OIMOHEHTa MpHU
o0cyx1eHUN OMOJIOTUYECKUX MPOOIeM;

® HCIMOJH30BaHUE MPHUOOPETEHHBIX OMOJIOTMUECKUX 3HAHUA U YMEHUH B MOBCEAHEBHOU KU3HU
JUISL OIEHKW TOCTEACTBHM CBOEH JEATeTbHOCTH (M JEATENbHOCTH JPYTHX JIOJEH) Mo
OTHOLICHHIO K OKpPY)KaloIlllel cpefie, 30POBBIO IPYTUX JI0AEH U COOCTBEHHOMY 3/I0POBBIO;
000CHOBaHUE U COOMIOZICHHEe Mep MPODUIAKTHKY 3a00IeBaHMid, OKa3aHUe MEPBON MTOMOIIN
MIpU TpaBMax, COOJIIOICHHE TMPABIII IOBEJICHUS B IPHUPO/IC.

B nporpammy BKITIOUEHO coziep)KaHue, HampaBIeHHOE Ha (OPMUPOBAHUE Y CTYJEHTOB KOMITETEHITHH,
HeoOxoauMbIx it kKadecTBeHHOTO ocBoeHMsT OITOIT CITO Ha 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUs C
MOJTy4YE€HUEM CpEHETo 001Iero oopa3oBaHus, MPOrpaMMbl TIOJTOTOBKY CHEIHATMCTOB CPEHETO 3BEHA
o cneruanbHOCcTH 08.02.01 CTpoHUTENbCTBO M KCILTyaTalNs 30aHUN U COOPYKEHUH.

2. OO0mas xapakTepuCTUKA Y4eOHOI JucUIIMHBbI «Brosorus»

buonorusa — cucrema HAyK, U3yvaromias BCC aClICKThI JKU3HH, HAa BCCX YPOBHAX OpraHU3allnn
’KUBOTO, HAYMHAS C MOJIEKYJISIPHOTO | 3akaHuuBas onochepHbiM. OObeKTaMu U3YYEHUST OMOJIOTUH
SIBIISTIOTCSI JKUBBIC OPTaHU3MBI, X CTPOCHUE U )KH3HECITEIbHOCTh, UX MHOT000pa3ue,
MPOUCXOKACHUC, S5BOJIIOIUA U paCIIPCACIICHUC KUBBIX OPraHU3MOB Ha 3emite. buonorus Hu3ydact
3aKOHBI UICTOPUYECKOTO M WHAWBHIYAITBHOTO Pa3BUTHSI OPTaHU3MOB, OOIINE 3aKOHBI KU3HH U T€
OCO6CHHOCTI/I, KOTOPBIC XapaKTCPHBI JJIsI BCCX BUIOB KMBBIX CYIICCTB HA IJIAHCTC, 4 TAKKC UX



B3aMMO/JICHICTBUE C OKPYKAIOUIEN CPEIOM.

OcHOBY conepaHusi y4eOHOM AUCIUIIIMHBI «BHOIOTHS» COCTABISIOT CIIEAYIOIINE BEAYIINE HICH:
OTJIMYUTENbHBIC PU3HAKH JKUBOU MPUPOIBI, €€ YPOBHEBAS OpraHU3aIMs U 3BOITIONH. B
COOTBETCTBUH C HUMH BBIJICIICHBI COJICPIKATEIbHBIC JIMHUU: OMOJIOTHS KaK HayKa; OMOJIOrHYecKre
3aKOHOMEPHOCTH; METOIbl HAYYHOTO MO3HAHMUS; KIETKA; OPraHU3M; TOIMYJISALUS; BUI; YKOCUCTEMBI
(B ToM umcne 6uocdepa).

Copneprxanue yueOHOM TUCIUIUIMHBI HAIIPABJICHO HA MOATOTOBKY OOYYAIOUINXCS K PEIICHUIO
BOXKHEHIINX 3a/1a4, CTOSAIMINX Nepesl ONOJIOrHYecKoi HayKoH, — MO paliHOHAIbHOMY
IPUPOONIOIB30BAHUIO, OXPAHE OKPY)KAIOLIEH CpeJIbl U 3A0POBBS JIIOJICH. .

[Ipu oTGope conepkanus y4eOHON TUCHUIUTHHBI « BHOIOrHs) NCIONb30BaH KyIbTYpO-
co00pa3HbIil MOAX0/I, B COOTBETCTBUU C KOTOPBIM 00YYaroIuecs MOIY4aloT 3HAHHS U yMEHHS,
HEeoOXoauMBbIe [T (OPMHUPOBAHUS OOIICH KyJIbTYPBI, ONPEACIIAIONICH aIeKBaTHOE IIOBE/ICHHE
YeJI0BEKa B OKPY’KaloIIel cpezie, BOCTPEOOBAHHBIC B )KU3HU U B IPAKTHUYECKON JEATEIILHOCTH.

Oco6oe BHMMaHUE y/I€JIeHO 3KOJIOIHYECKOMY 00pa30BaHUIO U BOCIIMTAHUIO 00YYarOIIUXCS,
(GOopMHPOBAHUIO y HUX 3HAHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MUPA, IIEHHOCTHBIX
OPHEHTALUH1, 4TO CBUJICTEIBCTBYET O T'yMaHMU3aIMH OMOJIOTHYECKOTO 00pa3oBaHusl.

Copneprxanue yueOHOH TUCIHMIUIHHBL (HOPMUPYET Y 00ydaromuxcs oOeHay YHbIe 3HAHHS,
YMEHHS U HaBBIKH, YHHUBEPCAIbHBIE CIIOCOOBI IS TEILHOCTH M KIFOUEBBIE KOMIIETCHIINH,
BKJTIOYAIOIIME YMEHUE CPAaBHUBATh OMOJIOrHYECKHe O0BEKTHI, aHATH3UPOBATh, OLICHUBATH U
00001aTh OTy4YeHHBIE CBEJICHUS, YMETh HAXOIUTh U UCIIOJIb30BaTh MH(MOPMAILIUIO U3 Pa3INIHBIX
HCTOYHUKOB.

N3y4enue o0mmeoOpazoBaTebHON YaeOHOM AUCIMIUIMHBI «bHoTIOTHS) 3aBepIIaeTCs
MOJIBE/ICHUEM UTOTOB B (hopMme nu((HepeHITUPOBAHHOTO 3aUeTa B paMKax MPOMEKYTOUHON
aTTECTaIlH CTYJICHTOB B IEPBOM CEMECTpE.

3. MecTo y4eOHO# TMCHUILUIMHBI B y4e0OHOM IJIaHe.

VYuebHas qucuuiuivHa «bruonorusy sBisercs ydeOHbIM IPEAMETOM IO BEIOOPY U3 00s3aTeNbHOM
npenMeTHoi obnactu «EctectBenHble Hayku» OI'OC cpennero obmiero oopa3oBaHus, U3y4aeTcs B
obmmeobpaszosarensHoM 1ukie OINO CIIO no crnenuansHocTH 08.02.01 CTpOUTENBCTBO U
SKCIUTyaTalus 3JaHANA U COOPYKEHUMN

4. Pe3yabTaThbl OCBOEHHA YUeOHOI TMCUHHUIIUHBI.

OcBoeHue COACPIKaHUA y‘Ie6HOI7I JUCHUILIMHBI «bHOIOTrus» obOecrieuynBacT JOCTHXXCHHC
CTYACHTAMHU CJICAYIOIIUX PE3yJbTaTOB:

® JIUYHOCMHDbBIX:

- c(pOopMHUPOBAHHOCTH YyBCTBA TOPJOCTH U YBAXKEHHS K UCTOPHH U IOCTHKEHUSIM
OTEYECTBEHHON OMOJIOTUYECKON HAYKH; MTPECTABICHHS O IIEJTOCTHON €CTECTBEHHO-
HAyYHOU KapTUHE MHPA;

- TIOHMMaHHWeE B3aUMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX BIIMSHHS Ha
OKPY’KaIOIIYIO Cpey, SKOHOMUYECKYI0, TEXHOJIOTHMYECKYIO, COLIMATIBHYIO U 3THYECKYIO
cdephl IesITeTbHOCTH YeTIOBEKa;

- CIIOCOOHOCTH MCHOJIB30BATH 3HAHUSI O COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHE MHUpa
B 00pa30BaTeIbHON U MTPOPECCHOHATIBHON JEATETHHOCTH; BO3MOXHOCTH
UH(POPMALIMOHHOM Ccpe/Ibl AJIst 0OecredeHusl IPOAYKTUBHOIO CaMOOOpa30BaHMs;

- BIIQJICHUE KYJIbTYPOU MBIIIJICHUS, CIOCOOHOCTH K 0000IIEHHIO, aHAIU3Y, BOCIIPUSTHIO
uH(pOpMaLUU B 00JIaCTH €CTECTBEHHBIX HaYK, IIOCTAHOBKE IIETN U BBIOOpY myTeil ee
JIOCTYDKCHHS B TTpo(pecCHOHaNIbHOM cdepe;

- CIIOCOOHOCTH PYKOBOJCTBOBAThCS B CBOCH JESATEIHLHOCTH COBPEMEHHBIMH MPUHITUIAMU
TOJISPAHTHOCTH, JUAJIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOICHCTBHIO C
KOJIJIeraMH, paboTe B KOJUICKTUBE;

- TOTOBHOCTH HMCIIOJIb30BaTh OCHOBHBIEC METO/IbI 3aLIUTHI OT BO3MOXKHBIX ITOCIIEACTBUH
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUI;



- o0yagaHue HaBbIKaMH 0€30MacHON pabOoThI BO BpeMsI TPOEKTHO-UCCIIEA0BATEIBCKON U
9KCTIIEPUMEHTAIBHON EATEIBHOCTH, IPU HCIOIb30BaHNH J1Ja0OPATOPHOTO 000 Py I0BAHMS;
-CIIOCOOHOCTD MCMOJIB30BATH MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTHUECKOM
JEATEIHOCTH M TIOBCEJHEBHOMW YKU3HU JUIsl COOIOICHHUS Mep NMPOPMIAKTUKH OTPABICHUH,
BUPYCHBIX U IPYT'UX 3a00JIeBaHUI, CTPECCOB, BPEAHBIX PUBbIUEK (KYypEHHSI, JIKOTOJIN3MA,
HapKOMaHHH); IPABIJI IOBEACHUS B IPUPOIHOMN Cpene;
- TOTOBHOCTH K OKa3aHHUIO MIEPBOM MOMOILU TPH TPABMaXx, MPOCTYAHBIX U IPYTUX
3a00JIEBaHUAX, OTPABJICHUSX ITUIIEBBIMU MIPOAYKTAMHU;

mem anpedmemnbtx:

- OCO3HaHHE COIMATLHON 3HAUMMOCTH CBOEH Mpodeccun/crenuanbHOCTH, 001aganue
MOTHUBAIMEH K OCYILIECTBICHUIO MPO(EeCCHOHAIBHON AEITEIbHOCTH;

- TIOBBIIICHHE UHTEJUIEKTYaIbHOTO YPOBHS B IPOLIECCE N3YUEHUS OMOIOTUIECKUX SBIICHHIA;
BBIJIAIOIINUXCS TOCTHXKEHUI OMOJIOrMH, BOLIEIIINX B OOLIEUEIOBEUECKYIO KYIbTYPY;
CJIOKHBIX U IPOTUBOPEUYUBBIX IIyTEH pa3BUTHS COBPEMEHHBIX HayUHBIX B3IJIS/10B, UEH,
TEOPHii, KOHLIENIHH, TUIoTe3 (0 CYIIHOCTH U MPOUCXOXKIECHUH KU3HH, YEJIOBEKA) B X0J1€
paboTHI ¢ pa3IMYHBIME UCTOYHUKAMU HH(pOpMaIuH;

- CIIOCOOHOCTb OPTaHHU30BBIBATH COTPYAHUYECTBO €JMHOMBIIIJICHHUKOB, B TOM YHCIIE C
UCTIOJIb30BaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

- CIIOCOOHOCTH MOHUMATh MPUHLUIBI YCTOWYMBOCTH U IPOJLYKTUBHOCTH KHUBOM MPUPO/IBI,
IyTH €€ U3MEHEHHUS T0]] BIMSHUEM aHTPOIIOT€HHBIX (DaKTOPOB, CIOCOOHOCTH K
CHUCTEMHOMY aHAJIN3Y IN100AJIBHBIX IKOJIOTHYECKUX MTPOOIIEM, BOPOCOB COCTOSHUS
OKpY’Karolllel Cpeibl U pallMOHAIbHOI'O UCIIOJIb30BAaHUS IIPUPOIHBIX PECYPCOB;

- yMeHHEe 00O0CHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHUHN B IPAKTHUECKON
JeSTEIbHOCTH JIFOJIEH, pa3BUTUN COBPEMEHHBIX TEXHOJIOTUI; ONPEAEIATh )KUBbIE O0BEKTHI
B IIPUPO/IE; MPOBOIUTH HAOIIOACHHUS 32 IKOCUCTEMAMH C LEJIbI0 UX ONHUCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUI; HAXOIUTh U aHAJIU3UPOBATH
MH(OPMALIUIO O JKUBBIX 00BEKTaX;

- CIIOCOOHOCTH MIPUMEHSATH OMOJOTMUYECKUE U SKOJIOIMUYECKHE 3HAHUS JUIsl aHAJIn3a
MPUKIIAIHBIX IPO0OJIEM X031 CTBEHHOM 1€ATeNbHOCTH;

- CIIOCOOHOCTH K CAMOCTOSATEIbHOMY IPOBEICHHUIO UCCIIEJOBaHUI, TOCTAHOBKE
€CTECTBEHHO-HAYyYHOI'0 SKCIIEPUMEHTA, UCIIOJIb30BaHUI0 HH(POPMAIIMOHHBIX TEXHOJIOTUI
JUISl PEeLIeHUs] HAyYHbIX U MPO(eCCHOHABHBIX 3a/1a4;

- CIIOCOOHOCTB K OLICHKE ITMYECKHX aCIIEKTOB HEKOTOPBIX UCCIIEAOBAaHUM B 001aCTH
OMOTEXHOJIOIMH (KIOHUPOBAHUE, HCKYCCTBEHHOE OIIIOZ0TBOPEHHE);

* npeomemmuvix:

- copMHUPOBAHHOCTH MPEJICTABICHUH O POJIM U MecTe OMOJIOTUN B COBPEMEHHOMN HayuHOU
KapTHHE MHpPa; TOHUMaHUe POJIH OMOJIOTHH B (POPMHPOBAHUH KPYro3opa u
(GYHKIIMOHATBHOU TPAMOTHOCTH JIJISl pEIICHHSI IPAKTUYECKHUX 33]1aY;

- BJIaJICHWE OCHOBOTIOJIATAIOIINMH TIOHSATHSIMH U MPEJICTABICHUSIMH O XKHBOW IPUPOJIE, €€
YPOBHEBOI OpraHM3aluy 1 SBOJIIOLIMH; YBEPEHHOE MOJIb30BaHNE ONOIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BJaJIeHWE OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHUS, HCIIOIb3yeMbIMH MPH
OHMOJIOTUYIECKHUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U SKOCHUCTEM: ONMCAHUEM, H3MEPEHUEM,
NPOBEICHUEM HAOIIOICHNH; BBISBIICHHE U OI[CHKA aHTPOIIOT€HHBIX N3MEHEHHH B TIPUPOJIC;

- chOpPMUPOBAHHOCTH YMEHUH OOBSICHITH PE3YIbTAThl OMOIOTHIECKUX IKCIIEPUMEHTOB,
peliaTh dJIeMeHTapHbIe OMOJIOTHYECKUE 3a/1ay.

5. Conep:xaHue y4eOHOI TN CHUIIHHBI.

BBenenue

OObeKkT wu3yueHuss OWONOTMM — >KWBasg mpupoga. I[Ipu3HAKM >KUBBIX OPraHU3MOB H WX
MHOT000pa3ue. YpoBHEBasE OPraHU3aNsl KUBOM MTPUPOIBI U IBOTIONNA. MeTO bl TO3HAHUS )KHUBOU
npupoabl. OOmMe 3akoHOMEpHOCTH Ouonoruu. Ponbs Owonoruu B (GOpMUPOBAHUM COBPEMEHHOM



€CTECTBEHHO-HAYYHOW KapTUHBI MUPA M MPAKTHYECKON NEATENBHOCTH JIto/Iel. 3HaUeHne OMOIOTHU
MIPU OCBOCHHH NMPOGECCUid U CIIeNUaIbHOCTEH cpeiHero npodeccuoHaIbHOTO 00pa30BaHMs.
Hemoncmpayuu

buonoruueckre cucTeMbl pa3HOrO YPOBHS: KJIETKa, OPraHu3M, MOIYJIALNS, YIKochucTeMa, ornocdepa.
[{apcTBa *KMBOM IPUPOABL.

1. YueHnmue o Kj1eTKe.

XuMu4yeckass opraHm3zanusi KJerku. Knetka — siemMeHTapHas jKyMBas CUCTEMa M OCHOBHAas
CTPYKTYPHO-(DYHKIIMOHAIbHAST €IMHUIIA BCEX >KUBBIX OPraHU3MOB. Kpamkas ucmopus uzyuyeHus
Kaemxu. XUMUYECKasl Opranu3anus KieTku. OpraHu4eckue 1 HEOpraHM4eCKre BEIIeCTBa KJIETKH U
YKUBBIX OpraHU3MoB. benku, yrieBo/pl, JIUIK/bl, HyKJIEHHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
Crpoenue n GpyHKuMH KjaeTkM. [Ipokapuornueckue u 3yKapHOTHYECKHE KIETKU. Bupycel kak
HekyeTouHasi (hopMa KHU3HU U uX 3HayeHue. boprba ¢ BupycHbimu 3ab6oneBanusmu (CIIUI u np.)
[{uTomnnazma u kietoyHast MeMOpana. OpraHou bl KIETKH.

OOMeH BellecTB U NMpeBpallleHUe YHEPTUM B KieTKe. [nactuueckuii U sHEpreTHYECKUd 0OMEH.
Crpoenue u pynkuuu xpomocom. JIHK — nHocutens HacnencTenHoi uHpopmaruu. Permkarms
JHK. I'en. I'enetnueckwnii koa. buocunres 6enka.

KusHeHHbIH HUKI KiaeTKH. KieTku W ux pa3HooOpasue B MHOTOKJIETOUYHOM OpraHHU3MeE..
Kiterounas reopust cTpoeHust opranu3MoB. Mutos. Llutokunes.

Hemoncmpayuu

Crpoenue u crpykrypa Oenka. Crpoenne moisekyn JIHK u PHK. Pemmukamus JIHK. Cxewmsr
SHEpreTH4eckoro odMeHa u OuocuHTe3a Oenka. CTpoeHHE KIETOK MNPOKAPHOT M OYKApHUoOT,
CTPOCHHE ¥ MHOT000pa3ue KJIETOK pacTeHuil u xHuBOTHBIX. CTpoeHue Bupyca. Dororpadum cxem
cTpoeHust xpomocoM. Cxema cTpoeHus rena. Mutos.

Ilpakmuueckue 3anamus

HaOnroneHue Ki1eTok pacTeHUH U )KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax, ux
onucanue. [lpurorosienne u onncanue MUKpOIIPENapaToB KJIETOK pacTeHui. CpaBHEHHE CTPOEHUS
KJIETOK PACTEHHUM U KUBOTHBIX 10 TOTOBBIM MUKPOIPENapaTaM.

Ilpogpunvuvie u npogheccuonanvno 3nauumeple 31eMeHmMul COOEPHCAHUA

3ammTa CTPOUTENBHBIX KOHCTPYKLIUH OT MHUKpPOPTaHU3MOB (3KeIe300aKTepHii), OT IyKapHOT Ha
pUMepe HACEKOMBIX-IPEBOTOULIEB, TJIECHEBBIX I'PUOOB.

2. Opl"aHl/BM. Pa3mHoxeHnue u HHAUBUAYAJILHOC Pa3BUTUE OPIraHU3MOB.

PazmHoxkenne opranusmoB. Opranusm — enumHoe Lenoe. MHoroobpa3sue OpraHU3MOB.
PazMHOXkeHUE — BakHEiIIee CBOMCTBO KUBBIX opraHu3MoB. [1ooBoe u Gecronoe pa3MHOKEHUE.
Meiioz. OOpa3oBaHue MOJIOBBIX KJIETOK U OIUIOI0TBOPEHUE.

NupuBuayanbHoe pa3BuTHE OpraHu3sMa. DMOPUOHAIBHBIN 3Tan oHTOoreHe3a. OCHOBHbBIE CTaIUU
sMOpHoHanbHOTrO pa3BuTus. Opranorenes. [loctamOpuoHanbHOE pa3BUTHE.

CxoncTBO 3apofbllieil MpeAcTaBUTENECH pa3HbIX TPYHI MO3BOHOYHBIX KaK CBUAETEIBCTBO HX
ABOJIIOLIMOHHOTO poACTBa. [[prunHbI HapylIeHUN B pa3BUTHH OPraHU3MOB.

NupuBuayanbHoe pa3BuTHe 4YesoBeka. PernponyktuBHOe 310poBhe. [lociencTBust BIMSHUS
AJIKOT0JIsl, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPA3HEHUS CPEbl Ha Pa3BUTHE YEIOBEKA.
Hemoncmpayuu

Mmoroo0pasue opranu3moB. OOMeH BeIECTB M MpeBpalleHue PHEpruu B KieTke. DOTOCHHTES.
Henenune xnetku. Muto3. becronoe pazmMHoxeHue opraHu3mMoB. OOpa3oBaHUE TOJIOBBIX KJIETOK.
Meiio3z. OmnonoTBopeHue y pacrteHuidl. VHIuBHAyanbHOE pPAa3BUTUE OpraHu3ma. THUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSI )KUBOTHBIX

Ilpakmuueckoe 3anamue

BelsiBIeHHE M omMCcaHUE NMPU3HAKOB CXOJCTBA 3apOJIBIIIEH YeOBEKa U APYIMX MO3BOHOYHBIX KaK
JI0Ka3aTeNNbCTBO UX IBOJIFOLIMOHHOTO POJICTBA.

Ilpocpunvuvie u npogheccuonanvno 3nauumvle 31eMEHMbl COOEPHCAHUA

PazMHOXXEeHME M pa3BUTHE BPEAUTENEH ACPEBSIHHBIX KOHCTPYKIMH. MepompusTus MO 3aliuTe
JIEPEBBEB OT BPEIAUTEIICH.



3. OCHOBBI r'€eHEeTHKH U CCJICKIMH.

OCHOBBI y4YeHHMs O HAC/IEICTBEHHOCTH M H3MEHYHMBOCTH. ['6éHeTMKa — Hayka O 3aKOHO-
MEPHOCTSIX HACJIEICTBEHHOCTH U W3MEHUYUBOCTH OpraHu3MoB. I'. MeHlenb — OCHOBONOJIOKHUK
TCHETUKHU. |'eHeTHdeckas TEpMUHOJIOTHS M CHUMBOJMKA. 3aKOHBl I€HETHKH, YCTaHOBJICHHbIE I
MenneneM. MoHoruOpugHoe W AWTHOpPUIHOE — CKpeUIMBaHHE  XPOMOCOMHAs — Teopus
HaCJIEACTBEHHOCTH.. ['eHeTrKa nosa. CLEIUIEHHOE € ITOJIOM HaclIeZOBAHNE. 3HAYEHUE TeHETUKHU VIS
CeNIeKIMU 1 MeAuIuHbl. HacnencrBennbie 001€3HH YeoBeKa, UX MPUYHHBI U TPOQPHIAKTHKA.
3akoHoMepHOCTH M3MeH4YMBOCTH. HaciencrBeHHas, wWiIM T€HOTUIIMYECKAs, H3MEHYMBOCTD.
MoudukaonHas, WM HEHACIeJCTBEHHAs, W3MEHUYMBOCTh. [ eHeTHKa denoBeka. |'eHeTwka u
MeauuMHA. MaTtepuanabHble OCHOBBI  HACJIECACTBEHHOCTM W W3MEHYUMBOCTH. ['eHeTMKa W
IBOJIIOLIMOHHAS Teopus. ['eHetuka nomymsuuil. OCHOBBI CENEKUMU pPACTEHUM, KUBOTHBIX U
MHUKpPOOPraHu3MoB. ['eHeTnka — TeopeTudeckas OCHOBa cenekuuu. OnoMallHUBaHUE )KUBOTHBIX U
BBIPAIIMBAHUE KYJIBTYPHBIX PACTEHUH — HadaJbHbIC dTanbl cenekuuu. Yuenne H.M. Basunosa o
LIEHTpaX MHOroo0pa3us U MPOUCXOKJIEHHs KyJIbTypHbIX pacTeHuil. OCHOBHbIE METO/IbI CEJIEKLIUU:
ruOpuau3ansi W HUCKYCCTBEHHBIH OTOOp. OCHOBHBIE JOCTHKEHHS COBPEMEHHOH CEIEeKINU
KYJBTYPHBIX PACTCHMH, JOMAalIHMX JKUBOTHBIX M MHUKPOOPTraHU3MOB. buortexHosorus, ee
JOCTUXKEHUSI U TEPCHEKTHUBBl pa3BUTHUA. OJTHYECKHE AaCHEKThl HEKOTOPBIX JIOCTH)KEHUH B
6uotexHoaoruu. KioHupoBaHue )KUBOTHBIX (ITPOOJIEMBbl KIIOHUPOBAHUS YEJIOBEKA).
JleMoOHCTpaL U

Monorubpunnoe u jauruOpugHoe ckpemuBanue. [lepekpect xpomocom. CreruieHHOe
HacienoBanue. Myranuu. LleHTpsl MHOrooOpas3usi U HPOMCXOXKJIEHUS KyJbTYPHBIX PAaCTEHUH U
JOMAIIHUX JKUBOTHBIX. ['mOpuamsaums. HckycctBeHHblii or6op. HacnenactBenHble 06ose3HH
yesoBeKa. BiausiHue ankoronnsma, HAPKOMAHUM, KypEHUs Ha HAaCJIEACTBEHHOCTD.

IIpakTH4yeckue 3aHATHS

CocraBieHre NPOCTEHIINX CXE€M MOHOTMOPHIHOTO M JUTHMOPHIHOTO CKpeluBaHus. PemieHue
TeHEeTHYECKUX 3a7ad. AHaiau3 (EeHOTUNHYECKOW W3MEHUYMBOCTH. BbIBIEHHE MyTareHoB B
OKPY’KaroIlleH cpeie U KOCBEHHAsl OLIEHKA BO3MOKHOI'O UX BIIUSHHUS Ha OPTaHU3M.

4. Tlpoucxo:kneHHe H Pa3BUTHE )KM3HHU Ha 3emuie. DBOIIOIMOHHOE YUeHHe.

[IpoucxoxaeHne W HadadbHBIE ATalbl Pa3BUTHS >KU3HU Ha 3emuie. [UMOTE3bl MPOUCXOXKICHUS
KU3HU. V3ydyeHHe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHHUS, Pa3BUTHS M CYLIECTBOBAHUS
YKU3HU Ha 3emiie. Y CII0KHEHHE KUBBIX OPraHU3MOB B IIPOLIECCe 3BOIIOLUU. MHOroodpasue »KMBOro
MUpa Ha 3eMJie U COBpPEMEHHasi ero opraHu3ainus. VcTopusi pa3BUTHS 3BOJIOLMOHHBIX HICH.
3nauenne pabor K. Jlunnes, XK.b. Jlamapka B pa3BUTHH SBOJIONUOHHBIX HUACH B OHOJIOTHH.
OpomrornonHoe yuenue Y. JlapBuna. EctecTBeHHBI 0TOOp. Ponb 3BONMIONMOHHOTO YYeHUS B
(bopMUPOBAHNUY COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTUHBI MHUpA.

Muxkpo3Boaonusi 1 MakpodBoawuusa. Konunenuuss Buga, ero kputepuu. [lomynsuums —
CTPYKTypHasi €IMHMIIA BUJA U SBOMIONMH. JIBIDKyIIHMe CHIbl 3BOdONUU. CUHTETUYECKass TEOpHs
HBOJIIOLIHH. Muxkpospomonus. CoBpeMeHHble TpezcTaBieHus o BupoodpazoBanuun (C.C.
YersepukoB, .M. IlImanerayzen). Makpospomtonusi. JlokazarenbcTBa 3Boitounu. CoxpaHeHHe
OMOJIOTHYECKOr0 MHOT000pa3us Kak OCHOBAa YCTOHMUMBOCTH Ouocdepsl M MPOrpecCUBHOIO €e
pazButus. [lpuumnasl BeiMUpaHusi BHAOB. OCHOBHBIE HaIpaBJICHUS SBOJIOIMOHHOTO IIporpecca.
buonorunueckuit mporpecc 1 GMOJIOTUYECKUN perpecc.

JleMoOHCTpaL U

Kputepun Buga. CTpykTypa HOMyJISIHA. OCOOCHHOCTH OPTaHU3MOB, UX OTHOCUTEIBHBIN XapaKTep.
OBOJIIOIMOHHOE JPEBO PACTUTEIBHOIO MHUpPA. OBOJIOLMOHHOE JPEBO KUBOTHOIO MHDA.
[IpeacraBuTenu peKUX U UCUYE3AIOIINUX BUJIOB PACTEHUM U )KUBOTHBIX.

IpakTnyeckue 3aHATHS

Omnwucanue ocobeit oHOTO BHIA 0 MOopdosiornyeckomy kputeputo. [Ipucnocobnaenne opraHu3MoB
K pasHbIM cpeaaM oOuTaHus (BOAHOW, HA3eMHO-BO3AYITHOM, MOYBEHHOH). AHaIM3 W OICHKa
TUTIOTE3 TPOUCX0XKICHUSI )KU3HHU.

Ilpoghunvuvie u npoghpeccuonanvho 3nauumole I1EMEHMbL COOEPHCAHUA

Hcroprsi BO3HUKHOBEHHUSI OPTraHOTEHHBIX TOPHBIX MOPOJ C IENbI0 MOJYYEHUSI CTPOUTEIbHBIX
MaTepraaoB (PaKyIIEYHHK M MEJT) U OPraHMYECKOro TorwiMBa (He(Th, KAMEHHBIH Yroyb, TOPd).



Posib 6uonorndyeckoro Gpakropa B BBIBETPUBAHUU MPU PA3BUTHH JTUTOCQEPHI.
6. IIpoucxo:kaeHue YeaoBeKa.

AHTpornorenes. Opomtonus npumMaToB. COBpPEMEHHbBIE THIIOTE3bl O IPOMCXOXKIECHUU YEJIOBEKA.
JlokazaTenbcTBa POJICTBA YEIOBEKa C MICKOIMUTAIOIIMMU KUBOTHBIMH. DTaIllbl 3BOJIIOIUH YEIOBEKa.
UYenoseueckue pacsl. PoJICTBO M €JMHCTBO ITPOUCXOXKACHUA YelloBeueckux pac. Kputuka pacusma.
JdemMoHCTpauMu

UepTel CXOACTBA M Pa3IMuMs YEIOBEKA M KUBOTHBIX. UepThl CXOACTBA 4Y€JIOBEKAa U IPUMATOB.
[Tpoucxoxaenue yenoneka. YenoBeueckue pachl.

IIpakTHyeckoe 3ansATHE

AHau3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 O MPOUCXOXKICHUN YETIOBEKA.

Ilpogunwvusvie u npogheccuonanvho 3nauumvle 31eMeHmMbl COOEPIHCAHUS

[TpyMeHeHre IPUMUTHUBHBIX CTPOUTEIBHBIX TEXHOJIOTUH I BO3BEIECHUS KIINIIA IPEBHUX JIIOEH
B JIECOCTEIISIX. DBOJIIOIUS PA3BUTHS CTPOUTENBHBIX TEXHOJIOTUH IO 3TAallaM CTAHOBJICHUS YE€JIOBEKa.

7. OCHOBBI YKOJIOTHH.

DKOJIOrus — Hayka O B3aMMOOTHOILICHMSX OPraHU3MOB MEXIy co00il M OKpyKaroled cperoi.
DKkonoruyeckre GakTopbl, X 3HAYCHHUE B )KU3HU OPTaHU3MOB. DKOJIOTUYECKHE CUCTEMBI. BumoBas
U TPOCTPAHCTBEHHAs CTPYKTypa »HKocucTeM. lluieBble CBA3M, KPYroBOPOT BELIECTB U
IpEBpallleHUEe SHEPruh B OSKOCUCTEMaX. MEXBHUIIOBbIE B3aUMOOTHOUIEHHS B 3KOCHCTEME:
KOHKYpPEeHLIUsl, CHUMOHMO3, XHUIIHUYECTBO, Hapa3uTu3M. IIpuumMHBI YCTOHYMBOCTM U CMEHBI
skocucteM. Cykneccuu. MckyccTBeHHbIE cOOOLIECTBA — arpo3KOCHUCTEMBbl U YPOOIKOCHCTEMBI.
buocepa — riobanpHas 3kocuctema. Yuenwe B.M. Bepnaackoro o Ouocdepe. Ponb xKuBBIX
opranu3MoB B 6uocgepe. buomacca. KpyroBopot BaxkHelnx OMOr€HHBIX 3JIEMEHTOB (Ha IpUMepe
yriepoja, azora W Jp.) B Ouochepe. Bo3zaelicTBue NPOM3BOACTBEHHON JAEATEIBHOCTH Ha
OKpY’KaroIlylo cpeny B o0iacTu cBoeil Oyaymiei npodeccuu. DK0JIOTHs KaK TEOpETUYECKasi OCHOBA
palMOHATIBHOTO IPUPOJOIIONB30BaHUS M oxpaHbl npuponasl. Hoocdepa. [lpaBuna mnoseneHus
JOJIed B OKpYXKAIOIIEH MpUpoaHOi cpene. bepexHoe oTHolIeHHEe K OMOJIOTHYECKUM OOBEKTaM
(pacTeHUsM U )KMBOTHBIM U UX COOOIIECTBAM) U UX OXpaHa.

JleMoOHCTpaL U1

Okonoruyeckre GakTopbl U UX BIMSHUE HA OPraHW3Mbl. MeKBUAOBbIE OTHOIICHUS: KOHKYPEHIIMS,
CUMOMO3, XUIIHUYECTBO, Napa3uTU3M. SpycHOCTh pacTutenabHoro coodmecrsa. [Tumessie nenu u
ceTu B OuoreHo3e. Dkonorndeckue nupamuipl. Cxema skocucreMbl. KpyroBopoT BemiecTB U
npeBpalieHre dHepruu B akocucteme. buocdepa. Kpyrosopot yriaepona (azorta u nip.) B 6uocdepe.
Cxema arposkocucremMbl. Ocob0 oxpaHsieMble MpUpoIHbIe TeppuTopun Poccuu.

Ilpakmuueckue 3anamusn

Onucanue aHTPOIOTeHHBIX U3MEHEHHUH B €CTECTBEHHBIX MPUPOIHBIX JaHImadTax cBoen
MecTHOCTH. CpaBHUTENBbHOE OMMCAHUE OJHOM M3 €CTECTBEHHBIX IPUPOIHBIX CUCTEM (HampuUMep,
Jeca) U KakoH-HUOY/b arpo3KOCUCTEMBI (HarpuMep, MIIEHUYHOTOo 1noJist). Onucanue u
MIPAKTUYECKOE CO3/1aHNEe UCKYCCTBEHHOM 3KOCHCTEMBI (IIPECHOBOIHBIN akBapuyM). Pemenue
HKOJIOTMUYECKUX 3a/a4.

Ilpocpunvnvie u npogheccuonanvno snauumvle 31eMeHmMbl COOEPHCAHUA

CTpOHTENILCTBO 3aLIUTHBIX COOPYKEHUI 11 COXPAHEHHSI M BOCCTAHOBIICHHS DKOCHCTEM (MecTa
3aXOpPOHEHHs OMOJOrMYECKHX M PaliOaKTUBHBIX OTXO/0B), COBPEMEHHBIX
MycoporepepadbaTbIBalOIIUX 3aBOJIOB.

8. DBuoHuka.

BuoHuka kak oaHO W3 HampaBJieHHH Ouosorum M KubepHeTuku. PaccMoTpeHme OMOHUKOM
0coOeHHOCTEN MOP(}HO-PU3NOIOTHUUECKON OpraHU3aINH KUBBIX OPTAaHU3MOB M UX HCIIOIH30BAHUS
JUISL CO3JaHUsl COBEPIICHHBIX TEXHUYECKHMX CHCTEM W YCTPOMCTB IO AHAJIOTHM C JKHUBBIMH
CUCTEMAMHU.
JemoHCcTpauMu

Mopenu ckiiaa4aToil CTPyKTYpbI, UCIIONIb3yeMON B CTPOUTENbCTBE. TpyOdaTbie CTPYKTYpHI B )KUBOM



MPUPOJIE U TEXHUKE. APPOJAMHAMUYECKUE U THAPOJIMHAMUYECKUE YCTPOUCTBA B >KMBOM MPUPOAE U
TEXHHKE.

IKCKypCHH

Mmuoroo6pasue BuaoB. Ce30HHBIE (BeCEHHHE, OCEHHHE) M3MEHEHHUs B mpuponae. MuorooOpasue
COPTOB KYJbTYPHBIX PACTEHUH W TMOPOJ JOMAIIHMX >KUBOTHBIX, METOJIbI WX BBIBEJCHUS
(cenekuMOHHAs CTaHLMA, TUIEMEHHas (epma, CelbCKOXO3sIiiCTBEeHHas BbICTaBKa). EcTecTBeHHbIE U
HCKYCCTBEHHbBIE DKOCUCTEMBI paiioHa.

Ilpoghunvuvie u npoghpeccuonanvro 3nauumole rj1eMeHmMbl COOEPHCAHUA

[TpuMeHeHHE a’pOJMHAMHYCCKONW TEXHOJOTHH B CBapke (3alMTa CBapHBIX IIBOB CTPYWHBIM
crocobom). BoznymHoe oTomieHHe OOLIECTBEHHBIX 3JaHMM KaK MpUMEp a’pOJAUHAMUKH.
[IpuMeHeHne ruipOJMHAMUKH TIPU CTPOUTETHCTBE U SKCIUTYaTallMU WHKEHEPHBIX CETEH.

Tpumeprvie memvl peghepamos (00K1a008), UHOUBUOYWTLHBIX HPOCKINOG

Knerounas teopust crpoeHus opranu3mMoB. VcTopusi U COBpeMEHHOE COCTOSTHUE.

Hacnencrennas mHbopMaIus 1 nepeaada ee u3 MoKOJICHUS B TTIOKOJICHUE.

JpaMaTudeckue cTpaHUIIbl B UCTOPUH PA3BUTHSI TCHETHKH.

VYcnexu cOBpeMEHHOM reéHEeTUKH B MEAUIIMHE U 37JPABOOXPAHCHUH.

HcTopus pazBuTus 3BOMOIUOHHBIX uaen 10 Y. JlapBuHa.

«Cucrema nipuposi» K. JIlunnes u ee 3HaueHue U1l pa3BUTHS OMOJIOTHH.

CoBpeMeHHbIE MPECTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIIOIHH.

CoBpeMeHHbIE TIPEACTABICHHUS O 3apOXKJICHUM KU3HH. PaccMOTpeHHE M OLIEHKA pPa3IudHbIX

TUIOTE3 MPOUCXOKIACHHUS

9. CoBpeMeHHBII Tal pa3BUTHS YelioBedYecTBa. YenoBeueckne packl. OMacHOCTh pacu3Ma.

10. Bo3zneiicTBue uenoBeka Ha MPUPOAY Ha PA3TUYHBIX dTANaX Pa3BUTHUS YEJIOBEUYECKOr0 OOIIECTBa.

11. Bausinue oKpy»Karolieu cpeibl U €€ 3arpsi3HeHHS Ha pa3BUTHE OPTraHU3MOB.

12. BnusiHue KypeHus, ynmoTpeOJeHHs! alKorojs U HapKOTUKOB POTUTENSIMU Ha SMOpPHOHAIBHOE
pa3BuTHE peOeHKa.

13. BuramuHsbl, pepMeHThI, TOPMOHBI M UX POJb B opranusme. HapyiieHus npu ux HeAOCTaTKe U
U30BITKE.

14. TIpu4uHbI ¥ TPAHULIBI YCTOWYMBOCTU OHOC(hEphl K BO3ECHCTBUIO ACSITENFHOCTHU JTIOCH.

15. buoneHo3b! (3KOCHCTEMBI) Pa3HOTO YPOBHS M X COIOJAYMHEHHOCTh B IN100aJIbHON 3KOCUCTEME
— Guocdepe.

16. BuoBoe 1 9K0JIOTHYECKOE pa3HOOOpa3ue OMOIICHO3a KaKk OCHOBA €T0 YCTOMYHUBOCTH

17. TloBeilIeHUE TPOAYKTUBHOCTH (POTOCHHTE3a B UCKYCCTBEHHBIX KOJOTUYECKUX CUCTEMAX.

18. PazmnmuHbIe YKOJIOTHYECKUE TTUPAMUIBI 1 COOTHOIICHHS OPTaHU3MOB Ha KaKIOW WX CTYIICHH.

19. [lyTu noBkINIEHUST OMOTOTHUECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX DKOCHCTEMAX.

20. Ponb mpaBHUTEIBCTBEHHBIX W OOIIIECTBEHHBIX SKOJIOTHUSCKUX OPTaHU3AIMA B COBPEMECHHBIX
Pa3BUTHIX CTpaHAX.

21. PanimoHanbHOE WCIOJIB30BAaHUE M OXpaHa HEBO30OHOBIIEMBIX MPHPOIHBIX pPeCcypcoB (Ha
KOHKPETHBIX MPUMEPaX).

22. OmacHOCTh MIO0ATBHBIX HapylIeHul B onochepe. O30HOBBIC «IBIPHI», KHCIOTHBIC JTOXK/IH,
CMOTH U UX IIPEIOTBpAIICHHE.

23. DKoJIOTHYECKHEe KPU3UCHI U DKOJIOTHYECKHEe KatacTpodsl. [TpemoTBparienue ux

BO3HUKHOBEHUS.

NN E

6. TemaTuueckoe MJIAaHMPOBAHMUE.

[Tpu peanuzanuu conepkanus o0eo0pa3oBaTeaIbHON yueOHON AUCIMILTUHBI «broorus» B
npenenax ocsoerus OITOIT CITIO na 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHus C MOIyYCHHEM
cpennero obmiero oopazopanus [IIICC3 makcumanbHas yaeOHas Harpy3ka 00ydaroIIuXcs
COCTaBJISACT:

- 54 gaca, u3 HEX aynuTOpHas (00s3aTenbHas1) yueOHast Harpy3ka 00y4Jaromuxcs, BKITFOYast
NpaKTUYECKHE 3aHATHsI, — 36 4acoB, BHEAYIUTOPHAS CAaMOCTOsATENIbHAS paboTa CTyJeHTOB — 18
YacoB.



Bun yueOHo# padoThI KosnnyectBo 1yacos
AynuTopHble 3ansaTHs. Cofep:kanue
00y4eHust
Bsenenue 1
1. Yyenue o kieTke 5
2. Opranusm. Pa3sMHOXEHHE U MHIUBHTY- 4
aJIbHOE Pa3BUTHE OPraHU3MOB
3. OCHOBBI TCHETUKH U CEJICKIINH 8
4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 8
3emiie. DBOJIIOLIMOHHOE YUYEHUE
5. IIpoucxoxaenue yenoBeka. buonmka 4
6. OCHOBBI KOJIOTHH 6
Htoro 36
BHeaynuTopHasi camocTosiTeibHAsE padoTa
[ToaroroBka nOKJIaI0B, pedeparos, 18
WHAUBUIYaIbHOTO
MPOEKTA C UCTIOJIB30BAHUEM
UH(pOPMaILMOHHBIX
TEXHOJIOTHI U JIP.
IIpome:xxyTounas arrecranus B ¢popme 1uppepeHHPOBAHHOIO 3a4€Ta
Bcero: 54
Bup yuyeOHo# paboThl KosmmuecTBo yacos
AyaurtopHsle 3aaaTus. Cogep:xxanue
00yueHust




7. XapaKTepHCTHKA OCHOBHBIX BUJ0B YU4eOHOI 1esiTeIbHOCTH CTYJAeHTOB

COI{Gp)KaHI/IC XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB JC€ATCIBbHOCTU CTYACHTOB

o0yueHUs

BBenenne O3HakomiieHHE ¢ OMOJIOTHYECKUMH CUCTEMaMH PAa3HOTO YPOBHS:
KJIETKOM, OPraHu3MOM, MOMYJIAIHEH, SKOCUCTEMOM, Onochepoid.
Omnpenenenue poiau OMoIOTUU B ((OPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA U MPAKTHYECKON AESITETbHOCTU
monei. O0yyeHne coOIII0ICHHIO MTPABHJI TIOBEACHUS B IPUPOJIE,
OEpEeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bEKTaM (pPaCTCHHIM U
YKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHe

YUYEHHME O KJIETKE

Xumuyeckasn YMeHue npoBOIUTh CPABHEHUE XMMHUECKON OPTaHU3aIMH KUBBIX U

opraHu3anus HEXXUBBIX 00beKTOB. [loyuenue npeacraBieHus o poiu

KJIETKH OpPTaHWYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB B KIIETKE

Ctpoenue u W3yueHne CTpoeHUs KIETOK DYKapuOT, CTPOCHUSI 1 MHOTOOOpa3us

$yHKIMH KJIETOK PACTEHHI U dKUBOTHBIX C IOMOIIbIO MUKPOIPETIapaToB.

KJIETKH HaGroieHne KIeTok pacTeHHA U )KHBOTHBIX TI0]T MUKPOCKOIIOM Ha

TOTOBBIX MUKpPOIIpCIIapaTax, UX OIruCaHue. HpI/IFOTOBJIeHI/Ie u
OIIMCAHNUEC MHUKPOIIPCIIaPaTOB KJICTOK paCTCHHﬁ. CpaBHeHI/Ie CTPOCHUA
KJICTOK paCTCHI/Iﬁ M )KMBOTHBIX 110 TOTOBBIM MUKpOIIpCHIapaTamMm

OO0MeH BeliecTs
U peBpalleHue

O3HakoMIIEHHE C KJIIETOUHOU TEOPUEN CTPOEHUS OPraHU3MOB.
YMeHue caMOCTOSTENIbHO UCKATh JOKa3aTeIbCTBA TOIO, UTO KJIETKa -

JHEepPrum B AJIEMEHTAapHAsI )KUBasi CUCTEMA U OCHOBHAs CTPYKTYPHO-
KJIETKe (GyHKLIMOHATIbHAS €AMHUIIA BCEX KUBBIX OPraHU3MOB
Ku3HeHHbIH O3HaKOMJIEHHE C KJIETOYHOM Teopuel CTPOEHHSI OpPraHU3MOB.

UKJ KJIeTKH

YMeHH€e caMOCTOATENBHO UCKATh JOKA3aTelIbCTBA TOT0, YTO KIIETKA -
AJIEMEHTAapHAsl )KUBasi CUCTEMA U OCHOBHAs CTPYKTYPHO-
(GyHKIMOHATIbHAS €AMHUIIA BCEX KUBBIX OPraHU3MOB

OPI'AHU3M. PABMHOKEHUE U UHANBUAYAJBHOE PASBUTHUE

OPI'AHU3MOB

Pa3muo:kenue OBnaseHne 3HaHUSIMU O Pa3MHOKEHUU KaK O BaKHEUIIIEM CBOWCTBE

OpPraHu3MoB JKUBBIX OPIraHU3MOB. ¥ MEHUE CAMOCTOATEIBbHO HAXOIUTh OTJIMYUS
MHUTO3a OT Meil03a, Onpeesis FBOIIOLMOHHYIO POJIb ATHX BUOB Jie-
JICHUS KJIETKU

NuauBuayanbHoe | O3HaKOMIIEHHE CO CTaIUSIMU OHTOT€HE3a Ha IPUMEPE Pa3BUTHUS

pa3sBHUTHE IT0O3BOHOYHBIX )KUBOTHBIX. Y MEHHE XapaKT€PU30BaTh CTaJUU

OpraHu3ma MOCTAMOPHUOHAIBHOIO Pa3BUTHS Ha IPUMEPE YETIOBEKA.
O3HakoMJIeHHE C TPUYMHAMU HapyIIEHUH B pa3BUTUN OPTaHU3MOB.
Pa3BuTne ymeHus npaBuibHO GOpMHPOBATH JOKa3aTeNbHYIO 0a3y
9BOJIIOLIMOHHOI'O Pa3BUTHUs )KMBOTHOTO MHpa

NuauBuayanabHoe | BolisiBieHue v onrcaHne MpU3HAKOB CXO/CTBA 3apO/IbIIIEH YeIoBeKa 1

pa3sBuTHE JPYTHUX TIO3BOHOYHBIX KaK JI0Ka3aTeIbCTBA UX IBOJIOLMOHHOIO

yeJioBeKa pozctsa. [lonyyenue npeacTaBaeHus 0 MOCAEACTBHUIX BIUSHUS all-
KOT'0JIsl, HUKOTHHA, HAPKOTHYECKHX BEIIECTB, 3arPSI3HEHUS CPEbl Ha
pa3BUTHE U PENPOTYKTHUBHOE 3/IOPOBBE YETIOBEKA

OCHOBBI 'TEHETHUKH U CEJIEKIIUH
3akonomepHocT | O3HaAKOMIIEHUE C HACJIEICTBEHHOM U HEHACIIEICTBEHHOU

U UIBMEHYUBOCTH

W3MEHYUBOCTEIO U €€ OMOJIOTHYECKOM POJIBIO B 3BOJIFOIWH KUBOT'O
MHpa. HonyquI/Ie MMpEACTaBJICHUSA O CBA3W 'CHCTUKU U MCIUIUHBI.
O3HaKOMIJICHHE C HacJI€ACTBECHHbBIMHA 0one3HAMU YEJIO0BCKA, UX




IpUYMHAMU U TPOoPUIIaKTUKON. M3yueHune BIMsHUS aJKoTroIu3ma,
HAapKOMaHWH, KypCHHA HAa HACJICACTBCHHOCTb HAa BUACOMATCPHUAJIC.
AHanmn3 GEeHOTHUIMYECKON N3MEHYNBOCTH. BBIsSIBIEHHE MyTareHOB B
OKPY>KaIOIIIeH cpejie M KOCBEHHAs OlEHKAa BO3MOYKHOTO MX BIIMSHMS HA
OpraHu3M

OcHoBBI
CeJIeKIUH
pacTeHui,
KUBOTHBIX U
MHMKPOOPraHUu3M
OB

[Tosryuenue npeacTaBiIeHNs O TEHETUKE KaK O TEOPETUYECKOM OCHOBE
cesiekuu. Pa3BuTue MeTtanpeIMeTHbIX YMEHUN B IPOLECCE HAXOXK-
JICHUS Ha KapTe LIEHTPOB MHOT000pa3s ¥ MPOUCXOKICHHS
KYJIbTYPHBIX PACTCHHH U IOMAIHUX JKUBOTHBIX, OTKPBITHIX H.I.
BaBunobeiM. M3yuenne MeTo10B THOpUIU3AIMH U HCKYCCTBEHHOTO
oTOopa. YMeHue pazoupaTbcs B ATUUECKUX acleKTaX HEKOTOPhIX
JOCTHKEHUH B OMOTEXHOJIOTHH: KIIOHUPOBAHUU KUBOTHBIX U
npobiemMax KIOHUPOBaHUS yenoBeka. O3HAKOMIIEHHE C OCHOBHBIMU
JOCTUKEHUSIMU COBPEMEHHOW CEJEKIMU KYJIbTYPHBIX PaCTECHUH,
JIOMAIIHUX KUBOTHBIX 1 MUKPOOPTraHU3MOB

MMPOUCXOKIAEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 9BOJIIOIIMOHHOE

YYEHHUE

IIpoucxoxnenue
U HavajbHbIe

3Tanbl pa3BUTHS
JKH3HM HA 3eMJie

AHaJIN3 U OLEHKA PA3JIMYHbIX TUIIOTE3 MPOUCXO0KACHUS KU3HU.
[Tonydenue npeacTaBieHus 00 YCI0KHEHUHU KUBBIX OPTaHU3MOB Ha
3emiie B MPOIEeCce HBONIIOIUU. Y MEHUE IKCIIEPUMEHTAIIbHBIM ITyTEM
BBISIBIIATH aJIalITUBHBIC OCOOCHHOCTH OPraHU3MOB, X
OTHOCUTENBHBIN XapakTep. O3HAKOMIICHHE C HEKOTOPBIMU
MPEICTAaBUTESAIMH PEJIKUX U MCUYE3AIOIIUX BUIOB PACTCHUN U
*UBOTHBIX. [IpoBeneHue onucanus ocodeil 0THOTO BHIA TIO
Mop(oIoruueckoMy KpUTEPHIO MPHU BHIMOTHEHUH J1a00paTOPHO
paboTel. BEIsSBICHHE YepT MPHUCIIOCOOTICHHOCTH OPTraHU3MOB K
pasHbIM cpeiaM o0uTaHus (BOJHOM, HA3eMHO-BO3AYIIHOMH,
MOYBEHHOM

HUcropus
pa3BuTHs
3BOJIIOIHOHHBIX
uaei

N3ydeHue Haciequs 4eI0BEYeCTBA Ha PUMEPE 3HAKOMCTBA C
nucropuent passutus sBomonnoHHbIX unen K. Jlunnes, JK.b. Jlamapka
Y. MapsuHa. O1ieHMBaHUE POJIU 3BOJIIOLUOHHOIO YYEHHS B
(hopMHPOBaHUM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHbBI MHpA.
Pa3Butue crnocoOHOCTH SICHO ¥ TOUYHO M3JIaraTh CBOM MBICIIH,
BOCIPUHHUMATh U aHAJIU3UPOBATh MHEHUS COOECETHUKOB, TPU3HABAs
IIpaBO JAPYroro 4eJ0BeKa Ha HHOE MHEHHUE

Muxkpo
IBOJIIOLHSA U
MAaKpO3BOJIIOUA

O3HakOMJIEHHE ¢ KOHIENINEH BUIa, €€ KpUTEPUIMHU, T0100p
IIPUMEPOB TOT'O, YTO MOMYJIALUSA — CTPYKTypHas €AVMHMIIA BUJA U
sBoroIUH. O3HAKOMIIEHHE C IBUXKYIIIMMUCS CUIIAMH JBOJIIOLUY U €€
J0Ka3aTeNIbCTBAMU. Y CBOEGHHE TOT0, YTO OCHOBHBIMM HaIIPaBJICHUAMHU
rporpecca siBJIsIFoTCsl OMOJIOrMYeCKUi MPorpecc U OMOIOTnYeCcKuil
perpecc. YMeHHEe OTCTauBaTh MHEHUE, O COXPaHEHUHU OHOJIOrHye-
CKOTO MHOI000pa3us Kak OCHOBE YCTOMUMBOCTH Ouocdepsl U
IIPOrPECCUBHOTO €€ Pa3BUTHA. Y MEHHE BBIABIATH IPUUMHBI
BbBIMHUPpAaHWA BUJI0B

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpONoOreHe3

Anam3 u OLICHKA Pa3JIMYHBIX TUIIOTE3 O IMPOUCXOXKACHHUUN YCTIOBEKA.
PazButue YMCHUA CTPOUTH JOKA3ATCIbHYIO 68.3y o CpaBHHTCHBHOﬁ
XapPaKTCPUCTHUKE YCJIIOBCKA U IIPUMATOB, IOKa3bIBas UX PpOACTBO.
BrisBienue 3TanoB 9BOJJONHWH YCIIOBCKA

YenoBeueckne
pacsl

YMmenue JAOKa3bIBATh PABCHCTBO YCJIOBCUCCKUX paC HAa OCHOBAHUU UX
poACTBa U €AUHCTBA IPOUCXOXKICHHA. PazButne TOJICPAHTHOCTHU,
KPUTHKA paCru3Ma BO BCCX CIo MPOABIICHUAX

OCHOBBI OKOJIOI'nn




JKoJI0rus — N3yueHne 7K0JI0rn4eckux (pakTopoB U UX BIMSHUSA HA OPraHU3MBbI.
HayKa o 3HAKOMCTBO C PKOJIOTHYECKUMHU CUCTEMaMHU, UX BHZ[OBOﬁ n
B3aHMOOTHO- IPOCTPAHCTBEHHON CTPYKTypaMu. Y MEHHE OOBSICHATh IPUUMHBI
IHIeHUAX YCTOI\/JI‘II/IBOCTI/I A CMeHBI 3KocucTeM. O3HaKOMIIEHUE C MCXKBHUAO0OBBIMH
OpPraHu3MoB B3aMMOOTHOIIEHUSMH B 9KOCHCTEME: KOHKYpEHIIMEN, CHMOMO30M,
MesKay co0oi u XUITHUYECTBOM, ITAPA3UTU3MOM. Y MEHHE CTPOUTH SAPYCHOCTH
OKPpY KarouIei PAacTUTENBLHOIO COOOLIECTBA, MUIIEBHIE LIENU U CETH B OMOILIEHO3€, a
cpeuoifl TAKKEC S3KOJIOTHYCCKUC IMTUPAMU/IbI. 3HaHHe OTJINYUTENLHBIX IMPU3HAKOB
HCKYCCTBEHHBIX COOOILECTB - arPOAIKOCUCTEMBI U YPOOIKOCHCTEMBI.
Omnucanue AHTPOITIOTCHHBIX N3MCHCHHI B €CTECTBEHHBIX MIPpHUPOAHBIX
nanamadrax cBoeit MectHocTH. CpaBHUTENBHOE ONMMCAHUE OJHOM 13
€CTECTBEHHBIX IPUPOIHBIX CUCTEM (HAIpUMED, Jieca) U KaKOH-HUOYIb
arposKOCHCTEMBI (HarpuMep, MieHnYHoro mnois). CocTaBieHne cxem
nepeaayn BCUICCTB U SHCPTHUHU 110 LCIIAM IUTAaHUS B HpHpOZ[HOﬁ
9KOCUCTEME U arponeHose.
Buocdepa — Osnakomienue ¢ yuenuem B.M. Bepuazackoro o 6uocdepe kak o
r106aabHas rio0anbHO skocucTteme. Hanmuuue npeacraBieHus o cxeme
IKOCUCTEMA HKOCHCTEMBI Ha TIpuMepe Orocdepsl, KPyroBOPOTE BEIIECTB U
HpeBpalleHUH SHepIruu B Ouocdepe. YMeHne 10Ka3bIBaTh POIb KHUBBIX
OpraHu3MoB B Onoc(epe Ha KOHKPETHBIX IpUMepax
Buocdepa un HaxosxneHue cBsi3u U3MeHeHus B Ouocdepe ¢ nocieacTBUsIMU
Yyes10BeK JIeATEIbHOCTH YEI0BEeKa B OKPYXKAIOILIEH cpesie. Y MEHUE ONpeielsiTh

BO3/ICIICTBUE MPOU3BOICTBEHHOM IEATEIHHOCTH Ha OKPYKAIOIIYIO
cpeny B obsacTu cBoelt Oyaymieit mpodeccuu. O3HAKOMIICHHUE C
IJ100aTbHBIMH SKOJIOTHUYECKUMU ITPOOJIeMaMu M YMEHHUE OIPeNesaTh
nyTH uX perreHusi. Onucanne 1 MPaKTHYECKOe CO3/IaHue
HCKYCCTBEHHOM IKOCHCTEMBI (IIPECHOBOIHOIO akBapuyma). Pemienue
HKOJIOTHYECKUX 337a4. J|eMOHCTpUpOBaHHE YMEHUS TIOCTAHOBKH 1T
JEeSTENIbHOCTH, IJIAaHUPOBAHUS COOCTBEHHON AESITEIbHOCTHU IS
JOCTIDKEHUS TIOCTABIICHHBIX TIeJIeH, TPEIBUICHUS BO3MOYKHBIX
pe3yNbTaTOB ITUX IEHCTBUI, OpraHU3aIMU CAMOKOHTPOJISI U OILICHKH
MOJIYYEHHBIX pe3ynbTaToB. O0yueHune coONI0ACHUIO MTPABUIT TTOBEACHUS
B IIpHpojie, OepekHOMY OTHOILIEHUIO K OMOJIOTHYECKHM 00bEeKTaM
(pacTeHHsIM, dKUBOTHBIM M X COOOIIECTBAM) U UX OXpaHE

BUOHHUKA

Bbuonuka kak

O3HakoOMJIEHUE C PUMEPAMU MCIIOIH30BAHUS B XO3SIMCTBEHHOM

OJ(HO U3 JeSITeAbHOCTH Jt0/1el MOP(O-PYHKIMOHATBHBIX YEPT OpraHU3aLUuU
HANPaBJICHUH pacTEeHNI U KUBOTHBIX IIPU CO3AAHUM COBEPIIEHHBIX TEXHUYECKUX CH-
OmoJsiorum u CTEM U YCTPOMCTB 10 AaHAJIOTUU C JKUBBIMU CUCTEMaMH. 3HAKOMCTBO C
KHOepPHEeTUKHU TpyOUaThIMH CTPYKTYPaMHU B )KUBOI MPUPOJE U TEXHUKE,

a’>pPOAUHAMUYECKUMH U TUAPOJIUHAMUYECKUMU YCTPOMCTBAMU B KUBOU
IIPUPOJIE U TEXHUKE. Y MEHUE CTPOUTH MOJIEIIN CKIIA9aTON CTPYKTYPHI,
UCIIOJIb3YEMBIE B CTPOUTENILCTBE

8. YueOHO-MeTOANYECKOE U MATEPUATBHO-TEXHUYECKOE 00ecTeYeHne
nporpamMmsbl y4eOHoi qucuuniuabl «buosorus»

OcBoenue nporpamMmsl yueOHoH aucuuiuinHbl «buosnorus » B [AIIOY PX CIIT ocymecTBisercs B
kabunere omonoruu. Kabuuer OGnosioruu ocHamieH obopyaoBanueM u yuebHoi mebensro. B TATIOY
PX CIIT ans BHEypOUHOM CaMOCTOSATENBHOW pabOThl OOYyYaloIUMXCS €CTh B HAIMYMH 6 TOYeK
CBOOOJHOrO AOCTYIa B UHTEPHET.

B cocraB y4yeOHO-METOJMUYECKOr0 W MaTepHaJbHO-TEXHHUYECKOTO OCHAIIECHUs KaOuHeTa OMOJOrHU



BXOJISIT:

- HaIJISITHBIE TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOIUIl, IJIAKaTOB, TOPTPETOB BBELIAIOIINXCS YUCHBIX,
MHUKpOIIpenapaThl OMOJIOTHIECKUX 00HEKTOB);

-TIeYaTHBIC ¥ SKPAHHO-3BYKOBBIC CPEJICTBA OOyUCHUS;

-[IEPEYHH OCHOBHOM U JIOTIOJIHUTEILHON YUeOHOM JINTEPATYPHI;

-BCIIOMOTATEIbHOE 000PYI0BAHUE H UHCTPYKIIUU.

9. Ucnoab3yemas JquTeparypa
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