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1 MACHOPT PABOYEM TIPOTPAMMBI YUEBHOM JUCHUAIIJINHBI
«BUOJIOI' USI»

1.1 O6aacTh npuMeHeHus padoyeil MporpaMmbl

[Iporpamma o61eo6pazoBaTenbHON yueOHOM AucuuInHbl «buonorusy npen-
Ha3HAuYCHA JIJIsl M3y4YeHUs OWOJIOTHH B MPOdeCcCHOHANTBHBIX 00pa30BaTENbHBIX Opra-
HU3AIMAX, PeaTu3yIomuXx 00pa3oBaTelbHyI0 MPOTpaMMy CpPEaHETo 001iero oopas3o-
BaHMS B MpEJEIaX OCBOCHUS OCHOBHOM MPOQECCHOHAIBHON 00pa30BaTeIbHOM Mpo-
rpammbl CITO Ha 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUs MPU MOATOTOBKE KBaIU(H-
IIUPOBAHHBIX paboumx, ciayxkamux no npodeccuu 08.01.26 Mactep mo peMOHTY H
00CJIy:>KUBAHUIO HHKEHEPHBIX CHCTEM JKHJIHIHO-KOMMYHAJIBLHOT0 X0351iicTBA.

1.2 Mecro y4eOHOM AUCUMILIMHBI B CTPYKTYpe OCHOBHOI NMpo¢ecCHOHAIbHOMI
o0pa3oBaTeJIbHOM IPOrPaAMMBbI:

VYuebnasa nucturinHa «brosorusy sSBiasgeTcs yueOHbIM MPEIMETOM IO BEIOOPY
u3 00s3aTenbHON npeaMeTHoi obsactu «EctectBeHHble Hayku» DPI'OC cpenHero
oO1iero oOpa3oBaHus, U3ydaeTcsi B 00IIE00pa30BaTEIbHOM IIMKJIE YYEOHOro IIaHa
OIIOII CITO Ha 6a3e 0CHOBHOTO 0O0IIEero 00pa30oBaHUs C MTOJTYUYSHHEM CPEIHETO 00-
tero oopazosanus (ITIIKPC).

1.3. leau 1 3ap0a4u y4eOHOM JUCUMILJIMHBI — TPeOOBaHUS K pe3yJbTaTaM 0CBOe-
HHSl Y4eOHOW JUCHUIJINHBI:

Conepxanue nporpammsl « bHOJIOTHS» HANPaBIEHO HA TOCTIKEHHUE CIEAYIONIUX Lie-
JIeH:

e qnonydyeHue (QyHIaMEHTaNbHBIX 3HAHUU 0 Onosornuyeckux cucremax (Kierka,
Opranusm, [lonymsauus, Bua, Okocucrema); HCTOpUH Pa3BUTHSI COBPEMEHHBIX
NpPEJICTABICHUNA O XUBOW NMPUPOJE, BBIIAIOIIMXCSA OTKPBITUSX B OMONOrHYe-
CKOM HayKe;

® poiM OMOJIOTUYECKON HAyKHU B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHA-
YYHOU KapTHUHBI MUPA; METOJIaX HAYYHOTO TTO3HAHMS;

® OBJAJCHHE YMEHUSMHU JIOTMYECKHM MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWHA B MPAKTHUCCKOU JMEATECTLHOCTH JIFOJICH, Pa3BUTHH CO-
BPEMEHHBIX TEXHOJIOTHIA; ONPEAETSATh KUBbIE OOBEKTHI B IPUPOJIC; MPOBOIUTH
HaOJIIOAEHUS 332 DKOCUCTEMAMHU C LIEJbI0O WX OINHUCAHMS U BBISBICHUS €CTe-
CTBEHHBIX M AHTPOIOT€HHBIX W3MEHEHUH; HAaXOJIUTh W aHAJIU3UPOBATH WH-
(dhopMaluo 0 XUBBIX 00BEKTAX;

® pa3BUTHUE MO3HABATEJbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00y4aronIMXcsi B MPOIECCE N3YUEHUSI OMOJIOTUYECKUX SIBIICHUN;
BBIIAIOIINXCS JOCTH)KCHUI OWOJIOTHUH, BOMICAIINX B OOIICYEIOBEUECKYIO
KYJBTYPY; CIOKHBIX U IPOTUBOPEUMUBBIX MyTEW Pa3BUTHUS COBPEMEHHBIX Hay4-
HBIX B3TJIAJIOB, UJIEH, TEOpUd, KOHIETIINI, TUTIOTE3 (O CYITHOCTH U MPOUCXOXK-



JICHUU U3HM, YEJIOBEKa) B X0j€ padOThl C Pa3IMYHBIMU MCTOYHUKAMHU WH-
dbopmarnuu;
® BOCIIUMTaHHE YOEXKJIEHHOCTH B HEOOXOJAMMOCTU IMO3HAHMS >KUBOW MPUPOJIBI,
HEOOXOMMOCTH PallMOHAIBHOTO MPUPOAOIOIB30BaHUSA, OEPEKHOIO OTHOIIIE-
HUSl K MPUPOAHBIM pecypcaM U OKpYyXarolie cpene, cOOCTBEHHOMY 3/10pO-
BbIO; YBXKEHUS K MHEHHUIO OIIMOHEHTA MpU 0O0CYX ACHUU OUOJIOTHUYECKUX MPO-
o1em;
® HCIOJb30BaHUE MPUOOPETEHHBIX OMOJIOTMUYECKUX 3HAHUW M YMEHUH B MOBCe-
JTHEBHOM U3HU JIJIs1 OLEHKU MOCIEACTBUN CBOEH JEATEIbHOCTH (U 1€ TEIIbHO-
CTH JPYTHUX JIIOJEH) MO OTHOIIEHUIO K OKPY’KAIOIIEeH cpene, 3A0pOBbI0 APYTHUX
JI0JIe 1 COOCTBEHHOMY 3/I0POBBIO; 00OCHOBAHUE U COOJIIOAICHUE Mep Mpodu-
JAKTUKH 3a00J€BaHUM, OKa3aHUE TIEPBOM MOMOIIM NIPHU TpaBMax, COONIOICHHE
IIpaBUJI MIOBEICHUSI B IPUPO/IE.
OcBoeHue cojiepkaHus yueOHO!W NUCUUIUTMHBI «brosorus» odecrnednBaeT JOCTHKE-
HUE CTYJIEHTaMH CIEAYIOIINUX Pe3yJabTATOB:
* TUYHOCMHDBIX
—— c(OPMHUPOBAHHOCTh YYBCTBA FOPJIOCTH U YBAXKEHHSI K UCTOPUHU U JOCTHKEHUAM
OTEUECTBEHHOW OMOJOTHYECKON HAayKH; MPEACTABICHHS O LEIOCTHOW €CTECTBEHHO-
Hay4YHOU KapTHUHE MUPA;
—— MOHUMAaHUE B3aMMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAayK, MX BIIMS-
HUS Ha OKPYXAIOILIYI0 Cpeny, SKOHOMUYECKYIO, TEXHOJOTUYECKYI0, COLUATbHYIO U
ATUYECKYIO Cephl JeATEIbHOCTH YEJIOBEKA;
—— CIIOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHOHAYYHOH Kap-
THHE MHpa B 00pa3oBaTeNbHOW U MPO(eCcCUOHATBHOU IEATEIbHOCTH; BO3MOXXHOCTH
MH(OPMAIMOHHOW Cpebl Il 00ecneueH s NPOAYKTUBHOTO caMO0Opa30BaHus;
—— BJIQJICHUE KYJIBTYPOU MBIIICHUS, CHOCOOHOCTHh K 000OIIEHUIO, aHATTU3Y, BOCIIPH-
ATUIO UHPOPMALIMU B 00JACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE 1LIETU M BBHIOOPY TTy-
Tel ee JOCTUKEHUS B MpoecCHOHaIbHOMI cdepe;
—— CcNOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JIESATENIbHOCTH COBPEMEHHBIMU MPHUH-
LUIIAMUA TOJIEPAHTHOCTH, IUAJNOra W COTPYJHUYECTBA; NOTOBHOCTHh K B3aUMOJCH-
CTBHIO C KOJIJIETaMH, padoTe B KOJJIEKTUBE;
—— TOTOBHOCTbH HMCIIOJIb30BaTh OCHOBHBIE METOJbI 3aIIUTHI OT BO3MOXKHBIX MOCIEH-
CTBHI aBapuii, KaTacTpod, CTUXUINHBIX OCIACTBHIA;
—— o0mamanue HaBbIKaMu  Oe3omacHOM  paboOThl  BO  BpEeMsl  IPOEKTHO-
MCCJIEI0OBATENBCKOW M AKCIIEPUMEHTAIIHON JI€ATEIbHOCTH, MPU MCIOJIb30BaHHUU Jia-
O0opaTopHOTO 000PYIOBAHUS;
—— CIIOCOOHOCTH HCIIOJIb30BATh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPaKTUYECKOU
JIESITEIbHOCTH U TIOBCEAHEBHON JKU3HM JJIs1 COOMIOCHUS Mep MPOPUITAKTHKU OTPaB-
JICHUH, BUPYCHBIX U APYrux 3a00j€eBaHUM, CTPECCOB, BPEAHBIX MPUBBIYEK (KypeHHUS,
QJIKOTOJIM3Ma, HAPKOMaHUM ); TIPABIII ITOBEJICHUS B IPUPOJTHOM Cpelie;
—— TOTOBHOCTh K OKa3aHMIO MEPBOM MOMOIIM MPU TpaBMax, MPOCTYAHBIX U JPYTUX
3a00JIeBaHUSX, OTPABJICHUSX MMUILEBBIMU MTPOIYKTAMH;
* MemanpeomMemHuix:
—— OCO3HaHHE COLIMAJIbHOM 3HAYMMOCTH CBOeW mpodeccun/cnenuaibHoCTH, o0aaaa-
HUE MOTHBALIMEHN K OCYIIECTBICHUIO TPO(HECCHOHATBHOM e TENbHOCTH;
5)



—— TOBBIIICHUE MHTEIUIEKTYaJIbHOTO YPOBHS B IMPOIIECCE U3YYEHUS! OMOJIOTMYECKUX
SIBJICHU; BBIJAIOIIUXCS TOCTUKEHUN OMOJIOTHH, BOIIECAUIMX B OOIEYEIOBEUECKYIO
KYJIBTYpPY; CJIOXHBIX U MPOTUBOPEUYMBBIX IYTEW PA3BUTHUS COBPEMEHHBIX HAyUYHBIX
B3IJIS/I0B, UEH, TEOPUH, KOHIIETIIUMA, TUIIOTE3 (0 CYITHOCTH U MPOUCXOKIACHUH JKU3-
HU, YEJIOBEKA) B X0J1¢ pabOThI C pa3IMYHBIMU UCTOYHUKAMH HH(OPMAITUK;

—— CIIOCOOHOCTh OPraHU30BHIBATH COTPYAHUYECTBO EAWHOMBINUICHHHUKOB, B TOM
YUCJI€ C WCIOJIB30BAHUEM COBPEMEHHBIX WH(HOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

—— CIMOCOOHOCTh TIOHMMATh TMPUHIIUIBI YCTOMYMBOCTH W TPOIYKTUBHOCTH >KUBOU
IPUPOBI, TIyTU €€ U3MEHEHHsI IO BIUSHUEM aHTPOTOTEHHBIX (HaKTOPOB, CIOCOO-
HOCTb K CUCTEMHOMY aHaJIU3y TJI00AIbHBIX SKOJOTHYECKUX MPOoOJIeM, BOIIPOCOB CO-
CTOSTHUS OKPY>Kalolllel Cpeibl U PallMOHAIBHOTO UCTOJb30BAHUS IPUPOIHBIX PECYp-
COB;

—— yMEHHE OOOCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUU B MPAKTUUECKOM
JEATEIIbBHOCTH JIIOJICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHM; OMNpEeNessiTh *KUBbBIC
00BEKTHI B MPUPOJE; MPOBOJIUTH HAOIIOACHUS 32 SKOCUCTEMaMU C IIEJIbI0 UX OIKCa-
HUSI Y BBISIBJICHUS] €CTECTBEHHBIX M AHTPOIOTE€HHBIX U3MEHEHUI; HAXOUTh U aHaJIu-
3UpOBaTh HH(OPMAITUIO O )KUBBIX 00BEKTAX;

—— CIOCOOHOCTb MPUMEHATHh OMOJIOTHUECKHE M SKOJOTUUECKUE 3HAHUS JJI aHaIu3a
MIPUKIIAIHBIX TIPOOJIEM X03IMCTBEHHON JIeATEIbHOCTH;

—— CIIOCOOHOCTh K CaMOCTOATEILHOMY IPOBEICHHUIO HCCIICIOBAHUM, MOCTAHOBKE
€CTECTBEHHOHAYYHOTO IKCIIEPUMEHTA, UCTIOIb30BAHUIO0 HH(POPMAIIMOHHBIX TEXHOJIO-
T 17151 pellieHns] HAyYHBIX U Mpo(decCUOHaTbHBIX 3a/1ay;

—— CIIOCOOHOCTh K OIICHKE ITUYECKUX ACTIEKTOB HEKOTOPHIX HUCCIIEIOBaHUI B 00Ja-
CTU OMOTEXHOJIOTHH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE);

* nPeOMEemHbIX:

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O POJIM U MECTE OMOJIOTUU B COBPEMEHHOM
HAay4YHOUW KapTUHE MUpPa; MOHUMAHUE POJIM OMOJIOTMU B (POPMHUPOBAHUU KPYTro30pa U
(YHKIIMOHATBHON TPaMOTHOCTH JIJIsl PEIICHUS MPAKTUYECKUX 3a/1ady;

—— BJIAJICHWE OCHOBOIIOJATAIOIIMMHU MOHATUSIMUA U MPEJCTABICHUSIMU O KUBOU TPU-
pojie, ee YpOBHEBOM OpraHU3allMd M 3BOJIIOIMH; YBEPEHHOE MOJIb30BaHHE OMOJIOTH-
YECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

—— BJIQJICHUE OCHOBHBIMM METOJIAMH HAYYHOTO IO3HAHUS, HCHOJIb3YEMBIMU IIPH
OMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB M IKOCHCTEM: OMHMCAHHEM, U3ME-
peHueM, MpoBeJCHUEM HAOIOICHUH; BBISIBJICHUE U OLIEHKA aHTPOIOTC€HHBIX U3MEHEe-
HHUU B IPUPOJIE;

—— c(HOPMHUPOBAHHOCTh YMEHHUHM OOBSCHATH PE3yJbTAThl OMOJOTHUYECKHX JKCIEPH-
MEHTOB, PEIIaTh AIEMEHTAPHbIE OMOJIOTUYECKUE 3a/1a4H;

—— c(opMuUPOBaHHOCTH COOCTBEHHOW TO3UIIMU IO OTHOIICHHIO K OMOJIOTHYECKOM
uH(OpMAIUH, MOTYYaeMON M3 Pa3HBIX HCTOYHUKOB, TJI00ATbHBIM SKOJOTUYECKUM
npoOsemMaM U MyTAM UX PEIICHHUS.

1.4 PexoMeHyeMOe KOJIMY€CTBO YACOB HA OCBOEHHE NMPOrPaMMbl JUCHUILIHHBI:
MaKCHUMAJIbHOM y4eOHOi Harpy3km oOyyatomierocs 38 4acoB, B TOM YHUCIIE:
00s13aTe/IbHOI ayIMTOPHO#M Y4eOHOo# Harpy3ku oOyyaromierocss 38 yacoB
CaMOCTOAITeILHOI padoThl oOyyaromierocst 0 yacos.
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

Bun yueOHo# padoThbI KouanuyectBo
4acoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 38
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3ka (Bcero) 38

B TOM YHCIIE:

PAKTUYECKHE 3aHSITHSI 16
JIEKIIUHU 22
caMOCTOSTeNIbHAs paboTa -

[TpomexyTounas arrectanus B popme ougghepenyuposannoco 3auvema




2.2 TemaTH4eCKHi IVIAH M COAePKAHUE YUeOHOM JucUuIIuHbI «BuoJorus»

HaumeHoBaHue pa3genos u Conep:xanue y4e0HOr0 MaTepHaJia, JJIAa00PaTOPHbIE M NPAKTHYEeCKHE PA0OThI, CAMOCTOAITe/IbHAS O0BeM yacos YpoBensn
TeM pa6oTta o0yualommxcs, KypcoBasi padot (IpoeKT) (eciiu npeyCMOTPEHBI) ocBoenns’
1 2 3 4
5 CEMECTP
Brenenne 1
Tema 1. [Ipu3HaKH KUBBIX OOBEKT M3y4eHHst OMOJIOTHHU — JKUBAsl IpUpo/a. [Ipr3HaKy KUBBIX OpraHn3MoB. MHOT00o0pasue >KUBbIX 1 2
OpraHU3MOB. OpPraHu3MOB. YPOBHEBasi OpraHU3alus >KUBOI ITPUPOJIBI ¥ IBOTIOLMS. MeTo/ bl II03HAHUS KUBOH IPUPOIBI.
O61mue 3akoHomMepHocTH Onostoru. [Ipeamer nzyuenuns odooOmmaromero kypca «bruosorny, 1eam 1 3a1a4u
Kypca. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEI BOSHUKHOBEHHSI, Pa3BUTHS M CYIIECTBOBAHUS XKHU3HU Ha
3emite U COBpEeMEHHOH ee opraHu3anuu. Poss 6uonoruu B GOopMUPOBAHUN COBPEMEHHOMN
€CTeCTBCHHOHAYYHOHW KapTHHBI MHpPa U B IIPAKTUIECCKOH NeATeNbHOCTH Jroaeil. CoOMoaeHNe TpaBIll
TIOBEJICHUS B TIPUPOJIE, OEpeKHOE OTHOIIEHUE K OMOIOTHIECKHM 00BhEeKTaM (pacTeHUSIM W )KUBOTHBIM U MX
coo0IIecTBaM) M UX OXpaHa.
JemoHcTpanum.
Bronmormueckne cHCTEMBI pa3HOTO YPOBHS: KJIETKA, OPraHW3M, HOMMYJAIHS, 3KOCHCTeMa, Omocdepa.
IlapcTBa x1BOM PUPOBIL.
Pazgen I 4
Y4yeHue 0 KJIeTKe
Tema 1.1. CTpoenne u 4
byuknuu kiaerku. OomMeH
BellecTB
Tema 1.1.1.CtpoeHue KIETKH. Kitetka — snemenTapHas kMBasi CHCTEMa M OCHOBHAS CTPYKTYPHO-(YHKIIMOHATbHAST €IUHHUIIA BCEX JKUBBIX 1 2
ODYHKIUU OPraHOUIOB KIICTKH. oprann3MoB. Kparkas ucropuss usydeHust kieTkd. KieTkm M MX pa3sHOOOpasve B MHOTOKJICTOYHOM
Bupycsr opranusme. KierouHas Teopus CTpOECHUsI OPraHM3MOB. XUMHYECKasi opraHusanus kietku. OpraHudeckne
Y HEOpraHMYEeCKHE BEIlecTBa KIETKH M JKUBBIX OPraHM3MOB. benku, yrieBojbl, JUMUJIbI, HYKIEHHOBBIC
KUCIIOTHl ¥ UX poiib B KieTke. CTpoeHne M (QYHKIMH KIETKH. [IpokapHoTHYeCKHe M dyKapHOTHYECKHE
KJIeTKU. Bupycsl kak HekneTouHas GopmMa KHM3HM M MX 3HaueHue. bopbba ¢ BUpYCHBIMHU 3a00JIeBaHUSIMU
(CIIM A u np.) Hurormazma n xiierouHast MeMOpana. OpraHouibl KJICTKH.
Tema 1.1.2.00MeH BEIECTB. OOMeH BeIIECTB U MPEBPALICHUAEC YHEPTHH B KICTKE. 1 2
Turel oOMEHa BeIIECTB
IIpakTuueckast Nel. HaGmonenue, cpaBHEHHE KIIETOK PACTEHUH U )KUBOTHBIX, X OIHCAHHE. 2 2

JeMoHcTpanum.

Crpoenne u crpykrypa Oenmka. Crpoenme wmonekyn JHK wu PHK. Pemmukamums JJHK. Cxembr
SHEepPreTHIeckoro oOMeHa W OmocuHTe3a Oenka. CTpoeHHE KIETOK IPOKAPHOT M JYKapHOT, CTPOSHHE H
MHOT000pa3ue KIETOK pacTeHUH U KUBOTHBIX. CTpoeHme BUpyca. PoTorpaduu cXeM CTPOSHUS XPOMOCOM.
Cxema ctpoeHus reHa. MuTo3.

! Jlist XapakTepUCTUKH YPOBHSI OCBOCHHUS y4eOHOTO MaTepualia HCIOIb3YOTCS CICAYIOIINE 0003HAYCHUS:

1 — 03HaKOMUTEIBHHBIH (y3HABAaHUE paHEE U3YYCHHBIX 00BEKTOB, CBOICTB);

2 — penpOyKTUBHBIN (BBITIOTHEHUE IESTEIHHOCTH MO 00pa3ily, MHCTPYKIIUHU FUTH TIOJT PYKOBOICTBOM)

3 — NPONYKTHBHBIN (IUIAHUPOBAHKUE M CAMOCTOSTEIILHOE BBIIIOIIHEHHE JIESITENIbHOCTH, PEllIeHNe TPOOIEMHBIX 3a/1a4)




2

Tema 1.1.3

Buo-, Makpo-, MUKPO3JIEMEHTHI ¥ X POJIb B )KU3HU pacTeHUs. [IpakTHUECKUE JTOKA3aTEILCTBA 00pa30BaHUS
OpPraHUYECKUX BEIICCTB B pacTeHHUU myTteM (ortocuHTe3a. Co3laHue W MOJJCPKAHUE KYIbTYp OaKTepHui,
OJTHOKJICTOYHBIX BOJOpOCiCH, mpoctedimux. HaOmromeHus 3a MX CTPOCHHEM M IKU3HEACATEIBHOCTHIO
pacrtenuit u )KuBOTHBIX. CTaMK SHEPreTHYECKOr0 OOMEHA B Pa3IMYHBIX YaCTIX MUTOXOHIpUil. CTpoeHue u
¢yaKnrn puboOCOM M HX poib B OMOCHHTe3e Oenka. SApo Kak HEeHTp yHpaBICHHUS KU3IHENESTETbHOCTHIO
KJIETKH, COXpaHEHHS U Mepefiadn HACIICICTBEHHBIX [TPU3HAKOB B TOKOJCHUsX. KileTo4uHas Teopus CTpOeHHUs
OpraHU3MOB.

Pazgea II. Opranusm.
Pa3zmHokeHue u
HHIUBHAYAJTbHOE Pa3BUTHE
OpPraHu3MoB

Tema 2.1. Opranusm - equHoe
eJjoe.

Tema 2.1.1. TlomoBoe u
0ecrooe pa3MHOXKCHHE

Pasmnoxenne  opranu3MoB. Pa3MmHOXKeHHE - Ba)kHEiIlee CBOMCTBO >KUBBIX opraHu3moB. [lomoBoe u
Oecronoe pasmHokeHHe. OpraHusM - equHoe 1enoe. MHorooopasue oprann3MoB. OOpa3oBaHKHE MOJIOBBIX
KJIETOK W OIUIof0TBOopeHue. MHauBuIyallbHOE pa3BUTHE OpraHU3Ma, dTan OHTOreHe3a. OCHOBHBIE JTaIlbl
IMOPUOHAIBLHOTO pa3BuTHsi. CXOACTBO 3apOJbIIICH MPEICTABUTENICH PA3HBIX TPYIIN MO3BOHOYHBIX Kak
CBUJIETENILCTBO ~ UX  OBOJIOIMOHHOTO  poiacTtBa.  [loCienCcTBUSL BIUSHUS AJIKOTOJIs, HUKOTHHA,
HapKOTUYECKUX BEUIECTB, 3arpsI3HEHUs Cpellbl HAa pa3BUTHE ueloBeKa. [IpUuynHBl HapylIeHUH B pa3BUTHH
opraan3MoB. IHINBHUAyaIbHOE Pa3BUTHE YEIOBEKA.

HpaKanecxoe 3aHsTHe Ne2. BrisgBieHHe ¥ OIUCaHHE IMPpU3HAKOB CXOACTBA 3ap0m,1mel71 YCJIOBCKa U
APYTUX IMMO3BOHOYHBIX. ﬂOKaBaTeHBCTBO HX 3BOJIOIMUOHHOTO POJCTBA

JeMoHcTpanuu

MHOF006p33I/Ie OpraHu3MoB. O6mMmeH BCLICCTB U IMPCBpAIICHUEC SHEPTUU B KIICTKE. dortocunTEe3. I[eJ'IGHI/Ie
KIeTku Muro3. becmonoe Pa3MHOKCHUE OpPTraHU3MOB. O6pa30BaHI/Ie IOJIOBEIX  KJIETOK. Meiio3.
OmooTBOpeHNe y pacTeHuil. MHIuWBuayanpHOE pa3BUTHE OpraHW3Ma. THIBI MOCTIMOPHOHAIHHOTO
Ppa3BUTHA KUBOTHBIX.

Pazgea II1. OcHOBBI reHETUKH
H CeJIEKI[HHU

Tema .3.1. OCHOBBI reHETUKH

Tema 3.1.1. I'enetnka 3aKOHEBI
FeHETUKH. I3MEHYNBOCTH
OpraHU3MOB.

I'enetnka — Hayka O 3aKOHOMEPHOCTSX HACJIEJCTBEHHOCTH WM M3MEHYMBOCTHU OpraHu3MoB. [ .Menuaenb —
OCHOBOIIOJIOXKHUK ~TEHETHKH. | eHeTWdyeckas TEPMHHOJIOTHMS W CHMBOJHKA. 3aKOHBl TEHETHKH,
ycraHosneHHble . Mennenem. MoHOTHOpHIHOE M TUTHOPHUAHOE CKpEIIMBAHNE XPOMOCOMHAS TEOPHSA
HACIIeICTBEHHOCTH. B3ammopeiictBue reHoB. ['eHermka moma. CHEMJIEHHOE C IIOJIOM HaclieZOBaHHE.
3HadYeHNEe TEHETWKH JUI CEeNeKIIMH W MeAWIUHBI. HacnencTBeHHBIE OONE3HM YeloBeKa, MX TNPHUYUHBI U
npodunakTuka. V3MeHunBoCTh. Buabl n3MeHUnBOCTH 3aKOHOMEPHOCTH M3MEHYHMBOCTH. HacnencTBeHHas
WM TEHOTUIIMYCCKAsl I3MEHYMBOCTh. MoAn(pUKAIMOHHASI ©3MEHYHUBOCTb.

IIpakTuyeckas pa6ora Ne3. BriiBieHHE MYyTarcHOB B OKDYJKArOIIEH cpele W KOCBEHHAs OICHKA
BO3MOYKHOT'O UX BIIUSTHUSI HA OPraHU3M.




1 2 3
IpaxkTuueckast padora Ne 4 CocraBieHHE NPOCTEHIINX CXEM MOHOTHOPWAHOIO M JUTHOPUAHOTO 1
CKpEIIMBaHUSI.
IIpakTHyeckoe 3ansiTue Ne 5. PerieHne reHeTHYECKUX 3a/1a4. AHaIN3 (PEHOTHITNYECKOI H3MEHYMBOCTH 2
Tema 3.2. Cenexnus 1
Tema 3.2.1. OcHOBEI CeneKUNU I'eHeTuka — TeopeTnveckas OCHOBA cesieKIuu. OIOMAITHUBAHUC KUBOTHBIX M BHIPAIIMBAHUE KYJIHTYPHBIX 1
paCTEHU, )KUBOTHBIX U pacTeHnd — HadanbHble OSTambl cenekuumd. Yuenue H.M. BaBumoBa o neHtpax MHOrooOpasus
MHUKpPOOPTIaHU3MOB MPOUCXOXK/ICHHS KYJIbTYpPHBIX pacTeHni. OCHOBHBIE METOJIbI CEJIEKIMHU: THOPHIU3ALHNS H UCKYCCTBEHHBIN
0100p. OCHOBHBIE JOCTM)KEHHSI COBPEMEHHOW CEJIEKIMH KYJIbTYPHBIX PacTeHUH, JOMAIlHUX >KUBOTHBIX U
MHKPOOPIraHU3MOB. BHOTEXHOJIOTHS, €€ JOCTHKEHUS! W TNEPCIEKTUBBI PAa3BUTHSL.
JeMoHcTpanuu:
MonorubpunHoe u purudpugaHoe ckpeniuBanus. Ilepekpect xpomocoM. CrerieHHOE HaclieJ0BaHUE.
Myramuu. LleHTpsl MHOTOOOpPa3us W MPOHMCXOXKIEHUS KyJIbTYPHBIX PAacCTEHHH M JOMAITHUX XHBOTHBIX.
I'ubpramsammsa. MckycctBenHbit oTOOp. HacnmencTBeHHBIE 00e3HM denoBeKa. BiHsHHE aJKOTOIM3MA,
HapKOMAaHWH, KypeHHS Ha HACJIEACTBEHHOCTb.
Pazgen IV. llpoucxo:xnenue u 7
pa3BUTHe KU3HU Ha 3emJIe.
JBOJIIOHMOHHOE YYeHHe
Tema 4.1. DB0TIOLHOHHOE 2
yuenue Y. /lapBuna
Tema 4.1.1. DBoMOIIMOHHOE Hcropus pa3BuTHS SBOJIONUOHHBIX HAeH [MIOTE3bI MPOUCXOXKACHUS KU3HH. V3ydeHne OCHOBHBIX 3aKO- 1
yuenue Y. JlapBuna. HOMEPHOCTEI BO3HUKHOBEHU S, PA3BUTHS U
CYIIECTBOBAHMS XU3HM Ha 3emJie. Y CIIOKHEHHE JKUBBIX OPTaHU3MOB B IIPOLIECCE IBOJIOIIHH.
Muoroo0pa3ue KMBOT0 MHpa Ha 3eMile M COBpEMEHHas ero opraHusanusi. 3Hadenue pador K. JlunHes,
K.b. Jlamapka B pa3BUTHM DBOJIOUMOHHBIX HJed B Ouonoruu. OBomronnonHoe yuenue Y. JlapBuHa.
EcrectBenHnslii 0T60p. Ponb 3BosononHoro yuenust B GopMHUpPOBaHUN COBPEMEHHOI €CTECTBEHHOHAYYHON
KapTHHBI MUPa
IIpakTuueckoe 3ansiTie Ne 6. AHaNIM3 U OLCHKA PA3IMYHBIX THIIOTE3 MPOUCXOKIACHUS JKU3HU. 1
Tema 4.2. IBHKYIIIHE CHIIbI 3
IBOJIIOIUH
Tema 4.2.1. Bun. Kpurepuu Konnernust Buga, ero kpurepud. EctecTBeHHBIH 0oTOOp. [lomynsius— CTpyKTypHash €IWHHUIA BUIA H 1
Buaa. lonymsmms SBOJIIOIHH.
IMpakTuyeckast padoralNe7. Onricanne 0co0eil 0HOTO BUIA ITO MOPHOIOTHIECKOMY KPUTEPHIO. 1
IMpakTuueckoe 3anatue Ne 8. IlpucnocobiieHne OpraHWU3MOB K pa3HBIM cpelaM oOWTaHus (BOJHOM, 1
HA3eMHOM-BO3IYIITHOH, ITOYBEHHOH ).
Tema 4.3. OcHOBHBIE 2
HanpaBJIeHHs IBOJTIOLHOHHOI 0
nporpecca.
Tema 4.3.1. JIBrKyIye CHIIbI CuHTETHYECKasT TEOpHs DBOJIIONHUHA. MHKPOIBOONHS, MaKpodBoioIusa. CoBpeMeHHbIE TIPEICTABICHUS O 1

9BOJIFOIINH

BunooopazoBanuu (C.C. UerBepukos, U.U. [lImansraysen). Makpossomonus. JlokazaTeabcTBa SBOIOLHH.
CoxpaHenue OMOJIOTMYECKOr0 MHOT000pa3ust Kak OCHOBBI YCTOWYHMBOCTH OHOC(Epbl M IPOrpeccuBHOTO ee
pa3Butus. [IpudnHbl BEIMUpaHUs BUAOB
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Tema 4.3.2.0cHOBHBIE
HaIpaBJICHHUS YBOJIIOLIMOHHOTO
rporpecca.

CoxpaHenue OHOJIOrMYECKOro MHOr000pasusi Kak OCHOBA YCTOMYMBOCTH OMOC(EpHI U IPOrPECCUBHOTO €€
pasBurus. [Ipuunnbl BeiMupanus BuoB. OCHOBHBIE HAIPaBJICHUS YBOJIIOLMOHHOTO IIporpecca. bronoruye-
CKHI Iporpecc 1 OMOJIOTHYECKHil perpecc.

Paszgen V.

Tema 5.1 IIpoucxosxnenne
4yeJI0BeKa

Tema 5.1.1AHTpomnorenes

AHTpOHOFeHe3. 3BOJ’I}OIII/IH IpUMaToB. COBpeMeHHLIe TUNOTE3bI O MPOUCXOKACHUN
YCJIOBCKaA. I[OKEB&TGHLCTB& POACTBA 4Y€JIOBCKA C MJICKOTIUTAOIMMHU ) KMUBOTHBIMU. DTaIbl
OBOJIFOIIMH YCJIOBCKA. BrisBienue sranos OBOJIFOIIMH YCJIOBCKA

Tema 5.1.2.YenoBeueckue packl

VYmenue JOKa3bIBaTb PABCHCTBO YCJIOBCYCCKUX pac Ha
OCHOBAaHUU UX POJACTBA U €AUHCTBA IPOUCXOKACHUS. PasButne TOJICPAHTHOCTHU, KPUTHUKA paCu3Ma BO BCEX
€T0 MPOABJICHUAX

HpaKanecxoe 3aHsaTHe Ne 9. Ananus u OLICHKA PA3JIMYHBLIX I'MIIOTE3 MPOUCXOKACHUA YCJIOBCKA.

Jemonctpamun Kputepun Buma. CTpykTypa HOMyJsSiud. ANANTHBHBIC OCOOCHHOCTH OPraHU3MOB, UX
OTHOCHUTEJIbHBIN XapakTep. DBOJIOLUUOHHOE JPEBO PACTUTEIBLHOTO MUPA. JBOIIOLMOHHOE APEBO KUBOTHOTO
mupa. [IpeacraBuTens peIkux W WCYE3AONIUX BHUIOB PACTEHWH M JKUBOTHBIX. [IpoHMCXOXIeHNE YeToBeKa.
YesoBedecKkre pachl.

Paszngen VI. OcHoBBI 3K0J0THH
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Tema 6.1. Dxo0orusa u
IKOJIOTHYECKHe CHCTEMBI

Tema 6.1.1. Dxoxorus.
DKonorudeckue GpakTopsl

OKooTHs — HayKa O B3aHMOOTHOIIEHISIX OPTaHM3MOB MEXIy COO0H M OKpY’KaIOIIeH cpeaoil. DKoIorude-
ckue (paKTopbl, NX 3HAYCHUE B KU3HU OPraHN3MOB. BHI0Bast 1 MPOCTPaHCTBEHHAS CTPYKTypa IKOCHCTEM.
[IummeBkie CBs3M, KPYTOBOPOT BEIIECTB U MPEBPAIICHNE SHEPTHH B IKOCHCTeMaX. MIcKyccTBeHHBIE co001IIe-
CTBa. ATPO3’KOCHCTEMBI M ypOosKocHCcTeMbl.M3ydeHne 3Komornieckux (pakTopoB U MX BIMSHUSA HaOpra-
HU3MBIL.

3HaHUE OTIUYNTEIBHBIX IPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB — arpOdKOCHCTEMEI H YPOOIKOCHCTEMBL.
OnrcaHue aHTPOIIOTCHHBIX U3MEHCHHI B €CTECTBEHHBIX MPUPOIHBIX JaHIIadTaX CBOCH MECTHO-
ctu.CpaBHUTENBHOE OMMCAHKUE OJHOM M3 €CTECTBEHHBIX IPUPOIHBIX CUCTEM (HAaIpUMeEp, Jieca) U KaKoW HU-
OyIb arpo’KOCHCTEMbI(HAIPUMED, MIIEHUYHOTO TOJIS).

CocraBiieHHe CXeM Iepelayy BEIIeCTB U DHEPTHHU [0 LIETSIM NMUTAaHUS B IPUPOJHOM SKOCUCTEME U arpolie-
HO3€

Tema 6.1.2.B3aumooTHOLIEHAS B
IKOCHCTEME

MC)KBI/IHOBLIG B3aUMOOTHONICHUSA B DKOCUCTEME: KOHKYPCHIIUA, CI/IM6I/[03, XUITHUYECTBO, IMapa3uTUu3M. 3Ha-
KOMCTBO C O5KOJIOTHYCCKHUMU CUCTCMAaMHU, UX BI/IHOBOﬁI/I l'IpOCTpaHCTBeHHOﬁ CTPYKTypaMHu. Vmenne o0bsc-
HATb NPUYIHUHBI yCTOﬁ'-IPIBOCTPI U CMCHBI 9KOCHUCTEM.

O3HaKOMJICHHUE C MCXKBHUIOBBIMH B3aUMOOTHOIMCHUAMH B OKOCHCTEMC! KOHKypeHHHCﬁ, CI/IM6I/1030M, XU~
HAYE€CTBOM, ITapa3sUTU3MOM. Ymenne CTPOUTH APYCHOCTH PACTHUTECIILHOTO COO6H.[eCTBa, MMHUIICBBIC LIS K
CCTH B 6I/IOI_ICH03€, a TAKKC DKOJIOTHUICCKHUEC MUPaMUBI.

MpaxkTuueckue 3aHaTus NelO. OmucaHue W NPAaKTHYECKOE CO3/AHHWE HCKYCCTBEHHOW 3KOCHCTEMBI
(TIpEeCHOBOTHBIN aKBaApHUYM).

MpaxkTuueckue 3ansaTust Ne 11. Onucanue aHTPONIOTEHHBIX U3MEHEHHUI B €CTECTBEHHBIX PHUPOIHBIX
naamadTax CBOeH MECTHOCTH.
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Mpakruueckne 3ansaTua Nel2 CpaBHUTEIBHOC ONHCAHUE OJHOW U3 CCTECTBCHHBIX IPUPOIHBIX CUCTEM
(COCHOBBIiA, CMEIIIAHHBIH Jieca)
jeca)

Ipakruueckne 3ansiTusa Ne 13. PenieHne 9K0JOTHYSCKUX 3a1a4y

Tema 6.2.. Buocdepa -
rJ100aJIbHasi DKOCHCTEMA

Tema 6.2.1. Buocdepa. YucHue
B.U. Bepnaackoro. buomacca

Buocdepa — rnobanbHas axocuctema. Yuenue B.J. Bepranackoro o 6uocdepe Poib ®KHUBBIX OpraHU3MOB B
ounocdepe. KpyroBopor BakHEHIINX OMOTEHHBIX JIEMEHTOB (HA IIPUMEpPE Yrieposa, a30Ta U JIip.) B OHo-
chepe. M3menenus B buocdepe.

Osznakomienue ¢ yaenueMm B. U. Bepraanckoro o 6nochepe

Kak 0 IJI00aTbHOM SKOCHCTEME.

Hannuue npecTaBiaeHus 0 CXeMe SKOCUCTEMBI Ha MPH-

Mepe Orocdeprl, KPyrOBOPOTE BEUIECTB U NMPEBPAIICHUH

JHEPTUU B Ouocdepe.

YMeHue 10Ka3biBaTh POJIb IKUBBIX OPraHU3MOB B Orocdepe Ha KOHKPETHBIX MpUMepax

Tema 6.2.2. bruocdepa u uenoBex

TlocnencTBus neATENbPHOCTH 4YeJOBEKa B OKpyXxaromed cpene. BosznpelicTBue mnpouM3BOACTBEHHOM
NEATEIBHOCTH B 00JMacTH cBoel Oyaymied mnpodeccmn Ha OKpyKaromyio cpeny. [nobaibHble
JKOJIOTUYECKHE MPOOJIEMBI U MYTH UX PEHICHUs. JKOJOTHSA KaK TEOPETHYECKash OCHOBA PAaIlOHAIBLHOTO
MPUPOAOINOIB30BAHUS M OXPAHBI MPUPO/IBL. Hoocdepa. [IpaBuia moBeneHus JrOACH B OKpYKarolen
HOPUPOIHOIL cpere.

Haxoxxnenue cBsi3u H3MEHEHUs B OMoc(epe ¢ MOCIeACTBUSIME NCSITEIPHOCTH YEJI0BEKa B OKPYIKAFOIICH
cpene.

YMeHne onpenensiTs Bo3IeiicTBAe MPOU3BOACTBEHHON AEATEIIFHOCTH HAa OKPYKAIOIIYIO cpey B 001acTi
cBoelt Oyaymeit mpodeccun.

O3zHaKoMIICHHE C TJI00ATBHBIMH YKOJIOTHYECKUMHE MTpodIeMaMu

1 YMEHHE OTIPEICIATE IIyTH UX PEIICHHUS.

Omnrcanne ¥ IPaKTUIECKOE CO3/IaHNe NCKYCCTBEHHOH SKOCHCTEMBI (TIPECHOBOJHOTO akBapuyMa). Perenue
9KOJIOTHIECKUX 3a1ad.

,Z[eMOHCTpl/IpOBaHl/Ie YMEHUS IMOCTaHOBKHU ueﬂeﬁ ACATCIIbHOCTH, IJIAHUPOBAHUA CO6CTB€HHOI7[ ACATCIbHOCTHU
JUIL JOCTHUKEHUS ITIOCTABJICHHBIX ueneixi, peABUACHUA BO3MOXKHBIX PE3YJIbTATOB 3TUX ﬂeﬁCTBHﬁ, opranusa-
U CAMOKOHTPOJIA U OUECHKHU MOJIYUCHHBIX PE3YyJIbTATOB.

OO0y4eHue cOOJIFOICHUIO MPABIUI MIOBEACHUS B IPUPOJIC, OEPEKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM O0BEK-
TaM(paCTeHUsIM, )KHBOTHBIM M UX COOOIIIECTBAM) U MX OXpaHe

JeMoHcTpanumu:

Okonornveckue (aKTOpbl M WX BIHMSHHAC HA OPraHU3MBI. MEXKBHUIOBBIC OTHOIICHUS: KOHKYPCHIIHS,
cUMOMO03, XUIIHUYECTBO, Mapa3uTu3M. SIpyCHOCTh PacTUTEIHHOrO coodmiecTBa. [IumieBbie ey U CeTH B
OuoneHo3e. Dxonoruueckue mupamuapl. Cxema sKkocucTeMbl. KpyroBopoT BelleCTB W MpeBpallleHHe
sHeprun B J3Kocucteme. buocdepa. Kpyrosopor yriepoma (azora m ap.) B Omocdepe. Cxema
arposkocucteMbl. Oco00 oxpaHsieMble IPUPO/IHbIe TeppuTopuK Poccuu.

Pasznexn VII. buonuka

Tema 7.1. Buonuka
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Tema 7.1.1.buonuka, ogHO U3
HaTpaBJICHUH OHMOJIOTHA U
KHOEpHETHKH

Buonrka kak 0IHO U3 HAIPaBJICHUI OMOJIOTHH M KHOCPHETHKH, paCCMaTPHUBAIOIICe 0COOCHHOCTH MOp(do-
(hM3MOTIOTUYECKON OPTaHU3AINH XKUBBIX OPIaHU3MOB U X MCIIOJIb30BAaHKE ISl CO3J[aHUS COBEPILICHHBIX
TEXHUYECKUX CHCTEM U YCTPOUCTB MO aHAJIOTUH C XKUBBIMU cucTeMaMu. [IpUHIUIBI U TPUMEPBI UCTIOIIB30-
BaHUS B XO3IWCTBEHHOH NEATEIHHOCTH JIFOIeH MOP()ODYHKITHOHAIBHBIX YePT OPTaHU3AINN PACTCHUH H
JKUBOTHBIX.

O3HaKOMJICHHE C IPAMEPAMH HCTIOB30BaHUS

B XO3SHCTBEHHOU AEATEINLHOCTH JIFOJe MOP(hOPYHKIIMOHAIBHBIX YePT OPTaHU3AINN PACTEHUH U KUBOT-
HBIX [P CO3/IaHUH COBEPIICHHBIX TEXHUIECKUX CUCTEM M YCTPOWCTB TI0 aHAJIOTHH C KUBBIMH CHCTEMaMH.
3HAaKOMCTBO C TPyOYaTBIMH CTPYKTYPaMH B JKUBOW IPUPOIE U TEXHUKE, a3POAMHAMUYECKUMH U THIPOIH-
HAMUYECKHUMH YCTPONCTBAMH B KMBOM MPUPOJIE U TEXHUKE.

‘YMeHue CTpoUTh MOJEHU CKIaI4aToON CTPYKTYPhI, UCMIOJIb3YEMbIE B CTPOUTENIHCTBE

JeMoHcTpanuu
Monenu ckiaa4aTol CTpyKTyp, HCIIOJIB3yeMOH B CTPOUTEIbCTBE. TpyOuaTbie CTpyKTYphI B )KUBOW NPUPOLE
U B TCXHUKCE. A3p0[lI/IHaMI/I‘I€CKI/Ie 1 TUAPOANHAMUNYCCKUC YCTpoﬁCTBa B ’KUBOM IpUpoac U B TCXHUKC.

JuddepennnpoBaHHblii 3a4eT

BCEI'O:

38
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3 YCJIOBUS PEAJINBAIINA ITPOT'PAMMBbI AINCIUATIJIMHBI
3.1 TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzamusi mporpaMMbl IHUCHUIUIMHBI TpeOyeT Hamuuus ydeOHoro kaOuHera
«buonorus», KOTOpPBIM JOJDKEH  YIOBIETBOPITH TpeboBaHusM CaHHUTapHO-
SIUIEMHOJIOIHUeCKUX mpaBui 1 HopMaTtuBoB (CanlluH 2.4.2 Ne178-02)

Obopyoosanue yuedHo20 kadunema:.
— II0Ca/JI0YHBIE MECTA M0 KOJUYECTBY O0yUaIOLIUXCS;
— paboyee MecTo MpenogaBaTes, 000pyA0BaHHOE NEPCOHATBLHBIM KOMIIBIOTEPOM
C JINLIEH3UOHHBIM UJIU CBOOOHBIM MPOTPAMMHBIM 00€CTICUEHUEM,
COOTBETCTBYIOIIUM pa3jiesiaM MPOrpaMMbl U MOJKIFOYEHHBIM K ceTH Internet n
CpeliCTBaMH BbIBOJIa 3ByKOBOM MH(pOpMALIUH
Texnuueckue cpeocmea odyuenus:
—  MYJbTUMEIUNHBIN ITPOECKTOP
— TEPCOHAIBHBIN KOMIIBIOTEP
— TPOEKUHMOHHBIN JKPaH
— ABTOPCKHUM KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTALMN.

3.2 UudopmanuonHoe odecniedyeHue 00ydeHus
IIepeuenn PEKOMEH1YEMBIX y4eOHBIX W31aHUN, NuTepHeT-pecypcos,
JOTIOJIHUTEIIbHOM JINTEPATYPBI

PexoMenayemasi iureparypa
OcHosHas:

1. Koncrantunos B.M. buonorus i mnpodeccuii U crnenuaibHOCTEH
TEXHUYECKOTO U €CTeCTBEHHOHay4yHoro mpoduieit: yuebnuk / B.M.
Koncrantunos u ap. — M.: Axkaaemus, 2017. — TekcT: HemoCpeACTBEHHBIM.

2. AunpeeBa, T. A. buomnorusi: Yue6Hoe mocobue / T.A. Anapeesa. - M.: PUOP,
2018. - 241 c. - ISBN 978-5-369-00245-2. - Tekct: anexrponHbii. - URL:
https://znanium.com/catalog/product/927487 (nmara obpamenus: 21.08.2020). -
Pexxum noctyna: mo nmoamnucke.

3. JlyakeBuu, B. B. 3anumarensnas Owomnorus / B. B. JlyakeBuu. — Mockga:
N3narenscTBo FOpatit, 2020. — 238 ¢. — (OtkpsiTas Hayka). — ISBN 978-5-
534-09430-5. — Tekct: omektponusii // OBC IOpaiit [caift]. —

URL.: http://biblio-online.ru/bcode/456178 (nara obpamenus: 25.08.2020).
JlonoJIHUTEIbHbIE HCTOYHUKU:
HNurepuer-pecype.
1. DNEeKTpOHHO — OMbIMoTeYHas cucTeMa «Znanium.comy.(Pexxum nocryna:

http://www.znanium.com)
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4 KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUSA JTUCIUITJIMHBI

DJIeMeHT y4eOHOol
JAVCHUTIIHHBI

Texkyluii KOHTPOJIb

®opMa KOHTPOJISA

Pe3yabrarsl 00yueHust

Paznen I
YuyeHue 0 KJIeTKe

IIpakTuyeckas Ne 1. HaGmonenue,
CpaBHEHHUE KIJIETOK PACTEHHH W )KHUBOT-
HBIX, UX OIMCAaHuE. Y CTHBIH OIpoc

IIpenMeTHbIe pe3yabTaThl 00y4YeHH !

VYuamuiics 10JKEeH yMETh:
—— OOBSACHITH O POJIU U MeCTe€ OHMOJIOTHH B COBPEMEH-
HOM HAy4YHOW KapTUHE MUPA;
—— MOHMMaTh O poiu Ouonoruu B (HOPMUPOBAHUH
Kpyro3opa u (pyHKIIUOHAIBHON TPAMOTHOCTH [UIS pe-
[IICHUS PAKTHYCCKUX 3a71a4;
—— BJaJCTh OCHOBOIIOJIATAIOUIMMY TOHSATHIMU U IIPE.I-
CTaBIICHUSIMH O XHBOU MPHUPOJE, €€ YPOBHEBOW Opra-
HU3AIIH U SBOJIIOLIUY;
—— YBEPEHHO MOJIB30BATHCSA OHOIIOTHIECKOW TSPMHUHO-
UTOTHEH M CHMBOJIMKOIA;
—— OOBSCHATH OCHOBHBIC METOJBI HAYIHOTO MO3HAHUS,
MCTIOIB3YEMBIMU TIPH OMOJIOTHYECKUX HCCIIEIOBAHUAX|
PKIBBIX OOBEKTOB M SKOCHCTEM: OIHMCAHHEM, W3MEPEHH-
eM, TIpOBEZICHHEM HaOJI0ICHUH;

MetanpeaMeTHbIe pe3yJIbTaThl 00yYeHHS:

VYyamuiics A0JXKEH yMETh!
—— TMOBBINIATh HMHTCIUICKTYalbHBIH YPOBHB B IPOLECCE
M3y4eHUS OMOJIOTMYCCKUX SIBIICHUIA,
—— KOPOTKO U JTIOKa3aTeJIbHO BHICKA3HIBATH APTYMCHTHI,
—— BBICKa3BIBAaThCS B JIOTHKE MTOCTABICHHOTO BOIIPOCA O
ITOCTIKEHUI OMOJIOTHH, BOIICIINX B
00IIIeYeTOBEYECKYIO KYIBTYPY; CIOKHBIX 1
MIPOTHBOPEUMBHIX ITyTEH Pa3BUTHS COBPEMEHHBIX
Hay4YHBIX B3TJIAI0B, UICH, TEOPUI, KOHIEILIUNA, THIIOTE3
(0 CYIITHOCTH W TIPOUCXOXKICHUH JKU3HH, YeJIOBEKa) B
X07Ic PabOTHI C Pa3TMYHBIMU HUCTOYHHKAMU
HpOopMaIuy;
—— OpraHU30BBIBATH COTPYAHHUYECTBO CIWHOMBIILICH-
HUKOB, B TOM YHCJIE C HCIOJb30BAHUEM COBPEMCHHBIX|
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;.

Paznen II. Opranusm.

Pa3smHokeHne
MHAMBUIYAJbHOE
pa3BUTHE OPraHU3MOB

H

IIpakTnyeckoe 3ansiTHe Ne 2.
BelsiBIICHHE U OMMCAHUE ITPU3HAKOB
CXOZCTBA 3apObIIIEi YenoBeka u Apy-
I'UX MO3BOHOYHBIX. JloKa3aTeabCcTBO UX
9BOJIIOL[IOHHOTO POJCTBA.
IIpoBepouHslii TecT. YCTHBIH omnpoc

IIpenMeTHBIE pe3yabTaThI 00y4eHHS
VYyamuiics A0JIXKEH yMETh:
——O0OBSCHSITH MOHATHS U NPEACTABICHUS O KUBOH IpHU-
poZie, €€ YPOBHEBOW OpraHU3alNH 1 3BOJIOLNY;
——YBEPEHHO II0JIb30BaThCA OMOJIOTMYECKOW TEPMUHO-
UTOTHEH M CHMBOJIMKOIA;
——O0OBSCHITH J0KAa3aTEILCTBO 3BOJIIOIHOHHOTO POJI-
CTBa YeJIOBEKa M IPYI'MX MO3BOHOYHBIX.
MetanpeaMeTHbIe pe3yJIbTAThl 00yYeHHS:
VYyamuiics A0JIXKEH yMETh!
—— CaMOCTOSITEJIbHO TIPOBOJUTH HCCIIEIOBAHMS,
——HUCIOJIb30BaTh MH()OPMALMOHHBIE TEXHOJOTHH JUIs
[PELLICHUS] HAYYHBIX U NMPO(eCCHOHAIBHBIX 3a/1ay;
—— CaMOCTOSITEJIbHO OIIEHHBATh ITHYECKUX ACHEKTHI
HEKOTOPBIX HCCIIEIOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
(KJIOHUPOBaHUE, ICKYCCTBEHHOE OIJIOJJOTBOPECHHE);

Paznen II1. OcHoBBI
reHeTHKH U CeJICKIMHU

IMpakTuyeckass padora Ne 3.
BrisiBIeHHEe MyTareHOB B OKpPY’KaroIIEH|
cpele M KOCBEHHAs OIEHKa BO3MOYKHOTO
WX BIIMSIHUSL HA OPTaHU3M.

IpakTHyeckasn padora Ne 4
CocTaBiieHue MIPOCTEHIINX cxeM
MOHOTUOPUTHOTO H JUTHOPUITHOTO
CKpCIIBAHUS.

IIpakTuuyeckoe 3ansiTue Ne 5. Pemenue

IIpeaMeTHbIE pe3yabTaThl 00yUYeHUsI:
'Yuanuiicst JoJKeH yMeTh
—— YBEPEHHO II0JIb30BAThCSI OMOJOTHIECKOW TEPMUHO-
IIOruei ¥ CUMBOJIMKOM;
——pellaTh 3JICMCHTapHbIC OUOJIOTMYCCKHE, T'CHETHYEC-
CKHE 3aJa4H;
— BJIQZIETb OCHOBHBIMH METOJAMM HAay4YHOI'O MO3HA-
HUSI, UCIIOJb3yEMBbIMU TP OMOJIOTUYCCKUX HCCIICAO0BA-
HUSIX KUBBIX 00BEKTOB M SKOCHCTEM:
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IFCHCTHYCCKUX 3agad. Amnanuz

(heHOTHITHYIECKOH M3MEHIHBOCTH

—TOJb30BaThCSl OMHCAHUEM, W3MEpPEHUEM, NpPOBEe-
HUEeM HaOJIOACHUI; BEISBICHHE U OICHKA aHTPOTIOTEH-
HBIX HM3MEHEHHI B IPHUPOJIE;
MertanpeaMeTHbIe pe3yJIbTaThl 00yYeHHS:
VYuamuiics 10JKeH yMETh:
- KOPOTKO U JTOKa3aTeIbHO BHICKA3hIBAaTh apTyMEHTEHI,
- BBICKA3BIBATHCS B JIOTHKE ITOCTABJICHHOTO BOTIPOCA

Paznen IV.
Ipoucxo:xaenue u
Pa3BUTHE )KU3HH HA
3emJie. DBOJTIONHOHHOE
yuyeHue

IpaxkTHdeckoe 3ansiTue Ne 6. Ananus
17 OLIEHKa Pa3IMuHbIX THIIOTE3
MPOUCXOXKICHHS )KU3HHU.
IpakTudeckast padora Ne 7. Onucanue
ocobeit OJTHOTO BUJIA o
MOP(OJIOTHIECKOMY KPUTEPHIO.
IIpakTuyeckoe 3ansiTue Ne 8. [Ipu-
CHOCO0OJICHHE OPTaHU3MOB K Pa3HBIM
cpenam obuTanus (BOAHOM, Ha3eMHOM-
BO3JIYILIHOM, TOYBEHHOH .
VYcTHblif onpoc

IIpenMeTHBIE pe3yabTaThI 00y4eHH
VYyamuiics A0JIXKEH yMETh!
aHAIM3MPOBAaTh U JaBaTh OLECHKY pPa3IMYHbBIX
TUIIOTE3 IPOUCXOKACHUS JKU3HU.
—— IPUBOJANTH NPUMEPHI THIOTE3, TEOPUH, IIOHATHH 1
TEPMHUHOB MPOHUCXOKACHHS KU3HU X OCOOCHHOCTH U
pa3INaus;
—— JaBaTb OLCHKY Pa3JINYHBIM HCTOYHHKAM
OMOJIOTHYeCKOl MH(pOpMAIUH;
MeTtanpeaMeTHbIe Pe3yJbTaThl 00y4eHHsI:
VYuamuiics 10JKeH yMETh:
—— KOPOTKO ¥ JIOKa3aTeJIbHO BHICKa3bIBaTh apI'yMEHTEI
InenaTh CpaBHUTEIBHBIA aHanu3, GopMynupoBarth
BHIBOJIBI,

Pasznen
IIpoucxoxnenne
JeJ0BeKa

IMpakTuuyeckoe 3anHsiTue Ne 9. Anamus
1 OIICHKA Pa3IMIHBIX THIIOTE3 ITPOMC-
XOXKICHUS YeIIOBEKA.

IIpoBepounbIii TECT.

IIpenMeTHBIE pe3yabTAThI 00y4eHHS
VYyamuiics A0JIXKEH yMETh!

——JeJaTh CPaBHUTENBHBIA aHamu3, (OPMYIUPOBATH

BBIBOJIbI

——aHaJIM3UpOBaTh W JaBaTh OLEHKY pa3JIMYHBIX

THIIOTE3 MIPOMCXOXKICHUS YeTIOBEKa.

—— IPUBOANTH MPUMEPHI PA3IHYHBIX THIIOTE3, TEOPHUH,

MOHSTHH ¥ TEPMUHOB UX OCOOEHHOCTH U Pa3/Inyus;

—— JaBaTb OLCHKY Pa3JINYHBIM HCTOYHHKAM

Oronornyeckoil MHGOpMaIMy;

—— Ha3bIBaTh OMOJIOTUUECKHE METObI NCCIIEIOBAHUN
MetanpeaMeTHbIe pe3yJIbTAThl 00yYeHHS:
VYyamuiics A0JIXKEH yMETh:

—— KOPOTKO U JJOKA3aTEIbHO BBICKA3bIBATH apPTyMEHTSHI,

nenath  CpaBHUTEJNBHBIH  aHamu3, (OPMYJIHPOBATH

BBIBOJIBI;

Pazgen VI. OcHoBBI

QKOJOIruu

IpakTnyeckue 3aHATHA Nel0.
Onmcanne W MPAKTHYECKOE CO3JaHUE
MCKYCCTBEHHOM 9KOCHCTEMEI
(TIPECHOBOTHBIN aKBapHUYM).
IMMpakTudeckue 3ansiTusg Ne 11. Onm-
CaHMe aHTPOIOTEHHBIX N3MECHEHUI B
CCTECTBEHHBIX PUPOIHBIX JIaHAIIa(TaX
CBOCII MECTHOCTH.

MpaxkTuueckne 3anssTust Ne 12 Cpas-
HUTEJILHOE OMMCaHUe OQHON U3 ecTe-
CTBCHHBIX IIPUPOJIHBIX CHCTEM (COCHO-
BbIil, CMELIIaHHBIH Jieca)
IpakTuyeckue 3aHaTH  Ne
Pemenne KOIOTHYECKUX 3a1ad.
[IpoBepouHbIiA TECT

13.

IIpeomemmuvie pezyrvmamol:
Yyawuiica donocen ymemon:
—— yMETb OOBSICHATH PE3yJbTAThl OMOJOTHYCCKUX IKC-
MMEPUMEHTOB, pEIIaTh 3JIEMEHTAPHBIC HKOJOTHUECKUE
3agaum;
—— OOBACHATH COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIIEHHUIO
K OWOJIOTMYECKOH, JKOJOTHYecKord WH(GOpMAINHU, TO-
ITydaeMOo# M3 pa3HbIX UCTOYHHUKOB, C TJIOOATBHBIM JKO-
ITOrHYeCKUM Ipo0JieMaM U IyTSAM UX PEIICHHUS.
—— OOBSICHATH 3HAUYEHUE HOBBIX MOHATHHA U TPEICTaB-
UICHUHM TEMBI;
—— Ha KOHKPETHBIX MPUMEPaxX aHAJIM3UPOBATh JUHAMHU-
Ky M3MCHCHUI1 B3aMMOOTHOIICHU YEeIIOBEKA U IPUPO-
TbI;
—— TOHUMATh MPHUHIIMITEI YCTOHYNBOCTH M TPOJTYKTHB-
HOCTH JKOJOTHYECKHX CHUCTEM, OHOTEOICHP30B, MyTH
MX M3MCHEHUS TOJ| BIMSHACM aHTPOIIOTEHHBIX (PaKTo-
[POB, CIIOCOOHOCTh K CHUCTEMHOMY aHAJIN3Y TI00ATBHBIX
PKOJIOTHYECKUX MPOOIICM.
JIeNIaTh BBIBOJBI O POJIM YEJOBEKa B CO3JAHHUH
AHTPOIIOTEHHOM CpeIbI
—— IMPUBOJAUTH IPUMEPHI MOJIOKUTEIBHBIX U OTPHIIA-
TEJIbHBIX TOCICACTBUNA B3aUMO/ICHCTBHS YeIOBEKa K
OKpY>Karouiei cpepl;
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Merta npeaMeTHBIE Pe3yJbTaThl :

Vyamuiics n0JKEH YMETh:
- aHaJTM3UPOBATh UCTOYHUKH WHPOPMAITUH, TPEICTAB-
UIEHHBIE B BHE TAOIHII, CXEM;
- JclaTh CPaBHHUTENBHBIA aHaIu3, (GOpMyJIHUpOBaTH
BEIBOJIBI

Pasznen VII. Buonnka

VYcrHsiit onpoc.
IIpoBepounslii TECT

IIpeaMeTHbIe pe3yabTaThI:
Vyamumiics n0JKEH YMETh:
-00BSACHATH 3HAUCHNE HOBBIX IMOHATUH U TEXHOJIOTHHA B
OMOHHKE
-00BSCHATH HOBBIC HAIIPABIICHUS U BaKHEHITHE 10-
CTIDKEHHSI COBDEMEHHOW OMOHHKH.
-00BSACHATh 3HAUYCHHUE M3YYCHUS KUBOW IPUPOMBI ye-
ITOBEKOM B ITOMICKaX HOBBIX TEXHWICCKHUX PEIICHHIH. .
MertanpeaMeTHbIe pe3yJIbTaThI:
VYuamuiics 10JKEeH yMETh:
- paboTaTh C Pa3IMYHBIMUA UCTOYHUKAMH HUHPOPMAIIHY;
- BEICKa3bIBaTh COOCTBECHHBIC apTryMEHTHPOBAHHBIC
CY)KJIEHUS TI0 aKTyaJlbHbIM BOIIPOCAM U3Y4aeMOro
4eOHOT0 MaTepuaa.
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JIUCT UBSMEHEHUM U JOIMOJITHEHUN,
BHECEHHBIX B PABOUYYIO ITIPOT'PAMMY

No mu3meHeHus1, 1ata BHECEHUSI M3MEHEHUsT; No CTpaHUIIBI C U3BMEHEHHEM;

BbLJIO CTAJIO

OcHoOBaHue:

HO,Z[HI/ICB JIMa BHECHICTO U3MCHCHU A
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