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1. IHosicuuTennLHAA 3aMHCKA

[Iporpamma  oOmieoOpa3oBaTenbHON  y4yeOHOW  MUCHUIUIMHBI  «buomorus
npeaHaszHaueHa g u3ydenuss ouonoruun B OIIK CTU HUTY «MUCuC» u peanmsanuu
00pa3oBaTeNbHONW MPOrpaMMBbl CpEeIHEro oomero oOpa3oBaHMs B IpeNeinax OCBOCHHS
[IPOrpaMMBbI ITOATOTOBKH CIIEIHATUCTOB cpeanero 3eHa (manee - I[ITICC3).

[Tporpamma paspaborana Ha ocHoBe TtpeboBanuii PI'OC cpemnero ooO1ero
oOpazoBanus ¢ yueroMm lIpumepHOii OCHOBHOHN 00pa30BaTEIbHOM MPOTPAMMBI CPEIHETO
obmiero oOpa3oBaHHs, OMOOPEHHOH pelieHHeM (eneparTbHOTO Y4eOHO-METOTUIECKOTO
o0beauHeHus 1o obmeMy oopa3zoBaHuto (MpoTokoi oT 28 utoHs 2016 1. Ne 2/16-3).

Cogepxanne mporpammbl «bHOJIOTHS» HAIMPaBICHO HA JOCTHIKCHHE CIIETYIONINX
LEJIEH.

e monyueHue (yHAAMEHTATBHBIX 3HAHMNU O Ouojormdeckmx cucremax (Kerka,
OpranusMm, Ilonynsauus, Bua, Oxocucrema); HMCTOPUM — Pa3BUTHSL  COBPEMEHHBIX
MPEJICTABICHUM O >KMBOM MPUPOJIE, BBIJAIOUIMXCA OTKPBITUSX B OMOJIOTMYECKOW HayKe;
poiu  OHMOJIOTMYECKOH HaykKd B (OPMHUPOBAHMHM COBPEMEHHOW ©CTECCTBEHHOHAYYHOMN
KapTUHBI MUPA; METO/IaX HAYYHOTO TTO3HAHMUS;

® OBJIAJICHUC YMCHHUSMH JIOTHYECKH MBICIIHTh, OOOCHOBBIBATH MECTO H POJIb
OMOJIOTMYECKUX 3HAHWA B MPAKTHYCCKOW IEATEILHOCTH JIIOJICH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpEeNeNsTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAOIIOJCHHUS 3a
KOCUCTEMaMH C IICJIbI0 UX OIMCAaHUS WM BBISABICHUS €CTECTBEHHBIX W AHTPOITOTCHHBIX
M3MEHEHU; HAaXOUTh U aHAIU3UPOBATh MH(POPMAIUIO O KUBBIX 00BEKTaX;

® pa3BUTHE TIO3HABATCIIGHBIX HMHTEPECOB, WHTEIUICKTYAIBHBIX UM TBOPYECKUX
CIIOCOOHOCTEHW  oOywarommxcs B TpoIecce HM3ydeHUs  OMOJOTHYECKHX  SIBIICHUH;
BBIIAIOIIMXCS JOCTH)KCHUN OHONIOTHH, BOWICAIINX B OOIIEYETIOBEUECKYIO KYIbTYPY;
CIIOKHBIX W TMPOTUBOPCUUBBIX TYTEH Pa3BUTHS COBPEMECHHBIX HAy4YHBIX B3TJISIOB, WJICH,
TEOpUH, KOHLEMIUH, TUMOoTe3 (O CYIIHOCTH U MPOUCXOXKJICHUU KU3HU, YEIOBEKA) B XOJe
paboTHI ¢ pa3IMIHBIMUA UCTOYHUKAMHU UH(POPMAITUH;

® BOCHHTAaHHE YOEKICHHOCTH B HEOOXOIMMOCTH TIO3HAHUS >KUBOW MPHUPOJIBI,
HEOOXOIMMOCTH  PAIMOHAIBHOTO MPHUPOJONOIL30BAaHUS, OEpPEeKHOTO OTHOIIEHUS K
MPUPOJHBIM pecypcaM M OKpYKamIeld cpeae, COOCTBEHHOMY 37I0POBBIO; YBKEHHUS K
MHEHUIO OMIOHEHTA MPU 00CYKACHUHU OMOTOTUYECKUX TTPOOIIeM;

® UCIIOJIb30BaHUE TPHUOOPETCHHBIX OHOJIOTMYECKUX 3HAHUM W YMEHHH B
MIOBCEJTHEBHOM KU3HU JUI OLEHKHU IOCIEACTBUI CBOEW AeATeNbHOCTU (M JIeATeNbHOCTH
JIPYTUX JIIOJICH) IO OTHOIIEHWIO K OKPYXKAaIoIIeW cpese, 370pOBbIO JAPYTHUX JIOJEH U
COOCTBEHHOMY 3/10pOBBIO; 000CHOBaHME U COOJIIOZCHHE Mep NPOPHIAKTUKU 3a00JeBaHull,
OKa3aHHe NIePBOI MOMOIIY TPU TpaBMax, COOIIOACHNE TIPABUIT TOBEICHHS B IPUPO/IE.

B mporpammy BKIIOYEHO coOJepKaHHE, HampaBlieHHOe Ha (OpPMHpPOBAHUE Y
CTYJICHTOB KOMIIETEHIMH, HeoOXoauMbIX uisi kauecTBeHHOro ocBoenus [ITICC3 na Gaze
OCHOBHOT'0 00111er0 00pa30BaHus C MOJyY€HHEM CPEIHEro 00IIero o0pa3oBaHusl.

Pabouas mporpamma y4yeOHON aucuuminHbel «buojorus» paspaboTaHa Ha OCHOBE
IPUMEPHOI TMporpaMmbl  001Ie00pa3oBaTeNbHON y4eOHOW JUCHMIUIMHBL «buomorusy,
pexoMeHoBaHHONH ~ DenepanbHBIM — TOCYIapCTBEHHBIM  aBTOHOMHBIM  YUPEKICHUEM
«DenepanbHblii MHCTUTYT pa3Butusi obpazoBanus» (PI'AY «DPHUPO») B kauecTBe
npuMepHoi mporpammbl i peanuzaruu [ITICC3 na 6a3e 0cHOBHOTO 00IIIero 00pa3oBaHUs
C TONydyeHUEeM cpenHero odbmero oOpazoBanus oT 21 wuroms 2015r. (¢ yrouHeHueM u
nomnosnHenueM ot 25.05.2017r.)



O0mas xapakrepucTuka 001eo0pa3oBaTeIbHON Y4eOHOM IHCIUIITTHHBI

B cucreme ectecTBeHHOHayyHOro OOpa3oBaHUSI OMOJIOTHS KaK Y4eOHBIA HpeaMeT
3aHUMaeT BaKHOE MECTO B (DOPMUPOBAHHMH: HAYYHOW KapTUHBI MHUPA; (YHKIUOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOH /s TIOBCEAHEBHOM JKM3HU; HABBIKOB 3JI0POBOTO U
0e30macHOTO Ui YelOBeKa W OKPYXKaWIIeH cpelnbl o0pa3a XH3HH; SKOJIOTHYECKOTO
CO3HAHUS; IEHHOCTHOTO OTHOIICHHS K KHBOW MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIHH
[0 OTHOIICHUIO K OHMOJIOTMYECKON HH(OpMAIUK, MOTy4yaeMOi M3 pasHbIX HCTOYHHKOB.
N3ydenne Ouonormu co3maeT yclIoBUS JuUisi  (OPMUPOBAHHS Yy  OOYYArOIIMXCS
WHTCIUICKTYaJIbHBIX,  TPOXIAHCKUX,  KOMMYHHKAIIMOHHBIX W WH(QOPMAIMOHHBIX
KOMIIETECHIIUH.

buonoruss — cucrema Hayk, U3ydJaromiasi BCe acleKThl )KU3HHU, Ha BCEX YPOBHSIX Opra-
HU3AI[MM JKUBOTO, HAuMHAs C MOJEKYJSPHOro M 3akaHuuBas OuochepHbiM. OObekTaMu
M3yUYCHHS] OMOJIOTUU SIBIISIFOTCS )KUBBIC OPTaHU3MBI, UX CTPOCHHUE U KH3HEICATCIbHOCTh, HX
MHOTroo0Opasue, MPOUCXOXJACHUE, HBOJIONUS M pAcIpelesieHue >XUBBIX OPraHU3MOB Ha
3emuie.

OOmiast OMONOrHA M3ydYaeT 3aKOHBI MCTOPUYECKOTO M WHAMBHIYaTbHOTO Pa3BUTHS
OpPraHu3MOB, OOIIWE 3aKOHBI JKU3HU U T€ OCOOCHHOCTH, KOTOPBIC XapaKTEPHBI IS BCEX
BUJIOB )KHMBBIX CYIIECTB Ha IJIAHETE, a TAK)KE UX B3aUMOJICHCTBHE C OKPYKAOIIEH CPEIOi.

Buomnorus, Takum 00pazoMm, SIBISIETCS OJJHOM W3 OCHOBOIIOJIATAIOIINX HAYK O JKU3HH, a
BJIaJICHHE OMOJIOTMYCCKMMHU 3HAHUSAMU — OJIHUM W3 HEOOXOIUMBIX YCIOBUN COXpaHCHUS
KM3HM Ha TUTAHETe.

OcHOBY cojep)KaHUsl Y4eOHON NUCHUIUIMHBI «BHOJIOTHS) COCTABISIOT CIEIYIOIINE
BEJYIIHNE HJICU: OTIIMYUTENbHBIC IPU3HAKK )KUBOH MPHUPOJIBI, €€ YPOBHEBAS OpraHU3alUs U
IBOJIIOIUS. B COOTBETCTBUHM C HMMHU BBIICICHBI COJACPIKATEIbHBIC JHHUU: OMOJIOTHS Kak
HayKa; OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METO/Ibl HAYYHOTO TTO3HAHUS;, KJIETKA; OPTraHu3M;
MOMYJISIIIMS; BU;, SKOCUCTEMBI (B TOM umncie Ouocdepa).

Conepxanre y4eOHOW IUCHUIUIMHBI HAMPaBIEHO Ha IMOJTOTOBKY OOyYarolmuxcsi K

pelIeHUIO BaXHEHIIMX 3agad, CTOSIIMX TIepel] OMOJIOTMYeCKOl HaykoW, — 1O
paloOHaIbHOMY MPUPOIOTIONB30BAHHIO, OXPaHE OKPYIKAIOLIEH Cpeibl U 3J0POBBS JIIOIEH.
B npodeccuonHanbHbIX  00pa3oBaTeNbHBIX  OpPraHU3alUsaX,  pPeaH3yIOLINX

00pa3oBaTeNbHYI0 TpOrpamMMmy CpeaHero oOmiero oOpa3oBaHHs B TMpejenax OCBOCHHS
OIIOII CITIO Ha 6a3e OCHOBHOIO 001Iero 00Opa3oBaHUs, U3ydeHHE y4eOHOM AMCIUIITUHBI
«buonorus» UMeeT CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT Mpoduiis npodhecCuoHaIbHOTO
oOpa3oBaHMs, Oa3upyeTcs Ha 3HAHUAX OOYYAIONIMXCs, MOJYYEHHbIX NpU HU3YyYECHHU
OMOJIOTHH, XUMUH, (PU3HKH, reorpapuu B OCHOBHON HIKOJIE.

ITpu ocBoenun cnenuanbHocTe CIIO TexHMYeckoro npoduis npoheccuoHalIbHOTO
oOpa3zoBanusi Ouosiorusi u3ydaercs Ha 0azoBom ypoBHe @DI'OC cpemnero o6miero
o0Opa3oBaHUsl.

IIpu otGope conmepkaHust y4eOHOH HIUCHUIUIMHBI «bHOMOTHS» WCHOIB30BAH
KYJIBTYpOCOOOpa3HbIi MOJIX0, B COOTBETCTBUHU C KOTOPBIM 00YyYaroLfecs JOIKHBI YCBOUTh
3HaHUA U yMEHHUA, HEoOXoJuMmble At (OpMUPOBAHUS OOIIEH KYJIbTYphl, OMpeesiomen
aJIeKBaTHOE TOBEJCHHE YeNOBeKa B OKpYXKarollled cpesie, BOCTpeOOBAHHBIE B KHU3HH U B
MIPAKTHYECKON IEATEITbHOCTH.

Ocoboe BHMMaHUE YJENEHO HKOJOTHYECKOMY OOpa30BaHUI0 M  BOCHUTAHUIO
oOyJaroruxcsi, (OPMHUPOBAHUIO y HUX 3HAHMA O COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, LIEHHOCTHBIX OpHEHTAIMi, YTO CBHUIETEIbCTBYET O T'yMaHU3ALUH
Ouo0rnYeckoro oopa3zoBaHusl.

Conepxxanne  y4eOHOW  JAMCHUIUIMHBI  TpeaycMaTpuBaeT  (opMupoBaHHE Yy
oOyuaromuxcsi 0OILeHAyYHBIX 3HAHUM, YMEHMH U HAaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB
NESITEeNbHOCTH M KIIOYEBBIX  KOMIIETEHIMH, BKIIOYAIOLUIMX YMEHHE CPaBHUBAThH



Ononorndeckne 00BEKThI, AaHATU3UPOBATh, OIICHUBATh U 0000IIAThH MOTYYCHHBIE CBEICHUS,
YMETb HaXOJIUTh U UCIOIb30BaTh HH(YOPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB.

B pesynprare msydenwms ydeOHOro mpenmera «buonorus» Ha ypOBHE CpEIHETO
o01ero o0pa3oBaHus:

BrimyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

pacKkpblBaTh Ha MPUMEPAX POJb OMOJOTUH B (POPMHUPOBAHUU COBPEMEHHOW HayYHOMH
KapTUHBI MUPA U B IPAKTHYECKOHN JEATEIHHOCTH JIFOJICH;

MOHUMATh U ONKCHIBATh B3aMMOCBS3b MEXAY €CTECTBEHHBIMU HAayKaMu: OHWOJIOTHEH,
(bu3MKOI, XMMHUEH; yCTaHABIMBATH B3aUMOCBSA3b IPUPOTHBIX SBICHHIA;

MOHUMATh CMBICJ, pa3iuyaTh U  ONHCHIBATH CUCTEMHYIO CBS3b  MEXIY
OCHOBOTIOJIATAIOIUMHU OMOJIOTHYECKIUMH TOHSATUSAMU: KJIETKA, OPTaHU3M, BUJ, SKOCHUCTEMA,
ouocdepa;

HCIOJIb30BaTh OCHOBHBIC METOJbl HAYYHOT'O TO3HAHHS B yYEOHBIX OMOJIOTHYECKHX
UCCIIEIOBaHUAX, MPOBOJUTH 3KCIIEPUMEHTHI MO M3YYCHUIO OUOJIOTMYECKUX OOBEKTOB U
SIBIICHUH, OOBSICHSITH PE3yJabTaThl IKCIEPUMEHTOB, aHAIM3UPOBaTh UX, (OPMYIUPOBATH
BBIBO/JIBI;

(dbopMyIMpoBaTh THUIOTE3bl HA OCHOBAHWM TNPEUIOKCHHOH  OHMOJIOTHYECKOM
nH(}OpMalIUY U TpejiaraTb BApUAHThI TPOBEPKU THIIOTES;

CpaBHHMBATh OMOJIOTHUYECKUE OOBEKTHI MKy COOOM O 3aJaHHBIM KPUTEPUSIM, J€TaTh
BBIBOJIBI I YMO3AKJTIOUCHHSI HA OCHOBE CPaBHCHUS,

00OCHOBBIBaTh €IMHCTBO JKUBOI U HEXXHUBOW MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYKAOIIEH CpeIbl HA OCHOBE OMOJIOTHUECKHUX TCOPHIA,

MPUBOJIUTH MIPUMEPHI BEIIECTB OCHOBHBIX T'PYII OPraHUYECKUX COCTUHEHHH KIETKU
(6enKOoB, KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHUCIIOT);

pacrno3HaBaTh KJIETKH (IPOKApUOT U SYKApUOT, PACTCHUN U KUBOTHBIX ) IO OMHCAHUIO,
Ha CXCMATHYECKUX W300paKCHUSX; YCTAHABIMBATh CBS3b CTPOCHUS W (DYyHKIUH
KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOTOO0OPA3He KIETOK;

pacro3HaBaTh MOMYJISIUI0 U OMOJOTHYECKUN BUJ IO OCHOBHBIM ITPU3HAKAM;

OMHCHIBATH  (EHOTUI ~ MHOTOKJIETOYHBIX  PAaCTeHUH W KHUBOTHBIX IO
MOP(}OITOTHYEeCKOMY KPUTEPHIO;

OO0BSCHATH MHOTO0Opa3ye OPraHu3MoOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

KJIACCU(UITUPOBATH OMOJIOTUIECKUE OOBEKTH HA OCHOBAHUH OJTHOTO WJIH HECKOJIBKHX
CYUIECTBEHHBIX MPU3HAKOB (TUIBI TUTAHUS, CIOCOOBI JBIXaHUS U PA3MHOXKECHHS,
0COOCHHOCTH Pa3BUTHUS);

OOBSICHATH MPUYNHBI HACIIEJICTBEHHBIX 3a00ICBaHMIA;

BBISBJISTh W3MEHYMBOCTH Yy  OPraHHW3MOB; OOBSCHATH TPOSBICHHEC  BHUJOB
M3MEHUYUBOCTH, HCIOJB3YSl 3aKOHOMEPHOCTH M3MEHYHUBOCTH; CPAaBHHUBATh HACJIEICTBEHHYIO
Y HEHACIICJCTBCHHYIO U3MEHYNBOCTD;

BBIBJIATH  Mopdosornyeckue, (U3HOIOTHUECKHE, TMOBEJACHUYECKHE afamnTallud
OpPTraHU3MOB K Cpejic OOMTAHUS U JCHCTBHIO KOJOTHYECKHX (DaKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U DYHEPTHH B SKOCHUCTEME (I[€MU MUTAHUS);

MIPUBOJIUTH JIOKA3aTEIbCTBA HEOOXOIMMOCTH COXPaHCHHsI OHOpa3HOOOpaszws s
YCTONYHMBOTO Pa3BUTHS U OXPAHBI OKPYKAIOIIEH cpebl;

OIICHUBATh JIOCTOBEPHOCTh OHMOJIOTHUYECKON HWH(OpPMAIUH, MOJTYICHHONH W3 pPa3HBIX
HMCTOYHUKOB, BBIACIATH HEOOXOAUMYIO MH(OpPMAIHIO Ui UCTHOJIH30BAaHUS €€ B yueOHOU
JESATEILHOCTH W PEIICHUH MPAKTUYCCKUX 3a/1a4;

MPEJICTaBIATh OMOJOTHYECKYI0 HH(POpPMAIMI0 B BUIE TEKCTa, TaOMUIBI, rpaduka,
JUarpamMMbl ¥ JIeJIaTh BBIBOJIBI HA OCHOBAHHH MPEICTABICHHBIX JTAHHBIX;

OILICHUBATH POJIb JOCTHKEHUIN T'€HETHKH, CENEKIUU, OMOTEXHOIOTUN B TIPAKTHUECKOM
JESTEIbHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HU;



OOBSICHATh HETaTHBHOE BIIMSHUE BEIIECTB (AJIKOTOJsl, HUKOTHHA, HAPKOTUYECKHUX
BEIIIECTB) Ha 3apOJBIILIEBOE PA3BUTHE YETIOBEKA;

OOBSICHATH TOCJIECTBUS BIMSHUS MyTarcHoB;

OOBSICHATh BO3MOXHBIE IPUUMHBI HACIEICTBEHHBIX 3a00JI€BaHUI.

BrimyckHuK Ha 6a30BOM YpOBHE MOJIYYUT BO3MOXKHOCTb HAYYHUTHCS:

JlaBaTh Hay4yHOEe OOBSCHEHHE OMOJIOTMYECKUM (aKTaMm, IpoleccaM, SBICHUSM,
3aKOHOMEPHOCTSIM, HCIIOJIb3Ysl OMOJIOTHUECKHE TEOpUH (KJIETOUHYIO, 3BOJIOIHOHHYIO),
yueHue o 6uocgepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

XapaKTepU30BaTh COBPEMEHHBIE HANpPABJICHUS B pa3BUTUH OMOJIOTMHU; ONUCHIBATH MX
BO3MO’KHOE MCII0JIb30BAaHUE B IPAKTUYECKOH 1€ TEIbHOCTH;

CPaBHHBAThH CITIOCOOBI JICJICHUS KJIETKU (MUTO3 U MEH03);

pewmaTh 3ajauu Ha noctpoenue (parmenra Bropoil nenu JAHK no npeanoxxenHomy
¢parmenty nepsoii, 1 PHK (M PHK) no ygactky JIHK;

pelaTh 3aJaun Ha ONpe/ieleHue KOJIMYECTBa XPOMOCOM B COMAaTUYECKUX U MOJOBBIX
KJIETKax, a TaKKe B KJIETKaX Mepel] HadajloM JeleHus (Meio3a WiIM MHUTO3a) M IO €ro
OKOHYaHUH (11 MHOTOKJIETOUYHBIX OPraHU3MOB);

pemaTh reHeTUYEeCKHe 3aJaud Ha MOHOTHOPHIHOE CKPEIIMBAHHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKpELIMBaHMs, IPUMEHAS 3aKOHBl HACIEICTBEHHOCTH M MCIOJb3Ys
OMOJIOTMYECKYI0 TEPMHHOJIOTUIO U CUMBOJIUKY;

YCTAHABJIMBATh THUI HACJIEIOBAaHUS M XapaKTep MPOSBICHMs MPU3HAKA IO 3aJaHHOU
CXeMe pOJIOCIOBHOM, IPUMEHSIS 3aKOHbI HAC/IEICTBEHHOCTH;

OLICHMBATh PpE3YyNbTAaThbl B3aUMOJCHCTBUS 4YeJOBEKAa M OKpYKAWOIIEH cpeasbl,
IIPOrHO3UPOBATh BO3MOXKHBIE IOCIEACTBUS JEATEIBHOCTU YeJOBeKa JJIs CYILECTBOBAHUS
OTIENBHBIX OMOJOTHYECKIX O0BEKTOB M LENbIX PUPOIHBIX COOOIIECTB.

Nzyuenne  oOumieoOpa3zoBaTenbHOM — ITUCHMILIMHBL  «buojorus»  3aBepliaercs
MOJIBEICHUEM HTOTOB B (opme nu(HepeHIUPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOYHON
arrectauuu cryaeHToB B mpouecce ocBoeHus I[IIICC3 nHa 0aze OCHOBHOro o0Iero
00pa30BaHMs C MOJIYICHHUEM CPEIHETO 00IIero 00pa3oBaHus:

1) muddepenuppoBannbiii 3ader s crnermanbHoctH 22.02.01 Meramnyprus 4€pHBIX
METAJIJIOB BO 2 CEMECTpE.

MecTto 0011€e00pa3oBaTeIbHOM Y4eOHOM TUCHUIIUHBI B y4eOHOM IJI1aHe
Obmeobpa3oBarenbHas yueOHas aucuuiuiiHa «buonorus» sBisercs yueOHOH
JTUCIUTITUNHON 00s3aTenbHOM npenMeTHON obnactu «EcrectBennsie Haykmy OI'OC cpemnero
o011ero oopa3oBaHusl.
B OIIK yueOnas mucuurummHa «buonorus» usydaercss B 00mieo0Opa3oBaTeIbHOM
nukie yue6Horo miana [IIICC3 Ha 6aze ocCHOBHOro o0miero o0pa3oBaHUs C MOJIYyYEHUEM
cpenHero o0Iero oopa3oBaHus.

PesynbTaThl ocBOeHHs 0011€00pa3oBaTeIbHON y4eOHOH TUCHUIIINHBI
OcBoeHnue comepkaHusi y4eOHOW AuCIUIUIMHBI «buonorus» obecrnednBaeT
JOCTUKEHHUE CTYIEHTaMH CIEAYIOIUX PE3YIbTaTOB:
e Ju4HOCTHBIX (JIP):

JIP1 copmMupoBaHHOCTh UYBCTBA TOPJIOCTH U YBAXKEHUS K UCTOPUU U JIOCTHIKEHUSM
OTEYECTBEHHON OMOJOTMYECKOW HAYKH; MPEJICTABICHUS O LEJIOCTHON eCTeCTBEHHOHAYYHON
KapTUHE MUPAa;

JIPZ mnoHMMaHue B3aMMOCBSI3M W B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HayK, HX
BIIUSIHUSL HA OKPYXKAIOIIYI0 Cpeny, SKOHOMHYECKYIO, TEXHOJIOTMYECKYI0, COLHUANbHYI0 U
THYECKYIO CEphI JeATETLHOCTH YelIOBeKa,



JIP3 crmocoOGHOCTh HMCMONB30BAaTh 3HAHUS O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTUHE MHUpa B 00pa30BaTeIbHOW M MNPOPECCHOHATBHON IEeSATEIbHOCTH; BO3MOXKHOCTHU
MH(GOPMAIIMOHHOM CpeJIbl A1l 00eCTIeYeHUs IPOTYKTUBHOTO CaMOOOpa30BaHNUS;

JIP4 BnageHwe KyJabTypOH MBIIUICHHUS, CIIOCOOHOCTh K OOOOINCHHIO, aHaIu3Yy,
BOCTIPUATHIO MH(OpMAaIu B 00JaCTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE IEJIM U BHIOOPY
MyTel ee TOCTIKEHU B IpodeccnoHanbHoi chepe;

JIPS cmocoOHOCTh PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH COBPEMEHHBIMU
MPUHIMIIAMUA TOJIEPAHTHOCTH, IMAJOra U COTPYJHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO
C KoJIJIeraMu, padoTe B KOJUICKTUBE;

JIP6 TOTOBHOCTH UCHOJb30BaTh OCHOBHBIE METOJBI 3allUTHl OT BO3MOXKHBIX
MOCIICACTBHUI aBapuii, KaTacTpod, CTUXHITHBIX OEICTBHIA;

JIP7 oGOmamanue HaBbIKAaMHU  Oe€30MacHOM  paboOThI BO  BpeMsl  MPOEKTHO-
HCCIIEIOBATENbCKOM M DKCHEPUMEHTAIbHOM  AESITEIBHOCTH, HpPU  HCIOJIb30BAHUU
J1a00paTOPHOTO 000PYIOBAHHUS;

JIP8 criocoOHOCTh MCIOIB30BATh MPUOOPETEHHBIC 3HAHKS M YMEHUS B MIPAKTUYECKON
JEeSITeIbHOCTH U MOBCEIHEBHOMN KHU3HU ISl COOMIOICHUS Mep MPO(UIAKTUKUA OTPaBICHUM,
BUPYCHBIX U JIpYTUX 3a00JI€BaHMIA, CTPECCOB, BPEAHBIX NMPUBBIYEK (KypEHUS, aIKOTOIH3Ma,
HAapKOMAaHMH); TIPABUJI TIOBEJICHUS B IPUPOTHOM Cpelie;

JIP9 roTOBHOCTh K OKa3aHUIO MEPBOW MOMOIIM MPH TpaBMaX, IPOCTYIHBIX U IPYTHX
3a00JIeBaHUSAX,, OTPABJIICHUSIX MUIIEBBIMUA IPOTYKTAMU;

e Mertanpeametrnbix (MP):

MP1 oco3HaHWe COIMANBHOW 3HAYUMOCTH CBOCH TPOQECCHH/CICIHATLHOCTH,
o0Jaianue MOTUBALIMEH K OCYIIECTBICHUIO TPO(EeCCHOHATBHON e TeNbHOCTH;

MP2 noBbIIIIEHHE HHTEIJIEKTYAIBHOTO YPOBHS B IIPOIIECCE U3YUEHUS] OMOIOTUIECKUX
SIBIIGHUHN; BBINAIOIIUXCS JOCTKEHUH OWONOruM, BOIICAIIMX B OOIIEYEIOBEYECKYIO
KYJIBTYpPY; CIOKHBIX M MPOTHBOPEUUBBIX ITYTE€H Pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3TJISIOB,
uJel, Teopuii, KOHUEMIUH, TUIIOTe3 (O CYIIHOCTH M MPOUCXOXKICHUU KU3HU, YEIIOBEKa) B
X07ie pabOoThI ¢ Pa3TUYHBIMUA UCTOYHUKAMHU HH(OpMaI;

MP3 cnocoGHOCTh OpraHM30BHIBaTh COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM
9HuciIe C  WCIOJNB30BAHMEM  COBPEMEHHBIX  MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHII;

MP4 cniocoOHOCTh NMOHUMATh MPUHIMUIBI YCTOMUMBOCTH U MPOJYKTHUBHOCTH >KMBOM
IPUPOJIBI, YTH €€ W3MEHEHMsI TOJ| BIMSHUEM aHTPONOIEeHHBIX (PaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHajHu3y TIJ00albHBIX SKOJOTMYECKHX Mpo0JieM, BOMNPOCOB COCTOSHUS
OKpY>KaroIlel cpesibl U palliOHaIbHOTO MCIIOIB30BaHUS IPUPOIHBIX PECYPCOB;

MP5 ymeHnne 000CHOBBIBaTh MECTO U POJIb OMOJIOTUYECKMX 3HAHUN B MPAKTHYECKON
NeSITeTbHOCTH JIFOICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHIA; OTPEICISTh KUBBIE OOHEKTHI B
IIPUPO/JIe; MPOBOAUTH HAOIIOACHUS 32 IKOCUCTEMAMU C LEJIbI0 UX OMUCAHMS U BBIIBICHUS
€CTECTBEHHBIX M aHTPOTIOT€HHBIX M3MEHEHHI; HaXOJAUTh U aHATU3UPOBATh WHPOPMALIHIO O
KHUBBIX 00BEKTAX;

MP6 criocoOHOCTh TPUMEHSTH OMOJIOTHYECKHE U IKOJIOTHUECKUE 3HAHUS JUTS aHAITN3a
MPUKIIQJAHBIX TPOOIeM X03IHCTBEHHOM NesATEIbHOCTH;

MP7 cnocoOHOCTh K CaMOCTOSATEILHOMY IPOBEACHHUIO HCCIIEAOBAHHUM, MOCTAHOBKE
€CTECTBEHHOHAYYHOTO HKCIIEPUMEHTA, UCIIOIb30BAaHIIO HHPOPMALIMOHHBIX TEXHOJIOTUH 115
peleHs HayYHBIX U IPOQeCCHOHATBHBIX 3a]1ay;

MP8 crocoOHOCTh K OIIEHKE STHUECKHMX AaCMEeKTOB HEKOTOPBIX MCCIEJOBAHUN B
o0acTu OMOTEXHOJIOTHH (KIIOHUPOBAaHHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHUE);

e mnpeamerHbix (IIP):

ITP1 chopmMupoBaHHOCTH NMPEACTABICHUI O POJIM U MECT€ OMOJIOTUU B COBPEMEHHOM
HAayYHON KapTHHE MHUpa; MOHUMaHHWE pOJIM OUONOTHH B (HOPMUPOBAHMM KpYyrozopa H
(GYHKIIMOHATHLHON TPAMOTHOCTH ISl PEIICHUS MPAKTHUECKUX 3a71ad;



IIP2 BnazeHue OCHOBOIOJIATAIOUIMMH TOHSATHSAMH U TPEACTaBICHUSMH O >KHUBOU
IpUpPOJE, €€ YPOBHEBOM OpraHu3alMd M HBOJIOLUHM; YBEPEHHOE IOJb30BaHME
OMOJIOTMYECKON TePMUHOJIOTHEH M CHMBOJIMKO;

I1P3 BnazeHue OCHOBHBIMHM METOJIAMH HAy4YHOI'O IO3HAHUS, UCIOJIb3yEeMbIMU INPHU
OMOJIOTUYECKUX HMCCIIEIOBAHUSAX KHUBBIX OOBEKTOB M SKOCHCTEM: OIMCAHHUEM, U3MEPEHHEM,
IIPOBEIEHUEM HAOJIOICHUH; BBIABICHUE U OLIEHKAa aHTPOIIOI'€HHBIX U3MEHEHUI B IPUPO/IE;

P4  chopMUpOBaHHOCTb yMEHHH OOBICHATH  PE3yNbTaThl  OMOJOTHYECKUX
HKCHEPUMEHTOB, pelllaTh JIEMEHTapHbIEe OMOJIOTHUECKUE 3a/1a4H;

IIP5 chopMupoBaHHOCTH COOCTBEHHOH MO3UIMU MO OTHOIIEHHIO K OMOJIOTHMYECKOU
uHboOpMalMY, [OJy4aeMOH U3 pa3HbIX HCTOYHUKOB, IJIO0AJIbHBIM 3KOJOTMUYECKUM
npobJIeMaM U IyTSIM UX PEILICHHS.

Conep:xanue 0061e00pa3oBaTeJbHON YUeOHOH THCHHUILINHBI
BBenenue

buonorus xak KOMIUIEKCHAsi HayKa, METOAbl HAYYHOI'O MO3HAHUS, HCIIOJIb3yEMbIE B
ouonorun. CogpemeHnnvle HanpaeieHus 6 oOuonozuu. Ponb Ouomoruu B GOpMUPOBAHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa, IPAKTUYECKOE 3HAUCHHE OMOIOIMYECKUX 3HAaHUM.

buonoruueckue cuctemsl Kak NpeaMeT U3y4eHusi OMOJIOTHH.

OOBeKT n3yueHust Onosorun — xupas npupoa. IlpuzHaky KUBBIX OPraHU3MOB U UX
MHOrooOpasue. YpoBHEBasi OpraHu3alus KUBOK MPUPOJIBI U SBOMIONHUSA. MeToIbl TO3HAHUS
XKHUBOM mpupoabl. O61mMe 3akoHOMepHOCTH Ouosoruu. Ponb OGuonoruu B GpopMupoBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA U MPAKTUYECKON NEATEIbHOCTH JIIOIEH.
3HayeHue OMOJIOTUU MPU OCBOECHUU Ipodeccuil U crenuanbHOCTe cpenHero npodeccuo-
HaJIBHOTO 00pa30BaHUSI.

JdeMoncTpamun

buonoruueckue cucTeMbl pa3HOTO YpOBHS: KJIETKa, OPraHU3M, MOMYJISIMS, YKOCUCTE-
Ma, buocdepa.

[MapcTBa KUBOM IPUPOABI.

PA3JIEJI 1. YYEHHME O KJIETKE

Tema 1.1. CtpoeHue kj1eTkH. XMMHYeCKAas OPraHU3ALHA KICTKH

MounekynspHble OCHOBBI kKM3HM. Heopranmueckue BemiecTBa, HX 3HAYCHHE.
Oprannueckue BemecTBa (yrJIeBOIbl, TUMUIBI, OCJIKU, HYKJIEMHOBBIE KUCTOTHI, AT®) 1 ux
3HaueHue. buononumepsl. /[pyeue opeanuueckue eewjecmea kaiemxu. Hanomexnonocuu 6
ouonozuu.

[MuTosmorns, MeTOABI ULUTOJOTMU. Ponb KIETOYHOM TEOPUM B CTAHOBIICHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHBI Mupa. KieTku mpokapuoT M 3SyKapHoT.
OCHOBHBIE YaCTH U OPTaHOU[IBI KIETKU, UX (PYHKLIUH.

Bupycst — HekierouHas ¢Gopma KU3HHU, Mepbl NpOQUIAKTUKA BHUPYCHBIX
3a00JIeBaHUH.

Knerounsnii nukn: wuHTepdaza u aeneHve. MHUTO3 U Meio3, HX 3Ha4YCHHE.
ComaTnueckue U IOoJI0BbIE KIETKH.

XuMmuyeckass opranuzanusi kietku. Kierka — naneMeHTapHas uBas CUCTEMa U
OCHOBHAas CTPYKTYpHO-(DYHKIIMOHAJIbHAs €IMHMIA BCEX MKHUBBIX OpraHu3MoB. KpaTkas
UCTOPUS U3YUEHUS KIIETKH.

Oprannyeckre U HEOPTaHUYECKUE BEIECTBA KJIETKU M KUBBIX OPraHHU3MOB. benkw,
YTJIIEBO/IbI, TUIU/IbI, HYKJIEMHOBBIE KUCIIOTHI U UX POJIb B KJIETKE.



Crpoenne u GyHKIUU KIETKU. lIpokapuoThdeckue W JYKapUOTHYECKHE KIIETKH.
Bupycbl kak HekieTouHas ¢opma JKM3HM W UX 3HaueHue. boprba ¢ BupycHBIMU
3aboneBanusmu (CITU u op.) Lutomnnazma u kierounas memopana. OpraHoubl KICTKH.
I[IpakTuyeckune 3aHATHS

IIpakTnueckas padora Ne 1

«3yueHne cTpoeHus pacTUTEIbLHON U )KUBOTHOM KJIETKU MOJI MUKPOCKOIIOM).

Tema 1.2. O0OMeH BeliecTB ¥ IHEPrUH.

KuznenestenbHocTh KieTku. [lmactuueckuii oOmeH. @DOTOCHHTE3, XEMOCHUHTE3.
buocunTe3 6enka. DHEepreTUIecKuii OOMEH.

buocuntes OOMeH BemeCTB W IpEBpallieHUE SHEpruu B KieTke. Ilmactuueckuii u
JHEPreTHYECKU 0OMEH.

Crpoenue u ¢pynkiuu xpomocoM. JIHK — HOcuTens HacnencTBEeHHOW MH(POPMAIIUH.
Penmukanus [JHK. I'en. I'eneTnyeckuit Kox.

XpaHeHue, repeiaya U peanusanus HacleACTBEHHON nH(pOpMaluu B KieTke. ['eHoM.
T'enomura. Brusnue HapKo2eHHbIX 8euieCms Ha NPOYECCyl 8 KlemkKe.

XKuznenHolii 1K KiIeTku. KieTkn W uUX pa3HoOOpasre B MHOTOKJIETOYHOM
opraam3me. {uddepernmporka kietok. Kiierodnas TeOpusi CTpOCHUS OPTraHU3MOB.

Murto3. I{utokuHes.

JdeMoncTpamun

Crpoenue u cTpyKTypa Oernka.

Crpoenue monekyn JIHK u PHK.

Pernmukanus JTHK.

CxeMbl HHEpreTHUecKoro ooMeHa 1 OMocuHTe3a Oernka.

CrpoeHue KIETOK NpPOKapHUOT U JYKapHOT, CTPOEHHE M MHOroodpasue KIETOK
pacTeHUii U KUBOTHBIX.

Crtpoenue Bupyca.

dotorpaduu cxeM CTPOCHHS XPOMOCOM.

Cxema cTpoeHus reHa.

Muros.

PA3JIEJI 2. OPTAHU3M. PASMHOXEHUE U UHIAUBUAYAJIBHOE
PA3SBUTHUE OPTAHU3MOB

Tema 2.1. /lesienne kjieTtku. @opmMbl pa3MHOKeHU S
Opranusm — eauHoE LEINOE.
KuznenestenbHOCTh Opranu3Ma. Perymnsinus QyHKIui opraHu3ma, roMeocTas.
PazmHoxeHune oprann3mMoB. Opranusm — enuHoe 1enoe. MHOrooopasue opraHu3MoB.
PazMuokeHne — BaxkHEHIIIEe CBOMCTBO KUBBIX opraHu3MoB. [losoBoe u Oecrmosioe pas-
MHOXeHHe. Melio3. O6pa3zoBaHMe MOJIOBBIX KJIETOK U OIIOIOTBOPEHHE.
CrniocoObl pa3MHOKEHHUS Y PACTEHUN U )KMBOTHBIX.
IIpakTHYecKkue 3aHATHA
IIpakTHyeckas: padora Ne2
«Habmogenne MUTO3a B KJIETKAaX KOHYMKA KOpeIIKa JykKa Ha TOTOBBIX
MHUKpOTMpernaparax»
Tema 2.2. Ourorenes
NnauBuayanbHOe pa3BUTHE OpraHuiMa (oHTorenes). [lpuuuHel HapymeHui pa3BUTHSL.
OMOpHOHANBHBIM 3Tan  OHTOreHe3a. (OCHOBHBIE CTaguM ASMOPHOHAIBHOTO Pa3BHUTHS.
Opranorenes. [ToctamOproHaIbEHOE pa3BUTHE.
CxoncTBO  3aponblliell  NPEACTaBUTENEH pa3HbIX TIPYyNI IO3BOHOYHBIX  Kak
CBUJETEIHCTBO UX DBOJIOLMOHHOTO POJCTBA.
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PenponykTrBHOE 370pOBBE YEIIOBEKA; MOCIEACTBHS BIUSHUS aTKOTONsI, HUKOTHHA,
HAapKOTUYECKUX BEIIECTB Ha 3MOpHOHAJIbHOE pa3BUTHE uejoBeka. JKHU3HEHHbIE ITUKJIIbI
Pa3HBIX TPYIII OPTaHU3MOB.

JdemoHcTpauuu

Mmoroo0pasue Opranu3MoB.

OOMeH BelIeCcTB U MPEBPAIlEHUE SHEPTUU B KIIETKE.

doTtocuHTE3.

Jlenenue KiIeTKHU.

MuTto3.

becronoe pazMHOKEeHHE OpPraHU3MOB.

O06pa3oBaHue MOJOBBIX KJIETOK.

Melios.

Onog0TBOpPEHNE Yy PACTEHUM.

NuauBuayanbHOE pa3BUTHE OPraHU3MA.

Turbl MOCTAIMOPHOHAIBHOTO PA3BUTHS KUBOTHBIX.

PA3JIEJI 3. OCHOBBI TEHETUKU U CEJIEKLIUN

Tema 3.1.3aK0HBI TeHETHKH

I'enetnka, MeToapl TeHeTUKHU. ['eHeTHYecKass TEPMUHOJIOTHS U CHUMBOJIMKA. 3aKOHBI
HacnencTBeHHocTu ['. Mennens. XpoMocoMHasi TeOpusi HacjieACcTBEHHOCTH. OnpezeneHue
noja. CIenjaeHHOe C II0JI0M HacJIeCqOBaHuE.

OCHOBBI yueHHUs1 O HACJIEACTBEHHOCTH U U3MEHYMBOCTH. [ 'eHeTHKa — HayKa O 3aKOHO-
MEPHOCTSIX HACJIEICTBEHHOCTH U M3MEHUMBOCTH OPTaHU3MOB.

I'. Menaenb — OCHOBOIMOJIOXKHUK TEHETUKH. ['€HeTMYeckas TEPMHUHOJOTHUS U
CHMBOJIHKA.

MoHorubpugHOe ¥ JUTHOPUIHOE  CKpEIIMBAaHHE  XPOMOCOMHAs  TEOpPHUS
HacJleACTBEHHOCTU. BzaumoneiictBue reHoB. I'eHetnmka moja. CIEIUICHHOE C  IIOJIOM
HacjleaoBaHue. 3HAaUeHHE T€HETHKH I CEIeKIMH U MeauIMHbl. HacneacTBeHHble 001e3HU
YEJIOBEKA, UX MPUYUHBI U TPOPUITAKTHKA.

IIpakTHYecKkue 3aHATHA

IIpakTnyeckas padora Ne 3

«PernreHre reHeTUUECKUX 3a1ad».

Tema 3.2. MoaudukanuoHHasi 1 HACJIEICTBEHHAS U3MEHYUBOCTH

I'enorum wu  cpema.  HewnacneactBeHHas — M3MeHUMBOCTb.  HacneacTBeHHas
M3MEHYMBOCTh. MyTareHsl, X BIUSHUE Ha 3/I0POBbE YEITOBEKA.

I'eneruka uenoBeka. HacnencrBennslie 3a001eBaHus YeI0BEKa U UX MPEIyIpexICHUE.
OTUYECKHE acleKThI B 00JIaCTH MEIUITHHCKOM T'eHETHUKH.

3aKOHOMEPHOCTH M3MEHYMBOCTH. HacneacTBeHHass, WiIM T€HOTUIIMYECKAs, U3MEHYH-
BOCTh. MopaundukaionHasi, Wil HEHACIEICTBEHHAs, N3MEHUUBOCTh. | €HeTHKa 4YeoBeKa.
I'enetnka u MenuuuHa. MaTepuanbHble OCHOBBI HACIEACTBEHHOCTH U U3MEHUMBOCTHU. [e-
HETHKa M DBOJIIOIIMOHHAS TeOpHsl. | eHeTHKa MOIMyJIsInH.

IIpakTHYecKkne 3aHATHA
IIpakTHyeckast padora Ne 4
«M3ydyeHrie U3MEHYUBOCTU.

Tema 3.3. Ceaexnusi. Buorexnonsorun

JlomecTtukanust u cenekuus. MeToapl cenekuuu. bruorexHonorus, ee HanpaBiIeHUs: U
MEePCIEKTUBBI pa3BUTHS. buobezonacrnocmeo.

OCHOBBI CEJNEKIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB. | eHeTnKka — TeopeTH-
yeckast ocHOBa cenekiuu. OoManTHuBaHKUE KUBOTHBIX M BBIPAIMBAHUE KYJIbTYPHBIX pac-
TEHUN — HavaabHBIC dTamnbl celekiuu. Yuenne H. M. BaBuioBa o nieHTpax MHOroo0Opasus
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U TIPOUCXOXKJICHHSI KYJIbTYpHBIX pacTeHHi. OCHOBHBIE METO/bI CENEKIUH: THOPUIN3AIHS U
UCKYCCTBEHHBI OTOOp. OCHOBHBIE JIOCTHMKEHUS COBPEMEHHOH CEJEKLIHU KYJIbTYPHBIX
pacTeHMii, JOMaIIHUX KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus, ee MOCTUKEHHUS M NEPCHEKTHBBI Pa3BUTHSA. OTUYECKHUE ACHEKThI
HEKOTOpBIX JIOCTH)KEHUH B OuorexHosoruu. KiioHMpoBaHME KUBOTHBIX (IIPOOJIEMBI
KJIOHHPOBAHUs YEJIOBEKa).

JdemMoHcTpanuu

MoHorubpuaHoe u AUruOpUIHOE CKPELIMBAHNUE.

IIepexpect XxpoMoCOM.

CueruieHHOE HacIeI0BaHUE.

Myranuu.

IlenTpsl MHOrOOOpa3us ¥ MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUH M JOMALIHUX KU-
BOTHBIX.

['ubpuauzanms.

HckyccTBeHHBIN 0TOOP.

HacnencrBenHble 001€3HU YeloOBEKa.

Bnusinue ankoronanszMa, HapKOMaHUU, KypeHMsI Ha HAaCJI€ICTBEHHOCTb.

PA3AEJI 4. IPOUCXOXIEHUE U PASBBUTUE )KU3HU HA 3EMUJIE.
IBOJIOHUOHHOE YYEHUE
Tema 4.1. UcTopusi pa3BUTHSA 3BOJIOUNOHHBIX YYCHUH
Pa3BuTue 3BOMIOIIMOHHBIX UAEH, 3BOIOLMOHHAs Teopust Y. JlapBuHa.

Tema 4.2. CoBpeMeHHasi CHHTeTHYeCKasi IBOJIIOIHOHHAS TeOpHUs

Cunrernueckass Teopus 5BOMOUMU. CBUIETENBCTBA SBOJIOLMM KMUBOM HPUPOJBL.
MuxkposBontonuss U MakpolsBodouua. Bupn, ero kpurepun. [lomynsiuuss — 3jieMeHTapHas
€IMHUIIA SBOIONUH. J[BIDKYyIIME CUJIBI SBOJIOIUH, X BIMSHWE HAa TeHO(OH MOMYINALUH.
Hamnpasnenus sontonuy.

MHorooOpa3ue OpraHu3MOB Kak pe3yibTaT 3BOJIOLUM. [IpHHIMIIEI KIacCUpUKAIHH,
CUCTEMAaTHKa.

3nauenue pabot K.JIunnes, JX.b.Jlamapka B pa3BUTHH DBOIIOLMOHHBIX HUICH B
omonmorun. DBomonmoHHoe yuenue Y. Jlapsuna. EctectBenHwii or6op. Poib
HBOJIIOIMOHHOTO Y4eHUs B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHbI
MUpa.

MuxkposBoitonuss ¥ MakpolBoarouusa. Bwupn, ero kpurepum. Ilomymsimmss —
3JIeMEHTapHasl €IMHULA YBOJIIOLMHU. [IBUKYIIME CUITBI 3BOJIIOLMHU, UX BIHUSIHUE HAa reHO(OH
nonyisinuy. Hanpasnenust sBomounu. CuHTeTHYecKas Teopust 3Boyonud. CoOBpEMEHHBIE
npencrasienuss o BupooOpazoBanuu (C.C. Yersepuko, M. W. [lmanbraysen).
Jloka3zaTesbCcTBa HBOJIIOLMH.

Tema 4.3. UcTopusi pa3sBUTHA KU3HU HA 3eMuie

I'umore3pl mpoucXoXkaAeHHUs >kU3HM Ha 3emiie. (OCHOBHBIE 3Tallbl  HBOJIOLUU
OpraHMYeCcKOro Mrpa Ha 3emJe.

VY CnoXHEHNE KUBBIX OPIraHU3MOB B ITPOLIECCE IBOJIOLUU.

Tema 4.4. AnanTauuu OpraHu3MoB
[TpucnocoOieHns OpraHu3MOB K J€HCTBUIO HKOJIOTHUECKUX (DAKTOPOB AJTalTUBHbIE
0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.

IIpakTnyeckas padora Ne 5

« BolsiBneHue npucnoco0aeHnil OpraHu3MOB K BIUSHUIO PA3JIMYHBIX SKOJIOTMUECKUX
(bakTopoB»

Tema 4.5. MHorooopa3sue oprannyeckoro mupa. Kinaccnpukanusi oprannmos
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MHoroo0pa3ue opraHu3MOB KaK pe3ysibTaT 3Boolun. [IpuHInIb KIaccupukanum,

crCTeMaTHKa.
Coxpanenue buono2uuecko2o0 MH020006pasus KaK 0CHO8A yCmouyueocmu ouocgepul u
npocPeccusHo2o ee pazeumusl.

JdemMoHcTpanuu

Kputepuu Buna.

CrpyKkTypa NomyJssiuu.

AnantuBHble 0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENbHBIIN XapakTep.

OBOJIOLIMOHHOE JIPEBO PACTUTEIBLHOTO MUPA.

OBOJIIOLIMOHHOE JJPEBO JKUBOTHOT'O MUDA.

[IpencraBuTeny peiKuX U UCUE3AIOIINX BUI0B PACTEHUN U JKUBOTHBIX.

PA3JIEJI S. NIPOUCXOKJAEHUE YEJIOBEKA

Tema 5.1. Ilpoucxoxkaenne yej0BeKa

CoBpeMeHHbIE TPEJCTABICHUS O MPOUCXOXKICHUU YEJIOBEKAa. DBOJIOIMS YeIOBEKa
(anTpomorenes). [IBuxyiue cuibl aHTpororeHesa. Pacel uenoBeka, X MPOUCXOXKJIECHUE U
€IMHCTBO.

AHTponorexes. DBoiouus npuMaroB. COBpeMEHHBbIE TMIOTE3bl O MPOUCXO0XKICHUU
yenoBeka. JlokazarenbcTBa pOJCTBAa YENOBEKA C MIICKOMMUTAIONIMMH YKUBOTHBIMHU. DTarlbl
HBOJIIOIIMH YEJIOBEKA.

Kpuruka pacusma.

IIpakTH4yeckue 3aHATUSA
IIpakTnueckas padora Ne 6
«CocraBieHHe U aHAIU3 POJIOCIOBHBIX YelloBeKa. ENMHCTBO UeI0BEYECKUX pacy.

JleMoOHCTpaL U

UepThl CXOJCTBA U Pa3INyUs YeIOBEKA U )KUBOTHBIX.

UYepThl CXOJCTBA YEIOBEKA U IPUMATOB.

[IpoucxoxaeHue yenoBeka.

Yenoseueckue pachl.

PA3JIEJ 6. OCHOBBI 9 KOJIOT'NU

Tema 6.1. OcHoBblI 3k0s10rHH. Buocdepa

DKOJIOTHSl — HayKa O B3aHMOOTHOIIEHUAX OPraHU3MOB MEXIY COO0M M OKpYXKaromeit
cpenoil. Dkonornyeckne (akTopbl, UX 3HAUYEHHE B JKU3HU OPraHU3MOB. DKOJOTHUYECKHUE
cucTteMbl. BuyioBas u nmpocTpaHCTBEHHAs CTPYKTypa 3KocucTeM. [IuiieBble CBSA3H, KpPyro-
BOPOT BEIIECTB M MPEBpAIllEHHE SHEPTUHN B dKOCHCcTeMax. MeXBUIOBbIE B3aWMOOTHOIICHUS
B 9KOCHCTEME: KOHKYPEHLHUs, CUMOMO3, XHUIIHUYECTBO, Napa3uTusM. [IpuyuHbl ycTon4M-
BOCTH M cMeHBI 3kocucteM. Cykmeccun. VickyccTBeHHBIE COOOIIECTBAa — arpOIKOCHCTEMBI
1 ypOO3IKOCUCTEMBI.

buoreorneno3.  Oxocucrtema.  PazHooOpasme  skocucteM.  B3anmMooTHoOmIeHUS
MOMYJSAUI pa3HBIX BHJIOB B 3KocucTeMe. KpyroBopoT BeIIeCTB M IMOTOK JHEPIrUU B
IKOCHUCTEME. Y CTOWYMBOCTh U TMHAMHKA dKOCUCTEM. [locieacTBUs BIUSHUS IEATEILHOCTH
yenoBeka Ha d3KocucTeMbl. CoxpaHeHHe OMOpa3HOOOpa3Hsi KaK OCHOBAa YCTOMYMBOCTH
KOCHUCTEMBI

CrpykTypa 6uocdepsl. 3aKOHOMEPHOCTH CyIIeCcTBOBaHUsI Ouochepsl. Kpyzosopomuwi
sewecme 6 buocgepe.

buocdepa — rmobdanpHas sxocuctema. Yuenune B.M.Bepuaackoro o 6uocdepe. Ponb
KUBBIX OpraHu3MoB B Ouocdepe. bruomacca. KpyroBopot BaxkHeHmux OMOreHHBIX 3JIE€MEH-
TOB (Ha MpUMepe yriiepoja, a30Ta u Jip.) B Ouocpepe.
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Bbuocdepa u uenosek. M3menenus B 6nocdepe. Ilocnencreus aesTeabHOCTH YeIOBEKa
B OKpyXarolei cpene. Bo3neilcTBre NMpou3BOACTBEHHON NESITEIBHOCTH HA OKPYXKAIOIIYIO
cpeny B obnactu cBoeil Oynymield nmpodeccuu. [1oOabHBIE SKOIOTHYECKHE TMPOOIeMbl U
MYTU UX PELICHHUS.

DKOJIOTUsl KaK TEOPETHYECKash OCHOBA PallMOHAJILHOTO MPUPOOII0JIb30BAHUS U OXpa-
Hbl nipupoasl. Hoocdepa. [IpaBuna moBeneHus rofeii B OKPYXKAIOIIEH TPUPOIHONU Cpelie.
BepexxHoe oTHOIIEHHE K OMOJOTMYECKHMM OOBEKTaM (PAacTeHHSM U KHUBOTHBIM U UX CO-
o0IecTBaM) U UX OXpaHa.

I'moGanbHble aHTpONOreHHbIE W3MeHeHuss B Ouocdepe. I[Ipobiiembl yCcTOWYHBOTO
pa3BUTHS.

[lepcneKTUBBI pa3BUTHSI OMOIOTUYECKUX HAYK.
I[IpakTuyeckue 3aHATHS

IIpakTnyeckas padora Ne 7

«CocTaBiieHUE MUIIEBLIX [IEIIEN.

JdemMoHcTpanuu

Dkojnoruveckue (PakTopbl U UX BIUSHUE HA OPraHU3MBI.

Me:XBU10BbIE OTHOLIEHUS: KOHKYPEHIUS, CUMONO03, XUIITHUYECTBO, TAPA3UTU3M.

SpyCHOCTB PacTUTENBHOTIO COOOIIECTRA.

[TumieBsie ey 1 ceTu B OMOIIEHO3E.

DKOJIOTUYECKHE TUPAMU/IBI.

Cxema 3KOCHUCTEMBI.

KpyroBoport BelecTs 1 npeBpalieHue 3HEpruu B SKOCUCTEME.

buocdepa.

KpyroBopor yriepoaa (a3ota u ap.) B Ouocdepe.

Cxema arposKoCUCTEMBI.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.
Tema 6.2. buocgepa

IpakTuyeckasi padora Ne 8 «DeHOTUITBI MECTHBIX BUIOB PACTEHUN»

PA3JIEJ 7. BUOHUKA

Tema 7.1. buonuka

bronuka kak oJHO W3 HampaBJjeHUH OHonoruu M KubepHeTuku. PaccMoTpenue Guo-
HUKON ocoOeHHocTel MOp(o-(pU3HMOIOTHUECKOH OpraHU3allluy >KMBBIX OPraHU3MOB U HMX
WCIIOJIb30BAaHUS U1 CO3JAHMSI COBEPLIEHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB IO aHa-
JIOTUU C KUBBIMU cHUcTeMaMu. [IpMHIMIIBI ¥ MpUMEpPHI HCIONb30BaHUS B XO034HCTBEHHOU
JesITeIbHOCTH Jro/Iel MOP(O-PYHKIIMOHATBHBIX YEPT OPraHNU3aLUU PACTEHUIN U KUBOTHBIX.

JlemoHCTpanuu

Monenu cki1ag4aTtoil CTpyKTYpbl, HCIIOJIb3YEMON B CTPOUTEIIBCTBE.

TpyOuaTbie CTPYKTYpHhI B )KUBOM MPUPOJIE U TEXHUKE.

AdpoauHaMHYECKHE U THIPOJUHAMUYECKHE YCTPOMCTBA B XKUBOU NMPUPOJE U TEXHHUKE.

IKCKypCcHH

MHoroo0pasue BUIOB.

Ce3oHHbIe (BeCEHHUE, OCCHHHE) U3MEHEHUS B IPUPO/IE.

MHuorooOpa3ue COpPTOB KYJIbTYpHBIX PACTEHHH W MOPOJ JOMAIIHUX IKHBOTHBIX,
METO/]Ibl MX BBIBEJICHUS(CENEKIIMOHHAs CTaHIIUS, TJIEMeHHas epma, CeabCKOX03iCTBEHHAs
BBICTABKa).

EcTecTBeHHbIE M HCKYCCTBEHHBIE SKOCUCTEMBI CBOETO pailoHa.
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Tembl pedepaToB
. Kinerounas teopusi ctpoeHust opranu3mMoB. McTopust 1 COBpEMEHHOE COCTOSIHHE.
. HacnencrBennas nndopmanus u nepejiaya ee U3 MOKOJIEHUs B TIOKOJIEHUE.
. JlpamaTudeckue CTpaHHIIbl B UCTOPUU PA3BUTHUS TEHETHKH.
. Ycrexu COBpEMEHHOM FeHeTUKU B METULIMHE U 3IpaBOOXPAHEHHH.
. MUcropus pa3sBuTHA 3BOIIONMOHHBIX Hien 10 Y. /JapBuHa.
. «Cucrema npupoasl» K. JIunHes u ee 3HaueHue Ui pa3BUTUSA OHOJIOTHH.
. CoBpeMeHHBIE MPEICTABICHHUS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSX 3BOJIIOLINH.
. CoBpeMeHHbIE PEJCTABICHUS O 3apOKACHUMU KHU3HU. PaccMoTpeHne M OlleHKa
Pa3IMYHBIX THIIOTE3 TPOUCXOKIICHHUS.
9. CoBpeMeHHBII 3Tan pa3BUTUs yenoBedyecTBa. UenoBedeckue pacbl. OmacHOCTb
pacusma.
10. Bo3sgeiicTBue uyenoBeka Ha MPUPOAY HA pa3IMUYHBIX JTalax pa3BUTHS
4eJI0BEYECKOro 00LIECTBaA.
11. BausiHue okpy»Karolei cpesibl U ee 3arps3HeHUs] Ha pa3BUTHE OPIaHU3MOB.
12. BnusHue KypeHus, ynoTpeOJeHHs alKOroisi M HAPKOTUKOB POAMTENISAMU Ha
AMOpPHOHAIILHOE Pa3BUTHE PEOCHKA.
13. ButamuHsl, (hepMeHTHI, TOPMOHBI U MX POJIb B opranuszMe. Hapymienus npu ux
HEJ0CTaTKEe U U30bITKE.
14. TIpuuuHbl U IpaHULBl YCTOWYMBOCTH Onocdepsl K BO3IEHCTBHIO EATEIbHOCTH
JIOJ€EN.
15. buoueHo3bl (3KOCHUCTEMBbI) pa3HOTO YPOBHA M HX CONOAYMHEHHOCTh B
rII00aBHOM SKOcucTeMe — Ouocdepe.
16. BupmoBoe M 53KoJOrMyeckoe pa3zHooOpasue OMOIIEHO3a KaK OCHOBa €ro
YCTOMYUBOCTH.
17. IloBbllIeHHE MPOTYKTUBHOCTH (POTOCHHTE3a B MCKYCCTBEHHBIX 3KOJIOTMYECKHX
cucTeMax.
18. Pa3nuuHble SKOJIOTUYECKUE MUPAMUBI U COOTHOILICHHSI OPTaHU3MOB Ha KaX10H
WX CTYIICHH.
19. TIlytu mnoBblmleHHs OHOJOTMYECKOW MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
IKOCHUCTEMAX.
20. Posib mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX 3KOJOIMYECKMX OpraHu3aluil B
COBPEMEHHBIX Pa3BHUTHIX CTPAHAX.
21. PamnuoHanbHOE MCIOJNB30BAaHUE W OXpaHa HEBO30OHOBUMBIX MPUPOIHBIX
pecypcoB (Ha KOHKPETHBIX ITPUMEpax).
22. OmnacHocTh TI100aNBHBIX HapylmieHHud B Ouocdepe. O30HOBBIE «ABIPHIY,
KHCJIOTHBIE TOKIH, CMOTH U MX TPEIOTBPAIICHHUE.
23. DKOJIOTUYECKHEe KPU3UCHI U AKoJIorndeckue karactpodsl. IIpenoTBpamienue ux
BO3HUKHOBEHUSI.
24. Bnusiaue 'MO Ha opranusM 4eioBeka.
25. [Ipupona pomHOTO Kpast
26. buonuka

ONO O WN B
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2. TemaTu4yeckoe MJIAHUPOBAHHUE

[lpn peamuzanmu copepkaHus 0O0IMIE00pa30BATENFHON YYEOHOM TUCHIUIUTMHBI
«buonorus» B npenenax ocsoenus [IIICC3 na 6aze ocHOBHOro oO0Imiero o0pa3oBaHUs C
MakcHMallbHasg  y4deOHas

MoJyd4eHHeM cpemHero ofrmiero oOpa3oBaHHs
00y4aromUXCsl COCTABIISICT:

- mo cnenunagbHocTIM CIIO  TexHHMYeckoro
oOpasoBaHusa — 54 yacoB. U3 HUX avIHTODHAs (0Osi3aTelbHAsA) vaeOHas Harnvika
oOvJarommxcs. BKJIOYAs IDAKTHUYECKUE 3aHATHSA, — 36 YacoB, BHeayJIUTOpPHAs
caMoCTOsATeNIbHAs paboTa cTyaeHToB —18 yacos;

mobrisa

TemaTn4yeckuii n1aH 001meo0pazoBaTeIbHON Y4e0HOM TMCIUIITHHBI

Harpyska

npodecCHOHAIBEHOTO

Buo yuebnoti pabomei.
AyoumopHvle 3anusimusl.
Cooeporcanue obyuenus

Yuebnas nazpyska, uac

Maxkcumanvhnas

Hazpyska

Koncynomayuu

Bo e3aumooeticmsuu
¢ npenoodasameinem

U3 HUX

6ce2o
Jlexyuu
Ilpakmuuec
Kue
3ausAmus

Bueavoumophas

CaAMOCmMOsImMenbHAA.

paboma

BBenenne

N

N
N

Pa3nea 1. YueHue o KjIeTke

Tema 1.1. Ctpoenue kieTku. XUMHUYECKas
OpraHu3aIus KJICTKU

IIpakTuyeckas padora Ne 1 «3yuenue crpoenus
pacTUTENBHOM WM KUBOTHOW  KIETKM  MOJ
MHUKPOCKOTIOM

Tema 1.2. OOMeH BeniecTB ¥ SHepruu. buocunres

Bueayoumopuaa camocmoamenvnasn paboma
[ToaroroBka JIOKJIAJI0B, pedepatos,
WHJIMBUIYAIBHOTO TIPOCKTAa C HCIOJIH30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI

Pasznen 2. Opranusm. Pa3vmHo:keHHe U
HHIMBHAYaJbHOE PAa3BUTHE OPTraHNU3MOB

Tema 2.1. Jlenenue kiietku. @opMbl pa3MHOKEHUS
IIpaktnueckass padora Ne2 «M3yuenue a3
MHUTO3a, Ha IPUMEpE JIyKa, 0] MUKPOCKOIIOM»

Tema 2.2. OuTOreHe3

Buneayoumopnas camocmoamenvnan paboma
[Toaroroska JTOKJIA/I0B, pedepatos,
WHIUBUAYAIBHOTO TMPOEKTa C HCHOJIb30BAHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI

Paznen 3. OCHOBBI reHEeTHKH M CeJIeKIIUU

Tema 3.1. 3aKk0OHBI T€HETUKH
IIpakTuyeckas padora Ne 3 «Pemenue
T€HETUYECKUX 3a]]a4 U COCTaBJIECHUE POJOCIOBHBIX)

Tema 3.2. MoaudukanmoHHass ¥ HaclleACTBEHHAs
U3MCHYUBOCTH
IIpakTnyeckas padora Ne 4 «/3yuenue
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HU3MCHYUBOCTH

Tema 3.3. Ceneknusa. buorexnoioruu

Bhneayoumopnaa camocmoamenvnasn paboma
[Toaroroska JIOKJIaJIOB, pedepaTos,
WHJIMBHIYAIBHOTO TIPOCKTAa C HCIIOJIH30BaHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTUH

Pasnean 4. Ilpoucxoxaenne U pa3BUTHE KU3HU

14 10
Ha 3emJie. DBOJTIOIMOHHOE YUeHHE
Tema 4.1. Hcropus pa3BUTHUS 3BOJIOIHMOHHBIX ) )
y4eHUi
Tema 4.2. CoBpeMeHHas CUHTETUYECKas ) )
9BOJIIOLIMOHHAS TEOPUSI
Tewma 4.3. VicTtopus pa3BUTHs KU3HU Ha 3emiie 2 2
Tema 4.4. Anantauuu OpraHu3MOB.
IIpakTnyeckas padora Ne § «U3yuenue
MPUCIOCOOJICHHOCTH  OpPraHu3MoOB K cpene | 2 2
oOUTaHUS
Tema 4.5. MuorooOpa3ue OpraHHYECKOrO MHpA. ) )
Krnaccudukanus oprannzMon
Buneayoumopnasa camocmoamensnan paboma
[ToaroroBka JIOKJIaJIOB, pedeparos, A
WHJIMBUIYAIBHOTO TIPOEKTAa C HCIOJIH30BAHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUHI
Paspea S. IIpoucxoxkaeHne 4eJI0BeKa 4 2
Tema 5.1. IlpoucxoxneHnne yenoBeka
IIpakTuyeckass padora Ne 6 «EnuHCTBO ) )
YEJIOBEUECKHUX pacy.
Buneayoumopnasa camocmoamenvnan paboma
[Toaroroska JTOKJIaJI0B, pedepatos, )
WHJMBHUIYAJIbBHOTO TMPOEKTAa C HCIOJIb30BAHUEM
MH()OPMAIMOHHBIX TEXHOJIOTHUMA
Pa3nea 6. OcHoBbI 3k0J10THH. bruocgepa 8 4
Tema 6.1. OcHOBBI 3K0JIOTUN
IIpakTnyeckas padora Ne 7 «M3yuenue un ) )
IIOCTPOEHUE LIeNel MUTAHUS»
Tema 6.2. buocdepa
IMpakTnyeckas padora Ne 8 «DeHOTUTIBI MECTHBIX | 2 2
BHJIOB PACTEHUI»
Buneayoumopnaa camocmoamenvnasn paboma
[Toaroroska JOKJa/10B, pedeparos, A
WHJIMBHIYAIBHOTO TPOCKTAa C HCIOJIH30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI
Pasznen 7. buonuka 6
Tewma 7.1. buonuka 4

Buneayoumopnas camocmoamenvnasn paboma
[ToaroroBka JTOKJIJI0B, pedepatos,
WHJMBHIYAIHPHOTO TPOEKTA C HCIOJIH30BAHUEM
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UH()OPMAIIMOHHBIX TEXHOIOTUI, SKCKYPCHUsI | | | | | |

Ilpomescymounas ammecmauyus 6 ghopme ouggpepenyuposannozo 3auema

Beeco| 54 | | 36 | 20 | 156 | 18

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JESITETbHOCTH
CTYJIEHTOB

Conepxanue o0yueHust XapakTepuCTHKA OCHOBHBIX BUI0B
NesiTeILHOCTH CTYAeHTOB (Ha YPOBHE
Y4eOHBIX JeiicTBHH)

Beenenue O3HakoMJIeHHE c OHOJOTrMYECKUMHU
CUCTEeMaMH pPAa3HOTO YPOBHS:  KIJIETKOH,
OpPraHU3MOM, MOMYJISAIMEH, SKOCHCTEMOH,
ouochepoii. OnpeneneHue poji ONOJIOTUH B
(dhopMupoBaHUH COBpPEMEHHOM
€CTCCTBCHHOHAYYHOW KAPTUHBI MHUpA U
MPAKTUYECKON ACSITETLHOCTH JIIO/ICH.

OO06yueHue coOJIIOICHUIO TTPABUI MIOBEICHUS
B Ipupoae, OEpeKHOMY OTHOIICHHIO K
OnosIoTMUecKUM O0BeKTaM (pacTeHUsIM |
KUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHe

PA3JIEJ 1.YYEHHUE O KJIETKE

Tema 1.1. YMeHne mpoBOJIUTh CPAaBHEHUE XUMUYECKON

CtpoeHue KIETKH. OpraHU3aINH )KMUBBIX U HEXKUBBIX 00OBEKTOB.

XuMuyecKasi OpraHu3aius KIeTKA Ilonydyenue  mpeAcTaBi€HUST O  POJH
OPraHUYECKUX M HEOPTraHUYECKUX BELIECTB
B KJIETKE

N3yueHune CTpOEHHMS KIETOK JYKapHoT,
CTPOEHHUSI 1 MHOTOOOpa3usl KJIETOK PacTeHUI

u JKUBOTHBIX c IIOMOILIBIO
MHKPOIIpEnapaTosB.

HabmtoneHue KIeTok pacTeHUH U AKUBOTHBIX
oA, MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax, ux OIMCaHueE.
[Ipurorosnenue U OIMCaHUe

MHUKPOIPENApaToB KIETOK PACTCHUM.
CpaBHEHHE CTpPOEHHUS KJIETOK PAacTeHUH U
YKUBOTHBIX 10 TOTOBBIM MUKpOIIpENapaTam
O3HakomieHHME C  KJIETOYHOM  Teopuei
CTPOEHHUs OPTaHU3MOB.

YMeHue CaMOCTOSITENIBHO HCKATh
JI0Ka3aTeNbCcTBA TOTO, 4YTO KIETKa —
JJIEMEHTapHAasl KUBasg CUCTEMA U OCHOBHAs
CTPYKTYPHO-()YHKIIMOHAJIbHAS eAVHHIIA
BCCX KMBBIX OPraHM3MOB.
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Tema 1.2.
OOMeH BeleCTB U YHEPTUH.
buocunres

YMeHue CTpOUTh CXEMBl IHEPTETHYECKOIrO
oOMeHa ¥ OnocuHTE3a OeIKa.

[Monmyyenue NpeCTaBICHUS 0
MIPOCTPAHCTBEHHON  CTPyKType  Oenka,
monekyn JIHK u PHK.

PA3JIEJI 2. OPTAHU3M. PASBMHOXEHUE U UHAUBUAYAJIBHOE PA3BUTUE
OPI'AHU3MOB

Tema 2.1.
Henenne knetku. @opMbl pa3sMHOKECHUS

OilajieHue 3HaHUAMH O Pa3MHOXKEHHUH KaK O
BaXKHEHIIEM CBOWCTBE KMBBIX OPraHU3MOB.
YMeHue caMoCTOoATeIbHO HAaXOIUTh
OTJIMYHS MUTO3a OT MeH03a, OnpeIesss
3BOJIIOIMOHHYIO POJIb ATUX BUJIOB JICJICHUS
KJICTKH.

Tema 2.2.
OHTOreHE3 - €ro ATaIbI

O3HaKOMJICHHE C OCHOBHBIMH CTaIHSIMU
OHTOTCHE3a Ha IPUMEPE PA3BUTHS
MO3BOHOYHBIX )KUBOTHBIX.

YMeHue XxapakTepu30BaTh CTaHH
MOCTAMOPHOHAIILHOTO Pa3BUTHUS HA IPUMEPE
yenoBeka. O3HaKOMIIEHHE C TPUYUHAMU
HapYIICHUH B Pa3BUTHU OPTaHU3MOB.
PazpuTne ymeHnus npaBmiIbHO (OPMHUPOBATH
JI0Ka3aTelbHYI0 0a3y SBOJIFOIIMOHHOTO
Pa3BUTHUA )KUBOTHOT'O MHUpa

BrlsiBIIeHUE 1 ONHMCaHKE TPU3HAKOB
CXOJICTBA 3apOJIBIIICH YEIIOBEKA U IPYTUX
MO3BOHOYHBIX KaK JIOKa3aTeIbCTBA UX
HBOJTIOIMOHHOTO POJCTBA.

[TonydeHnue mpeacTaBiIeHUs O TOCIEICTBUAX
BIIMSIHUSA aJIKOI'OJIsI, HUKOTHWHA,
HapKOTHYECKUX BEIIECTB, 3arPA3HEHUS
Cpelbl Ha pa3sBUTHE U PEHIPOLYKTUBHOE
3JI0pOBbE YEJIOBEKA.

PA3JIEJI 3. OCHOBBI T'E

HETUKHU U CEJEKIIUHU

Tema 3.1. 3aKOHBI TEHETUKH

Ilonyyenue  mpencraBieHUs O CBA3U
TeHETUKU M MeauuuHbl. O3HaKOMJIEHHE C
Haclle/ICTBEHHBIMHU 0OJIE3HSMM YEIOBEKa, UX
MPUYMHAMU U TPOPHUIIAKTUKOH.

N3yuenue BIIUSHUS AJIKOTOJIU3Ma,
HapKOMaHHH, KypeHUus Ha
HACJIEACTBEHHOCTh Ha BUIEOMATEpHUale.
AHanu3 GeHOTUIINYECKON N3MEHUNBOCTH.
BoIsABIIEHME MYTareHOB B OKPY’KaOILEH
cpelle ¥ KOCBEHHAs OLICHKA BO3MOKHOTO MX
BJIMSHYS HA OPTaHU3M.

Tema 3.2.
MoaudukarmoHHas
N3MECHYNBOCTH

)51 HaCJICACTBCHHAasA

O3HakoMIIEHME C  HAcJIEACTBEHHOW W
HEHACJIEeJICTBEHHOH M3MEHYMBOCTBIO M €€
OMOJIOTUYECKON POJIBIO B ABOJTIOIIUN KUBOTO
MHUpa.
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Tema 3.3.
Cenexuus. buorexuonornu

[Tonydyenue mpeacTaBiaeHUs] O TEHETHKE Kak
0 TCOPETHYECKON OCHOBE CEJICKIIUH.
Pa3Bute MerampeaMeTHBIX YMEHUW B
MpoIecce HAXOXKICHHS Ha KapTe IICHTPOB
MHOT'000pa3us u MIPOMCX 0K ICHUS
KyJbTYPHBIX  pacTeHUM MW  JOMAITHUX
JKUBOTHBIX, OTKpbIThIX H. 11.BaBuioBbIM.
N3yueHne METONOB  THOpHMIM3AIMU U
HMCKYCCTBEHHOTO otbopa. Ymenue
pa3bupaTbCs B OTHYCCKHUX  aCIEKTax
HEKOTOPBIX JTIOCTHKCHUH B OMOTEXHOJIOTHU:
KJIOHHPOBAaHUU >KMBOTHBIX M IpOOJIeMax
KJIOHUpOBaHUs 4enoBeka. O3HaKOMIICHHE C
OCHOBHBIMH JTOCTH)KCHHSIMH COBPEMEHHOM
CEJIEKLINU KYJIbTYPHBIX pacTeHuH,
JIOMAIITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

PA3JIEJI 4. IPOUCXOXKAEHUE U

PA3BUTHUE )KU3HU HA 3EMJIE.

IBOJIIOIIMOHHOE YYEHHE

Tema 4.1. PasBurue 3BOJIIOIIMOHHBIX Haeu,
VcTopus pa3BUTHS SBOJIOIMOHHBIX YUEHHUH | 9BoytoninoHHas Teopus Y. JlapBuHa.

Tema 4.2. N3ydyeHnne Haciaenaus 4eJOBEUECTBA  Ha
CoBpeMeHHas CUHTETHYCCKAs | IPUMEPE 3HAKOMCTBA C MCTOPHEH Pa3BHTHS

OBOJIIOLIMOHHAA TCOPUA

spomonroHHeIX uuaen K. Jlunmes, K. b.
Jlamapka Y. Jlappuna. OrnieHMBaHHUE pOJIHU
9BOJIIOLIMOHHOTO Y4YeHHsI B (pOopMUpOBaHUHU
COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa.
Pa3ButHe CcmoCcOOHOCTH SICHO M TOYHO
H3JIaraTh CBOH MBICJIH, JIOTHYECKH
000CHOBBIBATh  CBOIO  TOYKY  3PEHHS,
BOCIIPUHUMATh M aHAJU3UPOBATH MHCHUS
co0eceTHUKOB, TPHU3HABas TMpPaBO APYroro
yeJoBeKa Ha HHOE MHEHHUE
O3HakOMIIEHHE C KOHIEHIMEH BHIa, €€
KPUTEPUSAMH, MOAOOP MPHUMEPOB TOTO, YTO
MOMYJISIIIASL — CTPYKTYPHAs €IUHUIA BUIA U
SBOJIIOLUH.
O3HakoOMJICHHE C JBIDKYIIUMHCS CHJIAMU
SBOJIIONUU U €€ J0KA3aTCIbCTBAMH.
VYcBoeHne  TOro, UYTO0  OCHOBHBIMH
HaIlpaBJICHUSMH DBOJIFOIIMOHHOTO Mporpecca
SBJISIFOTCS.  OMOJIOTMYECKHI  mporpecc U
OHMOJIOTUYECKHIA perpecc.

Tema 4.3.
Hcropus pa3BUTHS )KU3HU HA 3eMie

AHamm3 wu OICHKa PAa3JIMYHbIX THIIOTE3
MIPOUCXOXKACHUS )KU3HU.

[Tonyuenune npencraBieHust 00 yCIOKHEHUN
KUBBIX OPraHU3MOB Ha 3eMJie€ B IMPOIECCE
SBOJTIOIHH.

Tema 4.4.
AJnlanranuy OpraHu3MoB

YMmenune
BBISABJIIATH

OKCIICPUMCHTAJIbHBIM
aJallTUBHBIC

yTeM
0COOEHHOCTH
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OpPraHU3MOB, MX OTHOCHUTCIIBHBIA XapakTep.
BrisiBneHne 4epT nmprCIocO0ICHHOCTH Opra-
HU3MOB K pa3HbIM cCpenaM OOWTaHHS
(BOIHOM, HA3€MHO-BO31YIITHOM, IOYBEHHOI).

Tema 4.5.
MHoroo6pasue OPTraHUYECKOI0
Knaccudukanms oprann3zMoB

MUpa.

O3HaKOMIJICHHE c HEKOTOPBIMH
OpeaACTaBUTCILIMU PCAKUX W HCUYC3AaIOIIMX
BHJIOB PACTEHUM W KUBOTHBIX. [IpoBeneHune
OIMCaHMs O0COOeil  OJHOro BHAA IO
Mop(doioruaeckomy KPUTEPHIO.
Osznakomyenne ¢  knaccuduxammen u
CHUCTEMATHKOW OPTaHHYECKOI0 MHpA.

PA3SJIEJI 5. MIPOUCXOKAEHUE YEJIOBEKA

Tema 5.1.
[IpoucxoxaeHue yemoBeka

AHanu3 1 OleHKa Pa3InYHbIX TUIIOTE3 O
MIPOUCXOKIACHUH YETIOBEKA.

Pa3BuTHe yMeHUS CTPOUTH JOKA3aTEIbHYIO
0a3y Mo CpaBHUTEILHON XapaKTEPUCTUKE
YeloBeKa U MPUMATOB, TOKA3bIBas UX
POJICTBO.

BrisiBeHHE 5TanoB 9BOIOIUH YEIOBEKa.
YMeHue 10Ka3bIBaTh PABEHCTBO
YeJI0BEYECKUX pac Ha OCHOBAaHUH HX
POJICTBA M €IMHCTBA MPOUCXOXKICHUSI.
Pa3BuTHE TOJNIEPAaHTHOCTH, KPUTHKA pacu3Ma
BO BCEX €r0 MPOSBICHUSIX

PA3JIEJ 6. OCHOBBI 9 KOJIOT'MU. BUOCP®EPA

Tema 6.1.
OCHOBBI DKOJIOTUH

N3ydyenue skojormueckux (pakTopoB M HMX
BJIMSIHUS HA OPTAaHU3MBI.

3HaKOMCTBO C 9KOJIOTMYECKUMHU CHCTEMaMH,
1504 BUJI0BOI 5 IIPOCTPAHCTBEHHOMN
CTPYKTypaMu. YMeHHE OOBSICHATh MPUUHHBI
YCTOMYMBOCTH U CMEHBI  DKOCHCTEM.
O3HakoMJIeHHE c MEXBUI0BBIMU
B3aMMOOTHOUIECHUSIMU B JKOCUCTEME:
KOHKYpEHLIUEeH, CUMOHMO30M,  XHILHUYE-
CTBOM, IAapa3UTU3MOM. YMEHHE CTPOUTH
SIPYCHOCTb ~ PacTUTENILHOTO  COOOLIEeCTBa,
NUIIEBbIE IIEMM U CEeTH B OMOIEHO3e, a
TaK)Ke€ KOJIOTUYECKUE MUPAMUJIBI.

3HaHue OTIMYUTEIBHBIX MIPU3HAKOB
HCKYCCTBEHHBIX CoO0IIeCTB —
arpo’KOCUCTEMBI U ypOOIKOCHUCTEMBI.
OnucaHue aHTPONOTEHHBIX HW3MEHEHMH B
€CTECTBEHHBIX MPHUPOAHBIX JaHIImadTax
CBOEH MECTHOCTH. CpaBHUTENBHOE
ONMCAaHNWE OJHOM U3 €CTECTBEHHBIX IIpHU-
POIIHBIX CUCTEM (HampHUMep, Jieca) U Kakoi-
HUOY/b  arpodKOCHCTEeMBl  (Hampumep,
nueHnyHoro moist). CocTaBieHue cxem
Iepelayd BEIECTB U DHEPrHMM MO LEMIM
MUTAaHUS B TPHUPOAHOM OKOCUCTEME U
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arporeHose. Haxoxxmenue cBsi3u M3MEHEHUS
B Onocdepe ¢ MoCIeACTBUIMH JICITCIbHOCTH
YyeJoBeKa B OKpYXKarollled cpene. YMeHue
OIPEACIATh BO3/ICHCTBUE
MIPOU3BOJICTBEHHOU JIESITENIbHOCTH Ha
OKpYXalIIyl0 cpeny B o0nactu cBoei
Oynyieii nmpodeccumu.

O3HakomiieHrE c TII00ATEHBIMH
9KOJIOTHYECKUMHU TpodjieMaMl U yMEHHeE
OTIpEeACIATh MYTH UX pernieHus. Onucanue u
MPAKTUYECKOE CO3JaHUE HCKYCCTBEHHOMU
9KOCHUCTEMBI (IIPECHOBOJAHOTO aKBapHUyMa).
Pemenue skonoruueckux 3ajau.
JleMOHCTpUpOBaHHE YMEHHUS TOCTAaHOBKHU

nejxen JIEATENBHOCTH, ITAHUPOBAHHS
COOCTBEHHOU IEATETbHOCTH A
IOCTHYKEHUS [MOCTABJIEHHBIX LENeN.

OO6yueHue coOJIIOICHUIO TTPABUI MIOBEICHUS
B mpupoae, OepeKHOMY OTHOIICHHIO K
OMOJIOTUYECKUM  O0BeKTaM  (pacTeHMsIM,
JKUBOTHBIM M HMX CO0O00IIecTBaM) W HUX
OXpaHe.

Tema 6.2. buocdepa

[Ipupona pomgnoro kpas. OxpaHsiembie
TEPPUTOPUHU. DKOJIOTHYECKUE MPOOIEMBI
POJIHOTO Kpasl.

PA3EJI 7. BUOHUKA
Tema 7.1. buonuka O3HakoMJIeHHE c IpuMepamMmu
HUCIOJIb30BaHUA B XO31CTBEHHOMU
NEeSATeTbHOCTH roaei Mopdo-

(GYHKIMOHATIBHBIX ~ 4YepT  OpraHu3aluu
pacTeHUWH W JKUBOTHBIX IIpU CO3JaHUU
COBEPIUIECHHBIX TEXHUYECKUX CHUCTEM H
YCTPOWMCTB IO AHAJOTUHU €  IKUBBIMH
cucreMaMH. 3HAaKOMCTBO C TpyO4aThIMU
CTPYKTYpaMH B JKMBOW NPUPOJE U TEXHHUKE,
aOPOJUHAMUYECKMMH U THUAPOAUHAMU-
YECKUMH yCTPOMCTBAMU B )KMBOM IIPUPOJE U
TEXHUKE.  YMEHHME  CTPOUTb  MOJEIU
CKJIA4aTON CTPYKTYpBI, HCIIOIb3YEMBIE B

CTPOUTCIILCTBC.
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3. Y4eOHO-MeTOoAMYECKOE U MATEPHATBLHO-TEXHHYECKOoe 00ecneueHrue MporpaMmmal
o0meoOpa3oBaTe/bHOM YU4eOHOM M CIMIIJIMHBI

OcBoeHre mporpamMmbl 00IIe00pa3oBaTeNbHON YIeOHON AUCIUILTUHBI «BHOIOTHS
IpearnoyiaraeT  Haluuue B  NpoQeccHOHANbHONW  00pa30BaTeIbHOW  OpraHu3allvH,
peanu3ymomieii 00pazoBaTeNbHYIO NMPOrpaMMy CpelHero odmero o0pa3oBaHusl B Mpeenax
ocBoerus [ITICC3 CIIO na 6aze ocHOBHOro oOmIero oOpa3oBaHHs, y4eOHOrO KaOWHETa
acTpOHOMHUH, OMONIOTHH, Teorpaduu.

Kabunet actpoHomun, Onosioruu, reorpaduu

[lepeyeHb OCHOBHOTO 000PYAOBaHUS, yueOHO-HATIIAAHBIX TOCOOMIL:

- KOMILJIEKT MeOemH 715 perno/iaBaTes,

- KOMITJIEKT MeOenu st 00yJaronmxcs Ha 25 mocagouHbIX MECT,

- TOcKa ayAuTOpHas,

- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIHH,

- KOMILJIEKT y4eOHUKOB (y4eOHBIX MOCOoOuUit),

- KOMIBIOTED,

- MyJIbTUMEIUA-TIPOEKTOP,

- 9KpaH HACTEHHBIN.

[IporpamMmmMHoe obecrieueHue:

- Microsoft Windows 7 (mumensust Ne61046615, aBTOpH30BaHHBI HOMEp JIMIIEH3MATA
91049631ZZE1410),

- Microsoft Office 2003 (numen3ust Ne41764220, aBTOPU30BAaHHBI HOMEp IUICH3MATA
61748179ZZE0902),

- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499
User 1 year Educational Renewal License (JIutien3nonnoecornamieare Ne JIOA300419/1-
1/175).

B Oubnuoreunblii (QoHA BXOAAT YYEOHMKH, Y4€OHO-METOAMYECKHH KOMIIJIEKC
mucturuael - (YMKI), obOecneunBaroime OCBOEHHWE HWHTETPUPOBAHHOW  y4eOHOM
IUCUUIUIMHBL «buonorus», peKoMeHIOBaHHbIE WJIN JOMYIIEHHbIE IS HCIOJb30BAaHUS B
npoeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AMAX, PEATH3YIOMIUX 00pa30BaTEIHHYIO
nporpamMMmy cpeaHero oouiero oopazosanus B npenenax ocBoenus [IIICC3 CIIO na 6a3ze
OCHOBHOTO 00I11eTO 00pa3oBaHMs.

bubnuoreunsiii oA MOXKET OBITh JOMOIHEH >HLMKIONEIUSIMHU, CIPaBOYHHKAMH,
CIIOBAPSAAMM, HAy4YHOW M HAYYHO-IIONYJIIPHOM JINTEPAaTypoOHd M IPYroW JUTEPATypoOd IO
pa3HbIM BOIIpOcaM OMOJIOTHH.

B mpormecce ocBOeHHsT TpOrpaMMbl YU4eOHOH TUCIHIUIMHBI «BHOJOTHS» CTYIEHTHI
UMEIOT BO3MOXXHOCTb JIOCTYNa K 3JIEKTPOHHBIM Yy4eOHBIM MaTepuajaM MO0 OHOJIOruw,
UMEIOIMMCSI B CBOOOJHOM JOCTyre B cuctemMe HWHTEpHET (SJIEKTPOHHBIM KHHUTAM,
MpaKTUKyMaM, TECTaM U JIp.).
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1. KoncrantunoB, B. M. buonorus mis npodeccuii U crieruaabHOCTe TEXHUYECKOTO U €CTeCTBEHHO-
Hay4HOTO npoduiel : yaed. st CTy. yupexaeHuil cpea. mpod. oopazosanus / B. M. KoncTaHTHHOB,
A. T. PezanoB, E. O. ®daneeBa ; mox pen. B. M. KoncrantunoBa. — 9¢ wu3g., crep. — M. :
U3z narenbckuii LEHTP «AKanemMus», 2020. — 336 C. https://www.academia-
moscow.ru/reader/?1d=474749.
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