JIELTAPTAMEHT [TPO®ECCHUOHAJIBHOI'O OBPAZOBAHNS
TOMCKOWM OBJIACTU
OBJIACTHOE I'OCYJIAPCTBEHHOE BIOJ[’)KETHOE
[TIPO®ECCHOHAJIBHOE OBPA3OBATEJIbHOE VUPEXJIEHUE
«TOMCKHWI UHY CTPUAJIBHBIN TEXHUKYM»

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIUATLIVHBI

BHOJIOTUA

MJISl CIelMAJIbLHOCTEH:

09.02.06 CeTeBo€ U CHCTEMHOE A/IMUHUCTPHUPOBAHUE
10.02.04 Obecnieuenre nHGOPMANUOHHOM 0€30MACHOCTH
TeJIEKOMMYHUKANUOHHBIX CUCTEM
13.02.11 TexHu4veckasi IKCIJAyaTalMs M 00CTYKMBAHHE YJIEKTPUIECKOT0 H
3JIEKTPOMEXAHUYECKOro 000py10BaHus (10 OTPACJISIM)

Tomck
2020 rox



OJOBPEHO YTBEPXJIAIO
[IpenMeTHOM (IIUKIIOBOM) KOMUCCHUEH
o01eo6pazoBareNnbHbIX AuctUILIiH u OI'CH

IMKJIa ;
[Ipencefarens M. nupgkTopa o YMP

W JI.A. AkoGsH 3 %K JI.B. Cupnaxosa
IIpot6xbn Ne 8 ioge: CEnR @9 Wtons 2020 .

N

oT «15 » urons 2020 r.
3aBenyorii OMOINOTEKON

gg ___O.A Tlunaesa
ot «22'» nrons 2020 T.

PaGouast mporpamma yuyeOHOM AMCIMIUIMHBI pa3padOoTaHa Ha OCHOBE IpHKa3a
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @eaepanuu ot 17.05.2012 No 413
(pen. ot 29.06.2017) «O6 yrBepkaeHUU (DenepaJTbHOr0 TOCYAapPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO OOIIETO 0O0Opa30BAHMS

Opranuzanus-pa3padoTUuK: OI'bIIOY  «Tomckuii  WMHIYCTpHUAIBHBIN
TEXHUKYM
Pa3zpaboTuuk:

Ako0saH Jlrocune ApTeMOBHA, MpENoJaBaTelb BBHICIICH KBaTH(UKAIIMOHHON
KaTeropuu



COJAEP/KAHUE

1. MOSICHUTEJILHAS 3ATINCKA ITIPOTPAMMBI
OBIIEOBPA3OBATEJILHON YUEBHOM
JACHUTLIAHBI

2. CTPYKTYPA U COJEP/KAHME _
OBIIEOBPA3OBATEJIBHON YYEBHOI
JUCHUTIIIAHBI

3. XAPAKTEPUCTHUKA OCHOBHbIX BU/IOB
YUYEBHOMH JEATEJBHOCTU OBYYAIOIIUXCSI

4. YCJIOBUS PEAJIN3ALIMU PABOYEMN
MNPOI'PAMMBI OBIIEOBPA3OBATEJBLHOM
YUYEBHOH JUCHUIJIMHBI

5. KOHTPOJIb X OLIEHKA PE3VJIBTATOB
OCBOEHUSI OBIIEOBPA30OBATEJLHOMN YYEBHOM
JACHOUTIIAHBI

CcTp.
4-13

14-25

26-31

32-34

35-42



MOSICHUTEJILHAS 3AIINCKA
PABOYEN IMPOI'PAMMBI OBIIIEOBPA3OBATEJBHOM
YUYEBHOM JUCHHUIIJINHBI « BUOJIOT UST»

1.1. ObaacTh, NMpUMeHEHHS NPOrpPaMMBbl: peanu3anus CpeaHero oOIIero
obpazoBanus B npeaenax [IIICC3 mo cnermanpaocTr 09.02.06 CeTeBoe u cucteMHoOe
aagmuHuctpupoBanue, 10.02.04 Obecneuenue uHGOPMAIIMOHHONW 0€30MaCHOCTU
TEIEKOMMYHUKAIMOHHBIX cucteM, 13.02.11 TexHuueckass »dKCIUIyaTtalus U
00CITy’KUBAaHUE DJIEKTPUYECKOTO U DIIEKTPOMEXAHUYECKOro 0OopyaoBaHus (1o
oTpacisiM) B COOTBETCTBUHU ¢ npuMepHoil mporpammoint «bUOJIOT'US», ¢ ydyetom
TEXHOJIOTUYECKOTO MPOQuUIIs MOTydyaeMoro npodecCuoHaIbHOTO 00pa30BaHUsI.

[Iporpamma pa3zpaborana Ha ocHoBe TpedoBanuii ®I'OC cpennero o61Iero
o0pa3oBaHusl, IPEABIABISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOM aUCIUIUIMHBI «buOJOTHs», B COOTBETCTBUU ¢ PexoMeHmauusiMu 1o
OpraHu3allui TOJIy4eHHUs] cpeaHero oOmiero oOpa3oBaHUsI B Tpejesiax OCBOCHMUS
00pa3oBaTEIbHBIX MPOTPaMM CpPEAHETOo MpodheCcCHOHAIBHOTO 00pa3oBaHusl Ha 0aze
OCHOBHOIO  OO0mIero oOpa3oBaHusi € y4eToM TpeOoBaHUU  (emepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB W MOJIy4daeMou mnpodeccun Hiu
CIEHUAIBHOCTH CPEIHETO MPOPeCCUOHATIBHOTO 00pa3oBaHusl.

Copnepkanve TpOrpaMmbl y4eOHON AUCIUIUIMHBI «bHOIOTHSY HaMpaBIeHO Ha
JTOCTUKEHHUE CIEAYIONTUX TIeIeH:

o nojayyeHue (PyHIaMEeHTAIbHBIX 3HAHUU O OWOJOTUYECKUX CHCTEMax
(Knerka, Opranusm, llomynsmusa, Bun, Oxocuctema); UCTOpUM — Pa3BUTHA
COBPEMEHHBIX TMPEACTABICHUN O >XUBOW NPUPOJIE, BBIJAIOMIUXCS OTKPBHITUSIX B
OMOJIOTHYECKON HayKe; POJU OUOJOTHUUECKO Hayku B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; METOAaX HAYYHOTO MMO3HAHUS;

o OBJIaJICHUE YMEHUSMHU JIOTUUECKU MBICIIUTh, 000CHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATCIBHOCTH JIIOJICH, pa3BUTHUH
COBPEMEHHBIX TEXHOJIOTUM; OMpPENeNsATh XUBbIE OOBEKTHI B MPHUPOJIC; MPOBOJIUTH

Ha6JHO,21€HI/ISI 34 OKOCUCTEMAaMMH C ICJIBIO UX OIIMCAaHUs U BBISIBIICHHUS €CCTCCTBCHHBIX U



AHTPOIIOTCHHBIX M3MEHEHUH; HAXOAWTh W AHAIM3UPOBATH WH(OOPMAITUIO O >KUBBIX
00BEKTaX;

o pa3BUTHE  TIO3HABATEJBHBIX  MHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEM OOydaromuxcs B MpoOlecce H3YYEHUsS] OMOJIOTMYECKUX
SIBJICHHUH; BBIJAIOIINXCS JTOCTHKEHUN OMOJIOTHH, BOMICAINX B OOIMIEYCIIOBEUECKYIO
KYJbTYPY; CJIOXKHBIX M MPOTUBOPEYUBBIX MYTEH Pa3BUTHSI COBPEMEHHBIX HAyYHBIX
B3IUISIIOB, UJEH, TEOpUM, KOHLEMNIUH, TUNoTe3 (0 CYIHOCTH M MPOUCXOKICHUU
’KU3HH, YEJIOBEKA) B XO/€ padOTHI C pa3IMYHBIMU UCTOUYHUKAMHU HH(GOPMAIIHH;

o BOCIIUTaHUE YOEKIEHHOCTH B HEOOXOJUMOCTH IIO3HAHUSA IKHUBOU
PUPOJIbl, HEOOXOAUMOCTH PAalMOHATIBLHOTO MPHUPOAOIOIL30BaHUsA, OEPEKHOTO
OTHOIIIEHUS K TMPUPOJAHBIM pPECypcaM U OKpYKawIlleh cpeae, COOCTBEHHOMY
3JI0POBBIO; YBKEHHUS K MHEHHMIO ONIMOHEHTA MPU OOCYXIEHHUU OHOJIOTHYECKUX
npo0JieM;

o -MCTOJIb30BAHNE MPUOOPETEHHBIX OMOJOTUYECKUX 3HAHUM U yMEHUU B
MOBCETHEBHON KW3HHM IS OLEHKU TMOCJIEACTBUI CBOEH JeATeIbHOCTH (U
NEATEeIbHOCTU JPYTUX JIIOJCH) MO OTHOILICHUIO K OKPY’)KaroIIeHd Cpene, 310pPOBBIO
JIPYTHUX JIIOJIeH U COOCTBEHHOMY 3/I0POBBIO;

° 000CHOBaHUE U COOMIOICHUE Mep TPO(PHUIIAKTHKY 3a00JI€BaHN, OKa3aHUE
IIEPBOY IMOMOLIY IIPU TPaBMAX.

B pabouyio mnporpamMmy BKIIOUEHO COJEp)KAaHWE, HaIpaBlIEHHOE Ha
dbopMUpOBaHHE Yy CTYJASGHTOB OOMMX KOMIETEHIIMH, HEOOXOAUMBIX IS
kauecTBeHHOro ocBoeHus OIIOII CITO na 6a3e oCHOBHOTO OO0IIEero oOpa3oBaHUs C
MOJIyYeHUEM CPEIHET0 00IIeT0 00pa30BaHMs; MPOTPAMMBI TOATOTOBKHU CTIEITUAIMCTOB
cpennero 3BeHa [ITIICC3.

[Iporpamma yueOHOUW IuCUUIIIUMHBI «bHoNOTHs» SBIsSETCA OCHOBOM ISt
pa3paboTKu padouMx MporpaMm, B KOTOPHIX IPpodecCHOHAIbHBIC 00pa30BaTeIbHBIC
OpraHu3alliy, peau3yrolue o00pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro oOIIero
obpazoBanus B npenaenax ocBoeHus [IIICC3 na 6a3e ocHOBHOT0 00111eT0 00pa30BaHus,
YTOUHSIOT COJIep)KaHMe Yy4eOHOro maTepualia, MOCIeq0BATEIbHOCTh €T0 M3YYCHHS,

pacripeqieieHde y4eOHBIX 4YacoB, BHJBl CaMOCTOATENIBHBIX pPaboOT, TEeMaTUKY
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TBOPYECKUX 3amaHuil (pedepaToB, MOKIAAOB, WHIUBHUIYAIBHBIX MPOEKTOB U T. II.),
VYHUTHIBasl CIEeNU(PUKY MPOTpaMM TOATOTOBKH CHCIHAINCTOB CPEIHET0 3BEHA,
OCBaMBacMOW  CIEUANBHOCTH. B comepkaHuu  y4eOHOW  JAUCUUTIIHMHBI
MIPOCIICKUBACTCS B3aUMOJICUCTBUE C JPYTUMU JUCITUIUTMHAMH: XUMHsI, HUCTOPHS,
¢bu3HKa, THOCTPAHHBIN S3BIK, TeOrpadusl.

1.2. O0mas xapakTepucTUKa y4eOHO! TUCHUILINHBI «bruogorus»

buonorus — cucreMa Hayk, H3ydaroliasi BCE aCTICKThI )KU3HH, Ha BCEX YPOBHSIX
OpraHM3ali >KMBOTO, HAYWHAs C MOJICKYJSIPHOTO M 3aKaH4YMBas OWOChHEpHBIM.
OObeKTaMy M3YYCHHUS OWOJIOTHH SIBJISIIOTCS KUBBIE OPTaHU3MBI, UX CTPOCHHE U
KU3HENECATCILHOCT, WX  MHOrooOpasue, IMPOHUCXOXKICHHWE, DBOJIONUS H
pacrnpeiesieHue KUBbIX OpraHU3MOB Ha 3eMIe.

OOmast OuoJIOTHST HM3Yy4YaeT 3aKOHbl HCTOPUYECKOTO0 W WHJMBHIYaJIbHOTO
pPa3BUTHS OpPraHU3MOB, OOINME 3aKOHbI JKU3HU U T€ OCOOEHHOCTH, KOTOpPBIE
XapaKTepHbl JJIS BCEX BHJIOB JKHUBBIX CYIIECTB Ha IUIAaHETE, a Takke WuX
B3aMMOJICHCTBUE C OKPYIKAIOIIEH CPEOM.

buonorus, Takum 00pa3om, SIBISIETCS OJHOM K3 OCHOBOMOJIATAIONIUX HAYK O
’KU3HH, a BJIaJICHNE OMOJOTHICCKUMH 3HAHUSIMHU — OJTHUM U3 HEOOXOIUMBIX YCIIOBHMA
COXpaHEHUS KU3HU Ha TUUIaHETE.

OcHOBY cofepkaHusi Y4eOHOM MUCHUIUIMHBI «bBHOJOTHS» COCTaBIISIOT
CIeNyIONIMe BEAyIIHE WISH: OTIWYUTENbHBIC TPU3HAKK JKHBOW MPHUPOJIBI, €¢
YpOBHEBasi OpraHu3aiusi M OIBOJIONHUSA. B COOTBETCTBUM C HHUMH BBIICJICHBI
coliepKaTeNIbHBIC JIMHUM: OMOJIOTHS KaK HayKa; OWOJIOTMYECKHE 3aKOHOMEPHOCTH;
METO/Ibl HAYYHOTO TIO3HAHUST; KJIETKA; OPTaHU3M; ITOITYJISIIHS; BHT; 9KOCUCTEMBI (B TOM
gucye ouocdepa).

Conepxkanne  yd9eOHOM  JWCHMIUIMHBI — HANpPaBICHO HA  MOATOTOBKY
OoOy4Jaronmxcsi K PEHICHUI0 BAXKHEHIMX 3a/ad, CTOSIIUX Mepea OMOJIOTHYeCcKOon
HAyKOH, — IO ParlMOHAIIbBHOMY TTPUPOIOTIOIH30BAHUI0, OXPAHE OKPYKAIOIIECH CPEIIbI
Y 3JI0POBbS JIFOJIEH.

N3yyenue 6mosorun B mpodeccuoHaIbHBIX 00pa30BaTEeIbHBIX OPTaHU3aAIUAX,

peanu3yrnmx o0pa3oBaTEIbHYI0 IPOrpaMMy CpEIHEro o0IIero oOpa3oBaHHUs B
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npenenax ocsoenus [IIICC3 na 6a3e ocHOBHOTO 00mIEr0 00pa30BaHUs, UMEET CBOU
O0COOCHHOCTH B 3aBHCHUMOCTH OT Tpoduis npodeccuoHaibHOro obpazoBanus. [Ipu
OCBOCHMH Tpodeccuil  CHENMaIbHOCTeH TEXHUYECKOro mpodwmist, OHOIOTHs
uzydaercs Ha Oa3zoBoM ypoBHe @DPI'OC cpemnero oobmiero ob6pas3oBaHus. ITO
BBIPA)KAETCSI B COJIEP>KaHIH 00yUeHUs], KOJIMYECTBE YacOB, BBIICTSEMbBIX HA H3yUCHHE
OTHCNBHBIX TeM Y4YeOHOW AMCIUIUIUHBI, TyOMHE UX OCBOCHHUS OOYYaIOIIUMHUCH,
o0beMe U XapakTepe MPaKTUYECKUX 3aHATUN, IEMOHCTPALIMIA, BUAAX BHEAYIUTOPHOU
CaMOCTOSITEJIbHOM PabOThI CTYJICHTOB U T. II.

[Tpu otbope comepxkaHust y4eOHOM AUCHMILTUHBI «BHOJIOTHS» HCHOIB30BaH
KyJIBTYpPOCOOOPa3HBIN MOAXOJ, B COOTBETCTBHM C KOTOPHIM OOYYarOIIUECcs TOJKHBI
YCBOUTbH 3HAHUS M yYMEHHA, HEOOXoIuMble s (hopMHUpOBaHMs OOIIEH KyJIbTYpHI,
OTIpE/ICTISAIONICH aJeKBaTHOE TIOBEICHHWE YENOBEKa B OKpYXKalomew cpene,
BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUUECKOH E€ATEIBHOCTH.

Oco0oe BHHMaHUE YJEIEHO 3KOJIOTMYEeCKOMY OOpa30BaHUIO M BOCIUTAHUIO
oOyuatromuxcsi, GOPMUPOBAHUIO Y HUX 3HAHUN O COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, LEHHOCTHBIX OPHUEHTAlUi, YTO CBUAETEIbCTBYET O TI'yMaHU3allUU
OMOJIOTUYECKOTO 00pa30BaHUsl.

Conepxxanue 001Ie00pa3oBaTeIbHON  YUECOHON IUCHMIUIMHBI  «bHomoTHs»)
npeaycMaTpuBaeT (popMHUpOBaHKE Y 00yJarOmMMUXCcs OOICHAYIHBIX 3HAHUHN, YMCHHUH
HABBIKOB, YHUBEPCAIBHBIX CIOCOOOB ACSITENIHHOCTH W KIFOUEBBIX KOMIIETCHIIHM,
BKJIIOYAIOIIUX YMEHHWE CpaBHUBATh OMOJOrMYECKHE OOBEKThI, aHaAJIM3UPOBATh,
OILICHMBATh W 0000IIaTh MOTyYeHHBIC CBEICHHS, YMETh HaXOAWTh W HCIIOJIb30BATh
WH(POPMAIIMIO U3 Pa3IMYHBIX UCTOYHUKOB.

N3yuenne o001meoOpa3oBaTeIbHOM  Yy4eOHON  JUCHUILIMHBI  «BHOIOTHS)
3aBepIlaeTcs MoIBeICHUEM UTOrOB B (hopme nudPpepeHnpoBaHHOTO 3a4eTa B paMKax
MPOMEXKYTOUHOM aTTeCTallMu CTy1IeHTOB B npoltiecce ocBoeHus [IITCC3 ¢ nonyuennem
CpeaHero oo1ero oopa3oBaHus.

1.3. Mecro nucuuninnbl B cTpykrype OINOII



VYuebnas aucturummaa «bronorusy sBiseTcs y4eOHBIM MPEIMETOM TI0 BBIOOPY
u3 oOs3arenbHON mpeameTHoN obnactu «EctectBennsie Haykm»y PI'OC cpemnero
o01ero oOpa3oBaHusI.

B mpodeccnoHaBHBIX 00pa30BaTENbHBIX OPraHU3aAIUAX, PEATU3YIOMNX
00pa3oBaTeNnbHYIO MPOrpaMMy CPEeIHET0 OOLIEro 00pa3oBaHus B Mpe/eiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOIIero obOpa3oBaHus, ydeOHas IUCHUIUIMHA
«buonorus» uszydaercsa B oOmieoOpazoBarerabHOM Iukie ydeOHoro mmana OIIOIT
CIIO na 0a3e OCHOBHOro OOIIEro OOpa3oBaHUsl C MOJYYEHHEM CPEIHEro OOIIero
obpazoBanus (IIIIKPC, ITTICC3).

B yue6nsix mmanax [MIICC3 Mecto yueOHOM aucuurinbbl «buonorus» — B
cocTaBe 00111e00pa30BaTeNbHBIX YUYEOHBIX JTUCIUILIMH MO BBIOOPY, HOPMUPYEMBIX U3
o0s13atenbHbIX TpeaMeTHhIX obsacteit I'OC cpeanero obiiero oOpazoBaHusl, AJIs
cneruaibHocTet  CIIO  COOTBETCTBYIOMIETO  TEXHOJOTUYECKOTO  MPOQuIIs
poQeCCHOHAILHOTO 00pa30BaHMUsl.

1.4. Pe3yabTaThl 0CBOCHUS 00111€00pa30BaTE/IbHON YUEOHOM M CHUILIUHbI

VYyebnas nucuurmiuHa «buosorus» obecrieyuBaeT JAOCTUKEHUE CTYIACHTAMU
CIEAYIONINX Pe3yJIbTaTOB:

JUYHOCMHBIX:

o c(hOPMHPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHUS K HCTOPUU U
JTOCTI)KCHUSIM OTCYECTBEHHON OMOJIOTHUYECKON HAYKHW; MPEIACTABICHUS O IEIIOCTHOM
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

o MOHUMAaHUE B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX
BIIUSTHUS HA OKPY’KAOIIIYIO CPEy, SKOHOMHUYECKYO, TEXHOJIOTHIECKYIO, COIIMATBHYIO
1 OTUYECKYIO Cephl AeATSTLHOCTH YETIOBEKa;

o CIIOCOOHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHO-
HAay4YHOW KapTHHE MHpa B 00pa30BaTEbHON W MPOQPECCHOHAIBLHON IEATEIHHOCTH;
BO3MOYKHOCTH WH(DOPMAITMOHHOW Cpembl Uil 00ECTeYeHHUs] IPOTYKTHBHOTO

caMm000pa30oBaHus;



o BJIa/ICHUE KYJIbTYPOH MBIIIICHHS, CIIOCOOHOCTh K 0000IIEHNI0, aHAIN3Y,
BOCIIPUATUIO MH(OpPMAlMU B 00JIACTH E€CTECTBEHHBIX HAyK, MOCTAHOBKE LEIU H
BBIOOpY MyTEH €€ JOCTUKEHUS B IPOPECCHOHATBHOM Chepe;

. CIIOCOOHOCTB PYKOBOJICTBOBATHCS B CBOEH JI€ATEIBHOCTH COBPEMEHHBIMU
NPUHIMIAMU  TOJEPAHTHOCTH, JUajora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aUMOJIEMCTBHIO C KOJUIEraMH, padoTe B KOJUIEKTHBE;

. TOTOBHOCTh MCIOJIb30BaTh OCHOBHBIE METOJbI 3aIMUTHI OT BO3MOYKHBIX
MOCIIEACTBHUM aBapuii, KaracTpo(, CTUXUUHBIX OE/ICTBUH;

. oOnanaHue HaBbIKaMu Oe30macHOW paboThl BO BpeMs IPOEKTHO-
WCCJIENOBATENIBCKOM M DKCIIEPUMEHTAIBHON JIESITEIIBHOCTH, NPH HCIIOIb30BAHUU
71a00paTOPHOTO 00OPYOBAHUS;

o CIIOCOOHOCTh HMCHOJIb30BaTh NPHOOPETCHHbIE 3HAHMS M YMEHHS B
NPAKTUYECKOM JEATEIbHOCTH M IOBCEAHEBHOM JKM3HM [UIsl COOJIIOJEHUS Mep
NPOQHUIAKTUKNA OTPABIICHUI, BUPYCHBIX U JIPYTUX 3a00JIEBAHUI, CTPECCOB, BPEIHBIX
MPUBBIUEK (KYpEHUs, aIKOTOJIM3Ma, HAPKOMAHUM); MPaBHJI MTOBEACHUS B IPUPOAHOU
cpene;

o TOTOBHOCTh K OKa3aHUIO MEPBOI MOMOUIM MPU TpaBMax, MPOCTYIHBIX U
Opyrux 3a0071€BaHUsAX, OTPABICHUSAX MUILEBBIMU IPOTYKTAMH;

MemanpeomMemHuuix:

o OCO3HaHHWE COLMATbHOM 3HAUMMOCTHU CBOEW Mpodeccun/cnenuanbHOCTH,
o0jazaHue MOTUBALMEN K OCYIIECTBIECHUIO IPO(ECCUOHATILHON AEATENBHOCTH;

o NOBBIIICHHE HMHTEIUIEKTYalbHOTO YPOBHS B IIPOLIECCE HU3YYECHUS
OMOJIOTMYECKUX SIBJICHUM; BBIJAIOUIMXCA JOCTHKEHUM OWOJIOTHH, BOILEIIMX B
OOIIEYEIOBEYECKYIO KYJIBTYPY; CIIOXKHBIX W TMPOTUBOPEUYUBBIX INYTE€H pa3BUTHUSA
COBPEMEHHBIX HAYYHBIX B3IVISI0B, UAEH, TEOPUI, KOHLENIUHI, TUIIOTE3 (O CYIIHOCTH
U MPOMCXOXKICHUM >KU3HU, YEJIOBEKAa) B X0JIe pabOThl C Pa3IMUYHBIMU HUCTOYHUKAMU

uHpopmanuu;



o CIIOCOOHOCTh OPraHU30BbIBATH COTPYAHUYECTBO €IMHOMBIIIJIEHHUKOB, B
TOM YHCJIE ¢ UCTIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

o CIIOCOOHOCTh TOHUMATh MPUHIUIB YCTOMYMBOCTH M TPOTYKTUBHOCTH
KUBOU TIPUPOJIBI, IyTH €€ W3MEHEHUS TOJ[ BIUSHUEM aHTPOIOTCHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY aHajiu3y I00aIbHBIX 3KOJOTUYECKHX MpoOIieM,
BOIIPOCOB COCTOSIHMSI OKpYXalolled cpeabl W PAIMOHAIBHOTO HCIOJIb30BaHUSA
MIPUPOIHBIX PECYPCOB;

o yMeHue OOOCHOBBIBaTH MECTO M pOJIb OHOJIOTMYECKUX 3HAHUU B
MPAKTUYECKOM JEATEIbHOCTA JIIOJIEM, Ppa3BUTUH COBPEMEHHBIX TEXHOJOTHUI;
OTIPENICIIATH )KUBbIE O0OBEKTHI B IPUPO/IC; MPOBOAUTH HAOIIOJECHUS 32 IKOCUCTEMAMHU C
LENbI0 UX OMUCAHUS W BBISIBICHUS €CTECTBEHHBIX M AHTPOIOIE€HHBIX W3MEHEHUM;
HaxOJUTh U aHAJTU3UPOBATH HH(DOPMALIHMIO O )KUBBIX 00BEKTAX;

o CIIOCOOHOCTh MPUMEHATH OMOJOTUYECKUE U DKOJIOTUYECKUE 3HAHMS JJIS
aHaIM3a IPUKJIAJIHBIX MPOOJIEM X035UCTBEHHON JESTEIHbHOCTH;

o CIIOCOOHOCTh K  CaMOCTOSATEIIbHOMY TPOBEIACHUIO HCCIIECIOBAHMUIA,
IMOCTaHOBKE €CTEeCTBEHHO-HAYYHOI'O AKCTIIEPUMEHTA, WCIIOJIb30BaHUIO
MH)OPMAITMOHHBIX TEXHOJIOTUH JJIS PEIICHHUS HAyYHbIX U TPO(ECCHOHANIBHBIX 3a/1a4;

o CIIOCOOHOCTH K OIEHKE STUYECKUX aCTIEKTOB HEKOTOPBIX UCCIICIOBAHUI B
o0JsiacTh OMOTEXHOJIOTUH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIIOOTBOPEHUE);

npeomMemHulx:

o c(hOpMHUPOBAHHOCTh TIPEJACTABICHUM O POJIM M MeCTe OHOJIOTMH B
COBPEMEHHOM HayYHOU KapTUHE MUPa; TOHUMAHUE POJIU OMOJIOTUH B (DOPMUPOBAHUU
Kpyro3opa 1 (yHKIIMOHAIBHONU IPAMOTHOCTH JIJIsl PEIICHHSI MPAKTHYECKUX 3a/1a4;

o BJIQJICHHE OCHOBOIOJATalOMMHA TOHSITUSMH W TPEJICTABICHUSMH O
YKUBOU TIPUPO/IC, €€ YPOBHEBOM OpraHU3alluy U 3BOJIIOIMU; YBEPEHHOE MOJIb30BAHUE
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOMT;

o BJIaJICHHNE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIMU

npu OMOJIOTMYECKHUX HCCICOAOBAHUAX XHBBIX 0OBEKTOB M DKOCHCTEM: OIIMCAaHUEM,
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U3MEpEeHHeM, MPOBEACHUEM HAOIIOACHMI; BBISBICHHE U OILEHKAa AHTPOIOTE€HHBIX
W3MEHEHUI B IIPUPOJE;

o c(OPMUPOBAHHOCTb YMEHUN OOBACHATH pE3yNbTaThl OMOJIOIMUECKHX
HKCIIEPUMEHTOB, pellaTh AIEMEHTapHbIE OMOJIOTMUECKHE 3a/1a4H;

o c(OPMUPOBAHHOCTh COOCTBEHHOMW TO3WIMU IO OTHOIICHHIO K
Ouonornueckor MH(popManMy, MOIy4aeMOW M3 Pa3HbIX MCTOYHHUKOB, TJ100aTbHBIM
HKOJIOTMYECKUM IPOoOJIeMaM U MyTSAM UX PEIICHUS.

B pesynbrare uzydeHus TUCUMIUIMHBL « bBHOJIOTHS» CTyAEHT AOJDKEH 3HATh:

o poJib OMONIOruK B (POPMHPOBAHUM HAYYHOT'O MUPOBO33PEHUS;

o BKJIaJ OWOJIOTMYECKUX Teopuid B (HOpPMHpPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; EAUHCTBO )KMBOM U HE)KUBOM ITPUPOJIBI, POJICTBO
KVBBIX OPTaHU3MOB;

o OTPULIATEILHOE BIIMSIHUE AJIKOTOJIs, HUKOTUHA, HADKOTUYECKUX BEILECTB
Ha pa3BUTHE 3apOJIbIIIa YEIIOBEKA;

o BIIMSIHUE MYTAareéHOB HAa OPraHU3M YeJIOBEKa, 3KOJIOTMYECKUX (PaKTOPOB
Ha OPTaHU3MBI;

o B3aMMOCBS3b OPTraHU3MOB U OKPYKAIOIEH CPE/IbI;

o IIPUYUHBl JBOJIIOLMHU, W3MEHSEMOCTH BHJIOB, HApyLICHUN pa3BUTHS

OpraHU3MOB, HACJEJICTBEHHBIX 3a00JIEBAHMM, MYTalUi, YCTOMYMBOCTHU M CMEHBI

DKOCHCTEM;
° HEOOXOJIMMOCTh COXPaHEHUsI MHOTO0Opa3us BUOB,;
° OCHOBHBIC  TIOJIO)KCHHS ~ OHMOJIOTHYECKUX  Teopuil  (KJIeTOYHas;

sBommormoHHast Teopusi Y. Jlapsuna); yuenuss B. M. Bepnaackoro o Guocdepe;
CYIIHOCTb 3aKOHOB ['. Menpaens, 3aKkOHOMEPHOCTEN N3MEHUYNBOCTH;
° CTPOCHHUE OMOJIOTMYECKUX 0OBEKTOB: KIETKHU; TEHOB U XPOMOCOM; BUJA U

SKOCUCTEM (CTPYKTYpa);
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o CYUIHOCTb OMOJIOTUYECKUX MPOIIECCOB: Pa3MHOKEHHUE, OIJIOJOTBOPEHHE,
JCHCTBHE HCKYCCTBEHHOTO U E€CTECTBEHHOTO 0TOOpa, (OpMHUpOBaHHE MPUCIOCOO-
JIEHHOCTH, 00pa30BaHKME BUJIOB, KPYTOBOPOT BEIIECTB U TMPEBpALIECHUS DHEPTrUU B
IKOCHUCTEMaxX u onocdepe;

o BKJIAJ] BBIJAIOLINXCS YUYEHBIX B Pa3BUTHE OMOJIOTHMUYECKON HAYKU;

o OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

B pe3ynbTaTte u3ydeHus IUCUUILTMHBI « BUOTOTHSD) CTYIEHT JOJIKEH YMETh:

o pelIaTh JIeMeHTapHbIe OUOIOTHYECKUe 3a1auH;

o COCTaBIISITh AJIEMEHTApHBIE CXEMbl CKPEIIMBAHHUS U CXEMBbl IMepeHoca
BEILIECTB U SHEPTUHU B dIKOCUCTEMaX (IIEMH MUTaHUS);

o OINUCHIBaTh 0CO0EH BUIOB 110 MOP(OIOTUIECKOMY KPUTEPUIO;

o BBISIBJISITH TMIPUCTIOCOOTICHUSI OPTaHU3MOB K Cpefie OOMTaHUS, UCTOYHUKU
MyTareéHOB B OKpyKawmeld cpeae (KOCBEHHO), aHTPONOTEHHbIE HM3MEHEHHUS B
HKOCHCTEMAX CBOEH MECTHOCTH;

o CpPaBHUBATH: OMOJIOTHYECKHE OOBEKTHI (TeJa )KUBOIM U HEXKUBOM MPUPOIBI
0 XMMHYECKOMY COCTaBY, 3apOJBIIIN YEIOBEKA W APYTUX MICKOMHUTAIOIINX, MPH-
pPOIHBIE HOKOCHCTEMBI U  arpo3KOCUCTEMBI CBOEM  MECTHOCTH), IPOLECCHI
(eCTeCTBEHHBIN M MCKYCCTBEHHBIH OTOOp, MOJIOBOE€ U OECMOJ0€ Pa3MHOXKEHUE) U
JieNaTh BBIBOJBI HA OCHOBE CPABHEHUS;

o aHAJIM3UPOBATh U OIICHUBATH PA3JIMYHBIC THUIIOTE3bl CYIIHOCTH KU3HU,
MIPOUCXOXKJICHUS KU3HU M YEJIOBEKA, II00aTbHBIC IKOJIOTHUECKUE MPOOJIEMbI U MYTH
UX PEIICHUS, TOCJIEACTBUS COOCTBEHHOM ACSITEILHOCTH B OKPYXKAIOIIEH Cpelie;

o U3y4aTh U3MEHEHHUSI B 9KOCHCTEMaX Ha OMOJIOTUYECKUX MOJICIISX;

o HaXOJUTh HMHPOPMAIMIO O OHOJOTUYECKUX OOBEKTaX B PAa3JIMUHBIX
MCTOYHMKAX (Y4COHBIX TEKCTaX, CIIPABOYHUKAX, HAYYHO-TTOMYJIIPHBIX H3IaHUIX, KOM-
MBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHETa) M KPUTHUECKH €€ OIEHUBATD.

B pesynbpTaTe OCBOCHHS MMCIMIUIMHBI OOYYAIOIIMICS JOKEH HCIOJIb30BaTh

MpUOOpPETEHHBIE 3HAHUSI U YMEHUSI B MPAKTUUECKOW JEATEIbHOCTH U MOBCEIHEBHOM
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KU3HU JUIS pelIeHHs] 3aj7ad, BBIXOSIIME 3a paMKH Y4yeOHOro rmpoiecca u
HaIlpaBJICHHbIE HA PEIICHUE PAa3HBIX )KM3HEHHBIX 3a/1a4.

1.5. KosinyecTBO 4acoB, 0OTBeleHHOE€ HA OCBOeHHE padoueil MporpamMmbl
0011e00pa30BaTEIbHOIN JUCHUILINHBI, B TOM YHCJIE:

MakcHuMasbHas yueOHasi Harpy3ka — 36 4acos;

oOs13aTenbHas ayAUTOpHAs yueOHasi Harpyska — 36 4acos;

BHEAYAUTOPHAsI CAMOCTOSITENIbHASI padoTa — HE IPETYCMOTPEHO.

KoHcynbTanuu —He NpeaycMOTPEHO.

1.6. U3meHeHusi, BHeCEHHbIe B pado4yl0 NpPOrpaMMmy IO CPAaBHEHHIO €
NPUMEPHOH NpPOrpaMMol mo o001eo0pa3oBaTe/JbHOM Y4YeOHON IUCHUILINHE:

IIO6aBI/ITI> 1 gac I pCIICHUA 3a1a4 110 TCHCTHUKC.
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2. CTPYKTYPA U COJEPXKAHUE OBIIEOBPA3OBATEJILHOM

YUYEBHOM JUCIHUIIJIUHBI

2.1. O6wem 061e0bpazoBaTeIbHON YUEOHON TUCHUIUIMHBI M BUIBI Y4eOHOM paboThI

Bux yueOHoi1 padoThl

O0BeM yacoB

MaxkcumanbHas yueOHasi Harpy3Ka (BCero): 36
O6si3aTesibHAsT  ayaAMTOpPHasi ydyeOHass Harpy3ska | 36
(Bcero)

B TOM YHCIIE:

JIaGopaTopHbIe 3aHATUS

MPaKTUYECKUE 3aHATHUS 16

KOHTpOHBHBK:pa6OTLI

KOHCYJIbTalluH

Hrorosas arrecrauus B gopme ougppepenyuposannozo 3auema
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2.2. TemaTu4ecKu IJIAH U COAEPKaAHNE Y4eOHOM AucHUILIUHBI «Bruosorus

HaumenoBanue Conepxanue yuyeOHOro marepuaia, JJabopaTOpHbIE M MpakThuyeckue padotel, | O0beM | YpOBEHb
pa3liesioB U TeEM caMoCTosTelIbHas paboTa oOydaromuxcs, KypcoBas paboT (MpoekT) (eciu | 9acoB | OCBOCHHS
MIPELYCMOTPEHBI)
1 2 3 4
Beeaenne OO0beKT M3ydeHus: OMoIoruu — kuBasi npupoaa. [lpusHaku kuBbIxX | 1 1
OpraHu3MOB M MX MHOrooOpasue. YpOoBHEBasi OpraHu3alus KUBON MPUPOIbI U
HBOJIIOLIMA. MeToAbl TMO3HaHUS JKUBOM MpHupoabl. OOmKe 3aKOHOMEPHOCTH
OMOJIOTHH. Ponb ounonoruu B (dbopmHpoBaHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA U NPAKTHYECKON IEATEIBHOCTH JIOAEH.
3HaueHue OMOJIOrMM NPU OCBOCHUHU Mpodeccuil W CrenuanbHOCTEH CpegHero
poQecCHOHAIBHOTO 00pa3oBaHus. bruosornyeckre CUCTEMbI pa3HOTO YPOBHS:
KJIETKa, OpraHu3M, MOMyJsalus, 3KocucreMa, Ouocdepa. LlapctBa xuBOM
MIPUPOIBI.
Paznen 1. VY4enue o KiieTke 3)
Tema 1.1. Coneprxanue yueOHOTO MaTepuaia
XuMHYecKast 1 | Xumunueckass opranuzanus kineTtku. Kiietka — »siemeHTapHas »xuBas | 1 2
OopraHu3alus CUCTEMA M OCHOBHAsI CTPYKTYpPHO-(YHKIMOHAJIbHAS €AUHUIA BCEX JKUBBIX
KJIETKU opranu3MoB. Kparkas wucropuss wusydyeHus KiaeTkd. OpraHudeckue u
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HCOPTraHUYCCKHUC BCIICCTBA KIICTKM MW JKHBBIX OpPraHU3MOB. BGJIKI/I,

YTJIICBOALL, JIUIIUAbI, HYKJICHMHOBBIC KMCJIOTBI U UX POJIb B KJICTKE.

JlabGopaTopHbIe 3aHATUS

Hp AKTHYCCKHUC 3aHATHA

KonTponbhas padbota

BHeay,Z[I/ITOpHaSI CaMOCTOATCJIbHAA pa60Ta 06y11a101u14xc;1

Tema. 1.2.
Crpoenue

(GYHKIIUU KIIETKH.

1 | IIpokaproTudeckue U 3yKapuoOTHUECKHUE KIETKU. BUpyChl Kak HEKJIETOUHas
dbopma XKu3HM MW MX 3HaUYeHHE. boprOa ¢ BUPYCHBIMU 3a00JIEBAHHUSIMU

(CITUI un np.). lluTomnazma u kiaeTouHas meMOpaHna. OpraHouabl KICTKH.

JlaGoparopHas pabota Nel. HaGmro/ieHre KI€TOK PACTCHHM M JKMBOTHBIX IO
MUKpockornoM. HabGroaeHue KiaeToKk pacTeHUM U )KUBOTHBIX MOJT MUKPOCKOIIOM
Ha TOTOBBIX MHKpOIIpenaparax, X omnucaHue. lIpurorosieHne u onucaHue
MHKPONPENapaToB KIETOK pacTeHnid. CpaBHEHNE CTPOEHUS KIIETOK PACTEHUH U

JKMBOTHBIX IO T'OTOBBIM MHUKPOIIpCIIapaTam.

[IpakTrueckue 3aHATHS

KoHTposibHbIE pabOTHI

BaeayauropHas camocTosiTeNnbHas padboTta

Tema. 1.3.

1 | [InacTudeckuit u 3HEpreTUIecKuil ooMeH. CTpoeHue u GyHKIIMA XPOMOCOM.

JIHK-nocutens nHacnencrBennor mHbopmaruu. Perumkarmus JIHK. Ten.
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OOMeH BelIecTB U
IIpEeBpAIICHUE

9HCPI'UH B KIICTKC.

['enetnueckuii koxa. buocuures Oenka. JKusHeHHbIN UK KIETKU. KiteTku u
UX pa3HoOOpa3We B MHOTOKJIETOYHOM opranm3Mme. JluddepeHuporka

KieTok. Kierounas TCOPpUA CTPOCHUA OPIraHU3MOB. Muto3. I_[I/ITOKI/IHG?).

JlaGopaTopHble 3aHATUS

[IpakTrueckue 3aHATUA

KouTtposnbHas pabota

CamocrosiTenbHas paboTa 00y4aromuxcs

Paznen 2. Opranusm. Pa3MHOKEHNE M MHAVBUAYAIBHOE PA3BUTHE OPTAHU3MOB
Tema 2.1. Conepxanue yueOHOro MaTepuaia
Pa3zmHO)keHne 1 | Opranusm — enuHoe 1enoe. MHorooOpasue opranu3moB. PasmHoxeHue —
OpraHU3MOB Ba)KHEHWIIEE CBOMCTBO JKMBBIX oOpranu3sMoB. llomoBoe wu Oecmnonoe
pa3MHOXxeHue. Meiio3. OO6pa3oBaHue NOJOBBIX KIETOK U OIJIOJJOTBOPEHHUE.
JlaGopaTopHbIe 3aHATUS
[IpakTrueckue 3aHATUS
KoHnTtposnbHas padota
BreaynuTopHasi camocTosiTenbHas paboTa 00ydarommxcs
Tema 2.2.|1 | DmMOpuoHanbHbI 3Tan oHTOreHe3a. OCHOBHBIE CTaJAWM SMOPHUOHAIBLHOTO
NHnuBuayanbHoOe pazButus. Opranorene3. IloctamOpuonansHOe pasButHe. CXOACTBO

3ap0m>1meﬁ HpeI[CTaBI/ITeJIeﬁ Pa3HbIX rpyuin IIO3BOHOYHbIX KakK
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CBUACTCIIbCTBO HX 3BOJIOIHOHHOI'O pPOIACTBA. HquHHBI HapymeHHﬁ B

pa3BUTHE
opraHusma Pa3BUTHH OPTaHU3MOB.

JlaGopaTopHbIe 3aHATUS

[IpakTruueckue 3aHATUS

KoHTposbHas padota

2 | BHeaynuTopHas caMocTosITeNIbHAs padoTa 00y4aroIUXCs

Paszpnen 3. OCHOBBI T€HETHKH U CEJIEKIIUU
Tema 3.1. Conepxanue yueOHOro MaTepuaia

OCHOBBI y4eHHS O
HACJIEICTBEHHOCTH

U U3MCHYHMBOCTH.

1

['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH U U3MEHUUBOCTH
opranu3moB. ['.MeHjenbp — OCHOBONOJIO)KHUK T€HETUKU. | eHeTHueckas
TEPMUHOJIOTHSI U CHUMBOJIUKA. 3aKOHBl TEHETHUKH, YCTAaHOBJICHHBIE
[''Menaenem.  MoHoruOpuaHoe W JAUTHOPUIHOE  CKpElIMBaHUE.
XpOMOCOMHasl TEOpUsl HACJIEACTBEHHOCTH. B3anMonencTBUE TI'€HOB.
['enernka noma. CHEMIIEHHOE C MOJIOM HACJIEIOBAaHUE. 3HAYEHUE TEHETUKU
JUIS CeNeKIMM W MeaunuHbl. HacienacTBeHHble OOJE3HM 4YEIIOBEKa, WX

NPUYMHBI U podunakTuka. Jlemoncrpamus

JlaGopaTopHbIe 3aHITHS

[Tpaktuueckue 3ansTus Nel. PerieHue reHeTHYECKUX 3a/1ad4 HA MOHOTHOPUTHOE

CKpeEIllUBaHUE.

18




HpaKTI/I‘IeCKI/IC 3aHaTHs Neo2. PelieHne reHeTudecKux 3aJad Ha I[I/II‘I/I6pI/IIIHO€

CKpellMBaHue. BbpIABIEHME MyTarcHOB B OKPYXKAIOWIEW Cpele M KOCBEHHAas

OICHKA BO3MOJKHOI'O UX BJIMAHHA HA OPIraHU3M.

KoHntposnbHas pabota

BaeaynutopHas camocTosTesIbHAs paboTa 00ydaronuxcs

Tema 3.2. 1 | HacneacrBenHas, WIH TeHOTUIINYECKas, U3MEHUYUBOCTb.
3aKOHOMEPHOCTH MoaudukannonHas, WIM HEHACJIEICTBEHHas, M3MEHYMBOCTb. ['eHeTnka
U3MEHYUBOCTU yenoBeka. ['eHetmka W MeauIMHA.  MarTepuanbHble  OCHOBBI
HACJIECTBEHHOCTU W W3MEHUYMBOCTH. ['€HETHKAa U HBOJIIOLIMOHHAS TEOPUS.
['eneTnka nonynsanmii. JleMoHCcTpanus.
JlaGopaTopHbIe 3aHITUS
[IpakTuueckas pabora
KoHntposnbHas paborta
BueaynutopHasi camocTosiTenbHas padoTa 00ydarommxcs
Tema 3. 3. 2 | 'eneruka — TeopeTnydeckasi ocHOBa ceiekiuu. O oMalHuBaHUE )KUBOTHBIX

OCHOBBI  CeJIEKIIUHA

pacTeHuHu,

Y BBIPAIMBAHNAE KYJIBTYPHBIX PACTEHUN — HA4YaJbHBIC JTalbl CEJEKIIUH.
VYyenue H.M.BaBuioBa 0 I1eHTpax MHOTrooOpasusi M MPOUCXOKICHUS

KyJIbTYpPHBIX pacTeHuil. OCHOBHBIE METOJNbI CEJICKIIMU: THUOPUAM3AIUS U
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KUBOTHBIX U UCKYCCTBEHHBI OTOOp. OCHOBHBIE OCTHIKEHUS COBPEMEHHOH CEJEKIUU
MUKPOOPTaHU3MOB. KYJBTYPHBIX PACTCHUM, JOMAIIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB.
buotexHonorus, ee AOCTHXKEHHS U TNEPCIEKTHBBl Pa3BUTUSA. OJTHUYECKHE
acTeKThl HEKOTOPBIX JOCTWXKEHHH B OuoTexHonoruu. KioHupoBaHue
YKUBOTHBIX (TIpOOJIEMBI KIIOHUPOBAHMS YETTOBEKA).
JlaGopaTopHble 3aHATHS
[Ipaktrueckas padora
KoHTposnbHas padorta
BHeaynuropHas camocTosiTeNibHas padoTa 00y4aromuxcs
Paznen 4. IIpoucxoxIeHne U pa3BUTHE KU3HU HA 3eMJle. DBOIIOLUOHHOE YYEHHE.
Tema 4.1. Conepxanue yueOHOro MaTepuaia

OCHOBBI y4€HHSI O
HACJIEJICTBEHHOCTH

U U3MCHYMBOCTH.

1

[Ipoucxox/IeHHEe U Ha4aJIbHBIE ATAIbl PA3BUTHUA )KU3HHU Ha 3emiie. | umortessl
MPOMCXOXKIACHHUS  KU3HU. [I3ydeHue OCHOBHBIX 3aKOHOMEPHOCTEU
BO3HUKHOBEHUS, PpAa3BUTUA W CYUIECTBOBAHUSA JKU3HU HA 3eMII€.
VYcnoxHeHHe )KUBBIX OPraHU3MOB B Ipoliecce 3BOMIOIMHU. MHOrooOpasue
KMBOTO MHMpAa Ha 3€MJIe W COBPEMEHHAs ero opranusanus. lMcropus
pa3BUTHUSI IBOTIONUOHHBIX ujel. 3Hauenue padot K.JIunnes, XX.b.Jlamapka

B Pa3BUTHU IBOJIIOIMOHHBIX WJEH B OWMOJIOTHH. DBOJIOIHOHHOE YYCHUE
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UY.Jlapeuna. EcrtectBeHHbIi 0TOOp. PoOjb 3BOMIOIMOHHOTO YYEHUS B

(GbopMHPOBaHNUY COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHpA.

JlaGopaTopHbIe 3aHATUS

[Ipaktrueckas pabota

KoHTposbHas padota

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta O6yan-OIHI/IXCSI

Tema 4.2.
MukposBoJIIOLHAS U

MaKpO3BOJJIIOIUA.

1 | Konnenuus Buna, ero kpurepuu. [lomynsiust — CTpyKTypHas eIMHALIA BUAA
U odBomionuu. JIBmwkymue Buiabl HBomonnd. CHHTETHYECKas TEOPHs
3BOJIIOLIMU.  MukposBomouusa.  CoOBpeMEHHbIE  IPEICTaBICHUS O
BUJI000pa30BaHuU (C.C.YerBepukos, N.N.IImanerayses).
MakponsBoronus. JlokazarenbcTBa JBOJIIOLIUU. CoxpaHeHue
OMOJOTMYECKOTO0 MHOro00pa3usi Kak OCHOBAa YCTOMYMBOCTH OHOc(hepbl u
IIPOTPECCUBHOTO e pa3BuTusA. [IpuumHbl BeIMUpaHus BuAOB. OCHOBHBIC
HaIpaBJIEHUs] 3BOJIOLMOHHOIO TMporpecca. buonoruueckuii mporpecc u

OMOJIOTMYECKUM perpecc.

JlaGopatopHble 3aHITHS

[Mpaktuueckne 3anstus Ne3d. Tema Omnucanue ocoOel OJHOTO BHAA IO

MOP(OJIOTHYECKOMY KPUTEPHIO.
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[Ipaktuueckue 3anstust Ne4. Tema: [IpucrnocoOneHuss OpraHu3MoB K pa3HbIM
cpernaM OOWTaHMS. AHAIW3 U OLEHKA Pa3IUYHBIX THUIIOTE3 MPOUCXOXKICHHS

KHN3HU.

KoHntposnbHas pabota

BaeaynutopHas camocTosTesIbHAs paboTa 00ydaronuxcs

Paznen 5. [IpoucxoxaeHue yenoBeka.
Tema 5.1.|1 | OBomonuss mnpumaTtoB. COBpEMEHHBIE THUIIOTE3bl O MPOUCXOKICHUU
AHTponorenes. yenoBeka. JlokazarenbCcTBa pOACTBA YEJIOBEKA C  MIIEKONUTAIOIIUMHU
YKUBOTHBIMH. JTaIlbl Y3BOJIIOLINH YEJIOBEKA.

JlabGopaTopHbIe 3aHATUS

[IpakTruueckas paborta

KontponbHas pabota

BreaynuropHasi camocrositenbHas padoTa 00ydarommxcs
Tema 52.12 |PoactBO W eAMHCTBO MPOMCXOXKACHUSA 4YeloBedeckux pac. Kpuruka
Yenopeueckne pacusma.
pachl. JlaGopaTopHbIe 3aHATUS

[Ipaktuueckas paborta

KoHnTtposnbHas pabota

CamocrosiTenbpHas paboTa
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Paznen 6.

OCHOBBI PKOJIOTHH.

11

Tema 6.1.

DKOJIOTHS — HAayKa O
B3aMMOOTHOIIICHUAX
OpPTaHU3MOB MEXKITY
coboit "
OKpYXaromen

Cpenou.

1 | Okonoruueckue (HakTOpbl, HUX 3HAUYEHHE B OSKU3HU OPraHU3MOB.
OKOJIOTMYECKHE CUCTEMBl. BuaoBas M NPOCTPAaHCTBEHHAs CTPYKTypa
skocucTeM. [InieBble CBA3U, KpyrOBOPOT BELIECTB U IPEBPALCHUE YHEPTUN
B DJKOCHCTEMAax. MEeXBUIOBbIE B3aUMOOTHOLIEHUS B JKOCHUCTEME:
KOHKYpEHLUsl, CUMOMO3, XHUIIHMYECTBO, Mapa3uTu3M. [IpuunHbI
YCTOMYMBOCTH H cMeHbl dKocucreM. Cykneccun. VICKycCTBEHHBIE

coo0I1ecTBa — arpOCUCTEMBI U YPOOIKOCUCTEMBI.

JlaGopaTopHbIe 3aHATUS

[IpakTueckue 3anaTrs NeS Tema: CocTaBiIeHHE CXEM MEPEIadn BEIIECTB U
SHEPI'UHM IO LEIAM [IUTAHUSA B IIPUPOJIHON DKOCUCTEME U B arpOLIEHO3E.

[Ipaktuueckue 3ansitus Ne6 Tema: «McciaenoBaHue HW3MEHEHUM B
HPKOCUCTEMAx Ha OHOJIOTMYECKUX MojAensiax (akBapuyM)». PemieHue

OKOJIOTMYCCKHUX 3a1a4.

KouTtposnbHas pabota

BreaynuTopHas camocTosiTeNbHas padoTa 00y4YaromuXCs:

Tema 6.2.
buocdepa

1 | VYuenne B.U.Bepuanckoro o Owuocdepe. Pomb KuBBIX OpraHusmMoB B

ounochepe. buomacca. KpyroBopot BaxkHeHIIMX OMOTEHHBIX 3JIEMEHTOB (Ha
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npuMepe yriepoja, azota u Ap.) B ouocdepe. M3menenus B ouocdepe.

[TocnencTBus NeATEILHOCTH YEJIOBEKA B OKPYKAOLIEH Cpefe.

JlabGopaTopHbIe 3aHATUS

IIpaktnueckue 3ansatua No7 Tema: ««AHaIuM3 W OIECHKA TOCJIEACTBUMI

COOCTBEHHOM ACSITEIFHOCTH B OKpY>KaIoIeH cpesie, T00aIbHBIX IKOJIOTHUECKUX

po0JIeM U IMyTeH UX perieHus .

KontposnbHas pabota

BueaynuTtopHas camocTosiTenbHas padoTa 00ydarommxcs

Paznen 7.

buonunka

Tema 7.1.

buonnka kak omHO

u3 HaIpaBJiCHUE
ounonoruu u
KHOEpPHETUKH

1

PaccmoTpenne  OuoHukoi — ocobeHHocTel — MOpGhODU3HOIOTHUYECKON
OpraHU3allid UBBIX OPraHU3MOB M MX HCIOJb30BAaHUS [JISI CO3JaHUS
COBEPUIEHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB IO aHAJOTUU C KUBBIMH
cucreMaMu. [IpUHIMIIBI ¥ MpUMEPBl UCIMOJb30BAHUS B XO3SMCTBEHHOU
NeATeIbHOCTH  JiIoAe  MOphO(YHKIIMOHATBHBIX 4YE€pT  OpraHu3aluu

pacTEeHUI U )KUBOTHBIX. DKCKYPCUHU

JlaGopatopHble 3aHITUS

[Ipaktrueckas paborta

KoHnTtponbHas pabota

BreaynuTopHas camocTosiTebHas paboTa 00yJaromnuXCs:
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JuddepeniupoBaHHbIi 3a4eT

Bcero:

36

I[JIH XAPAKTCPUCTHKH YPOBHA OCBOCHUA y‘1€6HOFO MaTtcpuajia UCIIOJIB3YIOTCA CICOYIOIIHNC 0003HAYCHMUS:

— 03HAKOMUTEJBHBIN (y3HaBaHUE paHee U3YYEHHBIX 00bEKTOB, CBOWCTB);

2. — PEeNPOIYKTUBHBIN (BBITIOJHEHHUE JCSITEIBHOCTH MO 00pasily, MHCTPYKIIUHU WU TI0]] PyKOBOJICTBOM)

3. - HpOI[yKTHBHBIﬁ (HJ'IaHI/IpOBaHI/Ie N CaMOCTOATCIIbHOC BBIITIOJIHCHUC JACATCIIbBHOCTHU, PCIICHNC HpO6JIeMHBIX

3a7a4)
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JIEATEJIBHOCTH

OBYUHAIOIINXCA
Copepxxanue XapakTepHucTUKa OCHOBHBIX BUJIOB ACSITEIILHOCTH O0yYaIOINXCs
o0yueHus
BBenenue O3HakoMJIEHHE ¢ OMOJIOTMYECKUMHU CUCTEMaMHU Pa3HOIO YPOBHSI:
KJIETKOM, OpraHU3MOM, MOMYJISIUE 3KOCUCTEMOM, 6rochepoi.
Omnpenenenue poau OGMOJOTUU B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHbI MHpPAa W  IPAKTUYECKOU
AesTeNbHOCTH  moAe. OOyueHue COONIONEHUIO0  IPaBHI
NOBEIEHUsI B  IpUpoAE, OEpeKHOMY  OTHOUIEHMIO K
OMOJIOTUYECKUM OOBEKTaM (pacTEHUSM W >KUBOTHBIM M HX
coo0IIecTBaM) 1 UX OXpaHe
YYEHMUE O KJIETKE
XuMmuyeckas YMeHue npoBOAMTH CpPAaBHEHHWE XUMHYECKOW OpraHu3aluu
OpraHU3aIHs KHUBBIX M HEXKUBBIX 00BEKTOB. [lomydeHune mpencTaBiIeHHS O
KIIETKU POJIM OPTaHUYECKUX U HEOPTAHUYECKUX BEIECTB B KIETKE
Crpoenue u | U3yuenne cTpoeHHsT  KIETOK 3yKapuOT, CTPOEHHMS U

(YHKLIHMH KIETKU

MHOT000pa3usi KIJIETOK pPAaCTEHUW M JKUBOTHBIX C IOMOILBIO
MUKpornpenaparoB. HabntogeHue Ki1eToK pacTeHU U )KUBOTHBIX
[10JT MUKPOCKOTIOM Ha FTOTOBBIX MUKPOIPENAPaTax, UX OMHUCAHKE.
[IpuroroBneHue U OIMCaHHE MUKPOIIPENAPATOB
KJIeToKpacTeHu. CpaBHEHME CTPOEHHUSI KIIETOK PAaCTeHHl U

JKMBOTHBIX ITOTOTOBBIM MHKPOIIpCIIapaTamMm

OOMEH BelIECTB U
MIpEBpAIIICHHE

OHCPI'vU B KJICTKEC

YMeHue CTpOUTh CXEMbI SHEPTETUYECKOT0 OOMEHa U OMOCHUHTE3a
Ooenka. [lomydyeHue mpeACTaBICHUS O MPOCTPAHCTBEHHOU

cTpykType Oenka, mosiekysn JIHK u PHK

JKU3HEeHHBIN LUK

KIJICTKH

O3HakOMJIEHHE C KIETOYHOM TEOpUEW CTPOEHUS OPTraHU3MOB.

VYMeHHEe CcaMOCTOSTEILHO HCKaTh JOKa3aTCJIbCTBa TOI0O, 4YTO

KJICTKa OJICMCHTAapHasA JKHBasg CHCTEMAa W OCHOBHaA
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CTPYKTYPHO-(YHKIIMOHAJIbHAS €AMHMUIIAa  BCEX  IKUBBIX

OPTaHU3MOB

OPI'"AHU3M. PASMHOXEHME 1 MHANBUAY AJIBHOE PA3BUTUE

OPI'TAHU3MOB

PasMmHOXEHUE

OpraHu3MoB

OBJ'IEII[CHI/IC SHAaHUAMHU O PA3MHOXKCHHHU KadK O BayKHEHIIIEM
CBOMCTBE KHUBBIX OPraHu3MoOB. YMeHHe CcamMoCTOSTEIbHO
HaXoaUuThb OTIINYHA MHTO3a oT Meﬁo3a, OIIpCacCiIasd

9BOJIIONMOHHYIO POJIb 9TUX BUJ0B JACJICHHA KIICTKU

NunuBuayanpHOE
pa3BUTHE

OopraHmu3ma

O3HaKOMIIEHHE C OCHOBHBIMH CTaUsIMUA OHTOT'€HE3a HA IIPUMEPE
Pa3BUTHS MO3BOHOYHBIX JKMBOTHBIX. Y MEHHME XapaKTEPHU30BAThH
CTa/Iuy MOCTAIMOPHUOHAJIBHOTO Pa3BUTHsI HA MPUMEPE YEIOBEKA.
O3HakomiIeHME C TPUYMHAMM HapylI€eHUHd B pPAa3BUTHH
opraHu3MoB. Pa3BuTue yMmeHus nOpaBUWIbHO (HOPMHUPOBATH
JI0Ka3aTeNIbHYI0 0a3y HBOJIIOLIMOHHOTO PAa3BUTHUS KUBOTHOTO

MUpa

NuauBnnyanbHOE

Pa3BUTHUC YCIIOBCKaA

BrisiBiieHMEe W omnMcaHue MPU3HAKOB CXOJCTBA 3apOJIbIIICH
YeJIoBEKa M APYTrHX ITO3BOHOYHBIX KaK J0Ka3aTelIbCTBA HX
ABOJIIOIIMOHHOTO  pojactBa. [lomyueHwe mnpencraBieHUss O
MOCJICACTBUAX BIIUSHUS AJKOTOJISI, HUKOTUHA, HAPKOTHYECKUX
BEIIECTB, 3arpPsA3HECHUS CPElIbl HA PA3BUTHE U PENPOTYKTUBHOE

3A0POBLEC YCIIOBCKA

OCHOBBI 'EHETUKUN U CEJIEKIIM

3aKOHOMEPHOCTH

HU3MCHYHMBOCTH

O3HakOMJIEHWE C HAaCJIEICTBEHHOW WM HEHACIEICTBEHHOM
U3MEHYUBOCTBIO M €¢ OMOJOTMYECKOH PpOJBI0 B DBOJIOIUU
xuBoro mupa. [loydyeHue npeacTaBieHus: O CBSI3U T'€HETUKH U
MeauIuHEL. O3HAaKOMJICHHE C HACJEICTBECHHBIMU OOJIC3HIMU
YeJioBeKa, WX TMpUYMHAMU U mpoduiakTukor. H3ydenue
BIIMSTHUS aJIKOTOJIM3Ma, HapKOMaHUH, KypeHUsI Ha

HaCJICACTBECHHOCTD Ha BHACOMaTcpualic. Ananms
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(eHOTUNMYECKON H3MEHYMBOCTH. BbIfBIEeHHE MyTareHoB B
OKpYXalollle Cpelle M KOCBEHHas OLIEHKAa BO3MOKHOIO UX

BJIMSTHUA Ha OPpraHU3M

OCHOBBI CEJIEKIIUA

pacTeHUH,
KABOTHBIX u
MUKPOOPTaHU3MOB

[TomyyeHne mpeacTaBieHUs] O TEHETUKE KaK O TEOPETUYECKOU
OCHOBE ceJleKuuu. Pa3BuTMe MeTa NpEeAMETHBIX YMEHUU B
MpOIleCCe HAXOXKICHHWS Ha KapTe IIEHTPOB MHOTooOpasus W
MPOUCXOXKICHUS  KYJbTYPHBIX  PacTeHUW MW JIOMalIHUX
JKUBOTHBIX, OTKPBIThIX H.M.BaBuioBeiM. M3ydeHne MeToq0B
rUOpUAN3ALMK U UCKYCCTBEHHOTO 0TOOpa. Y MeHue pa3ouparhes
B OTUYECKMX  AaCHEKTaXx  HEKOTOPbIX  JOCTHXKEHUH B
OMOTEXHOJIOTHM: KJIOHUPOBAHUU >KUBOTHBIX W IpoOjieMax
KJIOHUPOBaHUS 4eloBeKa. (O3HAKOMIIEHME C OCHOBHBIMHU
JOCTHXKCHUSAMHU COBPEMEHHOM CEJIEKIIMU KYJIbTYPHBIX PACTCHUH,

AOMAIIHUX JKUBOTHBIX 1 MUKPOOPIraHNU3MOB.

I[MPOUCXOXIAEHUE N PA3BUTUE XU3HU HA 3EMJIE. ODBOJIIOIMOHHOE

YUEHUE

[Ipoucxoxaenue u
HavaJbHBIE OSTaIlbl
pa3BUTHSA )KU3HU HA

3emiie

AHanu3 U OLEHKA PA3JIMYHBIX THUIIOTE3 MPOUCXOKICHUS KU3HU.
[Toy4yenue npeacraBienus 00 yCI0KHEHUU KUBBIX OPTaHU3MOB
Ha 3eMJI€ B MPOLIECCE ABOJIOLUN. Y MEHUE IKCIIEPUMEHTAIBHBIM
MyTEM BBISBIISITH aallTUBHBIE OCOOEHHOCTH OPraHU3MOB, HX
OTHOCHUTENbHBIN XapakTep. (O3HAKOMIIEHHE C HEKOTOPBIMH
MPEJICTABUTENISIMA PEIKUX M HCUE3AIOIIMX BUJIOB PACTCHUU U
*®UBOTHBIX. [IpoBeaeHue ommcaHusi ocoOell OJHOTO BHAA TIO
MOP(OJIOTUIECKOMY KPUTEPHUIO MPHU BHITOTHEHUH JTa00PaTOPHOM
paboThl. BhisiBIeHHE uepT MPUCIOCOOJICHHOCTH OPraHU3MOB K
pa3HBIM cpenaM oOuTaHus (BOJHOW, HA3eMHO-BO3YIIHOM,

MIOYBEHHOM )
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Hctopusa passutus
HBOJIFOLIMOHHBIX

1501 (S|

N3ydenune Hacineauss 4elIOBEYECTBA HA MPUMEPE 3HAKOMCTBA C
WCTOpUEN  pa3BUTHS  3BOMIONMOHHBIX  waen  K.JIuHHes,
K.b.Jlamapka Y./lapBuna. O1leHUBaHUE POJIU BOIOLHUOHHOIO
y4aeHus B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa. Pa3BuTHE CIIOCOOHOCTH SICHO U TOYHO M3JIaraTh
CBOM MBICIIH, JIOTUYECKU OOOCHOBBIBATH CBOIO TOYKY 3pPEHHS,
BOCIIPUHMMATh W aAHAJIM3UPOBaTh MHEHUS COOECEIHUKOB,

I[MpuU3HaBasd IMpaBo APYTroro 4C€jJI0BCKa HAa HHOC MHCHUC

MI/IKPOBBOJIIOHI/IH n

O3HakoMIJIEHHE C KOHIEMUMEH BHUAA, €€ KPUTEPHUSIMHU, 000D
MPUMEPOB TOTO, YTO MOMYJISANHS CTPYKTYpHAsl CAMHHIIA BUAA H
sBONTIOIMU. O3HAKOMIJICHHUE C ABUKYIIUMUCS CUIIAMH 3BOJIIOIINH
U ee JI0Ka3aTeIbCTBAaMHU. YCBOEHHE TOTO, YTO OCHOBHBIMHU
HaIMpaBJICHUSMA  DBOJIIOIIMOHHOTO  TpOTpecca  SBISIOTCS
OMOJIOTUYECKUI TIporpecc U OMOJOTUYECKUN perpecc. Y MeHue
OoTCTaWmBaTh MHEHHE, O COXpaHCHHUH OHMOJOTHYECKOTO
MHOTOO0Opa3usi Kak OCHOBE YCTOMYMBOCTH Ouocdepbl u

IMPOrpCCCUBHOI0 €C pPA3BUTHA. YMeHue BBISBIISTh IMIPUYHHBI

MaKpO3BOJIIOLUS BBIMMPAHUS BUJIOB
[MPOUCXOXAEHUE YEJIOBEKA
AHTpOTIOTEHES AHaIM3 W OIIEHKA PAa3JIMYHBIX TUIOTE3 O MPOUCXOKIACHUU

yesioBeka. PazButue ymeHus: CTpOUTh JOKa3aTeNbHy0 0a3y 1o
CPAaBHUTEIIBHOM XapaKTEPUCTUKE 4YEIIOBEKa W TMPUMATOB,
JIOKa3blBasi HX POACTBO. BBIABICHHE 3TAIllOB 3BOJIOLUU

YCJIOBCKA

Uenoseueckue pacsl

YMmenue AOKa3bIBaTb PAaBCHCTBO YCJIOBCYCCKHMX pPaC Ha
OCHOBAHHH HUX PpOACTBA U CAWMHCTBA IIPONUCXOKICHUA. Pa3zButue

TOJICPAHTHOCTH, KPUTHKA PaCU3Ma BO BCCX CI'O IIPOABJICHHUAX

OCHOBBI OKOJIOI'M1
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DKOJIOTUSI — HayKa
0
B3aMMOOTHOIIICHUSIX

OPTraHU3MOB MEXKIY
co0oif 1
OKpYKaroleu

cpenoun

N3yuenne »3KoNOrMYecKuX (akTOpoB W HUX BIUSHHUS Ha
OpraHU3Mbl. 3HAKOMCTBO C HKOJOTMYECKUMU CHUCTEMaMH, UX
YMmeunue

BUJOBOM UM  MPOCTPAHCTBEHHOU

CTPYKTypaMu.
OOBSICHATh TPUYUHBI YCTOMUYMBOCTH M CMEHBI JKOCHCTEM.
O3HAaKOMIICHHE C MEKBHJIOBBIMU B3aUMOOTHOIICHHUSIMHU B
HKOCHCTEME: KOHKYpPEHLHMEW, CUMOMO30M, XHUIIHUYECTBOM,
Napa3uTU3MOM. YMEHHUE CTPOUTH SIPOCTHOCTH PACTHUTEIBHOIO
COOOIIECTBA TMILEBbIE LM U CETH B OHOIIEHO3E, a TaKXKe
DKOJIOTUYECKUE TUPAMU/Ibl. 3HAHUE OTIMYHUTEIBHBIX IIPU3HAKOB
UCKYCCTBEHHBIX  €OOOIIECTB  Arpo  SKOCHCTEMBI  H
yp6oakocuctembl. OmnucaHue aHTPONOTEHHBIX H3MEHEHUN B
€CTECTBEHHBIX NPHUPOAHBIX JaHAMAPTaX CBOEH MECTHOCTH.
CpaBHHTENBHOE OIIMCAHUE OJHON U3 €CTECTBEHHBIX TPUPOJHBIX
cucTeM (HampuMmep, Jieca) U KakoW-HUOYyJb ATpO 3KOCHCTEMBI
(Hanpumep, nueHn4HOro noJisi). CocTaBieHUE CXEM Iepeaadn
BEIIECTB M DJHEPIMM [0 LEMsIM [HUTaHUS B IPUPOJHOU

9KOCHUCTCMC U arponcHO3¢C

buocdepa -
riio0ajibHas

9KOCHUCTEMA

Oznakomiienue ¢ yuenueM B.M.BepHaackoro o 6uocdepe kak o
rio0anpHON dKocucTeMe. Hanmmume mpeacTaBiaeHUS O cCXeMme
HKOCUCTEMBI Ha mpumepe Ouocheprl, KpyroBOpOTE BEIIECTB U
MpeBpaIleHUH SHEPTUU B Onocdepe. YMeHue 10Ka3bIiBaTh PoJib

YKUBBIX OPTaHU3MOB B OMoc]epe Ha KOHKPETHBIX MpUMepax

buocdepa u uenosek

HaxoxaeHnue cBa3u u3MeHeHus B Ouocepe ¢ nociaeAcTBUIMU
JIESTEIIbHOCTH YEJIOBEKA B OKPYXKAWOIIEH cpele. YMEHHue
OTIPEIENSITh BO3JICHCTBHE MPOU3BOICTBEHHOM JAEATEIHLHOCTU Ha
OKPY’KAIOIIyI0 Cpedy B 00yacTu cBoed Oyayiieit npodeccumu.
O3HaKOMIICHHE C TI00aTbHBIMH IKOJIOTHYECKUMU TTpoOIeMaMu
U YMEHHE ONpPEACNATh IyTH uX pemeHus. Onucanwe u
CO3/aHHe HKOCHCTEMBI

IMPaKTHYCCKOC HCKYCCTBCHHOﬁ

(IpecHOBOAHOTO aKkBapuyMa). PellleHne 3KOJIOrMYecKuX 3a/au.
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JleMOHCTpHpOBaHUE YMEHUS IOCTAHOBKY 11€JIeH AESITEIbHOCTH,
IUIAHUPOBAHHSI COOCTBEHHOM IEATEIBHOCTH ISl JOCTHXKEHHUS
IIOCTaBJICHHBIX IIeJIeH, MPEABUICHNS BO3MOXKHBIX PE3YJIbTaTOB
OTUX JEUCTBUM, OpraHU3alMyd CaMOKOHTPOJISI M OLEHKH
MOJy4YEHHBIX pe3ynbTaroB. OO0yueHHe COONIOECHUIO MPaBUI
NOBEIEHUs B  NpUpoje, OEpekHOMY OTHOLIEHHIO K
OouonornueckuM oOBeKTaM (pacTEeHUsIM, >KUBOTHBIM U UX

COO0IIIEeCTBaM) M X OXpaHe

BMOHUKA

bruonmnka kak OAHO

u3 HaIlpaBJICHUI
OuoI0run U
KHOEpHETUKH

O3HaKOMIIEHHE C IPUMEPAaMU UCIIOJIb30BaHMS B X035 CTBEHHON
NeATEeNbHOCTH  JiIoAe  MOp(O(YHKIHMOHAIBHBIX  4YepT
OpraHu3allid pPACTEHMH W JKUBOTHBIX IIPM  CO3JaHUU
COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB IO aHAJIOTUU
C OKMBBIMM CHUCTEMaMHU. 3HAKOMCTBO C TpyO4aTbIMU
CTPYKTypamu B KUBOI IIPUPOJE " TEXHHUKE,
a’pOAMHAMUYECKUMHU U THIPOJIUHAMUYECKUMU YCTPOUCTBAMU B
JKUBOM TIPUPOJE U TEXHHUKE. YMEHUE CTPOUTH MOJEIHU

CKJIAYaTON CTPYKTYPBbI, UCIIOJIb3YEMBIE B CTPOUTEIILCTBE
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4. VCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI
OBIEOBPA3OBATEJIBHOI YYEBHOM JUCIUATIJIVNHBI

4.1. TpeOoBaHHIT K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 peau3anumn 001eo0pa3oBaTe/IbHON Y4eOHOH TUCIUIIIMHBI

Peanu3zanusi nporpaMmbl JAUCHUILIMHBI TpeOyeT Hajauuue YydeOHOUH
aynutopun Ne 302 kabunet “EcTecTBeHHO-HAYYHBIX JUCIUTUIAH

o Oo6opynoBanme: [Ipe3enTarimoHHOE 000PYAOBaHKE, IPOSKTOP, SKPAH JIJIS
npoekropa, [1K, yuebnast mebens.

o VYyebHo-HarsiiHOE  TIocoOue: komruiekT YMK  mo  guciuruivse
(IMIaKkTHYecCKue MaTepualbl, KOHTPOJBbHO-OIICHOYHBIE CPEACTBA, HATrJISHBIC
MaTepuabl U T.J.)

o [Iporpammuoe ob6ecneuenne: OC Linux Debian 10 (JIunenszus GNU

General Public License)

4.2.Y4eOHO-MeTOANYECKOe olecredeHue 001eo0pa3oBaTeJbHOM y4eOHOI
AUCUMIIIUHBI.

Ilepeyens pexoMeHAYeMbIX Y4YeOHBIX HM3AAHMH, JONMOJHUTEJIbHOM
JIUTEPATYPHI VISl 00y4aAIOIIUXCH U NPenogaBaTeas

OcHoBHas JuTEparypa

1. KonecaukoB, C.W. O6mias Owuonorus: ydeOHoe mocobue /C.H.
KonecankoB. — 6-¢ u3nm. crep. — M.: KuoPyc, 2020. — 287 c¢. — (Cpennee
npodeccuonanmbHoe  oOpasoBanue). ISBN  978-5-406-07383-4..- URL:
https://book.ru/book/932113 (nata obpamenus: 11.12.2020). — TeKkcT: 31€KTPOHHBIN.

JonyuieHo MunucTepcTBOM 00pa3oBaHusi U Hayku PP B kauecTBe yueOHOTO
nocoOus JUisi CTYAEHTOB O0Opa30BaTENbHBIX YUPEXKICHUN CPEAHEro CHelralbHOro

oOpa3oBaHUs

2. Mycradun, A.I'. buonorus: yue6nuk /A.I'. Mycradun, B.b. 3axapos. —
M.: KnoPyc, 2020. — 423 ¢. — (Cpennee npodeccronansHoe oopazoanue). [SBN
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978-5-406-07514-2. — URL: https://book.ru/book/932501 (mara oOpamieHus:
11.12.2020). — TeKcT: 3JACKTPOHHBIH.

JlonoiHUTEIbHAS JIUTepaTypa

1. MamonToB, C.I'. O6mas Owuonorus: yueOnuk /C.I'. Mamonrtos, B.b.
3axapoB. — 13-e um3a., crep. - M.: KuoPyc, 2020. — 323 c. — (Cpennee
npodeccuonanbHoe  obpaszoBanme). ISBN  978-5-406-07702-3. — URL:
https://book.ru/book/933564 (nara ooparmenus: 11.12.2020). — TeKcCT: 27€KTPOHHBIH.
Pex. ®I'AY «®UPO» B kauecTBe yueOHMKA JJI UCIIOJIH30BAHUS B YYEOHOM Ipoliecce
00pa30BaTeNbHBIX YUPEKACHUN CpEeTHEro MpodeccHOHAIBHOTO 00pa3oBaHUs IO

HaIIpaBJICHUIO IIOATOTOBKHU «3I[paBOOXpaHGHI/I€» u «Ceabckoe u pI)I6HOG XO3SHCTBOY.

2. Caenko, O.E. EctectBo3nanue: yueoHoe nocooue / O.E. Caenko, T.II.
Tpymuna, O.B. JlorBunenko. — 7-e u3f., crep. - M.: KnoPyc, 2020. — 363 ¢. —
(Cpennee mpodeccuonanpHoe obpazoBanue). ISBN 978-5-406-01415-8. — URL:
https://book.ru/book/939217 (nata obpamenus: 11.12.2020). — TeKcT: 31€KTPOHHBIH.
Pex. ®I'AY «DUPO».

3. Caenko, O.E. EctecTtBoznanue. IIpakTukym: yueOHO-TIPAKTHYECKOE
nocooue / O.E. Caenxo, O.B. Jlorsunenko, C.C. BypoBa. — Mocksa: KuoPyc, 2021.
— 241 c¢. — ISBN 978-5-406-07893-8. — URL: https://book.ru/book/938427 (nara
obpamenus: 11.12.2020). — Tekct: a5ekTpoHHBIN. Pek. skcnepTHsiM coBeToM YMO

B cucteme BO u CIIO

4, Caenko, O.E. EcrectBo3Hanue: yuebHoe mocobue /O.E. Caenko, T.II.
Tpymmuna, O.B. Apytionsn. — 6-e usn., crep. - M.: KuoPyc, 2018. — 364 c. —
(Cpennee npodeccuonanpHoe oopazoBanue). ISBN 978-5-406-016475-7. — Tekcr:
HenocpencTBeHHbIN. Pex. DI'AY «OUPO».
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5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHON YYEFHOM JUCIUITIJIUHBI
KoHTponb M OLEHKA pe3yJbTaTOB OCBOEHHUS JUCLMUILIMHBI OCYIIECTBISAETCS

IMPCIIoAaBaTCJICM B IIPOICCCC MMPOBCACHUA ITPAKTHYCCKUX 3aHATUN U JIa60paTOpHI>IX

pa60T, TCCTUPOBAHUA, a TAKXC BBIIIOJIHCHUA O6y‘-IaIOIHI/IMI/IC$I HHIUBUAYaJIbHBIX

3aJlaHuM, IIPOEKTOB, UCCIICIOBAHUM.

Pe3ynbpTaTh! 00y4eHus dopMBEI U  METOIBI
y ¥ Pe3ynbraThl 00ydeHUs p A
(mpenMeTHBIC) KOHTPOJISI U OIIEHKHU
(0cBOEHHBIE YMEHUS,
pe3yJIbTaTOB
YCBOCHHBIC 3HAHUS)
o0yueHus
[IpeameTHBIE

B pesynbTaTe ocBoeHUs Y4eOHON AUCIUIUIMHBI 00YYAIOITUICS JOIHKEH:

-c(hOpMUPOBAHHOCTD

IIPEACTABICHUN O pOJU U
MecTe ouonoruu B
COBPEMEHHOU Hay4YHOU
KapTUHE MHUpA; TOHUMaHUE
poiun Omoyioruu B
dbopMHpOBaHUU Kpyroszopa
U GyHKIIMOHATBHOU
TPaMOTHOCTH JIJISI PEIICHUS

MPAaKTHYCCKUX 3a7a4;

YmeHnue IIPUMEHSTH
OMOJIOTMYECKU ammapaTr A
pEelIeHUs] KOMIETEHTHOCTHBIX
3a/1ay; IPUMEHEHUE
OHMOJIOTMYECKOT0 SI3bIKA JJIA

OINMCAHMS SBJICHUHN B )KU3HU.

Tekymuin KOHTPOJIb:
- TECTUPOBAHUE;

- OLICHKAa Ha

KOHTPOJIbHON

pabore;
- YCTHBIN OIPOC;
- o1leHKa pedepaToB

HToroBerlit

KOHTPOJIb!
- TECTUPOBAHHUE,

- OLICHKA Ha

OK3aMCHC.
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-BJIQJICHUE OO600UIUTh 3HAHKS O MOHATHE | TEKYIIHi KOHTPOJIb:
OCHOBOIIOJIATAIOIIMHI HapayuieJbHOTO IEepeHoca B

- TECTHPOBAHHUE;
MTOHATUAMHA U | IPOCTPAHCTBE, MapalIeIbHOM
IPEJACTaBICHUSIMU O KHBOM | MPOSKIIUU u cBOlicTBax | - MAaTCMaTHYICCKUH
IpUPOJIE, €€ YPOBHEBOM | MapajuIeIbHOIO AUKTAHT
OpPraHU3aIlM¥ U DBOJIIOLUH; | IPOEKTUPOBAHMS, OTPAOOTATD | [frnran s
-BJIaJIcHUE OCHOBHbIMU | Beimonnenne pemenus 10 | TeKyui KOHTPOJIb:
METOIAMU HAyYHOTO | aJITOPUTMY, aHaJIn3

- TECTHPOBAHUE;
IIO3HAHUS, UCIIOIb3YEMBIMHU | BHITOJHEHHUS 3a1aHus,
pu OWOJIOTHYECKHX | MPABUIIBHOCTE  oopmienus | - MaTCMAaTHICCKNN
HCCIIEI0BAHUAX ’KUBBIX | pEIIICHHUS U OTBETOB. AWKTAHT
OOBEKTOB H  DKOCHCTEM: ToroBbIit
OIUCAHUEM, HM3MEPEHUEM, KOHTDOIIb:
IPOBEIECHUEM

. - TECTHPOBAHUE;

HaOIIOICHUM; BBISIBIICHUC U
OLICHKA AHTPOITOTCHHBIX - BOIPOCHI  HA
U3MEHEHHI B TIPUPOJIE; KOJJIOKBHYME;

- OLICHKA Ha

DK3aMEHE
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-C(pOpMUPOBAHHOCTD

YMEHUU OOBSICHSIT
pe3ynbTaThl
OMOJIOTUYECKUX
AKCIEPUMEHTOB,  pelaTh
AJIeMEHTapHbIE

OMOJIOTUUYCCKHE 3a/1aUH;

OTtpaboTaTh HABBIKH PEILICHUS

3ajgad Ha HaXO0XACHUA

I1omaaun HOBGpXHOCTI/I
¢uryp;

1A

MIPOCTPAHCTBEHHBIX

bopMybl

II0Ia e

BBCCTU
BBIYHCIICHHUA
MMOBCPXHOCTH IIapa MW C€TIo

tIa.CTeI\/'I; OTpa6OTaTI> HaBBIKHA

pelieHus 3a1a4 Ha
HaXO0XJIEHUs IUIOIIA TN
IIOBEPXHOCTHU

IPOCTPAHCTBEHHBIX  QUryp,

OTpa6OTKa HaBBIKOB PCHICHUA

IMPAKTHUYCCKUX 3ada4.

Tekymuii KOHTPOJIb:
- TECTUPOBAHUE;

-  MaTeMaTUYECKUU

JAKTaHT;
- IPE3EHTALNH;

- pedeparsi.

HToroBerit

KOHTPOJIb:
- TECTUPOBAHUE;

- BOIIPOCHI HA YPOKC,

- OIIEHKA Ha
JK3aM€EHE
-c(hOpMUPOBAHHOCTD NmeTp deTkyro  Mo3uluio, | TeKyuid KOHTPOJIb:
COOCTBEHHOM MO3UIAU TI0 | COOCTBEHHOE MHEHHUE K
- TECTUPOBAHUE;
OTHOIILIEHUFO K | OMOJIOTHYECKUM O0BEKTaAM
OHOJIOTHIECKOL -  MaTeMaTUYECKUU
uHpoOpMAaIMH, MOTyJaeMOi AUKTaHT,
M3 DA3HBIX  WCTOYHUKOR
Tabauna 2

PesynbTaThel 00yueHus

(JIMUHOCTHBIE, METANPEIMETHBIC)

(DOpMBI U MCTOAbI KOHTPOJIAA H

OIICHKH Pe3yJIbTaTOB OOyUYEeHUS

JINYHOCTHBIC
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-c)OPMUPOBAHHOCTh YYBCTBA TOPJOCTH U

YBAXKCHUA K HCTOpHUH n JOCTHXKCHUAM

WNurepnperanus PE3yNbTATOB

H&6JIIOI[€HHI>1 3a ACATCIIbHOCTBIO

OTE€YECTBEHHOMN OMOIOrMYeCcKoi Haykd; | oOydaromerocs B Ipoliecce
IIPEACTABIICHUS 0 LETIOCTHOM | OCBOCHUS o0pa3oBaTenbHON
€CTECTBEHHOHAYYHON KapTUHE MUPA; IPOrpamMMBel
- ITOHUMaHUE B3aMMOCBSI3H "
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, HX

WuTepnperanus pE3yJIbTAaTOB
BIIMSTHUS Ha OKPY>KAIOIIYIO cpeny, .

HAOIO/IEHUI 3a NIeATEIbHOCTHIO
HKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO,

oOyuarolierocss B Ipolecce
COLIMAJIBHYIO U TUYECKYIO cdepbl .

OCBOCHMS o0Opa3oBaTeabHON
NEeSATEIbHOCTH YEI0BEKa,;

POrpamMMBl
-CIIOCOOHOCTh ~ MCIONb30BaTh  3HaHUs O | MHTepnperanus pE3yNbTATOB
COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHUHE | HAOMIOACHUN 3a JESTeIbHOCTHIO
MUpa B 00pazoBaTeNbHOM U MPOPECCUOHANBHON | 00yJaromerocss B IpoOLEcCe
—BJIaJICHUE KyJbTYpOU MbllieHus, | Matepnperanus pE3yNbTATOB
CIOCOOHOCTh K 000OIIeHWI0,  aHaIM3y, | HAOMIOACHUN 3a JESITEIIbHOCTHIO
BOCHpUATHIO  uHGpopMmalMu B oOyacTd | oOyyaromerocs B MPOLECCE
-CIIOCOOHOCTh  PYKOBOJICTBOBaThCsl B cBoel | UHTepnperanus pE3yNbTATOB
NESITEIbBHOCTH COBPEMEHHBIMU IPHUHLMIIAMH | HAOTIOACHUM 3a JIesSTeIbHOCTHIO
TOJICPAHTHOCTH, AUalora W COTPYIHHUYECTBA; | OOyyarolmerocss B MOpoLecce
-TOTOBHOCTh MCHOJIB30BATh OCHOBHBIE MeTOnbl | UHTEepnperanus pE3yNbTATOB
3aIIUTHl OT BO3MOYKHBIX TMOCJIEICTBUIM aBapuii, | HAOIIOACHUIN 3a JESITEIbHOCTHIO
KaTacTpod, CTUXUUHBIX OEICTBUN; oOydaromierocss B Ipolecce

OCBOCHHS 00pa30BaTEIHLHOM

-0o0aanne HaBbIKaMU 0€30MacHON pabOTHI BO

BpEMSI IPOEKTHO-UCCIIEI0BATENBCKON

[IpoBenenne maboOpaTOPHBIX W

IIPAKTUYECKUX 3aHATUH.
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-CITOCOOHOCTh HCITOJIb30BaTh HpI/IO6pCTCHHBIC

3HAHUS W YMEHMA B IIPAKTHYECKOU
NEATEIIBHOCTY U IIOBCEIHEBHOM JKU3HHU U1

coOoIeHrss Mep NPO(GUIAKTHKNA OTpPaBIICHUM,

3aHsaTus I10 CIiICaJIbHBIM

JUCHHUITIIMHAM

VY4eOHas mpakTHKa

-I'OTOBHOCTBb K OKa3aHHIO HCpBOI?I ImoMomu IIpu

TpaBMax, MPOCTYAHBIX U IPYTHUX 3a00JICBAHUSIX,

HaOmronenune 3a POJIBIO

00Oy4aroIierocs B rpyIire;

MeronpeameTHbie

-0OCO3HAHHUE COLMAJIBHOM 3HAYUMOCTH CBOEH
npodeccur/crenualbHOCTH, oOJiaanue

MOTHBAaIMen K OCYILIECTBIICHUIO

JlaGopaTtopHo-IpaKTUYECKUE

3aHATHUA

CeMUHADEI

—TOBBIIICHUE HMHTEUIEKTyaIbHOTO YpPOBHS B
mpoliecce M3y4eHHUs OMOJIOTMYECKUX SIBJICHUM;
BBIJIAIOIIINXCSI JTOCTHKEHU N ouoJioruu,
BONIC/IINX B OOIIEYETOBEUYECKYIO KYIbTYPY;

CJIO)KHBIX M NPOTUBOPEYUBBIX IYTEW Pa3BUTHS

JlaGopaTopHO-TIpaKTHYECKUE

3aHATHUS
CemuHapsl

VYyebHo-npakTUYECcKue

-CIT0OCOOHOCTB OPraHu30BbIBATb

COTPYAHUYICCTBO CAWMHOMBINIJICHHUKOB, B TOM
qucCJjc C

HCIIOJIb30BaHHUCM COBPCMCHHBIX

Hab6mronenue 3a POJIBIO

00yyJaroierocs B rpymnrie;

-CIIOCOOHOCTh MMOHUMATh MIPUHIIUATIBI
YCTOMYHUBOCTA H MNPOAYKTUBHOCTH  KUBOU
IPUPOABI, IIyTU €€ U3MEHEHHMS I10]I BIUSHUEM

aHTPOMOTEeHHBIX (PAKTOPOB, CHOCOOHOCTh K

JlaGopaTtopHo-ipaKTUYECKUE

3aHATHUA

CemuHapsl

-YMCHHUC 00OCHOBBIBATH MECTO u POJIb

OMOJOTUYECKUX 3HAHUW B  MPAKTUYECKON

NEATEeTLHOCTH JIFOICH, pa3BUTHN COBPEMEHHBIX
TEXHOJIOTHH; OIPEACNIATh >KHBbIC OOBEKTHI B
HAOJIIOICHUS 3a

MpUpOAE;  IPOBOIAUTH

NHuTtepniperanus pe3yJIbTaTOB
HAOJIIOJICHUI 3a J1eATeIbHOCTHIO
oOywaromerocss B Ipoliecce

OCBOCHHS 00pa30BaTEIbHOM

39




-CIIOCOOHOCTh TPUMEHATh Ouonornyeckue u | [loaroroska pedepaTos,
DKOJIOTMYECKUE  3HAHUA  JJIA aHanM3a | T10KJIaJ0B, UCITOJIb30BAaHUE
MPUKIIATHBIX npo0sem XO035IUCTBEHHOM | JIEKTPOHHBIX HCTOYHUKOB.
NEeSATEIbHOCTH; s
-CIIOCOOHOCTD K camocToaTensHOMY | JTaGopaTopHO-TIpaKTHYECKUE
NPOBEICHUIO  HUCCIEIOBAHUW,  IMOCTAHOBKE | 3AHSITHS

€CTECTBEHHO-HAYYHOT' O JKCIIEPUMEHTA,

-CIIOCOOHOCTh K OLIEHKE STHYECKHX aCIeKTOB WNuTtepnperanys pE3yNbTATOB

HEKOTOPBIX  HCCIENOBAaHUM B 00JacTH

H&6JIIOI[€HHI>1 3a ACATCIIbHOCTBIO
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Bonpoce! k 1upepeHIPOBAHHOMY 3a4€eTy 10 OMOJIOTHM.

1.OtnuuuTenbHbIE MPU3HAKK KUBOM mpuponabl. (OCHOBHBIE YPOBHH
OpraHU3alMH )KUBOU MIPUPOABL. MeTobl IO3HAHUS KUBOM IPUPOJIBI.

2. PasButue 3Hanmii o kuerke. Kiierounas teopus. 3HaueHue KIETOYHOMN
TEOPHH.

3. XMMHMYECKUI COCTaB KIETKU. POJIb HEOPraHM4YeCKHX M OpPraHUYECKHUX
BEILIECTB B KJIIETKE U OPTAHU3ME YEJIOBEKA.

4.Ctpoenue kineTku. OCHOBHBIE OPIaHOUABI KIETKH UX (QYHKIUH.

5. Bupycsl. Mepbl npoduIakTHKN pacpoCTpaHEHHsI BUPYCHBIX 3a00JIeBaHU.
[Tpodunaktuka CIIN1a.

6.1HK — Hocutens HaciencTBeHHON MH(pOpManuy. 3HaU€HUE MOCTOSHCTBA U
yucia u GopMbl XpOMOCOM B KJleTKaX. ['eH . ['eHeTnueckuii Ko,

6. Pa3MHOXKXEHHE — CBOMCTBO OPraHU3MOB. JleJIeHNE KIIETKH.

7. IlonoBoe u 6ecrnonoe pazMHokeHue. OIIoA0TBOPEHUE, €T0 3HAUECHHUE.

8. Onrorene3. PempoayktuBHoe 310poBbe. [locnencTBust BAUMSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PAa3BUTHE 3apO/IbIIIA YEJIOBEKA.

9. HacnencTBeHHOCTh M M3MEHYMBOCTh — CBOWCTBA OpraHWU3MOB. | 'eHeTHnKa —
HayKa O 3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH U U3MEHUYNBOCTU. 3aKOHBI MeHens.

10. HacnencrBeHHast 1 HEHACIEACTBEHHAs: M3MEHUMBOCTD. BilnsiHME MyTareHOB
Ha OPTaHU3M YE€JIOBEKa.

11. 3naueHune reHeTUKH 11 MeauIuHbl. HacnenoBanre Npu3HaKkoB y YeJioBeEKa.
HacnencrBeHHbie 00JI€3HU YEIOBEKA, UX MPUYUHBI U MPOPUITAKTHKA.

12. T'emernka — Tteopernueckas OcHoBa cenekiuu. Cenexkuus. OCHOBHBIE
METO/Ibl CEeJIeKIUU-TUOPUIN3aLNs, UICKYCCTBEHHBIN 0TOOD.

13. McTopus 3BOMIOUMOHHBIX UIeH. DBOMOIMOHHasA Teopus Y. [lapeuna. Ponb
3BOJIFOIUOHHOMN TEOPUHU.

14. Bun, ero xpurepuu. Ilomynsuus — cTpykTypHasl €AMHUIA BUJA, EAUHULA
ABOJIIOLINH.

15. JIBwxkyiiue Cuiibl 3BOJIIOIHMM, WX BIUSHUE HA TE€HO(OH[ MOMYJSIUU.

Pesynbrats! 3BoIOIAN



16. I'unoTe3bl NpOUCXOKAEHUS KU3HA. OTINYUTENbHbIE TPU3HAKH KUBOTO.

17. MeXBUIOBBIE OTHOLICHUS: MApAa3WTHU3M, XUIIHUYECTBO, KOHKYPEHLHS,
CUMOHO3.

18. IlumeBble CBsI3M, KPYrOBOPOT BEIIECTB M IMPEBPAIICHHUS HSHEPIrUU B
sKocucreMax. [IpuunHbl yCTOMYMBOCTH M CMEHBI 3KOCHCTEM.

19. TlocneacTBus AEATENBHOCTH YEJIOBEKAa B OKpyKaroweu cpexne. IIpasuina
MOBE/ICHUS B IPUPOJIHOI cpene. [mobdanpHbIe 3KOIOTHYECKUE MPOOIEMBbl U MMYTH UX

peUuICHU:.



