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Pabouass mporpamma ydeOHOro mnpeaMera paszpaboTaHa Ha OCHOBe (helepajbHOr0 ToCyIapCTBEHHOTO
00pa3oBaTebHOIO CTaHAapTa cpenHero mpodeccrHoHanbHOro o0pa3oBaHusi Mo cneuuanbHocTH 15.02.16
Texunonorust mammaoctpoenns Ilpukaz Munmnpocsenienusi Poccun ot 14.06.2022 Ne 444 «O06 yTBepKaeHUH
(enepaibHOr0 TOCYIAPCTBEHHOTO 00pa30BaTELHOrO CTaHAapTa CpenHero npodeccHoHaIbHOro 00pa3oBaHMUs
no cneuuanbHocTH 15.02.16 TexHomorust MammHOCTpoeHUs» (3apeructpupoBaHo B Munrocte Poccun
01.07.2022. Peructpaumonnbiii Ne 69122)), denepaibHOro rocyIapcTBEHHOr0 00pa30BaTENbHOrO CTaHAapTa
cpennero obmiero obOpasoBanus I[Ipuka3 MunoOpHayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepkIeHHU
(denepasbHOr0O  TOCYIapCTBEHHOrO  00pa30BaTEIBHOIO  CTaHAapTa CpemHero oOmero  oOpa3oBaHUS
(3apeructpupoBano B Muntocte PO 7 utonst 2012 1. Peructpanuonnsiii Ne 24480)), Ha ocHOBe (enepanbHON
00pa3oBaTEIbHOM MporpaMMbl  cpefHero ooOmiero oOpasoBanus [Ipukas Munnpocsemenus Poccun ot
18.05.2023 Ne 371 «OO6 yrBepxkaeHun ¢denepaabHO 00pa30BaTENbHONW MPOrpaMMBbl CPETHErO OOIIero
obpazoBanus» (3aperucrpupoBano B Munroctre Poccum 12.07.2023. Perucrtpanuonnsiii Ne 74228)) wu
(denepanbHOI 00pa30BaTEIBLHON MPOrpaMMBbI 10 Y4eOHOMY TpeaMeTry buomorust.

Opraamzanus-pazpadotuuk: DPI'BOY BO «CI'Y wumenn H.I. UYepnsimesckoro» Kommemk
paguosnekrponuku umenu [1.H. S6moukoBa

Pazpabotunk: T'axpamanoB C.I. — mnpemnomaBatenr Kosmemka paavodIeKTPOHUKH — MMEHHU
I1. H. SI61oukoBa
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[IpumepHass pabouasi mporpamMma cpeaHero oOmiero oOpa3oBanusi 1o Ouosoruu (0a30BBIMA
ypOBEHB) cOCTaBJIeHa Ha ocHOBe DenepanbHOTO 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 obOpa3oBaHuu B
Poccuiickoit ®enepanuny», OenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBFHOTO CTaHIApTa CPEIHETO
obmero o6pazoBanust (PI'OC COO), Konnenuuu npenoaaBanust yaeoHoro npeamera «buonorus» u
OCHOBHBIX 110JIOKeHUH [IpruMepHOl TporpaMmbl BOCIIMTAHMUS.

MNOACHUTEJBbHAS3BAIIUCKA

[Ipu pa3paboTke AaHHOW HPOTPAMMBI TEOPETUYECKYI0 OCHOBY JUISI OMpPENCNCHHs IMOAXOI0B K
dbopmMupoBaHHIO coAepKaHUs ydeOHOro mnpeaMera «bHOJOTHS» COCTaBUIIM: KOHIIETITyaJIbHBIC
nosnoxkeHuss CtaHpapTa o B3aUMOOOYCIOBJIEHHOCTH LieJIed, COJEpKaHUsl, Pe3ylbTaToB OOydeHUs U
TpeOOBaHMUI K YPOBHIO OOYYCHHS CTYACHTOB IEPBOTO Kypca, TOJIOKEHUsS 00 OOmuX IensX
MpPUHIMIAX, XapakTepusyroumx coBpemMeHHoe cocrosinue cucrembl ®I'OC COO B Poccuiickoit
®denepannu, a TaKkKe MOJOXKEHUs 0 crnenudpuke ONoJIOruy, €€ 3Ha4eHUU B MIO3HAHUU JKUBOM MTPHUPO b
U O0O0eCreYeHUu CYIIECTBOBAHUS YeIoBeYeCKOoTo obmiecTBa. COrjacHO Ha3BAHHBIM TOJIOKEHHSIM
OTIpeieNIeHbI OCHOBHBIE (DYHKIIMH MTPOTPAMMBI B €€ CTPYKTYpa.

[Iporpamma naér mpejacraBieHHe O LeNsAx, 00 oOmel crpaternu OOy4YeHUs, BOCIHUTAHUS U
pa3BUTHS OOYYarOUIMXCS CpeAcTBaMU ydeOHoro mpeamera «buornorusy»; ompenenser o0s3aTeNbHOE
MPEeIMETHOE COJEpIKaHUE, €r0 CTPYKTYpY, paclpelesieHHe MO pasjeiiam/TeMaM, PEeKOMEHIyeMYIO
MOCIIEIOBATEIbHOCTh ~ M3YYEHUs  y4eOHOro  Marepuania ¢  y4ETOM  MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA O0pa30BaTelIbHOTO IIPOIECcCa, BO3PACTHBIX OCOOCHHOCTEH
oOyuaronuxcs. B mporpamMMe Takke ydUTBIBArOTCS TpeOOBaHUS K IUTAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEIMETHBIM pe3ylibTaTaM oOydeHHS B (OPMHUPOBAHWM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIIFHON JIEATETLHOCTH/YUEOHBIX AEUCTBUN 00YJAIONTUXCSI TTI0 OCBOCHHIO COICPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mnporpamme yuebHoro mpemnmera «buomnorus» (06a30BBIi YpOBEHB) pealM30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH B M3Y4YE€HUU OHMOJIOTHM, Oiarojgaps 4yemy B HEM MpocMaTpHUBAETCs HAIPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, SKOJOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3J0POBOM
o0pase XM3HU M OEpeHBIM OTHOIICHHEM K OKpYyXaromieil npupomHoi cpeae. Iloaromy Hapsgy c
M3y4YeHHEeM OO0IIeOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUN O CTPOEHHUH >KUBBIX CUCTEM Pa3HOTO paHra
U CYI[HOCTH OCHOBHBIX NPOTEKAIOUIMX B HHUX IMPOLIECCOB, B IMpOrpaMMe YIEIeHO BHHMAaHHE
WCIOJI30BAHUIO TOJyYEHHBIX 3HAHWM B MOBCEIHEBHOM XU3HU Ul PEICHUS MPUKIAIHBIX 3a]ad, B
TOM 4ucie: Npo(UIAKTUKHA HACIEACTBEHHBIX 3a00J€BaHUIl YelIoBeKa, MEAUKO-TeHEeTHYECKOTO
KOHCYJIbTUPOBaHUSA, OOOCHOBAHUS HSKOJOTHYECKH IIeIeCO00pa3HOTO TMOBEACHUSA B OKpYKarouei
MPUPOJHON cpele, aHalIM3a BIUSHUS XO3AWCTBEHHOM JESATENbHOCTH 4YelOBEKa Ha COCTOSHUE
MPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHUICHHE BHUMAaHMs K MPUKIAIHON HaIpPaBICHHOCTH
yuebHoro mnpeamera «buosiorus» NPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEYeHHUs YCIOBUN MAJis
pelieHus OJHOW W3 aKTyaJbHBIX 3aJa4 IIKOJIBHOIO OHOJIOTUYECKOT0 oOpa3oBaHMs, KOTOpas
npenmnonaraeT (GopMupoBaHHE Yy OOY4aIOMIMXCA CHOCOOHOCTH aJanTUPOBAThCS K W3MEHEHHSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

JlanHasi mporpamma SIBJISIETCS OPHEHTUPOM [UI COCTaBJICHHUS pabodyuxX MpOrpaMM, aBTOPBI
KOTOPBIX MOTYT HPEUIOKUTh CBOM BapHaHT MOCIEAOBATEIFHOCTA U3YYCHUS U CTPYKTYPHl Y4EOHOTO
MaTepuana, cBo€ BHAEHUE MyTel (HOpMHUpPOBaHUS Y OOyJarOMIMXCS MPEAMETHBIX 3HAHWUU, YMEHUH U
Croco00B y4eOHOU AEATeThHOCTH, a TAaK)Ke METOIUYECKHX PEIICHUN 3a7a4 BOCIUTAHUS U Pa3BUTHS
cpencTBamu ydeOHoTO mipenmeta «buonorus.

OBIIASAXAPAKTEPUCTUKAYYEBHOI'OITPEJMETA«BHUOJIOT USI»

VYuebHnsblil npeamet «buonorus» B cpeHeM odieM3aHIMaeT BaxkHoe Mecto. OH obecriednBaeT
¢dbopmupoBaHue y 00y4aroUIUXCs MPEICTaBICHUN 0 HayYHOU KapTUHE MUPA; paclIUpsieT U 06o01aer
3HAHUS O JKUBOM MPUPOJE, €€ OTIMUYUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alMy U SBOJIIOLNY;
CO3Ma€T  YCIOBUS  JUIA:NO3HAHUA3AKOHOB  KUBOM  MPHUPOIBL,PopmuposanusyHKINOHATILHON



IPaMOTHOCTH,HABLIKOG3IOPOBOTO ¥ 0€30macHOro o0pa3za KHU3HHM, HSKOJOTHYECKOTO MBIILICHHUS,
LIEHHOCTHOTO OTHOILIEHUS K KUBOU IIPUPOJIE U YETOBEKY.

bonbmoe 3HaueHue yueOHbIM mnpeamer «buonorus» HMMeeT Takke IS PELICHMs
BOCIIMTATEeNIFHBIX M  pa3BUBAIOLIMX 3aJad CpeAHero oOmero o0pa3oBaHUs, COIMAIH3ALUN
oOyyaromuxcs. 3ydenue 6ruosnoruu o0ecrieynBaeT ycuoBus st GOPMUPOBAHHS MHTEIIICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, ACTETHUYECKOW KYyIbTYpPbI, CHOCOOCTBYET
UHTErpaluy OWOJIOTMUECKUX 3HAHUN C TNPEJCTABICHUSMU U3 JIPYTHX Y4YeOHBIX IpPEAMETOB, B
9acTHOCTH, (PU3MKH, XMMHUU U reorpaduu. HazBaHHbIE MOJOXKEHHS O IMpeTHA3HAuYCHHH Y4eOHOTO
npenMera «buonorus» CcocTaBWIM  OCHOBY JJIsi  ONpeAeNieHUus MOJX0J0B K oOTOoOpy U
CTPYKTYPUPOBAHUIO €TO COJEPKAHUS, IPEJICTABICHHOIO B JAHHON ITpOrpaMMe.

OT10op coxmepkanust ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULUN KYJIbTYpOCOOOPAa3HOTO0 MOJX0Ja, B COOTBETCTBHM C KOTOPHIM OOy4aromiuecs JOJIKHBI
OCBOWUTH 3HAHMSI M YMEHHUS, 3HauMMble A1 (QOpMHpOBaHUS OOLIEH KyJIbTyphl, ONpeAESIolne
aJIeKBaTHOE I[IOBE/ICHWE YEJOBEKa B OKpYXaloUlell MNpUpoAHOM cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KW3HM M TPaKTHUYECKOW nesrenpbHOocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPbIE CIIy>)KaT OCHOBOHM AJisi (POPMHUPOBAHUSI MPEACTABICHUM O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHE MHpa M IIEHHOCTHBIX OpPHUEHTALUSX JINYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHU.

CrpykTypupoBaHHE COAEpKaHUs yIeOHOTO MaTepuaa B MporpaMMe OCYIIECTBIEHO ¢ YUETOM
MPUOPUTETHOTO 3HAUEHUS 3HAHUW 00 OTIMYUTENBHBIX OCOOEHHOCTSIX JKMBOM MPHPOABI, O €€
YpOBHEBOM OpraHM3alMi M HBOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4eOHOro Inpeamera
«buonorus» BbIENEHBI CIEAYIOIIME COJepXKaTelbHble JUHUM: «buonorus kak Hayka. Metoabl
HayyHOro mno3HaHus», «Kietka kak Ouonormyeckass cucrema», «OpraHusM Kak OHMOJOrHYecKas
cucrema», «Cuctema M MHOrooOpasue OpraHHYECKOro MHUpa», «IBOJIOLMS KUBOM IPUPOIBD»,
«DKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

HEJIMA 3YUEHUSA YYEBHOI'O IPEIMETA «BUOJIOT'US»

Lenp wusyuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHM3alliy >KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI HCMHOJIb30BaTh 3TH 3HAHUS U TPAMOTHBIX JEHCTBHI B OTHOIICHUU
00BEKTOB >KMBOW MIPUPOJIBI U PELLICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne 1Lenu wu3ydyeHus ydeOHoro mpenMera «buosnorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs pelIeHueM CIIEeIYIOUIUX 3a/1au:

— OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHMNA O OMOJIOTMYECKUX TEOPUSX, YUCHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIYKaIlUX OCHOBOU i (hOPMHPOBAHUS MPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHHE MHUpPA; O METOJaX HAy4yHOTO IMO3HAHUS; CTPOCHHH, MHOTO0Opazuu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YpPOBHS OpraHu3allid; BBIAAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

- (dopmupoBanue y oOyyaromMxcs I103HABATEIbHBIX, HMHTENIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B mpoliecce aHaINM3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUN HAYYHBIX B3IJISIOB, HJICH U
MOAX0JIOB K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

— CTaHOBJIEHHE Yy OOydarommxcsi oOmeil KynbTypsl, (yHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
yMEHUH OOBACHATh M OLEHMBATh SIBJICHHUS OKpPYXKAIOIIEr0 MHpa >KMBOW MPHUPOJBl HAa OCHOBAHUU
3HAaHUH U OMBITA, MOTYYEHHBIX IPU U3YYEHUH OHOJIOTHH;

- (¢opMupoBaHHE Yy 00YYAIOIIUXCS YMEHUN WIITIOCTPUPOBATh 3HaUeHHE OMOJOTMYECKUX 3HAHHM
B IIPAKTHUYECKON IEATEIBHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEAMIMHCKMX TEXHOJOTMH U
arpoOMOTEXHOJIOTHif;

— BOCNHUTaHHE YOESKAEHHOCTH B BO3MOXKHOCTU TIO3HAHUS 4YEJOBEKOM JKMBOM MPUPOJIBbI,
HEOO0X0AMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOACHUS ITHYECKHMX HOpPM MpU IPOBEACHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

— OCO3HAaHHE LIEHHOCTH OHOJIOTMYECKUX 3HAHUM JUIsl TOBBIIIEHHUS YPOBHS OSKOJOTHYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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- IpPUMEHEHHE MPUOOPETEHHBIX 3HAHUNM M YMEHHH B IOBCEJHEBHOW XU3HU JJIS OLIEHKH
MOCIIEICTBUI CBOEH IEATEILHOCTHU 10 OTHOLICHHIO K OKPYXKAIOLIEH cpele, COOCTBEHHOMY 310POBBIO;
o0ocHOBaHME U cOOIIOIeHNE Mep MTPOPIIAKTUKY 3a00JI€BaHU.

MECTOYYEBHOI'OIIPEJMETA«BHNOJIOTUSI»BYYEBHOMIIJIAHE

B cucreme ®I'OC COO «buomnorusy, nsydaemas Ha 6a30BOM YpOBHE, SBISETCS 0053aTEIbHBIM
y4eOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHON oOpa3oBarenbHOI obnactu «EcTecTBEeHHBIE
Haykn». JlaHHas mporpaMMa InpexrycMaTpuBaeT U3ydeHne OMoJoruu Ha 6a30BOM ypoBHE B 00bEMe 46
9acoB 3a roJ1 00y4eHusl.

NJIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAYUYEBHOI' OITPEIMETA«BUOJIOT USI»HA
YPOBHECPEJHEI' OOBIIET OOEPA30OBAHUA(BA30OBBINYPOBEHD)

OcBoenune ydeOHoro mnpeamera «buosnorus» Ha ypoBHE cpenHero o0mero oOpa3oBaHMS
(6a30BBIi YPOBEHB) JOJDKHO 00ECTICUUBATh JOCTHKEHUE CIEAYIOMUX JIUYHOCTHBIX, METAIIPEIMETHBIX
Y TIpEZIMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIEPE3YJIbTATHI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHHS TpeaMera «bBHONOTHs» BBIACICHBI
CIIEYIOIIHE COCTABIIAIOIINE:0CO3HAHUEOOYIAIOIIUMUCS POCCUICKON IpaKIaHCKOW HAEHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMO-ONPENCNICHUIO; Haluyue MOMUSAyUUK
0o0yueHUuI0 OHMOJIOTUH; yeleHanpasieHHoe pa3eumueBHYTPEHHUX YOeXJACHUH JTUYHOCTH Ha OCHOBE
KITIFOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TPAIULIMKM pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS;, 20MOBHOCHb U
CnocoOHOCMBOOYJAIOIINXCST PYKOBOJCTBOBATHCS B CBOEH JESTENBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIAMHA cucreMe OMOJIOrMYECKOro 00pa3oBaHMus; Haju4uue
9KOJIOTMYECKOT0NPABOCO3HAHUA, CHOCOOHOCMUCTABUTD LI U CTPOUTH KU3HEHHBIE MJIaHbL.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHUSI MpeaMeTa «bHoIorusy N0CTUralTces B €AMHCTBE yueOHOM
U BOCIHTATEIbHOW  ACSITETBHOCTH B  COOTBETCTBUM C  TPAJUIUOHHBIMH  POCCHUUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JAyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, HPUHATHIMH B
oOuiecTBe MpaBWJIaMd M HOpPMaMu TMOBEACHHUS U CIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS M CaMOpa3BUTHUS, DPA3BUTHS BHYTPEHHEW TMO3ULIMM JIMYHOCTH, MaTPUOTHU3MA,
YBOXEHHUS] K 3aKOHY U TIPaBOIOPSJIKY, YEIOBEKY Tpylda U CTapuieMy MOKOJEHHIO, B3aUMHOIO
yBaKeHHsI, OEPEKHOTO OTHOLIECHHUS K KyJIbTYpPHOMY HACJIEIUIO0 M TPAAUIIMSIM MHOTOHAIIMOHAIBLHOIO
Hapoja Poccuiickoit Denepannu, IpupoJIe U OKPY-Karollen cpee.

JIM4HOCTHBIE PpE3yNbTaThl OCBOEHHS YyueOHOro mnpenmera «buosoTHA» TOJKHBI OTpa)karhb
TOTOBHOCTh U CIIOCOOHOCTH OOy4aroUuxcs pPYKOBOJCTBOBATbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKIECHUM,
COOTBETCTBYIOIIUX TPAAULHUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIeCTBa, paciIUpeHHE KU3HEHHOTO
OTbITAa W ONBITA JEATEIHHOCTH B MPOIECCE PEaTH3al[Mid OCHOBHBIX HANpaBICHH BOCIHUTATEIbHON
NeSITEeIbHOCTH, B TOM YHUCJIE B YaCTHU:

I'pasicoanckoeeocnumanue:

- c(hopMHPOBAHHOCThH IPAKIAHCKON MO3UIIMH 00YUaIOUIErocss KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00IIeCTBa;

— OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX TIpaB M OO0sI3aHHOCTEH, YyBaXKEHHE 3aKOHAa H
MIPaBOTIOPSIIKA;

— TOTOBHOCTb K COBMECTHOH TBOPUYECKOW JESATEIBHOCTH NPHU CO3JaHUHM YYEOHBIX IMPOEKTOB,
peleHnn y4eOHBIX U MO3HABATENbHBIX 33124, BHITIOJHEHIH OUOJIOTUYECKUX HKCIIEPUMEHTOB;

— CrHocoOHOCTh OIpPENENsATh COOCTBEHHYIO MO3UIMIO M0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

— YMEHHE YYUTHIBATh B CBOMX JEHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOEHCTBHS
TOJIEH ¢ pa3HBIMH YOEXKICHUSIMH, KYJIbTYPHBIMU [IECHHOCTSIMU M COIIMAIbHBIM TIOJIO’KEHUEM;

— TOTOBHOCTb K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS y4EOHBIX,
MO3HABATENbHBIX U HCCIIEAOBATENBCKUX 3aJlad, YBKUTEIBHOE OTHOIIEHHE K MHEHHIO ONIMOHEHTOB
pu 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;



— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIBHOCTH.
Ilampuomuueckoesocnumanue:

- c(OopMHPOBAHHOCTh POCCHICKOW TPaKIAHCKOW WACHTUYHOCTH, MATPHOTU3MA, YBOXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepell PolnHOM, ropaocTu 3a cBOM Kpai, cBow Poauny,
CBOH $I3bIK M KYJBTYPY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

— IICHHOCTHO€ OTHOIIEHHE K MPUPOJHOMY HACIEIUIO M MaMSTHUKAM MPUPOJbI; AOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

— CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAHOBJICHWE W Pa3BUTHE OHOJIOTHH,
MMOHMMAaHHE 3HAUYEHUSI OMOJIOTHH B NMO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

- uaeiHas yOeKIEHHOCTh, TOTOBHOCTH K CITY)KeHHIO OTEYeCTBY U €0 3alllUTe, OTBETCTBEHHOCTD
3a ero cyan0y.

/lyxoeéno-upascmeennoegocnumanue:

— OCO3HAaHHWE AYXOBHBIX IEHHOCTEN POCCUICKOTO HApOa;

- c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHUS;

— CIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JMYHOTO BKJIAJa B TOCTPOECHUE YCTOWIMBOTO OYIYyIIETO;

— OTBETCTBEHHOE OTHOIICHHE K CBOMM POJHMTENSIM, CO3JAHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTENH CEMEMHOM KU3HU B COOTBETCTBUU € TPAAUIIUSIMU HapoA0B Poccun.
Jcmemuueckoesocnumanue:

— OCTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYas OSCTETHUKY ObITA, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

— TMOHHMMaHHUE 3MOLMOHAIBLHOTO BO3JICHCTBHUS JKUBOU MPUPOJIBI U €€ LIEHHOCTH;

— TOTOBHOCTb K CAMOBBIPQ)XEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHHUE MPOSBIISATh KaueCTBa
TBOPUYECKOHN JTMYHOCTH.

Du3uueckozo 60cCnUMAanUA:

- TOHUMaHWE W peau3aIrys 3J0pOoBOro U O0e3omacHOro odpasza XKHU3HH (30pOBOE MUTAHUE,
COOJII0JIEHNE TUTMEHUYECKUX MPaBWI U HOPM, COQIAHCUPOBAHHBIN PEXUM 3aHSATUM U OTAbIXA,
peryinsipHas (¢u3Myeckas aKTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

- T[OHMMaHHWE IIEHHOCTU TIPaBUJI WHAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1acHOTO
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIMX 3I0POBBIO U JKU3HU JIFOJEH;

— OCO3HAHUE TOCIEJACTBUUA M HENPUATHE BPEAHBIX MPUBBIYEK (YHNOTPEOIEHHUS aJIKOTOJs,
HAapKOTHKOB, KYpEHHUSI).

Tpyoosoeeocnumanue:

- TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAOII00uE;

— TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAIlPaBJICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIIbHO BBIMIOIHATH TAKYIO JIESITEIbHOCTD;

- HHTEpeC K pa3iuuHbIM cdepaMm NpodecCUOHANBHON AesTeTbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OymyIiiei mpodeccuu U pean30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIC TIJIaHbI,

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W caMOOOpa30BAHUIO HA MPOTSHKEHUH BCeH
JKU3HHU.

IKonozuueckoeeocnumanue:

— DKOJIOTMYECKH IIeiecoo0pa3HOe OTHOIICHHE K MPUPOJEe KaK UCTOUYHHUKY >KU3HHU Ha 3eMIie,
OCHOBE €€ CyIlIECTBOBaHUs;

— TIOBBIIICHUE YPOBHS HKOJOTHYECKOW KYIbTYphI: MPUOOPETEHUE OIbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX MOCHEACTBUI JJIs1 OKPYKAIOIIEH Cpebl;

- OCO3HaHHUE IrI00aJTFHOr0 XapaKkTepa IKOJIOTHIECKUX TPOOIIeM U TTyTEeH UX pelIeHus,

— CIOCOOHOCTh MCHOJIB30BaTh MPHOOpETaeMble MPU W3yYCHUN OHOJIOTUU 3HAHUS U YMCHUS
NpU pEeHIeHUH MpoOJeM, CBS3aHHBIX C PalMOHAIBLHBIM MPUPOOIOIB30BaHHEM (COOIIOICHE
MpaBUJI TIOBEJCHUS B MPUPOJAE, HAINPABICHHBIX HAa COXpPAaHEHHUE PABHOBECHUSI B AKOCHCTEMaAX,
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OXpaHy BUJOB, SKOCUCTEM, OMOCheEphI);

— QaKTUBHOE HENPUATHE JECHUCTBUM, NPUHOCAIIMX BpEI OKPYXKaIOIIEW NPUPOJHOU cpele,
yMEHHE TMPOTHO3UPOBATh HEOJArOMPUSATHBIE JKOJOTHUECKHE IOCIEACTBUS IPEANPUHIMAECMBIX
JNEUCTBUU U IIPEIOTBPAILATD UX;

- HQJIU4YME PaA3BUTOIO DBKOJOTMYECKOIO MBIIIJICHUS, JKOJIOTMYECKOW KyJIbTYpbl, OIIBITA
JEATEIbHOCTA  SKOJIOTMYECKON  HaIlpaBIE€HHOCTH, YMEHHUS PYKOBOJICTBOBATbCA HMH B
[103HaBaTEIbHONW, KOMMYHUKAaTHBHOM M COLUAIbHON IPAKTUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUUYECKOMN JeATEIbHOCTH KOJIOTHUYECKON HAIIPABIEHHOCTH.
Ilennocmunayunozono3Hanus:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U OOILIECTBEHHOM IIPAaKTHKH, OCHOBAHHOIO Ha JUAJoOre KyJbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUPE;

— COBEpIIEHCTBOBAHME SA3bIKOBOI M UNTATEIBCKON KYJIbTYpPhl KaK CPEICTBA B3aUMOJIEHUCTBUS
MEXY JIIOJAbMU U TTO3HAHUS MUPA;

- TIOHMMaHHe crnenu@uku OHOJIOTMM KaK HayKH, OCO3HaHuEe €€ poiau B (POpMUPOBAHUU
palMOHAIBHOIO HayYHOT'O MBIIIJIEHUS, CO3JaHUM LIEIOCTHOTO MpPEACTaBIeHUs 00 OKpYyKaroleM
MHUpEe KaK O €IUHCTBE MNpPHUPOJbI, YEJIOBEeKa U O0lIecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOOIeM COXpaHEHHUs NPUPOTHOTO PAaBHOBECHS;

— yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJIsI COBPEMEHHOW LMBUJIM3ALMUMU: 0OECIeueHUs
HOBOI'O YPOBHSI Pa3BUTHUSI MEIULIMHBI; CO3JAaHUSI MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA; MOMCKA MyTeH BbIXOJa U3 I100aIbHBIX
SKOJIOTHYECKHUX MpoOeM U odecrnieyeHus mepexosa K yCTOMYMBOMY pa3BUTHIO, pallOHAIIBHOMY
HCTOJIb30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

— 3aMHTEPECOBAHHOCTh B IMOJIYYEHHHM OMOJIOTMYECKMX 3HAHUM B IEJSX MOBBILNICHUS OOIIEH
KyJbTYypbl, €CTECTBEHHO-HAy4HOI TIDAMOTHOCTM KaK COCTaBHOM 4YacTH (YHKIMOHAIbHOMN
rPaMOTHOCTH 00ydJaroIuxcs, popmMupyemMoi npu U3y4eHuu OUOJIOTHH;

— IIOHUMaHHUE CYIIHOCTH METOJOB IIO3HAHUA, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HUCIIOJIB30BaTh IOJIy4YaeMble 3HAHUS I aHaldu3a U OOBSACHEHMS SIBICHUU
OKPY’KaIOIIEro MHpa M MPOUCXOASAIIMX B HEM HM3MEHEHUH; yMEHHME JAelaTb OOOCHOBAaHHBIE
3aKJIIOUYEHHMS] Ha OCHOBE HAy4yHbIX (AKTOB M HMEIOLIUXCS JAaHHBIX C LEJIbI0 IOIYyYEHMs
JIOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BAaTh OHOJIOTMYECKUE 3HAHUS U1 pPELIeHUus
1po0JIeEM B pEATIbHBIX )KU3HEHHBIX CUTYaLUAX;

— OCO3HaHHE€ LIEHHOCTH Hay4yHOH JESTEIbHOCTH, TOTOBHOCTh OCYULIECTBISATH NMPOEKTHYIO U
HCCIIe0BaTEIbCKY0 AESTEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE;

— TOTOBHOCTb M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHUIO, K
aKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAHUH 10 OWOJOTMM B COOTBETCTBUM C YKHU3HEHHBIMU
MOTPEOHOCTSIMH.

B npouecce nOCTUXKEHUsI TUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUSI NPOTPAMMbI CPEITHETO
obumiero  obOpa3zoBaHus 10  buomgorun y  oOydaroIIMXCs  COBEPIICHCTBYETCS
IMOYUOHANIbHBLU UHMELIeKm, TPEAIIoJIararoluii cpopMUPOBAaHHOCTb:

— camMoco3Hanusl, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAIIBHOE COCTOSIHUE,
BHJIETh HAIIPaBJICHUs Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON cephl, ObITh YBEPEHHBIM B ce0e;

— camopezynupoeanus, BKJIFOUAIOIIETO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CHOCOOHOCTh aJalTHPOBATHCA K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

—  BHYMPEeHHeUMOMmUEayuu,BKIF0OYaIoIeHCTPEMIICHUEKIOCTI)KEHUIO 1IeJIM U yCHexy,
ONTUMHU3M, UHULIMATUBHOCTh, YMEHHUE J€HCTBOBATh, UCXO/s1 U3 CBOMX BO3MOYKHOCTEM;

- 9Mnamuu, BKJIIOYAIONIEH cOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATh €ro MpU OCYIIECTBICHUU OOIIEHHUs, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

—  COYUANbHBLIX HABLIKOG, BKIIOYAIOIIUX CHOCOOHOCTh BBICTpAUBATh OTHOIICHUS C
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JIPYTUMU JIFOJIBMH, 3a00TUTHCS, MPOSIBISITH UHTEPEC U pa3peliaTbh KOH(PIUKTHI.

METAINIPEIMETHBIEPE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO npeaMeTa « buoorusy BKII0YAI0T: 3HAYMMBbIE
st (GopMHUPOBAaHUS MHPOBO33PEHHUS OOYYAIOIIMXCA MEXAUCIHHUILUTUHAPHBIE —(MEXIPEIMETHBIC)
oOIIeHayYHbIe MOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CHenu(UKy METOJIOB
[IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, HEPrus, sIBJIEHUE, IIPOLIECC, CUCTEMA,
Hay4yHbI (aKT, NPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEOBaHKE, HAOIIO/IEHNE,
U3MEpEeHHe, OKCHepUMEHT U [Ip.); YHHBEpCalbHbIe YydeOHbIe JeicTBHA (TIO3HABaTEIbHBIE,
KOMMYHUKATHBHBIC,  peryJsTHBHBIE), oOecreunBaiomme  QGopmupoBaHue  (HyHKIHMOHATIHHON
IrPaMOTHOCTH W COIMAJBHOM  KOMIIETCHIMM  OOYyJaroIuXCcs; CIIOCOOHOCTh  OOydYarommXcCs
HCIO0JIb30BATh OCBOEHHBIE MEXAMCLUUIIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCAJIbHbIE
yueOHbIe eMCTBUS B IO3HABATEIBLHOM U COLIMAIbHON MPAKTHKE.

MertanpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOrpPaMMBbl CPEAHEro 00IIero o0pa3oBaHUs JTOJKHBI
OTpPaXKaTh:

YHuBepcanbHble NO3HABaTE/IbHbIE 1eICTBUA
ba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITeNIbHO (OpPMYIMPOBaTh W aKTyaJIu3UpoBaTh NpoliieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HWCHOJIb30BaTh IPU OCBOEHHUM 3HAHWW NPUEMBI JIOTMYECKOTO MBIIIJIEHUs (aHaiu3a,
CHHTE3a, CpaBHEHMS, KilaccupuKalui, oOOOIIeHHUsI), PacCKphIBaTb CMBICT OHOJIOTHYECKUX
MOHSTUH (BBIICIISITH UX XapaKTEpHbIE IPU3HAKHU, YCTAHABIUBATh CBS3U C APYTHUMU MOHITUSIMU);

— ONpeNensaTh LeJNH JeSITEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3yJIbTAThI JAEATEIBHOCTH C IIOCTABICHHBIMH LIEISIMU;

— HCIIOJIb30BAaTh OMOJIOTMYECKHUE MOHSATHS Il OOBsICHEHUs (AKTOB U SIBJIICHUI KUBOU
HPUPOLBI;

— CTpPOUTh JIOTUYECKHE pacCyXAeHus (MHAYKTUBHbIC, [EIyKTHBHBIE, II0 aHAJOIUH),
BBIABJISITh 3aKOHOMEPHOCTH M IMPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJICHMSX, (OPMYJIUPOBATH
BBIBOJBI U 3aKJIFOYCHMUS;

— IPUMEHATh CXEMHO-MOJECJIBHBIC CPEICTBA I IIPEACTABIICHUS CYLICCTBEHHBIX CBS3CH H
OTHOILLIEHUM B H3y4yaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe NPOTUBOPEUYUI PAa3HOIO poja,
BBISIBJICHHBIX B PA3JIMYHbIX MH()OPMALIMOHHBIX UICTOUHHUKAX;

— pa3pabaThIBaTh IUIaH pELIEHUs MTPOOJIEMBbI C YUETOM aHAIM3a UMEIOIINXCSI MaTepHaIbHBIX
1 HEMaTEPHAJIBHBIX PECYPCOB;

— BHOCUTHb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKH MOCIIEACTBUI AEATEIBHOCTH;

— KOOPJIMHHMPOBAaTh W BBINOJHATH pPaOOTy B YCIOBUAX pEAJbHOIO, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

— pa3BUBaTh KpeaTUBHOE MBIIIUIEHUE IIPU PEIICHUH )KU3HEHHBIX ITPOOJIeM;
ba3zoevie uccneoosamenvckue oelicmeun:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PHOOPETEHHBIN OIBIT;

— YMeTh IEPEHOCUTD 3HAHU 110 BbHOJIOrHK B IPAaKTUYECKYIO 00J1acTh KU3HEIEATEIbHOCTH;

— YMeTh MHTErpUpOBaTh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIE UJIE€H, NIPEJIaraTh OpUTMHAIIBHBIE MOIX0AbI U PELICHNUs; CTAaBUTh MPOOIIEMBI
U 3aJ]a4y, JOITyCKAIOIIHUE aJbTEPHATUBHBIEC PEIICHUS.

— BJAJeTh HaBbIKAMHM Y4YeOHO-HCCIEIOBATENbCKON M IPOEKTHOW JEATeNbHOCTH, HaBBIKAMHU
paspelieHus npobieMm; o0nagaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOMCKY
METO/IOB PELIEHUS PAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB T03HAHNUS,

— HCIIOJIb30BAaTh pa3lM4yHblE BUJIBl JESATEIBHOCTH IO TMOJIyYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHIO B YIEOHBIX CUTYAIHsIX, B TOM YHCIE TP CO3AaHUU
y4eOHBIX U COIIMATIBHBIX IPOEKTOB;

- (¢opMuUpOBaTh HAyYHBIH THUIl MBIIUICHHUS, BJIAJETh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMH
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MOHATHSAMH M METOJIaMU;

- craBuTh U (GOpMYIHpPOBaTH COOCTBEHHBIC 3aJa4M B 00pa30BaTEIbHON JEATCILHOCTH H
KU3HEHHBIX CHTYAIHSIX;

—  BBISBIISATh IPUYUHHO-CJICICTBEHHBIC CBSI3U M aKTYAIM3UPOBATH 3a7a4y, BBIIBUTATh TUTIOTE3Y €€
pElICHUs, HAaXOJUTh apryMEHTBI JUIS JIOKA3aTelIbhCTBA CBOWX YTBEPKICHHH, 3a/JaBaTh MapameTphbl W
KPUTEPHUH PEIICHUS;

— aHaJIM3UPOBATH MOJIYYCHHBIC B XOJC PEIICHUS 3314 PE3yIbTaThl, KPUTUICCKH OIICHUBATHh UX
JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

— JIaBaTh OLICHKY HOBBIM CUTYAIIHsIM, OLICHUBAThH IPUOOPETEHHBIHN OIIBIT,

— OCYIICCTBIIATH IICJICHANIPABJICHHBIM TIOWCK IEPEHOCAa CPEJICTB W CIIOCOOOB JCHCTBHS B
podeCcCHOHABHYIO CPEY;

— yMETh IMEPEHOCHUTH 3HAHUS B TIO3HABATEIIHHYIO M MPAKTUICCKYIO 00JIACTH JKU3HEICATSIIEHOCTH;

— yYMETh MHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTe;

— BBIJBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOIXObl H PEIICHUS, CTABUTH MPOOJIEMBI
W 33J1a4H, JOIyCKAIOIINE aThTePHATUBHBIC PEIICHUS;

Paboma c ungpopmavuei:

— OpHUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHGPoOpMauum (TEKCTe Y4eOHOro
MOCOOHs, HAyIHO-TIONMYJISIPHON JIUTEepaType, OHOJIOTHYSCKUX CJIOBApsSX W CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3axX HaHHBIX, B VIHTEpHETE), aHATU3UPOBATh HH(POPMAIIHIO PA3THIHBIX
BHJIOB ® (OpM TIPEACTABJIICHUS, KPUTHYECKH OIICHWUBATh € JIOCTOBEPHOCTh |
HEIIPOTHUBOPEUYUBOCTD;

— ¢opmyaHpoBaTh 3aIlPOChl U MPUMEHSTH pPa3IUdHBIC METOABI IIPH MOWUCKE U OTOOpEe
Omnonorudeckoi nHoOpMaImu, HEOOXOAUMOM JIJTsI BHITIOJTHEHUSI YUEOHBIX 3a/1a4;

- npuoOperaTb OIIBIT HCIT0JIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUM, COBEpPIICHCTBOBATh KYJbTYPY AaKTUBHOTI'O MCIIOJB30BaHUS  Pa3IUYHbBIX
IMOMCKOBBIX CUCTEM;

— CaMOCTOSITEJILHO BBIOHMpATh ONTHUMAJIBbHYIO (OpMYy MPEIACTABICHHUS OHOJOTHYCCKOU
nHpopMaruu (CxeMbl, rpapuku, TuarpaMMmsbl, TaOJIUIIBI, PUCYHKHU U IP.);

— HCIIOJIb30BaTh HAy4dHBIM SI3bIK B KaueCcTBE CpeAcTBa Ipu paboTe ¢ OUOIOrHYecKoi
uH@opMaIe: NpUMEHSITh XUMHUUYeCcKHe, GU3NUYECKhe U MaTeMaTU4YeCKue 3HaKU U CUMBOIJIbI,
popmynbl, abObpeBHATYpy, HOMEHKJIATYPY, HCHOJb30BaTh M NOpPeoOpa3oBbIBAThH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATJISIAHOCTH;

— BJAaJeTh HABBIKAMHM pPACIO3HAaBaHUs M 3alIUThl HHpOpMaNUU, HHOOPMAIMOHHOMN
0e30MacCHOCTH JTUYHOCTH.

YHuBepcajibHble KOMMYHUKATHBHbBIE J1eCTBUS
Oobwienue:

— OCYUIECTBJISITh KOMMYHUKAIlUK BO BCeX cdepax >KU3HHM; aKTUBHO y4acCTBOBATh B JIMAJIOTe
WM JUCKYCCHUHU MO CYILIECTBY OOCYyXIZaeMou TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBHICKA3BIBATH
CYyXIEHUSI OTHOCHUTEJIILHO BBINIOJIHEHHS MpeJjaracMoi 3aJadd, YYUTBIBaTh HHTEpPEChl U
COTJIACOBAHHOCTH MO3UIIUN IPYTUX YYACTHUKOB JAUAJIOTa WIIH JUCKYCCHU);

- pacro3HaBaTh HeBepOalbHBIE cpelcTBa OOIIEHUsA, MOHUMATh 3HAUYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CUTYAIUi; YMETh CMSTYaTh KOH(PIUKTHI U
BECTH MEPETOBOPHIL;

- BJQJETh Pa3IUYHBIMU CIOCOOAMH OOIIEHUS W B3aUMOJCUCTBUS; TMOHUMATh HaMEpPEHHs
IPYTUX JIOJIEH, MPOSIBISATh YBXKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU (hopme
(hopMyITHpOBaTH CBOM BO3PAKEHUS;

- pa3BEPHYTO W JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPELCTB;

CoemecmnandeamenbHocmep:

- TMIOHHMaTh U WCMOJI30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHAYAIBHON pabOTHI TIpU
pelIeHrnu OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOJAUMOCTh MPUMEHEHHUS TPYMHIOBBIX
(hopM B3auMOAEHCTBUSI IPHU PEIICHUH Y4eOHOM 3a1a4u;



— BBIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEM Ka)KJ0r0 WieHa KOJJIEKTHBA;

- IpUHUMATH 1I€JIb COBMECTHOH J€STEIbHOCTH, OpPraHU30BbBIBaTh U KOOPAUHUPOBATH
JNEUCTBUSA IO €€ NOCTUKECHUIO: COCTABIIATH IUIaH JIEHUCTBUM, paclpeaelaTh pOjInd C y4ETOM MHEHUHI
YYaCTHUKOB, 00CY’K/1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

— OIICHMBATh KAadeCTBO CBOETO BKJAJa M BKJIAJa KaXKJIOTO0 YYaCTHHKAa KOMAaHIblI B OOIIUU
pe3yabTarT 1Mo pa3padOTaHHBIM KPUTEPHUSIM;

- IpeajiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C MO3UIMHM HOBU3HBI, OPUTHHAJIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

— OCYLIECTBJISITh TO3UTHUBHOE CTPAaTETMUECKOE MOBEACHHE B pa3JIMYHBIX CUTYyalusx,
MPOSIBIISAITH TBOPYECTBO U BOOOPaKEHHUE, OBITh MHUITUATUBHBIM.

YHuBepcanbHble peryJsiTUHBHbIE 1eliCTBUS
Camoopzanuzayus:

- HCHOJIb30BaTh OWOJIOTMYECKHE 3HAaHMUS [UJI1 BBISIBJICHHUS IIPOOJEM M UX pELICHUs B
YKU3HEHHBIX U YYECOHBIX CUTYyaIIUsIX;

- BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUSIX U TOCTYNKaX IO OTHOIIEHWIO K KUBOM IPHUPOJAE, CBOEMY 3J0pPOBBIO U 310POBBIO
OKPYKaIOIIUX;

— CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATENbHYIO JEST€IbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh H (HOPMYIHPOBaTh COOCTBEHHBIE 3aJa4dl B OOpPa30BATEILHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYAITUSIX;

— CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PELICHUS MPOOJIEeMbl ¢ YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUI;

— J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

— pacUIHUpsTh paMKH y4eOHOIo MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHUH;

— JleTlaThb OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

— OLIEHUBATh NPUOOPETEHHBIH OIBIT;

- cmoco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO IITUPOKOH APYAUIIMU B PA3HBIX 00J1aCTIX
3HaHUU, TOCTOSTHHO TTOBBIIATH CBOH 00pa30BaTebHBIN U KYJbTYPHBIH YPOBEHB;

Camokonmpois:

— J1aBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLCHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISM;

— BJIQJICTh HAaBBIKAMH IMO3HABATEILHOM pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM; UCIIOIB30BaTh MPUEMBI pediIeKCUN
JUJIS1 OLIEHKU CUTYallluH, BEIOOpA BEPHOTO PELICHUS;

— YMETbh OLIEHMBAaTh PUCKU U CBOEBPEMEHHO IPUHMUMATh PELICHUS 10 UX CHUKEHUIO;

— MOPUHUMATH MOTHMBBI U apTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB IEATEIbHOCTH;
Ilpunamue ceds u opy2ux:

- TpPUHHUMATH ceOs, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;

— [PUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [PU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

- TpU3HaABaTh CBOE MPABO U MPABO APYrHX HA OLINOKH;

- pa3BUBATh CHOCOOHOCTH MOHUMATh MHUP C MO3UIIMU APYTOTO YEIOBEKA.

MHNPEIMETHBIE PE3YJIBTATHBI

[Ipenmernsie pe3ynbTathl ocBoeHus mporpaMMmbl ®I'OC COO mo Ouonoruu Ha 06a30BOM
ypOBHE BKIIIOUAIOT crieruudeckue s yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CHoCcoObI JCMCTBHI MO OCBOEHUIO, HHTEPIIPETAIIMU U MPEOOPa30BaHUIO 3HAHUM, BUJIBI JIEATEIHHOCTH
0 MOJIYYEHUIO0 HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUN B PA3IMYHBIX YUeOHBIX CUTYAIIHUSX, a TAKXKE B
pEeabHBIX KU3HEHHBIX CUTYAIIHSIX, CBS3aHHBIX C OMOJIOTHEH.

B npouiecce nzyuenus kypca 6uonorus 6a30Boro ypoBHS 00yJarOIHIHCIHAYIUTCS

- c(hopMHpPOBAHHOCTh, 3HAHUW O MeCT€ W POJH OHOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa H
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HAyYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHICKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Pa3BHTHE
O6nosoruu; GYHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA [T PEIICHHS )KU3HEHHBIX 33134,

— YMEHHE pAaCKpBIBAaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TIOHSTHHA: KU3HB, KIIETKa,
opranusM; Merabonn3M (OOMEH BEIIECTB W IPEBpAIlEHUE SHEPTHUH), TOMEOCTa3 (cCamMoperylsnus),
YPOBHEBasi OpraHu3alus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PENPOAYKIIN), HACIECTBEHHOCTD,
U3MEHUUBOCTb, POCT W pa3BUTHE, BHJ, MONYJIAUUS, ICHO(OHA, 3BOJIOLUSA, JBUXKYIIHE CHIIbI
(pakTophI) ABOJIONWHU, MPUCTIOCOOICHHOCTh OPraHW3MOB, BHJI000PA30BAHHE, JKOJOTHUYCCKHE
(baxkTophl, dKOCHCTEMAa, MPOMYIEHTHI, KOHCYMEHTBI, PEIYICHTBI, IIENH IHTAaHHUS, 3KOJOTHYecKas
nupammuia, OuoreoreHos, onocdepa;

- YyMEHME u3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHas,
LIEHTpalbHAasl JOrMa MOJIEKYJIsIpHOUM Omosiorun), 3akousl (I'. Menaens, T. Moprana, H. Y. BaBunosa)
1 yuyeHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKAECHUSA KylbTypHbIX pacteHuil H. . Basunosa),
OTPEENATh IPAHULIBI UX MPUMEHUMOCTH K JKUBBIM cHUCTeMaM, (3BostouroHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKasl TEOPHS IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoactsa K. M. Bapa,
Yyepel0BaHMs TJIaBHBIX HarpaBiieHuid u myteit sBostonnu A. H. CeBeprioBa, yuenust o 6mocdepe B. U.
Bepnasckoro), onpeaensTh TpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

— YMEHMEBJIAJIETh METO/IaMU HAy4YHOTO MMO3HAaHUS B OMOJIOTMH: HAOMIOCHHE U OTIMCAHUE JKHBBIX
CUCTEM, TpOILIECCOB U SABJIEHUI; OpraHu3anys M MpPOBEIACHHE OUOJIOTUYECKOTO OSKCIEPUMEHTA,
BBIJIBH)KEHHUETHUIIOTE3b]; BBISABICHUE 3aBUCUMOCTH MEXJY HCCIEITyeMbIMU BEIMYMHAMHU, 0ObSICHEHUE
MOJIyYE€HHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MMOHSATUMN, TEOPHM U 3aKOHOB; YMEHHUE JETaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

-~ yMEHHME BBIJCNATH CYIIECTBEHHbIE MNPHU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U SYKAPHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIEeCTB U
MpPEBpPAILEHUs] SHEPruu B KIETKe, (OTOCUHTE3a, IUIACTUYECKOTO W DHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHMS, PAa3MHOXKEHHUS, WHIUBUAYAIBHOTO pa3BUTUA
opraHu3ma (OHTOTEHE3);

— YMEHMEBBIJENATH CYHIECTBEHHbIE NPHU3HAKU CTPOCHUS OHOJOTHMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILUM, MPOIYHEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U AKOCHUCTEM; OCOOCHHOCTH
MPOLIECCOB:  HACJEACTBEHHON  W3MEHYMBOCTH, €CTECTBEHHOTO  O0TOOpa,  BUA00Opa3oBaHMUs,
MPUCIIOCOOIEHHOCTH OPraHU3MOB, JECUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB U TMOTOKAa SHEPrUM B JKOCHUCTEMaX, AHTPOINOTEHHBIX HM3MEHEHHI B 3KOCHCTEMaxX CBOeH
MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIOB B OHochepe;

— yMEHHE MPUMEHSATHIONYYCHHbIE 3HAHUS [UIS OOBACHEHHS OHOJOTMYECKHX IPOILECCOB H
SIBJICHUM, JUISI NPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCEAHEBHOW >KU3HHU C IIENbI0 OOecreueHus
0€30MMacCHOCTH CBOETO 3J0POBBSl M 3JI0POBbS OKPY)KAIOIIUX JIFOJEH, COONIIO/IEHUS HOPM I'PaMOTHOIO
MOBEACHUA B OKpYXKalollell MNpUpOAHON cpene; MOHMMAaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JTOCTHKEHUIN COBPEMEHHOMN OMOJIOTHH U OMOTEXHOJIOTU IJIs PAlIMOHATIBHOTO IPUPOIOTIONH30BAHMUS;

- yMEHHE pemiaTh dJeMEeHTapHble TeHETUYECKUE 3a]]a4ui HA MOHO- U JUTHOPUAHOE CKpEIlUBaHUE,
CIIETJIEHHOE HACeJ0BAaHUE; COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPELIMBAaHUS IJIs MpEACKa3aHUs
HACJIeTOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

- yMEHHE peliaTh dJeMEeHTapHble OMOIOTUYECKUE 3a]au, COCTABIIATH CXEMbI IIEPEHOCA BEIIECTB
Y HEPruM B dKOCHcTeMax (L€ MUTaHUs);

— yYMEHHeE BBINOJHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AAaThIPAaBUIIA TP PabOTeE C
y4eOHBIM U JJabOpaTOPHBIM 000PYAOBAHUEM;

— YMEHHMe KpUTHUYECKH OLEHHBATb W HMHTEPIPETUPOBaTh HH(POPMAIMIO OHOJOrHYECKOTOo
COJIepKaHUs, BKJIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHMS U3 pa3auyHbIX McTOYHHKOB (CMMU, HayuyHO-
MOMYJISIPHbIE MaTepHalibl); STUUECKHE acleKThl COBPEMEHHBIX MCCIIEJOBAHUI B OMOJIOTMH, MEUIIMHE,
OMOTEXHOJIOTMH;  paccMaTpuBaTh TIJOOAJIbHBIE  JKOJOTMYECKHE  IMPOOJIEeMbl  COBPEMEHHOCTH,
(bopMHUpPOBATH IO OTHOLIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

- YyMeHHeco3[aBaTb COOCTBEHHbIE IMUCbMEHHBIE W  YCTHBIE  COOOIIEHHs, 0000mas
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCHOJb30BATH MOHSATHIHBIN
anmapar OMOJIOTHH.
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COJEP)KAHUE YYEBHOI'O IIPEIMETA «BHOJIOI'ASI» (BA3OBBIIA YPOBEHD)
Tema 1. Buonorus kak Hayka

buonoruss kak Hayka. CBsi3p OHOJOTMH C OOLIECTBEHHBIMH, TEXHHYECKUMH U JPYrUMH
€CTECTBCHHBIMU Haykamu, (uimocoduel, STUKOH, OICTETHKOW U TmpaBoMm. Ponb Ouonoruu B
(opMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTtopl MMO3HAHUS JKUBOM HpHUPOAbl (HAONIOIEHUE, SKCIIEPUMEHT, OINKCAaHUE, HU3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALUSA

XKussie cuctemsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouonorun. OTIMYne KUBBIX CUCTEM
OT HEOPTaHUYECKOU ITPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJIEKYISPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJIALIMOHHO -BUJOBOM, 3KOCHUCTEMHBIH
(ObuoreoneHoTHYECKHHT ), OHOChHEPHBIH.

Tema 3. XumMnueckuii coCTaB M CTpOEHHE KJIETKH

XHWMHUYECKUN COCTAaB KJIETKH. XHWMHUYECKHE DJIEMEHTBhI: MaKpPOXJIEMEHTbI, MHKPOJIEMEHTHI.
Bopa u MmuHepanbHbI€ BEIIECTBA.

OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.

benku. CocraB u ctpoeHue 0eiakoB. AMHHOKHCIOTH — MOHOMepbI OenkoB. Hezamenumsbie u
3aMEHUMBIE aMHUHOKUCIOTHL. AMHUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI O€ITKOBOW MOJIEKYJIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs U UYETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBONCTBa OEIKOB.
buonorunueckue QpyHkIn OenIKoB.

depmeHTl — OuoJlorHUeckre KaTanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyocrpatHas cnenuduunocts. Kodepmentsl. Buramunbl. OTauunst GepMEHTOB OT HEOPraHHMYECKUX
KaTaJan3aTopoB.

VYrieBoapl: MOHOcaxapunbl (TJIIOKO3a, pubo3a M Je30Kcupr0o03a), mucaxapuibl (caxaposa,
JIAKTO3a) U MoJIMcaxapuabl (Kpaxmall, TIIHKOTEH, 1eJUTi0103a). bruonornueckue GyHKIIUN yrieBOIOB.

Jlunuaer: Tpurauepuabl, Gochomunuabl, crepounsl. ['uapodribHO-ruapoPoOHBIE CBOMCTBA.
buosornyeckue ¢ynkiuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JIMIHJIOB KaK HCTOYHUKOB
SHEPTHH.

Hykneunoseie kucnotel: JIHK u PHK. Hykneotunbl — MOHOMEpPbl HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JIHK. Ctpoenune u dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuM.
[utonorus — Hayka o kietke. KiietouHas Teopusi — mNpuMep B3aUMOJCHCTBUS HACH U

(baxkTOB B HAyYHOM MO3HAHUU. MeTo1bl U3yUEHUS KIIETKH.

Knerka kak menoctHas xuBas cucrema. OOIMe NpHU3HAKU KIETOK: 3aMKHYTas HapyxXHas
MeMOpana, mojekyinsl JJHK kak renetnueckuil anmnapar, cucteMa CUHTe3a Oeka.

Tunbl  kineTok: »ykapuoTHyeckas M Hpokapuorudeckas. (OCOOEHHOCTH  CTPOEHMS
pokapuoTHueckor kieTku. Kierounas crtenka Oaxtepuil. CTpoeHHE 3yKapHOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIIMYMS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIMKC, HUX (QYHKLUU.
[Ina3matuyeckass wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. LluTorulaama u  e€ oOpraHouppl.
OnnomemOpannble opranoujsl kinetku: OIIC, ammapar [Noabmxu, amuzocomsl. [losryaBTOHOMHBIE
OpraHOMJAbl KIETKU: MUTOXOHAPUHU, IacTUAbl. [IpoucxoxIeHne MUTOXOHIAPUM M ILIacTUL. Buasl
wiactua. HememOpaHHble OpraHOM/Ibl KIETKU: pUOOCOMBI, KJIETOUHBIM LIEHTP, LIEHTPUOJIU, PECHUYKH,
Kryruku. OyHKIMY OpraHoOUI0B KIETKU. BKirtoueHus.

SAnpo— perynsaTopHbIALEHTp KiIeTkH. CTpoeHuesapa: sjepHas 000J04Ka, KapHOIUIa3Ma,
XpOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelEeCTB B KIETKE.

Jemoncmpayuu
CrpoeHune syKapuOTHYECKOU KIIETKH.
CrpoeHune KUBOTHOM KJIETKH.
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CrtpoeHue pacTUTEIbHON KIETKHU.

CtpoeHne mpoKapuOTHYECKON KIETKH.

Crtpoenue siapa KIETKH.

Oobopyooeanue

CBETOBOM MUKPOCKOIL

MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPHABHBIX KIIETOK.

Tema 4. 7KuzHeaesTeIbHOCTh KJIETKH

Peakmum  marpuuHoro cuHTe3a. [leHermdeckas wuHpopmamms u JHK. Peammzamus
FeHETUYECKON HHpOpMalMu B KJIETKe. ['eHeTuueckuit KOO M ero cBoiicTBa. TpaHcKpumuuss —
marpuunblii cuHre3 PHK. Tpancnsaums — Ouocunte3 Oenka. Otanbl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpbiTust BupycoB (/.M. VBanoBckuit).
OcoOeHHOCTH CTpOEHHMSI W >KM3HEHHBbIM LMKJI BUpycoB. bakrepuocdaru. bone3snu pacrenui,
KU-BOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BHpycaMu. Bupyc mmmyHo-nedpunura uyenoeka (BUYU) —
Bo3Oymutens CIIMJla. OOpatHas TpaHCKpunuus, peBepraza M uHTerpasa. Ilpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

Tema 5. PazMHoOKeHNe U MHAMBH/YAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii nMki, wiM >KU3HEHHBIM mukn kieTkd. WMHrepdasza u wmuto3. Ilpouecchl,
nporekaromue B uHTepdasze. Pemnmmkanmus — peaxkius martpuyHoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHIL. J[MIIJIOWIHBINA U TallJIOUIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatusl. [{uTomorndaeckue 0CHOBBI Pa3MHOKEHUS U MHIANBUYaTbHOTO Pa3BUTHS OPraHU3MOB.

Henenue kinetku — muto3. Cragun Murtosa. [Ipoueccsl, mpoucxoasiiue Ha pa3sHbIX CTaAUSAX
MHTO3a. BHOJIOrHYecKknii CMBICT MUTO3A.

[Iporpammupyemasi rudesb KI€TKH — arnomnTo3.

@®opMBI pa3MHOXKEHHSI OpPraHU3MOB: Oecriojioe U mosioBoe. Buapl 6ecronoro pa3aMHOKEHUS:
JIeIeHUE HaJBOE, [MOYKOBaHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHWE, BereTaTMBHOE pa3MHOXkeHHe. lckyccTBeHHOE
KJIOHHPOBAHUE OPraHU3MOB, €0 3HAYEHUE JIJISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craaum wmeiio3za. Ilporecchl, mpoucxomsuie Ha cTaausx wmenosa. IloBenenue
XpoMmocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KUBOTHBIX. [l0JOBBIE Kene3bl:
CeMEHHUKU M sSUYHUKH. OOpa3oBaHME W pPa3BUTHE IMOJOBBIX KJIETOK — TraMeT (CrepMaTo3ous,
SMIIEKIIeTKAa) — crepMarorenes3 u ooreHe3. OCOOEHHOCTU CTPOCHHS SIMIIEKIETOK U CIEPMAaTO30U/IOB.
OmnonotBopenue. [lapreHorenes.

NunuBuayansHoe pa3Butue (OHTOTE€HE3). DMOpHOHAJIbHOE pa3BUTHE (IMOpHOTEHe3). DTambl
SMOpPHOHAIIBHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KMBOTHBIX: APOOJEHHE, TacTpyJslus, OPTraHOTEHE3.
[TocTomOproHanbHOE pa3BuTHE. THUNBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: IMPSAMOE, HEMNpsSMOe
(numHOYHOE). BrnusHMEe cpeapl HAa pa3BUTHE OPraHuU3MOB; (PAKTOPBL, CIIOCOOHBIE BBI3HIBATH
BpOXJAEHHBIE YPOJICTBA.

Poct u pasButne pacrenuii. OHTOr€HE3 LIBETKOBOTO PACTEHMS: CTPOCHHUE CEMEHH, CTaJIuu
pa3BUTHSL
emoncmpayuu
@opMbl pa3MHOKEHUSI OPTaHU3MOB.

JIBOIHOE OIIIOAOTBOPEHUE Y IBETKOBBIX PACTEHMUIA.
BereraruBHoe pa3MHOKEHHUE PACTEHUH.

Jlenenue KiIeTKu OakTepuil.

Muros3.

Meiios.

[IpsiMmoe u HEenmpsiMoe pa3BUTHE.
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Oobopyoosanue
Mukpockor.
MukponpenapaTsl KIETOK KOPEIIKa JIyKa.

Tema 6. HacsieACTBEHHOCTh 1 HK3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun renetuku. Victopust pa3BuTus reHeTUKU. Poiib miuTonoruu u sMOpHoIoruu
B CTAHOBJICHHH T'€HETUKU. BKilag poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKHA. MeTobl
TeHETUKH (TUOPUAOJIOTUYECKUM, IMTOTCHETUYECKUN, MOJIEKYIApHO-TeHeTuYecKuii). (OCHOBHBIC
reHeTUYECKUE NOHTHSL. | 'eHeTnuecKasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXEMaxX CKpELIMBaHUN.

3aKOHOMEPHOCTH HacJIeZIOBAHUS MIPU3HAKOB, ycTaHOBIEHHbIE . MenneneM. MonoruOpuaHoe
CKpelllMBaHHUE. 3aKOH €IMHO-00pa3us THOpHUIOB IEpBOro MokosieHud. lIpaBuino AoMuHUpOBaHUS.
3aKoH pacIienieHus Mpu3HakoB. ['unore3a uncrorsl ramet. [lonHoOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpugHoe  cKpemiuBaHME.  3aKOH  HE3aBHUCHUMOIO  HAcCJleIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTMOPUIHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEE CKpElIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEUIUBAHUS JUIsl OTPEIeNIEHUsI TeHOTHIIa OCOOH.

CuermienHoe HacienoBanue npusHakoB. Padora T. Moprana no crenjieHHOMY HacjlIeI0BaHHUIO
reHoB. Hapyiienue criernieHusi FeHOB B pe3y/ibTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOpUsl HACIIEJCTBEHHOCTH. | eHeTuUeCcKue KapThl.

I'enetnka mona. XpoMOCOMHOE ompenenaeHue mona. AyToCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorametHsie U reTeporameTHble Opranu3Mbl. HacinenoBanue npru3HaKoB, CLHEMICHHBIX C TIOJIOM.

N3menunBocTh. Busibl M3MEHUMBOCTH: HEHACIIEACTBEHHAs: U HaciencTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKa  MOJAU(PHUKAMOHHON  HM3MEHYMBOCTH.
Baprnanmonnslii psnx u BapuanvoHHas Kpuas. Hopma peaknuum npusnaka. KonmdecTBeHHbBIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnenctBenHasi, Wi TeHOTUIMYECKas, W3MEHUYMBOCTh. KoMOuHATHBHAs HW3MEHUYHMBOCTD.
Meii03 1 MOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOW U3MEHYMBOCTH. MyTarimoHHass U3MEHYUBOCTD.
Knaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIC, T€HOMHBIE. YacToTa M NPUYUHBI MYTaIlHil.
Myrarennble (pakToppl. 3aKOH TOMOJIOTUYECKHX pSAJOB B HACIEACTBEHHON HW3MEHUYMBOCTH
H.U. BaBunoga.

BresaepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka wuyenoseka. Kapuotunm uyenoBeka. OCHOBHbIE METOAbl T'€HETUKH YEJIOBEKA:
reHealornYecKuii, OJIM3HEOBBIH, INTOT€HETUYECKHM, OMOXUMUYECKUHN, MOJIEKYJIIPHO -T€HETUYECKUI.
CoBpeMeHHOE ONpeeIeHNEe I'eHOTHUIIA: MTOJHOI€HOMHOE CEKBEHHPOBAHUE, FT€HOTUIIMPOBAHUE, B TOM
gucine ¢ nomoulpto [II[P-ananuza. HacnenctBenHble 3a0ojieBaHHs uelOBEKa: TIeHHbIE OO0JIE3HH,
00JIe3HNM C HACJIEICTBEHHOW MPEapacIioyioKeHHOCThIO, XpPOMOCOMHBIE 0Ooje3Hu. CoMaTuyeckue u
reHepaTuBHble MyTanuu. CTBoJIOBbIe KIeTKU. [IpuHIMIBI 310poBOro 00pasa >KW3HU, JUATHOCTUKH,
NpOoQUIAKTUKA M JICYCHUS TEeHETHYECKUX Oolie3Hel. MeauKo-TeHeTHYecKoe KOHCYJIbTUPOBAHUE.
3HaueHne MEAMIMHCKOW TEHETHKU B MPEAOTBPAIEHUU W JICYCHUH T'eHETHYECKUX 3a00eBaHUil
YeJ0BeKa.

Hemoncmpayuu

MonoruOpuaHoe CKpeluBaHue 1 ero HIUTOTeHEeTHYECKasi OCHOBA.
3aKOH pacILEIJIEHNs U €r0 HUTOIN€HETUYECKask OCHOBA.

3aKOH YUCTOTHI T'AMET.

JIurubpuiHoe CKpeluBaHue.

[{uTonornyeckre OCHOBBI AUTMOPUIHOTO CKPELIUBAHMUS.
B3aumonelicTBue ajelbHbIX TEHOB.

Bubl n3ameHYMBOCTH.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexknuss Kak Hayka M MpOLECC. 3apOoXkKACHUE CEIEKIUM M JOMECTUKalusd. Y4YeHHe
H.U. BaBunoBa 0 IHEHTpax MPOUCXOXKICHHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

14



CoBpeMeHHbIE METOJbl CEJIEeKIMU. MAacCOBBIi M WHAWBUIYAJIbHBIH OTOOPHI B CEJECKIHH
pacTteHuii ¥ KUBOTHBIX. OlleHKa 3KCTepbepa. BIM3KOPOJACTBEHHOE CKpEUIMBAHUE — WHOPUIMHT.
Uucrag nuaus. CkpeliuBaHWe YMCTHIX JMHMHA. 'eteposuc, wim rubpujaHas cuia. HeponctBeHHoe
cKpemBanue — ayropuuHr. Otnanénnas rudpunuzanus u e€ ycrnexu. VIckyccTBeHHBIN MyTareHe3 1
IIOJTY4YEHHUE MOJIMILIONAOB. [JOCTHIKEHHSI CEJIEKIIUU PACTEHHUM, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorust kak oTpacib MNpPOU3BOACTBA. ['€HHas WHXKeHepus. OTambl CO3AHUS
pexomOunanTHoU JIHK u Tpancrennsix opranu3zmoB. Knerounas nmxenepus. Kiierounsie KylbTypHl.
MUuKpOKIIOHaIBHOE pa3MHOXEHUE pacTeHuN. Kitonuposanue BBICOKOIIPOTyKTUBHBIX
CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ATHUecKue npodaemsl. MO — renetuuecku
MO (UIMPOBAHHBIC OPTAHU3MBI.

Jemoncmpayuu
I'epOapuit cenbCKOX035MCTBEHHBIX PACTEHUN.

Tema 8. DBoONIMOHHAS GHOJIOTHSI

[Ipeanocelnkn BOSHUKHOBEHHUSI SBOTIOIMOHHON TEOPUHU. DBOIOIMOHHAS TEOPUS U €€ MECTO B
ouosiorun. BiustHuE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUHU U IPYTUX HAYK.

CeugerenbctBa 3BoJoNMH. [lameoHTOIOTMYECKHE: TTOCIEIOBATEILHOCTh MOSBJICHHUS BUIOB B
MaJCOHTOJIOTUUECKON JIETOTIUCH, TiepexoaHbie (opmbl. buoreorpaduueckue: cXoAcTBO M pasaudne
dayH u G10p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W PA3IMUUAS IMOPHOHOB PaA3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIC, pyJAMMEHTapHBIC OPTaHbl, aTaBU3MBI.
MonexkynsapHO-OHOXUMHUYECKHAE:  CXOJCTBO  MEXaHHW3MOB  HACJIEJACTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPraHu3MOB.

OpomonronHast Teopust U. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHHUS JTapBUHU3MA. J[BHOKyIHe
CHJIBI 3BOJIIOLIMM BUAOB 10 [lapBuHY (M30BITOUHOE PAa3MHOMXKEHHE IPU OTPaHUYEHHOCTH PECYPCOB,
HeornpeAeaéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus sBostonun (CTI) u €€ 0CHOBHBIC MOJI0KEHHUS.

MuxkposBosmtornus. [Tomysasius Kak eUHNUIA BUAA U IBOJIOLUH.

JBwkymue cuibl ((GakTopbl) SBOJIONUH BHUIAOB B Mpupojae. MyTallMOHHBIA TIPOIECC H
KOMOMHATHBHAs U3MEHYUBOCTh. [lonmyssiinoHHbIe BOJIHBI U Apeiid reHoB. M3onsus u Murparus.

EctectBennslit 0T00p — Hampasistouil pakrop sBomtoruu. opMbl €CTECTBEHHOTO 0TOOpAa.

[IprcnocobaeHHOCT, OPraHU3MOB KakK pe3yabTaT 3BOMIONMU. [Ipumepsl mpucnocoOaeHui y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTALIUH.

Bun wu BupooOpazoBanue. Kputepuum Buma. OcHoBHbIe (GOpPMBI  BHII000pPa30BAHUSA:
reorpauueckoe, 3K0JIOrHIECKOE.

Makposomtorusi. Dopmbl  dBostonMH:  QuUIETHYECKas, JWBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxxaeHne OT HecHelUalIu3UpOBaHHBIX HpeakoB. [Iporpeccupyromias crenuanu3amms.
AnantuBHas paguaius.

Hemoncmpayuu

®opmbl 60pBHOBI 3a CYIIECTBOBAHHUE.
EctectBennslit 0TOOD.
MHuoroo0pasue copToB pacTeHUH.
MHuoroo0pasue nopo >KHBOTHBIX.
MyranroHHas "3MEHUHUBOCTb.
Bopnba 3a cymiectBoBanue.
[IpucnocobaeHHOCTH OPTaHU3MOB.
I'eorpaduueckoe BumooOpa3oBaHue.
DKOJOTHYECKOe BUI000pa30BaHuE.
Oobopyoosanue

Kosnekuust HACEKOMBIX ¢ pa3IMYHBIMU TUIIAMU OKPACKHU.
Habop miooB u cemsiH.
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Tema 9. Bo3HUKHOBEeHMe M Pa3BUTHeE KU3HH Ha 3eMule

JloHayuHblEe NpPEJICTaBICHUS O 3apOXKACHUM >KW3HU. HayuHble Trunore3bl BO3SHMKHOBEHMS
XKU3HM Ha 3ewsie: abMOreHe3 M NaHclepMus. XHUMHMUYECKas 3BOJIOLUA. AOUOTEHHBIN CHUHTE3
OpraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKIACHUE XUMHYECKON
sBosmrony. HawanbHble 3Tambl Ouosiornueckoil spomtonuu. I'mnoresza PHK-mupa. ®opmupoBanue
MEOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM ¥ WX OSBOJIOLUS.
®opMUpPOBaHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emiie 1o spam u nepuojaaM. Karapxeil. Apxeiickas U ImpoTepo30icKas
apbel. [lanmeo3oiickas spa u e€ mepuoabl: KEeMOPUMCKUN, OPJOBUKCKUN, CHUIYPUICKUN, EBOHCKHM,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3so30iickas 3pa U €€ MepHuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJ€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeoJIOTHYeCKuX IMpoieccoB. OCHOBHBIE 3Tambl 3BOJIIOLMU
PacTUTEIBLHOTO M KUBOTHOTO MHpa. ApomMopo3bl Yy pacTeHuil u *KUBOTHBIX. [losiBieHue, pacuBer u
BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

DBOJIIOLMS YesloBeKa. AHTPOIIOJIOTHS KaK HayKka. Pa3BuTHe NpeacTaBieHnid 0 MPOUCX0XKACHUN
yenoBeka. Metoasl u3ydeHus aHTpomnoreHe3a. CXoAcTBa M pPa3iIUyusl 4YEJIOBEKAa M JKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeIoBeKa.

JiBukymue cuibl (hakTopbl) anTponorenesza. HaciencrTseHHas ”3MEHYMBOCTD U €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.
Hemoncmpayuu
CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA M UEJI0BEKOOOPa3HbIX 00€3bsH.

OcHOBHBIE MECTa MaJeOHTOJOTHYECKMX HaXOJOK IMPEIKOB COBPEMEHHOro 4yenoBeka. JlpeBHeiimiue
JIFO]TN.

JpeBHUE NHOIU.

[TepBBie COBpEMEHHBIE JIFO/H.

YenoBeueckue pachl.

Tema 10. Opranu3mbl U OKpYy:Kalwias cpeaa

DKOJIOTHS KaK HayKa. 3aJlayd M pa3/ielibl SKOJOTMU. MeToIbl SKOJIOTHYECKUX UCCIEIOBAHMIA.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl obuTaHusg OPraHu3MOB: BOJHAs, Ha3€MHO-BO31yIIIHAs, TTOYBCHHAS,
BHYTPUOPraHU3MEHHas.

Oxkosornueckue ¢akropel. Kiaccudukanus skojgorndeckux ¢GakTopoB: aOHMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTeHHBIE. J[elicTBHE 3KOJIOTHUECKHX (haKTOPOB HA OPTaHU3MBI.

Abunotuueckue (HakTopsl: CBET, TeMIieparypa, BiaxHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JACHCTBUIO a0MOTHYECKUX (PaKkTOpOB. broornueckre puTMEI.

buotnueckue ¢dakropsl. Buasl 6MOTHYECKUX B3aMMOJICHCTBUIN: KOHKYPEHIIUS, XUIIHHYECTBO,
cum6buo3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HAYeHHUE OHWOTHYECKUX B3aUMOJCUCTBUN IS
CYIIIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.
emoncmpayuu
Kapra npupossIx 30H 3emin.
Cpenbl 0OuTaHUS OPraHU3MOB.
DOoTONEPHOAU3M.
[Honynsauuu.
ITumeBsie Lemnmu.

Tema 11. Coo011ecTBa U IKOJOTHYECKHE CUCTEMBI

Coo01iecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIeHO3a: BUJOBasi, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuiienas). Bunsl-noMmunantel. CBS31 B OUOIIEHO3E.
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DKkonoruveckne cucteMbl (3kocucteMsbl). [loHsTme 00 »3KocWcTeMe H  OHOTEOICHO3E.
@DYHKIHMOHAIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IIPOJYLIEHTbI, KOHCYMEHTBI, penyueHTbl. Kpyrosopor
BEIIECTB U MOTOK PHEPruu B 3KocucTeMme. Tpoduueckue (MuieBbie) ypoBHH dKocucTeMbl. [luiieBbie
nenu M cetd. OCHOBHbIE IIOKa3aTelu SKOCUCTEMbI: Ouomacca, NPOAYKLUSA. OKOJIOIMYECKUE
NUPaMUAbl:  TPOMYKLIWH, YHUCICHHOCTH, Ouomaccel. (CBOWCTBa 3KOCHUCTEM: YCTOWYHBOCTH,
camoperyinauus, pazsutue. Cykueccus.

[Ipupoansie 3KOCHUCTEMBI. OKOCHUCTEMBI 03€p M pEeK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBL. ATpPO3KOCHCTEMBI. YpOOsKOCHUCTEMBbI. buosiornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycToWdmBOCTH dKocucTeM. CoXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Jemoncmpayuu

[TumeBbie nenu.

buoneHo3: cocraB u cTpykTypa.
[Ipupoausie cooOuiecTBa.
Ilenu nutanus.
DKoJlornyecKas nupamua.
buocdepa u uenoexk.
DKocucTeMa HUPOKOIUCTBEHHOTO JIeca.
DKocHCTEMA XBOMHOTIO JIeca.
buorenos somoéma.
ATrpo1EeHO3.
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TemaTn4eckoe IJIAHUPOBAHHUE

TemaTHyecKUii0JI0K,T
eMa

OcHOBHOecOepxaHne

0CHOBHbIeBI/IIlI)IJ]eﬂTe.]'lI)HOCTI/Iy“IaIIII/IXCﬂ

TEMA 1. BUOJIOTHUSI KAK HAYKA (2 4)

buonorus kak Hayka.
Meronan! no3Hanus
XKHUBOH Mpupozs! (2 4)

Buonorust kak Hayka. CBsi3u OMOJIOTHU C
00IIIeCTBEHHBIMH, TEXHUYECKUMH U JPYTHMHU
€CTECTBCHHBIMU HayKaMH, QUIOCOpUEH, pelnurueH,
STHUKOH, SCTETUKON 1 TpaBoM. Poib Orosoruu B
(hOopMHPOBAHUH COBPEMEHHOW HAYYHON KapTHHBI
mupa. CricreMa OHOJIOTHYECKUX HayK. MeToJIbl
[T03HaHMS KUBOW MPpHUPO/IbI (HaOIIOAEHHE,
JKCIIEPUMEHT, OMHICAaHNE, U3MEPEHHE,
KJaccu(pUKaIus, MOIEIMPOBAHNE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

PackpriBath copep:kaHue TEPMUHOB U MOHATUI: HAYYHOE MUPOBO33PEHUE,
Hay4yHas KapTUHA MUpa, HAYYHbIA METOJ, TUII0TE3a, TEOPHUSL, METOJIbI
HCCIIEIOBaHUSL.

XapakTepu3oBaTh OUOJIOTHIO KaK HAyKy, €€ MECTO U POJIb CPEIAH IPYTUX
€CTECTBEHHBIX HayK.

[Tepeuncnsare pasjenbl ONOJOTHU B COOTBETCTBUH C O0BEKTAMH U3Y4CHUS.
Ha3piBaTh BakHe#HIIINE OTpaCciiv OMOIOTMYECKUX 3HAHUH U 3aJ1a4M, CTOSIINE
niepen 6uomnorueit XXI B. PackpriBaTh coepxaHue TEPMUHOB U TOHSATHI:
HaY4YHBII METOJI, METOJIbl UCCIIEIOBAHUA.

XapakTepu3oBaTh OCHOBHBIE METO/IbI TO3HAHUS HKUBOW MPUPOJIBIL:
HaOIIoZICHNE, DKCIIEPUMEHT, ONTUCaHNE, H3MEPEHHE, KITacCH(DHUKAITHS,
MO/ICIMPOBAHKE, CTATUCTHYECKAs] 00pa0OTKa JaHHBIX.

TEMA 2. ’KUBBIE CUCTEMBbBI U UX OPTAHU3ALIUSA (2 u)

Buonoruueckue cucremsl, | JKupble cucTeMbl (OHOCHCTEMBI) KaK IPEAMET
MPOIIECCHl M X U3YyUeHHE | u3ydeHus: ononoruu. OTINYre )KUBBIX CUCTEM OT
(2 9) HEOPTaHWYECKOU MPUPOIBI.

CgoiicTBa OMOCHCTEM H UX pa3HooOpasue. Y pOoBHH
OpraHu3anuy OMOCHCTEM: MOJIEKYJISIPHBIH,
KJIETOYHBIHN, TKAaHEBBIN, OpraHU3MEHHBIH,
MONYJISIHMOHHO-BUIOBOM, 3KOCHCTEMHBII
(buoreorieHOTHUECKHI ), OMOChEepHBII.

PackpbiBaTh cojepikaHie TEPMUHOB M TIOHSTHIA: cCHCTeMa, OUOIOrniecKas
CHCTeMa, DJIEMEHTBI CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA KUBBIX
crcTeM, OOMEH BEIeCTB, Pa3MHOXEHUE, POCT, Pa3BUTHE, HACIE/ICTBEHHOCTD,
WU3MEHYHBOCTD, Pa3JIpaXMMOCTh, SHEPT03aBUCUMOCTD, YPOBHU OpTraHH3aIluH
KU3HH (OMOCHCTEM ).

XapakTepu30BaTh MPUHIIAIBI OPTAaHU3AIUH OMOCHCTEM: OTKPBITOCTh, BBICOKAS
YIOPSA0YEHHOCTD, CAMOP ETYIISIIHS, UEPAPXHIHOCTb.

[Mepeuncnars yHUBEpcaIbHbIE CBOWCTBA JKUBOTO: SIMHCTBO XHMHUYECKOT'O
COCTaBa, Pa3PaXUMOCTh, TBIKEHHE, TOMEOCTa3, POCT U Pa3BUTHE,
HACIIE/ICTBEHHOCTh, U3MEHYHBOCTb, YBOIONHUS (IPUCIIOCOOIICHHE K
U3MEHSTIONHMCS YCIIOBHSIM).

[TpuBOAUTH IPUMEPBI OHOCHUCTEM PAa3HOTO YPOBHS OpraHH3aIlluK U
CpaBHUBATH MPOSIBIICHUS CBONUCTB KHBOT'O HA PA3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MPOIECCHI, TPOTEKAIOIINE B OHOCHCTEMAX
OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH, CAMOBOCIIPOU3BE/ICHHUE,
CaMOoperyJsIus, pa3BUTHE.

TEMA 3. XUMHMUYECKHIH COCTAB U CTPOEHUE KJIETKH (6 u)
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XUMHUYECKUN COCTAB
kierku. CoctaB u
CTpOCHUE OEIKOB.
®epmenTH! (2 1)

XHUMHUYECKUN COCTAB KIETKH. XUMUYECKUE
3JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOJIEMEHTHI. Bona
Y MUHepalbHbIe BenlecTBa. OU3NKO-XUMUUECKHE
IIPOLIECCHI, IPOTEKAIOIIUE B KUBBIX CUCTEMAX.
@OyHKINN BOJIbI U MUHEPAIbHBIX BEIIECTB B KIIETKE.
[Nonnepxanue ocMoTHYECKOro OanaHca.

Benku. CocraB u cTpoeHue 0EIKOB. AMUHOKUCIOTHI
— MoHOMepHI OenkoB. HesameHnMble 1 3aMeHUMbIe
aMUHOKHCIIOTHl. AMHUHOKHCIOTHBIN COCTaB. Y pOBHH
CTPYKTYPBI OEIKOBOM MOJIEKYIbI (IepBUYHAS,
BTOpUYHASL, TPETUYHAS U YETBEPTUUHASI CTPYKTYpa).
Xumuueckre cBoiicTBa O6enkoB. bronorndeckue
(GyHKINY OEITKOB.

DepMeHTH — OHOIOTHYECKHE KaTaIu3aToPbI.
Crtpoenne pepmeHTa: aKTUBHBIN LIEHTP, CyOCTpaTHAs
cneruduaHocTb. KopepmenTsl. BuramuHbI.
O1inuns pepMeHTOB OT HEOPTaHUYECKUX
KaTaJIM3aTOPOB.

PackpoiBaTh copepkaHie TEPMUHOB M IOHSITHIA: 3JIEMEHTHI-OUOT€HBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHThI; MUHEPAJIbHBIE BEIIECTBA, MOJIEKYJA BOABI
KaK JIMII0Jb, BOIOPOAHBIE CBS3U; THAPO(UIbHBIEC 1 THIPO(OOHBIC BEIIECTBa,
(hepMeHThI, aKTUBHBIH LEHTP, CyOCTpaTHAast CIeNU(PUIHOCTD, KOQEPMEHTEHI,
OCITKU-aKTUBATOPBI U OCIKU-UHTHOUTOPBI, OCIIKH, TOJIUMEPBI, MOHOMEPHI,
AMUHOKHCJIOTHI, IENTHHAS CBSI3b, MOJIUIENTH, A€HATYpaLHs.

Jloka3pIBaTh €IMHCTBO 3IEMEHTHOI'O COCTaBa KaK OJTHO U3 CBOMCTB JKHUBOTO.
Pacnipenenars xuMuuecKkre 371€MEHTHI IO TPYTINaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOT O MIPE/ICTABUTENHCTBA B OPraHU3Me; XapaKTepH30BaTh POib
OTJENBHBIX JJIEMEHTOB.

BrISBIATH CBSI3b MEXKIY COCTABOM, CTPOSHHUEM MOJIEKYJIBl XUMHUECKOTO
COCIMHEHUS U ero QYHKIMSIMH B KIIETKE.

XapakTepu3oBaTh OelIKH KaK KIacC OPraHWYeCKUX COeINHEHUN;
KJIaCCU(PUIIMPOBATH WX IO CTPOCHUIO (TI00YIsIpHBIE U PUOPHILISpHBIE
0EJIKH), TIEPEYHCIISITh U XapaKTepH30BaTh PYHKIMH OCIKOB.

Yka3piBaTh OTIIHYUS (PEPMEHTOB OT HEOPTAHWYECKUX KAaTaIN3aTOPOB.
OOBSICHATH PO PEPMEHTOB B (PYHKIIHOHUPOBAHUH YKUBBIX CUCTEM, B
IPOMBIIUIEHHOCTH, B MEAULIMHE, B IOBCEJHEBHON KU3HU YEJIOBEKA.

VYrnesoasl. JIMDHUIbI.
HyxienHOBBIE KHCITOTHI.
ATO (2 9)

YrieBoasl: MOHOCaXapuas! (TIIIOK03a, prbo3a u
Je30KCHpr003a), mucaxapuasl (caxaposa, JIaKTo3a) U
TToJTcaxapuabl (Kpaxmall, TIIHKOTEH, TEIITI003a).
buonornueckune QpyHKIINN yrIEBOIOB.

Jlumuaer: TpurAnepusl, GochonnuraBl, CTEPOHIbI.
I'mapoduasHO-THAPOPOOHEIE CBOHCTBA.
buonornueckue pynkiun mumuaoB. CpaBHEHHE
YTIIEBOJIOB, OSITKOB U JINTTHIOB KaK HCTOYHHKOB
SHEPTHH.

Hyxneunossie kucnotsl: IHK u PHK. Hykneoruast
— MOHOMEpHI HYKJIIEMHOBBIX KUCIIOT. CTpoeHHEe U
¢dbyraxmun [JHK. Ctpoenne u pynakinun PHK. Bugbt
PHK. AT®: ctpoenne 1 GyHKIHM.

PackpbiBaTh comepxaHie TEPMUHOB M TTOHITHIA: YTIEBOIBI, MOHOCAXapPHUIbI,
JUcaxapuIbl, IOJCcaxapuIpl, TII0K03a, prdo3a, 1e30KCcupr0o3a, caxaposa,
JIAKTO03a, MAJIbTO3a, IEJUTI0N03a (KIeT4aTKa), Kpaxmall, TIINKOTeH; JIUIH/IBI,
TPUTIIHAIEPUABI (KUPHI, Macia), HOCHOTUTTHIBI, CTEPOUIBI,
ne3okcupruOonykienHoas kucnora (JJHK), pubonyknenHoOBas Kuciaora
(PHK), HyKIT€OTH, TONWHYKICOTH THAS TETTh (IOJMHYKIEOTH]T ),
KomruieMenTapHocTh, pynkunu JJHK (xpanenne n mepemava HacineaCTBEHHON
nHpopmarum); Buasl PHK (nHbopManmonHas, TpaHcImopTHas,
pubocomanbHas); ageHo3uaTpudochar (ATD), MakposprudecKkas CBS3b.
XapakTepru30BaTh YIIIEBOIBI, JIUIUAIBI KaK KIIACC OPTaHMYECKUX COCTIMHEHHH,
HYKJIGHHOBBIE KMCIIOTHI KaK XMMHUYECKHIE COCTUHEHHSI 1 HOCUTEIN
HACJIEZICTBEHHOW WH(OpMAITUHL.

KiaccudummpoBats yrieBoas! ¥ TUMUABI 10 CTPOSHUIO; TIEPEIUCIISTh
(hyHKITY YTTIEBOJOB U JIUITH]IOB.

CxemaTtnuecku n300pakaTh CTPOSHHE MOJIEKYIT YIIIEBOIOB, JIUITUIOB,
CTpOEHWE HYKJIEOTU OB, MOJIEKYIT HYKIIEMHOBBIX KucioT, ATO.

OTMeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYJ HyKienHoBbIX kuciot (JJHK,
PHK) u AT®.
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Meronbl uzydeHus
kierku. Knerounas
teopusi. CTpoeHue
3YKapUOTUYECKOU KIETKU
29)

Hutonorust — Hayka o kierke. Knetounas teopust
— MpUMep B3aUMOJICHCTBUS UeH U (JaKTOB B
Hay4YHOM MO3HAHUU. MeTOoAbl U3YUEHUS KICTKH.
Kierka kak nenoctHas xuBasi cuctema. Oomue
MPU3HAKU KJIETOK: 3aMKHYTas Hapy)XKHasi MeMOpaHa,
monekynsl JJHK xak renernueckuii anmapar,
cucTeMa cuHTe3a Oenka. THUIbl KIeTOoK:
SYKAPUOTHUYECKAS U TPOKAPUOTHIECKASI.
OCOOCHHOCTH CTPOSHHS MPOKAPUOTUYCCKON KIICTKH.
Kiterounas crenka O0aktepuii. CtpoeHue
SYKAPUOTUIECKOMN KIeTKH. OCHOBHBIC OTIUIHS
PaCTHUTENBHOM, )KUBOTHOM U TPUOHOM KIIETKH.
IToBepXHOCTHBIE CTPYKTYPBI — KJIETOYHAsI CTEHKA,
TIIMKOKAIMKC, UX GyHKIuK. [Inazmarnyeckas
MeMmOpaHa, e€ CBONCTBA U (PYHKIIMH.

uromra3zma u e€ opranonasl. OqHOMEMOpPaHHBIC
opranouns! kinerkn: JI1C, ammapat I'onbmxwy,
nu30coMBl. [1oTyaBTOHOMHBIE OPTaHOHIBI KIISTKH:
MUTOXOHAPHUH, TacTuabl. [Ipoucxoxaenne
MUTOXOHAPUM U TuIacTUA. Bujsl mactum,
HememOpanHbIe OpraHOUIBI KIETKH: pHOOCOMEI,
KJICTOYHBIH IIEHTP, IEHTPUOIHN, PECHUYKH, KTyTHKU.
@OYHKIMU OPraHOUJOB KIETKHU. BKiroueHusl.

Anpo — perynsaropHbIi neHTp kinerku. CTpoeHue
sipa: saepHas 0007104Ka, Kaproria3Ma, XpOMaTHH,
SIAPBIIITKO. XPOMOCOMBI.

TpaHCHIOPT BENIECTB B KIIETKE.

PackpoiBaTh copepkaHie TEPMUHOB U TIOHSTHI: KIIETKa, LIUTOJIOTHS;
PacKphIBaTh COIEPKAHUE IMOIOKEHUN KIECTOYHOH TEOPHH, KIETKH
(9yKapuoTHUecKasl, TpOKapuoTHUYEeCKast), Ila3MaTuieckas MeMopana
(nna3maneMma), TIIMKOKAJIUKC, TPAHCTIOPT BEIIECTB (TTACCUBHBIN, aKTUBHBIN),
3HAO0IUTO3 ((harouTo3, MUHOIIUTO3),3K301UTO3, KIIETOYHAs CTECHKA,
HYKJIEOU /I, IIUTOIIa3Ma, OPTaHOU b, SHI0MIa3MaTHdeckas cetpb (JI1C),
arrapar FOJ’II)I[)KI/I, JIN30COMBI, BaKyOJib, MUTOXOHAPUH, IJIACTUABI
(XJIOpoIIacThl, XPOMOIIACTHI, IEHKOIIIACTHI), pHOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIHN HEHTp (LIEHTPOCOMA), PECHUYKH, KTYTUKH, BKIIOUEHUS, SAPO,
saepHasi 000J104Ka, KaproriazmMa, XpOMaTrH, SIPHIIIKO, XPOMOCOMBI.
Hepe‘-II/ICJ'IHTB 1 XapaKTEpU30BaTb OCHOBHEBIC MCTO/IbI NU3YYCHUSA KIICTKU
(MpUroTOBNIEHNE CPE30B, OKPAIIMBAHNE, MUKPOCKOIIMPOBAHUE,
neHTpuyrupoBanue, KyJlbTHBUPOBAHUE KIETOK U TKaHEH ).

CpaBHHUBATH MEXITy COOON dyKAaPHUOTHIECKUE U TPOKAPUOTHISCKUE KIIETKH,
OTME€YAaTh CXOACTBO U pa3jinyuid B CTPOCHUH KIIETOK 6aKTepPII>'I, KHUBOTHBIX,
pacTeHuii u rpuboB.

OnuceIBaTh CTPOSHUE DYKAPUOTHICCKON KIIETKH IO N300payKeHHSIM U Ha
MUKpOIpenaparax; KIacCupUINPOBaTh OPraHOUIbI B 3aBUCHIMOCTH OT
0cOo0eHHOCTEH UX CTpoeHUs (0AHOMEMOpaHHbBIE, IByMeMOpaHHbIE,
HeMeMOpaHHBIC);

OITUCHIBATH (PYHKIIMU KaXKJOT0 OPTaHOUIA B KIIETKE.

XapakTepu3oBaTh KIETOYHOE SAPO KaK MECTO XpaHeHUsl, epenadu (yaBoeHue
XPOMOCOM) U peaTu3ariuy (TPaHCKPHIIIHS) HacaeICTBEHHOW HH(pOpMAaITiu
KJICTKU.

[epeunciaTs 1 OMUCHIBATH KOMITOHESHTHI SIIPA U UX QYHKITHH.
CxeMaTHYHO U300paXkaTh CTPOCHUE PACTUTEIBHON U KUBOTHOW KIICTKH.
OOBICHATH OMOJOTHYECKOE 3HAUCHNE TPAHCIIOPTA BEIIECTB B KIICTKE.

TEMA 4. KU3HEJAESTEJBbHOCTbD KJIETKH (24)

BrocunTes 6enka.
Hexnerounsie popmbt
YKU3HU — BHUPYCHI (2 1)

Peakunn maTpudHOro cuHresa. I'enernueckas
nHpopmarus u JJHK. Peannzamms reaerndeckoit
nH(opMaruu B KiIeTke. | eHeTHIeckuii Ko 1 ero
cBoiicTBa. TpaHCKpUINLIMA — MaTPUYHBIA CUHTE3
PHK. Tpancnsmust — OuocuHTe3 Oenka. DTamsl
tpancisauuyu. Koqupoanue aMuHOKHCIOT. Ponb
pubocoM B OMOCHHTE3€e OerKa.

Hexnerounsie hopmsl sxu3Hu — Bupychl. Vcropus
otkpeiThs BupycoB (/1. U. ViBanoBckuit).

PackpriBaTh copep:kaHue TEPMUHOB U OHSITHI: I'€H, TEHETUYECKUI KO,
MaTpPUYHBIN CUHTE3, TPAHCKPUIILMS, TPAHCIALMS, KOIOH, aHTUKOJIOH,
pubocoMa, eHTpaIbHasi JOrMa MOJIEKYJISIpHON OMOJIOrUH, BUPYC,
BHUPYCOJIOTHS, Karicus, 6akreprodar, BUpyC IMMyHOIEPHUINTA YETOBEKa
(BHY), oHKOTeHHBIE BUPYCHI.

Omnpenensate CBOMCTBA T€HETUUECKOTO KOJa (TPUILIETHOCT, OJHO3HAYHOCTD,
BBIPOXIEHHOCTh, YHUBEPCAJIbHOCTh, HEEPEKPHIBAEMOCTh, HENPEPHIBHOCTH ).
OnwuchIBaTh 3TANbl peajr3aluy HaclIeACTBEHHON NH(POPMAaLH B KIIETKE.
CpaBHMBaTh peakuuu MatpuyHoro cuaresa monekya PHK u Genka B kierke.
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Oco0eHHOCTH CTPOEHHS U )KU3HEHHBIH [IHKIT
BHupycoB. bakrepuodaru. boiesnu pacrenui,
YKUBOTHBIX U UEJIOBEKA, BBI3BIBAEMbBIE BUPYCAMH.
Bupyc nmmynoneduiura yenosexa (BUY) —
B030yautens CITMla. OOpaTHast TpaHCKPUTIIHS,
peBeprasa, unrerpasa. [Ipodunakruka
pacmnpocTpaHeHus] BUPYCHBIX 3a00JICBAaHHMA.

XapaKkTepu30BaTh BUPYCHI KaK HEKJIETOUHYIO (DOpMY KU3HU; OCOOCHHOCTH
CTPOCHHSI U YKU3HEHHBIH UK BUPYCOB.

OnuceIBaTh >KU3HEHHBINA UK BUPyca IMMYHOE(QHIINTA YeTIOBEKa;
paznuyath Ha pucyHkax BTM (Bupyc TabauHoli Mo3auku), 6akrepuodar,
BUUY.

OOO0CHOBBIBATH U COOIOATH MEPBI MPOPHUIAKTHKHA PACIPOCTPaHEHHUS
BUPYCHBIX 3200JIeBaHUl (pecIpaTOpHBIC, KEMYJOYHO-KHILIEYHBIE, KIEIEBON
sunedamut, BUY-undekius).

TEMA 5. PASMHOXXEH

HUE U UTHAUBUAYAJIBHOE PASBBUTUE OPITAHU3MOB (4 4)

JKM3HeHHBIN TUKIT
KieTku. JleneHue KiIeTKu.
@opMBbl pa3MHOXKEHUS
OpTraHu3MoB (2 )

KneTounblii HUKII, MIIM )KU3HEHHBIA [TUKJI KICTKH.
Hurepdasza u mutos. [Iporeccsl, mpoTekaroye B
nHTEepdasze.

Perukanus — peakiusa marpuyHoro cunresa JJHK.
Ctpoenne xpoMocoM. XpOMOCOMHBIA HA00p —
KapuoTun. JUIIOuIHBIN 1 TariouIHbIN
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBL.
I{utonornueckre OCHOBHI Pa3MHOKECHHS U
HWHJIMBUTyaJIbHOTO PA3BUTUS OPTaHU3MOB.

Henenne kmerku — MuTo3. CTaguy MUTO3a.
IIpouecchl, NpOUCXOAAIINE HA PA3HBIX CTAIUAX
MHTO3a. BHONIOrn4eckuii CMbICI MUTO3a.
[MporpamMmupyemast THOENb KJIETKH — aIloITo3.
Metio3. Cramun meiio3a. [Ipomecchl, mpoucxoasimme

Kpoccunrosep. buonorndeckuid cMbIC U 3HaUEHHE
Mero3a.

DopMBI pa3MHOKEHHUSI OPTAaHU3MOB: OECTION0€ U
monoBoe. Buapl 6ecrionoro pa3MHOKEHHSI: IEIIEHUE
HaJBOE, TIOYKOBAHHUE OJJHO- 1 MHOTOKJIETOYHBIX,
copooOpa3oBaH¥e, BEreTaTUBHOE pa3MHOKEHHE.
HckyccTBeHHOE KITOHUPOBAHHUE OPTaHU3MOB, €70
3HAYEHHE IS CENEKIINH.

[TomoBoe pa3sMHOXKEHUE, €r0 OTINYUS OT OECIIONOTO.

Ha ctaausix meiiosa. [ToBeneHne XxpoMocoM B Meko3e.

PackpbiBaTh cojiep>kaHu€ TEPMUHOB U MIOHSITUIN : KIIETOYHBIN LIUKII,
uHTep(dasa, permKaIys, XpoMocoMa, KapruOTHII, TAIIONIHBIN, TUTLTON THBIH
XPOMOCOMHBIH HabOp, XpOMAaTH/IbI, MUTO3; €ro cTafauu: ipodasa, meradasa,
aHadasza, Tenodasza, Meiio3, KOHBIOTAIHSI XPOMOCOM, TTePEKpECT
(KpOCCHHTOBEp) XPOMOCOM, TaMEThI, PA3MHOKEHHE, KIIOH, MTOJIOBBIE KIIETKU
(ramersl), STTIEKIIETKA, CIIEPMATO30M/I, 3UTOTA, JIeICHHE HaJ[BOE, IIOYKOBAHNE,
cropyJsius, (hparMeHTaIrs1, BEreTaTHBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3sMHOXKEHHE, OTbUICHHUE, JIBOMHOE OTIOOTBOPEHHE, TIONOBBIE JKEIE3bl,
CEeMEHHUKH, SMYHUKY, ONJIOAO0TBOPEHHE (HApYKHOE, BHYTPEHHEE).
OnuchIBaTh >KU3HEHHBIN IIUKJI KJIETKH; IEPEUUCIIATh U XapaKTepU30BaTh
HEPUObI KIETOUHOTO IIUKJIA, CPABHUBATh UX MEXKIY COOOH.

OnuceIBaTh CTPOCHUE XPOMOCOM, KAPUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE Ha0OpH! KJIETOK, CPABHUBATH CTaJUU MUTO3A.

Pa3nuuaTh Ha MUKpoOnpenaparax ¥ pUCyHKax CTaJiy MUTO3a.

PackpriBaTh OMOIOTHYECKUI CMBICIT MUTO3a.

XapakTepru30oBaTh MeH03 KaK Crioco0d KIIETOYHOTO JACIICHMS; ONUCHIBATE Meii03
10 CTaJysIM; CPAaBHUBAThH CTAJNU MEHO3a U MUTO3A.

Pa3nuuaTh Ha prCyHKax cTaanu Meio3a; pacKpbIBaTh OMOJIIOTMUECKOE
3HaYCHHUE MEN03a.

XapakTepnu3oBaTh OCOOCHHOCTH 1 3Ha4eHHE O0eCT0I0ro U MOJIOBOTO CITIOCOO0B
Pa3sMHOXKEHHUSL.

Beinensats BUIBI OECIONOr0 pa3sMHOKEHHUS; BBISIBIISITH B3aUMOCBSI3U MEXIY
(hopmamu 1 criocobaMu pa3MHOKEHUS U MX OMOIOTHYECKIM 3HAUCHUEM.
Brnaners npuémaMu BereTaTMBHOIO pa3MHOXKEHUS KyJIbTYPHBIX pacTeHUH (Ha
prUMepe KOMHATHBIX).

XapaxkTepu30BaTh MOJOBBIE KIETKH: SHIEKIETKH, CIIEPMATO30MIbI; BBISBIIAT
0COOEHHOCTH MX CTPOCHHMS.
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O6paszoBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
Orm1010TBOpEHHE.
NuauBunyansHOE
Pa3sBUTUC OPraHU3MOB

(2 9)

I'ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX
KJIETOK Y )KUBOTHBIX. [100OBBIE JKene3bl: CEeMEHHUKH
u ssmaHukd. OOpa3oBaHKUE U Pa3BUTHE MTOJIOBBIX
KJIETOK — raMeT (CriepMaTo30u/, STHIEeKIeTKa) —
criepMaTtoreHne3 u oorene3. OCOOEHHOCTH CTPOSHUS
SIALIEKJIETOK U criepMaTo30u0B. OTI00TBOpPEHHE.
[Taprenorenes.

WnnuBuayansHoe pa3BuTHE (OHTOTEHES).
OMOpHOHANIbHOE pa3BUTHE (3IMOpHOTeHe3).

Oransl SMOPHOHATILHOTO Pa3BUTHUS Y TIO3BOHOYHBIX
KUBOTHBIX: IPOOJICHUE, TaCTPYJISIHS, OPraHOTeHE3.
[MocTaMOpHOHANBEHOE pa3BUTHE.

Turnsl HOCT->MOPHOHATILHOTO PA3BUTHSL: MIPSAMOE,
HenpsaMoe (TMunHOYHOE). BrusiHue cpensl Ha
pa3BUTHE OpPraHU3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBATHh BPOXKACHHBIC YPOJIACTBA.

Poct u pa3ButHe pactennii. OHTOreHe3 BETKOBOTO
pacTeHusl: CTpOEHHE CEMEHH, CTaluu Pa3BUTHUA.

PackpeiBaTh conepxaHue TEPMUHOB M OHATHIL: rTaMETOTeHe3,
CIIepMaTOr€He3, 0Or'€HE3, CIIEPMAaTO301]], AKpOCOMa, SIMIIEKIIEeTKa, MOIpHbIE
Tenblla, OHTOreHe3, SMOPHOreHes, 3Urora, qpodiieHue, O1acToMepsl, MOpyJa,
Osactyna, OiacToleNb, racTpysa, Helpysa, OpraHOreHEe3; 3aPO/IbIIICBhIC
JIMCTKHU: 3KTOJIepMa, Me30JiepMa, SHTOAEpMA; TTOCTAIMOPHOHAIILHOE Pa3BUTHE:
MpsIMOE M HEeNpsIMOe (JIMYMHOYHOE); MeTaMopd03, Meracropa, MUKPOCIIopa,
MBUIBLIEBOE 3€PHO, CIIEPMUH, 3aPOBIILIEBBIM MEIIOK, JBOHHOE
OIJIOJIOTBOPEHUE.

XapakTepu3oBaTh 0COOCHHOCTH raMeToreHe3a

Y dKUBOTHBIX U €70 CTa/INH, TOJIOBbIE KIIETKU

JKUBOTHBIX M OMKCBIBATH MTPOIIECC UX Pa3BUTHS.

CpaBHUBATH CIIEpPMATOreHe3 M OOTEHES.

OnuceIBaTh OIUIOIOTBOPEHHE, OMOIOTHYEeCKOE 3HAUEHHE OILII0I0TBOPEHHUSI.
OnpenensiTe 3Tabl SMOPUOHAIFHOTO PAa3BUTHS XOPIOBBIX HA CXEMaxX U
mpernaparax U OIMHCHIBATH MPOIECCHI, MPONCXOAAIINE Ha KajKI0M JdTarle.
CpaBHUBATH IEPUOIBI OHTOTEHE3A; MPSAMOE M HEMPSIMOE (JIMINHOIHOE)
MOCTAMOPHOHATBHOE PA3BUTHE, 3aPO/IBIIIN YEIOBEKa U APYTHX XOPIOBBIX.
OOBACHATH OMOJIOTHIECKOE 3HAYCHUE PA3BUTHSI

¢ MeTamMop(030M; OTPUIIATEINEHOE BIHUSHUE JKOTOJIsl, HUKOTUHA U APYTHX
TEpaTOreHHBIX (PAKTOPOB HA Pa3BUTHE 3apOJIbIIIA YETIOBEKA.

OnuceIBaTh NPOIIECC ABOMHOTO OIJIOJOTBOPEHHS Y IIBETKOBBIX PACTEHHUN.

TEMA 6. HACJIEJCTBEHHOCTb U U3BMEHUUBOCTbH OPI'AHU3MOB (6 1)

I'eneruka — Hayka o
HAaCJIEICTBEHHOCTH U
W3MEHYHBOCTH.
MonorudpumgHoe 1
TUTHOPHIHOS
CKpeIIMBaHue. 3aKOH
HE3aBHCHUMOTO
HaCJIeOBaHUS MTPU3HAKOB
(29)

IIpeamer u 3agaun reHetuku. Ponb nuToiaoruu u
SMOpHOJIOTHH B CTAHOBJICHUH T'eHETUKU. BKiaz
POCCHHCKUX U 3apyOESKHBIX YUSHBIX B PA3BUTHE
TeHETHKH. MeTOobI TeHeTHKH (THOPHI0IOTHIEeCKHH,
UTOTreHETUIECKH, MOJIEKYJISIPHO-T€HETHIECKUH ).
OcHOBHBIE FeHeTHYeCKHE NOHATUA. | eHeTnyeckas
CHUMBOJINKA, HCIIONIb3yeMasl B CXeMaX CKPEIIMBAHMIA.
3aKOHOMEPHOCTH HaCIlIeIOBaHUS IIPU3HAKOB,
ycranoBieHHble ['. Mennenem. MoHoruOpumHoe
CKpelBaHue. 3aKOH eNNnHO00pa3ns THOPHUIOB
repBoro nokoneHus. [paBuno qoMuHUPOBAHUSL.
3aKoH pacilerieHus PU3HAKOB. | U1oTe3a YMCTOTHI
ramer. [loHOE 1 HEMOTHOE TOMUHUPOBAHHUE.
JurnbpuaHoe ckpenmBaHue. 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKkoB. l{uTorenernyeckue

PackpbiBaTh copepkaHye TEPMHHOB U TIOHSTHI: T€H, TCHOM, TCHOTHII,
(heHOTHII, XPOMOCOMEI, aJUICIbHBIC TEHBI (JIJIENH ), TOMO3HUTOTA,
TeTepO3UT0Ta, TOMIUHAHTHBIN TTpH3HAK (T€H), PEIIECCUBHBIN TTpU3HaK (TCH),
YuCTas JMHMS, THOPUI, MOHOTHOPUIHOE CKpeIUBaHue, (EHOTUITHICCKUE
TPYIIIbL, THOPUIOIOTHYECKAN METOJ], YUCThIC INHHUN, TOMHHHPOBAHKE TEHOB
(momHOE, HEMOTHOE), paclleIUIeHNE B TIOTOMCTBE, TUTHOPHIHOE
CKpEIIMBaHUE, aHATH3UPYIOIIee CKPEIUBAHKE.

[epeunciaTs 1 XapakTepru30BaTh METO/IbI TEHETHKH: THOPUI0IOTHYCCKUA,
[UTOrCHETUYECKU I, MOJICKYJIIPHO-TCHETUUCCKU; TOMUHAHTHBIC U
pelleCCUBHBIC TIPU3HAKU PACTCHUN U JKUBOTHBIX.

[Monp30BaThCS FTeHETHYECKON TEPMUHOIOTHEH U CUMBOJIUKOM JIJISI 3aITUCH
TEHOTUITUYECKUX CXEM CKPEIMBAHUS.

OnuceiBaTh METONMKY TIpoBeneHus I'. MeH/ieneM OnbITOB 10 U3y4EHHUI0
HACJIEIOBAHUS OTHON Taphl MPU3HAKOB y TOPOXA MOCEBHOTO.

PackpbiBaTh cojiep)kaHie 3aKOHOB €JMHOO0pa3usi THOPHJIOB TIEPBOTO
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OCHOBBI TUTHOPHUTHOTO CKPEIBAHHUS.
Amnanusupyroiee ckpenBanue. Vcnons3zoBanue
AHAJIM3HUPYIOLIET0 CKPEIIUBAHMS [T ONpENENeHUs
reHOTUIIa 0COOH.

IIOKOJIEHUS U 3aKOHA PaCLICILICHUSI.
OOBSCHATH TUIIOTE3Y YUCTOTHI TaMeT.

3anuceIBaTh CXeMbl MOHOTHOPUAHOT'O CKPEIMBaHUs, OOBSICHATE €ro
[UTOJIOTMYECKHE OCHOBBI M PEIaTh TeHETHYECKHE 3aJa4ll HA MOHOTHOPHIHOE
CKpelIMBaHUE.

3anuceIBaTh CXEMbl IUTHOPUIHOTO CKPEIIMBaHUS, OOBSCHSITH €ro
UTOJIOTMYECKHE OCHOBBI U PElIaTh TeHETHUYECKHE 3aJ]aull Ha TUTUOpHIHOE
CKpelIMBaHUE.

OnwuceiBaTh ONBITH . MeHaemns mo u3y4eHnio HacaeloBaHus IBYX map
MIPU3HAKOB y I'OPOXa IIOCEBHOTO.

PackpriBaTh conep:kaHue 3aKOHA HE3aBUCHUMOI'O HACJIEI0BAHUS IPU3HAKOB.
IIpuMeHsATE MaTeMaTUYECKUI PACUET C IOMOILBIO METO1A TEPEMHOXKEHUS
BEPOSITHOCTEH U 3aIKCh C TOMOIIbIO (PEHOTUITHMYECKUX PaIMKAIOB
pacuieruieHus] MPH3HAKOB Y MOTOMKOB N0 ()eHOTUTTY M TEHOTHITY.

CierieHHoe
HacJIeIOBaHUE
MPU3HAKOB.
Hacnenosanne
TIPU3HAKOB, CIICTIIICHHBIX
¢ ojioM (2 9)

CuermieHHoe HacenoBaHue nmpu3HakoB. Pabora T.
Moprasna 1o ClerIeHHOMY HacJIeJOBaHHIO T€HOB.
Hapymenune cuernsieHust TeHOB B pe3ylibTaTe
KpPOCCHHTOBEpA.

XpoMOcoMHas TEOpHs HACIIEACTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka noma. XpoMOCOMHOE OIpe/ielIeHUE oa.
AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIe
Y TeTeporaMeTHbIe oprann3Mel. HacnenoBanume
MIPU3HAKOB, CIEIUIEHHBIX C MTOJIOM.

PackpriBaTh comepikaHue TEPMUHOB W TIOHSITHI: CIICTNICHHOE HACIEIOBAHHE
IIPU3HAKOB, peKOM6I/IHaHI/I$I T'€HOB, TCHETUYCCKUE KapThl XPOMOCOM,
MOpTraHHu/a, XPOMOCOMHEIN HA0OpP, ayTOCOMBI, TTOJIOBEIE XPOMOCOMBI,
TOMOTaMETHBIH MO0, TeTePOraMeTHBIN MO, CIEIUIEHHOE C ITOJIOM
HaCJIeZIOBaHNE TIPU3HAKOB.

HaspIBaTh OCHOBHEIE MTOIOYKEHHUST XPOMOCOMHOM TEOPHH HACIEACTBEHHOCTH
T. MopraHna; packpbIBaTh cojaepxanue padorsl T. MopraHa 1o CLerieHHOMY
HACJIEZIOBAHUIO TEHOB ¥ MPUYMHBI HAPYIIEHUS CIETIIICHHUS MEXKy TeHAMH.
3anuchIBaTh CXeMbI CKPEIIMBAHUS MTPH CIETNIEHHOM HaclleOBaHHH,
OOBSICHITH IPUYNHBI PEKOMOWHAIINN T€HOB, OMPEAEISITh YUCIIO TPYIIT
CIIETIICHVS T€HOB; PelaTh TeHETHYECKHE 3a/1a4M Ha CIIETUIEHHOE
HaCJIeZIOBaHHE.

OOBACHATH ITUTOIOTUYECKIE OCHOBBI XPOMOCOMHOT'O MEXaHH3Ma
OTIpENENeHNS ToJIa Y Pa3INIHBIX OPTaHU3MOB.

CpaBHUBaThH 3aKOHOMEPHOCTH HACIIEIOBAHUS IPU3HAKOB, CIIETUICHHBIX 1 HE
CIIETICHHBIX C TIOJIOM.

Pemate remerndeckue 3aaun Ha HaCIEIOBaHUE CHEIUICHHBIX C TTOJIOM
MTPU3HAKOB.

HN3MeHYnBOCTE.
Henacnencrsennas u
HacaeACTBEHHAs
H3MEHYUBOCTD. I eHeTHKA
genmoBeka (2 )

H3menunBocTh. Buibl H3MEHYHMBOCTH:
HEHacCIle/ICTBEHHAs 1 HacJeACTBeHHas. Ponb cpenbl B
HEHACIIeZICTBEHHOW N3MEHYMBOCTH. XapaKTePUCTUKA
Mo (pUKAIIMOHHON N3MEHUYNBOCTH. BapruannoHHEIi
psa v BapriaiMoHHAast KpuBasi. HopMa peakumn

PaCKpBIBaTI: COACpKaHNEC TCPMUHOB U IIOHSTHM: HN3MCHYNBOCTD,
HacJaCcACTBCHHAasA U3MCHYHMBOCTh, HCHACJICACTBCHHAA N3MCHUYNBOCTD,
MO,I[I/ICI)I/IKB,LII/IOHHaSI HN3MEHYNBOCTD, BapI/IaHI/IOHHHﬁ pAaA, BapualuOHHasd
KpuBasd, IIpU3HaK, HOpMa pCaKlun, KOJIMYCCTBCHHLIC U KAUYCCTBCHHBIC
IMPU3HAKH, HACJICACTBCHHAsA N3MCHYNBOCTD, KOMOWHATHBHAS N3MCHYMBOCTD,
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npusHaka. KomnyecTBeHHbIC U KaUeCTBEHHBIC
MIpU3HAKU U UX HOpMa peakunu. CBoiicTBa

MO (UKAIIMOHHONH N3MEHUYUBOCTH.
HacnencrBennas, uiv reHOTUITUYECKAS,
HM3MEHYMBOCTh. KOMOMHATHBHAS U3MEHUYUBOCTD.,
Melio3 1 OJIOBOM MPOILIECC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. MyTallMOHHAS
M3MEHYHMBOCTH. Kitaccudukaiius MyTaliuii: reHHbIE,
XPOMOCOMHEIE, TCHOMHBIE. YacTOTa ¥ TPUIUHBI
MyTanuii. MyrareHHbie akTopbl. 3aKOH
TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM
n3MmeHuuBocty H. 1. BaBuiosa.

BresaepHas HacaenCTBEHHOCTh M M3MEHYHUBOCTbD.
I'eneruka gyenoBeka. Kapuorun genosexa. OCHOBHBIE
METO/IbI TCHETUKH YEI0BEKa: TCHEATOTHICCKHA,
OJIM3HEIIOBBIM, IUTOr€HETUYECKUH, OMOXUMUYECKHUH,
MoJIeKyIIsIpHO-TeHeTnaeckuii. CoBpeMeHHOe
onpeeeHue TeHOTUIIa: OJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomorpio ITI[P-ananu3a. Hacinencreennbie
3a00JICBaHUS YCTIOBEKA: TCHHBIC

Oose3Hu, 0OJIC3HH ¢ HACIICACTBEHHOM
TIPEAPaCIIoN0KEHHOCTRIO, XpPOMOCOMHEIE OOJIC3HH.
ComaTnueckuie ¥ TeHepaTHBHBIE MYTAIIHH.
CrtBomnoBbIe KieTKd. [IpuHITUIIEI 3M10pOBOTO 00pa3a
KW3HH, TUATHOCTUKH, TTPO(HIIAKTHKHN U JICICHHS
TeHETHYECKUX OoJie3HEeH. MeauKo-TeHETHIECKOe
KOHCYJIbTUPOBAHUE.

3HayeHue MEIUIIMHCKOW T€HETUKH B
NPENOTBPAILCHUH U JICUEHUN F€HETUYECKUX
3a00JIcBaHMiT YeIoBeKa.

MYTallMOHHAs N3BMEHYUBOCTh, MyTaHT, MyTallUH: T€HHbIE, XPOMOCOMHBIE,
TE€HOMHBIE; TIOJIUIIONTUS, AaHEYTITIONUS, MyTareHbl, KApUOTHUI YEJIOBEKA,
UTOreHETHUECKUI METO/, TeHEeaJOrnYeCKuid MeTo/], OMOXMMHUECKUN METO],
ONMM3HELOBEII METO/, HacleCTBEHHbIE 00Ie3HN (MOHOTEHHEIE, C
HaCJIeZICTBEHHON MPeapacIiooKeHHOCTHI0, XPOMOCOMHBIE), MEUKO-
TeHETUYEeCKOe KOHCYJIbTUPOBAHUE.

KnaccuduuupoBaTh BUbl HF3MEHUYNBOCTH H BBISBISTH UX OMOJIOrHYECKUE
0COOEHHOCTH.

[Nepeuncnsare cBoiicTBa MOAN(MUKAITMOHHON N3MEHYHMBOCTH U OOBSICHATH €€
3HauYEHHeE I OPTraHU3MOB.

PaznuuaTh KonMyecTBEHHBIE N KaUeCTBEHHBIE TPU3HAKH; CTPOUTH
BapHAallMOHHBIHN P, BAPHALIMOHHYIO KPUBYIO, BEIYHCIISATH CpPEHEE 3HAUCHHE
MpU3HAKa.

XapakTepu3oBaTh HACJCACTBEHHYIO H3MEHYHBOCTh; ()OPMYIIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSIOB B HACIECTBEHHON N3MEHYMBOCTH

H. . BaBunoBa 1 00BICHSTE €r0 3HAUYEHUE TSI OMOJIOTHN U CEIEKIINH.
KrnaccudunmpoBaTh MyTalun: TeHHbIE, XPOMOCOMHEIE, TEHOMHBIE — U
MPUBOAUTH TPUMEPHI MYTaITHA.

OOBACHATH IPHYNHEI BOSHUKHOBEHUS MYTAIlNi, poib (PaKTOpOB-MyTarcHoOB.
CpaBHUBaTH BUBI MYTALlUi; BBISIBIATH IPUIHHBI HACIEICTBEHHOM
W3MEHYHMBOCTH, NCTOYHUKH MYTareHOB B OKPY>KaroIIel cpene (KOCBEHHO)
XapakTepu30oBaTh BHEAIEPHYIO HACIEICTBEHHOCTh 1 HI3MEHIHBOCTb.
[lepeuncnars ocoOeHHOCTH M3y4YEHHS TEeHETHKH YeJIOBeKa; TPUBOINUTH
MIpUMEpPHI HACIIEICTBEHHBIX 3a00IeBaHU YEIOBEKa, XapaKTepHU30BaTh METOIBI
UX MPO(UIAKTHKN; 0OOCHOBBIBAThH 3HAYEHIE MEAUKO-TEHETHIECKOTO
KOHCYJIbTHPOBaHUA.

BrIsSBISATE B CpaBHUBATH MEXy COOOW TOMUHAHTHBIE H PEIIECCHBHBIC
MIPU3HAKY YEIIOBEKA.

TEMA 7. CEJIEKIIUSI OPTAHU3MOB. OCHOBBI BUOTEXHOJIOT'UH (2 4)

Cenexnusi Kak Hayka u
miporiecc. MeToas! u
JIOCTHIKEHUS CEJIEKIIAHT

paCTeHI/Iﬁ 1 )KMBOTHBIX.

buorexHonorus kak

Cenekuus Kak HayKa U IMPOLECcC. 3apOKICHUE
ceneknuu u goMectukanusa. Yuenne H. 1. BasuioBa
0 IEHTpaX MPOUCXOXKIEHUS 1 MHOT000pa3us
KYJNbTYPHBIX pacTeHui. LIeHTphI mponcXoxIeHHst
JIOMAIIHUX XKUBOTHBIX. COPT, MOPOAA, IITAMM.

PackpbiBaTh copepkaHle TEPMUHOB U TOHSTHH: CENEKLHs, COPT, OPOJA,
HITaMM, JOMECTHKALKS, UM OJIOMAIlIHUBAHKE, LIEHTPBI MHOTOOOpa3us
POUCXOXKICHUS KYIbTYPHBIX PACTEHUI M KUBOTHBIX, THOPUIM3aLIHS,
MCKYCCTBEHHBIH 0TOOpP, MacCOBBIN 0TOOP, MHAMBUIYAJILHBIN OTOOD,
JKCTEphEP, OJM3KOPOICTBEHHOE CKPEIIMBAHNE, YUCTasl JIMHUSL, TETEPO3HUC,
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OTpacib IMPOU3BOJICTBA CoBpeMeHHbIE METOABI CeNeKIIUU. MaccoBbIi U

(2 9) WHAWBUYaIbHBIA OTOOPHI B CEIEKIIUN PACTCHUH U
YKUBOTHBIX.

Onenka 3kctepbepa. binskopoacTBeHHOe
CKpelnMBanue — UHOpUAMHT. YncTas TUHUS.
CkpeluBanue YUCTHIX JIUHUM. ['eTepo3uc, win
rubpuHas cuna. HepoacTBeHHOe cKpeluBaHue —
ayropuausr. OtnanénHas TMOpuaM3aIus u e
ycnexu. ICKyCCTBEHHBIN MyTareHes3 U NojlydeHue
MOJIMIUIONI0B. JIOCTHKEHUS CEJIEKIIMU PACTEHUH,
YKUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buorexHonorus kak orpacib IIPOU3BOACTBA. I'eHHas
WHXEHepHsl. DTaIlbl CO3[aHus PEKOMOMHAHTHON
JHK u TpaHcrenHbIx opranu3moB. Kiierounas
nmxenepust. Kilerounbie KynbTypel.
MUKpPOKJIOHAJIBHOE Pa3MHOKEHUE PACTEHUN.
KitornpoBaHre BRICOKOITPOTYKTHBHBIX
CENBbCKOX 03 CTBEHHBIX OPTAaHU3MOB.
DKojorudeckre u dTudeckue mpodaemer. [MO —
TeHETUYEeCKH MO (DUIIMPOBAHHBIE OPTaHU3MBL.

HEPOJICTBEHHOE CKPEIUBAHUE, UCKYCCTBEHHBIH MyTareHes3, MOJUTLIOHIbI,
OMOTEXHOJIOr S, KIICTOYHAS MHKESHEPH S, TeHHAsI MHKCHEPHs, KIIOHUPOBaHUE,
TpaHCcreHHble opraHu3mMel, ' MO (reHeTH4YeCKr MOIU(DUIIUPOBAHHBIC
OpPTraHU3MBI).

CpaBHuBaTh GOPMBI HCKYCCTBEHHOTO OTOOpa (MaccoBOTO U
WHMBHUIyaJILHOI0), BUJIbI THOpUAM3auu (OITM3KOPOJICTBSHHOMN U
OTHAJIEHHOW ), CIIOCOOBI TIOJYYCHUS MOJUILIONIOB.

XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTPACih IPOU3BOJICTBA, OCHOBHBIC
JIOCTHIKCHHUSI OMOTEXHOJIOTMH B 00JIACTH MPOMBIIIICHHOCTH, CEIHCKOTO
XO031CTBA U MEIUIIMHBI

OO0CyX1aTh SKOJOIMUYECKUE M STUUECKUE aCIIEKThl HEKOTOPBIX MCCIICIOBaHHIMA
B 001aCTH OMOTEXHONOrMH (KJIOHUPOBAHUS, HCKYCCTBEHHOTO
OIJIOJIOTBOPEHHSI, HATIPABJICHHOTO H3MEHEHHUS T€HOMA U CO3JIaHuUs
TPaHCTEHHBIX OPIaHU3MOB)

Msnarate yuenue H. 1. BaBunoa o ieHTpax NPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHUl; pa3inyaTh IEHTPHI Ha KapTe MHUpPa, CBI3bIBATh KX MECTOIOIOKEHH S
C 0YaraMy BO3HMKHOBEHHS JPEBHEUIIMX I[UBUITU3AINHI.

TEMA 8. SBOJIIOHVMOHHAS BHUOJIOTI'US (8 U)

DBOIIOLUS ¥ METOIEI €6 IIpennochuiku BOSHUKHOBEHUS SBOIOITUOHHOMN

n3ydenus. Mcropus TEOpHH. DBOIIOIMOHHAS TEOPHS U €€ MECTO B
Pa3BUTHS IPEIACTABICHUN | OMoJOTHH. BIUsSHIE YBOIIOIIMOHHON TCOPHH Ha
00 »BoonuH (2 ) pasBuTHEe OMOJIOTHH U IPYTHUX HAYK.

CauzerensctBa >Bomonuu. [laneontonornueckue:
MIOCIIEIOBATEIBHOCTD MOSIBIICHHS BUIOB B
MIAJICOHTOIOT MY ECKOM JIETOIHCH, TIEPEXOIHBIC
(hopmel. bruoreorpaduueckue: CX0ACTBO U pa3Iudne
(hayH u I0op MaTEPUKOB B OCTPOBOB.
DOMOpPHOIOrHYECKUe: CXOICTBA U PA3ITHYHS
SMOPHOHOB pa3HBIX BHOB TO3BOHOYHBIX.
CpaBHHTENBPHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHaJOTMYHbIE, PyJIMMEHTAPHBIE OPTaHbl, ATaBH3MBL
MornekynspHO-OMOXHMMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTabOIMYECKHUX ITyTEH Y BCeX JKUBBIX OPIaHM3MOB.

PackpbiBaTh copepkaHie TEPMUHOB U IIOHSATHUN: 3BOJIIOLUS, [IEPEXOJHbIE
(hopmbl, puIoreHeTH4ECKUe PsAbl, BUABI-3HAEMHUKH, BUABI-PEIHKTHI, 3aKOH
3apOBIILIEBOI0 CXOJCTBA, ONOreHEeTHYECKUH 3aKOH, TOMOJIOTHYHBIE U
aHAJIOTMYHBIE OPTaHbl, PyIUMEHTApHbIE OPTaHbl, AaTABU3MbI, CUCTEMATHUKA,
€CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOP.

[lepeuncnaTs OCHOBHBIE 3TaIlbl PA3BUTHS 3BOIIOLMOHHON TEOPHH.
XapaKkTepu30BaTh CBUACTEICTBA 3BOJIIOLUH: [TAJICOHTOIOTHIECKHUE,
onoreorpadudeckre, SIMOPHOIOTHYECKHE, CPABHUTEIIEHO-AaHATOMIYECKHE,
MOJIEKYJIIPHO-OMOXUMUYECKHUE.

XapakTepru30BaTh OCHOBHBIE SBOJIIOLMOHHBIE UACH, KOHIICTILINH U TEOPUU;
CpaBHUBATH B3IJIAblI Ha BUI U 3Botounto K. Jlunnes, JXK.b. Jlamapka, Y.
HapBuna.

[IpuBonuTH IPUMeEPHI EPEXOTHBIX (HOPM OPraHU3MOB, (PUIIOTEHETHYECKUX
PsIOB.

[IpuBonuTh GopMYyITHPOBKU 32KOHOB OMOT'€HETHYECKOT'O M 3aPOABIILIEBOIO
CXOJICTBA.
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OpomounonHas teopus Y. Japsuna. [peanocsuiku
BO3HHKHOBEHUS JapBUHU3MA. [IBIKYIIHE CHUITBI
SBOJIOMH BUAOB 10 HapBuHY (M30BITOUHOE
pa3MHOKEHHE TIPU OrPaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas H3MEHUYMBOCTh, OOpb0a 3a
CYIIECTBOBAaHHUE, ECTECTBEHHBIN OTOOD).
CunTteruueckas Teopus 3Boironuu (CTI) u e€
OCHOBHBIE TIOJIO’KEHHSI.

OnenuBaTh Bkaj JInHHEs B pa3BUTHE CHCTEMATHKH M OOBSCHSTH TPUHIIHITBI
OMHAapHOW HOMEHKJIATYPHI.

XapakTepu3oBaTh cofiepyKaHue U 3HaueHHe IBOMOIMOoHHON KoHIenuuu XK. b.
Jlamapka. O1ieHHBaTh €CTECTBEHHO- HAYYHbIE U COLUATbHO-3KOHOMUYECKHE
IIPEANIOCHIIKA BO3HUKHOBEHUS ABONIIOLIMOHHOM Teopun Y. [apBuHa.
PackpeiBath conep:xanue 3BoiatonroHHON Teopun Y. [lapBuHa; cpaBHUBATh
HEONPEAEIEHHYIO U ONPENETEHHYIO U3MEHUUBOCTh, ECTECTBEHHBIN 1
WCKYCCTBEHHBIH 0TOOp, PopMBI OOPHOLI 3a CyIIeCTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETHYECKON Teopuu 3Bomonuu (CTO) u
OOBSCHSTH €€ 3HaUeHHUE Il ONOJIOTHH.

Bun: kpurepuu u
crpykrypa. [lomynsuus
Kak AJIeMEHTapHas
eVHULIA BUIA

(2 1)

MuKkpo3BOITIOIHUA.
ITonynsuusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

PackpriBaTh conep:kaHue TEPMUHOB U IOHSTHI: MUKPO3BOIIOLUS, BT,
KPUTEPUU BHUJIA, apeal, MOMyJIsus, reHOQOH ], MyTallui, KOMOHHAIH T'€HOB.
XapaKkTepu30BaTh BUJI KAK OCHOBHYIO CHCTEMAaTHUYECKYIO EAUHULLY U
LIEJIOCTHYI0 OMOJOIMYECKYIO CUCTEMY.

Beinensate kputepun Buia (Mophonornueckuid, GU3n0IOrHIECKHH,
OMOXUMHYECKHIA, TEHETUIECKHU, SKOJIOTMYECKUH, reorpapuueckuii) u
MIPUMEHSATH KPUTEPUH JUISI ONMCAHUSI KOHKPETHBIX BUJIOB.

XapakTepnu30BaTh MOMYJIIUIO KaK CTPYKTYPHYIO €IUHUIY BUJA U 3BOIIOLUH.
OnuchIBaTh NOMYJIALUIO 10 OCHOBHBIM I1OKA3aTENsM: COCTaB, CTPYKTYpa.

JBrokyime cuibl
(a;memeHTapHbBIC
(haKTOPBI) PBOITIOITHH.
EcrecTBenHBIN 0TOOD H
ero ¢hopMsI (2 )

JBrokymue crtbl ((pakTophl) BOJIONNN BUIOB B
npupoae. MyTaIrmoHHBIN TTPOITeCC M KOMOWHATHBHAS
W3MEHYHUBOCTE. [1OMyISITMOHHBIE BOJTHEI B Apeid
reHoB. M3omsmus 1 MuTparms.

EcrecTBeHHBII 0TOOP — HAIIPABIISAIONIHHA (haKkTop
sBomonnn. OopMbI ecTeCTBEHHOTO 0TOOpA.

PackpbiBaTh copepkaHie TEPMUHOB U IOHSATHH: KOMOMHATUBHAS
M3MEHYMBOCTb, MyTallu{, MyTallMOHHBIH [IPOLIECC, MOy ISILIMOHHBIE BOJIHBI,
Jpeiid reHoB, M3OJISLMS, MUTPAIIMH, ECTECTBEHHBIN 0TOOp, O0phOa 3a
CYLIECTBOBAHHUE.

OnurceBaTh MEXaHU3M JEHCTBHS €CTECTBEHHOI'O 0TOOpA.

XapaxkTepu30BaTh 3JIEeMEHTapHbIC (DAKTOPHI IBOJIIOLIMHI: MyTaIl[IOHHBIH
npouecc, KOMOMHATHBHAS N3MEHUYUBOCTb, MO ISIIMOHHBIE BOJIHBL, Aperd
TeHOB, U30JISLHSL, MUTPALHSL.

OnuceiBaTh MEXaHU3M JEHCTBUS €CTECTBEHHOTO 0TOOpa. XapaKkTepru30BaTh
(hopMBI ecTecTBEHHOTO 0TOOpa (IBIKYIIHH, CTAOUITU3UPYIOMINHT,
MU3PYNTHUBHBIN) ¥ CPABHUBATH UX MEXKIy COOOIA.

XapakTepu3oBaTb O0pEOY 3a CYIIECTBOBAHNE U CPAaBHUBATD €€ BUBI
(MexxBUIOBasT, BHYTPUBUIOBAs, O00pH0a ¢ HEOIATOMPUATHHIMU (haKTOPAMH
BHEIIHEHN CpeIpl)

YcTraHaBiIMBaTh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXIYy MEXaHU3MOM H
PE3YJIbTAaTOM JEHCTBUS IBMIKYILMX CHJI (3JIEMEHTapHBIX (PAaKTOPOB) IBOIIOLHMH
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Pesynbrathl 3BOMIOIHN:
MPHUCIIOCOOTICHHOCTh
OpraHu3MOB H
BHUJI000pa30oBaHue.
Hanpagnenus u nytu
MaKpO3BOJIIOIUH (2 1)

[IpucmocobIeHHOCTh OPTaHU3MOB KaK Pe3yibTaT
sBomonuu. [Ipumepsl mpucnocodneHuii y
opranu3mMoB. Apomopdo3bl u uauoasantanuu. Bug u
BHI000pa3oBanue. Kputepun Buna. OCHOBHBIC
(hopMbI BH1000pa3oBaHus: reorpaduyeckoe,
3KOJIOTUYECKOE.

Maxkpoa3Bosonus.

DopMBI BOJTIOINH: QHICTHYECKAs!, TUBEPreHTHAS,
KOHBEpreHTHasl, apasuiebHasl.

HeoOpaTuMocTh 3BOJTIOINH.

HpOI/ICXO)KZIeHI/Ie OT HECIICHA-IM3UPOBAHHBIX
npeakoB. [Iporpeccupytorias crieirain3aus.
AnanTuBHAS paguars.

PaCKpBIBaTB CoACpKaHne TCPMUHOB U MMOHSATHUH: HpI/ICHOCO6J'ICHHOCTL,
MMOKPOBHUTCIILCTBECHHAA U NIPCAOCTEPLraronias OKpacka, MaCKUpOBKa,

BUJ000pa30BaHNe, MAKPOIBOIIOLHS, (PUITOreHe3, OMOIOrHYECKH MPOrpecc u

perpecc, apoMopdo3, HIUOaTANTaIMs, 00IIas AereHepalys, aJanTHBHAS
panuanusi.

OnuceiBaTh MEXaHU3M BO3HHUKHOBEHUS IIPUCIIOCOOTICHHUI Y OPraHU3MOB.
BrIsIBIISATE 10 M300paskeHUsIM, HA )KUBBIX U (PUKCHUPOBAHHBIX MTpenapaTax
pPUMeEpBI IPUCTIOCOOTICHHOCTH PACTEHHI U KUBOTHBIX K YCIIOBHSIM CPE/IbI

o0HTaHUsl, TOKa3bIBATh OTHOCUTEIHHYIO 11€71eCO00Pa3HOCTh MPHUCIIOCOOICHHH.

XapakTepu3oBaTh CIIOCOObI M MEXaHU3MbI BUI000Pa30BaHNUS;, ONUCHIBATH U
CpaBHUBATH OCHOBHBIE ()OPMBI SKOJIOTMYECKOTO B TeorpapuyecKkoro
BHUI000pa30BaHMSL.

XapakTepu3oBaTh (OPMBI IBONIOIHH.

BrisiBIIsATE apoMopdO3bI M MIM0AAANITAIIMN Y PACTEHUN U )KUBOTHBIX.
CpaBHuBaTh OMOIOTHYECKUH TIpOTrpecc M OMOIOTHYECKH perpecc,
apomMop$h 03, HIM0ATANTAIINIO U OOIIYIO JIEreHePaInIo.

BEISBISITE B3aUMOCBS3HU MCXKIY MYyTAMHA U HAlIPaBJICHUAMMU 3BOJIIOIUU Y
pacTeHU M )KUBOTHBIX.

TEMA 9. BOBHUKHOBEHHUE U PASBUTHUE )KU3HU HA 3EMJIE (6 Y1)

Hcropus ku3HN Ha 3emite

U METOJIbI €€ U3YUYEHUA.
I'unoressl
TIPOUCXOXKICHHS JKU3HU
Ha 3emire (2 9)

JloHay4yHBI€ TIPEACTABIICHHS O 3aPOXKICHUH JKU3HU.
Hayunsie rumoTe3sl BOSHUKHOBEHUS KU3HU Ha
3emite: abMoreHe3 U MaHCIIEPMUSL. XUMUIecKas
SBOMIOIHUS. AOHOTCHHBIN CHHTE3 OPTraHUIECKUX
BEIIIECTB U3 HEOPTAaHWYECKUX. DKCIEPUMEHTAIEHOE
MTONTBEPKICHNE XUMUYECKON IBOIIOIUH.
HauanbHbie sTambl OMOIOrHYeCKON IBOOIIUH.
I'mmoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYpP M BOZHUKHOBEHHE MTPOTOKIETKH. [lepBrie
KJIETKHU ¥ UX 3BOMOnus. DopMHUpPOBaHIE OCHOBHBIX
TPYIIIT JKUBBIX OPTaHMU3MOB.

PackpriBath comepikaHue TEPMUHOB U TIOHIATHI: KPEalIMOHU3M, a0MOTCHE3,
BHTAJIN3M, TTAHCIIEPMHS, OMOII033, KOAIEPBATHI, TPOOHOHTHI, CHMOHOTCHE3.
XapakTepu30BaTh METOIbI H3YUIEHUS HCTOPUUIECKOTO IIPOILIOTo 3eMITH.
IlepeunciaTh OCHOBHBIC ATAITBI XUMHUIECKON W OMOJIOTHIECKON SBOFOITHH.
M3marats comepkanrie TUIIOTE3 W TCOPUH BOSHUKHOBEHUS KM3HU Ha 3eMIIe
(Kpearmmonmn3Ma, CaMOITPOU3BOJIBHOTO 3apOXKIEHUS (CIIOHTAHHOTO),
nancmepmud, runore3sl PHK-Mupa).

OnuceiBaTh dKcnepuMenTsl C. Muiiepa u

I'. FOpu 1o noy4eHnto OpraHMYecKX BEIIECTB U3 HEOPTaHUIECKUX MMy TEM
aOHWOreHHOr 0 CHHTE3A.

OCHOBHBIE 3TaIbI
JBOJIFOLIMHU
OpPTaHUYECKOr0 MUpa Ha
3emiie, pa3BUTHE KU3HU
T10 PpaM U TIepruoJam
(29)

PazButue xu3HU Ha 3eMJie MO APpaM U EPUOJAM.
Karapxeii. Apxeiickas U IpoTepO30iCKast 3pHI.
[Taneo3oiickas 3pa u e€ nmepuoapl: KEMOPHICKHA,
OpPIOBUKCKHM, CUITypUUCKUIA, TEBOHCKUH,
KaMEHHOYT OJIbHBIH, TEPMCKUH.

Me3o3olickast 3pa u e€ nepuoJibl: TPUACOBBIH,
FOPCKHI, METTOBOM.

PackpbIBaTh copepkaHie TEPMUHOB U IIOHSTHI: 30H, 3pa, IEPHO,
apomop¢ 03bl, HINOAAANTALIUH.

3HAaTh MOCIIEI0BATENBLHOCTh J0HOB: KaTapXel, apxeH, IpoTepo3oil,
(haHepO30ii; 3p: apxelickas, MPOTEPO30ICKasi, TaIe030iCKas, Me3030HCKal,
KaifHO30MCKast; IEPHOIOB: KEMOPUHCKUH, OPJIOBUKCKHIH, CUITYPHICKHIA,
JIEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUI, TPUACOBBIN, FOPCKHIL, MEIOBOM,
MaJICOr€HOBBIA U HEOr€HOBBIN, aHTPOIIOTr€HOBBIM.
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Kaiino3olickast apa 1 e€ nepruoabl: MaaeoreHOBbIN,
HEOI'€HOBBIM, aHTPOIIOT€HOBBIH.

XapaKTepucTHKa KJIMMaTa U T€0JIOTMYeCKUX
MPOLECCOB.

OCHOBHBIE 3TaIlbI BOIIOIUN PACTUTEIHHOTO U
JKUBOTHOTO MUpa. ApoMOp(O3bl y pacTCHUN U
JKUBOTHBIX. [losiBIIeHME, paclBET U BHIMUPAHUE
TPYIII KUBBIX OPTaHU3MOB.

XapakTepru30BaTh OCHOBHBIE COOBITHS B Pa3BUTUU OPTaHMYECKOTrO MUPa O
9paM U MepruoAaM IeoJOrHUecKOi HCTOPHUHN; ATAIBl Pa3BUTHS PACTUTEIBHOT'O
Y )KUBOTHOT'O MHUDA.

Brinensth rimaBabie apoMopQ 036l Y paCTeHHI U )KUBOTHBIX.

CpaBHHBATh MEXKy COOOM MpeacTaBUTENeH CHCTEMAaTHIECKUX TPYIIT
OPraHU3MOB, BBISBJISITh YEPTHI YCIIOKHEHHUS U IPUCIIOCOOJIEHHOCTH K
YCIIOBUSIM JKU3HH.

OBoIONINA YeoBeKa
(arTpormIOreHes).
JIBrKy1ume cuiibl

(dpaxropsr)
aHTpororexesa (2 1)

OBounmonus yenoBeka. AHTPOMOIOTHS KaK HayKa.
PazBuTue npencraBiaeHuid 0 IPOUCXOKIECHUN
yenoBeka. MeTopl U3yueHHs! aHTPOIIOTreHe3a.
CXO)ICTBa " pa3Myud 4CI0BCKa 1 )KMBOTHBIX.
CucremaTnyecKoe OJI0KEHHE YeTOBEKa.
JBwxyiue cuiibl ((haKTophbl) aHTPOIIOTreHE3a.
HacnencrsenHass '3MEHYNBOCTE U €CTECTBEHHBIM
or6op. OOmecTBEeHHBIN 00pa3 KU3HU, H3TOTOBJICHHE
OpyIud Tpylia, MBIIIJIEHUE, PEYb.

PaCKpBIBaTB COoACpIKaHNEC TCPMUHOB U TOHSTHIH: AHTPOIIOJIOT U,
aHTpOIIOTeHe3, YelloBeK pa3yMHblil (Homo sapiens), mpsMoxoxieHue, BTopas
CUTHaJIbHAsI cucTteMa, (JaKTOpbl aHTPOIIOTeHe3a, TPYIIIOBOE COTPYAHUYECTRBO,
peub, OpyaifHas A TETbHOCTD, IOITUMOP(U3M.

XapakTepru3oBaTh IBHXKYIIHE CHIIBI ((DaKTOpPBI) aHTPOIIOTeHe3a:
OMOJIOTHYECKUE U COIMANIBHEIE, CPABHUBATH UX MEXKITYy COOOM.

HepeT-II/ICJBITI) 3ala4i aHTPOIIOJIOTUH, dTallbl CTAHOBJICHUA U Pa3BUTUA
MIPEICTaBIEHUI O IPOUCXOKIEHUH YEIIOBEKA.

M31arate OCHOBHBIE TTOJIOKEHUSA TEOpUN

Y. JapBrHa, KPUTUYECKH OLIEHUBATh HEHAYUYHYIO HH(POPMALIHIO O
MIPOUCXOXKICHUN YeTIOBeKa.

3HaTh CUCTEMaTHYECKOe MookeHne Buaa Homo sapiens, mepeuncisTs ero
MopdoIioro-aHaTOMHYECKU e IIPU3HAKH PA3HOTO YPOBHS (THII, KIIaccC, OTPST U
zp.).

YcTaHaBNMMBaThH YEPTHI CXOACTBA M PA3IMUNIA YEITOBEKA W KUBOTHBIX.
OOBACHATH U OIIEHNBATh 3HaYCHNE HAYYHBIX 3HAHUN O TTPOUCXOXKICHUH
YeIIOBeKa JIJIsl TOHMMAaHWsI MECTa U POJIA YEJI0BEKA B IIPHPOJIE.

TEMA 10. OPTAHU3MbI 1 OKPYXKAIOIIAS CPEJIA (4 Y)

DKoIorus Kak Hayka.
Cpenst obutanusa u
AKONOTHYECKHE (DAKTOPHI
(29)

OKonorus Kak Hayka. 3a7jaql ¥ pa3zeisbl SKOJIOTHH.
MeToapI SK0I0rHIeCKUX UCCIICTOBAHMIA.
DKOIOrH4ecKoe MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BEKa.

Cpensl oOUTaHUsT OPraHU3MOB: BOJHAS, HA3EMHO-
BO3/YIIHAS, IOYBEHHAS, BHYTPUOPTaHU3MEHHASI.
Okonornyeckue paxropsel. Kimaccudukanus
JKOIIOTUYECKHX (haKTOPOB: a0MOTHYECKHE,
OWoTHYecKue U aHTponorennele. [lelicTBre
AKOJIOTUYECKHUX (PaKTOPOB HA OPTaHU3MEI.

PackpsIBaTh coneprkaHie TEPMUHOB U TIOHATHIA: KOJIOT U, TTOJIEBBIE
HaOJIOICHHS, SKCIIEPUMEHTHI, MOHUTOPHHT OKPY>Karolel cpepl,
MOJICTUPOBaHUE, SKOJIOTHIECKOE MUPOBO33PEHHE, Cpeia OOUTaHus,
9KOJIOrHYecKue (PaKTOPBI, OMOIOrHYECKUI ONTHMYM, OTPaHHYHBAIOIINIA
(MmuMuTHpYIOmUN) dakTop.

[MepeuncnaTs 3aauu HKOIOTHH, €€ pa3/Ielbl U CBSI3H C JPYTUMH HayKaMH.
XapakTepu3oBaTh METO/IbI SKOJOTHYECKHX HCCIICJOBAHNH.
XapakTepu3oBaTh YCIOBHs Cpel OOMTaHHsI OPraHW3MOB; KJIaCCU(PHUIIPOBAT
Y XapaKTepH30BaTh IKOJIOTHYECKHUE (haKTOPBI: a0MOTHYECKHE, OMOTHYECKHE U
aHTPOIIOTEHHBIE.

OnwuchiBaTh AeHCTBUE SKOJOTMUECKUX (PAaKTOPOB HA OPTaHU3MBL.
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XapaKTepnsoBaTL 0COOEHHOCTHU CTPOCHHA U KU3HCACATCIIbHOCTH paCTCHI/If/'I nu
JKUBOTHBIX pa3HbIX CPEA obuTanus.

AluoTtudeckue (pakTophl: CBET, TEMIIEpaTypa,
BiaxkHoCTh. Potonepuoansm. [IpucrnocodieHus

AbuoTndeckue GakTophl.
Buornueckue hakropst

2 OpPraHU3MOB K JICHCTBUIO a0MOTHUYECKUX (aKTOPOB.

buonornyeckue puTMBIL.

Buornueckue daxropsl. Buabl OnoTHYeCKHnX
B3aUMOJICUCTBUI: KOHKYPEHIMA, XULIHUYECTBO,
cuM6Omo3 1 ero gopmsl. [lapazutusm, Kooreparus,
MyTyaJn3M, KOMMEHCaJIN3M (KBapTUPaHCTBO,
HaxJICOHUYECTBO). AMEHCAITN3M, HEUTPATU3M.
3HayeHre OMOTUYECKNX B3aUMOJEHCTBUI [
CYIIECTBOBAHHUS OPTaHU3MOB B MPUPOTHBIX
COO00I1IECTBAX.

PackpbiBaTh copepkaHie TEPMHUHOB M TIOHSATHI: a0HOTHYECKHE (PaKTOPHI,
(dororneprnoau3M, OHOIOTHIECKIE PUTMBI, OMOTHYECKHE (DAaKTOPHI,
XUITHAYECTBO, TApa3UTU3M, KOHKYPEHIIUS, MyTyalli3M, CHMON03,
KOMMEHCaJIN3M, HaXJICOHMYECTBO, KBAPTUPAHCTBO, aMEHCAIN3M, HEHTPaIH3M.
AHaM3MpoBaTh AeHCTBUE CBETA, TEMITEPATYPhI, BIAKHOCTH Ha OPTaHU3MBI U
MPUBOIUTH IPUMEPBI IPUCTIOCOOICHHOCTH OPTaHU3MOB.

[IpoBoauTh GHONOrHYecKre HAOMIOCHUS U OPOPMIIATE PE3YJIbTATHI
MPOBENEHHBIX HAOTIOACHUA.

XapakTepu3oBaTh OMOTHYECKHE (DaKTOPBI M BUJIbI B3AaMMOOTHOIICHHH MEXKITY
OpraHu3MaMu; IPUBOJMTH IPUMEPHI B3AUMHOW PUCIIOCOOTICHHOCTH
OpPraHU3MOB.

CpaBHUBaATh MEXIY COOOH BUBI OMOTHUYECKMX B3aMMOIEHCTBUI OPraHU3MOB.

TEMA 11. COOBHIECTBA U OKOJIOI'HYECKHE CUCTEMBI (4 4)

OKOCHUCTEMBI U DKoJoTHYecKrue CUCTEMBI (IKocucTeMbl). [lonsaTne
3aKOHOMEPHOCTH HX 00 PKOCHCTEME U OMOT€OIIEHO3E.
cymecTBoBaHM (2 1) OYHKITNOHAEHBIE KOMITOHEHTHI SKOCHCTEMBI:
MIPOAYIEHTHI, KOHCYMEHTBI, PEIYyIIEHTHI.
KpyroBopoT BemecTB 1 MOTOK YHEPTHH B
skocucreme. Tpodudeckne (TUIIEBBIE) YPOBHU
skocuctembl. [Tummessie ienu u cetu. OCHOBHBIE
MTOKa3aTeNN IKOCUCTEMBI: OroMacca, TPOIYKITHSI.
DKOIOTHYeCKUe MUPAMUIBL: TPOTYKIIHH,
YUCIIEHHOCTH, OroMacchl. CBOMCTBA YKOCHUCTEM:
YCTOHYHBOCTD, CAMOPETYIIALHNS, Pa3BUTHE.
Cykueccusl.

PackpbiBaTh comepxaHie TEPMUHOB M MOHITHIA: IKOCUCTEMA, OMOT€0IIeHO3,
MPOAYIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, TPOPHIECKHE YPOBHH, MUIIEBAs 1IEMh
M CeTh, IKOJIOTHUECKUE MHPAMUIBI, OoMacca, MPOAYKIHS, CYKIIECCHSL.
XapaKkTepu30BaTh CBONCTBA DKOCUCTEMBI (€€ CITOCOOHOCTH K JUTUTETHLHOMY
CaMOTIOIIEPKAHIIO, OTHOCHTEIHHO 3aMKHYTHII KPYyTOBOPOT BEIIECTB,
HEO0OXOTMMOCTH TIOTOKA DHEPTHH ).

CpaBHHUBAThH NACTOUIIHEIC U JCTPUTHBIC ITHINEBBIC IIETTH, TPOPHIecKre
YPOBHH DKOCHCTEMBI.

Pazmmyats mupaMuap! TpOLyKIFH, THPAMUAIBI YACICHHOCTH U IIHPaMUIbI
Omomacchl.

CoCTaBIATh LENH U CETH MTUTAHUS.

IlepeuncnaTh CBOMCTBA SKOCUCTEM: YCTOMUYUBOCTD, CAMOPETYJISILIUSL, PA3BUTHE
(cykmeccusi).

OnuceiBaTh MEXaHU3M TOIEPIKAHUS PABHOBECHS B SKOCHCTEMAX.
XapakTepru3oBaTh CYKI[€CCHH, BBISBIATH TPUYMHBI M OOIIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM.
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[IpupoaHbie 3KOCHCTEMBI.
AHTpONOTeHHBIC
9KOCUCTEMBI (2 1)

[Ipuponusie 3K0cHCTEMBI. DKOCUCTEMBI PEK U 03EP.
DKocUCTeMa XBOWHOTO WJIH ITUPOKOIUCTBEHHOTO
neca.

AHTpPOITOr€HHBIC IKOCUCTEMBI. ATPO3KOCHCTEMBI.
Ypboakocuctembl. bronorunueckoe U X03sHCTBEHHOE
3HAaUEHHE arpPO3KOCUCTEM U YPOOIKOCUCTEM.
Buopasznoobpasue kak pakTop yCTOHYUBOCTH
skocucreM. CoxpaHeHHe OHOTOTHYECKOT0
pa3HooOpa3us Ha 3emiie.

PaCKpBIBaTB CoACpKaHne TCPMUHOB U MMOHSATHUH: BOJHBIC 5KOCUCTEMBI,

6I/IOFCOHCH03I)I, q)HTOHHaHKTOH, 300IIJIAaHKTOH, 6CHTOC, TyMmycC, aHTPOIIOIr€HHas

9KOCHCTEMA, arpO3KOCUCTEMA, YpOOIKOoCcUCTEMa, OropasHooOpasue.
IIpuBOANTE PUMEPHI IPUPOAHBIX IKOCUCTEM CBOEH MECTHOCTH.
CpaBHHMBATh Ha3eMHBIE U BOJHBIC DKOCHCTEMBI; OPraHU3MEBI, 00pa3yromue
pa3Hble TPOQUIECKUE YPOBHH.

XapaKkTepu30BaTh arpo3KOCHCTEMBI i YPOOIKOCHCTEMBI, 0COOEHHOCTH UX
CYyILIECTBOBAHHSL.

IIpuBOAUTH NPUMEPHI AHTPOIIOT€HHBIX 3KOCUCTEM CBOEH MECTHOCTH,
OIMCBIBATH UX BUJIOBOM COCTaB U CTPYKTYPY.

CpaBHUBATh COCTaB U CTPYKTYPY HPUPOIHBIX 3KOCHCTEM U arpO3KOCHUCTEM,
arpodKOCUCTEM H YPOOIKOCHCTEM
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Undopmannontoe odecnevenue o0yuenus
[lepevens yaeOnpix n3nanuil, UnTepueT- pecypcos, JONOJHHTENLHOM THTEPATY Pbl
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1 Kamencknii, A.A. buonorus. 10 knace : yueOHuK a1 0611e06pa3zoBaTeNbHBIX OPraHU3aLuii :
Oaszopbiii yposeHb / A. A. Kamenckuii, E. K. Kacnepckas, B. M. Cuporiazos. — 3-e u3i. —
Mocksa : Ilpocsetenue, 2021, — 160 ¢. — TekcT : HENMOCPEACTBEHHBIMA.
Kamenckni, A.A. buonorus. 11 knace : yueOHuk nns 06ueobpa3zoBaTe/ibHBIX OpPraHUu3aui ;
©azosbiil yposenb / A. A. Kamenckuil, E. K. Kacnepekas. B. . Cuornazos.— 4-e u3n., ctep. —
Mocksa : [Ipocsemenue. 2022. — 208 ¢. — TekeT : HeNOCPeACTBEHHBII.
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