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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDenepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yroy0naéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUsST HA YPOBHE cpeaHero oOmiero oOpa3oBaHHs U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEILICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX WM Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeObHomy mpeamety "buonorua" naér npeacTtaBieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3feiraM ¢ TeMmaM, paclpelesieHue I0 Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3Y4YEHUEM OHOJIOTUHM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTAaBICHUNA O 370pOBOM 00pas3e KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYEeCKOoe O0pa3oBaHUME B IIKOJE U OpPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha YrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSX, XHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, M3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOrMHM, SMOPHOJOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U yUeHHUE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IMOIYJISuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yuebnoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITEIbHOCTH, CBSI3aHHOW C Ouosiorueid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocepa); 0 BbIIAIOLUUXCS OTKPBHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH M  3KOJOTUYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@uIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEACHUS B MPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHeTo o01mero oopasoanus, cocrapisier 204 gaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWs W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COIEPXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue NporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJUT B MMPOBEPKY rocy1apcTBEHHOM uTtoroBo arrecraiuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouoyorus — KOMIUIGKCHas Hayka. KpaTkas HCTOpus pa3BUTHA OHOJIOTHU. bHojgornueckue Hayku u
n3ydaeMble UMH IIpoOeMbl. DyHIaMeHTaIbHbIE, IPUKJIAIHbIC U TTOMCKOBBIC HAYYHBIE UCCIIESIOBAHUS B OMOJIOTHH.

3HaueHue OHoJoruu B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccuu, cBs3aHHbIE C
Oouosiorueit. 3HaueHrne OUOJIOTUM B MPAKTUYECKON JIEITEIHLHOCTH YEJIOBEKA: MEIUIIUHE, CEILCKOM XO3SICTBE, MPOMBIIIJIEHHOCTH,
OXpaHe MPUPOIBI.

JdemoHcTpanuu

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'. Mennens, B. 1. Bepunanckuii, U.
I1. [TaBnos, 1. Y. Meunukos, H. U. Basunos, H. B. Tumodees-PecoBckuit, [Ix. Yorcon, ®@. Kpuxk, JI. K. benses.

Tabnuupl 1 cxeMbl: «CBsI3b OMOJIOTUH € APYTUMHU HayKaMu», «CrcremMa OUOJIOrHYeCKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

JKuBbie cHCTEMBI Kak MpeaMeT Hu3ydeHus Ouojoruu. CBONCTBA JKMBBIX CHCTEM: €IWHCTBO XHMHUYECKOTO COCTaBa,
IUCKPETHOCTh W LEJIOCTHOCThb, CJOXHOCTb M  YIOPAIOYEHHOCTb  CTPYKTYpPbl, OTKPBITOCThb, CaMOOpraHW3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alvu KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHbIA, TKAHEBBIN, OPTAHU3MEHHBIN, MOMYJISAIIMOHHO-BUI0BOM,
APKOCHCTEMHBIN (OMoreoneHoTuueckuii), ouocdepnsiit. Ilpomeccr, mpoucxoasmiue B XKUBBIX cucTemMax. OCHOBHBIC MPHU3HAKH
x&uBOTO. JXKu3Hb Kak hopma cyiecTBoBanus MaTepun. Hayku, n3ydaroniie >kMBbI€ CHCTEMBI Ha pa3HBbIX YPOBHSAX OpraHU3aIIUU.

N3yuenune xuBbix cucteM. Metoabsl Ouosiornyeckoil Hayku. HabOmrogenue, uaMepeHue, SKCIEPUMEHT, CUCTeMaTHU3allus,
MeTaaHain3. IloHATHE O 3aBUCMMOW M He3aBUCHMOUN nepeMeHHoOM. [lnanupoBanue skcnepumenta. IloctaHoBka u mposepka
runore3. HymneBas rumotesa. Ilonsitue BoIOOpKM U €€ mocToBepHOCTh. Pa3zdbpoc B Ouonormueckux gaHHbIX. OreHKa
JOCTOBEPHOCTH IMOJYUYEHHBIX PE3YJAbTATOB. [[pUUMHBI UCKaXKEHUS PE3YIbTATOB AKCIIepUMeEHTA. [IoOHATHE CTATUCTUYECKOTO TECTA.



JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonornueckue cuctemMed», «CBONCTBA KUBOW MaTepum», «YpOBHU
OpraHu3alid KUBOU NpUponb, «CTpOEHHE KUBOTHOM KIETKW», «TKaHW >KMBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3yUeHUS )KUBOU MPUPOIBI».

Oo6opynoanue: 1abopaTopHoe 000py0BaHUE JIs IPOBEACHUS HAOIIOICHUN, U3MEPEHU, YKCTIEPUMEHTOB.

IpakTnueckas padora «licronb30BaHuE pa3INYHbIX METOJIOB NP U3YUYEHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KJeTKku

Kietka — cTpyKTypHO-(QYHKIMOHAIbHAS equHUIA KuBoro. Mcropust oTkpeitus kietku. Pabotsl P. ['yka, A. JleBeHryka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJI0KEHHUSI COBPEMEHHON KJIETOYHON TEOPHUHU.

MeTo bl MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTUU: MUKPOCKOMHUSL, XpoMaTorpadus, 31eKTpoPope3, METO/T MEUEHBIX aTOMOB,
mudpdepeHuranbHoe UEHTPUPYTUPOBAHUE, KYJIbTUBHPOBAHUE KIETOK. HM3yuenue ¢hukcuposanuvix Kiemok. INEKTPOHHAS
MUKpockonus. Koughoxanvruas muxpockonus. Bumanvrnoe (npusicusnennoe) usyuenue Kiemox.

JemoHCcTpauun

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneitaen, P. Bupxos, K. M. bap.

Tabnuibl 1 cxembl: «CBETOBON MUKPOCKOI, « DNEKTPOHHBIM MUKPOCKOID, «VICTOpHUS pa3BUTHSI METOJJOB MUKPOCKOTITUIY.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IpakTnueckasi padora «3yueHre MeTOI0B KJIETOYHOM Ouosioruu (xpomartorpadus, snekrpodopes, nuddepeHmanbHoe
nentpudyruposanue, [ILP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHMN COCTaB KIIETKH. Makpo-, MUKPO- U YJIBTPAMUKPOAJIEMEHThI. Bona u €€ posb Kak pacTBOPHUTEIs], PEAreHTa,
y4acTHe B CTPYKTYpPUPOBAHUHU KIIETKH, TEIUIOpPEryasiuuud. MuHepajibHble BEUIECTBA KJIETKHU, UX Ouosiorudeckas poib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuueckue BelllecTBa KIETKU. buonornueckue monumepsl. bemku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl
O0enkoBoil monekyinbl. [lepBuyHas cTpykTypa Oenka, NmenTHAHAs CBsI3b. BTopuyHas, TpeTH4YHas, YETBEPTHUYHAs CTPYKTYpBHI.
Henatypanus. CoiictBa 0enkoB. Kiaccudukanus 6enkoB. buonornueckue GpyHkunu 6eiakoB. [Ipuonsi.



VYrneBoabl. MoHoOcaxapuibl, Aucaxapujibl, OJUTOcCaxapujibl W mojucaxapuipl. OOumi 1iaH cTpoeHuss U (pusuko-
XUMHUYECKHE CBOICTBA yIieBoA0B. buonornyeckue GyHKIIUHN YTIIEBOAOB.

Jlumunet. [unpodunsro-ruapodobHbIe cBoiicTBa. Knaccudpukanusa nununos. Tpurmunepuasl, (HocPOIUMUABI, BOCKH,
ctepouipl. buonornueckue QyHkiuu nunuaoB. OOmpe cBOHWCTBa OMOJOTMYECKUX MEMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunnoseie kucnotel. JJHK n PHK. Ctpoenue HykiienHoBbIX KucaoT. Hykneoruasl. [IpyHIMO KOMIZIEMEHTapHOCTH.
[IpaBuino Yapradda. Crpykrypa JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue ¢pyukiuu JJHK. Buasr PHK.
Oyukuun PHK B knetke.

Crpoenne wmosekynbl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornueckue ¢ynkinun ATO.
BoccraHoBneHHBIE TEPEHOCUMKH, UX (YHKUUMU B KIeTKe. /Ipyeue uykneozuompugocghamor (HTD). CexBenuponanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas Ouonorusi: OMOXMMHYECKHE M OHO(U3UYECKUE HUCCIENOBAHMS COCTaBa M IMPOCTPAHCTBEHHOM CTPYKTYpPBI
ouomornexyn. Mooenupoganue cmpykmypvl U yHKYUuti OUOMONEKYI U UX KOMNIeKco8. KomnvlomepHulil Ousaiin u op2aHudecKuti
cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Toptpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B HEXKUBOM Mpupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B
KABOU IIPUPOIEN.

Tabmunpsl u cxemsl: «llepuognueckast TabiauIa XUMUYECKUX 3JE€MEHTOB», «CTpoeHHe MOJEKYJbl BOAb», «BemiecTBa B
COCTaBe OpraHu3MoBy», «CTpoeHue MoJieKyibl Oenkay, « CTpyKTypbl OeIKkoBOM MoJieKysb, «CTpoeHHE MOJEKYJ YIJIEBOAOBY,
«Ctpoenune MoJeKyI1 TUnua0By, « HykiienHoBbie KUCIOTh, «CTpoeHre MOJEKyJIbl ATO».

O6opynoBanue: XUMHAYECKast MOCyAa U 000PYyI0BaHUE.

JlabopaTropHasi pa6ora «OO0Hapy)eHHE OCIIKOB C ITOMOIIIBIO KAaYeCTBEHHBIX PEaKITHIN.

JlaboparopHasi padora «VccnenoBaHre HYKJIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3INYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tunel KJIETOK: 3yKapuoTHUecKas U npokapuoTuieckas. CTpykTypHO-(QyHKIIMOHATIbHBIE 00pa30BaHUs KJIETKH.



Crtpoenue nmpokapuoTudeckoil kietku. Knetounas crenka Oakrepuil u apxeil. OCOOEHHOCTH CTPOEHHUS TeTepoTPOPHOMN U
aBTOTPO(PHON MPOKAPHOTUIECKUX KIIETOK. MeCTO U pojIb MPOKApHUOT B OMOIICHO3aX.

Crpoenne u (yHKUMOHUPOBAHUE SyKapuoTHUecKoW kieTku. Ilmazmatmueckas memOpana (miasmaiemma). CTpykTypa
r1a3MaTuyeckod MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTHYeCKyr0 MeMOpaHy: maccuBHbIN (Auddy3us, obneryéHHas
muddy3us), akTUBHBINA (TIEPBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcmopt). [lomynponuiiaemocts MemOpanbl. PaboTa HaTpuii-
KaJIMEeBOr0 Hacoca. DHJIOIUTO3: MUHOIUTO3, (haronuTo3. Jk301uTo3. Kietounas crenka. CTpykTypa U (QyHKIIMH KIECTOYHOMN
CTEHKH pacTeHUM, rpuooB.

[uromnazma. Ilutozonb. IluTockener. JIBuxenue murTomiazMbl. OpraHouabsl KieTkHu. OnHoMeMOpaHHbIE OpPraHOUbI
KiIeTku: HsHaomnasMaruueckas cetb (OIIC), ammapar [onbaxu, JM30COMBI, WX CTpoeHHUE U (yHKUMH. B3aumocBs3b
OJIHOMEMOPaHHBIX OPraHOUOB KJIETKU. CTpOoeHUe rpaHyIipHOTO peTUKyiIyMa. Mexanusm nanpasnenus oeixos ¢ II1C. Cunres
pacTBOpUMBIX OeKOB. CHHTE3 KJIETOYHBIX MeMOpaH. [ maakuil (arpanyasipHbIil) SHA0IIIA3MATHYECKUN peTUKyIyM. CekpeTopHas
byukusa anmapara ['onabmxu. Moodugurkayus 6enxkoe 6 annapame Ionvoocu. Copmuposka benkos 6 annapame 1 01b0dicu.
TpancnopT BemecTs B KeTKe. Bakyonu pacTuTenpHbIX KiIeTOK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMIBl KJIETKH: MUTOXOHIPHUH, IUIACTUABL. [Ipoucxooscoenue MumoxoHOpuil u Naacmuo.
Cumobuoeenes (K.C. Mepearckosckuil, JI. Mapeynuc). CtpoeHne u QyHKIIMU MUTOXOHJIpUI U TutacTu. [lepBuduHbIe, BTOpUYHBIE U
CJIOXHBIE TIACTUBI (POTOCUHTEZUPYIOMIMX FYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, I€HKOIIACTHI BHICIIMX PACTEHUU.

HememOpanubie opranouasl kieTkn CrtpoeHue W (QYHKIMM HEMEMOpPAHHBIX OpPraHoOMAOB KIETKU. PuOOCOMBI.
IIpomesicymounvie unamenmoi. MuxpodunamMeHTbl. AxkmuHnosvie Muxkpoguiamenmol. MplllIEUHbIE KIETKH. AKmMuHogvle
KOMHOHEeHmMbl HemblueyHblx kiemok. Mukporpyoouku. Knerounsiit nentp. CTpoeHHe W ABMXKEHHUE >KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku uurtomnasmel. Llentpuons. berku, accoyuuposannvie ¢ Mukpogunramenmamu u Mmukpompyooukamu. MomopHuie
oenxu.

SAnpo. OGosouka siapa, XpOMATHH, KapuoIlia3Mma, SJPBIIIKH, UX CTpOeHHE M (PyHKUMU. SnepHbli OETKOBBIA MaTpHUKC.
[IpocTpaHCTBEHHOE PACHOIOKEHUE XPOMOCOM B MHTEpGA3HOM sijipe. DyxpomamuH u 2cemepoxpomamut. beaku XxpoMaTtuHa —
TUCTOHBL. JJuHamMuka s10epHotl 00010uKu 8 Mumo3se. Hoepuwviti mparcnopm.

Krnerounsle Bkimouenusi. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKApUOT (PaCTUTENBHOM, d)KUBOTHOM, TpUOHOM).

JdemMoHcTpanuu



IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIETKN», «CTpOEHUE MKUBOTHOU KIETKM», «CTpOEHUE PACTHTEIbHON
KIIETKN», «CTpOCHHE MUTOXOHIPUNY, «A1po», «CTpoeHne NpOKapHOTUYECKON KIETKIY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PaCTUTENbHBIX, >KHUBOTHBIX KJIETOK, MHUKPOIPENapaThl
OaKTepHalbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUSI KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

JlabopaTopHas padora «/ccnenoBanne mia3mMonn3a v AEnIa3MoiIn3a B PACTUTENbHBIX KIETKaxX.

IpakTnueckas padora «/3yyeHre NBU>KEHUSI HIUTOILIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUAE JHEPIUH B KJIETKe

AccUMWIALNS U JUCCUMUIISIIUS — JIBE CTOPOHBI MeTaboiau3Ma. Tumnbsl oOMeHa BEIIECTB: aBTOTPOQHBIN U FeTepOTPOPHBIN.
VYyactue kucimopojsa B OOMEHHBIX Tpolieccax. JHEpreTudeckoe oOecreueHue KieTku: mnpeBpamieHue AT® B 0OMEHHBIX
nporeccax. epMEHTATUBHBIN XapakTep peakiuid KJIETOYHOro Metabonu3ma. GepMeHThl, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neuictBua. Kopepmentsl. Otanunsi GepMEHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-akTHBATOPHI U OCIKU-MHTUOUTOPHI.
3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHBIX PEAKIINI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCU2eHHbl (homocunmes y
oaxmepui. Ceemocoouparowue nuemeHmovl U NUSMEeHMbvl peaKkyuoHHo20 yeHmpa. Poab XJI0pomiacToB B mnpoiecce (poTocuHTesa.
CsetoBas u TemHOBas ¢aszpl. Pomoodvixanue, Cs., Cy. u CAM-munvr pomocunmesa. llponyktuBHOCTH (hoTOCHHTE3a. BrusHue
pa3ianyuHbIX (PAaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE  OakTepuH, Kejie300aKTepuu,
cepobaKTepuu, BOJOPOIHBIE OaKTepru. 3HAUEHUE XEMOCHUHTE3a.

AHa’poOHble opraHu3mbl. Buabsl Opokenusi. I[IponykTbl OpoKe€HHS M HX HCIOJIb30BAHUE YEJIOBEKOM. AHa3’pOOHbIE
MHUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OOJIC3HEN.

AdpobHbIe OpraHu3Mbl. JTambl 3Hepreruyeckoro oobmena. I[loarotoBurenbHbId 3Tan. [nukonu3 — OecKUCIOpPOIHOE
pacuIeTIEHUE TITFOKO3bI.



buonoruyeckoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHue. Polib MUTOXOHIpHM B Mpolieccax OMOJOTHYECKOTO OKHCICHUS.
[uxmueckue peakiuu. OkuciutensHoe GhochopuupoBaHue. Juepeus memopannozo epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwi. IlpenmyrecTBa a3poOHOr0 MyTH OOMEHa BEIIECTB IMepea aHadpoOHBIM. DPGHEKTHBHOCTH
AHEPreTUYECKOro 0OMeHa.

JdeMoHcTpanuu

[Toptpetst: Jx. [Ipuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «®DoTocuHTE3», «IDHEpreTnyeckuii oOMen», «buocunTe3 Oenka», «CTpoeHue QepMmeHTay,
«XEMOCHHTE3.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pY/I0BaHUE JJIS IPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHasi padora «/3yyeHue KaTaauTHIECKON aKTUBHOCTH (hepMEHTOB (Ha MpUMEpE aMuiIa3bl WK KaTalasbl).

JlaGopaTopnas padora «/3yyenue pepMEHTATUBHOTO pacUICIJICHUS MEPOKCHIA BOJOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX
KJIETKaX».

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

Jlaboparopnasi pa6ora «CpaBHEHHE MPOIECCOB OPOKCHUS U IBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu wmaTpudHoro cuHTe3a. [IpUHIUIT KOMIUIEMEHTAPHOCTH B pEaKIUsAX MaTPUYHOTO CHUHTe3a. Peanuzanus
HacjeAcTBeHHOW uH(opMmanuu. ['eHeTnueckuil kon, ero cBoiictBa. Tpanckpunuus — marpuuHblid cuHTe3 PHK. IlpuHuumne
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTh. (Co3peganue mampuunvix PHK 6
sykapuomuyeckoi kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue Tpancnopteix PHK B Gmocuntese Genka. YcnoBus 6nocunrtesa 6enka. KonupoBanue
aMUHOKHUCTOT. Poib pubocoM B OMocuHTE3€ OernKa.

Cogpemennvie npeocmasnenuss 0 cmpoeruu 2enog. Opranusaiysi reHomMa y NpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH
reHoB y npokapuot. ['unoresza onepona (®. XKakob, K. Mano). Moaekynaprvie mexanuzmol 3Kcnpeccuu 2eHos y sykapuom. Ponv
XpomamuHa 8 pe2ynayuu pabomsi 2eHos8. Perymnsius oOMeHHbIX MpoiieccoB B KieTke. Kiietounblit romeocTas.



Bupycel — HekiieTouHble (POPMBI )KU3HU U 0OJIUTraTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
Oakrepuodaros. JKusnennwiti yuxn J[HK-cooepocawux eupycos, PHK-cooepacawux supycos, baxmepuogacos. Obpamuas
MPAHCKPUNYus, peeepmasd, unmezpasd.

Bupycubie 3a060neBanus yenoBeka, XUBOTHbIX, pactenuid. CITMJ], COVID-19, counanbHble 1 MEIUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmespayus u awmanuz ooavwux maccusos («bigdatay) cmpyxkmyprvix 6uonocuueckux Oanmwbix.
Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6enrxkos. Cnocobwvi 00cmasku 1eKapcme.

JlemoHCcTpauumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUM.

Tabnuupl u cxembl: «buocunTes O6enkay, «I'eHeTnueckuit Koy, «Bupycen», «bakrepuodarmy.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Kierounslii nuki, ero nepuosl u peryisuud. Marepdasza u Muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIIMX B UHTEP as3e.
[TonrotoBka kieTkun K jeneHuro. IlpecunteTmdeckuil (MOCTMUTOTHUYECKHM), CUHTETHYECKUH W TMOCTCUHTETUYECKUI
(IpeMHUTOTUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunbii cunre3 JJHK — perumkanus. [lpunnunsr permmmkannu JIHK: komieMeHTapHOCTB, MOJIyKOHCEPBATUBHBIN
CUHTE3, aHTUnapamuienbHocTb. Mexanusm pemmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. TemoMepsl U TenoMmepasa.
XpOMOCOMHBIN HA0Op KIETKM — KapuoTHM. JIUIUIOMIHBIA W ramjouaHbId HAaOOpbl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITomoBbIE XPOMOCOMBI.

Jenenue kinetku — Muto3. CTaaud MUTO3a U MPOUCXOMASIINE B HUX Mpouecchl. Tunel Mmuto3a. KapuoknHe3 U IUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perynauus MUTOTUYECKOTO LIMKIIA KIEeTKHU. [[porpaMmMupyemast kKjieTouHasi rTuOenb — aronTo3.

Knerounoe siipo, XxpoMocombl, PyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu, oughgepenyuposku, cmapeHus u
eubenu knemoxk. «Lugposas knemxay — buoungopmamuveckue mooenu GyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanumn

Tabnuiel u cxembl: « KU3HEHHBIN UK KIETKWY, «Muto3», «Ctpoenue xpomocomy, «Permuxanus JJTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKay.



JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTaxy.

JlaboparopHasi pab6ora «HabnrogeHne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyka (Ha TOTOBBIX MUKPOIIpENapaTax ).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonorunyeckoe paznooOpazue opranu3mMoB. OTHOKIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBbI.

OC0OEHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJIHOKJIETOUHBIX OpraHU3MOB. bakrepuu, apxeu, 0JIHOKJIETOYHbIE TPUOBI,
OJITHOKJIETOYHBIE BOJOPOCIH, APYrue NpoTUCThI. KOJIOHWAIbHBIE OPTaHU3MBL.

B3anmocCBsA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OpraHoB. OpraHusM Kak €IMHOE LIENOE.
I'omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHAs, MPOBOJAILAS, OCHOBHAs, MEXaHUYECKas.
OcoOeHHocTu CcTpoeHUs!, PyHKUINN U pacioyioKEHNs TKaHE! B OpraHax pacTeHUI.

TkaHM JKMBOTHBIX M 4YEJIOBEKA. THIBI XWBOTHBIX TKAHEW: JIHUTEIHAIBbHAS, COCIWHUTENbHAS, MBIIICYHAs, HEPBHAS.
Oco0eHHOCTH CTpOEHU, (PYHKIMI U pacloyIOKEHUSI TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHbIE M T€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB JKMBOTHBIX M YEJIOBEKA.
@yHKIMU OPraHOB U CHCTEM OPraHOB.

Onopa tena opranu3MoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbId U
BHYTpPEHHHU cKkeneT. CTpOECHHE U TUIIBI COEIUHEHUS KOCTEM.

JIBuKeHue OopraHu3MoB. J[BM)KEHHE OJHOKIIETOYHBIX OPraHuW3MOB: aMEOOMIHOE, KTYTUKOBOE, peCHHYHOe. JIBMxKeHue
MHOTOKJIETOYHBIX PACTE€HUI: TPONMU3MBI U HACTUM. J[BMKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAS CUCTEMA.
Peduexc. CkeneTHbie MBIIIIBI U UX padoTa.

IIntanne oprann3mMoB. Iloryomenue BoAbl, yIIEKUCIOro ra3a i MUHEpaIbHBIX BEIIECTB paCTeHUSAMHU. IIuTaHue KUBOTHBIX.
BHYTpHUNOIOCTHOE M BHYTPUKJIETOYHOE NUIIEBapeHue. [luTanne no3BOHOYHBIX )KMBOTHBIX. OTAENBI MUIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenbHbie kene3bl. [IueBapurenpHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue >xuBoTHBIX. Juddys3us razoB yepe3 moBepXHOCTh KieTkH. KoxxHoe
abixanue. [[pixaTenbHas moBepxHOCTh. KabGepHoe U J€rouyHoe abixaHue. JlpIXxaHHE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKa.
DBOJIFOIIMOHHOE YCIIOKHEHHE CTPOEHHUs JIETKMX IT03BOHOYHBIX JKUBOTHBIX. /JlpIxaTenbHas cHucTemMa d4esloBeKa. MexaHusm
BEHTWISALIUU JETKUX Y NTUL U MiIeKonUTatonux. Perynauus npeixanus. JprxarenbHble OObEMBI.



TpaHcnopT BEHIECTB Yy OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUW. TpaHCHOPT BEWIECTB y )KUBOTHBIX. KpoBeHOCHAas
cucteMa U e€ opranbl. KpoBeHOCHasI cucTeMa MO3BOHOYHBIX KMBOTHBIX M 4yesoBeka. Cepale, KpOBEHOCHBIE COCYAbl H KPOBb.
Kpyru kpoBooOpaiieHus. DBOMIONMOHHBIE YCIOKHEHHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX. Pabota
cepala u €€ peryisinus.

Brinenenne y opranusmoB. Beinenenune y pacrenuil. Buinenenune y xuBOTHbIX. CoOKpaTuTelbHbIE BaKyoiu. Oprasbl
BbIiesieHus. OunbTpaius, CeKpelus 1 00paTHOE BCAChIBAaHUE KaK MEXaHU3Mbl pabOThl OPraHoOB BhIJeTeHUs. CBSA3b MOJOCTH Tea
C KPOBECHOCHOW W BBIJCIUTEIBHON CHUCTEeMaMH. BblieleHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u
¢yHkunoHupoBaHue HeppoHa. OOpazoBaHUE MOYH Y YEITIOBEKA.

3amuTa y OpraHu3MOB. 3aliUTa y OAHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W IIMCTHI MPOCTEHUIIUX. 3aluTa y
MHOT'OKJIETOYHBIX pacTeHnid. Kytukyna. CpeacrBa NacCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX MpPOW3BOAHBIEC. 3alllUTa OpraHu3ma OoT Ooje3Hei. MmyHHas
cucteMa 4yesioBeka. KieTouHblid U TyMOpalbHbIA UMMYHUTET. BpOKIEHHBIN U MPUOOPETEHHBIN crieupUYeCKUd UMMYHUTET.
Teopus kioHanbHO-cenekTuBHOrO nMmMyHuTeTa (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnaiutenbHbie OTBEThI OPraHU3MOB.
Posb BpoXI€HHOrO MUMMYHHMTETA B PAa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazapaxumocTs 1 peryisinus y Opranu3zMoB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX OPraHu3MoOB. TakcuChl. PaznpaxuMocTh 1
peryJysinus y pacteHui. POCTOBBIE BelllecTBa M X 3HAYEHHUE.

HepBHas cuctema u pediiekropHas peryisiuus y >kMBOTHbIX. HepBHas cucrema u €€ oTaenbl. DBOIIOIMOHHOE YCIOKHEHUE
CTPOEHHSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/I€IIBI TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas ayra.
besycioBHbIE U yCIOBHBIE PE(ICKCHI.

I'ymopanbHas perynsauus U S9HAOKPUHHAS CUCTEMA KUBOTHBIX U 4yernoBeka. JKene3bl SJHIOKPUHHONW CUCTEMBI U KX TOPMOHBI.
JleiicTBue TOpMOHOB. B3aMOCBSI3b HEPBHOM U 3HIOKPUHHON cucTeM. [ nunoranamo-runodusapHasi CUCTEMA.

JdemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuubr 1 cxembl: «OTHOKIETOYHBIE BOJOpPOCIN», «MHOTOKIETOUHbIE Bomopociny, «bakrepumy, «lIpocteitmmey,
«Oprassl IBETKOBBIX pacTeHU», «CUCTEMBI OPTaHOB MO3BOHOYHBIX KMBOTHBIX», « BHYTpEHHEE CTPOCHUE HACEKOMBIX», « TKaHn
pactenui», «KopHeBbie cuctembl», «CtpoeHue credns», «CTpoeHue JHUCTOBOM IUIACTUHKNY, « TKaHM *KUBOTHBIX», «Ckener



yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHast cucremay, «JlpixarenbHas cucremay», «HepBHas cucremay, «Koxay,
«Mpiieunasi cucrema», «BwimenurenbHas cucremay, «IHIOKPUHHAS cucTteMay, «CTpoeHue MbIIIb, «UMMmyHUTET?,
«KuieunononoctHsie», «Cxema MUTaHUs pacTeHU», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHHUE TUAPHIY,
«CTtpoeHue mnaHapumn», «BHyTpeHHee cTpoeHue J0kIeBoro uepBs», «HepBHas cuctema poioy», «HepBHas cucteMa JSTYIIKI,
«HepBHas cuctema npecMbikatromuxcs», «HepBHas cucrema ntuiy, «HepBHas cuctema miiekonuTaromux», «HepBHas cucrema
yesoBekay, «Peduekcy.

OGopynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaTbl OJHOKJIETOUHBIX OpPraHW3MOB, MHUKpONpEnaparhl TKaHEH,
PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC HK3EMIUIAPbl KOMHATHBIX PACTCHUH, repOapuu pacTeHUI
Pa3HBIX OTJEJIOB, BIAXHBIC Mpenaparbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUJICKIIUU OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET
4esioBeKa, 000pyI0BaHUE IS IECMOHCTPAIIMU [TOYBEHHOTO U BO3JIYIIHOTO MUTAaHUSI PACTECHUH, paCIIeIJICHUsI KpaxMaia U 0elIKoB
noj JAeucTBUEM (QEpMEHTOB, 00OpYyAOBaHUE ISl JEMOHCTPAIIMU OMBITOB IO HU3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKUX,
MEXaHM3Ma JIbIXaTeIbHBIX JBUKCHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIOYas BEreTaTMBHOE) U MOJIOBOE. Buipl Oecrnojioro pa3MHOXKEHHS:
MMOYKOBAHUE, CIIOPYJIALNS, PparMeHTaIrs, KIOHUPOBAHHE.

ITonoBoe pasmuoxeHue. IlomoBbie kieTkuw, mnum rametrsl. Meio3. Craguu meiio3a. IloBeneHne XpoMocoM B MeHO3e€.
Kpoccunrosep. buonornueckuii CMbICII MENO3a U TTOJIOBOTO Mpolecca. Meno3 U ero MeCTO B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponasiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [lomoBeie xene3bl. OOpa3oBaHuE W Pa3BUTHUE MOJIOBBIX KIIETOK.
Cnepmarorenes u oorene3. CTpoeHUE MOJOBBIX KIETOK.

OmooTBOpeHHEe W AMOPHUOHAIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS: HAPY)KHOE, BHYTpPEHHEE.
[Taptenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgozcenes — 0oua
u3 enasuvix npoodnem amopuonocuu. Konyenyus mopgocenos u mooenu mopgoeenesa. Craquu >MOpUOTeHE3a KUBOTHBIX (Ha



npumepe Jrymkn). Ipobnenue. Tumnbl aApoOieHus. [Jemepmunuposantoe u HedepMunuposantoe opoobnenue. bnacmyna, munol
onacmyn. OCOOEHHOCTH TPOOICHUS MIICKOIUTAIOIINX. 3apPOIBINICBIC JIUCTKU (TaCTPYJISAINs). 3aKiiaJKka OpraHOB M TKaHEH U3
3apOJIBINIEBBIX JUCTKOB. B3anMHoOe BiMsIHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANIbHAS UHAYKIMA). 3aKiIajKa IiaHa
CTPOEHHUS JKMBOTHOTO Kak pe3yJbTaT HEpPapXWUYECKUX B3aUMOJACHCTBUN TeHOB. BrnusiHue Ha 5>MOpHOHAIBHOE pa3BUTHE
paznuYHbIX (PAKTOPOB OKPYKAIOLIEH CPEJIbI.

Poct u pa3Butue xuBoTHBIX. [locTaoMOpuoHanbHBIN niepuo. [IpsMoe u Henpsimoe pa3zutue. Pa3Butue ¢ MmeraMopdo3om y
0OECIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. brosiornueckoe 3HaueHrue NpsiMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPaHEHUE
B mpupoje. Tumbl pocTta >KUBOTHBIX. DaKTOpPBI PErysdliMyd pOCTa KUBOTHBIX M yejoBeka. CTaauud MOCTAIMOPUOHAIBHOTO
Pa3BUTHS Y )KUBOTHBIX U 4esioBeka. [leprnoabl oHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHUE MPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuid. ['lametoput u cnopoput. Meito3 B KU3HEHHOM LUKIJIEe pacTeHuid. OOpa3oBaHue CIOp B
npouecce wmenosa. ['amerorene3 y pacrenud. OIUIOAOTBOPEHHE W PA3BUTHUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMECHHU.

MexaHu3MBbl PETYISIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuun

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIIBI 0€CIIOI0r0 pa3MHOXKEHU», «Pa3MHOKEHUE XJIaMUIOMOHAIBDY,
«Pa3MHOXEeHUE 3BrIICHbD, «Pa3MHOXkeHUE TUAPBY, «Meio3», «Xpomocomel», «l'amertorenes», «CTpoeHUE ANIEKIETKH H
criepMaro3onsia», « OCHOBHbIE CTaAUU OHTOreHe3ay, «IIpsiMoe u HenmpsiMoe pa3BuTHEY, «Pa3BUTHE MaliCKOTO XyKay, «Pa3Burtue
capaHumn», «Pa3Butue JSrymkn», «/IBOWHOE OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHHi», «CTpOeHUE CEMSIH OJIHOJOJIbHBIX W
JIBYIOJIbHBIX PACTCHUI», « ’KU3HEHHBIN IIUKII MOPCKOM KaIyCThI», < KU3HEHHBIN UK MXa», « ) KU3HEHHBIN HUKJI TAallOPOTHUKAY,
«Ku3HEeHHBIN LUK COCHBDY.

OGopynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparhl SHULEKICTOK U CIepMaTo30uI0B, Mojeinb «lluki pa3Butus
JSATYIIKWY.

JlaGopaTopHasi padora «/3yueHne CTpOeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMIpenapaTax.

IpakTnueckasi padora «BpIsBICHUE TPU3HAKOB CXOJACTBA 3aPO/IbIIICH TO3BOHOYHBIX JKUBOTHBIX Y.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUIN.



Tema 11. 'eHeTHKa — HaAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopusi cTaHOBIEHHUS W pa3BUTUs TeHETUKH Kak Hayku. Paboter I'. Menpens, I'. ge ®pwusza, T. Moprana. Pomnp
OTEUECTBEHHBIX Y4Y€HbIX B pa3BuTuu reHetuku. Padborer H. K. Komsnosa, H. U. Basunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE TEHBI, ATTbTEPHATUBHBIE TPU3HAKH,
JTOMUHAHTHBIA M PEIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UroTa, YUCTas JUHUS, THOPUAbI, reHoTurl, GpeHorun. OCHOBHBIC
METO/Ibl TCHETUKU: TUOPU0IOTUYECKUM, IIUTOJIOTMYECKUM, MOJIEKYJIIPHO-T€HETUYECKUH.

JemoHCcTpauun

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckuii, I'. /1. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTopHas padora «/Ipo3oduina kak 00bEKT TEHETUYECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJTEACTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBriii 3akoH MeHaens — 3aKoH eTMHo00pasusi THOPUIOB MepBOTO MokojaeHus. [IpaBumo
JOMHUHUpOBaHUs. BTopoi 3akoH MeHjens — 3aKOH pacileruieHus MpU3HakoB. lluTomornueckre OCHOBBI MOHOTHOPHIHOTO
CKpelnuBaHud. [ unore3a 4ucToThl ramer.

AHanmsupyroniee ckpemmBaHue. [IpoMekyTouHBIM XapakTep HacienoBaHus. PacuieruieHue NpuU3HAKOB NPU HEMOJIHOM
JOMHUHUPOBAaHHH.

HuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHenst — 3aK0H He3aBUCMMOTO HaclieoBaHus Mpu3HaKoB. [{uronornyeckue
OCHOBBI JUTUOPUIHOTO CKPEIIUBAHMUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenyieHHOe HacleJoBaHUE T€HOB, HAPYILIEHUE CLETICHUS
MEK]ly TeHaMU. XPOMOCOMHAasl TEOPUS HACIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIA MEXaHU3M OIpENETCHUs Moyia. AyTOCOMBI U TOJIOBbIE XpPOMOCOMBI. ['oMorameTHbIl U
reTeporaMeTHBIN NoJ. ['eHeTnueckas CTpyKTypa IOJ0BbIX XpoMocoM. HaciienoBanre npu3HakoB, CUETIJIEHHBIX C MTOJIOM.

l'enotunn kak nemoctHas cucrtema. l[liedorponuss — MHOXKECTBEHHOE JEHMCTBHE T'eHa. MHOXKECTBEHHBIM aJUJICIIU3M.
B3aumopeiicTBue HeamenbHbIX TeHOB. KoMIuiemeHTapHOCTh. Dnucrtas. [lonumepust.



['eneTnyeckuit KOHTPOJb PA3BUTHSI PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TaKke (PU3HOJOTUYECKUX MPOLIECCOB, MTOBEJACHUS U
KOTHUTUBHBIX (QyHKIUH. ['eHeTndyeckue MexaHH3Mbl CHMOMOTEHE3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3SMH — MapasuT» u
«XO035IUH — MUKpOOHOM». ['eHeTndeckre acrekThl KOHTPOJISI U U3MEHEHHsI HACJIeICTBEHHOW HH(POPMAIIUU B TTOKOJICHUSIX KIETOK
Y OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuupl u cxemsl: «IlepBblii 1 BTOpOit 3akoHbI Menaens», « Tpetnii 3akoH MeHens», « AHaTu3upyIoLee CKPEeIMBAHUE,
«Henonnoe nomuHupoBaHuey, «CLEIUIEHHOE HAaclel0BaHWE MPU3HAKOB Yy Japo3oduiiby, «l'eHetnka mnona», «Kapuortun
yenoBekay, «Kapuorun nposoduiied», «Kapuorun ntutisl», « MHOXKECTBEHHBIN aienu3my», «B3anMoaelicTBrue reHOBY.

ObopynoBaHue: MoJenb JJig JEMOHCTPAllMU 3aKOHOB €IMHO00pa3us TMOpPHAO0B IMEPBOTO IMOKOJIEHUS U PacCUICTICHUS
IIPU3HAKOB, MOJENb JUIA JEMOHCTPAlMy 3aKOHAa HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb Ui JIEMOHCTPALUHU
CLEIVIEHHOTO HACJIEA0OBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapart: «Jpo3zodpunar.

IIpakTHyeckas padora «/3yueHue pe3yapTaToB MOHOTHOPUIHOTO CKPELIUBAHUSA Y IPO30(PUIIBI».

IIpakTnyeckas padora «l3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30(PUIBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumMogeiictBue reHoruna u cpeabl npu (popmupoBanuu ¢eHotuna. M3meHunBoCcTh TpHU3HAKOB. KadecTBeHHbIE U
KOJINYECTBEHHBIE IPU3HAKU. BUIBI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.

Moaudukainmonnas U3MeHYHBOCTh. Poib cpensl B popMupoBaHuu mMoaudukannoHHON n3meHdnBocTH. Hopma peakiuu
npu3Haka. Bapuarmonnslii psii u BapuannonHas kpusas (B. Moranucen). CBolicTBa MOAMGUKAIIMOHHON N3MEHUHUBOCTH.

I'enoTunuueckass W3MeHYMBOCTh. (CBOWMCTBA T€HOTHUNUYECKOM HM3MEHUHMBOCTH. BHIBI T€HOTHUIIMYECKON HW3MEHUYUBOCTU:
KOMOWHATUBHAsI, MyTallMOHHASI.

KomOunHaTtuBHasT M3MEHYMBOCTh. MeW03 W MOJOBOM TMpollecC — OCHOBA KOMOMHATMBHOW W3MEHUYMBOCTU. Poiib
KOMOMHATHBHON U3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B Mpeesiax OJJHOTO BHU/IA.

MyTtanoHHas U3MEHYMBOCTb. BHIIbI MyTalMii: T€HHbBIE, XPOMOCOMHBIE, T€HOMHbIe. CIOHTaHHBIE W WHIYLIMPOBAHHBIE
MyTalWH. SInepHple U MUuTOIUIa3MaTnieckne Mmyrtauui. CoMaTudecKue U MojoBble MyTauuu. [[puurnHbl BOSHUKHOBEHUS MYTAalUM.



MyTareHbl U WX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOTO MIpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo n3meHunBocty (H.W. BaBunoB). BHesiaepHas "3MEHYMBOCTD U HACJIEICTBEHHOCTb.

Onucenemurxa u 3MUSEHOMUKA, POJIb INULEHEMUUECKUX (aKmMopo8 8 HACIe008AHUU U UBMEHUUBOCTU (HEeHOMUNUYECKUX
NPU3HAKO8 VY OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabnuiel 1 cxembl: «Buasl u3MeHunBocTH», «MoaudukanmoHHas U3MEHYUBOCTHY, «KoMOMHATUBHAS W3MEHUYUBOCTHY,
«Meio3y, «OmnooTBOpeHue», «l 'eHeTnueckue 3a00JIeBaHus YeoBeKay, « Buabpl MmyTaiuiin.

O6opynoBaHue: KUBbIe M TepOapHbIe JK3EMIULIPbl KOMHATHBIX pacTeHUd, pucyHkH (doTorpaduu) >NKUBOTHBIX C
Pa3IMYHbIMUA BUJaMHU U3MEHUUBOCTH.

JlaGopaTtopnass pabGora «MccienoBanue 3aKOHOMEpPHOCTEH  MOAU(UKAIMOHHOW M3MEHUMBOCTH. I[locTpoeHue
BapUALIMOHHOTO PsiJIa U BAPUALIMOHHON KPUBOW.

IpakTuyeckas padora «Mytauuu y 1po30(uisl (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uenoBexka. MexayHapongHas nporpaMma HCCIEAOBaHHMS T'€HOMA 4elloBeKa. MeToapl W3ydeHMsl T€HETHUKHU
YeJIOBEeKa: FeHealornuecKui, OJIM3HEOBBINA, IUTOI€HETUUECKUH, OMYJISIIIUOHHO-CTATUCTUYECKHM, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMEHHOE OMPEICIICHUE TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHWE, TEHOTUIIMPOBAHKUE, B TOM 4ucie ¢ nomouibo [T1P-
ananu3a. HacnenctBeHHble 3a00eBaHus YelloBeKa. [ eHHbIE U XPOMOCOMHBIE 0O0JIE3HH 4eloBeKa. bolie3HU ¢ HacieCTBEHHOU
MIPEAPACIIONOKEHHOCThIO. 3HAUYEHUE MEIUIIMHCKOW TEHETHUKU B TPEAOTBPAIIEHUH W JICUEHWH TEHETHYEeCKUX 3a00JeBaHUN
yejoBeKka. MeauKO-reHeTUYeCKOe KOHCYJIbTUpOoBaHHE. (CTBOJIOBBbIE KIETKU. [IOHATHE «TEHETHYECKOro rpy3ay». ITHUYECKHUE
aCIeKThI UCCJICIOBAaHUM B 00JIACTH PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTophl MOBBIIMIEHHON YYBCTBUTEJIBHOCTH 4YeIOBEKa K (DU3MYECKOMY U XUMHUYECKOMY 3arpsi3HCHUIO
OKpyXaruien cpenpl. ['eneTnueckas mpeIpacnoyio)KeHHOCTh YEJIOBEKA K MTATOJIOTUSIM.

JdemoHcTpanumn

Tabmuiel u cxembl: «Kapuotun denoBeka», «MeToapl WM3yueHHs T€HETHKH 4elloBeKa», «l'eHeTmdeckue 3aboJieBaHUs
YEIOBEKA.



IpakTnueckas padora «CocTaBieHUE U aHAJIN3 POLOCIOBHOW.

Tema 15. Cennexunsi OpraHusMoB

JlomecTrkanus U cenekuus. 3apokaeHue cenekunu u nomectukannu. Yuenue H. M. BaBunosa o LlenTpax npoucxoxaeHus
U MHOTooOpasusi KyJIbTYpPHBIX pacTeHuil. Poib cenekinuu B CO3[laHUM COPTOB pacTeHU M Mopoj KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH F'OMOJIOTMYECKHUX PSAOB B HacleACTBEHHOW m3meHunmBocth H. M. BaBuiioBa, ero 3HaueHue 1Uisi CEIEKIMOHHOMN
paboTHI.

Metoapl ceneKUMOHHOW paboThl. VICKyCCTBEHHBINM OTOOp: MAcCCOBBIM M WHAUMBHUIYAIbHBIA. DTambl KOMOWHAIIMOHHOMW
cenekuuu. Vcnpitanue npous3BoauTenel mo noToMcTBy. OTOOp M0 T€HOTHUITY C MTOMOIIBIO OLIEHKU (PEHOTHUIIa MIOTOMCTBA U OTOOP
110 TeHOTUMY ¢ nmomoiikio ananuza JJHK.

NckyccTBeHHBINM MyTareHe3 Kak METOJI CeJIEKIIMOHHON paboThl. PaguanmoHHbIl U XUMHUYECKUN MyTareHe3 Kak UCTOYHHUK
MyTalui y KyJbTypHbIX (hOpM OpraHu3MoB. Vcnoib3oBaHuE F€HOMHOTO PEIAKTUPOBAHMS U METOJA0B pekoMOMHaHTHbIX JHK
IUTSL IOJIYYEHUSL HCXOAHOTO MAaTEpHAIIA JJIsl CEJEKIIUH.

[lonyyenue mnoaumiaouaoB. BHyTpuBHaoBas ruOpuausanus. bIM3KOPOJICTBEHHOE CKpEUIMBaHUE, WJIM WHOPHUIMHT.
HepoacTtBenHoe ckpemmBanue, uiau ayroOpuauHr. ['erepo3suc u ero mnpuuuHbl. lcmonb3oBaHue reTepo3uca B CEICKLUU.
Otnanénnas rubpunuzanus. Ilpeononenue Gecrioaus MEeXBUIOBbIX THOPUIOB. JJOCTHKEHUS CEIEKIUN PACTEHUN U JKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHrne M U3y4YEHUE TEHETHYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUM M HUX JUKHAX POAUYEN IS CO3JAHUS HOBBIX
COPTOB M THUOPUIOB CEIBCKOXO3SIMICTBEHHBIX KYJIbTYp. M3yuenue, coxpaneHmue u ynpaeieHue 2eHemuyecKUMu pecypcamu
CENIbCKOXO3ANUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 6 YENAX VIVUUEHUS CYWEeCmEYIOWUX U CO30aHUsl HOBbIX NOPOO, JUHUL U
KpOCCO8, 8 MOM HUCIE C NPUMEHEHUEM COBPEMEHHbIX MeMO008 HAYYHBIX UCCAe008AHUL, Nepedosblx Uoell U NepCHeKmuEHbIX
MexXHON02UL.

JdemoHcTpanuu

[Toptpetsi: H. Y. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykesuenko, b. JI. Acraypos, H. bopnoyr, . K.
benses.

Tabnuupl U cxembl: «L{eHTpbl MPOUCXOXKACHHS 1 MHOT00Opa3us KyJbTYPHBIX paCTeHUI», «3aKOH TOMOJIOTUYECKUX PAJIOB B
HACJIEJICTBEHHOW U3MEHYMBOCTHY, «MeTo bl cenekuumn», «OTnanénnas rudpuausamusy, «Myrtarenes».



JlaGopaTopHasi padora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHHI U OPOJ JOMAIIHUX )KUBOTHBIXY.

JlaGopaTopHas padora «/3yueHre METOIOB CEJICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHu».

Ikckypeuss «OCHOBHBIE METOABbl M JOCTHXKEHUSI CEJICKUIMU PACTEHUM M JKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIIUIO,
IUIEMEHHYI0 (hepMy, COPTOUCTIBITATEIbHBIM YYAaCTOK, B TEINIMYHOE XO3SIMCTBO, B JTAOOPATOPHUIO arpOyHUBEPCUTETA UIIM HAYYHOTO
IIEHTPA)».

Tema 16. buoTexHOJI0rHA U CHHTETHYECKAas OMOJI0TUS

OOBEKTHI, UCITIOJIB3yEMbI€ B OMOTEXHOJIOTUHU, — KJIETOUYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHKA.
TpagumuonHass OMOTEXHONOTHS: XJIeOONeueHue, MOTyYeHHEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENNE. MUKPOOHMOIOTHYECKUI
cuHTe3. O0BEKTH MUKPOOHOIOTHYECKUX TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3nganue TEXHONOTMA M HWHCTPYMEHTOB IIEJIICHANIPABICHHOIO W3MEHEHUS W KOHCTPYUPOBAHUsS TE€HOMOB C LEIBIO
MOJIyY€HHUS] OPTaHU3MOB U X KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEYAIOUIUECS B IPUPOIE OMOCUHTETUYECKHUE Ty TH.

Knerounas umxenepus. Meroabl KyJabTypbl KJIETOK M TKaHEW pacTeHUH M KUBOTHbIX. KpuoOanku. Comarnueckas
ruOpuaAn3alys 1 COMaTHYECKU sMOpuoreHes. Vcnonb3oBaHue ramionioB B CEIEKIUU pacTeHUl. [lonyuenue MOHOKIOHAIbHbIX
anmumen. Hcnonvzoeanue MOHOKIOHANLHLIX U NOJNUKIOHANbHLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OILIOIOTBOPEHHE.
PekoHCTpyKIUS SIMIIEKIETOK M KJIOHMPOBAHUE XUBOTHBIX. METOJl TpaHCIUIAHTALMM SIIEP KIETOK. exHonocuu 0300poeneHus,
KYIbMUBUPOBAHUS U MUKDOKIOHATLHO20 PASMHOINCEHUS CEbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoMocoMHas U TeHHasi nuHKeHepusl. VICKyCcCTBEHHBIN CHHTE3 TeHa U KoHcTpyupoBanue pekomOnHanTHbeIX JIHK. Cozoanue
MPAHC2EHHBIX OP2aHU3MOE. JIOCTHKEHHSI U NEPCHEKTUBBI XPOMOCOMHON M IN€HHOW WMHYKEHEPUHU. DKOJOIMYECKUE M ITUYECKHE
po0JIeMbl T€HHOW MHKEHEPUH.

Memuuunckue OuorexHosoruu. lloctrenomuas wudposas MeauuuHa. I[ILP-muarnoctuka. MeTaObogoMHBIA aHaIM3,
TEHOLEHTPUYECKUI aHAIN3 MPOTEOMa YEJIOBEKA JJIsI OLUEHKH COCTOSHMS €ro 340poBbs. VCHOJIb30BaHHE CTBOJIOBBIX KIETOK.
Taprernas tepanus paka. 3D-Onounxenepust ais pa3paboTku QpyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3IaHMs
KOMIUIEKCHBIX TKaHEHl COYeTaHMEeM TEXHOJOTHM TpEXMEpHOro OWONMPUHTUMHTA U cKapoIaUHra Ui pelieHHus 3aaay
MEPCOHAIM3UPOBAHHON MEIULIUHBI.



CoznaHne BEKTOPHBIX BaKIMH C LEIbI0 00ecTieueHNs] KOMOMHUPOBAHHOM 3amuThl OT Bo30yaureneit OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MexaHu3MoB (yHkuuonupoBanusi PHK-cogepxamux BupycoB, BBI3BIBAIOLIMX OCO0O OMAacHbIE 3a00JeBaHUS
YeJIOBEKA U )KMBOTHBIX.

JdeMoHCcTpanuu

TaOmumpsl u cxemsl: «lcnonp30BaHME MHKPOOPTraHU3MOB B IMPOMBILIUIEHHOM INPOMU3BOJACTBE», «KileTouHas MHXKEHEpUs»,
«I"eHHas HHXKXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

JIKCcKypeust «bHOTEXHONOTUS — BaKHEHIIAasi NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OHOTEXHOJIOIMYECKOe
IIPOU3BOJICTBO)».

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 110 BUOJIOI'MX HA YPOBHE CPE/THEI'O
OBHLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

®OI'OC COQO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMUCSA MPOTPaMM CpPEAHEro oOIIero
00pa3oBaHusl: JIMYHOCTHBIC, METANPEIMETHBIC U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUSI MPOTPAMMBbI MO OHOJIOTMH BBIJEICHBI CICAYIONIME COCTABIISIOUIUE:
OCO3HaHWE O0YYAIOIMMUCA POCCUMCKOM TPa)KIaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOONPEIENICHUIO, Haiuyue momugayuu K OOy4eHUIO OWOJIOTUH, yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEXIeHUN
JUYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M HMCTOPUYECKHUX TPAIUIIMN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocmb O0YYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEU JEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, TTPUCYIIIMMU
CUCTeME OMOJIOTUYECKOTO 00pa30BaHUsl, HAlUYUe NPABOCO3HAHUS IKOJIOTUYECKOU KYJIbTYPBl, CHOCOOHOCMU CMA8Ums UEIN U
CTPOUTbH )KU3HEHHbBIE ILJIAHBI.



JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI MPOrpaMMbl MO OMOJIOTMH JOCTUTAlOTCS B €IMHCTBE YYEOHOW M BOCHHTATEIHHOM
NEATEIbHOCTH B COOTBETCTBUU C TPAJULUHOHHBIMUA POCCUHUCKUMH COLUOKYJIBTYPHBIMU, HCTOPHUYECKUMHU U JyXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE MpaBUJIaMW M HOPMaMHU IOBEICHHUS W CIOCOOCTBYIOT MpOIeccam
CaMOITO3HAHUS, CaMOBOCIIUTAHUS M CAMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEU IMO3UIMU JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHHS K
3aKOHY M TPABOMOPANIKY, YENOBEKY TpyJa W CTaplieMy IOKOJCHHUIO, B3aUMHOIO YBaKEHHS, OEpPEeKHOrO0 OTHOLICHUS K
KyJIbTYPHOMY HACIIEIUIO U TPAAULMSIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoie U OKPYKAOLIEH CpeE.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHUSI y4eOHOro mpeamera «buosorus» MOMKHBI OTpa)kaTh T'OTOBHOCTh U CHOCOOHOCTH
00yyJaromuxcsi pyKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTAIINM,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTAM POCCHUUCKOTO OOIIECTBA, PaCIIMpPEHUE
YKA3ZHEHHOTO OIIBITA U OIbITA JIESATEIBHOCTH B IPOLIECCE peaTn3aliid OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIILHOMN JIESITEIbHOCTH, B
TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOPMUPOBAHHOCTh TPAXKIAAHCKONW TO3UIMU OOYdYarOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO
00111eCTBa;

OCO3HaHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 005I3aHHOCTEHN, YBOXKEHHE 3aKOHA U TPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATENHHOCTU NPU CO3JaHUM YYEOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M
MO3HABATEJbHBIX 3a]1a4, BBITIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIOJIEM C pPa3sHbIMU
yOEKICHUSMH, KYJTbTYPHBIMHU IIEHHOCTSIMU M COLIMAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBINMOJTHEHUS yUE€OHBIX, MMO3HABATEIBHBIX U HCCIIEIOBATEIHCKUX
3a/1a4, YBOKUTEIIBHOTO OTHOIIIEHUS] K MHEHHIO OTNIMIOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHNS,

FOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCUMCKOM T'paKIaHCKOW HIECHTUYHOCTH, MATPUOTHU3MA, YBaXKEHUS K CBOEMY Hapojay, YyBCTBa
OTBETCTBEHHOCTH mepes; PoauHoM, ropAaocTu 3a CBOM Kpad, CBOWO PonanHy, CBOW SI3bIK M KYyJIbTYpPY, HPOIUIOE M HACTOSIIEE
MHOT'OHAIlMOHAaJIbHOIr0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACHEAUIO0 M NaMIATHUKAM MPUPOJBI, JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIICHHE U Pa3BUTHE OHOJOTHH, MOHUMAHUS 3HAUYCHMS
OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yOoeK1IEHHOCTh, TOTOBHOCTD K CIIYKEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOAUTENISAM, CO3JAaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO NPHUHATHS UEHHOCTEU
CEMEWHOM KU3HU B COOTBETCTBUU C TpaauUMAMHU HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA, CIOPTa, TPY/a,
0OIIIeCTBEHHBIX OTHOIIICHHMI;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE MPOSBIATH KaueCTBA TBOPUYECKON TUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 3/I0POBbS M IMOIMOHAJILHOTO 0JIATOMOJIYYHS:

MOHUMAaHUE W peaju3anus 370pOBOTO M 0€30MacHOTO 00pasza XKM3HU (30POBOE MUTAHME, COONIOACHUE TMTHMEHUYECKHUX
MpaBuil U HOPM, cCOaTaHCHPOBAHHBIM PEXKUM 3aHITHH W OTIbIXa, peEryspHas Qu3nueckas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO Y KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U MCUXHUYECKOMY 37I0POBBIO;



NOHUMaHUE IEHHOCTH MPaBUJI UHJIMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B CUTYAIUSIX, YIPOXKAIOUIUX
3JI0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCTEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOIs, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UeE;

TOTOBHOCTh K AKTUBHOM NIEATENbHOCTH TEXHOJIOTMUECKOW U COLMAJIbHOM HalpaBJIE€HHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIBLHO BBITIOJIHIThH TAKYIO A€ TEILHOCTD;

HMHTEpEC K pa3nuyHbiM chepaMm npodeccuoHaIbHON AEATEILHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIN BHIOOp Oymyliein
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMO0OPa30BaHUIO HA TIPOTSHKEHUU BCEU KU3HH,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJI€ KAK UCTOUHUKY XKU3HH Ha 3eMJle, OCHOBE €€ CylIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKON KyIbTYphl: MPUOOPETEHUE OMbITA IJIAHUPOBAHUS MOCTYIKOB U OIEHKH WX BO3MOXKHBIX
MOCIICICTBUN [T OKPYIKAIOLIEN CPELBI;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U ITyTeH UX PeIIeHuUs;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MNpPU H3yYeHUH OWOJOTHMM 3HAHUS W YMEHUS MpU pEeUIeHUuH MpooseM,
CBSI3aHHBIX C pallMOHAJIBHBIM MPUPOONOJIb30BaHUEM (COONIOICHUE TIpaBWJI TOBEACHUS B NPUPOJIC, HAMpPaBICHHBIX Ha
COXpaHEHUE PaBHOBECHS B YKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEpPHI);

AKTUBHOE HEIPUATUE JEUCTBUM, MPUHOCAIIUX BpPEd OKPYXKAKIIEH NPUPOJAHOM CpeAe, YMEHHUE IPOTHO3UPOBATH
HeOIaronpusITHbIC SIKOJIOTHYECKUE TTOCIIEICTBUS MPEANTPUHIMAEMBIX ACHCTBUN U IPEIOTBpaIIaTh UX;

HaJIMYue Pa3BUTOIO HSKOJIOTHYECKOTO MBIIUICHHS, JKOJOTUYECKON KYJIbTYpbl, OMNbITA JACATEIBHOCTU HSKOJOTHYECKOU
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B II03HABATEJIbHOM, KOMMYHUKATHBHOM U COIMAJIbHOW IPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOU AESATEIbHOCTH IKOJIOTHUYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha AMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;



COBEpUIECHCTBOBAHUE SI3bIKOBOM M YMUTATENIbCKOW KYJIBTYpbl KaK CPEICTBA B3aUMOJEUCTBUS MEXY JIIOJbMHU M MO3HAHUS
MUpa;

MOHUMAaHUE creUUKA OMOJIOTHUH KaK HAyKH, 0CO3HAHUS €€ posii B ((OPMHUPOBAHUH PAIIMOHATIBHOTO HAYYHOTO MBIIIICHUS,
CO3/IaHMHU LIEJIOCTHOTO MPENCTaBICHUS 00 OKpY’KAIOLIEM MHUPE KaK O €AMHCTBE MPUPOJbI, YEIOBEKA M OOLIECTBA, B MMO3HAHUU
IPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUH MTPOOJIEM COXpaHEHUs IPUPOJAHOTO PABHOBECHUS;

yOex1EHHOCTh B 3HAYMMOCTH OMOJOIMM JJIi COBPEMEHHOM LMBUIM3ALMU: OOECIEUEHHs] HOBOIO YPOBHSI Pa3BUTHUSA
MEJUIUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelaTh PECypCHbIE MPOOJEMbI PA3BUTHS YEJIOBEUYECTBA,
MOMCKa IyTEH BBIXOJA W3 TJIOOAIBHBIX JKOJIOTMYECKUX MpoOsieM Hu oOecleyeHus: Mepexoja K YCTOMYMBOMY pa3BUTHIO,
paloHaIbHOMY UCTIOJIB30BaHHUIO PUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTMUECKUX 3HAHUN B LEJSAX MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyUYHOU
IPaMOTHOCTH, KaK COCTaBHOM YacTH (DYHKIIMOHATILHON TPaMOTHOCTH 00ydYaromuxcsi, popMUpyeMOid IPU U3y4eHUH OUOIOTHH;

MMOHUMAHUE CYUIHOCTH METOJOB IIO3HAHUSA, MCIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBICHHUM OKPYKAIOIIET0 MUpa U MPOUCXOASAIIMX B HEM M3MEHEHUW, YMEHUE
nenaTh 0OOCHOBAaHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HMCHOJIb30BATh OMOJOTMYECKHE 3HAHMS JUIsl PEIICHHs] MPOOJEM B PEalbHBIX KU3HEHHBIX
CUTYaLUSIX;

OCO3HaHHUE LIEHHOCTH HAYYHOU EATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIBHOCTD
WHJUBHyaJIbHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHNIO, K AKTUBHOMY HOJYYEHHUIO HOBBIX 3HAHUHN
110 OMOJIOTUU B COOTBETCTBUHM C KU3HEHHBIMH NMOTPEOHOCTSAMH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHUS ydeOHOTO mpenMera «buosiorusy BKIIOYAOT: 3HAYUMBIE 711 (POPMUPOBAHUS
MHUPOBO33pPEHHUs O0YHAIOIINXCS MEKIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIE MOHSATHSA, OTPAXKAIOIIUE IIETOCTHOCTh



HAy4YHOH KapTUHBI MHpa U crnenupuKy METOJOB IO3HAHMS, MCIOJb3YyEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus,
SBJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIeI0BaHUE, HAOIIOACHNUE,
U3MEpEHHe, OKCIEPUMEHT U JPYyrue); YHHUBEpcaldbHble Yy4yeOHbIE JeWcTBUSA (TMO3HABATENbHBIE, KOMMYHUKATUBHBIC,
perynsTHBHbIE), oOecrieunBaromue GopMupoBanrue GyHKIMOHATBHONW TPAMOTHOCTH U COLMAIBHOM KOMIETEHIIUN 00Yy4atoXCs;
CIOCOOHOCTh 00YYAIOIIMXCS UCTOIb30BATh OCBOCHHBIE MEXIWCIUILIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHHUS M YHUBEPCAJIbHbIC
y4ueOHbIe JIeHCTBUS B TIO3HABATEIBHON U COLMAIBHON MPAKTUKE.

B pesynbrate n3ydeHus OMOJIOTMM Ha YpOBHE CPEIHEro o0Iiero oopa3oBaHus y oOywaromierocss OyayT c(OpMHpPOBaHbI
MO3HABATENbHBIC YHUBEPCAIbHBIE YU€OHBIE NEHWCTBUSA, KOMMYHUKATUBHBIC YHUBEpPCAIbHBIE yueOHbIC NEHCTBUS, PETYIATUBHBIC
YHHUBEpCaJIbHbIE YUEOHbIE IEUCTBUSA, COBMECTHAS AESITEIbHOCTb.

MeTtanpeameTHble pe3yiabTaTbl OCBOSHHS MPOTPaMMbl CPETHETO OOIIETO 00pa30BaHus JOKHbI OTPaXKaTh:

OByageHne YHUBEPCAJIbLHBIMU YUeOHBIMHU MO03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOATENIbHO (hOPMYITUPOBATh U aKTyaIU3UPOBaTh MIPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUs (aHalIM3a, CUHTE3a, CPAaBHEHUs, KilacCU(UKalIUY,
00001IeHMsT), pacKphIBaTh CMBICI OHMOJIOTMYECKUX MOHATUN (BBLACNATH MX XapaKTepHble NMPU3HAKH, YCTAHABIIMBATH CBSA3H C
APYTUMHU TTOHITHSIMH);

OTIPECTIATH LIEH ACITeIbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTD PE3YNbTAThl AEATEILHOCTH
C MOCTaBJICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOrMUECKHUE MOHITUS [T 00bICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbIC, JACIyKTUBHBIC, [0 AaHAJIOTWH), BBISABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHUS,

NPUMEHATh CXEMHO-MOJICTIbHBIC CPEACTBA MJisl TMPEICTaBICHHs CYIISCTBEHHBIX CBS3€H W OTHOIICHWN B HW3y4aeMbIX
OMOJOTHYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUUI Pa3HOTO POAA, BBISIBICHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH pEHIeHHs POOIEMbI C YUETOM aHAIM3a UMEIOLINXCA MaTePUATIbHBIX M HEMaTEePUATIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBHI B JI€ATEIHHOCTh, OIEHHUBATH COOTBETCTBHUE DPE3YyJIbTATOB IEJISIM, OICHUBATH PHUCKHU TOCIEICTBUN
JESTeIbHOCTH;



KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSX PEaJIbHOT0, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILICHUE IPU PELIEHUH )KM3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJQJIeTh HABBIKAMHU Y4Y€OHO-MCCIIEIOBATEIIbCKOM M MPOEKTHOM NI€ATENbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieMm,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1ay, TPUMEHEHUIO Pa3JInUHbIX
METOJI0B MTO3HAHUS,

HCIIOJIb30BaTh Pa3JIMYHbIE BUJIbI JAEATEIBHOCTUA MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALMH, TPEOOpPa30BaHUIO U
MIPUMEHEHUIO B YUEOHBIX CUTYallUAX, B TOM YUCJIE MPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(dbopMHpPOBATH HAYYHBIN THUI MBIIUJICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMHU MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337]a4ul B 00pa30BaTENIbHOM 1€ATEIbHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M W AKTYyaJIM3UPOBATH 3aJadyy, BBIIBUIATh THUIOTE3Y €€ PEIICHHs, HaXOJUTb
apryMeHTHI JJIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TOJYYEHHbIE B XOJE€ pEIICHUA 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU OLICHHBAaTh HUX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH LEJIEHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS B MPO(ECCUOHANBHYIO CPENY;

YMETh IEPEHOCHUTH 3HAHUS B [TO3HABATENIbHYIO U MTPAKTUYECKYIO0 00JIACTH KU3HENEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEJIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJCH, NPEIJIaraTh OpUrHHAIBHBIC TOIXOJbI U PEIICHUS, CTABUTh MPOOJIEMBbl M 33J1a4M, JAOMYCKAIOIIHe
aJbTEPHATUBHBIC PEUICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOTO MOCcOoOus, HayYHO-TIOMYJIAPHON JUTEepaType,
OMOJIOTUYECKUX CIIOBApsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTEpHETE), aHamuM3upoBaTh HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM IMPENCTABICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTbD;

dbopMyIUpOBaTh 3aMpOChl U MNPUMEHATH Pa3IUYHbIE METOJbl MPU TOHUCKE M OTOOpe OMOJOTMYECKON HWHQOpMaIuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4;



npuoOpeTaTh OMNBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIICHCTBOBATH KYJIbTYpPY
AKTUBHOTO MCIOJIb30BAHMS PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEIIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY NpEICTaBlIeHUS OuojorTudeckor uHGopMaru (CXxembl, Tpadukw,
auarpammbl, TaOJIMIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYyUHBIN SI3bIK B KAUECTBE CPEACTBA MpHU paboTe ¢ OMOIOrMUecKOl HHpOpMalMe: MIPUMEHITh XUMUYECKUE,
¢uznueckne u MareMaTU4YeCKHe 3HAKU M CHUMBOJBIL, (opMynbl, abOpeBHaTypy, HOMEHKIATypy, HCIONb30BaTh MU
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIAIHOCTH;

BJIQJIETh HABBIKAMU PACIIO3HABAHMS M 3aIIMTHI MH(OpMAIUU, HHPOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHHe YHHMBEPCAJBHBIMM KOMMYHMKATHBHBIMHM 1CCTBUSIMU:

1) oO1IeHne:

OCYUIECTBJISATh KOMMYHHUKALIMK BO BceX cdepax >KU3HHU, aKTUBHO YYacCTBOBAaTh B JUAJOre WJIM JUCKYCCHUU MO CYLIECTBY
o0cyxmaemMoi TeMbl (YMEHUE 3a/1aBaTh BOIPOCHI, BHICKA3BIBATH CYKJIEHHUSI OTHOCUTEIBHO BBIMOJHEHUS MpEIaraeéMoi 3aaaud,
YUYHUTBIBATh HHTEPECHI M COTVIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB IHAJIOTA WU JUCKYCCHUH);

pacrno3HaBaTh HeBepOabHbIE CPECTBA OOUIEHMS], TOHUMATh 3HAUEHHE COL[MAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS
KOH(JIMKTHBIX CUTYalUil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU IIEPETOBOPHL;

BJIQJECTh PA3IUYHBIMU CHOCOOAMU OOHIEHUS W B3aMMOJECHUCTBHS, NMOHUMAaTh HAMEPEHHUS APYTHX JIIOAEH, NpPOSBIATH
YBaXXUTEIBHOE OTHOILIEHHE K COOECEAHUKY U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTth CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

NOHMMAaTh W HCIOJIb30BaTh MMPEUMYyLIECTBA KOMAaHIHOM M HMHIMBUIYaJbHOW pabOThl MpU pPELIEHUH OMOIOrHMYEcKON
po0seMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIOBBIX OPM B3aUMOJCUCTBUS TP PEUICHUN YUeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JNEHCTBUM C y4E€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXKIOro 4jeHa
KOJUIEKTUBA;

MIPUHUMATh 1IEJIM COBMECTHON JEATEIbHOCTH, OpPraHUW30BBIBATH W KOOPAWHUPOBATH JEHUCTBHUS MO €€ JOCTUKEHUIO:
COCTAaBJISITh IJIaH JEHCTBUM, paclpeeisiTh POiIu ¢ Y4ETOM MHEHUM YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIAJIa U KAXKJOT0 YYaCTHUKA KOMAH bl B OOLIUH pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



IIpeAJIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MTO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MOBEJACHUE B PA3JIMYHBIX CUTYyalUAX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCII0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJIs BBISIBIICHUS MMPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUM IIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JEUCTBUSAX W IMOCTYIKax MO
OTHOIIICHUIO K JKMBOUM MIPUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATENBHYIO JESATEIbHOCTh, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYyIHUPOBATH
coOCTBEHHBIE 33/1a4u B 00pa30BATEIbHOMN JESITEIIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEIICHUs MPOOJIEMBbI C YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MIPOSIBICHUIO MIHUPOKOU SPYAUIIMU B pPa3HbIX 00JaCTAX 3HAHUM, MMOCTOSTHHO MOBBIIIAThH
CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JI€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIJIETh HABBIKAMU MO3HABATEIBHOM pe(IEKCHHN KaK OCO3HAHUSI COBEPIIAEMBIX JEHUCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX
pe3yJbTaTOB U OCHOBAHUM, UCIIOIB30BaTh TPUEMBI pehIEKCUU 1)1l OLICHKU CUTYaIIMH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB ACATCIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeI0BEKA.
IHPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3yibTaThl OCBOCHMS COJep)kaHusi YydeOHoro rmpeamera «buonorus»y Ha yrayOn€HHOM ypoBHE
OpUEHTHUPOBaHbl Ha obecriedeHue NpoPuiIbHOro 00ydeHus oOydarommxcsa Ouosorud. OHU BKIIOYAIOT: CIEUU(DUUECKUE IS
OMOJIOTUM HAy4YHbIE 3HAHUS, YMEHUSA U CIOCOOBI IEUCTBUM MO OCBOCHHIO, MHTEPIPETALNHA U MPEeoOpPa30BaHUIO 3HAHUN, BUIBI
JESITEIbHOCTU MO TMOJTYYEHHIO HOBBIX 3HAHMWA M UX NMPUMEHEHHMIO B Pa3IMYHBIX YUYEOHBIX, a TAKKE B PEAIbHBIX KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ysbTaThl IPEACTABICHBI 10 FO1aM U3YUYEHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeTta «buonorus» B 10 kiacce 1OTKHBI OTPAXKATH:

c(OpMUPOBAHHOCTh 3HAHUWA O MECTE W POJU OHOJOTMU B CUCTEME ECTECTBEHHBIX HAyK, B (DOPMUPOBAHHH €CTECTBEHHO-
Hay4YyHOM KapTHUHBI MHMpA, B TO3HAHUM 3aKOHOB MPUPObI U PEIICHUHU NMPOOJIEM pallMOHATIBHOIO MPUPOJOTIONb30BaHMS, O BKJIAIE
POCCHICKUX U 3apYOeKHBIX YUEHBIX B pa3BUTUE OHOJIOTHY;

BJAJICHUE CUCTEMOW OWOJIOTMYECKUX 3HAaHUHM, KOTOpas BKIIIOYAET: OCHOBOIOJIATraloIIue OHOJIOTHMYECKUE TEPMHUHBI U
MOHATUSL (KU3Hb, KJIETKa, OPraHu3M, METa0O0JM3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCHPOU3BEIACHUE, HACIEACTBEHHOCTD,
M3MEHYHMBOCTb, POCT W pa3BUTHE), OWojornyeckue Tteopuu (kierounas teopus T. IIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacieacTBeHHoCcTH T. Moprana), yuenus (H. 1. BaBuiioBa — o neHTpax MHOT00Opa3usi M IPOUCXOKICHUS
KYJBTYPHBIX PacT€HUI), 3aKOHBI (€AUHOOOpa3Hsl MOTOMKOB MEPBOIr0 MOKOJIEHHUs, PACIEIUICHNUs, YUCTOThl TaMeT, HE3aBUCUMOI'0
HacnenoBanus ['. MeHaensi, TOMOJIOTMYECKUX pPSAJIOB B HaclenCTBeHHOM wu3MeHuunBoct H. W. BaBuioBa), mpUHIUIIBI
(KOMIIIIEMEHTaPHOCTH);

BJIa/ICHME OCHOBHBIMU METOJIAMU HAYYHOT'O MO3HAHMSI, UCIIOJIb3YEMbIX B OMOJOTMYECKUX UCCIETOBAHUSIX KUBBIX OOBEKTOB
(omucanue, U3MEpeHne, HaOMIOACHUE, SKCTICPUMEHT);

YMEHHME BBIICIATH CYLIECTBEHHBIE IIPU3HAKA: BHUPYCOB, KIETOK IIPOKAPUOT M DJYKAPHUOT, OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX OPTraHW3MOB, B TOM 4Hciie OaKTepuid, TpuOOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB PACTEHHI, KUBOTHBIX, YEJIOBEKA, MPOLIECCOB JKU3HEAEATEIBHOCTH, MMPOTEKAOIIMUX B OPraHU3Max pPACTEHUM, )KUBOTHBIX



U 4YeJoBeKa, OMOJIOrMYEeCKUX MPOIECCOB: OOMEHa BellecTB (MeTad0JIU3M), MPEBpAICHUSI SHEPTHH, OPOKEHHUs, aBTOTPO(PHOro U
rerepoTpopHOro THUMOB TUTaHHs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a, TaMeToreHesa, »MOpHOreHesa,
MOCTAMOPUOHAIBHOTO PA3BUTHSA, PAa3MHOKECHHSI, MHANBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOpa;

yMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXK/y OpPraHOMIaMH KJIETKU U UX (PYHKIUSIMH, CTPOCHUEM KIIETOK Pa3HbIX TKaHe u
uX (QYHKIUSMU, MEXKIY OpraHaMH M CHCTEMaMH OpPraHOB Yy PAacTeHWH, JKMBOTHBIX M Ye€JOBeKa U WX (QYHKUUIMH, MEXKITY
CHUCTEeMaMH OPTaHOB U WX (YHKIUSIMHU, MEXy dTallaMd OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO LHUKJIA W KU3HEHHBIX IUKIIOB
OpraHU3MOB, ATallaMU YMOPHUOHAIBHOTO PAa3BUTHUS, TECHOTUIIOM U (PEHOTUIOM, (DEHOTUIIOM U (PaKTOpaMH Cpeabl OOUTAHMUS;

YMEHUE BBISBISITH OTJIMYUTEbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTCHUI, )KUBOTHBIX U YEJIOBEKA;

yYMEHHUE HCTOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY JIJISl IOKAa3aTEIbCTBA
POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pemiatb OHOJOTHYECKHE 3a7aud, BBLIBISTh NPUYMHHO-CIEICTBEHHBIC CBSI3UM MEXIY HCCIEAYEeMBbIMH
OMOJOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHWH TIOJYUYCHHBIX PE3yJIbTaTOB;

yYMEHUE BBITIOJIHATH Ja00OpaTOPHBIE U MPAaKTHYECKUE paboThI, COOII0IaTh MpaBUiia pu padboTe ¢ yueOHBIM U JIA0OPaTOPHBIM
000opy10BaHUEM;

YMEHUE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX SKCIEPUMEHTAIBHBIMU CpPEICTBaMH, (POpMYyIUpys Ielb HCCICIOBaHUS,
aHAJIM3UPOBATH MOTYYCHHBIE PE3yIbTAThI U JIETaTh BEIBOIBI,

yMEHHE y4acCTBOBATh B YUCOHO-MCCIIEAOBATEIHLCKOM pabOTe MO OMOJIOTMH, SKOJIOTHH M MEIMIIMHE, POBOJIUMOM Ha Oase
IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPECTABISATH MOJIYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHIUSX;

yMEHHUE OIICHUBATh ITUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTU OMOJIOTHH M MEIUIIUHBI (KJIOHHUPOBAHUE,
HCKYCCTBEHHOE OTLIOIOTBOPEHHE, HATIPABIIEHHOE U3MEHEHNE TeHOMA U CO3/IaHNe TPAHCTEHHBIX OPTraHNU3MOB);

YMEHHE OCYIECTBIISTH OCO3HAHHBIN BHIOOpP OynyIei npodecCuoHanbHOM AeITeIbHOCTH B 00JaCTH OMOJIOTHH, METULIUHBI,
OMOTEXHOJIOTHH, BETEPUHAPHUH, CEITBCKOTO XO3SWCTBA, MHUIIEBON MPOMBIIIJICHHOCTH, YTiIyOJsaTh TMO3HABATEIbHBIN HHTEpEC,
HaIpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIICH mpodeccur W MPOAOIKEHHE OHOJOTUYECKOrOo OO0pa3oBaHUS B
OpTraHM3aIHsIX CPETHETO MPOPECCHOHATHFHOTO U BHICIIIETO 00Pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undgposBbie)
Ne i/m Konrpoasnsie | IlpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
1 buonorus xak Hayka
2 JKvBBIE cCHCTEMBI M X H3YICHHE
3 buonorust KieTku 0.5
4 XuMHU€ecKasi OpraHu3alus KIETKU 10
) Crtpoenue u QyHKIMH KIETKU 8
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIIETKE
- Hacnencreennas ungpopmanus u 9 05
peanuzanus e€ B KJIETKe
JKu3HeHHBIN UK KIETKH 6 1
Crpoenuie u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 1.5
11 I'eneTuka — Hayka 0 HacJIEACTBEHHOCTH U 0.5




U3MEHYMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka uenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoabubie | IMpaxririeckie u3y4yeHusi | o0pa3oBaTe/IbHbIE
padoTsbI padoTshI pecypes:
1 buonorus kak KoMIUIEKCHasI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIecTBa
JKuBble crcTeMbl M UX CBOICTBA 1
YpoBHEBasi OpraHu3anus )XKUBbIX CUCTEM 1
4 HcTopust OTKPBITHS ¥ U3yUEHUSI KIIETKH. 1
Kierounas reopus
5 Metozasl MOJNIEKYJIAPHON U KIETOYHON 1 05
6uonoruu. [Ipaktnueckas padora «M3ydyenue




METO/IOB KJIETOYHOW OHOJIOTUU
(xpomatorpadusi, mekTpodopes,
nuddepeHnraibHOe HEHTPU(YTHPOBAaHUE,
ITLIP)»

6 XHUMHYECKUH COCTAB KIETKH
7 MunepalibHbIE BEIIECTBA KIETKHU, UX
Ouosoruyeckas poiib
Opranuyeckue BellecTBa KIETKH — OEJIKH.
8 JlaboparopHas pabota «ObHapykeHuE 0.5
0EJIKOB C TIOMOIIIbIO KAUECTBEHHBIX PEaKIUIi»
9 CsoticTBa, kinaccuduxanys u GpyHKuuu
OenKkoB
10 Opranuyeckue BelecTBa KJIeTKH —
YIJIEBOIbI
11 Oprannydeckue BenecTBa KIETKH — JIUIHIbI
Hyxnennoseie kucnorsl. JJHK n PHK.
12 JlaGopatopHas pabota «/ccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)
13 Crpoenue u pynkuuu ATO. [lpyrue
Hykneosuarpugocharsl (HTD)
14 CexBenupoanue JJIHK. MeToabl reHOMUKH,
TPAaHCKPUIITOMHUKH, TPOTEOMHKH
15 MeTtoabl CTpYKTypHOU OHOJIOTHI
16 Tunel knetok. [IpokapuoTndeckas kieTka
17 CtpoeHue 3yKapuoTUYECKOM KIIETKH. 05

[TpakTnueckas pabota «/3ydyeHue cBoiCTB




KJIETOYHOM MEeMOpaHbI»

18

[ToBepxXHOCTHBIN amnmapar KiIeTKA

19

OnHoMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTiueckas pabota «/3yueHue qBUKESHUS
[UTOIJIa3MbI B PACTUTENBHBIX KIETKAX)

0.5

20

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJIpHH, TU1acTUu bl JlaGopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

21

HememOpaHHbIE OpTaHOUIBI KIETKH

22

Crpoenne u GyHKIUH S1Ipa

23

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuoT. Jlaboparopnas pabota «3yuenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

AcCUMWIISIIIUS ¥ TUCCUMMJIALIUS — JIBE
CTOpOHBI MeTaboau3Ma. Tumsl ooOMeHa
BeecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMMJIa3bl WK KaTala3bl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacIIeIUICHHs IIEPOKCHIa BOJOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

26

Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

28

dorocunTes




XemocuHTe3. JJaboparopnas pabota

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.

30 JlaGopaTtopHas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JbIXaHUS

31 AdpoOHBIE OPTaHU3MBL. JTaIbl
YHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOpaHHOTO TPaIMeHTa IPOTOHOB.

32 Cunte3 AT®: pabota npotonHoi ATD-
CUHTA3BI

33 Peakiiuu MaTpuyHOro CHHTE3a

34 Tpanckpunuus — marpuunslii cuate3 PHK

35 Tpancismus u e€ 3rarnbl

36 KoaupoBanue amuHokucioT. Ponb pubocom
B OMocHHTE3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT 1
DYKapHOT

38 MonekymnsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U

39 oOnuratHble napasutel. [IpakTuyeckas 0.5
pabota «Co3naHue MOEI BUPYCa»

40 BupycHslie 3a001eBaHNs YellOBEKa,
JKUBOTHBIX, PACTCHUI

41 HanoTexHOI0rMY B OMOIOTUH Y MEIUIINHE

42 JKU3HEeHHBIN UK KIETKU




43

Marpuunsiii cuate3 JJHK

Xpomocowmsl. JlTaboparoprast pabota

44 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJICTKHM — MHTO3
Tuns! kietok. KapruokuHes 1 IUTOKUHES.

46 JlaGopaTtopHas pabora «HabmroneHue Mmuto3a 05
B KJIETKAaX KOHYMKa KOpEeLIKa JIyKa (Ha '
TOTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3ydyeHne TKaHEel pacTeHUII» '
TxkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHast

o1 pabora «/3ydyeHre opraHoB IIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHMEe OpraHu3MOB

54 IIntanne opraHu3smMoB

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucreMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U




YCJI0BCKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHnocHas cuctema mo3BOHOYHBIX 1
KMBOTHBIX M YEJIOBEKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 MMMmyHHas cucTema 4eioBeka 1

63 Pa3npaxuMOCTh U perynsnuus y OpraHu3MOB 1

64 ['yMopaiibHast peryyisius U SHAOKpUHHAS 1
CHCTeMa )KUBOTHBIX U YEIIOBEKa

65 DopMBI PA3MHOKEHUS OPraHU3MOB 1

66 [TooBoe pa3zMHOKEHHE

67 Meiio3 1
l'amerorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 05
«M3ydyeHune cTpoeHHs MOJIOBBIX KIIETOK Ha '
TOTOBBIX MHKpOIpenapaTax»»

69 NnauBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3aksajika OpraHoB M TKaHeH U3 1
3apOJIBILIEBHIX JTUCTKOB
Poct u pazButue xuBoTHbIX. JlabopaTopHas

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOCTBA 1 0.5
3apoJbIlIel TO3BOHOUHBIX JKUBOTHBIX)

79 PasMHOXeHUE U pa3BUTHE PACTEHU. 1 05

JlabopaTtopHast pabota «CTpoeHue opraHoB




Pa3MHOXKCHHS BBICIINX paCTeHHﬁ))

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA I'CHCTUKHU

73 1
KaK HayK{
OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHUKH.
74 JlaGopaTtophast pabota «JIpo3zodriia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUIT
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.
MoHOTHOPUIHOE CKPEIIMBaHUE.
75 [TpakTuueckas pabota "Usyuyenue 1 0.5
Pe3yabTaTOB MOHOTHOPHTHOTO CKPEUTHBAHUS
y 1po30duITer”
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpCIBAHHS
77 AHanuzupyrouiee ckpeuiuBanue. Hernomnnoe 1
JTOMHHHUPOBaHHE
Jurubpunnoe ckpenuBanue. [Ipaktuueckas
78 pabota «3ydeHue pe3yIbTaToB 1 0.5
TUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HITBI
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAHUS
80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACTEICTBEHHOCTH 1
82 I'eneruka nona 1
83 ['eHOTHI KaK IeJIOCTHAs CHCTEMa 1
84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa
85 M3meHnunBOCTh IpU3HAKOB. Busl 1




N3MCHYNBOCTH

86

MonudukamonHas U3MEHYHBOCTh

87

Bapuanyionnslii psig u BapualiioHHas
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapualMOHHOTO psifa U
BAapUALIMOHHON KPUBOM»

0.5

88

I'enotunuueckas N3SMEHYHUBOCTb.
KomMOunaTuBHast N3MEHYHNBOCTD

89

MyTranuroHHas U3MEHYHBOCTb. [IpakTuyeckas
pabota «Mytanuu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAIlMOHHOI'O IPOLIecca.
ONUreHeTHKa U SIIUT€HOMHUKA

91

I'enernka genoBeka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

MeToasl METUITMHCKON T€HETUKH

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALLEHUU U JICUEHUU T€HETUUECKUX
3a00JIEBaHNI YEIOBEKA

94

OcCHOBHEBIE TOHATHUSA CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bI cCeeKIIMOHHON paboThI.
JlaGopaTtopHast pabota «/3yueHne MeTo10B

0.5




CEJICKIIMH PAaCTCHHID»
JloCTHKEHMS CeJIeKIMU PACTEHUN U
96 *KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTnyeckas padora 1 0.5
«3yueHne 0ObeKTOB OMOTEXHOIOTHUIY
99 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON 1
Ounonorun
100 XpoMOCOMHasI M TeHHAS WH)KEHEPHUS 1
101 Menunuackrue OMOTEXHOIOT I 1
102 PesepBHbIit ypok. HOBT(jpeHI/Ie, 00o0mIeHme, 1
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosnorusa. O6mas 6uomnorus, 10 kimace/ 3axapos B.b., MamonToB C.I'., Connn H.I., 3axaposa E.T.; mox penakiueit
3axapoBa B.b., O0mecTBO ¢ orpaHudeHHON O0TBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe obmiecTBo «M31aTenbcTBO

«IIpocBemieHue




B.b. 3axapos, C.I'. MamonToB, H.1. Conun, E.T.
3axaposa «buonorus. O0uias 6uonaorus (yriayOaeHHBIH

ypoBeHb) 10 kiacc: M.: «IIpocpemienuey, 2022

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
1. B.b. 3axapos, C.I'. MamonToB, H.1. Conun, E.T.
3axapoBa «buonorus. O0uias 6uonorus (yriyOJeHHBIHI
ypoBenb) 10 knacc: M.: «IIpocBemienue», 2022

2. P.A. IlerpocoBa, T.B. Mazsipkuna, I'.C. Kanunosa «41
caam EI'O», M.: «IIpocBemenue», 2018

3. I'.C. Kaniumooii EI'D. buonorusa. Tunossie
sk3aMeHalmoHHbie BapuaHTtel. OUIIN. M. «HaunonansHoE

obpazoBanue» 2022,2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET



HUDPOBLBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www.informika.ru - snektponHbIil yaeoHuK "bruomorus” (Bep. 2.0 - 2000) u3 nuxiia "OOy4aronue SHIMKIONeAuu". - Y4eOHbIH
KypcC, KOHTpoJIbHBIE Bompockl. (Kak monb3oBathes - cM. "[lomorp".)

www.college.ru - pazaen "OTkpbiToro komremka" o buonorun. Yueonuk, moenu, Online TecTsl, yauTelto.
www.skeletos.zharko.ru - "OnopHo-aBurareipHas cucreMa denoBeka'. O0pa3oBaTeIbHBINA CaT 1o mpeaMeTy bruonorus, xype
Yenosek. Ctpoenue ckenera. Mepimeynas cuctema. Kak 3to padotaet. [Ipuioxkenus: 2 CKeNETHBIX SHIUKIIONEINH;

JUTSL YIUTEIS - YPOKH, JabopaTopHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buolau" - buoaorus ot Jlanel. HoBocTu 1 0030p5I 110 OHoJI0rHu, 3k0a0ruu. [1po0aeMbl U TeopHH.
EcTps TemaTudeckue BbITycKH, oToranepen, ouorpaduu BETUKUX YUEHBIX, CIICIICIOBAPb.

www.bio.1september.ru - nns yuureneit "S uay Ha ypok buonorun". Ctateu no: boranuke, 3oo10ruu, buonoruu - Uenosex,
OO0m1ent 6noorun, DKOJIOTHH.

www.bio.1september.ru - razera "buosorus" (Mexay BBIX0IOM 0YePEIHOIO HOMEpA I'a3eThl U MOSBICHUEM IMOJTHOTEKCTOBOM
BEpCHUM HOMEpPA Ha caiiTe yCTaHOBJIEH T'OJIOBOM UHTEPBA)

www.kozlenkoa.narod.ru - Dtot caiit Kosznenko A.I'. - mpenogaBaTens U JuIs IPENoaaBaTeleH, uisd TeX, KTO YYUTCS caM U

YUUT APYIrux; O4HO U JTUCTAHIIUOHHO, 6I/IOJ'IOFI/II/I, XUMUH, JPYTUM IIPCAMCTAM - C IOMOIIbIO KOMIIBIOTEpA U I/IHTepHeT.



WWW.NSU.ru buosorus B Borpocax U OTBETaX - yUeHbIe HOBOCHOUPCKOro AKaJeMIopoJika OTBEUalOT Ha BOIIPOCHI
CTapIlIeKIACCHUKOB.

www.websib.ru - paszaen "buonorus" HoBocubupckoii o0pa3oBateiibHoM ceT. [10100pka MaTepUaIOB U CCHIIOK (TIPOTPAMMBI,
MIPOEKTHI, MATEPHANIBI y YPOKY,

aOUTYpUCHTY).

www.nrc.edu.ru - "brosornueckas KapTuHa MUpa" - pas3lien AEeKTPOHHOTO yueOHrKa "KoHIeniu COBPEMEHHOTO
ecrecTBo3HaHus". KoHIENIIUM MpOUCXOXKICHUS KU3HU U Teopun 3Bororuu. (Ilepexon o ceceuike BHU3Y "Jlanee...".)
www.floranimal.ru - "FLORANIMAL - pactenus u xuBotHbIe" Kak sHnukimoneaus. (O0beM HHPOPMAIMK BIIEUATIISET. )
Bri6path OyKBY, OTKpPOETCS CTpaHUIIA C ABYMS

OOJBIIMMU KOJIOHKaMH Ha3BaHui: Pactenus u JKuoTHsie. BoiOupaem no Ha3BaHUIO - OTKPBIBAETCS ONMUCaHuE U (OToO.
www.filin.vn.ua - "®wummH" - WuTFOCTPUPOBAHHAS SHITUKIONENS KUBOTHBIX. K COXalleHHIO He BCE pa3zieiibl TOTOBEHI.
Onucanus u pororpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX IS IIIKOJIbHUKOB — OMMCAHUE OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. ITonynspraas kaura Axkumymikaia .M. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB H

dbotorpaduii. -



www.bird.geoman.ru [tumpl. [TonynspHas kaura Akumytikuaa V.M. ¢ MHOXECTBOM I[BETHBIX PUCYHKOB U (oTorpaduil.
www.animal.geoman.ru Mup xwuBoTHbBIX. [lomynsapHas kaura Axkumymkuia .M. ¢ MHOXXECTBOM IIBETHBIX PUCYHKOB U
dhortorpaduii.

fish.geoman.ru Pei0s1. MumrocTprpoBaHHas SHIUKIIONCINS PHIO.

www.plant.geoman.ru - J)Ku3ab pacteHuii. 3aHuMarteabHo 0 OoTaHuke. bakTepun. JlekapcTBEHHBIC pacTCHUS.
www.livt.net - anekTpoHHas WILTIOCTpUpOBaHHas SHITMKIoeus "JKusbie cymectsa". Kimaccudukarus u potorpadun 6e3
TEKCTa.

www.nature.ok.ru - Penkue u ncyesarorue xuBoTHbIe Poccun. OnucaHus v rojioca PeIKUX KUBOTHBIX.
www.bril2002.narod.ru - buosorus ans mkonbHUKOB. KpaTkas uadopM. o pazaenam: O6mas ouosorusi, botanuka,
3oonorus, UenoBek.

www.festival.1september.ru - ®ectuBaib negarornyeckux uaci "OTkpeIThIH ypok" 2006 - 2007. Pasnen "IlpenogaBanue
ouonorun" - 86 crareu.

www.charles-darwin.narod.ru - Yapines [lapBuH: Ouorpadus 1 KHHUTH.
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