


IHHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma cocTaBiieHa Ha OCHOBE!

1) Denepanbubiii 3akoH «O0 obpasosanum B Poccuiickoii Denepaumm» ot 29.12.2012
Ne 273-@3 (c n3amMeHeHUsIMU U JOTIONTHEHUSIMU OT 24.09.2022 Ne 371-D3);

2) Tlpuka3 Munucrepcrsa npocsemerus P® ot 12.08.2022 Ne 732 «O BHeCeHUN W3MEHEHHUN
B (emepasbHBI TrOCYIapCTBEHHBIH OOpa3OBaTENbHBIA CTAaHIAPT CpeOHero oouiero
oOpa3oBaHus, YTBEPXKIEHHBIH MpHuKa3oM MuHHCTEpCTBA TmpocBemeHnss PP ot
17.05.2012 Ne 413»;

3) DenepanbhHas obOpa3oBaTeNbHAs NporpamMma cpenHero odmero obpasoBaHust (manee —
@OIT COQO), yrBepxneHHas NpUKa3oM MUHHCTEPCTBA NpOCBeleHnst Poccuiickoit
Deneparun ot 18.05.2023 Ne 371 «OO6 yrBepkaennn (enepanbHoil 00pa3oBaTeNbHON
IPOTrpaMMBbl cpenHero odmiero odpasosanusy (3apeructpuposan 12.07.2023 Ne 74228);

4) Canurapsusie npasuia CII 2.4.3648-20 «CaHuTapHO-3TUAEMHIOJIOTTUECKHUe TPeOOBAHMSI K
OpPraHu3alusIM BOCIHUTAHUS U OOyYeHHUs, OTAbIXa U O3/IOPOBJICHHUS JeTeH W
MOJIOAEKW»,  YTBEP)KIAEHHBIX  IIOCTAHOBJEHHEM [ JlaBHOrO  roCyAapCTBEHHOI'O
caruTapHoro Bpada Poccuiickoii @eneparun ot 28.09.2020 Ne28 (nanee — CIT 2.4.3648-
20);

5) Canwurapubie mpaswia U HOpmbl CanlluH 1.2.3685-21 «'urneHudeckrie HOPMATHUBBI U
TpeboBanus k obecnedeHuro Oe3omacHOCTH U (win) OE3BPEmHOCTH MJIsT 4YeJIOBEKa
dakTOopoB  cpempl  OOWTaHUS»,  YTBEPIXKIEHHBIX  IOCTAHOBJIEHHEM | J1aBHOTO
rOCyJapCTBEHHOIo caHuTapHoro Bpauda Poccuiickoit ®enpepammu ot 28.01.2021 Ne2
(manee - CanlluH 1.2.3685- 21);

6) Ycras MBOY COII Ne 21 r. Canbcka,

7) Tlonosxkenue o padouux nporpammax MBOY COIII Ne 21 r. Canbcka;

8) Kanennapueiii yueOHb1 rpaduk Ha 2023-2024 yueOHbIii rog;

9) Pacnucanue ypokos Ha 2023-2024 y4eOHbIi roz.

Yuebubiii npeamer «buonorus» yrayonénHoro ypoBHs usydenus (10 kmacc) sBisiercs
OIIHUM M3 KOMIIOHEHTOB mpeaMeTHol obnactu «EctecTBeHHO-Hay4Hble npenMeTely. CornacHo
noyioskeausim ®I'OC COO mnpodusibHbie yueOHBIC MPEenIMeThl, M3yd4aeMble Ha YrIyOJEHHOM
YpOBHE, SBJSIFOTCST criocodom muddepeHnmannd oOydeHHsT Ha YpPOBHE CpPeaHero oOImero
o0pa3oBaHus U MPHU3BAHBI OOECTIEYNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
oOmuM, cpenHUM Npo(ecCHOHANBHBIM U BbICHINM 00pa3oBaHHeM. B TO ke BpeMsl Kaabli 13
3TUX Y4eOHBIX TPEIMETOB JOJUKEH OBbITh OPHUEHTHPOBAH HAa MPHOPUTETHOE pPELICHHE
00pa3oBaTeNbHBIX, BOCIHTATENbHBIX U PAa3BHBAIOIINX 3a7a4, CBSI3aHHBIX ¢ MpodopueHTaunei
of0yJaromuxcss W CTUMYJIHPOBAHMEM HHTEpPeca K KOHKPETHOH OONacTH HAaydyHOTO 3HAHMS,
CBSI3AHHOTO C OMOJIOTHEH, METUIIMTHOMN, SKOJIOTHEH, TICUXOJIOTHEN, CIIOPTOM HJTH BOCHHBIM JIEJIOM.

[Iporpamma o yueOHOMY mipenmety "buosorus” naér npencraBieHHe O LU U 3aJa4ax
u3yueHus yuebHoro npeamera «buonorusy Ha yriayOn€HHOM YpOBHE, Onperenser odsi3aTenbHoe
(MHBapUAHTHOE) TPEOMETHOE COAEpIKaHUE, €ro CTPYKTYPUPOBAHHWE IO pas3feiaM M TeMam,
pacripeneneHue 1o KjiaccaM, peKOMEHAYET MOCIEA0BATENIbHOCTD U3YYEeHUs yueOHOTO MaTepHana
C Y4€TOM MEXIPEIMETHbIX M BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKM y4eOHOro mporecca,
BO3PaCTHBIX 0cobeHHOocTel ofydaromuxcsi. B mporpamme mo OuMOJIOTHH peani30BaH MPUHLIAI
NPEEMCTBEHHOCTH C H3y4YeHHeM OHOJIOrMM Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHms,



Omaromapst 4eMy MpOCMAaTPUBAETCS HATIPABJIEHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OHOJIOTMUECKUX
3HaHWUH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
SKOJIOTMYECKOrO MBILIEHHS], MPEACTABICHUH O 310pOBOM oOOpas3e >KW3HH, Ha BOCIHTAHHE
OepeKHOro OTHOIIEHUST K OKPYKaroIeld MpupoaHOH cpene. B mporpaMme mo Ouosiorvn Takke
MOKa3aHbl BO3MOXKHOCTU y4eOHoro mpeamera «buosorus» B peanmsauuu tpeboBanmii @PI'OC
COO k mIaHUpyeMbIM JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM Pe3yJIbTaTaM 00y4eHHs U
B (POPMHPOBAHUN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBbHON NESTEIbHOCTH OOYYaIOLIUXCS T10
OCBOCHHUIO COJAEpKaHUS OHOJIOTMYECKOro OO0pa3oBaHUSl HA YpPOBHE cCpemHero oOIiero
obOpa3oBaHUsI.

Yuebublii penmer «buonorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHUs 3aBepIIaeT
Ouonornyeckoe oOpa3oBaHUE B LIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE W YriyOeHue 3HaHUH
00y4arImuxcs O JKUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHON U KJIETOUHON OHOJIOTHH, SMOPHOJIOr U
U OHMOJIOTMM pPa3BUTHA, T€HETHKH, CEJEKINH, OMOTEXHOJIOTHH, 3BOJIIOLIHUOHHOTO YYEHHS H
3KOJIOTUM.

Uzyuenue yuebHOro npeamera «buonorus» Ha yriayOlieHHOM YpOBHE OPHEHTHPOBAHO HA
MOJITOTOBKY OOYHarOIUXCs K OCTIEAYIOLIEMY TOJYYEHHUIO OHOJIOTHUECKOTo 00pa3oBaHUs B By3ax
U OpraHM3alMsaX CcpenHero mnpodeccnoHadbHOro obpasosanus. (OCHOBY €ro comepikaHus
COCTaBJISIET CHUCTeMa OWOJIOTHYECKHX 3HAHWH, TMOJYYEHHBIX NPH H3YUYEHUH OOYYarOLIUMHCS
COOTBETCTBYIOIUX CHCTEMATHYECKUX pa3fesoB OMOJOrMM Ha YPOBHE OCHOBHOrO OOIIero
obOpaszoBanus, B 10 kiacce 5TH 3HAHHS TMOJYYArOT pa3BUTHE. Tak, pPacIIMPEHbl W yriIyOJeHbI
Ouonornyeckne 3HaHHUS O PACTEHUSX, JKUBOTHBIX, rpudax, OakTepusix, OpraHu3Me HeJOBEKa,
o0mKX 3aKOHOMEPHOCTSIX JKU3HH, MAOTOJHHUTEIBHO BKJIOUEHBI OHOJOTMYECKHE CBEICHUS
MPUKIAAHOTO U MOUCKOBOIO XapakTepa, KOTOpPbE MOKHO HCMOJB30BATh KAK OPUEHTHUPBI IS
nocnenyrouero Boeidopa npodeccru. BozmorkHa Takke WHTErpanust OHOJIOTHYECKHX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSAMH, TIOJTY4YEHHBIMU OOYYarOIUMUCS TIPH U3YUeHHN (U3UKH, XUMHUH,
reorpaduu U MaTEMaTUKH.

Crtpykrypa mporpammbl mo y4eOHOMY mpenmetry "buonorus" orpaxkaer CHCTEMHO-
YPOBHEBBIH W 3BOJIIOLIMOHHBIA TOAXOIBI K H3ydeHHro Ouosoruu. COrjJacHO MM, HM3Yy4HaroTCs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CUCTEM PA3HOI'O YPOBHs OpraHU3aLui,
SBOJIFOLIMM OPraHUYECKOro MHpa Ha 3emiie, COXPaHEHHUs OHMOJOrMYecKOro pasHooOpasus
waHeTel. Tak, B 10 kiacce M3y4arOTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OHojoruy,
SMOPHOJIOTHH U OUOJIOTHH Pa3BUTHUS, T€HETUKH U CEJIEKLNH, OMOTEXHOJIOTHH U CHHTETHYECKON
OMONOTHH, AaKTyaJH3UPYIOTCA 3HAHUSA OOydaroIMXcsl MO OOTaHUKE, 300JIOTHH, aHATOMHH,
(bu3noNOruy YenoBexa.

Yuebublii npenver «buosorus» mpusBaH OOECIEYUTb OCBOEHHE OOyYarOIIUMUCS
OMONOTUYECKUX TEOPHH M 3aKOHOB, HEH, NPUHLMIIOB W MPaBHJ, JIEXKAIINX B OCHOBE
COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KAapTHUHBI MHpPA, 3HAHUH O CTPOEHUH, MHOrooOpasud U
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJISIuH, OWOLEeHO03a, SKOCHUCTEMBI, O BBIAAIOLIUXCS
HAYYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HCCJICAOBAHUSIX B OHMOJIOTMH, NPHUKIATHBIX ACIEKTax
Ounonornyeckux 3HaHUi. {1 pasBuTHS U moaAepikaHus MHTEpeca oOydaroImuxcs K Onojoruu
HapsAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOTO MaTepHaia B COIEPKaHUH MPOrPaMMbI TI0
OMONIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBJIEHUS W PAa3BUTHS TOH WJIM UHOH
obyactu GHONOTrUH, BKJIAOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEIlCHHE Ba)KHEHIINX
OMOIOTUYECKHUX U HKOJIOTHIECKUX MPOOIIeM.

Henp m3yuenus: yuebHoro npenmera «buosnorus» Ha yriayOn&éHHOM YpOBHE — OBJIAJCHHE
o0y4aroImUMHUCs 3HAHUSAMU O CTPYKTYPHO-(QYHKIHMOHAJIBPHOW OPTraHU3alM >KUBBIX CHCTEM



Pa3HOro paHra u NpuoOpeTeHNe YMEHUH HCIOIb30BaTh 3TH 3HAHUS B (DOPMUPOBAHUHN MHTEpECa K
onpenenéHHo o0MacTu MpodecCHOHABHON AeATEeIbHOCTH, CBSI3aHHOW C OHWOJIOrHeH, WIH K
BBIOOPY yueOHOTO 3aBeIeH s AJIsl TPOAOJIKEHHSI OUOJIOTHYECKOTro 00pa3oBaHuUs.

JlocTikeHue uein usydeHusi yueOHoro mpeameta «buosorus» Ha yriyOi€HHOM ypOBHE
obecrieunBaeTCsl peUICHUEM CIIEAYIOLTNX 3a1a4:

OCBOEGHHE OOy4YaIOIUMUCS  CHUCTEMbl  OHOJIOTHYECKHMX 3HAHWH. 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHILEMLMAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUJIAX,
COCTABJSIFOIMX  COBPEMEHHYK) €CTECTBEHHO-HAYYHYK KapTHHY MHpa, O CTPOEHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OHOJOrMYecKUuX CUCTeM (KJIETKA, OPraHu3M, TMOMYJISILUs, BUT,
Ouoreoneno3, Ouochepa), O BBIOAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCICTOBAHUSX B
Oouosoruu;

O3HAaKOMJIeHHe  OOy4aloLMXCsi ¢  METOJAaMH  TO3HAHUS  JKUBOH  MPHUPOMBI
UCCIIEIOBATEIbCKUMHI METOIaMU OMOJIOTHYECKUX HAyK (MOJIEKYJSIPHOHM M KJIETOYHOH OHOJIOTHH,
SMOPHONIOTHH U OHOJIOTHH Pa3BUTHs, TEHETHUKH U CENISKLMH, OUOTEXHONOTHH U CHHTETHYECKO
OUONIOTHH,  MAJEeOHTOJOTMH,  JKOJOTHMH), METOJAaMH  CaMOCTOSITENbHOIO  MPOBEAEHHUSI
OMoNOTUYEeCKUX HCCIENOBaHMN B Jadoparopun W B mnpupone (HabmromeHue, H3MepeHHe,
HKCTIIEPUMEHT, MOJCIHPOBAHHKE);

OBJIaieHHe OOYHYaIOIIUMHUCS YMEHHSMHU. CAMOCTOSTENbHO HAXOIWTh, AHAJIU3UPOBATH U
HCIOJIb30BATh OUOJIOTHYECKYI0 HHPOPMALIUIO, MOIb30BAThCS OMOJIOTMYECKOH TEPMUHOJIOTHEH U
CHMBOJIMKOM; YCTAHABJIMBATH CBS3b MEXKY Pa3BUTHEM OHOJIOIMH U COLUATbHO-3KOHOMHYECKUMHU
Y SKOJIOTMYEeCKUMHE MPOOJIeMaMH YeI0OBEYEeCTBA; OLEHUBATD MIOCJIEICTBHS CBOCH eI TEIbHOCTH 10
OTHOLICHUIO K OKPYKarolield NpUPOIHOH cpene, COOCTBEHHOMY 3IOPOBBI0 U 3[0POBBIO
OKPY’KaIOIIMUX JIFOZAEH;, OOOCHOBBIBATH M COOMIOAATH MEpbl NMPOQPIIAKTHKH HH(EKLIIUOHHBIX
3a0ojieBaHUl, TpaBWJia TOBENEHUs B Npupoae u odecredeHuss Oe30MACHOCTH COOCTBEHHOM
JKU3HEIEATEIbHOCTH B YPE3BbIYAHHBIX CHTYALHsIX MPHUPOJHOIO M TEXHOTCHHOTO XapakTepa;
XapaKTepPU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JaCTH OHUOJIOTHH,

pas3BuTHE y OOY4YArOLIUXCSl MHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIAIOIIUMHUCS OTKPBITHSMH M COBPEMEHHBIMHU HCCIEJOBAHHSIMU B OHMOJIOTHH,
pelraeMbiMU €10 TPoOIeMaMHu, METOJOJIOrHeil OHOJOTHYECKOTO HCCIIENOBAHUS, MPOBEACHHSI
9KCIIEPUMEHTAJIbHbIX ~ HCCIEAOBAHUM, pelIeHHs OWOJOrMYecKUuX 3aaady, MOICTUPOBAHUS
Ouosornyeckux 0OBEKTOB U MPOLIECCOB;

BOCIHUTAHUE y OOYHYAIOIIMUXCsl IEHHOCTHOIO OTHOILIEHHsI K JKUBOW MPHUPOAE B LIEJIOM U K
OTHENbHBIM €€ OOBeKTaM U SIBJICHUSIM, (POPMUPOBAHHME JKOJOTMYECKOH, TIeHETHYECKOi
IPaAMOTHOCTH, OOIIEH KyJbTypbl MOBEACHUS B MPUPOJAE, MHTErPALMH €CTeCTBEHHO-HAYyYHbBIX
3HAHUI,

npuobpeTeHre O0y4YarOIUMKICS KOMIIETEHTHOCTH B PALlMOHATIBHOM MPHUPOAOTIONb30BAHUH
(cobmoneHne npaBUI TOBENEHHsS B MPHPOAE, OXPaHbl BHIOB, JKOCHCTEM, OHOChepsI),
COXPaHEHMH COOCTBEHHOTO 3/I0POBBS U 3/I0POBbSl OKPYXKAOIIUX Jronel (coOmoneHus mep
npodunakTuku 3ab0neBaHui, o0ecrieueHre Oe30MaCHOCTH KU3HEACSITEIbHOCTH B UPE3BbIYaiHbIX
CUTYaLUSIX PUPOTHOTO M TEXHOIEHHOI'O XapakTepa) Ha OCHOBE MCIOJb30BaHHs OMOJOTHYECKUX
3HaHUHN U YMEHUI B NOBCEHEBHOM KU3HU,

CO3JaHME YCIOBHH [yl OCO3HAHHOIO BBIOOpa OOYYAIOIIMMHUCS —HHIMBUAYAJIbHOMN
0o0pa3oBaTeNbHON  TPAEKTOPHH, CIIOCOOCTBYIOINEH TOCHEAyoIeMy Mpo(ecCHOHAIBHOMY
CaMOOIPEAEICHUI0, B COOTBETCTBMM C HHIAMBHAYAJIbHBIMH HMHTEPECaMH M MOTPEOHOCTAMHU
peruoHa.



OOmiee 4YnCIO YacoB, OTBEACHHBIX HA HM3Y4Y€HHE OHMOJIOTMH Ha YrJIyOJIEHHOM YpOBHE
cpennero obmero odpasoBanus, cocranisieT B 10 kimacce — 102 yaca (3 yaca B Heneno).

OT6op opraHu3aIMOHHBIX (POPM, METOIOB U CPENCTB OOyUEeHHS OMOJIOTHN OCYINECTBIISETCS
C y4€TOM CIeIU(HKH ero COAep KaHUs U HAINPABJIEHHOCTH HAa MPOAOJLKEHHE OHOIOTHMYECKOro
o0pa3oBaHUs B OPTaHU3ANMSIX CPEAHETO MPO(PECCHOHATHPHOTO U BBICIIEr0 OOpa30BaHHSI.
OO0si3aTenbHBIM  YCJIOBHEM TP OOy4YeHHMH OHONOrMHM Ha YriyOJNEHHOM YpPOBHE SIBIISIETCS
npoBeJeHHe J1a0opaTOpHBIX W mnpakTudecknx pador. Takke ydactue oOy4aromuxcs B
BBITIOJTHEHUH TIPOEKTHBIX U y4eOHO-HCCIIEIOBATENBCKUX PabOT, TEMATHKA KOTOPBIX OTIPENENIETCS
yUUTENIEM Ha OCHOBE UMEOIUXCS] MATEPHAIBHO-TEXHIYECKUX PECYPCOB U MECTHBIX MPHUPOTHBIX
YCJIOBHIA.

COAEPKAHUE OBYYEHUA

CopepxaHue MporpaMMbl, BbIAENEHHOE KYPCUGOM, HE BXOAUT B  MPOBEPKY
rocyaapcTBeHHON urorosoi arrecrauuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast OnoJioruss — KOMIUIEKCHast Hayka. KpaTkash ucropusi pa3BUTHsI OHOJIOTHH.
buonornueckne Hayku W m3ydaemble UMH pobnembl. PyHIaMEHTANbHbIE, TPUKIATHBIE H
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OUOJIOTHUH.

3nauenne Ouosoruu B (POPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, csi3annble ¢ Ononoruell. 3HadeHne OUOJIOTHH B IPAKTHUECKON AEATENbHOCTH
YeJIOBEKa: MEIULIUHE, CEJIbCKOM XO351CTBE, MPOMBILIIEHHOCTH, OXPaHe MPUPOBL

Tema 2. /KuBble CUCTEMBbI H HX H3y4YeHHE

JKuBble cuctembl Kak npenMer uzydeHust ononoruu. CBONCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTb U LEJOCTHOCTb, CJOKHOCTb U YHOPAIOYEHHOCTb
CTPYKTYPBL,  OTKPBITOCTb, CaMOOPraHHM3alus, CaMOBOCIPOM3BEIEHUE, Pa3aApPakUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allUd SKUBBIX CHCTEM. MOJIEKYJSIPHBIA, KIJIETOYHBINH, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJIALIHOHHO-BUIOBOH, SKOCHUCTEMHBIN (buoreoLieHOTHYECKUH),
ouocdepnerii. Ilponeccel, mpoucxoasiue B XUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU JKHUBOTO.
Kussp kak popma cymecTBoBaHHs MaTepuu. Hayku, M3ydaromue KMBble CHCTEMBI Ha Pa3HBIX
YPOBHSIX OPraHU3aLUH.

Nsyuenne xuBbIx cucreM. Metonbl Omosiormueckodl Hayku. HaOmonmeHue, w3mepeHue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeTaaHanu3. lIonsaTue O 3aBUCMMONM U HE3aBHCUMON
nepemeHHon. lInanmposanme bskcnepumenrta. IlocraHoBka u mnposepka rumnote3. Hynesas
runote3a. [loHsTue BEIOOPKH U €€ nocTOBepHOCTh. Pazdpoc B Omonornuecknx naHabIx. OneHKa
JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJbTaTOB. IIpHUMHBI NCKa)KEHUs PE3YJbTATOB 3KCIEPUMEHTA.
IlonsiTe CTaTUCTUYECKOTO TECTA.

A eMoHCTpaLHH

Tabnuupl u cxemsl: «OCHOBHBIE IPU3HAKHU KU3HWY, « CBOHCTBA JKUBOH MaTepun», «Y pOBHU
OpraHu3aluu KUBOW mnpupoab», «CTpoeHHe KUBOTHOH KIETKW», «TKaHU JKHUBOTHBIXY,
«CucTeMBl OpPraHOB 4YeNOBEYECKOro opranm3Mma», «buoreomnenosy, «buocdepa», «MeTonbl
U3yYeHUs KUBOU NPUPOABD).

Tema 3. buosiorust KjieTku.

Knerka — cTpykTypHO-(pyHKIIMOHANBHAS €IUHHUIA KUBOTO. VICTOPHSI OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T. LlIBann, M. Illnefinen, P. Bupxos).
OcHOBHbBIE NIOJIO’KEHUSI COBPEMEHHON KJIETOUHON TEOpUH.



Metonpl MOJIEKYJISIPHOH W KJIETOYHOW OHOJIOTMHM: MHKPOCKOIHUS, XpoMaTorpadus,
snekrpodopes, MeTon MedeHbIX aroMmoB, auddepeHuManbHOE  UEHTPUPYTUPOBAHUE,
KyJbTUBHUPOBAHHE KIIETOK. HM3yuenue puxcuposantvix kiemox. IIEKTPOHHAS MUKPOCKOIIHS.

HeMoHCTpaLHH

IMoptpetsr: P. I'yk, A. Jlesenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DNEKTPOHHBIN MUKpockom», «Hcropus
Pa3BUTUSL METOJIOB MUKPOCKOITUI.

OGopynoBaHHe: CBETOBOH MHKPOCKON, MHKPOIpPENapaTbl PAaCTUTENbHBIX, *KUBOTHBIX HU
OakTepHaIbHBIX KIETOK.

Tema 4. XuMu4eckasi OpraHu3aums KJIeTKH

XUMHUUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJbTPaMUKpPO3JIeMeHThl. Boaa u e€ ponp
KaK pacTBOPHUTENs, peareHra, ydacThue B CTPYKTYPUPOBAaHUHU KIETKH, TEIJIOPEryJIsiLuu.
MuHepanbHbIe BEIIECTBA KIETKH, UX OHOJIorndeckast posb. Pojb KATHOHOB U aHHOHOB B KJIETKE.

Opranndeckue BelnecTsa kieTkdu. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypbl OenmkoBoil Mosekynbl. llepBudnas crpykrypa Oenka, mentumHas
CBSI3b. BTOpuuHas, TpeTuyHas, 4eTBEepTUYHAsl CTPYKTYypbl. JleHarypamms. CsoiicTBa OenkoB.
Knaccupukanus 6enxos. bruonorndeckne Qpynkuuu 6enxos. /lpuonsr.

Yrnesoasl. MoHOCAXapuabl, TUCAXAPUIBI, OJTUTOCAXAPUIBI U mojucaxapuabl. OOImmii miaxH
CTpOEHHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA yIiIeBOAOB. buonornueckue GpyHKIMM yrieBoaos.

Jlurmmaer.  T'mapodunbHO-ruapodoOHble  cBoiicTBa.  Knaccupukanust  aumuaos.
Tpurmunepunsl, pochomununbl, Bocku, crepouasl. OOiue cBoicTBa OMOJOrMUECKUX MEMOpPaH —
TEKy4YeCTbh, CTOCOOHOCTb K CAMO3aMBIKaHHIO, TIOJTyIPOHULIAEMOCT.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenue HykjienHOBbIX kuciaoT. HykieoTuabl.
Ipuauun xomrementapHocTH. Ilpasuno Yapradda. Crpykrypa JHK — nBoiiHas crnmpais.
Mecronaxosxaeane u ouonorunueckue Gpynkunn JHK. Bugst PHK. ®@ynkuun PHK B kietke.

Crpoenue monekynol AT®. Makpospruueckue cpsizu B MoJiekysne AT®. buonoruueckue
¢ynkunn  AT®. BoccTaHOBJEHHBIE MEPEHOCYMKH, WX (YHKIUHM B KIETKe. J[pyeue
nyxneozuompugpochamsr (H1®). Cexsernposanne [JHK. Memoow: cenomuru.

CrpykrypHas Ouonorus: OHMOXUMHUUECKHE M OMOPH3MUECKHE HCCICNOBAaHUS COCTaBa U
NPOCTPAHCTBEHHONW CTPYKTYphl Ouomonekyn. Moderuposanue cmpykmyper u  yHkyuii
OUOMONEKYN U UX KOMNIEKCO8. KomnvlomepHblil OU3aiin u Opeanuyeckuii CuHme3 OUOMONEKYI U UX
HEeNPUPOOHBIX AHANIO20B.

HeMoHCTpaL U

IToptpersr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Vunkunc, P. @panxnun, @. Caxrep, C.
IIpy3unep.

Huarpammel.  «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B HEXKHMBOW MPHUPOAE»,
«Pacnpenenenne XUuMHYECKHUX 3JIEMEHTOB B XKUBOU MPUPOLAEY.

Tabmuubt n cxemsl: «Ilepuoamueckast TabnuIa XUMHUYECKUX 3JeMEHTOB», «CTpoeHune
MOJIeKYJIbl BOABDY, «BemecrBa B coctaBe opraHu3smMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpykTypbl OenkoBOH MoJeKybD, «CTpoeHHe MOJIEKyn yrieBoaoB», «CTpOoeHHE MOJIEKYJ
aunuaoBy, «HyknenHosble KUCIOTHD, «CTpoeHne Mosekyibl ATD».

ObGopynoBaHue: XUMHUYeCKas 1OCya U 000pyJOBaHNUE.

Tema S. CTpoeHue u GyHKINH KJAETKH

Tunbel KJIETOK: dyKapHOTHUECKass M mpokapuoTHieckas. CTpyKTypHO-(YHKLHOHAJIbHBIE
0o0pa3oBaHUs KJIETKU.



CtpoeHne mnpokapuOTHYECKOH kieTku. KierouHass crTeHka Oakrtepuili u  apXew.
OcobeHHOCTH CTPOEHUS TeTepOoTPOdHON M aBTOTPOHONH MPOKAPUOTHUECKHX KJIETOK. MecTo u
POJIb IPOKAPUOT B OHOLIEHO3aX.

Ctpoenne u (PyHKIMOHHPOBAHUE 3YKApUOTHUECKOH kieTku. [lmasmarmueckas MmemMOpaHa
(mnazmanemma). CTpykTypa mmiasMaThyeckodl MeMOpaHbl TpaHCHOPT BeIECTB dYepes
IUTA3MAaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysus, obneryéHHas nuddysus), aKTUBHBINA
(mepBUYHBIA M BTOPHYHBIA aKkTUBHBIA TpaHcmopT). Ilomynponunaemocts MemOpanbl. Paborta
HATPUI-KAJIMEBOro Hacoca. JHAOLMTO3: MMHOIMTO3, (parounTos. Jk3ouuto3. KierouHas creHka.

Huromnasma. urtozons. [utockener. JlpmxkeHue wuuroriazMbl. OpraHouibl KIETKH.
OnnomeMmOpaHHBIE OpraHOWABI KJeTKH: 3HAomIasMarnyeckas cerb (DIIC), anmapar [Nonbmxw,
JU30COMBI, MX CTpoeHHe U (yHKIMH. B3anmMOCBsI3b OJHOMEMOPAHHBIX OPraHOMAOB KJIETKH.
Ctpoenne rpanyisipHoro perukynyma. CuHTE3 pacTBOpUMBIX OeikoB. CHHTE3 KIETOYHBIX
meMOpaH. ['mankuii (arpaHyJisipHbIN) 3HIOIUIA3MATHYeCKHi peTukyayM. CekperopHas QyHKIUS
anmapara ['onbxn. Moougukayus 6enxos 6 annapame 1'o160xcu.. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pacturenbHbIx KieTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMIBl KJIETKH: MHTOXOHIPUH, TUIACTHUABL [Ipoucxoocoenue
mumoxondpuii u naacmuo. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(YHKUMH MUTOXOHAPWUA W TulacTHA. llepBUuHBIE, BTOPHYHBIE M CIOXHBIE IUIACTHUABI
(OTOCHHTE3NPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIGWKOIUIACTBI  BBICLINX
pacTeHuil.

Hemembpannbie opranonsel kinetku CtpoeHne U QYHKIMA HEMEMOpPaHHBIX OPTaHOWIOB
kiaetkn. Pubocombl.  IIpomesicymounvie  ¢hunamenmor.  MuUKpopUIaMEHTBL. AKMUHOGbIE
Mukpoghunamenmst. MpIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHNMbI HEeMbIUEYHbIX KIEMOK.
Muxkpotpyboukn. Knerouneiii wnentp. CTpoeHME U ABIDKEHHE JKIYTHKOB U PECHUYEK.
MuxkpoTtpyboukn uuTormiasmsl. LleHTpross.

Anpo. Obonouka simpa, XpOMATHH, KapHOIUIA3Ma, SAPBILIKH, UX CTPOCHHE W (DYHKIHH.
Anepubiii OenkoBblii MaTpuKC. [IpOCTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(ha3HOM
sape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BkimroueHust. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK SYKapHOT.

Hemonctpauuu. [loptpersr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuubl u cxemsl: «CTpoeHHE 3yKapUOTHIECKOH KIIeTKN», «CTpOeHHEe )KMBOTHOHN KIIETKI»,
«CTtpoeHue pactuTenbHON KieTkn», «CTpoeHune MutoxoHapuw», <«Sapo», «CrtpoeHue
MPOKAPUOTHYECKON KJIETKN.

OGopynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PACTHUTEIBHBIX, JKHBOTHBIX KJIETOK,
MUKpOIpenapaTel OaKTepHaIbHbIX KIETOK.

IpakTuyeckas padora «3ydenne CBOMCTB KIETOUHOH MeMOPaHbD».

JlabopaTopHasi paGora «lccregoBaHue mniasMoiM3a U JEMJIa3MOJIM3a B PAaCTUTENBHBIX
KJIETKaxX».

JladopaTopuas padora «3yueHne cTpoeHUs KIIETOK PA3JIMYHBIX OPTraHU3MOBY.

Tema 6. O0MeH BellecTB U NpeBpalleHUE YJHEPTHHU B KJIETKe

AccUMUISIIAS U JUCCUMWJBILUSL — JB€ CTOPOHBI Merabonm3ma. Tumsl oOMeHa BeIIeCTB:
aBTOTPOGHBIN 1 reTepoTpodHBIA. YyacTue KHCcIopoaa B OOMEHHBIX MPoLeccax. JHEPreTHIecKoe
obecnieuenne kinetku: npespamenne AT® B oOMeHHBIX mpouieccax. PepMEeHTATUBHBIN XapakTep
peakiuii keTouHoro Merabosmsma. DepMeHTI, UX CTPOCHHE, CBOWCTBA M MEXAaHU3M JIEHCTBUS.
Kodepmenter. Otnuuns (epMEHTOB OT HEOPTaHUYECKUX KaTain3aTopoB. benmku-akTuBaTopsl U



OenKu-MHruOUTOPEL.  3aBUCHMOCTb CKOPOCTH (DEPMEHTATHBHBIX pEAKLUH OT pPas3JIMYHBIX
(bakTopOB.

[TepBUYHBIA CHHTE3 OpraHUYECKUX BelecTB B Kietke. Porocunres. Ceemocoduparougue
nueMeHmsl U NUSMEHMbl PEAKYUOHHO020 yyeHmpd. Posb XJI0pOIIacToB B npouecce POTOCHHTESA.
CeeroBas u TemHOBas ¢a3pl. [IponykTuBHOCTH (poTocHHTE3a. Bimstane pasnudHbIX (PakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HAYeHHE (POTOCUHTESA.

Xemocunte3.  PasHooOpasue  OpPraHM3MOB-XEMOCHHTETHUKOB.  HHUTPUPHUIUPYIOIIHE
Oakrepun, xene3o00aKkTepuu, cepodakTepun, BOJOPOAHbIE OakTepuH. 3HAUEHHE XEMOCHHTE3A.

AnHaspoOHble oprann3mbl. Bunbl 6poskenust. [IpogykTel OposkeHHst U UX HUCMOJIB30BAHNE
YeJOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTbI OHMOTEXHOJIOTHH M BO30yAWUTENN
OonesHeil.

AspoOHBIE OpraHM3MBI. JTambl HEPreTHUEcKOoro obOMmeHa. IloaroToBUTENbHBIA 3TarL
I'mukonn3 — GeCKUCIOPOIHOE PACIIEIUIEHHE TITFOKO3BI.

buonornueckoe OKUCIIEHUE, WIHM KJIETOYHOE AbIXxaHue. PoJb MUTOXOHIpHI B MpoLieccax
Oouonornyeckoro okucinenus. Llukmudeckue peakuuu. OxkuciaurenapHOe (GochHOpUIHPOBAHUE.
Dunepeus memopannozo epaouenma npomonos. Ilpenmyuiectsa a3poOHOTo MyTH 0OMeHa BEIeCTB
nepen aHa3POOHBIM. DPPEKTHBHOCTh YHEPTETUIECKOTO OOMEHA.

Hemonctpauuu. [loprpersr: [x. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutyenn, I'. A. 3aBap3un.

ObGopynoBaHue: CBETOBOH MHUKPOCKOII, 00OPYAOBaHUE JJIsl TPUTOTOBJIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlaGopaTtopnas pabora «l3yueHne (EPMEHTATHBHOTO pACIIEIUICHHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U KMBOTHBIX KJIETKAX).

Jla6opaTopuas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a).

JlaGopaTopuas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U AbIXAHUSD).

Tema 7. Hacnencrsennasi uHpopManus M peaausanus eé B KJeTKe.

Peakunn matpuvaOro cuaTte3a. IIpHHINIT KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUIHOTO
cuHTe3a. Peanumszanus HacjaencTBeHHOW wuH(opmarmu. ['eHeTwdeckuii KOH, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHIUMNBI TpAaHCKpUNLMKM: KOMILIEMEHTAPHOCTS,
AHTHIAPAIUIEBHOCTD, ACHMMETPHUYHOCTb.

Tpancnsiust u eé sranbl. Yuactue TpancnoptHbix PHK B OmocunTese Oenka. YcioBus
ouocunresa 6enka. Kognposanue amuHokucnot. Ponb pubocom B GrocunTese Oeka.

Coepemennvie npeocmasnenus o cmpoenuu 2enos. OpraHu3anys TeHOMa y MPOKapHOT U
3yKapuoT. Perymsuuns akTUBHOCTH T'€HOB Y TpokapuoT. I unoresa onepona (P. JKakob, JK. Mano).
Perymsauus oOMeHHBIX mporieccoB B kieTke. Kierounslil romeocTas.

Bupycer — HekieTouHble (HOPMBI KU3HH M OONHUraTHbeIe napasutbl. CTpOeHHE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oakrtepuodaros. Kuszmennwiii yurn J{HK-cooepoicaugux
supycos, PHK-cooepoicawyux eupycos, baxmepuopazos. Oopamuas mpanckpunyusi.

BupycHrie 3a0oneBanms uenoBeka, xkuBoTHbIX, pactenuii. CITHJ], COVID-19, counanbhble
U MEUIIMHCKHE MPOOIEMBI.

Dbuounpopmamuxa: unmezpayus u ananuz 6oavuiux maccueos (« bigdatay) cmpyxmyproix
ouono2uveckux oannsix. Hanomexnonozuu 6 ouono2uu u meouyune.

Tabmuuer u  cxembl: «buocunTes Oenka», «[eHermueckuii kom», «Bupycobm,
«baxrepuodarm».

IpakTHueckas padora «Co3naHue MOAETH BUPYCAy.

Tema 8. 7Ku3HeHHbIH UK KIeTKH



Knerounslii mwkn, ero mepwoabl W peryisinus. WHtepdasza u muto3. OcobGeHHOCTH
MPOLIECCOB, MpoTekaromux B uHTep(ase. [loaroroBka kieTku Kk aeneHuro. [IpecHTETHYECKUI
(TOCTMHUTOTUYECKHIT), CHUHTETUYECKHH W TOCTCHHTETHYECKUH (MPEMUTOTUYECKUN) MEePHOABI
uHTEpQa3hL

Marpuunsiii  cunres JIHK - pemmmkauusa.  Ilpuanmner  permkanmn  JHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUMNAPAUIENBHOCTb. MexaHusm
perumnkauun JJTHK. Xpomocomer. Ctpoenue xpomocom. TenomMepsl u Tenomepasa. XpOMOCOMHBIH
Ha0Op KJIETKU — KapuoTurl. [UIJIONAHBIA U ramIonaHblii Habopbl XpoMocoM. I'oMoJIornyHbIe
XpOMOCOMBI. [10J10BBIE XPOMOCOMBIL

Jenenue kineTku — MuTo3. CTaauu MUTO3a U MPOUCXOASIINE B HUX MpoLecchl. THUIBI MUTO3A.
Kapuokunes u nutokunes. buonornueckoe 3HaueHue mutosa. lIporpammupyemast kieTouHas
rudenp — anonTo3. KiierouHoe sapo, XpoMOCOMBI, (PyHKIIMOHANbHAS T€HOMUKA.

HeMoHCTpaLHu

Tabmuuer U cxembl: «Ku3HEHHBIH UK KJIeTK», «Muto3», «CTpoeHHe XpOMOCOM»,
«Pennukanms JTHK».

OGopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpeNapathl: «KMUTO3 B KJIETKaX KOPELIKA JIYKay.

JlaGopaTopnas pa6ora «M3ydeHre XpoOMOCOM Ha TOTOBBIX MUKPOIpENapaTax».

JlaGopaTtopHnas paGora «HalmoneHne MHuTO3a B KIETKaX KOHYHMKAa KOpeIlKa Jyka (Ha
TOTOBBIX MUKPOIPENapaTax).

Tema 9. CTtpoeHue u GyHKUUH OPraHU3MOB

buonoruueckoe pasHooOpasue OpraHU3MOB. OnHOKJIETOYHbIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBIL.

Oco0eHHOCTH CTPOCHHS U KU3HEAESTEIBbHOCTH OIHOKJIETOYHBIX OpraHu3MoOB. bakrepuy,
apxeu, OJHOKJIETOYHbIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, IPYTHe MPOTHCTHL

B3anmocBs3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHW, OpraHbl U CUCTEMBbI OPTraHOB.
Opranusm kak enuHoe nenoe. 'omeocras.

Txann pacrenwit. Tumbel pacTHTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IOKPOBHAS,
NPOBOJAINAsL, OCHOBHAsL, MexaHn4ueckasi. OCOOEHHOCTH CTPOEHUs, (PYHKLHUI M pacIOIOKEHUS
TKaHEeH B OpraHax pacTeHMIL.

TkaHM KUBOTHBIX U 4EJIOBEKA. TUIBI )KHBOTHBIX TKaHEH: SIIUTEINAJIbHAS, COCUHUTEIIbHAS,
MbIleuHas, HepBHasA. OcoOeHHOCTH CTpOeHUs, (PyHKIHMA U PACHOJIOKEHUsT TKaHEH B OpraHax
JKUBOTHBIX U YE€JIOBEKA.

Opranbl. BereraTuBHbIe U reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4eJI0BeKa. PyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa tena oprannsmoB. Kapkac pacrenuil. CkeneTbl OAHOKJIETOUHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. Hapy)xHblll 1 BHyTpeHHUN ckeneT. CTpoeHue U TUIIbl COEUHEHMSI KOCTEeH.

JIBuKeHHEe OpraHu3MoB. JIBUMKEHHE OJHOKJIETOYHBIX OPraHU3MOB. aMEOOUIHOE,
JKIYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTIOKJIETOYHBIX pACTEHUH: TPONMM3MBI M HACTHM.
JIBI>KeHHE MHOTOKJIETOYHBIX KMBOTHBIX U UEJIOBEKA: MbllieuHas cuctema. Peduexc. CxenerHbie
MBIl U UX padoTa.

IIuranue opranusmos. Ilornomenue BOABI, YIIEKHUCIOrO ra3a U MHHEPAJbHBIX BELIECTB
pactenusiMu. Ilutanue >KMBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE IMHILEBAPCHHUE.
IIuraHye MO3BOHOYHBIX KUBOTHBIX. OTnesbl MUIEeBapUTENbHOro Tpakta. IluineBapurenpHble
skenesbl. [InmesapurenbHas cucTeMa 4eI0BeKa.

Jpixanne oprann3moB. [[pixanue pactenuii. Jprxanue xuBoTHbIX. [{uddys3us razos yepes
noBepxHOCTh KieTku. KokHoe npixaHue. [lprxaTenbHas moBepxHOCTh. JKabepHoe U nérouHoe



npIxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M 4YeJOBEKAa. DBOJIOLHUOHHOE YCJIOKHEHHE
CTPOCHMsI JIETKUX IO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHas cucTema d4enoBeka. MexaHu3m
BEHTIJISLIUN JIETKUX Y NITHL U MIIGKONHUTAOLINX. Perymsauus aeixanus. Jpxareapable 0ObEMBI.

TpancnopT BelecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBbl pacTeHui. Tpancnopt
BELIECTB Y *KUBOTHBIX. KpoBeHOCHAs cucTema U e€ opranbl. KpoBeHOCHAs ccTeéMa MO3BOHOYHBIX
JKUBOTHBIX U 4yesioBeka. Cepre, KpOBEHOCHBIE COCYAbl U KpOoBb. Kpyru kpoBooOpareHus.

Brinenenne y opranusmoB. Breinenenue y pacrenuil. BbineneHune 'y  KUBOTHBIX.
CoxkparutenbHbie Bakyoan. OpraHbl BbineneHus. @uibTpanus, cekpenns u 00paTHOe BCaCchblBaHNE
KaK MEXaHHU3MBbl Pa0OTBI OpraHoB BeieneHHs. CBsi3b MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICINTENILHON CHUCTEMaMH. BpineneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Iloukum.
Ctpoenne u pyHKIHOHUpOBaHUE Heppora. OOpa3oBaHHE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alinra y OAHOKJIETOUHBIX OpraHu3MoB. Criopbl OakTepHii M LIUCTHI
npocTedInux. 3alluTa y MHOTOKJIeTouHbIx pacteHuil. Kyrtukyna. CpeacrtBa maccUBHON U
XUMHUYECKON 3a1UThl. DUTOHLUIBI.

3almuTa y MHOTOKJIETOUHBIX KUBOTHBIX. ITOKPOBEI M MX MPOU3BOJHBIE. 3all[uTa OpraHu3Ma
or Oone3nedi. MMmyHHass cuctema uesjoBeka. KIETOUHBII W TyMOpaNbHBIH HWMMYHHUTET.
BpoxnéHnubiii 1 mpuoOpeTéHHbIN crenupuveckuii UMMYHUTET. BocmanurenbHble OTBETHI
Opranu3MoB. Posib BpOKIEHHOTO MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTe W peryyisanust y OpPraHu3sMoB. Pa3apakMMOCTh y  OAHOKJIETOYHBIX
opraHu3moB. Takcucel. Pa3apa:kuMOCTb U peryJssiiys y paCTeHUI.

HepeHast cucrema u peduekropHas peryisinust y SKUBOTHbIX. HepBHast cucrema u eé
OTHeJbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHHUs HEPBHOM CHUCTEMBbl Yy SKUBOTHBIX. OTaensl
TOJIOBHOIO MO3Ta NMO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduexkropHas nyra. besycnoBHbeie u
YCIIOBHBIE peIIEKCHI.

I'ymopanbHas peryisiuus M SHOOKPHUHHAs CHUCTEMA SKMBOTHBIX WM 4ejoBeka. JKenesbl
SHAOKPHUHHOM CHCT€MBbI U UX TOpMOHBL [lelicTBue ropMoHOB. B3auMOCBA3b HEpPBHOH U
SHAOKPUHHOU cucTeM. [ unoragamo-runodusapHas CUCTeMa.

Hemoncrpauuu. [Toprper: U. 11. I1aBnos.

Tabmuubt 1 cxemsl: «ONHOKJIETOYHBIE BOAOPOCITH», «MHOTOKJIETOYHBIE BOAOPOCINY,
«bakrepumn», «IIpocreiimne», «OpraHel LBETKOBBIX pacTeHui», «CHUCTeEMBI OpraHoB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKkOMbIX», «TkaHM pacTeHHID»,
«KopHueBble cucremby, «CtpoeHue creOmss», «CTpoeHHe IUCTOBOM TuTacTUHKW», «TkaHu
JKUBOTHBIX», KCKeleT 4eoBeKay,

OGopynoBaHHe: CBETOBOW MHKPOCKOI, MHKPOIPENapaThl OJHOKIETOYHBIX OPraHH3MOB,
MHUKPOIpenaparsl TKAHEeH, PAaKOBUHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UIVIOKOXKUX, KUBBIE
SK3EMIUISIPbl KOMHATHBIX ~pacTeHuH, repOapuu pacTeHUH pPasHBIX OTHENOB, CKEJETHI
MO3BOHOYHBIX, KOJUIEKLIMH OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJOBEKA, MOIEIH T'OJIOBHOTO
MO3ra Pa3au4HbIX KUBOTHBIX.

JladopaTopHnas padora «3yuenne TkaHel pacTEeHUI.

JladopaTopHnas padora «3ydenne TkaHeH KUBOTHBIXY.

JladopaTopHas padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PasMHOKeHHe U pa3BUTHE OPTAaHH3MOB

@DopMbl pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKITIOYasi BEreTaTUBHOE) U TOJIOBOe. Bumbl
6ecroyIoro pa3sMHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISLIUS, (PparMeHTALHs, KIIOHUPOBAHHE.



ITonosoe pasmHokeHue. Ilonosele knerku, wnu ramersl. Medio3. Craguu weliosa.
Ilosenenune xpomocom B Mmenose. Kpoccunrosep. buonornuecknii CMbICI Meio3a W MOJIOBOTO
npouecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipenzaponsiesoe passuthe. [ amerorenes y *kuBOTHBIX. [1os0BbIe skene3pl. OOpazoBaHue
U pa3BUTHE MOJIOBLIX KJeTok. CniepMaToreHes u ooreHes. CTpoeHHe MOJIOBBIX KJIETOK.

OmutonoTBOpeHre U SMOPUOHANIBHOE pa3BUTHE JKUBOTHBIX. CrOCOOBI OIIONOTBOPEHHUS:
Hapy>KHOE, BHyTpeHHee. llapTenorenes.

WnpuBunyaspHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHus — HayKa O Pa3BUTHU
opranusMoB. Mopdgoecenes — oona uz enasnix npodrem smopuonouy. SMOPHOTEHE3a KUBOTHBIX
(Ha mpumepe asirymku). pobnenue. Tunsl apobnenus. baacmyna, munst 6aacmyin. OcodbeHHOCTH
IpoOIeHNsT MIIEKOTTUTAOIIHUX. 3apOIBILIEBbIE JTUCTKH (TaCTPYJIILHs ). 3aKIaKa OPraHOB U TKaHEH
U3 3apOJBILIEBbIX JIMCTKOB. DB3anmMmHOE BiIMsHME 4YacTed pa3BUBAIOLIETOCS 3apOAbllla
(oMOpuoHanmpHast WHAYKUMS). 3akjagka IUIaHa CTPOEHHUS JKMBOTHOTO KaK  pPe3ysbTaT
HEepapXHUECKUX B3aUMOJEHCTBHI T'eHOB. BimsHue Ha 5MOpHOHATIBHOE PAa3BUTHE PA3IHUHBIX
(haKkTOPOB OKPYKAIOIIEH CPEIbI.

Poct u paseurue sxuBoTHBIX. IlocTasmOpumoHanpHBI nepuon. Ilpsimoe u Hempsimoe
pasButHe. PasBurne ¢ meramopdo3omM y OECHMO3BOHOYHBIX W IO3BOHOYHBIX JKHBOTHBIX.
buonorunyeckoe 3HaueHHE MPSMOIO U HENPSIMOTO PA3BUTHsL, UX PACHPOCTPAHEHUE B MPUPOAE.
Tuner pocra >xUBOTHBIX. DakKTOpPbl peryisliUM pOCTa JKUBOTHBIX U denoseka. Cranuu
NOCTAMOPHOHAIBHOTO Pa3BUTUSL Y JKMBOTHBIX M denoBeka. [leproabl OHTOreHe3a 4YeioBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TIPOLIECCHI.

PasmuOxeHue u pazsutue pactenuid. [lamerodur u cnopoput. Meiio3 B dKU3HEHHOM LIUKJIE
pacrenuii. OOpa3oBaHue crop B mpolecce Meiio3a. 'amerorenes y pactenuii. OmionoTBOpeHue u
Pa3BUTHE PACTUTEIBHBIX OPraHUW3MOB. [[BOWHOE OMJIOJOTBOPEHHE Y LIBETKOBBIX PACTEHMUI.
OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI perysiiuy OHTOTE€HEe3a Y PACTEHUI U JKUBOTHBIX.

Hemonctpauuu. [loptpersr: C. I'. HaBamun, X. [HIneman.

Tabnuubl u cxembl: «BereratnBHOe pa3MHOXKEeHHE», « THUIBI OECMONIOr0 Pa3MHOYKEHUS,
«Pa3sMHOXeHHE XJaMUAOMOHaAbD», «Pa3zMHOXXeHUe 3BrieHbl», «Pa3MHOXKEHHUE THIPBDY,
«Meiio3», «Xpomocomby, «lamerorenesy, «CTpoeHHE SUIEKIETKU U CIEPMATO30UIAY,
«OcHOBHBbIE CTaANM OHTOreHe3a», «IIpsMoe 1 HenmpsAMoe pazBuTuey, «Pa3BuTHe MalCKOTo KyKay,
«PasButue capaHun», «PasButue nArymkw», «JlBOHHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OAHOAOJbHBIX M JBYIOJbHBIX pacTeHUi», «KHU3HEHHBIH LUK
MOPCKOM KanmycTbD», «  KU3HEHHBIN HUKJI MXa», « KU3HEHHBINA LUKJI NanOPOTHUKAY, <« KU3HEHHDII
LIUKJI COCHBD».

ObGopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIEKJIETOK U CIIEPMAaTO30H/IOB,
Mozenb «L UK pa3BUTHS JIATYIIKWY.

JladopaTtopuas paGora «M3yueHue CTPOEHHUSI TOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIpenapaTaxy.

[pakTuueckas padora «BpisABIeHHE MPU3HAKOB CXOJCTBA 3apOABIMICH MO3BOHOYHBIX
JKUBOTHBIX».

JladopaTopuas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHHU3MOB

HcTopust CTAaHOBJICHUS M Pa3BUTHUS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne ®@pusa,
T. Moprana. Ponb oTedecTBeHHBIX Y4€HbIX B pa3Butnu reHeTnku. Padotsl H. K. Konberosa, H. U



Basunosa, A. H. Benosepckoro, I'. JI. Kapneuenko, FO. A. @unumyenko, H. B. Tumodeena-
Pecosckoro.

OcHOBHbBIE MeHETHYECKHE MOHATHUS U CUMBOJIBL. [ OMOJNIOrHYHbIE XPOMOCOMBI, aJuleJbHbIe
reHbl, albTEePHATHUBHbIE INPU3HAKM, JOMMHAHTHBIN M pPELIECCUBHBIN MPU3HAK, TOMO3UIOTa,
reTepO3UroTa, YWCTast JIUHHS, TUOpunbl, reHoTwr, (eHotun. OCHOBHBIE METOIBI T'€HETHKH:
THOPUIOJOTHUECKUH, IUTOJIOTUIECKUN, MOJIEKYJISIPHO-T€HETHUECKHUIA.

HeMoHCTpaL U

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konenios, H. M. Basunos, A. H.
benozepckutii, I'. JI. Kapneuenko, 0. A. @unumyenko, H. B. Tumodeen-PecoBckuii.

Tabnuupl u cxembl: «MeToabl reHeTHKI», «CXEeMbI CKPEIIUBAHMSD).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnorubpuaHoe ckpetruBanue. [leporii 3akoH MeHnesst — 3aK0OH eqUHO00paswsi THOpHIOB
nepsoro nokojenus. Ilpasuno noMuHnpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacllerIeHus
NpPU3HAKOB. LluToNOrMYecKkne OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUSA. | HMMOTE3a YHUCTOTHI
ramer.

Ananusupyrouiee  ckpemuBaHue.  IIpoMexyTOuHBI ~ XapakTep  HacleIOBaHMSIL.
Pacmennenne npu3HakoB IPU HEMOJHOM TOMUHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHzenss — 3aKOH HE3aBHCHUMOTO
HACJIEIOBAHMS TPU3HAKOB. LIUTONOrMuecKrue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuernnenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe HaclieA0BaHUE
T€HOB, HAPYILICHNE CLETUICHUs MEXXy FTeHaMHu. XPOMOCOMHasi TEOPUs HACJIEICTBEHHOCTH.

I'enernka noma. XpoMOCOMHBIA MeXaHU3M OIpeAesieHus noja. AyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. I'oMOraMeTHbIli M reTeporaMmeTHelii MOJ. ['eHeTHyeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. Hacnenosanue Npu3HAKOB, CLEIUIEHHBIX C MOJOM.

I'enotun kax wenoctHass cucrema. [lneiioTponuss — MHOKECTBEHHOE [EWCTBUE TEHA.
MHoOxecTBeHHBIN anenusM. Bs3anmonencTsue HeamwenbHbIX IeHOB. KommieMeHTapHOCTS.
Onucras. [lomumepus.

I'eneTnyeckuil KOHTPOJbL pPa3BUTUsl PACTEHMI, JKUBOTHBIX UM YEJIOBEKA, a TakKke
(U3NONOrHIeCKNX MPOLIECCOB, MOBEACHHUS M KOTHUTUBHBIX (PYHKIMH. [ eHeTHIeckne MexaHU3Mbl
cUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35UH — MapasuT» M «XO35MH — MUKPOOHOMY.
I'eneTnyeckne acneKThl KOHTPOJISI U M3MEHEHHs HACJIEACTBEHHON MH(OPMAIMH B MOKOJICHUSIX
KJIETOK 1 OPTraHU3MOB.

HeMoHCTpaL U

IToptperter: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBolit 1 BTOpOit 3aK0HBI MeHaemns», « Tperuii 3akoH MeHnens»,
«AHanuzupyolnee ckpeurubanuey, «HenonHoe noMuHupoBaHuey, « ClieryieHHOe Hacllel0BaHNe
NPU3HAKOB Y Apo3oduibly, «I'enernka nonay, «Kapuotun yenosekay, «Kapuorun apo3opunsy,
«Kapuotun ntune», « MHOKECTBEHHBIN ajuieau3my, «B3auMoaeiCTBUE TE€HOBY.

ObGopynoBaHue: MOJENb AJsl TEMOHCTPALMA 3aKOHOB €AMHO00pa3usi ruOpPUIOB MEPBOTrO
MOKOJIEHUSI U PAaCLICIJICHUs NMPU3HAKOB, MOJENb s AEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIeNOBAaHUs MPU3HAKOB, MOAENb s AEMOHCTPALMK CLEMJIEHHOIO HACIEAOBaHUsS PU3HAKOB,
CBETOBOI MUKPOCKOT, MUKponpenapat: «Jpozopuinay.

IIpakTuueckan padora «/I3ydeHne pe3yapTaToOB IUTHOPUIHOTO CKPELIMBAHUS Y
OPO30(UITBDY.

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH



BsaumopeiictBue reHotuna u cpeasl npu popmupoBaHum (eHotuna. M3MeHUHMBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWUYECTBEHHbIE NPHU3HAKUM. Buasl  U3MEHUYHBOCTU!
HEHACJIEACTBEHHAs U HACJIEACTBEHHAs.

MonudukaiioHHas U3MEHYUBOCTb. Ponb cpenpl B (OPMUPOBAHUU MOIU(UKALTHOHHON
n3MeHunBoCcTH. Hopma peakium mpusHaka. BapuanwoHHBIA psin U BapuanvioHHast kpusas (B.
Horanncen). CpoiicTBa MOAN(UKALTHOHHON U3MEHUYHUBOCTH.

I'eHoTunuyeckass u3MeHYMBOCTb. (CBONCTBA T'€HOTHUIHMYECKON HW3MEHUYUBOCTU. Bumel
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTALIMOHHASI.

KomOuHaTuBHAs M3MEHYMBOCTh. MeHO3 U MOJIOBOH MPOLIECC — OCHOBa KOMOMHATUBHOM
U3MEHYUBOCTU. POJIb KOMOMHATUBHOW M3MEHYHBOCTH B CO3JJAHUU T'€HETUYECKOTO pa3HOOOpasus
B IIpefiesIax OHOIO BUAA.

MyTauuoHHass HW3MEHYMBOCTb. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbIE W HWHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOIIA3MAaTUYECKHE MYyTallMH.
ComaTtuueckue U MosioBele MyTauuu. IIpuyumHbBl BO3HUKHOBEHHS MyTaluid. MyTareHbl U HUX
BJIUSIHUE HAa OPraHu3Mbl. 3aKOHOMEpPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH I'OMOJIOTMYECKUX
psinoB B HacnenctBeHHOHW wusMeHunBoctu (H.M. BaBunoB). BHesnepHas H3MEHUHMBOCTb U
HACIIEICTBEHHOCTD. JNUCEHEMUKA U DNULEHOMUK.

HeMoHCTpaLHH

IToptperer: I'. ne @pus, B. Moranncen, H. M. Basunos.

Tabmuubl u cxembl: «Buabl H3MEHUHBOCTHY, «Moau(pHUKaMOHHAsT H3MEHYHBOCTHY,
«KomOuHaTHBHAS M3MEHYUBOCTLY, «Metio3y, «OmnonoTeoperney, «I eHeTndeckue 3a00JIeBaHuUs
4eJoBeKay, « Buael myrauuin.

ObGopynoBanue: kuBble W TrepOapHble SK3EMIUISIPI KOMHATHBIX PACTEHHH, PUCYHKH
(poTorpadun) >KUBOTHBIX C PA3IMYHBIMU BUAAMH H3MEHUYHBOCTH.

JlaGopaTtopnas padora «MccnemoBaHue 3aKOHOMEpPHOCTeH  MOAM(PHUKAITMOHHOMN
n3MeHYUBOCTH. IIoCcTpoeHNe BapuallMOHHOIO PsiAa U BAPUALIMOHHON KPUBOIY.

Tema 14. I'eneTuKa 4yesioBeKa

Kapuotun uyenoseka. MexayHaponHas Iporpamma HCCIEAOBAHUS TE€HOMA 4YeJIOBEKA.
Metonbl U3y4eHUsI T€HETHKH YEJIOBEKA. T'€HeaJOrMuecKuii, OJM3HENOBbIN, [IUTOTeHETHYECKHUI,
MOMYJISIIMOHHO-CTATUCTUUECKUH, MOJIeKyJsipHO-reHeTudeckuii. CoBpeMeHHOe ompezeseHne
Fe€HOTHIA. TOJTHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHNE, B TOM 4YHUCIe ¢ nomMoubo 1IP-
ananmu3a. HacinencreenHble 3a00J1€BaHus YeNOBEKa. | eHHbIE M XPOMOCOMHBIE OOJIE3HHU UEIOBEKA.
bonesnu ¢ HacnencTBEHHOW MPEIPACIONIOKEHHOCThIO. 3HAUYCHHE MEIUILMHCKOM T€HETUKH B
NPEIOTBPAIEHNH M JICUEHHUH Te€HETHYECKHX 3a00JIeBaHMN YeloBeKa. MeIMKO-TeHETHYECKOe
KOHCyJbTUpoBaHue. CTBONOBBIE KileTKU. [IoHATHE «TeHETUUECKOTo Ipy3ay. DTUUECKHE aCIIEKThI
UCCIIEIOBAHHH B OOACTH PENAaKTUPOBAHHS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpPbI MOBBIMIEHHONH YyBCTBUTEIBHOCTH UEJIOBEKA K (PU3NUYECKOMY U
XUMHYECKOMY 3arpsi3HEHHIO OKpY’Karollled cpeapl. l'eHerndeckas NpeapacnoyiOKeHHOCTb
YeJIOBEKAa K MaTOJOTUSM.

Hemoncrpauuu. Tabmunbr u cxembl: «Kapuotun uenoBeka», «MeTOOpl H3y4EHUS
TeHETHKH YeIOBeKa», «I eHeTnyeckre 3a00eBaHMs YEIOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHaJINU3 POJOCIOBHON.

Tema 15. Cesiexuiusi opraHu3sMoB

JloMecTukausi U CeNeKLUs. 3apOoXKACHHE CENEeKIUU U aoMmectukaumu. Yuenue H. M.
Basunosa o LleHTpax NpouCXOKASHUsT U MHOTO0Opa3usi KyJbTYPHBIX pacTeHuil. Posb cenexum
B CO3/IJaHUU COPTOB pacTeHH 1 MOpoJ KUBOTHBIX. COPT, MOpoJa, INTaMM. 3aKOH TOMOJIOTMUECKUX



psnoB B HaciencTBeHHON u3menHunsocTd H. M. BaBunosa, ero 3HadueHue mis CENEKLUOHHON
paboThI.

Mertons! cenekoHHOH padoTsl. UckyccTBEHHBIH OTOOP: MacCOBBIN W MHAWBHUIYAJIbHBIN.
Dranbl KOMOWHALIMOHHOW cenekiuu. Mcnpitanue mpoussoautenedi mo nmortomctBy. Otdop mo
T€HOTHITY C MTOMOIIBIO OLIEHKH (PEHOTHUIIA IOTOMCTBA U OTOOP MO T€HOTHUITY C TIOMOLIBIO aHAIH3a
JHK.

HckyccTBEHHBII MyTareHe3 Kak METON CeNIeKIMOHHOUW padoThl. PamuanuoHHBIR ©
XUMHYECKHI MyTareHe3 Kak HCTOYHHMK MyTauud Yy KyJbTYpPHBIX (OpPM OpPraHHU3MOB.
Hcnonp3oBaHNe TEHOMHOTO PENAaKTHPOBAaHUS M MeTOA0B pekoMOuHaHTHbIX JIHK mist monydyenus
HCXOJHOTIO MaTepuana ajisl CEeJIeKLUU.

[Monyuenne monumonnos. BryTpuBumoBas ruOpuamsanms. bimskopoacTBeHHOE
CKpelnBanue, win HHOpuauHr. HepoacTBeHHOe ckpelnnBaHue, Wi ayropuauHr. Iereposuc u
ero mnpuuuHbl. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtnmanéHHas rUOpUAM3aLUSL.
[Ipeononenne Oecrutomuss MEXBHAOBBIX THOPUAOB. JIOCTIKEHUS CENEKUUH PpACTeHUH W
JKUBOTHBIX. «3e1EHAsL PeBONIOYUS Y.

CoxpaHeHne U HM3y4YeHHE TI'€HETHYECKHX PECypCOB KYJbTYPHBIX PACTEHHUH M MX IHUKHX
ponmueii Ans CO3AaHUSI HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SHCTBEHHBIX KYJIbTYD. H3yuenie,
COXpaHeHue U YNpasieHue 2eHemu4ecKUMU Pecypcamil CeNbCKOXO3ANCMBEHHBIX U HPOMbICA0GLIX
ACUBOMHBIX 6 YENAX YAVUULEHUS CYUeCMBYIOWUX U CO30ANUSL HOBLIX NOPOO, TUHUTL U KPOCCO8, 6
mMoM yucie ¢ NPUMeHeHUeM COBPEMEHNBIX MEMOO08 HAYUHBIX UCCIeO0BANUIL.

HeMoHCTpaLHU

IToptperer: H. M. Basunos, . B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykbanenko, b. JIL.
Actaypos, H. bopnoyr, J1. K. benses.

Tabnuupl u cxeMbl: «L{eHTPBI TPOUCXOKAEHUST U MHOTOOOpa3ns KyJIbTYPHBIX PACTCHUIDY,
«3aKOH TOMOJIOTUYECKUX PsIIOB B HACJIEACTBEHHOM H3MEHUYUBOCTHY», «MeTOAbl CeleKLuny,
«Otnanénnas rudbpuauzanysy, «MyTarenes».

JlaGopaTopHnasi padora «M3ydyeHue cCOpTOB KyJIbTYpPHBIX PacCTeHHUI M MOPOA AOMAIIHUX
JKUBOTHBIX».

JladopaTopHas padora «/3yueHne METOIOB CEJIEKLIUU PACTECHUI.

Tema 16. BuoTexHOJIOTHsI U CHHTeTHYecKasi 0HoJI0rus

OOBeKThl, HCMONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPBI,
MUKPOOPTraHU3MbI, HX XapakTEepUCTHKA. TpamuiroHHas OWOTEXHOJOrHsA: xyebomneueHue,
MOJIy4€HHE KHUCJIIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHEe. Mukpoduonorndeckuii cuaTe3. OOBEKTHI
MUKpOOHOIOrndecknx TexHonoruii. [IponsBoacTeo Genka, aMMHOKHUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJOTMM W HMHCTPYMEHTOB  LI€JICHANPABIEHHOIO  M3MEHEHus U
KOHCTPYHPOBaHMsI F€HOMOB C LI€JbI0 MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KaINX
HE BCTPEUArOIIHeCs B MPUPOe OMOCUHTETUIECKHUE Ty TH.

Knerounas umxenepus. MeTonbl KylbTypbl KJIETOK M TKaHEH PACTEHHM U *KUBOTHBIX.
Kpunobanku. Comarmueckass ruOpuam3anys M coOMaTHUecKuil smOpuorenes. Mcmonb3oBaHue
rarioufioB B celexkuuu pacreHuil. MckyccTBeHHOe omnogoTBopeHue. PexoHCTpykums
SIMLIEKJIETOK U KJIOHUPOBAHUE >KUBOTHBIX. MeTOA TpaHCIUIaHTaLUU sifep KIeTok. [exunonocuu
0300p06IeHUs, KYTbMUSUPOBAHUSL i MUKPOKIOHATbHO20 PA3SMHONCEHUS. CEJIbCKOXO3AUCMEEHHbIX
KYAmyp.

XpoMOCOMHasi U TeHHas uHXeHepus. VCKyCCTBEHHBI CHHTE3 I€éHa W KOHCTPYHUPOBaHUE
pexomOunanTHeix JAHK. Cozoanue mpanceennvix opeanuzmos. JJOCTUXKEHUS U TEPCIEKTHBBI



XPOMOCOMHON W T€HHOH WH)XEHEpUH. IJKOJOTUYECKHEe M 3THYeCKHe NpoOJIeMbl T'eHHOM
UHXXEHEepUH.

MenunuHckue ouotexnonoruu. Iloctrenomuas undposas meauuuHa. [1LP-nmuarsoctuka.
MetabonOMHBIN aHATN3, TEHOIICHTPUYECKHUI aHATN3 MTPOTEOMa YEJIOBEKa JUIsl OLIEHKU COCTOSTHUS
€ro 310poBbs. Mcnonmp30BaHne CTBOJIOBBIX KJIETOK. TapreTHast Tepamus paka. 3D-Ononmxenepus
U1 pa3paboTKH (PyHAAMEHTAIBHBIX OCHOB MEIULIMHCKUX TEXHOJOTHH, CO3MaHNsI KOMIUIEKCHBIX
TKaHEl COYEeTaHHEeM TEXHOJIOTMH TpEXMepHOro OMOmpHHTHHTA U ckaddonauHra Uit permeHus
3a7a4 NEePCOHATN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLUH C LEIbIO OOECreYeHHss KOMOMHHPOBAHHOH 3aIUTBI OT
Bo30ynuteneii OPBU, ycraHOBIIeHHE MOJIEKYJSIPHBIX MexaHH3MOB (yHkunoHuposanus PHK-
COZIepIKAIUX BUPYCOB, BBI3BIBAOIINX 0CO00 OnacHble 3a00JI€BaHUS YEIOBEKA 1 KUBOTHBIX.

Hemoncrpauun. Tabmumbr u cxeMbl:  «MICHOJB30BaHWE  MHUKPOOPTaHHU3MOB B
IIPOMBILIJIEHHOM MPOU3BOACTBe», «KneTouHas nnkeHepus», «I'eHHast HH)XKeHepus».

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 10 BUOJIOTI'M HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINMUYHOCTHBIE PE3YJIBTATBI.

®I'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yibTaTaM OCBOSHHUS OOyYarOIIUMUCS
nporpamMm cpeaHero odmero oOpa3oBaHus: JUYHOCTHBIE, METANIPEAMETHBIC U MPEIMETHBIE.

B cTpykType NUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI MO OHOJIOTHH BBIEINCHBI
CIIEAYIOIIME COCTABJLIIOIIME. OCO3HAaHHE OOYYarOIUMHUCS  POCCUHCKOW  TpakJaHCKOH
UAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHUIO, CAMOCTOSTEIbHOCTH M CaMOOIpEAeNeHHIO,
nanuyue momueayuu ¥ OOydeHHIO OWOJIOTHH, YeleHanpasiennoe paszéumue BHYTPEHHUX
yOexIeHuil JTMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH W MCTOPUYECKHX TPAIMLHUN Pa3BUTHS
OMOIOTUYECKOTO 3HAHUS, 2OMOBHOCHL U CHOCOOGHOCMb OOYYarOIUXCsS PYKOBOJCTBOBATBCS B
CBOEH  NEITENPHOCTH  LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, TPHUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3OBaHUS, HAMWYUE  HNPAGOCO3HAHUS ~ SKOJOTHYECKOH  KYJBTYPHI,
CROCOOHOCU CMAGUMb TIETTN U CTPOUTD JKU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHSI MPOrPaMMBI MO OHOJIOTHH TOCTUTAIOTCS B €AMHCTBE
yueOHOH M BOCIHMTATENbHON NESTEIbHOCTH B COOTBETCTBHUHU C TPAAULIMOHHBIMU POCCHHCKHUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKIMH M TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TIPUHSATBIMH B
ofmiecTBe MpaBUJIaMU U HOPMAaMH TOBEACHHS U CIMOCOOCTBYIOT IMpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTaHHSI ¥ CAMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3HMLNU JIMYHOCTH, MATPUOTU3IMA U
YBO)KEHHUS K 3aKOHY U TNPABOIOPSAKY, YEJIOBEKY TPyda M CTapLIEeMy IOKOJICHHUIO, B3aHMHOTO
yBO)KEHUs, OEpe)XHOro  OTHOWIEHHST K  KYJbTYPHOMY  HACICOUI0 M TPATULMSIM
MHOTOHaLMOHAJIBHOrO Hapoaa Poccutickoit @eaepanuu, NpUpoae U OKPYKaroLIen cpene.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHS y4eOHOTO mpenmera « bHOJIorus» MOJIKHBI OTPaKaTh
TOTOBHOCTb U CITOCOOHOCTH OOYYarOIMXCs PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEH
NO3UIMEH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHEHTALMid, MO3UTHBHBIX BHYTPEHHUX
yOexneHull, COOTBETCTBYIOIIMX TPATULHOHHBIM IIEHHOCTSM POCCHICKOro  OOINecTBa,
pacuIupeHne >KU3HEHHOTO OIbITa M ONbITA JESTEIbHOCTH B MPOLIECCE PEeaTU3allMi OCHOBHBIX
HAINpaBJICHUH BOCITUTATEIbHON AEATENbHOCTH, B TOM YHCIIE B HaCTH!

1) rpa’kaaHCKOro BOCTIMTAHUS:



c(OPMHUPOBAHHOCTh TPAKAAHCKOM TO3MLMK  OOy4aroIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUHCKOro O0IIecTBa,

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TPaB M OOSI3aHHOCTEH, yBAKEHHE 3aKOHa U
IIPaBOTOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AEATENBHOCTH MPHU CO3AAHUU YUEOHBIX MPOEKTOB,
peueHnn y4eOHBIX B MO3HABATEIbHBIX 33144, BBITIOJTHEHUH OHOJIOTMYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYK) TO3WIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATD €€;

yMEHHE VYWUThIBAaTH B CBOMX JEWCTBHUSIX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ PasHbIMU YOSKIECHUSIMHU, KYJIbTYPHBIMH LEHHOCTSIMU U COL[UATbHBIM
MOJIO)KEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TMPOLECCE COBMECTHOTO BBINOJHEHUSI YYEOHBIX,
MO3HABATENbHBIX M HCCIIENOBATENbCKUX 3a7ay, YBaXXUTEJbHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPH 0OCYKIEHUH CITOPHBIX BOMPOCOB OUOJIOTHYECKOTO COACPIKAHUS,

TFOTOBHOCTb K T'YMaHUTApHOI U BOJOHTEPCKON AESITebHOCTH,

2) NaTpHOTHYECKOIr0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH POCCUICKON MPaXKAAHCKOW UACHTHYHOCTH, MATPUOTH3MA, YBAKESHHUS K
CBOEMYy HApoOAdy, 4yBCTBAa OTBETCTBEHHOCTH nepen PoauHON, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOI1 sI3bIK U KyJBTYpY, NPOIIJIOE U HACTOsIIlee MHOTOHALMOHAIbHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACJIEANIO U MaMITHUKAM IPUPOJIBL, TOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYAE;

CHOCOOHOCTD OLICHUBATD BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H PA3BUTHE OHOJIOTHH,
NMOHMMAHHs 3HA4YeHUs1 OHMOJIOTMH B MO3HAHMM 3aKOHOB TNPUPOABL, B JKM3HHM 4YEJOBEKa U
COBPEMEHHOTO O0IIeCTBa,;

uneiiHas yoexX1EHHOCTb, TOTOBHOCTbD K CIY)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTb
3a ero cynb0y;

3) [IYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHMSI: OCO3HaHUE JAYXOBHBIX ILIEHHOCTEH
poccuiickoro Hapona, c¢hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHMS,

CHOCOOHOCTD OLICHUBATD CUTYALUIO M IPUHUMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh Ha
MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JJMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOrO OyyIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJIUTENSAM, CO3/IaHHIO0 CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauLUsAMHU Hapoaos Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAd, OOIECTBEHHBIX OTHOLICHUH;

MOHMMAaHN€e YMOLIMOHAIBHOIO BO3AEHCTBUS KUBOI NMPUPOALI U €€ LIEHHOCTH,

S) ¢usuyeckoro BocnuTaHusi, (POPMHPOBAHMS  KYJbTYPbl 3A0POBbSI H
3MOLMOHAJBHOIO 0J1ArOIOJIyYHSI:

MOHMMAaHKE U peau3alus 310pOBOro u 6e30macHoro odpasa sKU3HH (3J0pOBOE MUTAHHE,
COOMOIeHNe TUTHEHNYECKUX TPaBWII M HOPM, COaJJaHCHPOBAHHBIA PEKUM 3aHATHUH M OTOBIXA,
peryisipHas (u3HUecKash aKTUBHOCTb), OEPEKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY H IICUXUYECKOMY 37IOPOBBIO;

NOHMMAaHUE LEHHOCTH TPAaBUJ WHAWBUAYAIBHOTO MW KOJUIGKTUBHOTO 0O€301acHOro
MOBENIEHUS B CUTYALUAX, YTPOXKAIOLIUX 3/I0POBbIO U XKU3HU JIIOJEH,



OCO3HAHHE MOCIENCTBUI M HENPHUSTHS BPENHBbIX NPUBbIUEK (YHOTPEOJCHUsS] aIKOTOJIs,
HAPKOTHKOB, KypEeHHS);

6) TPyAOBOIro BOCTIMTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHNE LIEHHOCTH MacCTEePCTBA, TPYAOTI00HE;

TOTOBHOCTH K AKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUIECKOH 1 COLIMATBHON HAMPaBICHHOCTH,
CHoCcOOHOCTh HHULUUPOBATD, INIAHUPOBATH M CAMOCTOSITENIbHO BBITIOJHATD TAKYIO JESITEIbHOCTD;,

UHTEpPEeC K Pa3Ju4HbIM chepam mpodecCHOHANBHON NesTeNbHOCTH, YMEHHE COBEPINATh
OCO3HaHHBIN BEIOOP Oyay1meit mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BAaHMIO HA MPOTSDKEHHU BCei
JKU3HUY,

7) 3K0JOTHYECKOr0 BOCIIUTAHHUSI: SKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOLIEHUE K IPUPOLe
KaK UCTOYHHKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIECTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJOIHMYECKOW KyJbTYphL: NMPUOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYITKOB U OLIEHKH UX BO3MOJKHBIX MMOCIENCTBUI TSI OKPY KArOIIeH Cpensbl;

OCO3HaHHE II0OATBHOTO XapakTepa SKOJIOTHIECKUX MPoOIeM U MyTel UX PeLIeHNs,

CHOCOOHOCTD MCIOJIb30BaTh MpHOOpeTaeMble PHU U3YYEHUH OMOJIOTUN 3HAHMUS U YMEHUs
IPU PELIeHUH MPOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOAOTIOIB30BaHHEM (COOMOaeH e
NPaBUJI TIOBENEHHsI B TPHUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHUIOB, 3KOCUCTEM, Onochepsl),

AKTUBHOE HENPUATHE NEHCTBHIA, MPHUHOCALINX Bpel OKpPY)KaoLIed NPUPOAHOHN cpene,
yMEHHE MPOTHO3UPOBAaTh HEOJArONPUSTHBIE SKOJIOTMYECKHE IMOCIENCTBUS NMPEANPUHUMAEMBIX
JNEHCTBUI U NPENOTBPAILATh UX,

HAJIMYME PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTUYECKOH KyJbTYpPBI, OIBITA
OEATEIBHOCTH SKOJOTMYECKOH HANpaBJIEHHOCTH, YMEHHUs pPYKOBOJCTBOBATbCS HMMH B
NO3HABATENBHON, KOMMYHHKATHUBHOH W COLMAJBbHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH eATENIbHOCTH SKOJIOTHIECKOH HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHMA:

cpOopMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI Haykd ¢ OOLIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HAa [HAJIOTE KYJBTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IOJIHUKYJILTYPHOM MHUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM U YMTATEILCKON KYJIBTYPBI KaK CPECTBA B3AaMMOACHCTBUS
MEXKIY JIFObMH U ITO3HAHUS MHPA,

NOHMMaHUe cnenudukn OMONOTMH KaK HAayKd, OCO3HaHHA €€ posd B (POPMHPOBAHUU
PaLMOHAIIBHOTO HAYYHOT'O MBIILIEHHUS, CO3JAHUH LEJIOCTHOTO IPENCTABICHUS 00 OKPYXKAIOIIEM
MHUpE KaK O eIOWHCTBE NPUPOIBI, YeJOBeKa U OO0IecTBa, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH POodsieM COXPaHEHHs! MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMU ISl COBPEMEHHOW IIMBHJIM3ALMH: O0eCIIeYeHNs
HOBOT'O YPOBHSI Pa3BUTHSl MEAHMLIMHBI, CO3JJAHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pewmarb pecypcHble poOIeMbl pa3BUTHSI Y€JIOBEUECTBA, IOUCKA MyTEH BBIXOMA M3 III00aJbHBIX
SKOJIOTHYECKHX MPoOseM U obecreueHus mepexoaa K yCTOMYUBOMY Pa3BUTHIO, PAlIHOHAIBHOMY
UCTIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB XKU3HH,

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOIMYECKHX 3HAHUH B LEJSIX MOBBIIICHUS O0Imei
KyJbTYPBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KAaK COCTABHOW dYacTH (PYHKLUHOHAJIBbHOU
rpaMOTHOCTH oOyUaromuxcsi, opMUpyeMoi pu U3y4eHUH OUOJIOTHY,

MOHMMAaHHE CYIIHOCTH METOIOB IO3HAHMS, HCIOJNb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
CHOCOOHOCTH HCNOJIB30BATh IMMOJy4aeMble 3HAHHS MJI1 aHaiu3a M OOBSICHEHUsS SIBJICHUH



OKpPY’KArOIIEero MHpa W MPOUCXOISIUX B HEM H3MEHEHMH, yMEHHe naejaTb OOOCHOBaHHbBIE
3aKJIIOYEHHsT HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIOLIUXCS [AHHBIX C LEJbI0 IOTyYSHHS
TIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIPHO HCIOJB30BAaTh OWOJIOTHYECKUE 3HAHHUS ISl PEIleHUs
npobsieM B peasbHbIX JKU3HEHHBIX CHTYALUSX, OCO3HAHME IIEHHOCTU HAYYHOW NesITeIbHOCTH,
TOTOBHOCTH OCYIIECTBJISITh IIPOSKTHYIO U MCCIIENOBATENBCKYIO AESITEIbHOCTD HHANBUAYATIBHO H
B TPYIIE, TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPBIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYE€HUIO HOBBIX 3HAHWA 1O OHOJOTMH B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPeOHOCTSIMIL.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yNbTaThl OCBOEGHUs y4eOHOro mnpeamera «bHONOTHS) BKIIOYAOT:
3HaYuUMble Ui (OPMHUPOBAHUS MHPOBO33PEHHsT OOyHaOIUXCAd  MEKIUCHUIUIMHAPHBIE
(MexmpenMeTHeIe) OOIeHayYHbIE TIOHATHUS, OTPAKAIOLINE LEJTOCTHOCTh HAYYHOH KapTHHBI MHPa
U cnenn(uKy METOJOB MO3HAHMS, HCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBJIEHUE, TPOLECC, CHUCTeMa, HAay4dHbId (PaKkT, MPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIEAOBaHUE, HAONIONEHNE, W3MEPEHHe, SKCIEPUMEHT U IPyrue), YHHBEPCaJIbHbIE
yueOHble eHCTBUs (MO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), 00ECIeUnBaroIne
¢dopmupoBanre (PyHKIHOHAJIBHOW I'PAMOTHOCTH M COLMAJIbHOW KOMIETEHLUH OOYYarOIINXCS,
CHOCOOHOCTh oOyJaromuxcs HCTIOJIB30BATh OCBOCHHBIE MEKIUCIUITIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEPCAJIbHbIE ydeOHbIe NEHCTBUS B IIO3HABATEIBHON U
COLIMAJIBHOM MPAKTUKE.

B pesynprare wusydenuss Ouoyormu Ha YpOBHE cpemHero oOlmero oOpa3oBaHHsS Y
obyuaromerocs OynyT chOpMHUpPOBaHBI MO3HABATEbHBIE YHUBEPCAJIbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHUKATHBHBIE YHHBEPCAJIbHbIC y4eOHBIE IEHCTBUSA, PErYJATUBHbIE YHHUBEPCAJIbHBIE
yueOHbIe IEHCTBHS, COBMECTHAS ACATEIBHOCTb.

MertanpenMeTHble Pe3yJIbTaThl OCBOEHHUSI NMPOrpaMMBbI CpenHero oOmero o0pa3oBaHUs
JOJDKHBI OTPAKATh!

OsnaneHne yHHBEpPCANBHBIMY Y4e0HBIMH MO3HABATEIbHBIMH 1eHCTBHSIMM:

1) 6a3oBble JIorHYecKUE AeHCTBHSA:

CaMOCTOATENBHO (OPMYJIUPOBATh U AKTyaJHM3UPOBATH MpoOJEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOSHUH 3HAHHUH MPUEMBI JIOTHYECKOTO MBIILICHHS (aHAJM3a, CHHTE3a,
CpaBHEHUs, Kiaccupukauy, OOOOIIEHHs), PacCKpbIBaThb CMBICT OHOJOTMYECKHX IOHITHH
(BBIOENATD MX XapaKTepHbIC MPU3HAKY, YCTAHABIIMBATD CBSA3H C IPYTUMU TOHITHIMN),

OTIPENeNATh LENH ACATENbHOCTH, 3a/1aBas MapaMeTpbl M KPUTEPHUH UX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTAThI IEATENIbHOCTH C IMOCTABJICHHBIMH LIEJISIMH,

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHATUS Js1 OOBsICHEHUs (aKTOB U SIBJIEHUH >KUBOH
NPUPOIBL;

NPUMEHSITh CXEMHO-MOJIENIbHbIE CPEACTBA JJISl MPEACTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOILIEHUH B HM3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakXKe MPOTUBOPEYHMH Pa3HOIo poja,
BBISIBJICHHBIX B Pa3JINYHBIX HHPOPMAILIMOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IUIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHAIbHBIX
U HEMAaTEPUAJIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB LEISM,
OLICHUBATb PUCKH MOCIIEACTBUI NESITeTbHOCTH;



KOOPAWHUPOBaTb W BBINOJHATH pPabOTy B YCJIOBUSX pPEAJbHOrO, BHPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

Pa3BUBATh KPEATHBHOE MBILIJICHNE MPU PEIIEHUH KIU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCJIEI0BATENbCKHE 1eHCTBHUS:

BJIAJIETh HaBBIKAMU y4eOHO-MCCIENOBATEIbCKON U MPOEKTHON NESITEIbHOCTH, HaBBIKAMU
paspenieHus: nmpodseM, CocCOOHOCTBEO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOHMCKY METOIOB
peLIeHHsI MPAKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/IOB TIO3HAHUS,

UCITIOJIB30BATh PA3JIMYHbIE BUABI ACATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro
UHTEPIPETalnY, NPeoOpa3OBaHUI0 U MPUMEHEHHIO B y4eOHBIX CHUTyalMsX, B TOM YHUCIE TPHU
CO3/1aHUM y4eOHBIX M COLIMAIbHBIX POEKTOB,;

(bopMHUpPOBaTh HAYYHBIH THUI MBILUICHHUS, BIAJETh HAYYHON TEPMHUHOJOTHEH, KIIFOYEBBIMU
MOHATUSIMH M METOAAMU,

CTaBUTh W (POPMYJUPOBATH COOCTBEHHBIC 3a7a4u B OOPA30BATENBHON NESTENIbHOCTH U
JKU3HEHHBIX CHTYaLUsX;

BBISIBJIATD TPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTYaJIU3HPOBAThb 3a7ady, BBIABUTATH
THITOTE3Y €€ PeIleHus, HAXOAUTh apIYMEHTBI JIs TOKA3aTebCTBAa CBOUX YTBEPIKIACHUH, 3a/1aBaTh
napamMeTprl U KPUTEPUHN PEIICHUS,

aHAJM3HUPOBATH MOJIYYCHHBIEC B XO/1€ PEIICHUS 3aJa41 Pe3yJIbTaThl, KPUTHYECKH OLICHUBATD
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

7aBaTh OLICHKY HOBBIM CUTYaLlMsIM, OLEHHBATh IPHOOPETEHHBII OTBIT,

yMeTb TEPEeHOCHTh 3HAaHWA B IO3HABATEIBHYID M  MPAKTHUYECKYH0  obiactu
KU3HEIEATENIbHOCTH,

yMETb HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUraTh HOBBIE HIEH, NpPEAJIaraTb OPUTHHAJIbHBIE TOAXOIAbl U PELISHHs, CTaBHTb
npoOIeMBbl U 3371a49H, TOMyCKAOLINE aJbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ nungopmanmeii:

OpPHUEHTHUPOBATHCS B PA3JIMUHBIX HCTOYHUKAX HH(pOpMALuH (TEKCTe yueOHOro mnocodus,
HAYYHO-TIONYJIPHON JIUTEpaType, OHOJOTHUECKUX CIOBApPAX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B VHTEpHeTE), aHANIM3UPOBaTh WHPOPMALMIO pPa3IUYHBIX BHUIOB U (HOpM
NPEACTaBICHUS, KPUTUYECKU OLIEHUBATDh €€ TIOCTOBEPHOCTh M HENPOTUBOPEUHBOCTH;

¢dbopMyIHpOBaTh 3apPOChl W NPUMEHSATh PA3JUYHBIE METOABl NPH TIOUCKE W OTOOpe
Ononornveckoi nHpopMaluu, HeOOXOIUMOH IJIsl BBITIOJTHEHUS YUeOHbBIX 3a71a4,

npuoOpeTaTb OMBIT MCIOJB30BAHUS HH(POPMALIHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM,;

CaMOCTOSITEIbHO BBIOMpPATh ONTHMAIBHYIO (OpPMY TIpeACTaBICHUS OHUOJOTHYECKON
uHpopmauuu (cxembl, rpaduKy, TUArpaMMbl, TAOIHULIbI, PUCYHKU U IPYTrOe);

UCTOJIb30BAaTh HAYYHBIN SI3BIK B KA4eCTBE CPEACTBa MpH padoTe C OHOJOrH4ecKon
uHpOpMaLUel: NPUMEHITh XUMUYECKHe, (PU3NYECKHe M MaTeMaTUYeCKHe 3HAKH U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJATYpPY, HCIOJNB30BaTh W TPeoOpPa3OBbIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEICTBA HATISTHOCTHY,

BJANETh HABbIKAMH PACMO3HABaHUS H 3alHUThl WHpOpMAIMU, HHOOPMALTHOHHON
0€30MacHOCTH JTMYHOCTH.

OsBnanenne yHHBEpPCATbHBIMIA KOMMYHHKATHBHBIMH 1€l CTBHSIMH:

1) oOmenue:

OCYILIECTBIIATh KOMMYHHUKALIMU BO BCEX chepax KM3HH, aKTHBHO Y4aCTBOBATH B TUAJIOTE
WIA JUCKYCCHU MO CyIIecTBY 00CykmaeMoil TeMbl (yMEHHE 3alaBaTh BOIPOCHI, BBICKAa3bIBAThH



CYXXAEHMsI OTHOCUTENIbHO BBIMOJHEHMsI Ipe[jaraeMoi 3ajayy, Y4YUTbIBaTb MHTEPECHl WU
COTJIACOBAHHOCTD MO3MLMWH IPYruX YYACTHUKOB AMAJIOTa WU JUCKYCCHH);

pacrio3HaBaTh HeBepOasbHBIE CpencTBa OOLIEHMs, TMOHMMAThb 3HAUYEHHE COLMAJBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(IUKTHBIX CUTYaluH, YMETh CMATr4aTh KOH(PJIUKTHI U
BECTHU IIEPErOBOPSI;

BJIAJETh PA3JIMYHBIMH CIIOCOOaMU OOLIEHHs] M B3aUMOJCHCTBHSA, MOHHMATh HAMEPEHUS
APYTUX JIONEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOM BO3PAKECHUS,

pPa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOUKY 3PEHHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAA AesITeJIbHOCTD:

MOHMMATh U UCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M MHANBHIYAJIbHOH pabOThI IpU
peweHnn OHONIOTHYeCKOH MpoOIeMbl, 0OOCHOBBIBATh HEOOXOAUMOCTb MPUMEHEHHSI TPYIIIOBBIX
(bopM B3aUMOAEHCTBUS MPU peIIeHNH YIeOHOH 3a1auy;

BbIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO UJieHa KOJIEKTHBA,

NPUHMMAThb LEJIM COBMECTHON [AeATEeNbHOCTH, OPraHu30BbIBATb M KOOPAWHUPOBATH
JEHCTBHS O €€ JOCTHXKEHUIO. COCTABIIATH IUIAH AEUCTBUMN, pACIIPEAEIIATh POJIU C yUETOM MHEHUN
YYaCTHHUKOB, OOCY)KIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAKIOTO YYaCTHHKA KOMaHbI B 0OIIUil pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM,

npeqyiaraTb HOBbIE IMPOEKTHI, OLIEHUBATb HAEU C IMO3ULUH HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

OCYILECTBJIATh TMO3UTUBHOE CTpaTernyeckoe IOBeNeHHE B pPa3IUYHbIX CHUTYyalUsX,
NPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBnageHue yHHBepPCAJNbHBIMH PeryJSITUBHBIMH JeHCTBUSIMU:

1) camoopranusanusi:

UCTIOJIB30BaTh OWOJIOTHYECKHE 3HAHUS Ui BBIABICHHS NPOONIEM W UX pEUICHHUsS B
JKU3HEHHBIX U YUE€OHBIX CHTYaLIUsX,

BbIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
NEeMCTBUSX U TMOCTYIKax MO OTHOLIEHHUIO K JKMBOH MpPHUPOJE, CBOEMY 3[0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBJIAITh TO3HABATENIbHYIO NIEATENbHOCTb, BBIBISITH MPOOJIEMBI,
CTaBUThL U (HOPMYyJTUPOBATH COOCTBEHHBIE 3adadud B OOpa30BATENBHON MAESTENBHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIBHO COCTAaBJISITD IUIAH PELICHHUs MPOOIEMbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTEHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM,

pacCLINPATH pAMKH YU€OHOTO IIPEeAMETa Ha OCHOBE JIMUHBIX MPEATIOYTECHHUH,

JenaTh OCO3HAHHBINA BBIOOD, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh NMPUOOPETEHHBIN OIIBIT;

cnocoOcTBOBATh (POPMHUPOBAHUIO M TPOSIBJIIEHUIO IUPOKOH 3PYAUIMH B Pa3HBIX 00JIaCTAX
3HAHUH, IOCTOSHHO TOBBIIIATH CBOI 00pPa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTb OLIEHKY HOBBIM CUTyalLUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHHUBATH
COOTBETCTBHE PE3YJIbTATOB LIENISAM;



BJIAJIETh HABBIKAMU TO3HABATEJIbHOH pedIeKCUN KaK OCO3HAHUs COBEPIIAEMBIX ACHCTBHIA
U MBICJMTEJIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHIA, UCTIOIB30BATh MPUEMBI pedIIeKCHU
111 OLIEHKH CUTYalllH, BBIOOPa BEPHOTO PEIIEHUS,

YMETb OLIEHHBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELIEHUs 110 UX CHI)KEHHUIO,

MIPUHUMATb MOTHBBI U apIYMEHTBI APYTUX MPU aHAJINU3€E PE3yJbTaTOB AESTeIbHOCTH,

3) npuHsATHE ce0s M APYrux:

NpUHUMATD ce0sl, MOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apIyMEHTBI APYTUX MPU aHAJIN3€ PE3YJbTaTOB JAeATENbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BUBATh CIIOCOOHOCTb MOHUMATh MHUP C IMMO3ULIUH APYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaThl OCBOCHUsI coaepikaHusi yueOHoro mnpenmera «buonorms» Ha
yriyOJI€HHOM YpOBHE OPHEHTHUPOBAHBI HA oOecredeHne mpoPpUIbHOTO 00yUeHUsT O0yYarOIIIXCsl
Oononornu. OHHU BKITFOYAOT: crielnu(puaecKkue 1yt ONOJIOTUN HAyYHbIE 3HAHUS, YMEHUS H CIIOCOOBI
IEWCTBUH MO OCBOCHHUIO, MHTEPIPETALUN U NPEOOPa30BaHUIO 3HAHUH, BUIbI IESTEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHMH M UX NMPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B PEAJbHBIX
JKU3HEHHBIX CUTyauusxX. [IpeaMeTHbIe pe3ynbTaThl MPEACTABICHBI [0 FOaM H3Y4YEHHS.

[IpenmeTrHbIe pe3yabTaThl OCBOEHUs yueOHOTro npeamera «bronorus» B 10 Kiacce n0KHbBI
OTPaKaTh:

c(pOpMHUPOBAHHOCTb 3HAHUIA O MECTE U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAyK, B
(bOopMHUPOBAHUH €CTECTBEHHO-HAYYHOH KaPTUHBI MUPA, B IO3HAHUH 3aKOHOB MTPUPOIBI U PEIIEHUH
npobsIeM paMoOHAIBHOTO PHPOIOTIOIB30BAHMS, O BKIIAIE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BHUTHE OHOJIOTHH,

BJIAJICHHE CHCTEMOH OHMOJIOTMYECKUX 3HAHHWH, KOTOpas BKJIOUAET: OCHOBOIOJArarolue
OWoNorNvecKkre TEPMHUHBI M TIOHSATHS (CKU3Hb, KJIETKA, OpPraHu3M, MeTabOJH3M, TOMEOCTas,
CaMOpEryJISIKsA, CAMOBOCIIPOU3BECHHNE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U PA3BUTHE),
Oouonorndeckne Tteopuu (knerounas teopuss T. IllBanna, M. Illnetinena, P. Bupxosa,
XPOMOCOMHas1 TeopHst HaciencTBeHHOCTH T. Moprana), yaenust (H. M. BasunoBa — o0 meHTpax
MHOroo0Opas3usi U MPOUCXOXKIEHHUs] KYyJbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOpA3Usl MOTOMKOB
NIEPBOTO MOKOJICHUS, PACIICTIIICHUS], YUCTOThI TaMeT, He3aBUCUMOTro HacyienoBaHus 1. Mennens,
TOMOJIOTHUECKUX PSAAOB B HAcleACTBeHHOW wu3MeHnuunBoctd H. W, Baswiosa), npuHUHIBI
(KOMITJIEMEHTapHOCTH);

BJIAJICHIE€ OCHOBHBIMH METOIAMH HAYYHOTO TMO3HAHMSI, UCTIOJB3YEMbIX B OHOJIOTHMYECKHX
UCCJICIOBAHUSIX KUBBIX O0BEKTOB (OTIHCaHNE, U3MEpEeHUe, HAOMIOAeHIEe, SKCIIEPUMEHT);

yYMEHHE BBIIENATh CYIIECTBEHHbIE MPHU3HAKH BUPYCOB, KIETOK MPOKAPUOT U SYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4HCJE OakTepuil, rpuboB, pacTeHHI,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, JKUBOTHBIX, YEJIOBEKA,
NPOILIECCOB KU3HENEATEIbHOCTH, TIPOTEKAOIINX B OPraHU3MaxX PaCTeHUH, )KHBOTHBIX 1 YEJIOBEKA,
OMOIOTUYECKHX MPOLIECCOB: OOMEHa BelecTB (MeTaboIn3M), IPEBPAILEHUs SHEPTHH, OPOXKEHHUH,
aBTOTPO(HOTO U reTepoTpOPHOro TUIOB MUTAHHS, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHesa, sMOpHUOreHesa, NOCT3MOPHOHAIBHOTO pa3BUTHH, Pa3MHOXKEHHS,
UHIMBUAYAJIbHOTO Pa3BUTUSL OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS T'€HOB, TE€TEpO3UCA,
HCKYCCTBEHHOTO 0TOOPA;



yMEHHE YCTAHABJIMBATh B3aUMOCBSI3H MEXKIY OPraHOUAAMH KIETKH M UX (DYHKLHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEei 1 uX QYHKUUSIMH, MEKIY OPraHaAMH 1 CUCTEMaMU OPTraHoB Y
pacTeHul, J>KMBOTHBIX U YeNOBeKAa M HMX (PYHKUMAMH, MEKIy CHUCTEMaMH OpraHOB M HX
(bYHKUMSAMH, MEXAY dTanmaMyd OOMEHa BEINeCTB, 3TAalaMH KJIETOYHOIO IMKJIA M KHU3HEHHBIX
[IUKJIOB OPraHU3MOB, 3TanamMu HMOPHOHAJIBLHOTO pPAa3BUTHs, TE€HOTUIIOM H (DEHOTHUIIOM,
¢deHoTunoM u pakropamu cpenbl OOUTaHNUS,

YMEHHE BBIBJIATh OTJIMYUTENbHbIE MPU3HAKU KMBBIX CHCTEM, B TOM YHCIIE PACTEHHIA,
JKUBOTHBIX U Y€JIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY JIJIsl TOKA3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII,

yYMEHHUE pelaTh OMOJOrMYeCKHE 3a/1a4H, BBIABIISTh NPUYHHHO-CIICICTBEHHBIE CBSI3H MEXKIY
UCCIIEyeMbIMH OHOJIOTMYECKHMH MPOLIECCAMHU U SIBJICHHUSIMH, JI€JIaTh BBIBOJABI M MPOTHO3BI HA
OCHOBAHHMHU TIOJYUEHHBIX PE3YJIBTATOB,

YMEHHE BBINOJNHATH JJAOOPATOPHBIE U MPAKTHYEeCKHEe paboThl, COOMOIATh MpaBWia NpPU
paboTe ¢ yueOHBIM U JTa0OPATOPHBIM OOOPYIOBAHUEM,

yMEHHE BBIABHIaTb TIHMIIOTE3bl, MPOBEPSITb HX OSKCIEPUMEHTAIbHBIMH CPEICTBAMH,
bopMyIHpYs LIeNTb NCCIIENOBAHNS, AHATU3UPOBATH MOJyYeHHbIE PE3YJIbTAThI U 1EJIaTh BBIBOBI,

yMEHHE y4aCTBOBATb B y4eOHO-HCCIIEAOBATENLCKON padoTe Mo OWOJIOTHH, SKOJOTHH U
MeNUIHE, MPOBOAUMON Ha 0a3e LIKOJBbHBIX HAyYHBIX OOIIECTB, U MyOJWYHO MPENCTABISATH
MOJIYYE€HHBIE PE3YJIbTAThl HA YUEHHUECKUX KOH(PEPEHIIHSIX,

YMEHHE OLIEHUBATh 3TUYECKHE aCTIEKThI COBPEMEHHBIX HCCIIEAOBAHUH B 001acTH OHOJIOrHU
U MeOUIHHBI (KJIOHHPOBaHME, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE H3MEHEHHE
reHOMa U CO3[JaHHEe TPAHCTE€HHBIX OPTaHU3MOB);

yMEHHE OCYLIECTBIISITH OCO3HAHHBIN BBIOOP OyAyiel mpodheCCHOHATBHOM IesITETbHOCTH B
obyactu OMONIOTHH, MEIULINHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITbCKOTO XO35HCTBA, MUIIEBOH
MPOMBIIIJICHHOCTH, YIIIyOJIsITh TO3HABATEIBHBIN HHTEPEC, HAMTPABJICHHBII HA OCO3HAHHBII BHIOOP
COOTBETCTBYIOLIEH NMpodeccHu U MPOAOKEHHE OHOJIOTHUECKOro 00pa3oBaHUs B OPraHU3ALMIX
cpeaHero npopeCCHOHAIBHOTO U BbICLIETO 00pPa30BaHUs.









TEMATUYECKOE IVNITAHUPOBAHMUE.

Konnuectso uacos
Ne HaumeHnoBaHue pas3zienos U TeM NPOTrpaMMBbl KOHTpOIb DnexTpoHHbIE (IUPPOBHIE)
Beero HbIC Tpaxririeckie oOpasoBaTeNbHbIE PECYPCHI
paBoTE! padoTsI
1 buonorus kak Hayka
2 JKuBble cUCTEMBI U UX U3YYEHHE
3 buonorus knerku 2
4 XuMu4eckasi OpraHu3anus KIeTKH 10
5 Ctpoenne u PyHKIIUH KIETKH 8 1,5
6 OOMeH BelecTB U MPEBpAIleHUe YSHEPTHUH B KIIETKE 9 1,5
7 Hacnencreennast nHgopManus U peanu3anus €€ B KIeTKe 9 0,5
8 JKU3HeHHBIN UK KJIETKU 6 1
9 Ctpoenne u pyHKIIUN OPraHU3MOB 17 L5
10 PasmHO>KeHUE U pa3BUTHE OPraHU3MOB 8 L5
1 I'eneruka — Hayka O HaCJNEACTBEHHOCTH U U3MEHYUBOCTH )
OpraHU3MOB

12 3aKOHOMEPHOCTH HaCJI€ACTBEHHOCTH 10 0,5
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0,5
14 I'enetuka uenoBeka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 BuorexHonorust u cuHTeTHYECKAst OUOIOTHS 3
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 1 10,5




IHOYPOYHOE IVIAHUPOBAHHUE

KonuuecTBo yacoB I ICKTPOHHDIC
Ne | Tema ypoxka Tpaxr. | HaTa i (poBbIe
Beer | Kow. paboTsr 00pa30BaTCIbHBIC
o P Pecypchl
1 buosorust kak KOMIUIEKCHAs! HayKa M KaK 4acTb COBPEMEHHOTO 001I1ecTBa 1 1.09
2 JKuBble cUCTEMBI U UX CBONCTBA 1 6.09
3 YpoBHEBasi OPraHU3aLus )KUBbIX CUCTEM 1 7.09
4 Hcropus oTkpeITUS U U3y4deHus kieTku. Knerounas teopus 1 8.09
MeTtoap! MOJIEKYIIAPHO# U KiteTouHOoH Ouonorun. Ipaktudeckas pabora «3yueHue
5 METOIOB KJIETOUHOH Orosoruu (xpomarorpadust, 3nexrpodopes, 1 0.5 13.09
muddepenunanpHoe nentpudyruposanue, [ILP. JlemoHcTparmonHas padora.
6 XHUMHUYECKUI COCTAB KIJIETKH 1 14.09
7 MuHepabHbIe BEIIECTBA KIETKH, X OUOJIOTHYeCKast poJib 1 15.09
8 Oprannyeckre BelecTBa KIeTKU — OeNKH. 1 20.09
9 Croiictsa, knaccudukanys U GyHKIUN OENKOB 1 21.09
10 Opranuyeckue BelleCcTBa KJIETKHU — YIJIEBObI 1 22.09
11 Opranuyeckue BeleCTBa KJIETKHU — JIUMNIbI 1 27.09
12 Hyxnennosele kucnotsl. JJHK u PHK. 1 28.09
13 Crpoenne u ¢pynkuun ATD. [pyrue nykneosuarpudocdarsr (HTD) 1 29.09
14 Cexsenuposanue JIHK. MeTosibl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH 1 4.10
15 Metonp! CTPYKTYpHOH OHOJIOrHH 1 5.10
16 Tuns! knetok. IIpokapuoTuyeckas knerka 1 6.10
17 Ctpoenne sykapuoTnueckoit kinetku. [Ipakrudeckas padora «3ydyeHue cBONCTB | 0.5 11.10
KJIETOYHOH MeMOpaHbl». JleMOHCTpamoHHas padboTa. ' '
18 IToBepXHOCTHBIN annapat KJIETKH 1 12.10
19 OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH. 1 13.10




HOHyaBTOHOMHbIe OpraHOUABI KJIIETKHU. MUTOXOHAPUH, MJIIACTUABIL. .Ha6opaTopHa$1

20 padora «MccnenoBaHue miIa3MoIi3a 1 JeTIa3MOJIN3a B PACTUTENBHBIX KJIETKAX. 1 0.5 18.10
JleMoHCTpalMoHHas padoTa.
21 HememOpanHbIe OpraHOUbI KJIETKH 1 19.10
22 Ctpoenue u GpyHKIUH sipa 1 20.10
CpaBHuTENBbHAS XapaKTEPUCTHKA KJIETOK dyKapuoT. JlabopaTtopHas paboTa
23 «H3y4yenune CTpOEHHUsI KIETOK Pa3IMYHbIX OPraHUu3MOBY. [leMOHCTpanuoHHas 1 0.5 25.10
pabora.
iy AcCCUMUIISINS U AUCCUMUIISLIUS — IBE CTOPOHBI MeTadosnm3mMa. Turel oOMeHa ! 26.10
BEIIECTB.
DepMEeHTATUBHBIN XapakTep peakuuil kiaerounoro Metabdonusma. JlabopaTopHast
25 padota «M3yuenune GpepMEHTATHBHOTO paCLICIICHNs] IEPOKCHIA BOJOPOA B 1 0.5 27.10
PAaCTUTENBHBIX U )KMBOTHBIX KJIETKax». J[eMOHCTpalnoHHas paboTa.
26 benku-akTHBaTOpPBI U OETKU-MHTHOUTOPBI 1 8.11
27 ABTOTpO(HBIH THI OOMEHA BELIECTB. 1 9.11
28 | dorocuHTeE3 1 10.11
29 Xemocunres. Jlaboparopnast padorta «CpaBHeHHe TipoLieccoB GpoTocuHTe3a U ! 0.5 15.11
XEMOCHHTE32»
30 AnHaspoOHbIe opranu3Mel. Bunbl Oposkenus. JlabopaTopHast padora «CpaBHeHHE ! 0.5 1611
MPOLIECCOB OPOXKEHUS U IbIXaHUS
31 | AspoOHble OpraHU3MbI. JTaAIbl JHEPTETHUECKOTr0 0OMEHa 1 17.11
17 DHeprus MeMOpaHHOTO rpaaneHTa npoToHoB. Cunte3 AT®: paboTa nMpoTOHHON | 711
AT®-cunTasbl
33 Peakiiuu MaTpuyHOro CUHTE3a 1 23.11
34 Tpanckpunuus — marpuunbiil cuare3 PHK 1 24.11
35 TpancnsAnus u e€ sransl 1 29.11
36 Konnposanne amunokucnot. Pons pubocom B OnocnnTese Oenka 1 30.11




37 OpraHuzanusi reHoMa y MpOKapuoT U 3YKapuoT 1 1.12

38 MonexkynspHble MEXaHU3MBI 3KCIIPECCUH T'€HOB Y SYKapUOT 1 6.12

39 Bupycel — BHekJeToOuHbIe (POPMBI )KM3HH U 0ONMUTraTHBIE MapasuTel. [IpakTuaeckas | 0.5 712
padota «Co3naHue MOJIeI BUPYCay.

40 | Bupycable 3a001€BaHUs YEIOBEKA, JKUBOTHBIX, PACTEHHH 1 8.12

41 | HaHOTEXHOJIOTHH B OMOJIOTUU 1 MEAULINHE 1 13.12

42 | JKu3HEeHHbIN LUK KJIETKH 1 14.12

43 | Marpuunsiii cunres JJHK 1 15.12

44 Xpomocomsl. JlabopaTopras padorta «M3yueHrne XpoOMOCOM Ha TOTOBBIX ! 05 | 2012
MUKponpenapartaxy. JleMoHCTpaunoHHas padboTa.

45 | JleneHue KJIE€TKH — MUTO3 1 21.12
Tuner knetok. Kapuokunes u nurokunnes. Jlaboparopnas padora «Habmonenue

46 | MUTO3a B KJIETKaX KOHYHMKA KOPELIKA JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y. 1 0.5 22.12
JleMoHCTpalmoHHas padoTa.

47 | Peryasuus >KU3HEHHOTO LIMKJA KJIETOK 1 27.12

48 | Opraausm Kak €qUHOE LIEeJI0e 1 28.12

49 | Txanu pacrenuii. JlaboparopHnas pabota «M3y4ueHne TkaHel pacTeHUI» 1 0.5 29.12

50 TxaHu >)KUBOTHBIX U 4yenoBeka. JlaboparopHas pabota «M3y4yeHue TkaHen | 0.5 10.01
JKUBOTHBIX»

51 Opransl. Cucremer opranos. JlaboparopHas pabota «M3ydeHne opraHoB IBETKOBOTO ! 0.5 1101
pactenus». JleMoHcTpaoHHas padora.

52 | Onopa Tena OpraHu3MoB 1 12.01

53 | /IBu>keHHe OPraHu3MOB 1 17.01

54 | Ilutanue opraHu3MOB 1 18.01

55 IIutanne no3BOHOUYHBIX KMBOTHBIX. [INIeBapuTENbHASA CHCTEMA YeOBEKA 1 19.01

56 | /lpIxaHue OpraHu3MOB 1 24.01

57 | JApIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJOBEKA 1 25.01




58 | TpaHcnopT BelIEeCTB y OPraHU3MOB 1 26.01
59 | KpoBeHocHas cucTemMa O3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1 31.01
60 | BeineneHue y OpraHu3MoB. 1 1.02
61 | 3amura y opraHu3MoOB. 1 2.02
62 | UMMyHHas cucTteMa 4enoBeKa. 1 7.02
63 | Pa3npaxuMOCTb U peryJssitius y OpraHu3MOB 1 8.02
64 | I'ymopanbHas peryiasuus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA 1 9.02
65 | @OpMBI pa3sMHOKEHHUS] OPraHU3MOB 1 14.02
66 | IlonoBoe pa3smMHOKEHHE. 1 15.02
67 | Meiio3 1 16.02
68 I'ametorene3. O6pa3oBaHue u pa3BUTHE MOJOBBIX KJIeTOK. JlabopaTopHas padora ! 05 | 2102
«H3ydyenune CTpOEHHUs OJIOBBIX KIETOKY.
69 | UnauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 22.02
70 | 3axnagka OpraHoB U TKaHEW U3 3apOBIIIEBbIX JUCTKOB 1 28.02
71 Poct u passurue xuBoTHBIX. JIabopaTopHast padoTa «BeIsiBIeHHE PU3HAKOB | 0.5 29.02
CXOJICTBA 3apOAbIIIEl TO3BOHOYHBIX JKHBOTHBIXY. JleMOHCTpaiMoHHas: padoTa.
7 Pasmuoxenue u passurue pacternii. JlaboparopHas padora «CTpoeHne opraHoB | 0.5 103
Pa3MHOKEHHsI BBICIIHUX pacTeHui». JlemoHcTpamonnas padoTa.
73 | UcTopust CTaHOBJIEHUs U PA3BUTHs TEHETHKHU KaK HAYKU 1 6.03
74 OcHoBHbIE novHsm/Is[ U CUMBOJIbI TeHeTHKH. [[po3oduia kak 0ObEeKT reHeTHUECKUX | 703
UCCJIENOBAHUN.
75 | 3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE, 1 13.03
76 LuTonornueckne OCHOBbI MOHOTHOPHUIHOTO CKPEIIMBAHUS 1 14.03
77 | Ananusupytouiee ckpeuiusanue. HermonHoe noMUHUpOBaHUE. 1 15.03
73 Jurubpunnoe ckpemuanue. Ilpakrnueckas padora «3ydeHue pe3yabTaToB ) 0.5 20.03

IUTHOPUIHOTO CKPEIIUBaHUs Y Ipo30odmibk. JleMoHcTparionHast padora.




79 | Lluronornyeckne OCHOBBI AUTHOPUIHOTO CKPEIIUBAHHS 1 21.03

80 | CuemnneHHOE HACIEIOBAHUE MPU3HAKOB 1 22.03

81 | XpomocomHast TeOpUst HACIEACTBEHHOCTU 1 3.04

82 | I'eneruka nona 1 4.04

83 | I'eHOTHI KaK LIEIOCTHAs CUCTEMA 1 5.04

84 | I'eHeTnyeCcKuil KOHTPOJIb PA3BUTHUSL PACTEHUH, )KUBOTHBIX U YEJIOBEKA 1 10.04

85 | U3sMeHunBOCTh NPU3HAKOB. BUabl HI3SMEHYNBOCTH 1 11.04

86 | MonudukannoHHAS U3MEHYHUBOCTD 1 12.04
Bapuaunonsslii psia v BapuanonHast kpusasi. Jlabopatopnas pabora «VccnenoBanue

87 | 3axoHOMepHOCTel MoM(pUKAIMOHHON n3MeHunBOCTH. [locTpoenue Baprnaunonsoro | 1 0.5 17.04
psina U BapUaLMOHHOW KPUBOID»

88 | 'enoTnHueckast U3MEHYNBOCTb. KoMOMHATHBHASI ©3MEHYUBOCTH 1 18.04

89 | MyrauuoHHas U3MEHUYUBOCTb. 1 19.04

90 | 3aKkOHOMEPHOCTH MYTALMOHHOI'O MpoLecca. DNMUNeHETHKA U STUM€HOMUKA 1 24.04

91 | I'eneruka uyenoseka. IIpaktuueckas padora «CocTaBieHe U aHAIN3 POJOCIOBHOI 1 0.5 25.04

92 | MeToabl MEQUILIMHCKON M€HETUKU 1 26.04

3 3HaueHHe MEAULIMHCKON T'€HEeTUKU B MPEAOTBPAILEHUH U JIEYeHUHU M€HEeTUYECKUX | 205
3aboneBaHuil yenoBeKa '

04 OcnoBHbIe oHATHS cenekunu. JlabopaTopHas padota «M3ydeHue copToB | 0.5 305
KYJbTYPHBIX PACTEHHH 1 IOPOJ JOMAIIHUX KUBOTHBIX». JleMOHCTparmoHHast padora. ' '

05 Mertonbl cenekunoHHoM padoTsl. JlabopaTopHas padora «U3ydyeHrne MeToa0B ! 0.5 805
CeJIeKLIMU pacTeHHit» JleMOHCTpalMoHHas padora. ' '

96 IIpomekyTO4YHASI rOAOBASI ATTECTALIUS. 1 15.05

JlocTukeHHs CeNeKLIMU pacTeHUi U )KUBOTHBIX. COoXpaHeHue, n3ydeHue u
97 HCIIOJIb30BaHUE MEHETUYECKUX pecypcoB. bUOTEXHOIOrMs Kak HayKa U OTpacib 1 16.05
MIPOU3BOACTBA.
98 OCHOBHBIE HAaNPaBJICHUSI CHHTETHYECKOH OMOIOrUn 1 17.05




99 XPpOMOCOMHAsI U T€HHAasi HHXKEHEPHUs 22.05
100 MenuuuHackue OMOTEXHOJIOTUU 23.05
101 | PesepsHblil ypok. [loBTOpeHune u 06o0meHne 3HAHMIA. 24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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