


IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no 6uonorun st 10 ximaccax MAQOY Jlyrosckoit COIIl cocTaBneHa Ha OCHOBaHHMM CJEIYIOIIUX HOPMATHBHO-

[IPaBOBBIMU JOKYMEHTaMHU:

IIpukaza MunucrepctBa npocsemenus Poccuiickon @enepannn:
- «O0 yTBepx1eHUH (e1epaaIbHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOI0 CTaHJapTa OCHOBHOTO 0011iero oopasoBanus ot 31.05.2021 Ne287;
ITpuxa3z Munnpocseuienust Poccun ot 09.10.2024 N 704 "O BHeceHUU M3MEHEHUH B HEKOTOpBIE MPHKa3bl MHUHHMCTEPCTBA MPOCBEIIECHUS
Poccuiickoit denepanmu, kacaronmecs (enepanbHbIX 00pa30BaTENbHBIX TPOTPAMM HAYaJILHOTO 00IIETro 00pa3oBaHMsl, OCHOBHOTO OOIIEro
o0pa3oBaHMs U cpeHero oomero oopazoBanus"
[Ipuka3z Munnpocsemenus Poccnn ot 08.10.20225 N 729 "O BHeceHMM W3MEHEHUN B HEKOTOpBIE NMpUKa3bl MUHHUCTEPCTBA MTPOCBEIICHUS
Poccutiickoit @enepanun, kacaromuecs GheaepaTbHbIX 00pa30BaTeIbHBIX MPOTPaMM HAYaJILHOTO OOIIETro 00pa30oBaHus, OCHOBHOTO OOIIETO
o0pa3oBaHMs M CpeaHero oomero oopazoBanus"
ITpuka3z Munnpocsenienust Poccun ot 10.11.2025 N 808 "O BHeceHMM M3MEHEHUH B HEKOTOpBIE MPHKa3bl MHUHHMCTEPCTBA MPOCBEIIECHUS
Poccuiickoit denepanyu, kacaronmecs (enepanbHbIX 00pa30BaTENbHBIX IPOrpaMM HaYaJIbHOTO 00IIEero o0pa3oBaHMsl, OCHOBHOTO OOIEro
oOpa3oBaHusl U cpeHero odiero oopasopanus”
- «O0 yTBepxaeHun (heaepanbHOro NepevyHs y4eOHUKOB, JOMYIIEHHBIX K MCIIOIB30BAHHIO NP PEATH3alii UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIUTAIHI0 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeiHero o0Iero oopa3oBaHUs OpraHU3ALUSIMHU,
OCYIIECTBISIOMMHU 00Pa30BaTEIbHYIO J1€ATEIbHOCTh, U YCTAHOBJIEHUH MPEIEIbHOTO CPOKa UCIOIb30BAaHUS UCKIIOYEHHBIX YUEOHUKOB U
pa3pabOTaHHBIX B KOMILIEKTE C HUMH YYEOHBIX TOCOOui» OT 26.06.2025 Ne495

@enepanbHas oOpa3oBaTelibHas MpPOrpaMMa OCHOBHOIO 00Iero oOpa3oBaHMs, YTBEpKIEHHas IpHKa3oM MUHHCTEPCTBOM
npocenieHus: Poccutickoit @enepanun ot 18.05.2023r. Ne 370.

OcHoBHast oOpa3oBaTesibHas MporpaMma OCHOBHOTO oOriero oopazoBanus MAOY Jlyrosckoit COLL, yrtBepxnena 14.01.2026 r.,
npukas Ne 9 - O/

VYyeOnoro mnana MAQOY Jlyrosckoit COILl na 2026-2027 yueGHbI rof, yTBEPKASCHHOT0 IpuKa3zoM aupekTopa mkoisl Nel14-OJ ot
26.08.2026 r., IpUHATHIM Ha TMENAroruyeckoM coBete — MpoTokod Nel ot 26.08.2026 1. u corinacoBaHHBIM C YTPABISIIOLUIUM COBETOM —
poTokoa Neb ot 26.08.2026 r.



Paboueii nporpammel Boctiutanusg MAOY Jlyrosekoit COLLL, yTBepxkaenHoM npukazom aupextopa mkoisl Ne 111-O/f ot 26.08.2026
I., MIPUHATON Ha MeJarorundeckom coBere — mpotokoi Nel ot 26.08.2026 1. 1 cOryiacOBaHHBIM € Y TIPABIISIIOIIAM COBETOM — MPOTOKOI Ne6 oT
26.08.2026 1..
[Tonoxenue o Gopmax, MEPUOJAUYHOCTH U TOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXKYTOYHONH M MTOTOBOW aTTECTallUU
obygaroruxcst MAOY Jlyrosckoi COILI, yrBepkaenHoe npukazoM oT 06.11.2025 r. Ne 148-O/1.
B coorBercTBHH ¢ yueOHbIM i1aHOM MAOY Jlyrosckoit COIIl Ha u3ydenue npeamera «buosorus» orsoaurcs:

Knacc Koxn-Bo JacoB B OO0111€€ KOJI-BO YacoOB B
HEJIEITI0 roa
buonorns
10 3y, 102

Nzyuyenne yuebHOro mnpeamera «buosorus» Ha yriayOJeHHOM YpOBHE OPHEHTUPOBAHO Ha TMOATOTOBKY O0OydYarommxcs K
MOCIIEAYIONMEMY TTOTYYCHHIO OUOJIOTHYECKOTO 00pa30BaHMsI B By3aX U OpraHU3aIUsIX cpeaHero npodeccuoHaibHOTo oOpa3oBanus. OCHOBY
€ro COAEp)KaHUs COCTABISAET cHUCTeMa OHOJOTMYECKHMX 3HAHUHM, IOJyYE€HHBIX IPH M3YYEHHH OOYYarOIIMMHUCS COOTBETCTBYIOLIMX
CUCTEeMAaTUYECKUX Pa3/IesIoB OMOJIOrMH Ha ypOBHE OCHOBHOTO 00111ero oOpasoBanusi, B 10—11 kinaccax 3Tu 3HaHUA MOTydaroT pa3Butue. Tak,
pacmpeHsl M yriayOsieHbl OHMOJIOTMYECKHE 3HAHUS O PpACTeHUSX, >KMBOTHBIX, TpuOax, OaKTEepHsX, OpraHM3ME 4YeJOBeKa, OOIIMUX
3aKOHOMEPHOCTSX KHU3HH, JIOTIOJIHUTEILHO BKJIIOUEHBI OMOJIOrMYECKHE CBEJICHHs MPUKIIAJHOTO U TIOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO
UCIOJb30BaTh KaK OPHEHTHUPBI Ul IOCIENyoLEero BbiOopa mnpodeccun. Bo3MokHa Takke MHTErpaunus OHMOJOTMYECKUX 3HAaHUHM ¢
COOTBETCTBYIOIMMH 3HAHUSMH, TOTYYCHHBIMHA 00yUYaIOMIMMUCS NPH U3YYCHUU (PU3UKH, XUMUH, reorpaduu 1 MaTeMaTHKH.

CTpyKTypa nporpaMmmsl 1o yueoHomy npeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBII U SBOTIOIMOHHBIN MOIXO0/IbI K U3YUEHUIO
ouonoruu. CorilacHO MM, M3Y4YalOTCS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE JUIS JKUBBIX CHCTEM DPa3HOTO YpPOBHs OpraHU3allHH,
HBOJIIOIIMM OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHHUs] OMOJOrMuecKoro pazHoobpasus riaHeTsl. Tak, B 10 kiacce M3y4aroTcss OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOrMM, SMOPHOIOTHU U OMOJOTMH Pa3BUTHsI, T€HETUKHU U CEIEKIMH, OMOTEXHOJOTMH M CUHTETHYECKON
OMOJIOTHH, aKTYaTH3UPYIOTCS 3HAHHS 00ydJaromMxcsi Mo OOTaHWKE, 300JI0TUH, aHATOMUH, (PU3NOJIOTHH YeroBeka. B 11 kiacce m3ywarorcs
HBOJIIOIIMOHHOE YYEHHE, OCHOBBI SKOJIOTHH U yueHHUe 0 ouocdepe.

VYueOns1il npeamert «buonorusy npusBaH 00ecIeYUTh OCBOCHHE 00YUYaIOUIUMUCS OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UM, MPUHIIUIIOB
U TpaBuJI, JISKALIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpA, 3HAHUNA O CTPOCHUHU, MHOTOOOpa3uu U 0COOEHHOCTSIX
KJIETKHM, OpraHu3Ma, MOIYJIALUU, OMOIEH03a, SKOCHCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX MCCIIEOBAHUSAX B
OMOJIOTHY, TIPUKJIAJHBIX ACTIEKTaX OMOJIOTUYECKUX 3HAHUU. J{JIst pa3BUTHS U MOAEPKAHUS HHTEpeca 00yJaONINXCs K OMOJIOTUHN HAPSILY CO
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepHaja B COAEP)KaHUM MPOrpaMMbl O OMOJOTMU MPESYCMOTPEHO 3HAKOMCTBO C UCTOpHEH



CTAHOBJICHUSI W Pa3BUTHs TOW WM MHOM 00JacTH OMOJOTMH, BKJIAZIOM OTEUECTBEHHBIX M 3apyO€KHBIX YUEHBIX B PEIICHUE BaXHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Ilenp u3yuenus yuebHoro nmpeamera «buonorus» Ha yriyOn€HHOM ypoBHE — OBJIaZIeHHE O00YYarOIUMKCS 3HAHUSMHU O CTPYKTYpPHO-
(YHKIIMOHAJIBPHOW OpraHM3alliy KUBBIX CHUCTEM PA3HOIO paHra U INpUOOpeTeHHEe YMEHUH HCIOJb30BaTh ATH 3HAHUS B (HOPMHUPOBAHHUU
MHTEpeca K onpeAenéHHoi 001acTu mpohecCHOHATBFHON JIeSTENbHOCTH, CBI3aHHON ¢ OMONIOTHEH, UM K BBIOOPY Y4eOHOTO 3aBeieHUs JJis
IPOIOJDKEHUS OMOJIOTHYECKOr0 00pa30BaHMU.

JlocTibkeHne el u3yveHus: yueOHoro npenmera «buosorus» Ha yriyOJEHHOM ypOBHE OOECIICYMBACTCSl PEIICHHEM CIIEIYHOIINX
3aau:

OCBOCHHE OOYYarOIIMMHUCS CHUCTEMbI OMOJOTMYECKMX 3HAHH: 00 OCHOBHBIX OWOJIOTHUECKUX TCOPHSX, KOHIICMIHUSAX, TUIIOTE3aX,
3aKOHAaX, 3aKOHOMEPHOCTSX U MPaBHJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHHH, MHOTOO0Opa3uu
U OCOOCHHOCTSIX OMOJIOTMYECKHUX CHUCTEM (KJeTKa, OpraHu3M, MOMYJISAIHs, BHJ, OMOTreoleHo3, Onocdepa); 0 BBIIAIOIIUXCA OTKPBITHIX U
COBPEMEHHBIX HMCCIICJIOBAHUSIX B OMOJIOTUH; O3HAKOMJICHHE O0YYAIOIIUXCsl C METOJAMH TIO3HAHUS JKUBOM MPUPOBI: HCCIIEI0BATEIIbCKUMU
MeToAaMu OMOJIOTHYECKUX HAyK (MOJEKYJISPHOM M KIETOYHOW OMOJIOTUM, SYMOPHOJIOTUM W OMOJOTUW PAa3BHUTHsI, TEHETUKH U CEJIEKIIHNH,
6I/IOTCXHOJIOI‘I/II/I U CUHTETHUYCCKOU 6I/IOJIOI‘I/II/I, IIaJICOHTOJIOTHH, E)KOJIOFI/II/I); MCTOAAMHU CAMOCTOATCIBHOI'O ITPOBCACHUA 6I/IOJIOI‘I/I‘ICCKI/IX
UCCleoBaHNi B Jabopatopuu U B Tpupone (HaOmoJeHHe, W3MepeHHe, SKCIEPUMEHT, MOACTUPOBAHUE); OBIAJIEHHUE OOYUYaIOUTUMUCS
YMEHUSIMHU: CAMOCTOSITENILHO HAaXOJUTh, aHAIM3UPOBATh M HCIOJIH30BATH OMOJIIOTUYECKYI0 MH()OPMAIUIO; TOIH30BATHCS OMOIOTHIECKOM
TepMI/IHOJIOFI/ICf/'I u CHMBOJII/IKOI>'I; YCTaHaBJIMBAThL CBA3b MCKAY Pa3BUTUCM 6I/IOJIOFI/II/I 1 COOUAIBbHO-DKOHOMHUYCCKUMHU U O3KOJOI'MYCCKUMHU
npoOiieMaMy YeJNOBEYECTBA; OILICHHWBATH TIOCIEJICTBUS CBOEH JESATENbHOCTH IO OTHOUICHHIO K OKpY’KalIleHd MNpPUPOAHON cpere,
COOCTBEHHOMY 37I0POBBIO W 3J0POBBIO OKPYKAIOIIMX JIFOJIeH; OOOCHOBBIBATH M COOJIOJATh MEpbl MPOPUIAKTUKH WH(EKITMOHHBIX
3a00JIeBaHUH, TPaBUIIA TIOBEICHUS B IPUPOJIC ¥ 00ecrieYeHHs O€30MacCHOCTH COOCTBEHHOM )KU3HEICATEIHHOCTH B YPE3BBIYAHBIX CUTYAIIHSIX
MPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIC OTKDBHITHS B O0JIACTH OHOJOTHU; PAa3BUTHE Y
00y4YaroImuXxcss HHTEIICKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPHITUSMHU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MPOOJIeMaMH, METOJOJOTHEH OHOJIOrHYECKOTO HCCIICIOBAHUS, IPOBEICHUS
AKCIIEPUMEHTATBHBIX UCCIIEIOBAaHUH, pelIeHUS] OMOTOTHYECKUX 3aa4, MOACTUPOBaHUs ONOIOTHYECKUX 0OBEKTOB U POIIECCOB; BOCIIUTAHUE
y 0Oy4Yaromuxcsi [EHHOCTHOTO OTHOIICHHS K JKMBOH IMPHPOJIE B ILIEJIOM M K OTICIbHBIM ¢ OOBEKTaM W SIBJICHUSM; (pOpMHUpOBaHHE
HKOJIOTMYECKOM, T€HETUYECKOW TIpaMOTHOCTH, OOLIEH KyJbTypbl MOBEACHHS B IMPHUPOJAE; MHTETPALMH €CTECTBEHHO-HAYUHBIX 3HAHMI;
npuoOpereHue 00yyarOMIMMUCS KOMIIETEHTHOCTH B PALMOHAIBHOM IPHPOJIOINONIB30BAaHUH (COOIOACHNE MPaBUII MOBEACHUS B MPUPO/IE,
OXpaHbl BHJIOB, JKOCHCTEM, OHOc(hepbl), COXpaHEHHH COOCTBEHHOTO 30POBbS M 3JI0POBBS OKPYKAIONIMX JIOJCH (COOMIOICHUS Mep
npoHUIaKTUKH 3a00JIeBaHIM, OOecTieueHrue OC30ITaCHOCTH KU3HEACITSILHOCTH B YPE3BBIYAMHBIX CUTYAIUSIX TPUPOTHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE UCIIOJIb30BaHUS OMOJIOTMUECKUX 3HAHUHM U YMEHUI B TOBCETHEBHOM JKU3HU;



CO3/1aHUE YCJIOBUH Ui OCO3HAHHOI'O BBIOOpA 0OY4YaIOUIMMUCS WHAMBHIYaJbHONH 00pa30BaTEIbHONW TPAaeKTOPHUH, CLOCOOCTBYIOLIEH
MoCJeIyoIEMY TPOPeCCHOHATHPHOMY CaMOOIIPEICIICHUIO, B COOTBETCTBHU C MHIMBHLY aTbHBIMH HHTEPECAMH U TIOTPEOHOCTSIMU PErHOHA.
OO11ee yncIo YacoB, OTBEJCHHBIX Ha U3yYeHHE OMOJIOrHU Ha YIiIyOJIeHHOM YpOBHE cpeaHero oliero odbpa3oBanus, coctasiseT 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B HeJemo).
OT10op OopraHu3aIMOHHBIX (OPM, METOJIOB M CPEIICTB O0YUYCHHS OMOJIOTHH OCYIIECTBIISIETCS C YUETOM CHENU(UKA €ro COJEPKAHUS U
HaIPaBJICHHOCTH Ha MPOJIOJHKEHUE OMOIOTHIECKOTO 00pa30BaHMsI B OPraHU3AIMSIX CPEIHETO MPO(ECCHOHAIFHOTO U BBICIIIETO 00pa30BaHMS.
OO0s13aTeNbHBIM YCIIOBUEM TpU 00yUYeHHH OMOJIOTHH Ha yTIyOJIEHHOM YpOBHE SIBIISICTCS MPOBEICHHUE Ta0OPATOPHBIX U MPAKTHYECKUX
pabot. Taxxe ygacTre 0Oy4arOUIMXCs B BBITOJHEHUH MPOCKTHBIX U Y4€OHO-MCCIIEIOBATEIbCKIX paboT, TeMaTHKa KOTOPBIX OMpPEIeIseTCs
YUUTEJIEeM Ha OCHOBE UMEIOIIMXCSI MaTEPUAIbHOTEXHUYECKUX PECYPCOB U MECTHBIX IMTPUPOTHBIX YCIOBHA.
COAEP)XAHUE OBYYEHUSA

10 KJIACC

ConeprxkaHue MporpaMMbl, BBIJIETIEHHOE KYpCcU80OM, HE BXOJUT B IMIPOBEPKY rOCYIapCTBEHHOM uToroBoi arrecranuu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpemenHast 6uoyiorusi — KOMIUIEKCHas Hayka. Kpatkas uctopusi pazButus Ouosioruu. buonorudeckre HayKu U M3ydaeMble MU
npo6siembl. DyHIaMeHTaNbHbIE, IPUKIIAJAHBIE U MOMCKOBBIC HAYYHBIE UCCIIEIOBAHMS B OUOIOTHH.

3Hauenue O6uonoruu B GOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAy4YHOU KapTHHBI Mupa. [Ipodeccun, cBs3aHHbIE ¢ OHOTOTHEH.
3HaueHue OUOJIOTUU B MIPAKTUYECKON AESITEIbHOCTH YeJIOBEKa: MEAUIIMHE, CEIbCKOM XO03SIHCTBE, TPOMBIIIIIEHHOCTH, OXPaHE MPUPOIbL.

JdemoHcTpanuu

[optpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, U. JapsuHn, V.
I'apseii, I'. Mennens, B. W. Bepranckuii, U. I1. [Tasnos, . . Meunukos, H. . Basunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon, @.
Kpuk, /1. K. benses.

Tabnune! U cxeMbl: «CBsI3b OMOJIOTUU C IPYTUMH HayKaMuy, «Cructema OMOIOTUYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl U X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3yudeHusi Ouosoruu. CBOWCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, NUCKPETHOCTh U
LIEJIOCTHOCTh, CJIOKHOCTh M YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AINs, CAMOBOCIPOU3BEICHHE, Pa3IpakKHMOCTh,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.



YpOBHHM OpraHu3aludM >KUBBIX CHUCTEM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, NONYJSIUUOHHO-BHUIOBOM,
HKOCUCTEMHBIH (OuoreoneHoTHYecKuii), Onocdepnsriil. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKU3HB
Kak (hopma cyiecTBoBaHus MaTepun. Hayku, n3yuaromiye »KuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3AIIHH.

Nzydenue xuBbIx cucteM. Metozsl Ononornyeckoil Hayku. Habmonenue, naMepeHue, 3KCepUMEHT, CUCTEMAaTH3aI|sl, MeTaaHaIu3.
[TonsTHE 0 3aBHCMMOM M He3aBUCUMOU nepemeHHoM. [manupoBanue skcnepumenta. [loctanoBka n nposepka runore3. HyneBas runoresa.
[TonsiTrie BBIOOPKU U €€ JOCTOBEPHOCTH. Pa3dopoc B Ononorndecknx AaHHbIX. OlIEHKA TOCTOBEPHOCTH MOMYyYEHHBIX Pe3yabTaToB. [IpuduHbI
HCKa)XEHUS pe3yJIbTaTOB SKCIepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.

JdemoncTpanuu

Tabmump! u cxembl: «OCHOBHBIC TIPU3HAKH KU3HNY», «bronorndeckue cuctemMon», « CBOMCTBA JKUBOW MaTepUm», « Y POBHH OpraHU3aI[IN
JKUBOU MPUPOJIbI», «CTpoeHHUE )KUBOTHOU KIIETKWY, « TKaHH JKUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEUECKOTO OpraHu3May, «buoreoneHnosy,
«buocdepay, «Metoab! u3yueHus >KUBOU TPUPOJIBI.

ObopynoBanue: 1a60paTopHOE 00OPYIOBAHUE ISl IIPOBEACHUS HAOIIOICHUHN, U3MEPEHUH, SKCTICPUMEHTOB.

IIpakTuyeckas padora «/crnonb3oBaHrue pa3IUYHBIX METO/IOB [IPU U3YUEHUH KUBBIX CUCTEM.

Tema 3. buosorusi KieTku

Krnerka — cTpykrypHO-(pyHKIIMOHANIbHAS eIMHULIA KUBOTO. McTopus oTkpeiTus kietku. Padoter P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBanu, M. llneiinen, P. BupxoB). OCHOBHbIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.

Mertoapl MOJIEKYJIAPHONM M KJIETOYHOM OMOJOTHMH: MHUKPOCKOIMHMS, Xpomarorpadus, 37aeKTpodope3, METOJ MEUYEHBIX aTOMOB,
muddepeHraIbHOe eHTpU(PYyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue QuKcupo8aHuvlx Kiemok. DINEKTPOHHAsT MHKPOCKOIIHSI.
Koudghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoncTpanuu

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

Tabmuisl u cxeMbl: « CBETOBON MHUKPOCKOI, « ANEKTPOHHBIA MUKPOCKOID), «ICTOpHS pa3BUTHS METO10B MUKPOCKOITHUNY.

O6opynoBaHHe: CBETOBOW MUKPOCKOT, MUKPOTIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX M 0aKTEPHAIBLHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHne MeTONOB KIETOYHOW Ouonoruu (xpomartorpadus, siaexTpodopes, muddepeHIraILHOe
nentpudyruposanue, [TL[P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- M yJIBTPAaMHUKPO3JIEMEHTHL. Bota u €€ posb Kak pacTBOPUTENS, PEAreHTa, y4acTHe B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYSAnU. MUHEpanbHbIe BEIIECTBA KIETKH, UX OMOJOTHYEecKas poiib. Pojbh KAaTMOHOB W aHMOHOB B
KJIETKE.



Oprannyeckue BellecTBa KiIeTKH. buomorndeckue momumepsl. benku. AMHHOKHCIOTHBIA cocTaB OeikoB. CTPYKTYypbl OenkoBOM
MoJieKyJibl. [lepBuuHas cTpykTypa Oenka, MenTUAHAs CBS3b. BTOpHuHas, TpeTH4Has, YeTBEepTUYHAs CTPYKTYphl. [leHarypanus. CBoiicTa
oenkoB. Knaccudukarus 6eKoB.

buonornueckue Gpynkiuu 6enkoB. [lpuonui.
YrneBoasl. MoHOCaxapuIbl, AUCAXAPUIBI, OIMTOCAXAPUIBI U TIOJTHCAXAPHIBI.

OOmwmii Tutan cTpoeHus U (PU3NKO-XUMHUECKUE CBOICTBA yriieBo0B. bronornyeckue yHKIMN yTIEBOIOB.

Jlunuasl. I'mapodunsHo-ruapodobHbie cBoiicTBa. Knaccudukanus munupaos. Tpurmuuepunst, Gocoaunuisl, BOCKH, CTEPOUIbI.
buonornueckne ¢ynknun aunuaoB. OOmmMe CBONCTBa OHMOJOTHMYECKMX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIyIPOHUIIAEMOCTb.

Hyxnennoseie xucnotsl. JJHK u PHK. Ctpoenne nyknemHoBbix kucior. Hykneormael. [IpuHnmn kommementapHocTH. [IpaBuiio
Yapradoda. Crpykrypa JHK — nBoiinas crnmpanb. Mecronaxoxaenue u ouonorndeckue pynkmmu JJHK. Buger PHK. ®ynkuun PHK B
KIIETKE.

Ctpoenne moisekynbl AT®. Maxkpospruyeckue cBsizu B monekyine AT®. buonormueckue ¢ynkuuun ATO. BoccraHoBieHHBIC
MEPeHOCUYMKH, HuX (yHKUUU B Kietke. /[lpyeue Hykneosuompugpocgamor (HT®). CexsenupoBanue JIHK. Memoowr ecenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CtpykTypHas 6uosiorusi: OMOXMMHUYECKHe U OMO(pU3NYECKHEe UCCIEIOBAHUSA COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYII.
Mooenuposanue cmpykmypwvi u yHKYUuti OUOMOAEKYI U UX Komniekcos. Komnviomepnulii Ouzaiin u opeanuyeckuil cunmes 6UOMONEKYL U UX
HenpupoOHbIX aAHANI02086.

JdemMoHcTpanun

IToprpersr: JI. Ilonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpeneneHne XUMUYECKUX JIEMEHTOB B HEXXHUBOM Npupoae», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B KUBOM
IIPUPOLE».

Tabmunel 1 cxemsl: «Ileproguueckas TabmuIa XUMUYECKHX 3JeMEHTOB», «CTpoeHue MOJeKyJbl Boab», «BemiecTBa B cocrase
opranu3mMoBy, «CTpoeHue MoJeKyJbl 0enka», « CTpyKTypbl O€IKOBOM MOJIEKYbl», «CTpoeHHE MOJIEKYJ YIiIeBO0BY, «CTpoeHHe MOJIEKYII
munuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJieKyJibl ATDy.

O6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OEJTKOB C TOMOIIbIO KAYE€CTBEHHBIX PEAKITHII.

JlabopaTopHas padora «VccnenoBaHue HyKJIEMHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.
Tema 5. Ctpoenue u pyHKINH KIETKH

Turmel KJIETOK: dyKapruoTHYECKasi U mpokapuoTudeckas. CTpyKTypHO(DYHKITMOHAIbHBIE 00pa30BaHUS KICTKH.



CtpoeHue npokapruoTHUecKoi kineTku. Knetounas crenka 6akrepuii u apxeir. OcOO€HHOCTH CTPOEHUS TeTepoTpOPHOI U aBTOTpOHON
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKapHOT B OMOIIEHO3aX.

Ctpoenue n QyHKIIMOHUPOBAHKE SyKapruOTHUECKOi KiieTku. [Tna3maruueckas memOpana (ruiazmanemma). CTpyKTypa mia3zMaTHyecKon
MeMOpaHbl. TpaHCIIOPT BEHISCTB dYepe3 IUIa3MaTHYeCKyr MeMOpaHy: maccuBHBIN (muddysus, obmeru€uHas nuddys3us), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymponunaemocts MeMOpanbl. Pabora HaTpuii-kaaueBOro Hacoca. DHJIOIMTO3:
MUHOLIUTO3, paronuTo3. Dx30unuTo3. Knerounas crenka. CTpykTypa U GyHKIMHU KIETOYHOU CTEHKH PACTCHHIA, TPHOOB.

Huronmaszma. Ilutozomb. Ilutockener. JI[BmkeHue uuroruiazMbel. OpradHounibl KieTkH. OgHOMEMOpaHHBIE OPTAHOWIBI KIIETKH:
sujomnazmatuyeckas cetb (JI1C), anmapat ['onbmrku, TU30COMBI, UX CTpOeHHE M (QYHKIMU. B3auMoCBs3b 0THOMEMOpAHHBIX OPTaHOUIOB
kieTku. CTpoeHHUE TPaHyISIPHOTO PeTUKYIyMa. Mexanusm nanpaesnenus 6eakos 6 II1C. Cunte3 pacTBOpUMBIX O0enkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maaxuil (arpanyiasipHblil) sH0MIa3MaTHUYeCcKi peTukyinyM. CekperopHas GyHkuus annapara ['onsmku. Moougurayus denxos
6 annapame I onvoxcu. Copmuposka Oenxoe 6 annapame I onvodcu. TpaHCHOPT BELIECTB B KJeTKe. Bakyolu pacTUTEIbHBIX KIIETOK.
Kinerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHAPUH, MIacTUuibl. [lpoucxoxcoenue mumoxonoputi u naacmuo. Cumoduoeenes (K.C.
Mepesckosckuii, JI. Mapeynuc). Ctpoenne U GyHKIUM MUTOXOHApPUN M Tuiactui. [lepBuduHble, BTOpUYHBIE M CJIOXKHBIC IUTACTUIBI
(hOTOCHHTE3UPYIOMINX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOTIACTHI BBICIIIMX PACTCHHIA.

HememOpannbie opranouabl kineTkun CTpoeHHe M (YyHKIMM HEMEMOpaHHBIX OpPraHOUAOB KIETKU. Pubocomsl. [Ipomesicymounvie
Gunramenmor. MUKpoUIaMEHTbI. AKmuHosbie Mukpoguiamernmol. MbllIEUHbIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEUHBIX KIeMOK.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue M ABHKEHHUE KTYTHUKOB M pecHu4eK. MUKpoTpyOouku nurtomnasMel. Llentpuons. benku,
accoyuuposanuvle ¢ MUKpoguiamenmamu u mukpompybouxkamu. Momophuie benxu.

SAnpo. OGomouka sapa, XpOMaTWH, KapHoIiazMa, SAPBILIKH, HX CTpoeHHE U (QYHKIUHU. SAnepHblii OelIKOBBIH MaTpHKC.
[IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTep(dazHOM siipe. Dyxpomamun u cemepoxpomamun. benku XxpomaTuHa — TUCTOHBIL.
Hunamuka sdeprnoti 060n10uku 6 mumose. AoepHuiii mparcnopm.

Knerounsie BkimtodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dyKapuoT (paCTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpauuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabnunpl u cxeMbl: «CTpoeHHE DYKapUOTHUYECKON KIETKW», «CTpOeHHE MKUBOTHOM KIETKW», «CTpPOEHHE PacTUTEIbHOW KIIETKN»,
«CTpoeHre MUTOXOHAPUNY, «SAapo», «CTpoeHne MPOKapUOTHYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIIPENapaTbl PAaCTHTENbHBIX, JKHUBOTHBIX KJIETOK, MHKpONpenapaTsl OaKTepHaIbHBIX
KIIETOK.

JlabopaTopnas padora «/3ydeHne cTpoeHUS KIETOK Pa3IUYHBIX OPraHU3MOB).



IIpakTnyeckas padora «/3yyeHne CBOWCTB KJIETOUHONH MEMOpPaHBI».
JladopaTopnasi padora «/ccnenoBanue mia3Mon3a 1 JAeTUia3MoJin3a B PACTUTEIBHBIX KIETKAX».

IIpakTHyeckas padora «l3ydyeHne ABM)KEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMPeBpallleHHe JHEPIHU B KJIETKe

AcCUMMIIALMS U AUCCUMMWIISALMS — JIBE CTOPOHBI MeTabonu3Ma. Turnbel oOMeHa BelecTB: aBTOTPO(GHBIA U rerepoTpodHbIil. Yyactue
KHCJI0pO/1a B 0OOMEHHBIX Ipoleccax. JHepreTuyeckoe ooecrneueHue kietku: npespaiienne AT® B oOMeHHbIX ponieccax. epMeHTaTUBHbIN
XapakTep peakmui KIEeTOYHOro Mmerabonm3ma. DepMeHThl, UX CTpOeHHe, CBoiicTBa M MexaHu3M neiictBusa. Kodepmentsl. OTnuuwms
(epMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. BelKkuakTuBaTOpbl U OEIKU-MHIMOUTOpPBI. 3aBUCHUMOCTb CKOPOCTH (DepMEHTATHBHBIX
peaxkuuil oT pa3InyHbIX PaKTOPOB.

[TepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbI U OKCUeHHbI (omocunmes y Oaxmepuil.
Cseemocoduparowjue nuemenmsl U nueMeHmovl peakyuoHHo2o yenmpa. Poab xmopormiactoB B rpouecce potocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cs, Cy. u CAM-munet pomocunmesa. IIponyKTUBHOCTH ()OTOCHHTE3a. BrusiHue pa3nuyHbix (JaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTE3A.

XeMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:

HUTpUGUIHPYIONTUE OAKTEPHH, JKeTe300aKTeprH, CepoOaKTeprH, BOAOPOIHBIE OaKTepUHU. 3HaUEHNE XEMOCHHTE3a.
AHaspobHbIe opranu3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHs U UX HCIOIb30BaHUE YeTOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBI
KaK 00BEKThl OMOTEXHOJIOTUU U BO30YAUTENN OOJIC3HEH.
AdpobHbIe OpTraHU3MBI. Drarsl HHEPTeTHYECKOTO oOMeHa.

[ToaroroBuTenpHbIN 3Tam. ['TMKOIN3 — OECKUCIOPOJHOE PACILIEIUIEHUE TJIFOKO3bI.

Bronorudeckoe oKHCIeHHE, WIH KIETOYHOE JbIXaHue. POk MUTOXOHIPHUI B mporeccax OMOJIOTHYECKOro OKUCieHus . Lluknmaeckue
peakiuu. OxucnurenbHoe GochopuIHpoBaHme. DHepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-
cunmaswl. [Ipenmy1ecTBa a3poOHOTo MyTH 0OMEHa BEUIeCTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH YJHEPTE€TUYECKOTO OOMEHa.

Tema 8. 7Ku3HeHHBIN IMKJI KIETKH
Knerounslii nuki, ero mepuonasl u perymsiuusa. MHtepdaza u muto3. OCOOEHHOCTH IPOLECCOB, MPOTEKAOIUX B HHTepdase.
[TonroroBka kieTku K JeneHuro. [IpecuHreTnyeckuil (IOCTMUTOTUYECKHM), CHHTETUYECKUNH U MOCTCUHTETHYECKUN (IPEMUTOTUYECKUN)
NepuoJIbl HHTEP(a3bl.



Matpuunsiii cunte3 JIHK — pemnmukanumsa. Ilpunuunsr permukanmu JIHK: KOMIIEMEHTapHOCTb, MOJyKOHCEPBAaTUBHBIM CHHTES,
aHTUnapaieTbHocTh. Mexanusm perumukanuu JJHK. Xpomocombl. Ctpoenune xpomocom. Temomepsl u TenoMepasa. XpOMOCOMHBIN Habop
KJIETKU — KapuOTHIIL. JIMMJIOMTHBIN 1 TarIonIHbI Habops! XxpoMocoM. ['oMonoruuHeie XxpoMocoMsl. [1010BbIE XpOMOCOMBI.

[enenne xnetku — muto3. CTaauum MUTO3a M MPOUCXOJAIIME B HUX Ipouecchl. Tumbl MuTo3a. KapnoknHe3 M IUTOKHUHES.
buonoruueckoe 3HaueHNE MUTO3A.

Perynsauust MUTOTHYECKOTO IIMKIIA KIETKH. [IporpaMMupyemast KiieToqHast THOeINb — aromnTo3.

Knerounoe si1po, XpoMOCOMBI, (PyHKIIMOHAJIbHAS T€HOMHKA. Mexanusmbl nponugepayuu, ouggepenyuposku, cmapenus u sudeau
kaemok. «Lugpposas knemray — buoungopmamuueckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu
Tabmuipl U cxembl: « KU3HEHHBIM UK KIETKW», «MuT03», «CTpoeHue xpomocom», «Permukanus JJHK».
OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «M3yueHue XpoMOocoM  Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopaTopHas pa6ora «Habnronenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIKa JIyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.
Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonormgeckoe pa3H006pa3He OpTraHHUu3MOB. OI[HOKJ'IGTOLIHI)IG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPIraHU3MBI.

OCoOOEHHOCTH CTPOCHUSI W JKU3HEIECSATEIBHOCTH OJHOKJICTOYHBIX OpPraHu3MoB. bakTepuu, apxeu, OJHOKJICTOYHBIE TPUOBI,
OJIHOKJIETOUHbIE€ BOJAOPOCIIH, Apyrue NpoTucthbl. KoloHnaabHble OpraHu3Mbl.

B3aumocBsI3p yacTeil MHOTOKJIETOUHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI opraHoB. OpraHusM Kak eIuHoe Lenoe. 'omeocras.

Tkanu pactenuid. TUTIBI pacTUTEIBHBIX TKAHEH: 00Opa3zoBaTeIbHas, TOKPOBHAS, TIPOBOIAIIAS, OCHOBHAsI, MexaHn4deckasi. OCOOEHHOCTH
CTpOoeHUs, PYHKITUI U pacroioKeHus TKaHel B opraHax pacTeHUH.

TkaHU XKUBOTHBIX U YeJIOBEKa. THWIbl KUBOTHBIX TKaHEH: AMHUTENUalbHAs, COCAUHUTENbHAsI, MbIlIeyHas, HepBHast. OCOOEHHOCTH
cTpoeHwsl, PyHKIIUN U pacoIOKEeHUs TKaHEH B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUd. OpraHbl 1 CUCTEMbI OPraHOB )KMBOTHBIX U 4eloBeKa. OyHKIIMHA OPTaHOB
Y CUCTEM OpPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX U MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyKHbII U BHYTpEHHUN
ckeneT. CTpoeHHE U TUIIBI COCTMHEHUS KOCTEH.

JlBmwxeHne OpraHu3MoB. JIBIDKEHHME OJTHOKJIETOYHBIX OpPraHU3MOB: aMEOOWJIHOE, KIYTUKOBOE, pecHu4yHoe. J[BmkeHue
MHOTOKJICTOYHBIX PACTEHUH: TPOMM3MBI M HACTHH. J[BYKEHHWE MHOTOKJIETOYHBIX JKUBOTHBIX M UEJIOBEKA: MBINIEYHAS] CUCTeMa. Peduiekc.
CkeneTHbIe MBIIIIBI U UX paboTa.



ITutanne opranusmos. IlormomieHune BOABI, YIJIEKUCIOrO ra3a M MHUHEPAIbHBIX BEIIECTB pacTeHUsMM. [IuTaHue >KUBOTHBIX.
BHyTpunosnoctHoe M BHYTPHUKJIETOYHOE MHIIeBapeHHe. lIuTaHne NO3BOHOYHBIX MKUBOTHBIX. OTAENbl NHILEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHble )ene3sl. IlumeBapuTenbHas cucTemMa 4eoBeKa.

Hpixanue opranu3zMoB. [[pixanue pactenuii. J[prxanue xuBoTHbIX. Juddy3us razos uepe3 moBepxHocTh kieTKU. KoxkHOE bIXaHUE.
JpixaTenbHas NOBepXHOCTh. JKabepHoe u né€royHoe apixanue. Jlpixanre N03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIIMOHHOE YCIIOKHEHUE
CTPOEHMSI JIETKUX NTO3BOHOYHBIX )KMBOTHBIX. JlpIxaTenpHas cuctemMa 4eaoBeka. MexaHu3M BEHTWIALMU JIETKUX Y NTULl U MIEKOIUTAIOIINX.
Perynsus npixanus. JlprxareabHbie 00BEMBIL.

TpaHcIOpT BELIECTB y OpraHU3MoOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCcHoOpT BeleCTB y AKUBOTHBIX. KpoBeHOCHas cucTeMa u
e€ opranbl. KpoBeHOCHas cucTemMa o3BOHOYHBIX )KMBOTHBIX U uesoBeka. Cep/iiie, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru kpoBooOpaiieHus.
DBOJIIOIIMOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOM CUCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ peryssiuus.

Beinenenue y opranuzMoB. Beinenenue y pacrenuil. Beinenenue y xuBOTHBIX. COKpaTUTeNbHbIE BaKyodu. OpraHbsl BBIICICHHUS.
OunpTpanus, CeKpeluusi 1 00paTHOEe BCachblBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BblaeseHUs. CBA3b MOJIOCTH Tela ¢ KPOBEHOCHOW U
BBIJICIUTENILHOW CUCTEeMaMu. BbijeneHne y MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QpyHKIMOHUpOBaHHE HeppoHA.
OO6pazoBaHue MOYH y 4eTIOBEKa.

3ammra y Opranu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHn3MoB. Criopbl OaKTepuii U UCTHI MPOCTEHITNX. 3aIIUTa Y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. CpeacTBa mnacCHUBHOM M XMMUYECKOM 3a1IUThl. OUTOHIIMIBI.

3ammTa y MHOTOKJIETOUHBIX AKHBOTHBIX. [IOKpOBBI M X IPOM3BOIHBIC. 3alUTa OpraHu3Ma oT Oosie3Hell. IMMyHHas cucTeMa yesloBeKa.
Kiterounslii 1 TyMOpaIbHBIA HIMMYHUTET. BposkIEHHBIN 1 MPpUOOPETEHHBIN criennpruaecKuit *UMMYHUTET. Teopus KJIOHAIbHO-CEICKTHBHOTO
ummynurera (I1. Opaux, @. M. bepner, C. Tonerasa). BocianutenbHble OTBEThl OpraHU3MOB. PoJib BpOXKAEHHOIO UMMYHHUTETA B Pa3BUTUU
CHCTEMHBIX 3a00JICBaHHA.

Pa3npaxxuMocCTh U peryssius y opranu3MoB. Pa3ipaxxuMocTh y OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3apakuMocThb U peryisiuus
y pacrenuii. PocToBbIe BenecTBa U UX 3HAYCHUE.

Hepshas cuctema u pedaexropHas peryisuus y *uBoTHbIX. HepBHas cuctema u e€ oTaenbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOM CHCTEMBI Y >KMBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduexc u pedrnexropnas nyra. besycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryisauus U SHIOKPUHHAs CUCTEMA KUBOTHBIX U 4esloBeKa. JKene3bl SHIOKPUHHON CUCTEMBI M UX TOPMOHBI. JleiicTBue
rOPMOHOB. B3anMOCBs3b HEPBHOW U SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnoB.



Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIE Bogopocnu», «bakrepum», «IIpocteifmme», «Oprassl
LBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHOB IO3BOHOYHBIX >XMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHU pacTeHUI»,
«KopneBbie cucremb», «CrpoeHue credns», «CTpoeHHe JIMCTOBOW IUIACTUHKWY, «TKaHM JKUBOTHBIX», «CKeneT denoBeKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cuctemay, «/lpixarenpHas cuctemMa», «HepBHas cucremar, «Koxa», «MblliedHast cucreMay,
«BpiienurenpHas cuctemMay, « JHIOKpUHHAs cuctemay, «CTtpoeHne MbImnb», «MMMyHuTeT», «KniegyHonomaoctHbie», «CxeMa MUTaHUs
pactenuii», «KpoBeHOCHbIE CHCTEMbI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapumn», «BHyTpeHHee cTpoeHue
JOX/1eBOTO yepBs», «HepBHas cuctema prio», «HepBHas cucrema isarymkny, « HepBHast cuctema npecMbIkaromuxcs», «HepBHas cucrema
nTuiy, «HepBHas cuctema Miuekonutammux», «HepBHas cucrema yenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MMKPOIIpENapaTbl OJHOKJIETOYHBIX OpPraHU3MOB, MHUKPOIpENaparsl TKaHEH, PaKOBUHBI
MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOKHMX, JKUBBIE JIK3EMIUISIPbl KOMHATHBIX PACTeHMi, repOapuu pacTeHUN pa3HBIX OTAEIOB,
BJIQ)KHBIE MpPEnapaThl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJIIEKIIUU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJI0BEKa, 000pYyI0BaHUE IS
JEMOHCTpAIlMM TIOYBEHHOTO W BO3JAYUIHOTO IUTAaHHUA PACTCHUH, paclIeIyICHHs Kpaxmaia M OeJIKoB mojJ JeicTBueM (pepMeHTOB,
o0opyaoBaHue sl JEMOHCTPALUU OIBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma AbIXaTeIbHBIX TBUKEHHUH, MOJEIH
TOJIOBHOT'O MO3T'a Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeH pacTeHUI.

JlabopaTopHasi padora «/3ydyeHne TkaHel KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHOXkeHHMe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHS OpPraHU3MOB: Oecriojioe (BKJItouasi BEreTaTMBHOE) U MoJjioBoe. Buibl Oecrionoro pa3MHOKEHUs: MOYKOBAHUE,
criopyssauus, pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmuoxxenue. [lonoBeie kieTkn, uiau raMmetsl. Meito3. Craauu meiiosa. [loBenenne xpomocoM B Merosze. KpoccuHrosep.
buonornueckuii cMbICI MENH03a U II0JIOBOTO Itpolecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe passutue. ['amerorene3 y >KMBOTHBIX. I[lomoBbie xeme3pl. OOpa3oBaHWME W Pa3BUTHE TIOJOBBIX KIIETOK.
Crnepmarorenes u ooreHe3. CTpOeHUE MOJIOBBIX KIETOK.

Om1010TBOpEHKE U SMOPHUOHAIEHOE PA3BUTHE KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHUOIIOTHs — HayKa O pa3BUTUU OpraHUu3MOB. Mopghozenez — 00Ha u3 2naemvix
npobonem smopuonoeuu. Konyenyus mopghocenos u mooenu mopghoceneza. Cramuu SMOpUOTEHE3a KUBOTHBIX (HA MPUMEpE JISATYIIKH).
HpoGnenue. Tunsl npobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opobaenue. bnacmyna, muner 6racmyn. OcoOEHHOCTH
JpoOJieHNsT MJIEKOUTAIOIINX. 3apobIIeBble JTUCTKU (TacTpyJisiius). 3aKiajka OpraHoB U TKaHEH U3 3apOJbIIIEBbIX JTUCTKOB. B3anmHoe



BIMSIHAE YacTeil pa3BHBaIoLIerocs 3apojsliia (dMOpHOHaNbHAs HMHIAYKIMA). 3akjajka IUIaHa CTPOCHHUS KHMBOTHOTO Kak pe3yJjbTar
HepapXUUeCcKUX B3aMMOAEHCTBUM reHoB. BiusiHue Ha SMOpHOHaIbHOE pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY>KAIOLIEH Cpe/Ibl.

Poct u pa3Butne xuBOTHBIX. IlocTamOpuonanmpHbIii mepuox. Ilpsmoe u Hempsimoe pasButue. Pasputue c¢ meramopdosom y
0€eCI03BOHOUYHBIX U ITO3BOHOYHBIX KMBOTHBIX. BHOJIOrHUecKoe 3HaueHne NPsIMOro M HENPSMOT0 Pa3BUTHS, UX PACIIPOCTPAHEHUE B IPUPOJIE.
Tunsl pocta KUBOTHBIX. PAKTOPHI PETYJSALUU POCTA KUBOTHBIX U yesoBeka. CTaauu MOCTAIMOPHUOHAIIBHOTO PA3BUTHUS Y JKUBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMEpTh KaKk OMOJIOTHYECKHE TPOLIECCHI.

PasmHuosxeHue u pazButue pactenuii. ['amerodut u cnopodut. Meiio3 B )kU3HEHHOM IHKIIE pacTeHuid. OOpa3oBaHue CIIOp B MpoIecce
Mmeno3a. ['amerorenes y pacreHuil. OIIOIOTBOPEHUE U PA3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIIOJOTBOPEHHME y LIBETKOBBIX
pactenuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETrysUU OHTOIEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunel 1 cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THIBI OECONOro pa3MHOXKEHUs», «Pa3sMHOXKEHHE XJIaMUIOMOHAIBD),
«Pa3mHOKeHueE 3BIIIEHbY, «PazMHOKeHue ruape», «Mehosy, «Xpomocomsl», «l'amerorenes», «CTpoeHue sIMLEeKIeTKH U CIIEPMAaTO3011a»,
«OcHOBHBIE cTaguu oHToreHesa», «lIpsimoe m Hempsmoe pasButue», «Pa3Butue Mmaiickoro xyka», «PasButue capanum», «Pa3Butne
JATYLIKWY, «/IBOMHOE OIUI00TBOPEHNUE Y IBETKOBBIX pacTeHUi», « CTpoeHUE CEMSH OJJHOOJbHBIX U IBYJOIbHBIX paCTEHUN», « KU3HEHHBIN
LIMKJI MOPCKOM KamycThl», « KU3HEHHBIN LUK MXa», « KU3HEHHBII MK IAaIOPOTHHUKAY, «JKN3HEHHBIN LIUKJI COCHBIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIpenapaThl SHIIEKIETOK U CIIePMaTO30UI0B, MOJeNb «L{MKIT pa3BUTHS JATYIIKIY.

JlaGoparopHas padora «/3yueHne CTpOCHUS MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.
IIpakTHyeckas padora «BplsiBIeHHE IPU3HAKOB CXO/CTBA 3apO/IbIILIEH TO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopHasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

HcTopus cTaHOBIEHUS M Pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Posib 0TeuecTBEeHHBIX yUEHBIX
B pa3Butuu renetuku. Paboter H. K. Konsiora, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TCHETHYECKHE IIOHATHS W CHMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, QJIJICJIBHBIE TEHBI, AJIbTEPHATHBHBIC IPU3HAKH,
JOMUHAHTHBIA W PELECCHBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAasl JIMHUS, THOpHUIbI, TeHOoTUN, (peHoturt. OCHOBHBIE METOJIBI
TCHETUKHU: THOPUI0JIOTUUECKUHN, IUTOJIOTHUECKUH, MOJIEKY I PHO-TEHETUYECKUH.



JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.
®unnmuenko, H. B.

TumodeeB-PecoBckuii.
Tabnuub! 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIITUBAHU.

JlaGopaTopHnas pa6ora «/{po3opuia kak 00bEKT FreHETUYECKUX HCCIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
MounorubOpunHoe ckpemmuBanue. [lepBeiid 3akoH MeHaenss — 3aKOH €IWHOOOpas3wsi THOPHIIOB IEpPBOro TMOKoJeHWs. [IpaBuio
JOMUHUpOBaHUA. BTopoii 3akoH MeHnzens — 3aKoH paciieruieHus: npu3HakoB. L{uTonornyeckre OCHOBBI MOHOTUOPUAHOTO CKpEIIMBAHUS.
I'unoTe3a 4UCTOTHI TaMeT.
AHanmuzupyrolee ckpemuBaHue. [IpomexyTouHBIi XapakTep HacienoBaHus. PacuiemieHue IPU3HAKOB IIPU  HENOJHOM
JOMMHHUPOBAHHH.

Jurubpunnoe ckpemiuBanue. Tpetuii 3akoH MeHens — 3aKOH HE3aBUCUMOTO HAacJleIOBaHUS MpU3HAKOB. L{UTomornyeckne OCHOBBI
JUTHOPHUIHOTO CKPEIMBaHUSI.

CuerieHHoe HacnenoBanue mpu3HakoB. Pabotel T. Moprana. CueruieHHOe HaclieZJOBaHHE T'€HOB, HAPYIICHHE CLEIUICHHUS MEXKIY
reHaMHu. XpOMOCOMHasl TEOPUS HACIIEICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBIN MEXaHU3M ONpPEIeTIeHUs M0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII U reTeporaMeTHbII
noJi. 'eHeTHUeckasi CTpyKTypa MoJIOBbIX XpoMocoM. HacienoBanue npu3HaKkoB, CHEIUIEHHBIX C TTOJIOM.

I'enorun kak nesnoctHas cucrema. [IeHoTponus — MHOKECTBEHHOE JIEMCTBHE I'eHa. MHOXKECTBEHHBIN ajuienusM. B3aumonencreue
HeaJuieNnbHbIX reHoB. KommiemenTapHocTs. Jnuctas. [lonumepus.

['eHeTHUYeCKUil KOHTPONb Pa3BUTHs PACTEHHH, JKUBOTHBIX M YEJOBEKa, a TaKkKe (U3MOJOTHUECKUX IPOIECCOB, TOBEACHUS H
KOTHUTHBHBIX (YHKIMHA. ['eHeTHueckue MexaHu3Mbl CUMOMOIE€HEe3a, MEXaHHU3Mbl B3aHMMOJACHUCTBHUS «XO3fMH — MapasuT» U «XO35IMH —
MUKpOOHOM». ['eHeTH4ecKue acrieKThl KOHTPOJIS M U3MEHEHHS HaCeACTBEHHON HHPOPMAIIMH B TOKOJICHUAX KIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Ta6mump! u cxemsl: «[lepBblii 1 BTOpo# 3akoHbI Menaems», « TpeTuit 3axkoH MeHens», « AHATM3UPYIoIee CKpeluBanuey, « Henmomnoe
JIOMHHHUpOBaHHE», «CILENJIeHHOe HaclleJJOBaHUE MpPHU3HAKOB Yy Apo3odumiby, «l'eHetnka mona», «Kapumorun uvenosekay», «Kapuotun
nposopuisdy, «Kapuotun nTuib, «MHOKECTBEHHBIH aluienu3my», « BzanmoaeiicTBiue reHoBy.



OO6opynoBaHue: MoOJeNb Uil JEMOHCTpAIMM 3aKOHOB €IMHO0Opa3usi TMOPUIOB MEPBOrO MOKOJEHHS M paclIeIUICHHUs] MPU3HAKOB,
MOJENb A AEMOHCTPALMM 3aKOHA HE3aBMCHMOIO HACJIENOBaHMS MPU3HAKOB, MOAEIb U1 JEMOHCTPALMM CLEIJICHHOIO HaCJeIOBaHUs
MIPU3HAKOB, CBETOBON MUKPOCKOI, MUKpompemnapar: «Jpo3zoduiay.

IIpakTHyeckas padora «l3ydyeHnne pe3yapbTaToB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUIIBD).

IIpakTnyeckas padora «/I3yyeHue pe3ynbTaToOB AUTHOPHIHOTO CKPEIIUBAHUS Y JPO30(QUIIB.
Tema 13. 3aKoHOMepHOCTH M3MEHYNBOCTH

B3aumoneiicTBue reHotuna u cpeisl npu GopMupoBaHuu GpeHoTuna. M3MeH4MBOCTh NpU3HAKOB. KauecTBeHHbIE U KOJUYECTBEHHbIE
IIPU3HAKU. BHIbl N'3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukannonHas n3MeH4uBoCTb. Posib cpensl B popMupoBaH Moan(UKaMOHHOW M3MeHYMBOCTH. Hopma peakiuu npusHakxa.
Bapuannonnslii psin 1 Bapuannonnas kpusas (B. Moranucen). CoiicTBa MOAH(DUKAIIMOHHOW N3MEHYHBOCTH.

I'enoTunmyeckas n3MeH4UBOCTh. CBONCTBA TEHOTUIIMUECKOW U3MEHYMBOCTH. BHJIbI reHOTUIMYECKONH N3MEHYUBOCTH: KOMOMHATUBHAs,
MyTalMOHHasI.

Kom0unatuBHasi u3MeHUYMBOCTh. Mel03 W MOJOBOM MpOLlECC — OCHOBAa KOMOWMHATHUBHOW WM3MEHUMBOCTH. Poib KOMOMHATHUBHOM
M3MEHYMBOCTH B CO3JJaHMM T€HETHUECKOT0 pa3HooOpas3us B MpeiesiaXx OJHOTO BUIA.

MyTannoHHasi U3MEHYMBOCTb. Buabl MyTaluil: reHHble, XpOMOCOMHbIE, FeHOMHbIe. CIIOHTaHHbIE W WHIYLIUPOBAHHbIE MYyTallUH.
SnepHple M nuTomIazMaTuuyeckue Myrauud. CoMaTU4eCKUE U IMOJIOBble MyTauuu. [IpuunMHBI BOZHUKHOBEHUS MyTauui. MyTareHsl U ux
BJIMSIHAE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Tpoliecca. 3aKOH TOMOJIOIMYECKUX PSAA0B B Haciae1cTBeHHOH n3MenunBoctu (H.1.
BasuioB). BuesinepHast ©”3MEHUUBOCTh M HACJIEICTBEHHOCTb.

Onuzenemurka u dNUSEHOMUKA, POJIb FNUSEHEMUUECKUX (aKmopos 8 HaAcae008aHUU U USMEHUUBOCU (PEHOMUNUYECKUX NPUSHAKOS )
OpP2aHU3MOS.

Tema 14. I'eneTnka yenoBeka

Kapuotun uenoBeka. MexxayHapoJqHas MporpaMma HCCJIEIOBAaHUS T€HOMa 4YesloBeKa. MeToJbpl M3ydyeHHs T€HETUKH 4YeJIOBEKa:
IeHEANIOTUYEeCKUH, OJIM3HELOBBIH, IMTOT€HETUYECKHH, MOMYJISIMOHHO-CTATUCTUYECKHH, MOJeKyspHO-reHeTnueckuii. CoBpeMeHHOe
OIpeJIeJIEHNE MeHOTUIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHKE, FTEHOTUIIMPOBAaHUE, B TOM uncie ¢ nomousto [11[P-ananu3a. Hacnencrsennsle
3a0oJeBaHusl 4eJIoBeKa. | eHHbIe M XpPOMOCOMHBIE 0OJIe3HH 4enoBeKka. Boye3HM ¢ HACIEeICTBEHHOM MpenpacioioKEHHOCThIO. 3HAYCHHE
MEJIUIUHCKON T€HETHKH B MPEAOTBPAIICHUH U JICUEHUN I'eHEeTUYECKUX 3a00J1eBaHuil yenoBeka. MequKo-reHeTHUECKOe KOHCYIbTHPOBAaHHE.
CtBosoBbIe KIeTKH. [IOHATHE «T€HETHUECKOT0 Ipy3a». ITUUECKUE aCIEKThl UCCIIEJOBaHUI B 00J1aCTH PeAAKTUPOBAHUS FEHOMA U CTBOJIOBBIX
KJIETOK.

I'eneTnueckue (pakTOpbl MOBBIIEHHON YyBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUECKOMY M XMMHUYECKOMY 3arpsi3HEHUIO OKPY KaIOLIEH
cpenbl. 'eHeTnueckas npeapacioyioKeHHOCTh YeJI0BEKa K MaTOJIOTUSIM.



JdemMoHcTpanuu
Tabnuupl u cxemsl: «Kapuotun yenoseka», « MeToabl U3ydeHUsI TEHETUKH YelloBeKay», «['eHeTnueckue 3a001eBaHMs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.
Tema 15. Cenexnuusi oprann3mMon

JlomecTukanusa U cenekuus. 3apokKIeHUE celeKUuu M nomectukanuu. Yuenue H. M. BaBunosa o LleHTpax npoucxoxiaeHus u
MHOT000pa3usi KyJbTypHBIX pacTeHHid. Poib cenexnuu B CO3MaHUM COPTOB PAacTeHHUI M MOpoA KMBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH
TOMOJIOTMYECKUX PAJOB B HacjencTBeHHOM u3menunBocty H. M. BaBuiosa, ero 3naueHue Juis CeJIeKIMOHHON paOboThI.

Meroapl ceneKnuoHHON pPaboThl. MICKycCTBEHHBIN OTOOpP: MAacCOBBIM M WHAMBUAYAJIbHBIH. DTanbl KOMOWMHAITMOHHOW CEJICKIIHH.
VcnpiTanne mpou3BogUTENeH MO0 MOTOMCTBY. OTOOp MO TEHOTHUITY C TOMOIIBIO OLEHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO TEHOTHILY C
noMoniso ananuza JIHK.

HckyccTBEeHHBIN MyTareHes3 Kak MeToJl CEJIEKIMOHHON paboThl. PainalinoHHbIN 1 XUMUYECKUI MyTareHe3 Kak MICTOYHUK MyTalui y
KYJIBTYpHBIX (OpM Opranu3MoB. Mcronbp30BaHue TeHOMHOTO peIaKTUPOBAaHUs M MeT010B pekomOnHaHTHbIX JIHK 1711 momydenus ucxonnoro
Marepuana Juisl CeleKIUU.

[Tonyyenue nonumiaouaoB. BHyTpuBuaoBas ruGpuausanus. bau3kopoIcTBeHHOE CKpelunBaHue, Wid MHOpuauHr. HeponactBeHHoe
CKpelllMBaHue, Win ayTOpuiauHr. ['erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue rereposuca B cenekuuu. OtTnanéHHas TUOpuAM3aIus.
[Tpeononenue Gecrioaust MEXBHUIOBBIX THOPHUIOB. JOCTIKEHHS CEIEKIINU PACTCHUHN U KUBOTHBIX. «3e1éHas pesotoyusy.

CoxpaHeHHe M M3y4YeHHE T€HETHMYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M UX AUKHAX POAWUYEH JJI1 CO3/aHHSI HOBBIX COPTOB H
THOPUJIOB CEIbCKOXO3AUCTBEHHBIX KYNBTYp. M3yueHue, coxpanenue u ynpasienue 2eHemuyecKumi pecypcami celbCKOX03AUCTEEHHbIX U
NPOMBICTIOBbIX HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM
COBPEMEHHBIX MEeMOO08 HAYYHBIX UCCIEeO08AHUL, NEepPedo8blX Udell U NepCneKmMuUGHbIX MexHOI0Ul.

JdemMoncTpanuu

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykestnenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuupel U cxembl: «LleHTpBl TMPOUCXOXKAEHUS U MHOTrooOpasusi KyJIbTYpHBIX pacTeHUil», «3akOH TOMOJOTHYECKHX pPSJIOB B
HACJIEICTBEHHON N3MEHYUBOCTHY», « MeToIbl cenekuuny, «OtnanéHnas rudpuauzanus», « Myrtarenes».

JlabopaTopHasi padora «/3ydyeHne copToB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX.
JlabopaTopHasi padora «/3ydyeHre METOOB CENEKIIUN PACTEHUI.

IMpakTnyeckas padora «IIpuBrBKa pacTeHUI».
Ikcekypeusi «OCHOBHBIE METO/BI M IOCTHKEHUS CEEKIINHN PACTCHUH U )KUBOTHBIX (HA CENIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepmy,
COPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO35HCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



Tema 16. BHoTexXHOJI0THSI 1 CHHTEeTHYECKAsl OMO0JIOTUs

OOBEKTHI, UCIHOJb3yeMble B OWOTEXHOJIOTHH, — KIIETOYHBIC W TKAHEBBIC KYJIbTYpPbl, MHUKPOOPTAaHU3MBI, MX XapaKTEPHCTHKA.
TpagunmonHass OMOTEXHOJOTHS: XJIeOOMEUYeHHEe, MONyYeHUE KHCIOMOJOYHBIX MPOAYKTOB, BUHOJENHE. MUKPOOHMOIOTUYECKUN CHHTE3.
OOBEKTH MUKPOOHOTIOTHIECKUX TeXHOJIOTUH. [Ipon3BoACTBO Oenka, aMUHOKHCIIOT M BUTAMUHOB.

Co3aHue TEXHOJIOTMM M HMHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUSI M KOHCTPYUPOBAHUS T€HOMOB C LEIbIO IMOJIYyYEHUS
OpPraHU3MOB M UX KOMIIOHEHTOB, COJIEP)KAIUX HE BCTPEUAIOIIHECS B IPUPOJIE OMOCUHTETUYECKHE Ty TH.

Knerounas umxenepus. MeTopl KylIbTyphl KIETOK U TKaHEH pacTeHuii U kuBOTHBIX. Kprnobanku. ComaTudeckasi THOpUAN3AIUS U
coMaTHYeCKui aMOproreHes. Vcmoap30BaHne rarionioB B CENICKIIUU pacTeHUi. [lonyueHue MOHOKIOHAIbHBIX anmumen. Hcnonv3oearnue
MOHOKIOHANbHBIX U NOJUKIIOHAILHBIX aHmumen 6 meouyune. ICKyCCTBEHHOE OIIOIOTBOPEHHUE. PEKOHCTPYKIIUS SIMIIEKIIETOK U KJIOHUPOBAHUE
JKUBOTHBIX. MeTO/ TpaHCIJIaHTAIUU SAEP KIETOK.

Texnonozuu 0300posieHUs, KVIbIMUBUPOBAHUS U MUKDOKIOHANbHO20 PA3SMHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass M TeHHas WHKeHepHs. VICKyCCTBEHHBIM CHHTe3 reHa U KOHCTpyHupoBaHue pekoMOuHaHTHBIX JIHK. Cozoanue
MPAHC2EHHBIX Opeanu3mMo8. JIOCTHIKEHU W TIEPCIIEKTUBBI XPOMOCOMHOM M T'€HHON WH)KEHEPUHU. DKOJIOTHYECKUE U ITUUECKHE MPOOIIEMBI
TE€HHOW WH)KCHEPUHU.

Menuuunckue 6uotexnonoruu. [loctrenomuas nudpoast meaununa. [1I[Pauaraoctuka. Metabo1oMHBIM aHATN3, T€HOIIEHTPUYECKHIA
aHalli3 MpOTeoMa YeJIOBEKa /IS OLICHKH COCTOSIHUS €ro 310pOBbs. Vcronb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas tepanusi paka. 3D-
OMOWHXEeHepUsl g pa3paboTku (PyHAAMEHTATHHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUICKCHBIX TKaHEH COYeTaHHWeM
TEXHOJIOTHI TPEXMEPHOTO OMOTIPUHTHHTA U cKad(OIIUHTA IS PEIICHHUs 3a1a4 IePCOHATH3UPOBAHHON METUITIHBI.

Co3nanne BEKTOPHBIX BaKIMH C LEJIbI oOecreueHus: KOMOMHUPOBAHHOM 3amuThl OT Bo3Oyaurtenet OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MeXaHu3MoB (yHKunoHupoBaHus PHK-comepskammx BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHble 3a00JieBaHUS YElIOBEKa U
JKUBOTHBIX.

JdemoncTpanuu

Tabmuupl u cxemsl: «Mcmoap30BaHEe MHUKPOOPTAaHM3MOB B MPOMBIIIIEHHOM MPOU3BOACTBe», «Kiierounas wmxeHepus», «I['eHHas

HUHXEHEPUS».

JladopaTopHasi padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHI.
IMpakTnyeckas padora «llosyyeHre MOJTOYHOKUCIIBIX TPOTYKTOBY.

3KCKprI/Iﬂ «buoTrexHoorus — BaxxkHeimas MMPOU3BOAUTCIIbHAA CUJIa COBPEMCHHOCTHU (Ha OHMOTEXHOJIOTHYECKOE HpOI/ISBO,I[CTBO)».



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPE/JHEI'O OBLIET'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYyYarOUIUMHUCS IPOTPaMM CPEIHETO OOIIero oO0pa3oBaHUS:
JIMYHOCTHBIC, METAIIPCAMCETHELIC U ITPECAMCTHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHHS MPOTPaMMBbI MO OMOJOTHH BBIIEICHBI CICIYIOIINE COCTABISIONINE: OCO3HAHUE
00yJaroIUMUCS POCCUUCKON TPakTaHCKOH WIACHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOOIPEICICHHUIO,
Haiuyue momusayuy K OOyUeHUIO0 OWOIIOTUHU, YelleHanpasieHHoe passumue BHYTPEHHUX yOeXJACHHN JTUYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEW ¥ UCTOPHUYECKUX TPAJAUIIUI Pa3BUTHsI OMOIOTHYECKOTO 3HAHHS, 20MOBHOCHb U CNOCOOHOCHb O0YYAIOIIUXCSl PyKOBOJACTBOBATHCS
B CBOCH JEATENHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, TPUCYIIMMH CHUCTeME OWOJIOTHYECKOTO0 OOpa3oBaHUs, Haluyue
npagoco3HaHus FKOJIOrMYECKON KyIbTYPbl, CHOCOOHOCMU cMABUMb eI U CTPOUTH JKU3HEHHBIE TJIaHbI.

JIngHOCTHEBIC PE3YIbTAaThl OCBOCHUS MIPOrpaMMBbI 110 6I/IOJ'IOFI/II/I JOCTUTAaKOTCA B €AUHCTBEC y‘IC6HOI\/JI U BOCIIMTATEILHOU JCATCIIBHOCTU B
COOTBETCTBHUH C TPATUIIUOHHBIMU POCCUUCKUMU COITUOKYTBTYPHBIMU, UCTOPUIECKUMU U TyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMH
B OOIIECTBE MPABWIAMU U HOPMaMH MOBEJCHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCITUTAHUS U CAMOPA3BUTHS, PA3BUTHUS
BHYTpeHHeI\/JI MO3UIUHU JIMYHOCTHU, IAaTPUOTHU3MA U YBAXKCHUS K 3aKOHY U IIPABOMNOPAAKY, HCJIOBEKY Tpyda U CTAPIIEMY ITOKOJICHHUIO, B3BAUMHOI'O
YBa)KEHUs, OCPEKHOTO0 OTHOLICHHUSA K KYJIbTYPHOMY HACIEIUIO W TPaJUIUSAM MHOTOHAIMOHaJIbHOro Hapona Poccuiickoit @enepanum,
MIPUPOJIC U OKPYIKAIOIIeH cpejie.

JInuHOCTHBIE PE3yJIbTAaThl OCBOCHUS YUEOHOT0 npeamera « buoorus» M0HKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 0OYYaIOLINXCS
PYKOBOJICTBOBATLCSI C(OPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTMYHOCTH, CUCTEMOH IICHHOCTHBIX OPHCHTAIIM, MO3UTUBHBIX BHYTPCHHUX
Y6€)K)1€HI/II71, COOTBCTCTBYIOIIMX TPAAULIUOHHBIM LCHHOCTAM pOCCI/II\/'ICKOFO O6HI€CTBa, paciiupC€HuC KU3HCHHOI'O OIbITa W OIIbITa
ACATCIBHOCTH B MPOLCCCC pCaIN3allud OCHOBHBIX HaHpaBJ’ICHI/Iﬁ BOCIIMTATCILHOU JACATCIIPHOCTH, B TOM YHCJIC B 4HaCTU:

1) rpa:kaaHcKOro BOCIMTAHUSA: CHOPMUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YYaIOLIeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOI0 00IIeCTBA; OCO3HAHNE CBOMX KOHCTUTYL[MOHHBIX IIPAB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
U TIPaBOTIOPS/IKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATEIILHOCTH IIPU CO3aHNHU YUEOHBIX TPOSKTOB, PEIICHHH YI€OHBIX M ITO3HABATEIBHBIX 33124,
BBINOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB; CIIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIIUIO IO OTHOLICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€; YMEHNUE YUUTHIBATh B CBOUX JEHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS
Jroiel ¢ pasHBIMU YOSKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSMU U COLMAIBHBIM IOJI0)KEHHUEM; TOTOBHOCTh K COTPYJHHUYECTBY B IpoLEcCe



COBMCCTHOI'O BbIIIOJTHCHUA y‘-Ie6HLIX, MMO3HABATCJIIbHBIX W UCCIICAOBATCIILCKUX 3ada4, YBAXKXUTCIIbHOTO OTHOLICHHWA K MHCHHIO OIIIIOHCHTOB
pH 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHusl; TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AESITEIbHOCTH;
2) NMAaTPUOTHYECKOI0 BOCITUTAHUSA

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaKIaHCKON HIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHS K CBOEMY HapOy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHol, ropaoct 3a cBOil kpai, cBOO PoauHy, CBOHM SI3bIK U KYJbTYpPY, MPOIUIOE U HACTOSIIEE MHOTOHAIMOHAJIBLHOIO Hapoja
Poccun; 1eHHOCTHOE OTHOLIEHHE K IIPUPOJHOMY HACJIEAHIO U MIAMATHUKAM IIPUPOJIBL,
JOCTHXXCHUAM Poccum B HAYyKE€, UICKYCCTBE, CIIOPTEC, TEXHOJIOTHUAX, TPYAC, CIIOCOOHOCTD OILICHUBATh BKJIA[ pOCCHﬁCKHX y‘-IéHI)IX B CTAHOBJICHHUEC
" pa3BUTUC 61/IO.IIOFI/II/I, INOHUMaHUuA 3HAa4YCHUA 6I/IOJIOFI/II/I B MMO3HAHWH 3daKOHOB IMPUPOJbI, B JXU3HU YCIIOBCKA U COBPCMCHHOI'O O6H.I€CTBa;
uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KEHHIO U 3amuTe OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
OCO3HAHHWE JYXOBHBIX LEHHOCTEN POCCHHCKOro Hapona; cOpPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS, STHYECKOTO IMOBEICHHUSL
CHOCOOHOCTh OLEHUBATH CUTYAIUIO M IPHHUMATH OCO3HAHHBIE PEILCHHUS,

OPMEHTUPYSICh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH; OCO3HAHHME JIMYHOTO BKIaJa B IOCTPOEHHE YCTOWYMBOTO OYAYIIErO;
OTBCTCTBCHHOC OTHOLICHUC K CBOMM POAMTCIAM, CO3OAAaHWIO CCMbH HAa OCHOBC OCO3HAHHOI'O IPHHATHA HeHHOCTeﬁ CceMEHON XHU3HU B
COOTBETCTBMH C TPAIMIUAMH Hapoa0B Poccun;
4) 3CTETHYECKOr0 BOCIIMTAHHUSA:
5CTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYIHOTO U
TEXHUYCCKOTI'O TBOPUCCTBA, CIIOPTA, TpyAa, O6HIeCTBeHHI)IX 0THOHI€HI/II71; IIOHUMAaHHUEC DMOLUOHAJIBHOT'O BO3£[€I>'ICTBI/I$I JKUBOU npupoanl 1 ee
HNCHHOCTH, TOTOBHOCTH K CAMOBBIPAXKCHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPCMIJICHHUC
IPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;
5) (HU3MYECKOro BOCIUTAHNS, JOPMHPOBAHMS KYJILTYPhI 310POBbSI H SMOUHOHAILHOI0 6J1ArOMOMyYHS:
TIOHMMaHKE U PeATU3aIus 30pPOBOT0 M OE30MacHOr0 00pasa JKU3HH (310POBOE MMTAHHUE, COONIOIEHNE THTHEHNYECKUX TTPABUI M HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUH U OTIBIXA, PEryJspHas (pu3MUecKas aKTUBHOCTB), OEPEKHOrO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIICHUS K CO6CTBCHHOMY (1)I/I3I/ILICCKOMy U IICUXUYCCKOMY 3J0POBbIO; TIOHUMAHNUEC HECHHOCTH ITPaBUJI MHAWUBUAYAJILHOT'O U KOJIJICKTUBHOT'O
GE30M1aCHOTO MOBEJICHHS B CUTYALMAX, YTPOKAIOLINX 3/0POBBIO ¥ KU3HH JIFOJIEH; OCO3HAHKE TTOCIIEACTBU U HENPUSTHS BPEIAHbIX IPHBBIYEK
(ynorpeGuenus

aJIKOT0JIs1, HAPKOTHKOB, KypEHHS);
6) TPYAOBOr0 BOCIUTAHHUSA:



TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MAacTepPCTBa, TPYAOIIOOHE; TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOU H
COLIMAJIbHOW HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIMIOJIHATH TAKYIO JIEATEIBHOCTh; HHTEPEC K
pa3IuYHBIM cdepaM MpoPecCHOHATBHON ACSITeTFHOCTH, YMEHHE COBEPINATh OCO3HAHHBIN BRIOOp Oymyiiel mpodeccun u peaim30BBIBAThH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI; TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO Ha
MPOTSKEHUH BCEH JKU3HH;

7) IKOJOTHYECKOro BOCHUTAHUS:

IKOJIOTHUYECKH TEJIeCO00Pa3HOE OTHOIICHHUE K MMPUPOJIC KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUSI;, TIOBBIIICHHE YPOBHS 3KOJIOTHYECKON KYJIbTYpPbI: IPHOOPETEHUE OTBITA TUIAHUPOBAHUS TIOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX TIOCJICJICTBHIA JTISI OKPYIKAIOIICH CpeIbl; 0CO3HAHHUE IIT00ATBHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM | ITyTeH UX
peleHHsI; CIIOCOOHOCTh MCIOJIB30BATh MPUOOPETACMBIC TTPU U3YyUYSHHH OMOJIOTUHM 3HAHUS U YMEHUS MPH PEUICHUU MPOOJIeM, CBSI3aHHBIX C
paIoHaIbHBIM MIPUPOIOIIONIE30BaHNEM (COOTIOACHHE TPaBUiI TIOBEICHUS B TNPHUPOJC, HAMPABICHHBIX HA COXPaHCHHUE PABHOBECHS B
IKOCUCTEMAX, OXpaHy BHJIOB, IKOCHCTEM, OMOCHEPHI); AKTUBHOE HENMPUATHE ACHCTBHIA, TPUHOCSIINX BPE OKPYXKAIOIICH MPUPOIHON Cpe/ie,
YMEHHUE TPOTHO3UPOBATH HEOIArOMPHUATHBIC YKOJOTHUECKUE ITOCIIEACTBUS MPEANPHHUMAEMbBIX JCHCTBUIN M MPEIOTBPAIATh UX;

HAJTMYUE PA3BUTOTO IKOJOTUYECKOTO MBITIIICHUS, IKOJIOTUYECKON KYIbTYPHhI, OMBITA JEATEIHHOCTH YKOJIOTHICCKONM HAMIPABICHHOCTH,
YMEHHUsSI PYKOBOJICTBOBAThHCSI HIMHU B TIO3HABATEILHOW, KOMMYHUKATHBHOM M COIIMATIBHOM MPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOM
JIESATSIIBHOCTH SKOJOTHIECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha TUAJIOTE KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIHUKYJIETYPHOM MHpPE; COBEPIICHCTBOBAHUE SI3BIKOBOM
Y YATATEIBCKOW KYJIbTYPBI KaK CPE/ICTBA

B3aMMOJICHCTBUS MEKIY JIOABMH U MMO3HAHUS MUPA; TOHUMaHue celuuKy OUOIOruH KaK HayKH, OCO3HaHUA €€ posu B GOpMHUPOBAHHUH
paIoOHATBHOTO HAYYHOTO MBIIIICHUS, CO3/ITaHUH IIEIOCTHOTO MPEJCTaBICHUs 00 OKPYKAIOIIEeM MUPE KaK O €IUHCTBE MPUPOIBI, YeTIOBEKa

U 00I11eCcTBa, B TO3HAHHUH MIPUPOJAHBIX 3aKOHOMEPHOCTEH U pellieHrnr IpoOIeM COXpaHEeHUs TPUPOIHOTO PAaBHOBECHS; YOSKKIEHHOCTD B

3HAYUMOCTHU OMOJIOTHH JIJIsl COBPEMEHHOM ITUBUIIM3AINH: 00eCTIeYeHISI HOBOTO YPOBHS Pa3BUTHS METUITMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX
OMOTCXHOJIOTHH, CIIOCOOHBIX  peliaTh pecypcHble  TpoOJIeMbl  pa3BUTHA YEIIOBEYECTBA, TOMCKA MyTeHl BHIXOA U3
rI100aTBHBIX YKOJIOTUYECKUX MPOOIIeM U o0ecrieueHus nepexoja K YCTOWYMBOMY Pa3BUTHIO,  PaIlOHATBHOMY
MCIIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU; 3aUNHTEPECOBAHHOCTH B TIOJMYUYEHUU OUOIOTHYECKUX
3HAHHUH B I€IAX IMOBBIIIECHUS ooI1eH KylIbTypbl, = €CT€CTBEHHO-HAy4YHOUN IrPaMOTHOCTH, KaK COCTaBHOW 4acTH
(GYHKIIMOHATBHOM IPaMOTHOCTH 00yUaronmxcs, GopMUpPyeMOil pu U3yueHUU OUOIOTHH; TOHUMAaHKEe CYIITHOCTA METO/IOB MIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIIOIb30BATh MMOJIyYaeMbIe 3HAHUS JIJIs aHANN3a U OOBSICHEHHUS SIBJICHUN
OKPY>KarOIIero MUpa U MPOUCXOSIINX B HEM U3MEHEHH, yMEHHE JieNlaTh 000CHOBAHHBIC 3aKTIOUCHUS HA OCHOBE HAYYHBIX (PAKTOB U



UMEIOIIMXCS JAHHBIX C LENbIO MOTYYSHHS JOCTOBEPHBIX BBIBOOB; CIIOCOOHOCTh CAMOCTOATEIBHO UCIIOIb30BaTh OMOJIOTUYECKHE 3HAHUS
JUIs
pelieHus mpodsieM B peasbHbIX )KU3HEHHBIX CUTYalUsIX; OCO3HAHUE [ICHHOCTH Hay4YHOH J1€ATeIbHOCTH, TOTOBHOCTb OCYILECTBIISTh
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTD HHAUBUYaIbHO U B I'PYIIIIE;
TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K AKTUBHOMY IOJYYECHUIO HOBBIX 3HAHHUU IO
OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeameTHble pe3ysibTaThl 0CBOSHHS y4eOHOro npeamMeTa « bruosorusy BKIIOYAOT: 3HaYMMBbIe 7151 (POPMUPOBAHHUS MUPOBO33PEHHUS
o0yyaroImuxcs MeXIUCHUITIMHAPHBIE (MEXIpPEAMETHbIE) OOLEHAYYHbIE MOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOM KapTUHBI MUpPA U
cienn(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHsI, SIBICHHE, MTPOIECC, CUCTEMA, HAYYHBIH (akT,
NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOI0IeHNEe, U3MEPEHUE, HIKCIIEPUMEHT U JIpYTHe); YHUBEpCaIbHbIE
yuyeOHble JelcTBUS (IIO3HABaTENIbHbIE, KOMMYHHKATHUBHBIE, pETyJSATHBHbIE), obecrednBaroniye (OpMHUpPOBaHHE (DPYHKIHMOHAIBHOM
IPaMOTHOCTH U COIMAJIbHON KOMIIETEHIIMH O0YYaIOIINXCs; CTOCOOHOCTh 00YYarOIINXCsl UCIIOJIb30BaTh OCBOSHHBIE MEXKIUCIUIIHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalIbHbIe yueOHbIe IEHCTBUS B TIO3HABATEILHON U COILIMATIBHOM MPaKTHKE.

B pesynprare wu3ydeHuss OHONOTMM Ha YpOBHE CcpenHEero oOmiero oOpa3oBaHusi y oOydwaromerocss OyayT CcGOpMHPOBAHEI
MIO3HABATENIbHBIC YHHBEpCAJIbHbIE YyueOHble JEHCTBHS, KOMMYHUKAaTHUBHBIC YHUBEpCaJbHble Y4eOHbIC JCHCTBUS, PpEryJIATUBHBIC
yHHMBepcallbHble Y4eOHbIE IEHCTBHSI, COBMECTHASI JESTEIBHOCTD.

MeramnpeamMeTHble pe3yabTaThl OCBOSHHS ITPOrPaAMMBbI CPETHETO 00IIEro 00pa30BaHusl JOKHBI OTPAXKaTh:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH NO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHUE TeCTBUSA:

CaMOCTOSITEIIBHO (DOPMYJTHPOBATh M aKTyaIHM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE; HCIIOJB30BATh MPU OCBOCHHH
3HAHUU PUEMBI TIOTUYECKOTO MBIIIICHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS, KJIaCCU(PUKAIIUU, 0000IIEHMS ), PACKPBIBATH CMBICI OMOIOTUYECKUX
MOHATHH (BBIICIATh UX XapaKTePHbIC NMPHU3HAKH, YCTAHABIMBATH CBS3H C JAPYTUMH MOHSATHAMH); ONPEIACIIATh SN ACITSIbHOCTH, 3a1aBas
napaMeTpsl U KPUTEPUHU KX
JIOCTHIKCHUS, COOTHOCHUTD PE3YJIbTATHI JACITCILHOCTH C MOCTABJICHHBIMHU IIEJIAMHU; UCIIOJIb30BATh OMOJIOTMYECKUE MOHATHUS TSl O0BACHEHUS

(haKkTOB U SIBJICHUI
KUBOW TMPUPOJBI, CTPOUTH JIOTHYECKHE PACCYKICHHUS (MHIyKTUBHBIC, CAYKTHBHBIC, 110 aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX, (DOPMYITHPOBATh BBHIBOABI M 3aKIIOUYCHHS, MMPUMEHITh CXEMHO-MOJICIbHBIC CPEJCTBA IS



NPEJCTaBICHNUS CYIIECTBEHHBIX CBS3€H M OTHOIIECHHH B M3y4aeMbIX OMOJIOTHUECKHMX OOBEKTaX, a TakkKe MPOTUBOPEUMH pa3HOro poja,
BBISIBICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOUYHHKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEMbI ¢ YUYETOM aHAIN3a UMEIOIINUXCS
MaTepUalbHbIX U HEMAaTEPUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIeJISIM, OLICHUBATh PUCKHU TMOCJIEICTBUN AEATEIbHOCTH; KOOPJUHUPOBATh U BHIMOIHATE paOOTY B YCIOBUSAX PEATBLHOI0, BUPTYAIBHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBUSA; pa3BUBATh KPEATUBHOE MBIIJICHHE IIPU PELICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBble HCCJIe0BaTEIbCKHE IeiiCTBHUSA: BJIa/IETh HABBIKAMH yU€OHO-UCCIIEIOBATETLCKOM U IPOEKTHOM ASSITENFHOCTH, HABBIKAMH
paspernieHus mpo0ieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUIESCKHUX 3a/1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB IMO3HAHUS; HCIIOJIB30BATh PA3JIMYHBIC BUIBI JCATCIHLHOCTH 1O TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTCPIIPECTAIINH,
peoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX CUTYalUsX, B TOM YHCJE MPU CO3JaHUH YYEOHBIX U COIMAIBHBIX MPOEKTOB; (pOpMHUPOBATH
HAYYHBII TUT MBIIIJICHHUS, BJIAJCTh HAYYHON TEPMUHOJIOTHEH,

KITFOYEBBIMH MTOHATHSAMH U METOJIaMU; CTaBUTh U (DOPMYITHPOBATH COOCTBEHHBIE 334l B 00pa30BaTENbHOM

JIESITSIIBHOCTH ¥ JKU3HCHHBIX CUTYAIUSX; BBISBJIATH MPUYUHHO-CIICJCTBCHHBIC CBSI3U U aKTyaJIM3MPOBATh 3a7ady, BBIBUTATH TUNIOTE3Y €€

pEellIeHrs, HaXOIUTh apTyMEHTHI JJIsl I0Ka3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEUICHHs; aHAIU3HUPOBATh

MOJTYYCHHBIC B XOJI€ PCIICHHS 3a/la4d Pe3yJbTaThl, KPUTHUECKH OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX

YCIIOBUSX; JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, OIEHUBATH MPHOOPETEHHBIM OMBIT; OCYHICCTBIIATH IICJICHANPABICHHBIA MMOUCK MEpPeHOCca

CPEZACTB U CIIOCOO0B

JeMcTBUS B TPO(ECCHOHANBHYIO CPETY; YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYECKYIO 00J1acTh

KHU3HENEATSITLHOCTH; YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTeil; BEIIBUTATh HOBBIC UJICH, IIPEIIaraTh OpUTHHAIBHBIC
MOJIXOJTBI U PEIICHUS,

CTaBHUTH MPOOJIEMBI U 3371a4H, OITyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nungopmanmeii:

OpUEHTUPOBATHCS B PAJTMYHBIX HUCTOYHWKAX HWH(popMmamuu (TEKCTe Y4eOHOTrOo TOCOOWs, HAyYHO-TIONMYJISIPHOW JHTEpaType,
OMOJIOTMUECKUX CIIOBAPSX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHeTE), aHAIU3UPOBaTh MH(POPMAIIMIO Pa3TUYHBIX BUIOB
1 GOpM IPECTaBICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH;

(dbopMyIIMpOBaTh 3aMPOCHI M IPUMEHSATH PA3TUYHBIE METO/IBI TIPU MOUCKE U 0TOOpe OHOIOrHYecKoi nH(OpPMAIIUU, HEOOXOIUMOM st
BBITTOJIHEHUS YYCOHBIX 33/1a4;

PHOOPETaTh OMBIT UCIOJIL30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBATH KYJILTYPY AKTHBHOTO
WCIIONIb30BAaHUSl PA3IMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS OHOIOTHYECKOMN
nHpopmanuu (cxemsl, Tpaduky, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);



UCITIOJIb30BAaTh HAYYHBIH S3bIK B KauecTBE CpeJCTBa IMpH paboTe C OHOJOrMyYecKod HH(POpMaLMEil: MPUMEHATh XUMHUYECKHE,
dbuznyecKkrue 1 MaTeMaTHYeCKHe 3HAKU U CUMBOJIBI, (hOpMyJibl, a00peBHATypy, HOMEHKIIATYpy, UCIIOIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIATHOCTH;

BIIAJIETh HaBBIKAMM  PacHO3HAaBAHMS u 3aIUATHI uHpopMaluu, "HGOPMAITMOHHOM OE30MMaCHOCTH IMYHOCTH.

OBJj1ajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o0lIeHHe: OCYLIECTBIATh KOMMYHHUKAIMM BO BceX c(epax >KU3HU, aKTMBHO Y4YacTBOBaTh B JUAJIOTe WU JUCKYCCHU IO
CYILIECTBY 00CyX/1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYKJEHHUSI OTHOCUTEIHHO BBIMIOJIHEHUS MpejiaraeMoi 3aaayu,
YUHUTBHIBATh HHTEPECHI U COTTIACOBAHHOCTH MO3ULMI JPYIMX YYaCTHHUKOB JMAJora WM AUCKYCCHH); pacllo3HaBaTh HEBEpOaAIbHbBIE CPENCTBA
0011IeHus], TOHUMATh 3HAYEHUE COLMANIbHBIX 3HAKOB, IPEANOCHIIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYyallUi, yMETh CMAr4aTh KOH(QIJIUKTHI
U BECTU IMEPETrOBOPHI; BIAAETh PA3IMYHBIMU CIIOCOOAMU OOILIEHUS W B3aUMOJEHCTBUS, TOHUMATh HaMEPEeHUsI APYTUX JIIOJeH, MPOSBIATH
YB)KUTEJIFHOE OTHOILIEHHE K COOECEHUKY M B KOPPEKTHOH dopme (popMyInpoBaTh CBOM BO3PAKEHUS; Pa3BEPHYTO U JIOTUYHO HU3JIATraTh
CBOIO TOUYKY 3pEHHsI C UCTIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) COBMECTHasl JesITeIbHOCTh: MOHMMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM M MHAMBUIYadbHON pabOThHl IpU
pemeHn OMOJIOTHYECKO TpoOIeMbl, 00OCHOBHIBATh HEOOXOIUMOCTh MPUMEHEHHs TPYNIOBBIX (OpPM B3aUMOICHCTBUS NMPH PEIICHUU
yueOHOI1 3a1auu; BBIOMpATh TEMATUKY U METOIbl COBMECTHBIX ACUCTBHM ¢ yUETOM 001X
MHTEPECOB U BO3MOKHOCTEM Ka)K10I'0 WIEHA KOJUIEKTUBA; IPUHUMATh LIEJIU COBMECTHON AESITENBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIENCTBUSA MO €€ JOCTMIKEHMIO: COCTABIIAThH IJIAH JACMCTBUM, pacIpelensTh PO C YYETOM MHEHMH YYaCTHHMKOB, OOCYXAAaTh pe3yJbTaThl
COBMECTHOH paboThl; OLIEHUBATh KAYE€CTBO CBOETO BKJIA/1a ¥ KAKIOr0 YYaCTHUKA KOMaH/bl B OOLIMIi
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM; TIPEAJIaraTh HOBbIE IPOEKTHI, OLICHUBATH HJIEH C IO3UIIUN HOBU3HBI,

OpPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH; OCYILECTBIIATH IO3UTUBHOE CTPATErHYECKOE MOBEJICHNE B PA3JIMYHBIX
CUTYyalUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIMATUBHBIM.

OgJiajieHHe YHUBEPCAJIBHBIMH PeryisTHBHBIMH el CTBUSAMU:

1) camoopranmu3anusi: UCIOJIH30BATh OMOJIOTUYECKUE 3HAHUS IS BBISIBIICHUS TPOOJIEM U UX
pElIeHUs B )KU3HEHHBIX U Y4EOHBIX CUTYyalUsX; BBIOMPAaTh HA OCHOBE OMOJOTMYECKUX 3HAHUI 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUSX U IMOCTYIIKAX 110 OTHOLIECHHUIO K JKUBOU IPUPOJIE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYIKAIOIINX; CAMOCTOSTENBHO OCYIIECTBIIATh
MO3HABATENBHYIO E€ATEIbHOCTD, BBIABIATH MPOOIEMBI, CTAaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 331a4l B 00pa30BaTeIbHON AEATEIbHOCTH
Y )KM3HEHHBIX CUTYalMsIX; CAMOCTOSITENIbHO COCTABJIATD IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTEHUH; JaBaTh OLIEHKY HOBBIM CUTYALMsIM; PACHIMPATh paMKH Y4eOHOro ImpeaMera Ha
OCHOBE JINYHBIX MPEANOYTEHUI; AeIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a



pelleHne; OIEHUBATh NMPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO IMIMPOKOH SPYAULIMU B Pa3HBIX 00JacTAX
3HAHUH, MOCTOSHHO HOBBIIIATh CBOW 00pa30BaTENIbHBIA U KyJIbTYpHBIH YPOBEHb. 2) CAMOKOHTPOJIb: 1aBaTh OLIEHKY HOBBIM CHUTYalUsM,
BHOCHUTb KOPPEKTHBBI B J€SITEIBHOCTbD,
OLIEHMBATh COOTBETCTBHE PE3yJIbTATOB LIEJISIM; BIIaJCTh HABBIKAMH [TO3HABATEIbHOM peIeKCHM KaKk OCO3HAHUS COBEPLIAEMBIX NEHCTBUI U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, MCIIOJIb30BATh MPUEMBI peIEKCUH Ul OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO
pELIEHNs; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX
CHIDKEHHUIO; IPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IpU aHAJIU3€ Pe3yJIbTaTOB
JIeATENBHOCTH;
3) npunsiTHE ce0s1 U APYIUX: IPUHUMATH ceOs, TOHUMAasi CBOM HEJOCTATKH M JJOCTOWHCTBA; MPUHUMATh MOTHBBI U apI'yMEHTBI APYTUX
IIPYU aHAJIM3€ Pe3yIbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MPaBO U MPaBo APYTUX Ha OIIMOKH; pa3BUBATh CIOCOOHOCTh NIOHUMATh MUP C MO3UIUH JPYTOro
YeII0BEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOSHHS COlepKaHHs ydyeOHoro mpeamera «buonorus» Ha yriayOGnéHHOM ypOBHE OPHUEHTHPOBAHBI Ha
obecneyeHue npoduiabHOro o0y4eHus odyqaromuxcs ononorur. OHM BKIIOYAIOT: crienuduyeckye A1 OMOJ0rMyY HayYHbIE 3HaHUS, YMEHUs
U CIIOCOOBI IEHCTBUM IO OCBOEHUIO, HHTEPIIPETAIMM U IPE0OPa30BaHUIO 3HAHUM, BUABI JESATEILHOCTH MO MOJIYYEHUIO HOBBIX 3HAHUN U UX
NPUMEHEHUIO B PA3JIUYHBIX yUEOHBIX, @ TaK)KE€ B PEANbHBIX KU3HEHHBIX CUTyalusx. IlpeameTHbie pe3ybTaThl MPEACTaBICHBI 110 TOAaM
U3YYCHHUS.

[TpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 10 knacce nOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECT€ W pOJU OMOJOTMM B CHUCTEME E€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa, B MO3HAHMM 3aKOHOB TPHUPOJABI M PEIICHUH MPOOJIEeM PalMOHAIHLHOTO MPUPOAONOIL30BAHUSA, O BKIIAJE POCCUHCKUX U
3apyOeKHBIX YYEHBIX B pa3BUTHE OHOJIOIMH; BIAJCHHE CUCTEMOH OMOJOTMUECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBl M MNOHATUS (KM3Hb, KJIETKA, OPraHM3M, MeTaboJIM3M, TOMEOCTa3, CaMOpEryJislus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHYHBOCTH, POCT M pa3BUTHE), Ononorndeckue Teopuu (kinerounas reopust T. llIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBuioBa — o neHTpax MHOroo0pasus 1 MpOUCX0XKICHHS KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (eJUHOOOpPa3Hs MOTOMKOB IE€PBOIO IMOKOJEHHUS, PACIICIUIEHUS, YUCTOTHl I'aMeT, HE3aBUCUMOIrO HaciiefoBaHus [
Menpensi, TOMOJIOTMYECKUX PSAJOB B HacieACTBEHHOW u3MeHunBoctu H. WM. BaBunoBa), mpuHUUIBI (KOMIUIEMEHTApPHOCTH); BIIaJIEHUE
OCHOBHBIMHM METOJaMH HAay4YHOT'O MO3HAHUS, HCIIOJIB3YEMbIX B OMOJIOIMYECKHX HCCIET0BAaHUAX >KUBBIX OOBEKTOB (OMHUCAHUE, U3MEpPEHHE,
HaOJI0IeHUE, SKCIIEPUMEHT); YMEHHME BBLACIATh CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT, OJHOKIETOYHBIX U



MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4YHclie OakTepuil, rpuOOB, pACTCHH, )KUBOTHBIX U YEIIOBEKAa, CTPOCHUS OPTaHOB U CHUCTEM OPraHOB
pacTeHni, >KUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEIACSTENbHOCTH, MPOTEKAIOMIMX B OpPraHM3Max pacTeHHWH, >KHBOTHBIX M YeJIOBEKa,
OMOJIOrMUYECKHX MPOLIECCOB: 0OOMEHa BellecTB (MeTad0Iu3M), MpeBpallleHusl SHEPTUU, OpOKEHUs, aBTOTPOPHOTO U reTepOTPOPHOro THUIIOB
nUTaHus, POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBHyalbHOTO pa3BUTHS OpraHu3Ma (OHTOTEHe3a), B3aWMOJIEUCTBHS TEHOB, TETEpO3HCa, HCKYCCTBEHHOTO OTOOpa; yMEHHe
YCTaHaBJIMBATb B3aUMOCBA3U MCXKIY OpraHongaMu KJICTKH 1 UX
(GYHKIMSIMH, CTPOEGHHEM KIIETOK Pa3HbIX TKaHEW M MX (QYHKUUSAMH, MEXIY OpraHaMH M CHCTEMaMH OPraHOB y PAacTEHHUH, KUBOTHBIX M
YCJIOBCKA U UX q)YHKIII/ISIMI/I, MCXKIAY CUCTCMAaMH OpTraHOB U HUX q)YHKIII/ISIMI/I, MCXKY 3TallaMu oOMeHa BEUICCTB, dTallaMH KJICTOYHOI'O ITHUKJIa
U JKU3HEHHBIX LUKJIOB OPraHMU3MOB, dTallaMy 3MOpPHUOHAIBHOTO PA3BUTHUS, TEHOTHIIOM U (DEHOTUIIOM, (PEHOTHIIOM U (hAaKTOpaMH CpPe.bl
OOHMTaHMS; YMEHUE BBISIBISTH OTIIMYUTEIILHBIC TPU3HAKY JKUBBIX CHCTEM, B TOM YHCIIE
paCTCHI/Iﬁ, JKMBOTHBIX U YCJIOBCKA, YMCHHUC UCII0JIb30BATh COOTBCTCTBYIOIIUC aPpTYMCHTHI, 6I/IOJ'IOI‘I/I‘ICCKYIO TCPMHUHOJIOTUIO U CUMBOJIUKY JJIA
JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB pPa3HBbIX CHCTEMAaTHYECKHX TPYI; YMEHHE pelaTrb OMOJOrMYecKre 3aJadyd, BBISBIATH NMPUYHHHO-
CJICACTBCHHBIC CBA3HM MCKAY HUCCICAYCMbIMU OHMOJIOTMYECKUMHU nmponeccaMm U SBJIICHUAMM, ACJIAThb BBIBOJbLI W IMPOTrHO3BI HA OCHOBAHUU
MOJIYYCHHBIX Pe3yJIbTaTOB; YMEHHE BBIMOIHATE JIAOOPATOPHBIE U MTPAKTHYECKHE PabOThI, COOMI0IATh
npaBwia npu padbore ¢ yueOHbIM U Ja00paTOPHBIM 00OpY/IOBAaHMEM; YMEHHUE BBIABUTATh TUIOTE3bI, IPOBEPSTH UX SKCIEPUMEHTAIbHBIMU
cpeacrBamu, q)OpMy.HI/Ip}ISI [eCJIb UCCIICAOBAHUS, AHAIIU3UPOBATH NTOJYUCHHBIC PE3YJILTATHI U ACJIAaTh BBIBOABI; YMCHUC YUaCTBOBAThH B y‘-I€6HO-
UCCIIEIOBATENBCKON paboTe Mo OMONIOTHH, SKOJOTHMH W MEIUIMHE, NMPOBOJMMONM Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, W ITyOJIUYHO
NpEACTABIATE IMOJTYYCHHBIC PE3YJIbTAaThl HA YYCHHUUYCCKHUX KOH(bepeHHI/ISIX; YMCHHUE OLCHUBATH OJOTHUYCCKUC ACICKTbI COBPEMCHHBIX
I/ICCJIC,[[OBaHI/Iﬁ B 06HaCTI/I 6I/IOJIOFI/II/I 1 MCAUIIMHBI (KJIOHI/IpOBaHI/IG, HCKYCCTBCHHOC OILUIOJOTBOPCHHUEC, HAIIPABJICHHOC U3MCHCHHUC I'CHOMA U
CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB); YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oymymiei mpodeccHoHanbHON
JACATCIIPHOCTH B 06HaCTI/I 6I/IOJIOFI/II/I, MCAUIIUHBI, 6I/IOTCXHOJIOFI/II/I, BCTCpUHAPUH, CCIILCKOI'O XOBﬂﬁCTBa, HI/IHleBOﬁ MMPOMBIIIJICHHOCTH,
yrOIyOdsaTh TIO3HABATENBHBIA HMHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH NpodeccHr W TMPOAOIDKCHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3AIUAX CPeIHEr0 MPOGECCHOHATBHOTO M BBICIIIETO0 00pa30BaHUsI.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npenmera «buonorus» B 11 Kiacce TOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpPA, B IO3HAHWU 3aKOHOB MPUPO/IbI U PEILIEHUH SKOJOTUYECKUX MTPOOJIEM YEIIOBEUECTBA, & TAKKE B PELIEHUH BOIIPOCOB
palMOHATIBHOTO TPUPOJIONONb30BaHUs, U B (POPMUPOBAHUHM LEHHOCTHOTO OTHOIIEHUS K IpPHpoJie, OOIIECTBY, YEJIOBEKY, O BKIIAJe
POCCHUHCKHMX U 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B Pa3BUTUE OMOJIOTHM;, YMEHHE BIAJeTh CHUCTEMON OHOJOTMYECKHX 3HAaHUH, KOTOpas
BKJTIOYAET OMpPE/eNICHHs U TTOHUMaHNE CYIIIHOCTH OCHOBOTIOIATAOIINX OMOJIOTHYECKUX TEPMHUHOB U TIOHSATHIA (BHII, SKOCHCcTeMa, Ornocdepa),
Ouonornueckue Teopuu (dBoitoronHas Teopust Y. JlapBuHa, cunTeTndeckas Teopus sBoitonun), yuenus (A. H. CeseproBa — o0 myTax u



HanpasieHusx spomonmu, B.M. Bepnanckoro — o Ouocdepe), 3akonsl (reHernueckoro paBHoBecust Jx. Xapau u B. BaitnOepra,
3apoasimeBoro cxoacrsa K. M. bapa), npasuia (Muanmyma FO. JInGuxa, 5KOJIOrHYECcKOi MUpaMHIbI SHEPTHH ), THITOTE3bI (TUIIOTE3a «MUPA
PHK» V.

I'unGepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHUSI, UCIIOIb3YEMbIMU B OMOJIOTMYECKUX MCCIIEI0BAaHUAX JKUBBIX OOBEKTOB U
IKOCHUCTEM (ONMCAaHUE, U3MEPEHHE, HAOII0ICHHE, SKCIICPUMEHT), CIIOCOOAMH BBISIBIICHUS M OIIGHKH aHTPOIIOTEHHBIX H3MEHEHUH B IIPUPOJE;
YMEHHE BBIICIATH CYIIECTBEHHBIE MPHU3HAKH: BUIOB, OMOTEOIIEHO30B, SKOCHCTEM M Onocdepsl, CTaOMIM3HPYIOUIETO, IBUXKYIIETO H
Pa3phIBAIOIIEro €CTECTBEHHOTO 0TOOPA, AIJIONATPUUYECKOT0 M CUMIIATPUYECKOTO BU1000pa30BaHMsl, BIMSHUS JBMKYIINX CHUJ 3BOJIIOLUU Ha
reHo(OH MOIYJISAINH, TTIPUCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHus, YepeIOBaHUs HAPABJICHHUI YBOTIONUH, KPYTOBOPOTA BEIIECTB
U TOTOKAa JHEPTUU B HKOCHCTEMAx; YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXKIy IPOIECCAMH DSBOJIIONWH, IBMKYIIUMHU CHJIAMU
aHTPOIIOTeHEe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUAMHU K HUM OPTaHU3MOB;

YMEHHE BBISBISITh OTIIMYUTEIbHBIC MPHU3HAKH JKUBBIX CHCTEM, MPUCHOCOOJICHHOCTh BHJIOB K cpele OOMTaHWs, aOMOTHYECKUX U
OMOTHYECKMX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3€H OpPraHM3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX M3MEHEHHH B DKOCHUCTEMax CBOEH
MECTHOCTH; YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJOTHIO W CHMBOJHKY JJIS JIOKAa3aTebCTBA
POICTBa OPraHW3MOB Pa3HBIX CHCTEMATHYECKHUX TPYIIL, B3aUMOCBS3H OPraHW3MOB M CpeObl OOWTAHWS, €IUHCTBA YEJIOBEYECKHX pac,
HEO0XOIMMOCTH COXPAaHEHUs] MHOT00Opa3us BUJIOB M SKOCHCTEM KaK YCIIOBHSI COCYILIECTBOBAHUS ITPUPO/IBI M YETIOBEUECTBA; YMEHHE PelIaTh
OnoNOrMYecKre 3a/1a4u, BBIBIATH NPUYNHHO-CIIEJCTBEHHbBIE CBSA3M MEXKAY HCCIEAYEMbIMH OMOJIOTHYECKHMMHU MPOLIECCAMHU H SIBICHUSAMH,
JIeNaTh BBIBOABI W IMPOTHO3bI Ha OCHOBAHWH IOJNYYEHHBIX PE3yJbTATOB; YMEHHUE BHIMOJHATH J1a0OpaTOpHBIE M TpaKTHYecKue paloThl,
co0uoaTh MpaBuia mpu padoTe ¢ y4eOHBIM U J1a00paTOpHEIM 000pPYIOBAHHEM.

TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmuecTBo DJIEeKTPOHHbIE
4acoB (ungposbie)
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/m o0pa3oBaTe/bHbIE

NPOrpaMMbI
porp KontposnbHbie IIpakTnyeckue pecypchl

Bcero padoTsI paGoThI




buoinorus kak Hayka

bu6muoreka [JOK
https://m.edsoo.ru

bu6mmoreka [JOK
JKuBbie cuCcTEMBI U UX U3yUYCHUE 2 https://m.edsoo.ru
Bbu6nunoreka [JOK
buosorust KireTku 2 0.5 https://m.edsoo.ru
bu6mmorekxa [{OK
XUMUYECKask OpraHu3aLus KIETKA 10 1 https://m.edsoo.ru
bu6nunoreka [JOK
Crpoenue u GyHKINH KICTKH 8 2 https://m.edsoo.ru
OOMeH BelIecTB U MPEBpaIleHUe YHEPTUH B bubmorexa [IOK
9 1 https://m.edsoo.ru
KJICTKE

HacnenctBennas nadopmanus u bubmorexa [IOK
) P 9 0.5 https://m.edsoo.ru

peanu3anus e€ B KICTKE
bu6nmnoreka [JOK
JKu3HEHHBIN MUK KISTKH 6 1 https://m.edsoo.ru
bu6mmorekxa [IOK
Crpoenue u GyHKIIUA OPTaHU3MOB 17 1.5 https://m.edsoo.ru
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bu6mmoreka [IOK

10 Pa3zMmHO)€eHME U pa3BUTHE OPTAHU3MOB 8 1.5 https://m.edsoo.ru
1 ['eHeTHKa — HayKa O HAaCJIEICTBEHHOCTH U ) 05 bubmorexa I1OK
W3MEHYMBOCTH OPraHU3MOB ' https://m.edsoo.ru
bubnuoreka [JOK

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://m.edsoo.ru
bubmunoreka [JOK

13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 https://m.edsoo.ru
bubnuorexa [JOK

14 I'eHeTnka yemoBeka 3 0.5 https://m.edsoo.ru
bubmuoreka [JOK

15 Cenekiusi OpraHu3MOB 4 1 https://m.edsoo.ru
bubmuorexa [JOK

16 buoTtexHonorus u cuHTeTUYECKask OUOIOTHS 4 https://m.edsoo.ru
bu6mmoreka [JOK

17 PesepBHOE Bpemst 1 https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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