MHUHHUCTEPCTBO MPOCBEIIEHUSI POCCUICKOI ®EJIEPALIUNA
Komuter o6pa3oBanus, HAYKH H MOJIOAEKHOMN MOJHTHKH Bouarorpaackoii 06acru
Aamunucrpanus MI0BIHHCKOr0 MyHHIHIIAILHOTO paiiona Boarorpaackoii o6sactu

MBOY Anekcanaposekas COIL

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
pykoBogurens MO MeTonncw nnpex'rop IIKOJibI
F il 4 ‘ ¥,
Macnenunukosa E.B. Curtaukosa T.A. \ Enaruna M.B.

poToxoy Nel npotokos Nel ot «31» npuka3 Ne§1
ot «31» aBrycra2023 r. asrycra2023 r. or «31» aBrycra2023 r.

( AOKYMEHT MOAMUCAH J

SNEKTPOHHOM NOANNCHIO
PABOYAS TIPOT'PAMMA
(ID 2213522)

y4eGHoro npeamera «Buosorus. Yriay6aeHHblii YPOBeHb»

it obyqarormxcs 10 knaccos

¢. Anexkcanaposka 2023 r



MNOACHUTEJBbHAS 3AIIMCKA

[IporpamMma mo ydeOHOMY mpenmery "buonorus" (mamee - OHONIOTHS) HA YPOBHE CpEIHEro obOmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enpepamum», @I'OC COO, Konnenimu
IIperoiaBaHus yaeOHoro npenmera «bHONOrHs» M OCHOBHBIX IOJOXKEHUH (enepanbHOi pabodei mporpaMMbl BOCIIHTAHHS.

VYuebusni npenmer «buonorus» yriy6nénnoro yposHs m3ydeHus (10-11 xmaccel) sBisercss OZHMM M3 KOMIIOHEHTOB INIPEIMETHOM
obnactu «EctecTBeHHO-HayuHble mpenmersl». CormacHo mnonoxkeHusM OI'OC COO mnpodwisHble yueOHbIE HpEAMETHI, H3ydaeMble Ha
YIIIyOIEHHOM ypOBHE, SIBIISIOTCS criocoboM muddepeHmanny o0ydeHnsT Ha ypoBHE CPEIHETO 00IIero oopa3oBaHus M IPH3BaHbI 00eCIEIUTh
MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOIIMM, CPEAHMM IpPO(ECCHOHAIBHBIM M BBICHIMM 00pa3oBaHHeM. B To ke Bpems
KaXIbIH W3 3THX Y4YeOHBIX NPEJMETOB NOJDKEH OBITh OPHUEHTHPOBAH HA INPHOPHUTETHOE pEIIeHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX H
Pa3BUBAIOMINX 33/1a4, CBA3aHHBIX C MPOo(opHEHTaIMeH 00yJaroIMXCsl U CTUMYIHPOBAHUEM MHTEpeca K KOHKPETHON 001acTi Hay4HOTO 3HAHMS,
CBSI3aHHOTO ¢ OMOJIOTMel, MeTUIINHON, SKOJIOTHEH, ICHXOJIOTHEH, CIIOPTOM MIIH BOSHHBIM JEJIOM.

[Iporpamma o yuebnomy npeamety "buosnorus” naét npencraBieHue o ey U 3a1adax U3ydeHus yaeOHoro mpeameta «buonorus» Ha
yriIyOnEHHOM YPOBHE, ONpEENsieT o0s3aTesibHOe (HHBAPHAHTHOE) NPEIMETHOE COMAEp KaHUE, €ro CTPYKTYpPUPOBaHME IO pa3fenaM U TeMaM,
pacmperneneHne IO KiaccaM, PEKOMEHIyeT IIOCIeNOBaTeIbHOCTh HW3y4eHHs Yy4eOHOTO MarepHana ¢ YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEAMETHBIX CBSI3€H, JOTUKM y4eOHOro mpolecca, BO3PacTHEIX 0coOeHHOCTeN oOydaromuxcs. B mporpamme mo 6uonoruu peannzoBaH
NPUHIUI TIPEeMCTBEHHOCTH C W3y4YeHHeM OHOJIOTHMHM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs, Ojarojapsi 4eMmy IpPOCMaTpHBAaeTCS
HAIpaBICHHOCTh Ha MOCJIEAYIOIIEe pa3BUTHE OWOJIOTMYECKUX 3HAHWI, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, 3KOJOTMYECKOTO MBIIUICHHUS, IPECTaBICHUH O 3J0pOBOM oOOpa3e JXHM3HH, Ha BOCIHUTAaHHE OEpEeKHOTO OTHOIICHUS K
OKpY>Karolllel MpUpoJHOH cpene. B mporpammMe mo 6uonoruu Takxke MoKazaHbl BO3MOXKHOCTH ydeOHOTO npeamera «buonorus» B peannsanuu
tpeboBannii ®T'OC COO K MmIaHUPYEeMbIM JINYHOCTHBIM, METAlpeIMETHBIM U MPEIMETHBIM pe3yjbraraM O0ydeHHs U B (HOPMHUpPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENFHOCTH O0YYAIOIIMXCS IO OCBOCHHIO COJEPKaHUs OMOIOTrHYecKoro oOpa3oBaHUs Ha YpOBHE
cpemHero oomero o0pa3oBaHusl.

VYueOHblii mpeamer «buonorns» Ha ypoBHe cpeiHero obmiero oOpa3oBaHUs 3aBeplIacT OHOJIOTHYECKOe OOpa3oBaHHWE B IIKOJIE U
OpPHEHTUPOBAH HA PACIIUPEHUE U YIIyOJeHHe 3HaHMI 0O0ydJaroIuXcs O XHMBOW IPUPOJE, OCHOBAX MONEKYIIPHOW M KIETOYHOH OHOIOTHH,
9MOPHOJIOTHH 1 OMOJIOTHH Pa3BUTHS, TEHETHKH, CENIEKIUH, OHOTEXHOJIOTHH, YBOJIIOIINOHHOTO YISHHUS U KOJIOTHHL.

W3zyuenne yaebHoro mpeamera «bruosorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY 00YUaIOMUXCS K HOCIEAYIOIEMY
MIOJTYYEHUI0 OMOJIOTMYECKOT0 00pa3oBaHMs B By3aX M OpraHM3alMsAX CpemHero mpodeccnoHanbHOro obopazoaHus. OCHOBY €ro colepKaHuUs
COCTaBJISIET CHCTEMa OWOJIOTHYECKUX 3HAHHH, MONYYCHHBIX NPH M3YYEHUH OOYYArOLIMMHCS COOTBETCTBYIOLIMX CHCTEMAaTHUECKHUX DPa3eloB
OHMOJIOTHH Ha YpPOBHE OCHOBHOTO o0mmiero obpasoBanus, B 10—11 kimaccax 5TH 3HaHHS MONYYarOT pa3BUTHE. Tak, pacIIMpPEHBI U YriIyOJCHBI
OMOJIOTHYUECKYE 3HAHHS O PACTEHHSX, KUBOTHBIX, TPHOaxX, OaKTepHsIX, OpraHu3Me 4enoBeKa, 00X 3aKOHOMEPHOCTSX JKH3HH, JOIOJIHUTEIBHO
BKJTIOYEHBI OMOJIOTMYECKHE CBEJCHUS NPHKIAJHOTO M IIOMCKOBOTO XapaKTepa, KOTOPBIE MOXKHO HCIIONB30BaTh KaK OPHEHTHUPHI IS
MOCIIeyIoIIero BeIOopa npodeccun. Bo3MoxHa Taroke MHTErpanysi OHOJOrHYECKHX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHUSMH, MTOTYICHHBIMH
00yJaroUMMUCs PH U3yIeHUH QU3UKH, XUMHUH, Teorpadiu 1 MAaTEMaTUKH.

CTpyKTypa IporpaMMmebl 1o yaeOHoMy mnpenmery "Buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIN M SBOJIOIIMOHHBIN TTOAXObI K H3YYCHUIO
ononorun. CoriaacHo UM, U3YJaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIE JUIsl )KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3ALNH, SBOJIOLIH
OpPraHUYECKOTO MHUpa Ha 3eMile, COXpaHEHHsI OMOJIOTHYECKOT0 pasHooOpasus miaHeTsl. Tak, B 10 kiacce U3y4aroTcsi OCHOBBI MOJICKYJISIPHON U
KJIETOYHON OWONOrHH, SMOpUOJNIOTMM ¥ OHOJIOTMH pa3BHTHS, TEHETHKH M CENeKIUH, OWOTEXHOJOTMH W CHHTETHYECKOH Ouosioruy,
aKTyalIM3UPYyIOTCS 3HaHHS 00ydJaromuxcs mo OOTaHUKE, 300JI0THHU, AaHATOMHH, (DH3HOJIOTHH denoBeka. B 11 kiacce M3ydaroTcs SBOTIONHOHHOE
y4EeHHE, OCHOBBI 9KOJIOTHHU M yUeHHE 0 Ouochepe.

YueOHbIl ipeaMeT «BHONoTHS» MPU3BaH 00ECIEYNTh OCBOCHHE 00YUJAIOIIUMHUCS OHOJIOTHYECKUX TEOPHI U 3aKOHOB, UJICH, MPUHIIMITIOB
W TIpaBWJI, JIOXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAapTHHBI MHpPa, 3HAHHH O CTPOCHHUH, MHOTOOOpa3WH U OCOOEHHOCTSX
KJIETKH, OpPTaHu3Ma, MOMyJISIHH, OHOLIEH03a, SKOCHCTEMBI, O BBIJAIOIINXCS HAYIHBIX JOCTHKEHHAX, COBPEMEHHBIX HCCIIEIOBAHMSIX B OHOJIOTHH,
MIPUKJIATHBIX ACTIEKTaX OMOIOTMYeCKHUX 3HAHUH. [ pa3sBUTHS 1 MOAAEPKAHHS HHTepeca 00ydaronuxcs K OHOIOTHH HapsAy CO 3HAYUTEIBHBIM
00BEMOM TEOPETHYECKOr0 MaTepuaja B COJCP)KaHUM MPOTPaMMBbI 0 OHOJOTHH MPEIyCMOTPEHO 3HAKOMCTBO C MCTOpHEH CTAHOBIICHUS W
pa3BUTHSA TOH WIM WHOHW 00JacTH OMONOTHHM, BKIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX B PEHICHHE BaKHEHIINX OHOIOTHYIECKHX W
9KOJIOTHYECKHUX MPOOIIEM.

Lens n3yuenust yaebHoro mpeamera «buonorus» Ha yriayOIéHHOM ypOBHE — OBIAJeHHE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-
(YHKIMOHAJIBHON OpraHU3aIMH1 JKUBBIX CHCTEM Pa3HOTO paHTa M MPpUOOpEeTeHNEe YMEHHH HCIIO0JIb30BaTh 3TH 3HAHUS B GOPMHPOBAHMH HHTEpeca
K ONpeAeIéHHON 00IacTr MpoecCHOHANBHOM AeATeNPHOCTH, CBI3aHHOM ¢ OMOJIOTHEH, M K BRIOOPY y4eOHOTO 3aBeICHUS ISl TIPOJODKEHHUS
OHMOJIOTHYECKOTO 00pa30BaHHSI.

JocTiokenue Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOia€HHOM ypoBHE OOeCHEeYMBAETCS PEUICHHEM CIEIYIOLIMX
3amad:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl OHOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX OHOJIOTMYECKHX TEOPHSX, KOHLEMIHAX, TMIOTe3aX,
3aKOHaX, 3aKOHOMEPHOCTSIX W TIPAaBUJIAaX, COCTABIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHUH, MHOTO00pa3nuu n
0COOCHHOCTSIX OHOJIOTMYECKHX CHCTeM (KJIeTKa, OpPraHu3M, IOMyJsaLus, BHA, OHOTeoleHO03, Ouocdepa); O BBITAIOIINXCS OTKPBITHAX H
COBPEMEHHBIX UCCIIEI0OBAaHMAX B OHOJIOTHH;

03HAaKOMJICHHE OOYYalOIIMXCS C METOAaMH IO3HAHMS JKUBOH HPUPOJBI: HCCIEAOBATEIbCKUMU METOJAMH OHOJOTHYECKHX HayK
(MONIEKYJSIPHOM M KJICTOYHOW OHMOJIOTHH, SMOPHOJIOTMH M OHOJIOTMH DPa3BUTHS, 'CHETUKH W CEJICKLHH, OMOTEXHOJIOTMH M CHHTETHYECKOM
OHOJIOTHH, TTAJICOHTOJIOTHH, YKOJIOTHH ); METOJJAMH CaMOCTOSTEIFHOTO IIPOBEACHNS OHONOTHIECKUX HCCIIeJOBAaHUH B TaOOpaTOPHU U B IPHPOJE
(Habur0IeHIE, H3MEPEHHe, IKCIICPUMEHT, MOACIUPOBAHNUE);

OBJIaJICHIE OOYYAIONIMMICS yMEHUSIMU: CaMOCTOSTEIBHO HaXOAUTH, aHAM3HPOBATh M HCIIOIB30BAaTh OMOIOTHYECKYI0 HH(OPMAIHIO;
ITOJIb30BATHCA 6”0HOFI/I‘{CCKOI‘/’I Tele/IHOJ'lOl"l/ICf/i H CHMBOHMKOﬁ; yCTaHaBJIUBaThL CBA3b MEXAY Pa3BUTUEM 6I/IOHOFI/II/I U COIMAJIBHO-
SKOHOMHYECKHMH ¥ SKOJOTHYECKUMH IIPOOIeMaMH 4eIOBEYECTBA; OLEHHWBATH IIOCIEACTBHS CBOEH JEATETBHOCTH II0 OTHOIICHUIO K
OKpY)Xalolllel TMpUPOIHOH cpene, COOCTBEHHOMY 3[0POBBIO M 3/J0POBBIO OKPYKAIOUIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATH MEphl
npoUIaKTHKK HHPEKIMOHHBIX 3a00JIeBaHKH, IPaBHIIa MMOBEACHHS B MPUPO/Ie U obecredeH s 0e30MacHOCTH COOCTBEHHOI KU3HEICATEIbHOCTH



B UPE3BBIUAMHBIX CHUTyalMsAX MPHUPOJHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE HAaydHbIE OTKpBITHS B 001acTH
OHOJIOTHH;

pa3BuUTHE y 00yJaIOIUXCS UHTEIEKTYalIbHbBIX 1 TBOPUECKUX CIIOCOOHOCTEH B MpOIECCe 3HAKOMCTBA C BBIAAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMHU HCCIEIOBAHUSIMHU B OMOJOTHM, pelIaeMbIMHU €0 IpOoOIeMaMH, METONOJIOTHEeH OMOIOTHYECKOr0 HCCIEIOBAHUs, IPOBEICHHS
9KCIICPHIMEHTAIILHBIX UCCIIEOBAHHH, PEIICHUS OMOJIOTNYECKUX 3a1a4, MOACINPOBAHUS OHOJIOTNIECKUX 0OBEKTOB M IPOIECCOB;

BOCIHTAHHE Yy OOY4YalOI[UXCs LEHHOCTHOTO OTHOIIECHHUsI K )KMBOW MPHUPOJE B LEJIOM U K OTAEIbHBIM €€ OOBEKTaM U SBICHHSAM;
(OpMHUpOBaHUE PKOJIOTHYECKOH, TeHETHIeCKOH I'paMOTHOCTH, OOIIel KyIbTyphl MOBEICHUS B IPHPOAE; WHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

IIpUOOpeTeHNE 00YJarOIIMMHICS KOMIIETEHTHOCTH B PAI[IOHAIFHOM IPUPOIOTIOIB30BaHUH (COOIII0ICHNE TTPABHJI ITOBEICHUS B IPUPOJIE,
OXpaHBl BHIOB, JKOCHCTEM, OHOC(EpBI), COXpPaHEHHH COOCTBEHHOTO 3IOPOBbS M 3I0POBBS OKPYKAOIIUX JIoAeH (COOMOAeHUs Mep
npodurakTuky 3abosieBaHUH, obOecriedeHne 0e30MaCHOCTH JKHU3HEIEATeIbHOCTH B UPE3BBIYAIHBIX CHTYAIMsAX HPUPOIHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJIb30BaHUsI OHOIIOTHYECKUX 3HAHUH M YMEHUH B TIOBCEAHEBHOMN KHU3HU;

CO3/1aHMEe YCIOBUI AJIsI OCO3HAHHOTO BHIOOpa OOYYArOIIMMHCS WHAWBUIYaTbHOW 00pa3oBaTEelIbHON TPacKTOPHUH, CIOCOOCTBYIOLICH
MOCIIeyIoIEeMy PO(eCCHOHAIFHOMY CaMOOIIPEACIICHAIO, B COOTBETCTBHH C HHANBHIYaJIbHBIMH HHTEPECAMU 1 IIOTPEOHOCTSAMH PEruoHa.

OOb11ee 4nCIIO 4acoB, OTBEICHHBIX HAa M3y4YeHHE OMOJIOTHH Ha yriIyOJeHHOM YPOBHE CpeiHero obriero oopasoBaHus, coctaBisier 204
gaca: B 10 xiacce — 102 gaca (3 gaca B Hezemo), B 11 kimacce — 102 waca (3 gaca B Hezelo).

OT60p OpraHM3alOHHBIX (OPM, METOAOB U CPEACTB 0OyUEHHS OMOJIOTHH OCYLIECTBISETCA C YUIETOM CIEIU(UKU €ro COAEpKaHUA U
HAIPaBJICHHOCTH HA MPOJIODKEHIE OHMOJIOTHIECKOTro 00pa30BaHuUs B OPraHM3AIMAX CPETHETr0 MPOo(EeCCHOHAIBLHOTO U BEICIIIET0 00pa30BaHusI.

O0s13aTeIbHBIM YCIIOBHEM NPH 00yYeHHH OMOJIOTHH Ha YriIyOJIEHHOM YpOBHE SBISIETCS MPOBEICHUE JaOOPaTOPHBIX U MPAKTHYECKUX
pabot. Takxke ydacThe OOydYaroIIUXCs B BBINOJHEHHH NMPOEKTHBIX M y4eOHO-HCCIENOBAaTENbCKUX PabOT, TEMaTHKa KOTOPBIX OMpenenseTcs
YUYHTeJIeM Ha OCHOBE HMEIOIINXCS] MaTepHaIbHO-TEXHHYECKUX PECYPCOB M MECTHBIX IIPHPOIHBIX YCIOBHH.



COJEP)KAHHUE OBYYEHMUS
10 KUIACC

ConeprkaHue IporpaMMEl, BEIIEICHHOE KYPCU8oM, HE BXOAUT B IIPOBEPKY OCYNapCTBEHHOI ntorosoii arrecrammu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi OnoJOTHs — KOMIUIEKCHas Hayka. Kparkas mcropus pasButust Omosioruu. buomormdeckwe Hayknm W M3ydaeMble MU
npo6ieMsl. OyHIaMeHTAIbHBIE, TPUKIIAHbIE U TIOMCKOBBIE HAYYHBIE HCCIIEOBAHUS B OUOIOTHH.

3HaueHne OHOJOTHMH B (OPMHPOBAHHH COBPEMEHHOI eCTECTBEHHO-HAay4YHOH KapTHUHBI Mupa. [Ipodeccun, cBszaHHBIE ¢ OHOIOTHEH.
3HaueHue OUOJOTUH B MPAKTUIECKOH e TeTbHOCTH YeTI0BeKa: MEAUIINHE, CETbCKOM XO3SIHCTBE, MPOMBIIUIEHHOCTH, OXpaHe MPUPOIBL.

JemoncTpanuu

Hoptpertsr: Apuctotens, Teodpact, K. Jlunueit, XK. b. Jlamapk, U. dapsun, Y. I'apseit, ['. Menzaens, B. 1. Bepuaackwuii, 1. I1. I1aBnos,
W. U. Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, Ix. Yorcon, ®. Kpuk, . K. benses.

Ta6muis! 1 cxeMsl: «CBsI3b OMOJIOTHH C APYTUMHU HaykaMm», «CHcTeMa OMOIOTHIECKIX HayK».

Tema 2. JKuBble cucTeMbl H HX H3yYeHHe

JXuBble cucTeMBbl Kak IpeaMeT n3ydeHws Omomorun. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JHCKPETHOCTh U
LEIOCTHOCTh, CIIOXKHOCTb H YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTAHU3ALUsA, CaMOBOCIIPOM3BEICHUE, Pa3ApakKUMOCTh,
HN3MEHYUBOCTB, POCT U pa3BHTHE.

VYPOBHH OpraHM3aldu >KMBBIX CHUCTEM: MOJEKYJSIPHBIA, KJIETOYHbIM, TKAHEBbIM, OpPraHU3MEHHBIM, MOMYJIALHOHHO-BUI0BOM,
9KOCHCTEMHBIN (OroreoneHoTndeckuii), 6uochepHsiit. IIporecchl, TPOUCXOMAIINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU JKUBOTO. JKU3HD
Kak (opma cymiecTBoBaHus MaTepun. Hayku, n3ydaromue )KuBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIHH.

W3zyuenne xuBbIX cucteM. Metonsl 6uonormueckoi Hayku. HaGmioneHune, n3aMepeHue, 3KCIEPHMEHT, CUCTEMAaTH3alNsl, METaaHAIN3.
[Tonstue o 3aBucuMoOl M HezaBUcHUMOW nepemeHHOH. [InmanupoBanue skcnepumenta. [locraHoBka u mpoBepka runore3. Hynesas rumotesa.
IMonstue BoIOOpKK M e€ mocToBepHOCTH. Pazbpoc B Ouonormueckux maHHBIX. OIEHKa JOCTOBEPHOCTH INOIYYEHHBIX PE3ylbTaToB. IIpHdnHbI
HCKaXEHHS Pe3yJIbTaTOB SKCIepuMeHTa. [IoHsITHEe CTaTHCTUYECKOTO TecTa.

JdeMoncTpauuu

Tabmuie! 1 cxembl: «OCHOBHBIE IPU3HAKH KHU3HUY», «bronornueckne cucreMbl», «CBOWCTBa )KUBOI MaTepumy», «YPOBHH OpraHU3AINN
KHUBOU TIpupoab», «CTpoeHne KUBOTHOW KIETKM», «TkaHM >KMBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOTO OpraHm3Ma», «buoreoueHos»,
«buocdepar, «MeToabl U3y4eHNUs )KUBOU TIPUPOIBDY.

O6opynoBaHue: 1ab0paTOpHOE 000PYAOBAHUE IS IPOBECHUS HAOIIOICHUMN, N3MEPEHHI, SKCIICPUMEHTOB.

IIpakTHyeckas padora «/cronb30BaHue pa3THIHBIX METOJOB IIPU N3yIEHUHU JKHBBIX CHCTEMY.

Tema 3. Buonorus kierku

Knerka — cTpykTypHO-(DyHKIHMOHANIBHAS €OUHUIA KUBOTO. McTropust oTkpbiTus kietku. Paboter P. 'yka, A. JleBenryka. Knerounas
teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE IIOJIOXKEHHST COBPEMEHHOH KJIETOYHON TEOPUH.

Metoapl MOJEKYISpPHOH M KIETOYHOW OHOJOTMHM: MHKPOCKOIHMS, Xpomarorpadus, 31eKTpodopes3, METoJ MEYeHBIX aTOMOB,
muddepenmansHoe  HEeHTPUYTHPOBAaHNE, KyIbTUBHPOBAaHUE KIETOK. M3yuenue @ukcuposannvix Kiemok. DNEKTPOHHAs MUKPOCKOIWSL.
Konghokanvnas mukpockonus. Bumanvnoe (npudsicusnennoe) uzyyerue Kiemox.

JdeMoncTpauuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxeMsl: «CBETOBON MUKPOCKOID, « DIEKTPOHHBIH MUKPOCKOID», «ICTOpHS pa3BUTHS METOJOB MUKPOCKOIIHI.

O0opynoBaHKe: CBETOBOW MUKPOCKOII, MUKPOTIPENapaThl PACTUTENILHBIX, )KUBOTHBIX M OaKTEPHAIBHBIX KIIETOK.

[pakTuueckass padora «l3ydyeHne MeTOHOB KIETOYHOH Owonormu (Xpomarorpadus, smekrpodopes, auddepeHInaIbLHOES
uertpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKUHA COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIeMEHThl. Boia U €€ posib Kak pacTBOpUTENs, peareHTa, yyactue B
CTPYKTYPUPOBAHUH KIIETKH, TEIIOPEry sy, MUHepaibHble BElecTBa KIETKH, UX OHonornyeckast poiib. PoJib KAaTHOHOB M aHHOHOB B KIIETKE.

Opranndeckue BemlecTBAa KIETKH. buonormyeckue monmMmepsl. benkn. AMHHOKHCIOTHBIH cocTaB 0enkoB. CTPYKTYpHI OEIKOBOM
MoJtekysbl. [lepBuyHas cTpykTypa Oenka, menTHAHas CBs3b. BropuyHas, TpeTnuHas, 4eTBepTHYHAs CTPYKTypbl. [leHaryparms. CpolicTBa
oenkoB. Knaccupukanms 6enxos. bruonornueckue GyHKImn 0€nKkoB. [Ipuonsi.

VYrneBoasl. MoHOCaXapHIbl, JUCaXapyuabl, OJUrOcaXxapyu/Isl U moarcaxapuasl. OOMmuii miaH cTpoeHns ¥ (GU3NKO-XUMHYECKHe CBOHCTBA
yrieBo10B. bronorudeckue GyHKINH YTIEBOIOB.

Jlnmaper. TuapoumsHO-THAPOGOOHBIE cBoiicTBa. Knaccudukanus mumumoB. Tpurmunepuasl, (OchONHUIUIB, BOCKH, CTEPOHIBL
Bbuonornveckne ¢yHkumu aunugoB. OOmume cBoWCTBa OHONIOTHYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.

Hykneunossle kucnotsl. JJHK u PHK. Crpoenne nHyknenHoBbIx kucioT. Hykmeoruasl. IIpuniun xomruiemenTapHocTH. [IpaBuio
Yapragda. Crpykrypa JJHK — nBoitnast crimpans. Mecronaxoxaenue u ouonormdeckue Gyakun JJHK. Bugst PHK. @ynknun PHK B kiretke.

Crpoenne Mmonekynsl AT®. Maxkpospruueckue cBsizu B Moiekyine AT®. buonormueckue ¢ynkiuun AT®. BoccranoBneHHbIE
HEepEeHOCUNKH, HuX GYHKUMU B KieTke. [pyeue wnykneosuompugocgpamor (HT®). CexsenupoBanue [IHK. Memoow ecenomuxu,
MPAHCKPUNIMOMUKYU, NPOTNEOMUKU.

CrpykTypHast Ouonorus: OHOXUMHUUecKne U Onodu3nyueckre MCCIe0BaHHUsI COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPhI OMOMOJIEKYIL.
Mooenuposanue cmpykmypel u @ynkyuii ouomonexyn u ux komniexcos. Komnviomepnuiii ouzaiin u opeanuyeckuli Cunmes 6UOMOIEKYL U UX
HenpupoOHbIX AHATI0206.

JeMoncTpauuu

[Toptpetst: JI. [Tonusr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C. IIpy3unep.



Juarpammer: «PacnpeneneHue XMMHYECKUX 3JEMEHTOB B HEXHMBOW Npupone», «PacmpeneneHue XMMHUECKHUX JJIEMEHTOB B >KUBOM
TIPUPOTIE».

Tabmuusl 1 cxemsl: «llepnogudeckas TabmuLa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHHE MOJEKyIbl BOAbl», «BemectBa B cocTaBe
oprann3MoBy, «CTpoeHne MOJIeKynbl Oenkay, «CTpyKTypsl OelkoBoH MOJIEKyNbl», «CTpOeHHEe MOJEKYN YrieBomoB», «CTpoeHHe MOJIeKYI
munuaoBy, «HykinenHoBble KUCIOThD», «CTpocHue MoneKyasl ATDy.

O6opynoBaHue: XuMI4YecKas Mocyaa U 000pyI0BaHHE.

JlaGopaTopHas pa6ota «OOHapyKeHHE OCIIKOB C TIOMOIIBI0 KaUEeCTBEHHBIX PEaKIIHD).

JlabopaTopHasi padoTta «lccienoBanue HyKJIEHHOBBIX KHCIIOT, BBIJETECHHBIX U3 KJIETOK Pa3INYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIHH KJIETKH

Tums! KIETOK: 3yKapHOTHUYECKast U IpokaproTHyeckas. CTpyKTypHO-(DyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHne pokaproTHieckoi kiuetky. Kietounas creHka 6aktepuil 1 apxeid. OCOOEHHOCTH CTPOSHUS TeTepoTpodHOM 1 aBTOTpodHOH
MIPOKAPUOTHYECKHUX KIETOK. MeCTO U pojb MPOKapHOT B OHOLIEHO3aX.

CrpoeHre U (YHKIHOHUPOBaHHE dyKapHoTHueckor kieTku. [lna3maTudeckas MmemOpaHna (riasmanemma). CTpyKTypa Iia3MaTu4eckoit
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHIecKyio MeMOpaHy: maccuBHEIN (quddy3us, obneraénnas qudQy3ust), akTHBHBIN (TTepBHUYHBIN
W BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemMocts MeMOpanbl. PaboTa HaTpuii-KaliueBOro Hacoca. OHAOIMTO3: MHHOLMTO3,
¢arormTos. Dk3onnTo3. Kitetounas crenka. CTpykTypa n QyHKIMN KJIETOYHOH CTEHKH PACTEHHH, TPHOOB.

Huromnasma. Iuro3oms. Ilutockener. JIBmkenue muroriasmbl. OpraHouapl kiaeTkd. OxHOMeMOpaHHBIE OPraHOWIBI KIIETKH:
supomna3Marnaeckas cerb (OIIC), ammapat ['ombmkn, THM30COMEL, MX cTpoeHHe M (QyHKIHMH. B3anmMocBsa3p 0JHOMEMOpaHHBIX OPraHOWIOB
kieTkd. CTpoeHHe TpaHyISApPHOTO PeTHKynyma. Mexanusm nanpaenenus deaxos 6 JIIC. CuHTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIETOYHBIX
MeMOpaHn. ['magkuii (arpaHyisipHbIil) SHAOMIa3MaTHYeckuit petukynym. CekperopHas ¢yHkuus ammapata [onbmku. Moodugurkayus 6eixos 6
annapame I'onvoxcu. Copmuposka benxos 6 annapame I onv0ocu. TpaHCHIOPT BeLeCTB B KiIeTKe. Bakyonn pactutensHsix kinerok. Kiierounsiit
cok. Typrop.

[TonmyaBTOHOMHBIC OPTaHOM/BI KJICTKH: MUTOXOHIPHUH, IIACTHIBL. [Ipoucxosicdenue mumoxonopui u niacmuo. Cumbuocenesz (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHne W (GYHKIUM MHTOXOHAPHH M TIIAacTuA. I[lepBHYHBIE, BTOPHYHBIE W CIOXKHBIC IUTACTHIBI
(OTOCHHTE3UPYIOIIHX SYKapHOT. XIIOPOILIACTHI, XPOMOILIACTEI, JISHKOILIACTHI BBICIINX PAaCTEHUH.

Hemembpannsie opranonap! kietku CrTpoeHrne W (QYHKUUM HEMEMOpaHHBIX OPraHOHWIOB KIeTkH. Pubocombl. [Ipomescymounvie
@unamenmor. MukpoduIaMeHTsl. Akmunogvie Mukpoguiamenmoi. MBbIILICUHBIC KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbIUEUHbIX KIemoK.
Muxkpotpybouku. Kierounstii neHrp. CTpoeHHe M JBIKEHHE XTYTHKOB M pecHHYEeK. MHKpoOTpyOoukH nuroruiasmsl. llenrpuons. benku,
accoyuuposannvie ¢ Mukpouiamenmamu u mukpompyoouxamu. Momopuoie benxu.

SAnpo. OOGonouka sapa, XpPOMATHH, KapHoIUIa3Ma, SIPBILKH, WX CTpoeHHe W (QYHKIWH. SInepHbId OEJKOBBI MaTpHKC.
[TpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEpGhasHOM sifpe. Jyxpomamun u 2emepoxpomamuH. Benkwm XpoMaTHHA — THUCTOHBI.
Jlunamuxa soeproii 06010uKU 6 Mumose. HA0epHvill mpaHcnopm.

Knerounsie BkmtoueHns. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKaprOT (PacTUTEIbHON, JKUBOTHOM, TPHOHOM ).

JemoHcTpanuu

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

Tabmuus!l n cxemsl: «CTpoeHHE 3YKapHOTHUECKOH KIEeTKH», «CTpoeHHe KMBOTHOH KIeTKH», «CTpoeHHe PacTHTEIbHOH KIETKH»,
«CTtpoeHre MUTOXOHIPUIY, «SIapo», «CTpoeHHe MPOKapHOTUUECKON KIETKUY.

OO6opynoBaHre: CBETOBOM MHKPOCKOM, MHKPOMNpENapaThl PacTUTENBHBIX, XWBOTHBIX KIETOK, MHKPOIpEHnaparsl OaKTephuaabHBIX
KJIETOK.

JlaGopaTopHas padora «/3ydeHne CTPOCHHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne CBONCTB KJIETOYHOH MEMOpPaHbD».

JlabopaTopHasi padoTta «lccienoBanue MIa3MOIN3a U JETIa3MONIN3a B PACTHTENBHBIX KIIETKAX».

IIpakTnyeckas padora «/3ydyeHne IBIKEHHS IUTOIUIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB M IPeBpalliecHHe JHEPIUH B KJIeTKe

AccUMIIAINS ¥ AUCCUMWIISALUS — IBE CTOPOHBI MeTabonm3ma. THIEl oOMeHa BeIIecTB: aBTOTPO(MHBIA U reTepoTpodHBIA. YyacTue
KHCIIOpoJa B OOMEHHBIX ITpoleccax. JHepreTuueckoe odecredeHne KieTku: npespamenne AT® B oOMeHHBIX mponeccax. depMeHTaTUBHBIN
XapakTep peakiuil KIeTOYHOro MeTabonmn3Ma. DepMeHThl, HX CTpOeHHe, CBOMCTBA U MeXaHH3M aeicTBus. KodepmenTsl. Otinnuns GpepMeHTOB
OT HEOPraHWYeCKHX KaTalnu3aTopoB. bBenku-akTHBAaTOphl M OENKU-MHIHOWTOPHI. 3aBUCHMOCTh CKOPOCTH (EPMEHTAaTUBHBIX pEaKIUi OT
pa3u4HBIX (HaKTOpOB.

[lepBuuHBIl CHHTE3 OpPraHUMYECKUX BEHIECTB B KieTKe. DOTOCHHTE3. AHOKCULeHHbI U OKCU2eHHbl (omocunmes y baxmepuil.
Ceemocobupaiowjue nuemenmvl U nueMeHmyvl peakyuorHo2o yenmpa. Ponb xmoporuiactos B mpouecce (potocunresa. CBeToBast 1 TEMHOBAsS
¢dazel. Domoovixanue, Cs., Cq. u CAM-munvr pomocunmesa. IlpogykTuBHOCTH (hoTOCHHTE3a. BrusHme pasnmmuHbIX (HAKTOPOB Ha CKOPOCTH
¢dorocuHTe3a. 3HaUeHHE POTOCHHTE3A.

XemocuHTe3. Pa3sHooOpasme OpraHM3MOB-XEMOCHHTETHKOB: HUTPHQHIUPYIONIHE OaKTepHH, Kelne300aKTepHH, CepoOaKTepHH,
BOJIOPOJHBIC OaKTepHH. S3HAUCHHE XEMOCHHTE3a.

Ana’poOHBIe opraHu3Mbl. Bunbr 6poxenus. [IpomykTsl OposkeHUSI M MX HCIOJIB30BAaHHE YETIOBEKOM. AHA3pOOHBIE MHKPOOPTaHU3MbI
KaK 00bEKThI OMOTEXHOJIOTHHU U BO30yauTe M OOJIe3HEH.

AnpoOHbIE OpraHu3Mbl. JTambl 3Heprerudeckoro odmena. IloaroroBurenbHelil 3Tam. [Nnkonn3 — OECKUCIOPOAHOE paclielieHne
TJIFOKO3BI.

buonorunueckoe OKHCJICHHEC, HUJIU KIICTOYHOC AbIXaHHUC. Ponb MI/ITOXOH)lpI/Iﬁ B Iponeccax OHMOJIOTHYECKOT0 OKHMCIIEHHS. I_lI/IKJ'lI/I‘[eCKI/Ie
peakiuu. OxucnurensHoe (ochopummpoBanue. Iuepeus membpannozo epaduenma npomoros. Cunmez ATD: paboma npomonnoti ATD-
cunmasvl. TIpenMyIecTBa a3poOHOTr0 MyTH 0OMEHa BEIIECTB nepel aHadpoOHbIM. D(H(HEKTUBHOCTD IHEPIETHIECKOT0 0OMEHa.

JeMoncTpauuu

[Moptpetsr: [x. IIpuctau, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «DoTOCHHTE3», «DHEPreTUUeCKuit 00MeHy, «brocuuTes 6enkay, «CTpoeHue hepMeHTa», «XEMOCHHTESY.



OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHUE JIsl IPUTOTOBJICHUS TOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHast pa6oTa «/I3yueHue KaTaINTHIECKOH aKTUBHOCTH ()epMEHTOB (Ha MPUMEpEe aMHIIa3bl I KaTalla3bl)».

JlaGoparopHas padora «/3yyeHue GepMEHTATUBHOIO PACLICIIICHUS EPOKCH/IA BOJIOPOA B PACTUTENIBHBIX M JKUBOTHBIX KIETKAX».

JlabopaTopHast pa6oTa «CpaBHeHHE IPOIECCOB (POTOCHHTE3A 1 XEMOCHHTE3a».

JlaGopaTopHas pa6ota «CpaBHEHHE IIPOLIECCOB OPOKEHHS U IBIXAaHHSY.

Tema 7. HacneacTBenHass MHpopManus U peaau3anus eé B KJIeTKe

Peaknmm MarpmuHoro cuHTe3a. [IpMHIMIT KOMIUIEMEHTapHOCTH B pEaKIMIX MaTPUYHOTO CHHTe3a. Peanmsammsi HaclieICTBEHHON
nHpopmaru. ['eHeTHuecKuii kox, ero cBoiicta. Tpanckpumnimsa — MaTpuuHblii cuaTe3 PHK. TIpuHIMITEI TpaHCKPUIIMK: KOMIUIEMEHTAPHOCTH,
aHTHNAPAIUICTBHOCTD, ACUMMETPIYHOCTE. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemre. Hexooupyrowue PHK.

Tpancmsuus u e€ stansl. Yuactue TpancnopTHeIx PHK B 6nocuntese 6enka. YcnoBus 6uocunresa 6enka. KonupoBanue aMHHOKHCIIOT.
Ponp pnbocom B GnocuHTE3E OenKa.

Cospemennvie npeocmagienus o cmpoenuu 2eros. OpraHu3alsd reHOMa y NMPOKApHOT U 3yKapHOT. Peryssinus akTHBHOCTH I'€HOB y
npokapuot. I'mmore3a omnepona (®. JKakob6, XK. Mano). Moaexynapuvie mexanusmul dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
pecyasiyuu pabomul 2enos. Perymsius 0OMEHHBIX IIPOIIeccoB B KieTke. KirleTouHsIii romeocras.

Bupycel — HekieTouHsle (OpMbI JKH3HM M oOauratHble napa3utbl. CTpOEHHE NPOCTBIX M CIOXKHBIX BHPYCOB, PETPOBHPYCOB,
Oakrepuodaros. JKuszuennwiti yuxn JJHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuogacos. Obpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a0o1eBanus 4enoBeka, )UBOTHEIX, pacteruid. CIIN/I, COVID-19, connanbHble 1 MEIUIUHCKIE IPOOIEMBIL.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatar) cmpyxmypuoix 6uonocuueckux oannvix. Hanomexnonocuu 6
6uonozuu u meouyune. Ipocpammupyemvle pynkyuu 6eixos. Cnocobsl 00CcmasKu iekapcme.

JemoHcTpanuu

[Toptpetsr: H. K. Konsnos, JI. . UBaHOBCKMIA.

Tabmuie! u cxemsl: «brocnnTes Genkay, «I eHeTHYecKHH Koay, «Bupyce», «baktepuodarm».

[pakTuueckas padora «Co3naHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBIH ITHKJ KJIETKH

Knerounstit mukn, ero mepuoxel u perymsinus. WHtepdaza m muto3. OcoOSHHOCTH TPOIECCOB, HMPOTEKAIOIIUX B HHTEpdase.
IMoaroToBka KIETKH K JeNeHUIO. [IpecCHHTETHYECKUH (IIOCTMUTOTHUYECKHUiT), CHHTETHYECKHH M HOCTCHHTETHYECKHH (IPEMHUTOTHYECKHIA)
TepHo. sl HHTEp(haskl.

Matpuunsiit cunre3 JIHK — permkauusa. Ipunnunser pemnukanuu JHK: xoMmiaeMeHTapHOCTb, MOJyKOHCEPBATUBHBIM CHHTE3,
aHTHNapauieIbHOCTh. Mexanmsm permukaiun JTHK. Xpomocombl. CtpoeHrne xpomocom. Tergomepsl U Tenomepasza. XpOMOCOMHEIH HaOop
KJIETKH — KapuOTHUI. J{MIUTONIHBINA U rarIonIHbI Habopel XpoMocoM. ['oMoorndHbEIe XpOMOCOMBI. [107I0BBIE XPOMOCOMBI.

Henenne wietkn — muro3. Cragum MHTO3a M INPOHMCXOSIIME B HHUX Mpouecchl. Tumbel MuTo3a. KapHoKMHE3 M IUTOKHHE3.
Buonornueckoe 3HaUeHHE MUTO3A.

Perymsamus MuToTHYeCKOT0 IIUKIIA KIeTKH. [IporpaMmupyemas KireTouHast rubesb — aroInTos.

Knerounoe sapo, XpoMOCOMBI, (YHKIIMOHANBHAS TCHOMHUKA. Mexanuzmbl nporugepayuu, ouggepenyuposku, cmaperus u eubenu
Kkiemok. «Lugpposas xnemxa» — buoungopmamuyeckue mooenu PyHKYUOHUPOBAHUSA KIeMKU.

JeMoHCcTpanuu

Tabmump! u cxembl: «KH3HEHHBIH UK KICTKH», «MuT03», «CTpoeHHe XpoMocom», «Permmmkarust JTHK».

O0opynoBaHKe: CBETOBOW MUKPOCKOII, MUKpOpenaparthl: «MHUTO3 B KIIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3yyeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopaTopHast pa6oTa «HabnoneHne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenne U pyHKUHH OPraHU3MOB

Bronormueckoe pasnoobpasue oprann3MoB. OAHOKIETOUHBIE, KOJIOHHATBHBIE, MHOTOKJICTOUHbIE OPTaHU3MBI.

OCOOSHHOCTH CTPOEHHMSI M IKU3HENEATEIbHOCTH OJHOKIETOYHBIX OpraHU3MOB. bakrepum, apxed, OJHOKIETOYHbIE TI'PUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, IPyTHe MPOTUCTH. KoJIoOHNaIbHbBIE OpraHU3MBIL.

B3aumocBs3b yacTeil MHOTOKJIETOYHOTO Oprann3Ma. TkaHH, OpraHsl M CHCTeMbI opranoB. OpraHu3M Kak efuHoe 1enoe. ['omeocras.

Txanu pacrennit. TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAs, TOKPOBHAS, IPOBOASIIAS, OCHOBHAsA, MexaHH4Yeckass. OcoOeHHOCTH
cTpoeHus, GYHKIUH 1 PacIIOI0KEHUs TKaHEeH B OpraHax pacTeHHi.

TxkaHW KWBOTHBIX M dYelOBeKa. THIBI JKHBOTHBIX TKaHEH: SIHTENHANbHAs, COEAMHMTENbHAas, MbIIedHas, HepBHas. OcoOEHHOCTH
cTpoeHus, GYHKIIUH U PACIIONOKEHHS TKaHeil B OpraHax )KHBOTHBIX U UEJIOBEKa.

Opranbl. BereraTuBHBIE U reHEepaTHBHBIE OpPraHbl pacTeHnil. OpraHbl 1 CHCTEMBI OPIaHOB )KUBOTHBIX U yenoBeka. DyHKIMM OpraHoB U
CHCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTsl OZHOKJIETOUYHBIX U MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbI W BHYTpeHHUi
ckener. CTpoeHHe U TUIIBI COSTMHEHNUS KOCTEH.

JIBixeHne opranu3MoB. J[BHKeHHE OJHOKIETOUHBIX OPTaHU3MOB: aMEOOHMTHOE, KT'YTUKOBOE, PECHIYHOE. [IBIYKEeHHE MHOTOKIIETOUHBIX
pacTeHui: TPONU3MBI ¥ HACTHH. J[BIDKEHIE MHOTOKJIETOUHBIX )KUBOTHBIX M YEJIOBEKa: MBIIIeUHas cucTeMa. Pediexc. CkeleTHbIE MBI U UX
pabora.

ITutanue OpraHu3sMoOB. l_[Ol"_HOLLIeHI/Ie BOJbI, YIVIEKHUCJIOTO ra3a W MHHEPAJIBbHBIX BELIECTB pPACTCHUAMU. [IuTaHue >KUBOTHBIX.
BuyTpumonoctTHoe ¥ BHYTpPHKIETOYHOE THINEBapeHHe. [IuTaHMe IO3BOHOUYHBIX JKMBOTHBIX. OTHENBl MNHUIIEBApUTENHFHOTO TpPaKTa.
[TuieBapurenbHble xkenessl. [IneBapuTenpHas cucTeMa 4eloBeKa.

Jpixanue oprann3MoB. J{pixanne pacteHuil. [lpixanue xuBOTHBIX. Juddysns razoB uepes moBepxHOCTh KIeTKH. KokHoe apIxanwme.
ﬂbIXaTeﬂbHaﬂ TMOBEPXHOCTh. )KaGE:pHoe U NErovyHoe JBbIXaHHE. ﬂbIXaHI/Ie IO3BOHOYHBIX KUBOTHBIX M YCJIOBCKA. 3BOH}OL1PIOHHOC YCJIOXKHEHUE
CTPOCHHUS JETKUX TTO3BOHOYHBIX KUBOTHBIX. JIpIXaTelbHAs CHCTEMa YeloBeKa. MeXaHNW3M BEHTHILIIUH JIETKHX y ITHI M MIIEKOINTAIOIINX.
Perymsiuust npixanust. J{pixaTensHble 00bEMBIL



TpaHcmopT BeuiecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PaCTeHUH. TpaHCIOPT BelecTB Y )KUBOTHBIX. KpoBeHOCHAs cuctema u eé
opranbsl. KpoBeHOCHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyrm kpoBooOparmeHus.
OBOJIIOLHOHHBIE YCIO0KHEHHSI CTPOEHHSI KPOBEHOCHOH CHCTEMBI TO3BOHOUHBIX KMBOTHBIX. PaboTa cepaua u e€ perymnsmus.

Beinenenne y opranm3moB. Buimenenue y pacrenumil. Breigenenue y xuBoTHBIX. COKpaTHTENbHBIE Bakyodw. OpraHbl BBIIEICHHS.
OunbTpanus, cekpenus M 0OpaTHOE BcachlBaHME KaK MEXaHHM3MBI Pa0OTHI OpraHoB BblieneHUs. CBS3b IOJIOCTH Tela ¢ KPOBEHOCHOH M
BBIICIUTEIBHOW CHCTeMaMHU. BplleneHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHue M (yHKUMOHHMpOBaHHE He(dpoHa.
O06pazoBaHKe MOYH Y YEJIOBEKa.

3anmra y OpraHu3MoB. 3alluTa Y OJHOKIETOYHBIX OpraHn3MoB. Criopsl OakTepHuii U MUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUYHBIX
pacrenuii. Kytukyna. Cpencrsa naccuBHOM U XUMUYECKOM 3amiuThl. OUTOHLUABL.

3amuTa y MHOTOKJIETOYHBIX XKHUBOTHBIX. [IOKpOBBI 1 MX Mpon3BO/HBIE. 3aIUTa OpraHu3Ma oT Oone3Hel. FIMMyHHas cucTeMa 4enoBeka.
KieTouHslif 1 TyMOpaJbHBIA UMMYHHTET. BpokI€HHBIN U NMpHOOPETEHHBIH crenuuIeckuii NMMYHHUTET. TeopHst KIOHAJIBHO-CEIEKTHBHOTO
nmmyHureta (I1. Opmux, ®@. M. Beprer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHU3MOB. Poib BpOXIEHHOTO UMMYHHTETa B Pa3BUTHU
CHCTEMHBIX 3a00JICBaHHHA.

Pa3znpaxuMocTh U peryssinus y opranu3MoB. Pa3ipakuMocTh y OJHOKIETOUHBIX OpraHu3MOB. Takcucsl. Pa3npaxuMocTs U peryisanus
Yy pacTeHuii. PocToBbI€ BELIECTBA U UX 3HAUEHHUE.

Hepsras cucrema n pediekTopHast peryisiius y >KUBOTHBIX. HepBHast cucteMa u e€ oTaeinbl. DBONIIOINOHHOE YCIOKHEHNE CTPOCHUS
HEPBHOW CHUCTEMBI y KMBOTHBIX. OTHENBl TOJOBHOTO MO3Ta IO3BOHOYHBIX XHMBOTHBIX. Pediexc m pedraexropnas myra. besycinoBuele u
YCIIOBHEIE pedIeKchl.

I'ymopanbHas perymnsius U SHIOKPUHHAS CHCTEMa JKHMBOTHBIX U deroBeka. JKenessl SHAOKPUHHON CHCTEMBI M UX TOPMOHBI. JlelicTBre
TOPMOHOB. B3anMOCBsI3b HEPBHOM 1 SHIOKPHHHOI crucTeM. [ umoTtanamo-runodusapHas cucrema.

JemoHcTpanuu

[Toptper: Y. I1. I1aBnos.

Tabmumel 1 cxembl: «OIHOKIETOUHBIE BOXOPOCIH», «MHOrOKIeTouHble Bomopociu», «bakrepum», «IIpocreiimme», «OpraHbt
I[BETKOBBIX pacTeHUit», «CHCTEMbI OPraHOB MO3BOHOYHBIX XHBOTHBIX», «BHyTpeHHee cTpoeHHe HaCeKOMBIX», «TkaHH pacTeHH», «KopHeBbIe
cucteMsl», «CtpoeHne crediss», «CTpoeHHe JIUCTOBOH ITaCTHHKMY, « TKaHU )KUBOTHBIX», «CKeleT 4yenoBekay, «[IumeBapurenbHas cucTeMay,
«KpoBeHocHast cucteman, «llpixarenbHas cuctema», «HepBHas cuctema», «Koxa», «MplmeuHas cucreMay, «BplaenurenbHas cUCTEMay,
«OHJOKpHUHHAs cucreMay, «CtpoeHue Mplmnb», «MMmMmyHnTer», «KumewynomonoctHsley, «CxemMa NUTaHUS pacTeHuil», «KpoBeHOCHBIE
CHUCTEMBbl MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IlaHapumn», «BHyTpeHHee cTpoeHHE NOXIEeBoro uepss», «HepBHas
cuctema peiO», «HepBras cucrema marymkm», «HepBHas cucrema mpecmbikarommxcs», «Hepsras cucrema nrumy», «HepBHas cucrema
MJICKONHMTAOmMNX», «HepBHas cucrema uenoBekay, «Pediexcy.

Ob6opynoBaHKe: CBETOBOH MHKPOCKOII, MHKPOIpENapaTsl OJHOKICTOYHBIX OPraHH3MOB, MHKPOIpENapaTbl TKaHEH, pPaKOBHUHBI
MOJITIOCKOB, KOJUICKIIMK HaCEKOMBIX, HTTIOKOXKHX, KHUBBIE IK3EMIULIPHl KOMHATHBIX PACTECHHH, repOapuyl pacTeHUH pa3HBIX OTENOB, BIAKHEIC
MIpemapaThl >KHBOTHBIX, CKEJIETHI II03BOHOYHBIX, KOJUIEKIIMU OECII03BOHOYHBIX KUBOTHBIX, CKEIIET YeI0BeKa, 000pyA0BaHNE I JEMOHCTPAIUU
MOYBEHHOTO ¥ BO3JAYIIHOTO TNHUTAaHWS DPAcCTEHMH, pacIieIUIeHHsl KpaxMmaia M OelKoB oA JeHCTBHEM (EepMEeHTOB, 00OpyHOBaHME JUIS
JIEMOHCTPAllMM OIBITOB IO M3MEPEHMIO >KU3HEHHOM EMKOCTU JIETKUX, MEXaHH3Ma J[bIXaTeNbHBIX ABHXKEHUIl, MOAENH TOJIOBHOTO MO3ra
Pa3IHYHBIX KUBOTHBIX.

JlabopaTopHasi paboTa «/3yueHue TkaHel pacTeHUII».

JlaGopaTopHas padora «/3ydeHne TKaHeH KUBOTHBIXY.

JlabopaTopHasi paboTa «l3yueHue opraHoB [BETKOBOT'O PACTEHHS».

Tema 10. Pa3MHo:keHHEe U pa3BUTHE OPraHU3MOB

®DopMBI pa3MHOXKEHHSI OpraHU3MOB: Oecrionoe (BKJIIOYas BETETAaTUBHOE) M II0JIOBOE. Bupl 0ecrosioro pasMHOKXEHHs: MOYKOBAaHHE,
cropysiys, pparMeHTanus, KIIOHIPOBaHHUE.

[onoBoe pazmHoxeHue. [lomoBbie KiIeTKH, Wi rametsl. Meiios. Cragun Mmeiioza. [loBenenne xpomocoM B Mmeiiose. Kpoccuarosep.
Buonornueckuit cMpici Melio3a U IOJIOBOro npoliecca. Melio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IpemzapoasimeBoe pas3sutHe. lameToreHe3 y >KHBOTHBIX. IlomoBble »kenme3pl. OOpa3oBaHHE M Pa3BUTHE TMOJIOBEIX KIIETOK.
Crnepmaroreses u ooreres. CTpoeHHe MOJIOBBIX KIETOK.

OmIo10TBOpEHNE W SIMOPHOHATIFHOE Pa3BUTHE KUBOTHHIX. CIIOCOOBI OTUIOIOTBOPEHNUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.

WunuBuayansHOE pa3BUTHE OPraHN3MOB (OHTOTEHE3). DMOPHONIOTHs — HayKa O Pa3BUTHH OPraHU3MOB. Mopgozcenes — 00Ha U3 21aHbIx
npobnem smobpuonocuu. Konyenyus mopgozcenos u mooeau mopgocenesa. Cragum >MOpHOTEHE3a JXKHUBOTHBIX (HA TPHMEpE JIATYIIKH).
Hpob6nenne. Tumbl npobnerus. Jemepmunuposannoe u Hedepmunupogantoe opobdaerue. bBracmyna, muner 6aacmyn. OCOOEHHOCTH IpOOIEHUS
MJIEKOIUTAIONIMX. 3apObIIIEBbIe JTUCTKH (TacTpyiauus). 3aKiagka OpraHoB U TKaHEH M3 3apOAbIIIEBHIX JUCTKOB. B3aumHoe BiusHUe yacTeit
pa3BHBAONIETOCS 3apojblma (IMOpHOHANBHAS WHAYKOWA). 3aKilaika IUlaHa CTPOCHUS JKHBOTHOTO KaK pe3yNbTaT HepPapXUIeCKHX
B3aMMOJEHCTBHI reHOB. BrusiHre Ha SMOpHOHATIBHOE Pa3BUTHE PA3TIMYHBIX (PaKTOPOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pasButme xuBOTHHIX. IlocTomMOpmoHamsHEI mepuon. IIpsmMoe m Hempsimoe pas3ButHe. PaszButme ¢ MeramopdoszoM y
0ECIO3BOHOYHBIX M MMO3BOHOYHBIX JKHBOTHBIX. BHOJOrHUeckoe 3HaueHHE MPSMOTo M HEMpPSMOTO Pa3BUTHS, MX PACIPOCTPaHEHHE B MPHPOJIE.
Tums! pocTa )XUBOTHBIX. DaKTOPHI PETYIAINN POCTa KHUBOTHBIX U denoBeka. CTaauu MocTIMOPHOHAIBHOTO Pa3BUTHS Y KUBOTHBIX M YEIOBEKA.
[Tepuoapl oHTOreHe3a yenoBeka. CTapeHHe U CMepTh Kak OMOJIOrHYECKUe MPOLECCHI.

PasMHOXeHHE U pa3BUTHE pacTeHuit. ['aMmeTodur u copodut. Meito3 B *KU3HEHHOM IHKIIE pacTeHuit. O6pa3oBaHue Crop B Mmporecce
Mmeiio3a. ['amerorenes y pacrenmii. OIIOZOTBOpPEHHE ¥ Pa3BHTHE DPACTUTENBHBIX OPraHW3MOB. J[BOHHOE OILUIOJOTBOPEHHE Y IBETKOBBIX
pactenuii. OOpa3oBaHKe U pa3BUTHE CEMEHH.

MexaHU3MBI PETYISIUN OHTOT€HE3a Y PAaCTeHUH 1 KUBOTHBIX.

JdeMoHcTpanuu

Moprpersr: C. I'. Hapammn, X. [lneman.

Tabmuupl u  cxembl: «BereratnBHoe pasMHOXeHHE», «THIBI 0ECHONIOro pasMHOXKEHHS», «Pa3sMHOXEHHE XJIaMUIOMOHAIIbD»,
«Pa3MHOXeHUe 3BrieHbD», «Pa3MHOXKeHHe THapb», «Meio3», «XpomMocoMel», «l'ameroreHes», «CTpoeHHE SIMLEKIETKH U CIIepMaTo30UIay,



«OcHOBHBIE cTaauu OHTOTreHe3ay, «[IpsaMoe u Hempsimoe pa3zBuTHeY, «Pa3BuTHe Malickoro xyka», «Pa3Butne capanuny, «Pa3BuTHe JATYIIKI,
«/IBOliHOE OIUIONOTBOPEHHME Yy LBETKOBBIX pacTeHHil», «CTpOeHHE CEMSH OJHOMOJBHBIX U JBYIOIbHBIX pacTeHU», <«OKu3HEHHbIH LuKI
MOPCKOH KamycThl», «OKHU3HEHHBII LUK MXay, «KU3HEHHBIH UK TalOpOTHUKAY, «OKM3HEHHBII UK COCHBIY.

O06opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIPETIApaThl SHIEKIETOK U CIIEPMaTO30M[0B, MOAENb «[{MKII pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «/3yueHue cTpOCHHUS IOJIOBBIX KIETOK Ha FOTOBBIX MUKpPOIIpENapaTaxy.

IIpakTnyeckas pabora «BplsiBIeHNE TPU3HAKOB CXOACTBA 3apPOABIIIEH MO3BOHOYHBIX )KUBOTHBIXY.

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKCHUS BBICIIUX PACTEHUN».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH U M3MEHYMBOCTH OPTraHU3MOB

Vcropust cTaHOBIICHHS U pa3BUTHS TeHETHKHU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb oTeuecTBEHHBIX YIEHBIX
B pasButuu reHetuku. Padotsr H. K. KomeroBa, H. U. Basunosa, A. H. Benosepckoro, I'. . Kapneuenko, 0. A. ®umumyenko, H. B.
Tumodeea-Pecosckoro.

OCHOBHBIE TE€HETHUECKUE IOHSATUS M CHMBOJBL [ OMOJIOTMYHBIE XpPOMOCOMBI, a/UIENIbHbIE T'€Hbl, aJbTEPHATHBHBIC IPU3HAKY,
JOMUHAHTHBII M PELIECCHBHBIA NPH3HAK, T'OMO3WIOTA, I'€TEPO3UTOTa, YUCTAs JIMHHA, THOPHUABI, TeHOTHI, (GeHOTUr. OCHOBHBIE METOJbI
TeHETHKH: THOPUIOJIOTNIECKUH, ITUTOIOTHIECKHH, MOJIEKYIIIPHO-T€HETHYECKHUH.

JdeMoncTpauuu

Iloptperts: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckuii, I'. 1. Kapneuenxo, 0. A.
Ounmumaenko, H. B. Tumogees-PecoBckmii.

Tabmuis! 1 cXeMsl: «MeToIbl TeHeTHKI», «CXEeMBI CKPEIINBAHI».

JlaGopaTopHas padora «/po3oduia kKak 00bEKT ITeHETHUECKIX HCCIICTOBAHUI.

Tema 12. 3aK0HOMepHOCTH HACIeACTBEHHOCTH

MomnorubpumHoe ckpemuBanue. IlepBblii 3akoH MeHzmens — 3akoH eIMHOOOpasus THOPHIOB IEpPBOTO MOKoJeHWs. [IpaBmio
JOMHHHUpOBaHUs. BTopoil 3akoH MeHnens — 3aKoH pacUICIUICHUs] HPH3HAKOB. LluTonormdeckrne OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHHS.
l'unore3a yMCTOTHI ramer.

AHanmusupylomee CKpelluBaHHe. I[IpOMEXYyTOUHBIH XapakTep HAaclIeHOBaHHA. PaciierieHne TNPHU3HAKOB IIPU  HEMOIHOM
JIOMUHUPOBaHHH.

JurnOpuanoe ckpemuBaHue. TpeTwid 3akoH MeHzens — 3aKOH HE3aBHCHMOTO HacJeIOBaHHS NPU3HAKOB. LuTonornieckue OCHOBBHI
JUTHOPHTHOTO CKPELMBAHUSL.

CueruieHHOE HacieloBaHue Npu3HakoB. Pabotel T. Moprana. CuemsieHHOe HacleOBaHHWE I'€HOB, HApYyLIEHHE CLEIUICHHS MEXTy
reHaMH. XpOMOCOMHasI TEOPHsl HACTIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M ONPEEICHUS 101a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH U reTeporaMeTHbIH
non. ['eHeTHyeckas CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CHEIUIEHHBIX C TTOJIOM.

l'enotun kak nenoctHas cucrema. [lneloTponus — MHOXECTBEHHOE AeHCTBHE IeHa. MHOXECTBEHHBIH aiuienusM. B3aumoneiictue
HealsenbHbIX TeHoB. KommnemenTapHocTs. Onucras. [TommmMepus.

I'eHeTnyecknii KOHTPOJb PAa3BUTHS PACTCHUH, JXMBOTHBIX M 4YeJOBEKa, a TakKe (PU3MONOTMYECKHX IIPOIECCOB, MOBEACHHS U
KOTHHTHMBHBIX (QYHKIWH. ['eHeTHdYeckne MeXaHM3Mbl CHMOMOTEHe3a, MEXaHHW3MBbl B3aHMOJACHCTBHS «XO3SMH — IapasuT» U «XO3SIMH —
MHKpoOnomy. ['eHeTHIecKHe aCeKTH KOHTPOIIS ¥ M3MCHEHHUS HAacIeACTBEHHON HH(OPMALUH B TOKOJIEHUSIX KIETOK M OPTaHU3MOB.

JeMoHCcTpanuu

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

Tabmuup! u cxemsl: «IlepBblit u BTOpoit 3akoHbl Menaems», « Tpetuit 3akon Menaens», « AHATU3UPYIOIee CKpelnBanuey, «Henonnoe
JoMHHHUpOBaHUe», «CIemeHHoe HacleJOBaHWEe IPHU3HAKOB Yy apo3oduiel», «['eHetnka moma», «Kapmorum dwenosekay, «Kapuortum
npo3oduibl», «KaproTun nTuib», «MHOKECTBEHHBIH amnenu3my», «B3auMoielicTBrue TeHOBY.

Ob6opynoBanne: MoOJENb A AEMOHCTPalMH 3aKOHOB €IWHOOOpa3ws THOPMAOB MEpBOTO TOKOJICHWS W PACHICIUICHHS HPH3HAKOB,
MOZENb ISl AEMOHCTPAlM 3aKOHA HE3aBHCHMOTO HACIIEIOBAaHMS IPU3HAKOB, MOJENb Ul JEMOHCTPAIMH CIEIUICHHOTO HAaclIeJOBaHUS
MIPU3HAKOB, CBETOBOH MHKPOCKOII, MUKpompernapart: «J{po3odua.

IIpakTHyeckas padorta «/3ydyeHne pe3yTTaTOB MOHOTHOPHIHOTO CKPEIIUBAHKS Y IPO30(HIBI».

IIpakTnyeckas padora «/3ydyeHue pe3yIbTaTOB JUTHOPHIHOTO CKPELINBAHUS Y APO30(UIIBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHotuna M cpenpl npu GopMupoBaHud (eHoTHna. Vi3MeHuMBOCTh MpH3HAKOB. KadecTBEHHbIE U KOJIMYECTBEHHBIE
MIPU3HAKA. BB N3MEHYNBOCTH: HEHACIIEJICTBEHHAS M HACJIC[CTBEHHAS.

MoandukanuonHas H3MEHYHBOCTh. Pomb cpenpl B (OpMHpPOBaHME MOAMGHKAMOHHON m3MeHumBocTH. HopMa peakmuu mpu3HaKa.
Bapuanvionnslit psa n Bapuanuonsas kpusas (B. Moranncen). CoiicTBa Moau(UKAIIMOHHON N3MEHYNBOCTH.

I'enoTnnmyeckas n3MeHINBOCTh. CBONCTBA T€HOTUIINIECKOH M3MEHIMBOCTH. BHUIBI FeHOTHITHYECKOH H3MEHUYNBOCTH: KOMOMHATHBHAS,
MYyTallMOHHasA.

KomOunatnBHass M3MEHYMBOCTh. Meli03 W IONIOBOI MpOIECC — OCHOBA KOMOWHATHBHOW HM3MEHYHBOCTH. Poilb KOMOWHATHBHOI
M3MEHYMBOCTH B CO3/IaHUU I'€HETHYECKOT0 pa3HOO0pasus B Ipeeax OJHOro BHA.

MytanuoHHass W3MEHYMBOCTh. BHIbI MyTranmii: reHHBIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHBIE M WHIYIMPOBAHHBIE MYTAIHH.
ﬂ}leprIe U LUTOIIa3MAaTUYECKHUE MYTallUuH. CoMaTHYecKHe M ITOJIOBBIE MyTaluu. l_[pl/ILlPIHbI BO3HHUKHOBCHUA MyTaLlPIﬁ. MyTal"eHbI n ux
BIIMSIHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIllMOHHOTO Ipoliecca. 3aKOH IOMOJIOTHYECKUX PSJIOB B HacieACTBeHHOH n3meHuuBoct (H.U.
BasuioB). BresiiepHast "3MEHUINBOCTS M HACIIEICTBEHHOCTb.

Onueenemuxa u NUEHOMUKA, POTb INUSEHEMUYECKUX (PAKMOPO6 6 HACIeO08AHUY U USMEHYUBOCTU DEHOMUNUYECKUX NPUSHAKOB Y
OpP2aHU3MO8.

JdeMoHcTpanuu

Ioptpertsr: I'. ne ®pus, B. Noranucen, H. 1. Basuinos.

Tabmuupl 1 cxembl: «Buabl n3MeHUHBOCTH», «MoauduKaoHHas H3MEHYHBOCTLY, «KOMOMHATHBHAS HM3MEHUHBOCTHY, «Meiio3y,
«OmnonoTBopenuey, «I eHeTnueckne 3a00aeBaHKs YeoBeKay, «BUIbl MyTanuiiy.



OO6opynoBaHue: XKHUBbIE U repOapHbIe SK3EMIUIAPbl KOMHATHBIX PacTeHHH, pUcyHKHU ((oTorpaduu) HUBOTHBIX C Pa3IMIHBIMH BHIAMHU
N3MEHYUBOCTH.

JlaGopaTopHas padorta «lccienoBanue 3aKOHOMEPHOCTEH MOIMGBHUKALMOHHON M3MeH4YHBOCTH. [locTpoeHne BapHalMOHHOTO psAAa U
BapUaAIlMOHHON KPUBOW».

IIpakTHyeckas padora «Myrtanuu y a1po30duiIs! (Ha TOTOBEIX MUKPOIIPENaparax).

Tema 14. I'eHeTnKa yeji0Beka

Kapnotun demoBeka. MexyHapomHas IIporpamMMa MCCIISIOBAaHHS TE€HOMa dYeloBeKa. MeTonbl W3ydeHHs TeHETHKH YellOBeKa:
TCHEAIOTHYECKUH, OJNM3HELOBBIH, IMTOTCHETHYECKUH, MNOMYJSIUOHHO-CTATUCTUYECKUHA, MOJIEKysIpHO-TeHeTnueckuil. CoBpeMeHHOe
OIIpe/IeNICHNe TeHOTHIA: IOJIHOTEHOMHOE CEKBEHHPOBaHHE, TeHOTHUIIMPOBaHME, B ToM umcie ¢ rmomombio I1I[P-anammsa. HacnencrBeHHsle
3a0oneBaHMsl 4elIoBeKa. [ 'eHHbIE M XPOMOCOMHBIE OOJe3HH uenoBeka. Bole3HH ¢ HacleACTBEHHOH NpeapactoNoXeHHOCThIO. 3HaueHHE
MEIUIHCKON TeHETHUKH B TPEJOTBPALICHUN M JICUCHUH T'€HETHUYECKUX 3a00JIeBaHUH dYelloBeKa. MeIUKO-TeHeTHYeCKoe KOHCYIbTHPOBAHHE.
CrBonoBele KieTKU. [ToHATHE «(T€HETHUECKOTO Tpy3a». DTHUECKUE aCTEKThl UCCIEAOBAHUN B 00NAaCTH PEeJAKTHPOBAHMS T€HOMA U CTBOJOBBIX
KJIETOK.

I'enerndeckue (GakTOpel MOBBINIEHHONW YYBCTBHTEIBHOCTH YelNOBEKa K (DU3MUECKOMY W XHMHYECKOMY 3arps3HEHHIO OKpy’Karomiei
cpensl. ['eHeTHYECKast TPEIPACTIONOKEHHOCTD YEIOBEKA K TATOIOTHSIM.

JemoncTpanuu

Tabmuie! u cxemsl: «Kapuotun yenoseka», «MeToabl H3ydeHUs] TEHETUKH YenoBekay, «I eHeTHueckue 3a001eBaHUs YETOBEKa.

[paxkTHueckas padora «CocTaBieHue U aHAIU3 POAOCIOBHON.

Tema 15. Cejiekuusi Opranu3sMoB

JomecTukanus ¥ cenekuus. 3apoXkAeHHe CeleKUMHu M JoMectukanmu. Ydenue H. WM. BaBumoBa o LleHTpax NpoHCXOXICHUS U
MHOT000pa3sus KyJIbTYpHBIX pacTeHHil. PoJb celekuuy B CO3MaHMU COPTOB PacTeHWH M MOPOX >KUBOTHBIX. CopT, mopoja, mraMM. 3aKOH
TOMOJIOTHYECKUX PSAOB B HacleACcTBeHHON m3MeHunBocTH H. V. BaBunoBa, ero 3HaueHHe AT CENEKIIMOHHOM padOTHL.

Mertoapl CelneKIMOHHONH paboThl. VICKycCTBEHHBIH OTOOp: MAaccOBBIH WM HMHAMBHAYaJIbHBIH. OTanbl KOMOWHAIIMOHHOH CEJEKIMH.
HcnpiTanne npousBoauTenei mo noToMcTBy. OT60p M0 reHOTHITY C MOMOIIBIO OIIEHKH (PEHOTHIIA TOTOMCTBA U OTOOP MO TEHOTHUITY € TIOMOIIBIO
ananuza JIHK.

HckyccTBeHHBII MyTareHe3 Kak METOJ CEeJIEKIMOHHON paboThl. PainannoHHBI M XUMHYECKAN MyTareHe3 Kak UCTOYHUK MyTalud y
KyJIbTYpPHBIX ()OpPM OpraHn3MoB. Vcnonp30BaHre TEHOMHOTO peJaKTHPOBAHUS U MeTOJOB pekoMOMHaHTHBIX JIHK miis momydeHus ucxoqHoro
MaTepuana sl CeNeKIHH.

IMonyuyenne nomumiaongoB. BHyTpuBHmoBas rubpuamsanus. bim3kopoacTBeHHOE CKpemnMBaHUe, WM HHOpHAWHT. HeponcrBenHOE
CKpeIlMBaHKue, WM ayTOpuiauHr. ['erepo3uc W ero npu4uHBL lcmomb3oBaHue rerepo3uca B cenekiuu. OtmanéHHas ruOpuan3anys.
IIpeononenue Oecruoaus MEKXBUAOBBIX THOPHIOB. JJOCTIKEHHS CENEKIMN PACTEHUN U )KUBOTHBIX. «3€16HAs PeBONIOYUY.

CoxpaHeHHe W W3yYeHHE T'€HETHUECKUX PECYpCOB KYJIBTYPHBIX PACTEHMH W WX IUKAX POAWYEH IS CO3MaHUS HOBBIX COPTOB M
THOPHIOB CENbCKOXO3IHCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHeMUHecKUMU Pecypcamiu CelbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YENAX VIVYUIEHUS CYUeCmEYIoWux U cO30aHUs HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM HUCIe C NpUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYHHBIX UCCIE008AHUL, Neped08blX UOell U NePCNeKMUSHbIX MeXHOI0UL.

JeMoHcTpauuu

[optpersr: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. Jlykesnenko, b. JI. Acraypos, H. bop:oyr, /1. K. benses.

Tabmumsr 1 cxemsl: «LIEHTPBI TIPOMCXOXACHUS M MHOrooOpasws KyIbTYypHBIX PACTEHHI», «3aKOH TOMOJOTHYECKHX pSIOB B
HACJIeICTBEHHOW H3MEHYMBOCTHY, «MeToIbI cenekunm», «OTaanéHHas ruopumusanusy», «Myrarenes.

JlaGopaTopHas padora «/3ydeHne copTOB KyIbTYPHBIX PACTEHUH U MOPO]] TOMAITHUX KUBOTHBIX).

JlabopaTopHasi pa6oTa «/3yueHue MeToI0B CEJICKIMH PACTEHUI.

[pakTuueckas padora «[IpuBHBKa pacTEHUIT».

Ikckypeusi «OCHOBHBIE METOJIBI M TOCTIDKEHHUS CENIEKIINH PAaCTeHUH W JKUBOTHBIX (HA CENEKIMOHHYIO CTAaHIUIO, INIEMEHHYIO (epMy,
COPTOHUCIIBITATENBHBIN Y4acTOK, B TEINIMYHOE XO3SHCTBO, B JJADOPATOPUIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoorusi 4 CHHTeTHYeCKast OMO10rHs

OOBEKTHI, HCMOJb3yeMble B OHOTEXHOJNOTHH, — KJIETOYHbIE ¥ TKAaHEBBIE KYJIBTYpPbl, MHKPOOPTaHM3MBI, HX XapaKTepHCTHKA.
TpaguionHast GMOTEXHOIOTHS: XJIe00TIedeHNe, OTydeHIe KICIOMOIOYHBIX TPOAYKTOB, BUHOAENNE. Mukpoononorudeckuii cuaTe3. OOBEeKTH
MHKPOOHOJIOTHYeCKUX TexXHosorui. [Ipon3BoacTBo Oeka, aMMHOKUCIOT M BATAMUHOB.

Co3aHne TEXHOJNIOTMH M HMHCTPYMEHTOB IEJICHANPABICHHOTO HW3MEHEHUS WM KOHCTPYHPOBAHUS TEHOMOB C IIENBI0 IOTYyYCHUS
OPTaHM3MOB M HX KOMIIOHEHTOB, COJEPIKaIlNX HE BCTPEUArONIUecs B IPUPOJIe ONOCHHTETHYECKHE ITyTH.

Knerounas vmxeHepus. MeToabl KyJIbTypbl KIETOK M TKaHel pacTeHHWi ¥ >KMBOTHBIX. KpmoOanku. CoMarnueckass THOpHAM3alus U
coMaTH4YecKui »MOpuoreHes. lcnonp3oBaHne TaluIONIOB B CENEKIUM pPacTeHUH. [lonyuenue monoxknonanvHelx aumumein. Hcnonv3osanue
MOHOKNOHANIbHBIX U NOTUKTOHATLHLIX aHmumen 6 mMeouyure. VICKyCCTBEHHOE OILUIOJJOTBOpEHUE. PEeKOHCTpyKIUs ARIEKIETOK U KIOHUPOBaHHE
KHUBOTHBIX. MeTOX TpaHCIUIAHTALMK SAep KIETOK. Texnoaozcuu 0300pOneHuUs, KyIbMusUpOGaHuss U MUKPOKIOHANLHO20 PAZMHOICEHUs.
CeNbCKOXO3ANUCMBEHHBIX KYIbMYP.

XpoMocOMHasi W TeHHas HHKEHepHs. VICKyCCTBEHHBIH CHHTE3 reHa M KOHCTpynpoBaHue pekoMmOwHaHTHRIX JHK. Cozoanue
MPANCeeHHbIX Opeanu3mog. JJOCTHIKEHNS U IePCIeKTUBBI XPOMOCOMHOI U TeHHOI HHXXEHepHU. JKOJIOTHYECKHe U STHYECKHE TPOOIeMbl TeHHOI
UHXXCHEPHH.

Menunuackue onotexnonorun. [loctreHomHas mudposas MenunuHa. [1L[P-1uarsoctrka. MeTaboIOMHEIN aHAIN3, TEHOICHTPUIECKUI
aHaM3 MpOoTeoMa YeNIOBEeKa IS OLIEHKH COCTOSIHUS €ero 310poBbs. lcmosib3oBaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-
OMoMHKeHepUsT A pa3paboTki (yHTAMEHTAIBHBIX OCHOB MEAWIMHCKHX TEXHOJOTHH, CO3JaHHS KOMIUIEKCHBIX TKaHEH COYeTaHHeM
TEXHOJOTHI TPEXMEPHOTO OHOTPHHTHHTA U cKadOIANHTa IS PEIICHHS 3324 MEPCOHATN3UPOBAHHON MEIHUIIUHBL.

Co3aHne BEKTOPHBIX BAKIUH C IENbI0 OOecledeHus KOMOMHHPOBaHHON 3ammuTbl oT Bo3Oyaurenedt OPBU, ycraHoBmeHme
MOJICKYJISIPHBIX MEXaHU3MOB (yHKunoHupoBanus PHK-comepkammx BHPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHble 3a00JEBaHUS YelOBEKa H
JKUBOTHBIX.



JdeMoHcTpanuu

Tabmuusl n cxemsl: «lIcronbp30BaHHE MHKPOOPTaHH3MOB B IIPOMBIIUICHHOM IIPOM3BOJCTBeY», «KierouHas wumkeHepus», «['eHHas
HHKXEHEPHS.

JlaGopaTopHas padora «/3yuyeHne 0OBEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «[lomydeHre MOJOYHOKUCIBIX IPOTYKTOBY.

Ikekypeusi «bHOTeXHOMOTH — BakKHEHIIas MPOM3BOAUTENBFHAS CHJIa COBPEMEHHOCTH (Ha OHOTEXHOJIOTHYECKOE TPOU3BOJICTBO)».



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUH HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ysibTaTaM OCBOEHHS OOYYArOIIMMHUCS TPOTPaMM CPEOHEro OoOIero oOpa3oBaHUSL:
JIMYHOCTHBIC, METANPEIMETHBIC U TIPEIMETHEIC.

B cTpykType NMYHOCTHBIX Pe3yJbTAaTOB OCBOEHHSA HPOTPaMMbI IO OHOJOTHUH BBIIEJICHBI CICAYIOUIME COCTaBJIAIOLINE: OCO3HAHHE
00yJaromMMICs POCCHHCKO IpaskAIaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSTEIIFHOCTH M CAMOOTIPEICTICHHIO, Hau1ue
Momueayuy K OOy4EHHIO OHMOIIOTHH, yeleHanpasienHoe pasgumue BHYTPEHHUX YOEKAEHHH JUYHOCTH HAa OCHOBE KIIOYEBBIX LEHHOCTEH U
HCTOPHYECKUX TPaJHUIMH pPa3BUTHS OMOJOTHYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb O0YJalOIINXCs PYKOBOJICTBOBAThCS B CBOEH
JIESITETbHOCTH IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAMH, NPHUCYIIUMH CUCTEME OHOJIOTHYECKOTO OOpa3OBaHUs, Haiuyue NpasoCcoIHAHUsA
9KOJIOTHYECKOU KYIBTYPBL, CHOCOOHOCMU CMA8UMb LIS U CTPOUTD )KU3HEHHBIC TIJIaHBbI.

JIMgHOCTHBIE pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0 OHOJIOTHH JOCTUTAIOTCS B CTUHCTBE yUeOHON M BOCHHUTATEIBHOW JEATEIFHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCHICKUMH COIMOKYIBTYPHBIMU, HCTOPHYECKUMH M TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMU B
olIecTBe NpaBWIaMd W HOPMaMH IIOBEAEHMS U CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHMsS, CAMOBOCIHTAHUS M CAMOpPA3BUTHUS, Pa3BHTHS
BHYTPEHHE! MO3UIMU JTUYHOCTH, MATPHOTH3MA M YBAKEHHS K 3aKOHY M MPABOIOPSAKY, YEIOBEKY TPYAa M CTaplIeMy MOKOJICHHIO, B3aHMHOTO
YBaKeHHSI, OEpEKHOTO OTHOIICHHS K KyJbTYPHOMY HACIICIHIO U TPAIUIIAIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoii denepanuu, npupoe u
OKpYXaIollel cpesie.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHS y4eOHOro mpeamera «buojorus» MOKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOLIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPCHHEH TO3UIMEH JMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPUCHTAIMU, MO3UTHBHBIX BHYTPECHHUX
yOeXIeHNUH, COOTBETCTBYIOIINX TPAAULIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIECTBA, PACIIMPEHHE KU3HEHHOTO OIBITA U ONbITA JESTEIbHOCTH
B TIPOIIECCE pealn3aliy OCHOBHBIX HANIPaBICHNUI BOCIIUTATEILHON ISSITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH IPAKAAHCKON IMO3UIIUH 00YYaIOIIerocsi Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIeCTBa;

0CO3HaHKE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00s3aHHOCTEH, YBaKCHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOU JIESTEIFHOCTH IPH CO3IaHUH YYEOHBIX MPOEKTOB, PEIICHNH YUeOHbBIX U ITO3HABATEIbHBIX 33/1a4,
BBIMOJHCHUU OHOJIOTHYCCKIX IKCIICPUMEHTOB;

CHOCOOHOCTD OIPEACTSTh COOCTBEHHYIO O3UIIHIO MO0 OTHOIICHUIO K SBICHUSIM COBPEMEHHOM )KU3HU U OOBACHSTH €¢;

YMEHHE YYHTHIBATh B CBOUX JCHCTBUSIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIIOJCH C PasHBIMH YOCHKICHHSIMHU,
KYJIBTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHMS Y4eOHBIX, IMO3HABATENBHBIX M HCCIEIOBATENbCKUX 3aad,
YBa)KUTEIHHOTO OTHOLIEHUS] K MHEHHUIO ONIIOHEHTOB MPH 00CYKJICHUHU CIIOPHBIX BOPOCOB OMOJIOTMIECKOTO COACPIKAHHUS;

TOTOBHOCTb K TYMaHUTapHOI 1 BOJIOHTEPCKOMN NESTEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMA:

c¢(hOpMHPOBAHHOCTh POCCHICKON TPaKIAHCKOH MACHTUYHOCTH, NATPHOTH3MA, YBAKCHUSI K CBOEMY HAapOAY, YyBCTBA OTBETCTBEHHOCTH
niepen PonuHoM, ropaocTH 3a cBoit kpai, cBoto PoinHy, CBOM S3BIK M KYJIBTYPY, MPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapojaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACIEOUIO M MaMITHHUKAM TPHPOJIBI, JOCTIDKEHHSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX, TPY/C;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJOTWH, TMOHWMAHUS 3HAUCHHs OWOIIOTHH B
MIO3HAHUH 3aKOHOB ITPUPO/IBI, B XKM3HH YETOBEKA U COBPEMEHHOT0 OOIIECTBA;

naeiiHas yoe:x1IEHHOCTh, TOTOBHOCTH K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYABOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE JyXOBHBIX IEHHOCTEI POCCUIICKOTO HAapoaa;

c(hOpMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MTOBECHUS;

CIOCOOHOCTh OIICHMBaTh CHUTYallMI0 M NPHHMMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSCh HAa MOPAILHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

0CO3HaHKE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYHMBOTO Oy/IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIMTEISM, CO3JJAHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS IEHHOCTEH ceMelHO! JKU3HH B
COOTBETCTBHH C TPAAULIIMHU HapoaoB Poccny;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSI:

ICTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTa, TPYAa, OOIIECTBEHHBIX
OTHOILICHH;

MMOHUMaHUE SYMOIMOHAIBHOTO BO3/ICHCTBUS KHUBOH MIPUPOMABI U €€ IIEHHOCTH;

TFOTOBHOCTB K CAMOBBLIPAXXCHHUIO B PA3HBIX BUAAX I/ICKyCCTBa, CTPEMJICHUEC MTPOSABIIATH Ka4E€CTBA TBOpquKOﬁ JIMYHOCTH,

5) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHUS KYJIbTYPHI 310POBbS M SMOLMOHAIBHOI0 0J1arONoJIyYHs:

MOHUMAaHKE U Pean3allys 310pOBOro U 6e30macHoro o6pasa KU3HHU (3M0POBOE MUTAHUE, COOIOACHNUE THTHCHUYECKUX TIPABMIT U HOPM,
cOaJlaHCHPOBAHHBII PEXUM 3aHATHH W OTIbIXa, peryisipHas (uinueckas aKTHBHOCTh), OEpPEeXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIECHHUS K COOCTBEHHOMY (PH3HUYECKOMY H TICHXHIECKOMY 3I0POBEIO;

IMOHMMAaHUE LCHHOCTHU IPaBUJII I/IH)II/IBI/II[yaJ'leOFO " KOJIJICKTHBHOT'O 66301’[3.CH01"0 IMOBECACHUA B CI/lTyaL(I/lﬂX, yr‘poma}omnx 310POBBIO U
JKH3HH JIIOJICH;

0CO3HAHHKE MOCIJISICTBUI 1 HEMPHUITHS BPSAHBIX TIPUBBIYEK (YIOTPEOICHNS alKOrojIsl, HAPKOTHUKOB, KypEHHs);

6) TPYA0BOI0 BOCTIMTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HaHHE [IECHHOCTH MacTepCTBa, TPyJoooue;



TOTOBHOCTh K aKTHBHOMH JESTENIbHOCTH TEXHOJIOTMYECKON M COIMAIbHON HAMPaBIEHHOCTH, CIIOCOOHOCTh HHULUUPOBATH, MIaHUPOBATH
1 CaMOCTOSITEIEHO BBINOIHATH TAKYIO JESTEILHOCTS;

MHTEpEC K pa3iuyHbIM cdepaM NpohecCHOHAIBHON ASATEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oynyuieid mpodeccun u
peann3oBEIBaTE COOCTBEHHBIC KHU3HEHHBIE TIIaHbI;

TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha NPOTSDKCHUH BCEH KU3HM;

7) 3K0J10rH4€eCKOro BOCIHUTAHUS:

9KOJIOTHYECKH IeJiecoo0pa3Hoe OTHOIIEHNE K IPUPOJIe KaK HCTOYHUKY JKH3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTHUECKOH KYNbTYphl: NPUOOPETEHUE OIBITa IIAHUPOBAHHS TIOCTYNKOB M OIEHKM HX BO3MOXHBIX
TIOCIIEJICTBUH JUTSI OKPYXKAIOIIEH CpeIbl;

OCO3HaHHME I1I00aNBHOr0 XapaKkTepa SKOJOTHUECKUX MPoOIeM U IMyTel UX peleHus;

CIOCOOHOCTh HCIIOJNIB30BaTh IpHOOpeTaeMble NPH W3y4eHWH OMOJIOTHH 3HAaHWS W YMEHHS NIPH pEIIeHUH TNpo0ieM, CBS3aHHBIX C
palMOHANBHBIM TIPUPOAONONIb30BaHUEM (COOMIONCHHE TpPaBUI TOBEACHHS B IPHPOAE, HAMPABICHHBIX HA COXPAHEHHE PaBHOBECHS B
9KOCUCTEMaX, OXpaHy BHIIOB, SKOCHCTEM, Ouochepsl);

aKTHBHOE HENPHATHE NEHCTBUH, NMPUHOCAIINX BPEX OKpYKAIOIeW MPUPOJHOH cpeie, yMEHHE HPOTHO3MPOBAThH HEOIaronpHsATHBIC
9KOJIOTHYECKHE TTOCTEACTBHS NPEANPUHUMAEMbIX IeHCTBUI U MPeI0TBpPAIaTh UX;

HaJIMYHe Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKOH KYIBTYPHI, ONBITA AESTEIFHOCTH SKOJIOTHUECKOH HalpaBIeHHOCTH,
YMEHHsI PyKOBOJICTBOBAThCA UMM B IIO3HABATEIbHOW, KOMMYHUKAaTUBHOW M COIMAIBHOM NMpPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOH
JIeITeTbHOCTH 3KOJIOTMIECKOH HaIllpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMHUPOBAHHOCTE MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DasBUTUS HAayKH M OOIECTBCHHOW IPaKTHKH,
OCHOBaHHOT'O Ha JAUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHHE SI3BIKOBOM U YUTATENBCKOH KyIbTYPhI KaK CPEACTBA B3aUMOACHCTBHS MEXKAY JTIOJBMH U ITO3HAHHS MUPA;

MIOHMMAaHUE CIIeNU(pHUKN OHOJIOTUH KaK HAayKH, OCO3HAHUs €€ poyu B ()OPMUPOBAHUH PAlMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3MaHUN
LEJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIomeM MHpe Kak O eIUHCTBE IPHPOABI, UENOBEKa U OOMIEeCTBAa, B MO3HAHUM MHPUPOJHBIX
3aKOHOMEPHOCTE! H PEIIeHNH IIPOOIeM COXpaHEeHHs IPHPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTD B 3HAUMMOCTH OMOJIOTHH AT COBPEMEHHOHN IUBUIN3AIUH: 00ECIIEUEeHNsI HOBOTO YPOBHS Pa3BUTHS MEAUINHEI, CO31aHNE
MIEPCIICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypcHbIe MPOOIeMbl pa3BUTHS YEJIOBEYECTBA, ITOUCKA IMyTeH BBIXOJA M3 TI00ANBHBIX
9KOJIOTHYECKUX TPOoOIeM M obecliedeHus IMepexofa K yCTOHYMBOMY Pa3BUTHIO, PalMOHATEHOMY HCIHOJIB30BAHMIO IPHPOIHBIX PECYPCOB H
(hOpPMIPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aUHTEPECOBAHHOCTh B IIOJYYEHHH OWOJOTMYECKUX 3HAHWH B IEIIX IIOBBINICHUS OOWIeH KyJbTYphbl, €CTECTBCHHO-HAyYHOU
TrPaMOTHOCTH, KaK COCTABHOM 4acTH (YHKIIHOHATIBHOW IPaMOTHOCTH 00yJaromuxcs, GopMHUPYyeMOil py U3y4eHHH OUOJIOTHH;

MIOHMMAaHHUE CYITHOCTH METOJOB ITO3HAHMs, MCIONB3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh MOJTydacMble 3HAHHS
JUISL aHAITN3a U OOBSICHEHUSI IBJICHHI OKPY’KAOIIEero MUpa U MPOUCXOAAMNX B HEM H3MEHEHHH, yMEHHeE JleaTh 000OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DaKTOB U UMEIOIINXCS JaHHBIX C LEJIBI0 TTOJYIEHHS JIOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIEHO HCIIONIb30BaTh OMOJIOTHYECKHE 3HAHHS JUIsl PEIICHHs IPO0JIeM B peabHBIX )KH3HEHHBIX CHTYalsIX;

OCO3HAaHME IIEHHOCTH HAayYHOHW JEsITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYI0 U HCCIEHOBATEIBCKYIO JESITENBHOCTD
WHIMBUIYaJbHO U B IPYIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEIpPephIBHOMY OOpPa30BaHMIO M CaMOOOPa30BaHUIO, K AKTHBHOMY IOTYYCHHIO HOBBIX 3HAHHH IIO
OMOJIOTUH B COOTBETCTBHH C KH3HEHHBIMHU NTOTPEOHOCTIAMH.

METANNPEAMETHBIE PE3YJbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUs yueOHOro npeaMera «bruonorusy BKIIOYAIOT: 3HAYUMBbIe JUIs (POPMHPOBAHUS MUPOBO33PEHUS
oOydarommxcss MEXIUCIUILUTHHAPHBIE (MEXIpPEeIMEeTHbIE) OOmeHaydHbIe MOHATHS, OTPaXKaloMlHe IEJTOCTHOCTh HAYYHOH KapTHHBI MHpa H
crer(UKy METOJOB MO3HAHWS, MCIOJIL3YyeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBJICHUE, MPOLECC, CUCTeMa, HayuHbIH (akT,
MIPUHINI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MCCIeNOBaHME, HAONOACHNE, U3MEpEeHHe, SKCIIepUMEHT U JApYyTHe); YHHBEpPCaIbHbBIE
y4eOHbIe NeiicTBYA (I03HaBaTeIbHble, KOMMYHHKAaTHBHbBIE, PEryJISTHBHEIE), oOecnieunBatoniie GopMupoBaHne (HYHKINOHAIBHON I'PAMOTHOCTH
U COIHWAIBHOM KOMIETEHIMH OOyJaloIUXCs; CHOCOOHOCTh  OOYYaromIMXCS  MCIIONB30BAaTh  OCBOCHHBIE  MEKAMCHUIUIMHAPHEIE,
MHPOBO33pPEHYECKHE 3HAHNUS U YHUBEpCANbHbIE y4eOHbIe JIHCTBYS B TO3HABATENILHON M COIMAILHON MPaKTHKE.

B pesynbrate wn3yueHumss OWOJIOTMM Ha YpOBHE cpeiHero ooOmero oOpasoBaHust y oOyuwaromerocs OyayT chOpMUPOBaHBI
M03HaBaTeIbHbIE YHUBEPCATbHBIE yaeOHbIEe IeHCTBUS, KOMMYHHKATHBHBIE YHUBEPCATbHbIE yaeOHbIe IeHCTBUS, PETYISTHBHBIC YHUBEPCAIbHEIC
y4eOHBIe ISHCTBUS, COBMECTHAS ACSITEIHbHOCTb.

MeranpeaMeTHBIE Pe3yIbTaThl OCBOSHUS IPOTPAMMEI CPETHEro 00IIero 00pa3oBaHMsI JOJDKHBI OTPAXKATh:

OBJ1ajeHne YHUBePCATIBLHBIMU Y4eOHBIMH 03HABATEILHBIMHU 1eHCTBUSIMH:

1) 6a3oBbIe JorHYecKHe AeHCTBHA:

CaMOCTOSTENILHO (POPMYITUPOBATH U aKTyalIM3UPOBATh NPOOIEMY, PacCMaTPHUBATh €8 BCECTOPOHHE;

UCIIOJIb30BaTh MPY OCBOSHHMH 3HAHUI MPUEMBI JJOTHUECKOTO MBIIUICHHUS (aHalM3a, CHHTEe3a, CPaBHEHUs, KiIacCu(puKaImu, o000IeHus ),
PacKpbIBaTh CMBICI OHOJIOTHIECKHIX MOHATHH (BBIAETATh NX XapaKTepHBIE IPH3HAKH, YCTAaHABINBATH CBSI3H C IPYTUMH ITOHATHIMH);

ONpeNeNIATh LeNU JAeSTeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX TOCTHXKEHHUS, COOTHOCHUTH PEe3yJbTaThl AEATEIBHOCTU C
TIOCTABJICHHBIMH LEJISIMH;

UCIIOJIb30BaTh OUOJIOTHYECKUE TIOHSATHS TS OOBSICHEHUs (haKTOB H SIBIICHUI )KUBOIT IPUPO/IBI;

CTPOUTDH JIOTHYECKHE PACCYKAEHHs (MHIYKTUBHbBIE, NEAYKTHBHBIEC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSX, (POPMYIIMPOBATH BBIBOJBI U 3aKITIOYCHHS;

MIPUMEHSATh CXEMHO-MOJENBHBIE CPEICTBA AJISI MPECTABICHUS CYIIECTBEHHBIX CBA3€H M OTHONIEHWH B M3y4aeMbIX OMOJIOTHYECKHX
00BeKTax, a TAKXKe MPOTUBOPEUNH PA3HOTO POJIa, BEISIBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOUYHHUKAX;



pa3pabaTsIBaTh IIaH PEIISHNUS TPOOJIEMBI C yIETOM aHANIN3a UMEIOIIUXCS MaTEPHANBHBIX U HEMaTepPHAIIbHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBHI B AESTEINFHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATH PUCKH IOCIIECICTBIH JICITCILHOCTH;

KOODPJMHHUPOBATH U BHINOIHATH PA0OTY B YCIOBUSAX PEATBbHOI0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEATHBHOE MBIIUICHHE NIPU PEIIEHUHN KH3HEHHBIX IPOOIEM.

2) 6a3oBbIe HCCJIEIOBATEIbCKHE TEHCTBHS:

BJafeTh HaBBIKAMU Y4eOHO-HCCIENOBATEIbCKOX M IIPOEKTHON MAESTENbHOCTH, HAaBBIKAMH pa3pellieHHst MpoOiieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOMCKY METOJIOB pENIeHHs IPAKTHIECKHUX 3a1ad, IPUMEHEHHUIO PA3INIHBIX METOIOB IIO3HAHMUS;

HCTIONB30BATh PA3INUHBIE BUBI ASSTEILHOCTH IO MOTYUYSHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETALUH, IPe0OPa30BaHUIO U IPIMEHEHUIO B
y4eOHBIX CUTYaIUsX, B TOM YHCIIE IPU CO3JaHIN YUeOHBIX U COIUATIBHBIX IIPOCKTOB;

(opMHpOBaTh HAYYHBIH TUIT MBIIIEHHUS, BIa€Th HAYIHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUAMU U METOAAMU;

CTaBUTH U (OPMYITUPOBATE COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON IS TEILHOCTH M JKU3HEHHBIX CUTYAIHSX;

BBIIBIIAITH [IPUYHUHHO-CICACTBEHHbBIE CBSI3M U aKTyalHU3HpOBaTh 3ajady, BBIIBUTATh THUIOTE3y €€ PEIIeHMs, HAXOIUTh apryMEHThI IS
JI0Ka3aTeNIbCTBA CBOUX YTBEP KICHHUMH, 3a71aBaTh NapaMeTphl ¥ KPUTEPUH PEILICHUS;

aHAIN3UPOBATh IIOJMYYEHHBIC B XOJE pPEIICHHS 3aJadd pe3yibTaThl, KPUTHUECKH OIIEHMBATh HMX JOCTOBEPHOCTB, NPOTHO3MPOBATH
HU3MEHEHHUE B HOBBIX YCIIOBHUSX;

TIaBaTh OIIEHKY HOBBIM CHTYaLlUsIM, OIIEHUBATh IPHOOPETEHHBII OITBIT;

OCYIIECTBIIATH IeJIEHANPABICHHBII MONCK MIEPEeHOCca CPEICTB U CIIOCOO0B AEHCTBHSA B TPO(ECCHOHANBHYIO CPELy;

YMeTb IepPEHOCHUTH 3HAHUS B II03HABATEIHHYIO M IIPAKTHUECKYIO 00JIACTH KU3HEACATENFHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0sacTei;

BBIIBUTaTh HOBBIE HJAEH, IpeAnaraTb OpPUTHHAIBHbIE MOIXOAbI M pEUIeHHsA, CTaBUTh MpPOOJIEMBI U 3aJaud, JIOIYCKAIOIINE
aJbTepPHATUBHBIC PELICHHSI.

3) pabora ¢ uHpopmanmeii:

OpPHEHTUPOBAThCS B PAa3NMYHBIX HMCTOYHHMKAaX HHpopMmamuy (TeKcTe ydeOHOro mOcoOuWs, HayYHO-TIONMYJSIPHOW JHTeparype,
OGHMOJIOTUYECKUX CIOBAPAX M CIIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NAaHHBIX, B MIHTepHeTe), aHaNM3UpOBaTh WH(OPMAIMIO PA3TUIHBIX BUJOB U
(opM mpeAcTaBIeHNs, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD;

(hopMyIHpPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOJBI MPH MOKMCKE U 0TOOpe OHonorndeckor MHGopManyu, HeOOXOIUMOH IS
BBINIOJTHEHUS yYeOHBIX 3a/1a4;

MIPUOOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEpIICHCTBOBATH KYJIBTYPY AKTHBHOTO
HCTIONB30BAHUS PA3INIHBIX OUCKOBBIX CHCTEM;

CaMOCTOSITENFHO BBHIOMpATh ONTHMAJbHYIO (OpPMY MpEICTABICHHs OHoJOrHYeckod MH(OpMAIMU (CXeMbl, IpaduKH, AUArpamMMBI,
TaOJHILIBI, PUCYHKH U IPYTOE);

HCTIOJIb30BaTh HAYUHBIH S3BIK B KAYECTBE CPEACTBA IPH paboTe ¢ OMONOrHYecKol HHpOpMaIHeil: MIPUMEHITh XUMHYEeCKUe, pU3nIecKrue
U MaTeMaTHIeCKHe 3HAKU U CHMBOJBI, (popMyIisl, abOpeBHaTypy, HOMEHKIATYPY, HCIOIb30BaTh U MPEe0Opa30BBIBATH 3HAKOBO-CHMBOINIECKHE
Cpe/ICTBA HAIJISAHOCTH;

BJIaIeTh HABBIKAMH PacliO3HaBaHMs M 3aIUTHI HHPOpMALIH, HHGOPMAIIMOHHOI 6€301aCHOCTH JIMYHOCTH.

OBi1ajieHHe YHHBePCAJbHBIMU KOMMYHHKATHBHBIMH 1eiiCTBUSMH:

1) o6uenue:

OCYMIECTBIIATh KOMMYHHKAIINU BO BCeX c(hepax >KM3HHU, aKTUBHO yIaCTBOBATh B JHANIOTE MM AUCKYCCHH IO CYIIECTBY 00CyXIaeMoit
TeMbl (YMEHHME 3aJaBaTh BONPOCHI, BBICKAa3bIBATH CYXJCHUS OTHOCHTEIBHO BBIMOJHEHMs INpeiaraeMoil 3ajauu, yYMTHIBATH HHTEPECH U
COTJIACOBAHHOCTBH TO3HIUH APYTUX YIACTHUKOB JIUAIOTa UK AUCKYCCHH);

pacno3HaBaTb HeBepOAJbHbIE CpEICTBA OOLICHHs, IOHMMAaTh 3HA4YeHHE COLMAJbHBIX 3HAKOB, IIPEINOCHUIOK BO3HHUKHOBEHHS
KOH()IMKTHBIX CHTYaIlH, YMETh CMATYaTh KOH(IUKTEI  BECTH EPETOBOPEI;

BJIAAETh PA3IHMIHBIMU CIIOCOOaMH OOIIEHWs M B3aMMOJCHCTBHS, NMOHMMAaTh HaMEPEHMS APYTUX JIOAeH, MPOSBIATh yBaXKUTEIHHOE
OTHOIIICHHE K COOECEIHHUKY U B KOPpeKTHOH hopme GopMyIHpoBaTh CBOM BO3PAXKEHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOIb30BAHIEM SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasl 1eITeJbHOCTD:

MOHMMATh W WHCIONB30BATh IPEUMYINECTBA KOMAHAHONH M WHIWBUAyalbHOW pabOTHI MPH pPEIICHHH OHMOJIOTHYECKOH IPOOIeMBI,
000CHOBBIBaTh HEOOXOMMOCTh IPUMEHEHUSI TPYIIIOBBIX ()OPM B3aUMOJISHCTBHS IIPU pelieHnn yueOHoi 3a1auu;

BBIOMPATh TEMATHKY ¥ METO/BI COBMECTHBIX JEHCTBHUI C yIETOM OOIINX HHTEPECOB U BO3MOXKHOCTEH KaXK[0TO WICHA KOJUICKTHBA;

MIPUHAMATH L€ COBMECTHOH JeATeNbHOCTH, OPTaHU30BBIBATh W KOOPAWHHPOBATH AEHCTBHSA 1O €€ JOCTIDKEHHIO: COCTaBISTH IUIAH
JIEWCTBUI, pactpesiesITh POJIY ¢ y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOH paboThI;

OIIEHNBATh KA9E€CTBO CBOETO BKJIAJ(A M KQKIOTO yIaCTHAKA KOMAH/ABI B OOIMIMI pe3yIbTar 110 pa3paboTaHHBIM KPHTEPHSM;

npemjiaratb HOBBIC IPOCKTHI, OECHUBATh UACU C ITO3ULIUHA HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘[eCKOﬁ 3HAYUMOCTH,

OCYIIECTBIIATh MO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3IMYHBIX CHUTYalUsX, HPOSBISATH TBOPYECTBO M BOOOpakeHHE, OBITh
HWHUIITUATUBHBIM.

OBiajgeHne yHHBePCAJbHBIMHI PeryJssTHBHBIMH AeiiCTBUAMH:

1) camoopraHuzauus:

HCII0JIb30BATh 6I/IOJ'IOI"I/I'-ICCKI/IC 3HaHUWA JJI BBISIBJICHUSA np06neM 1 UX PCIICHUA B )XU3HCHHBIX U yqe61-n>1x CUTYalUAX;

BBIOMPATh Ha OCHOBE OMOJOTHMYECKUX 3HAHMH IIEJICBBIE M CMBICIOBBIE YCTAHOBKH B CBOHMX JEHCTBUSX M IOCTYIKAX MO OTHOLIEHHIO K
JKUBOU MPUPOJIE, CBOEMY 3I0POBBIO H 37I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITH IO3HABATENBHYIO JEATEIBHOCTD, BBIBISTH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3aa4y B 00pa30BaTeIbHON JIESATEIbHOCTH U JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEIFHO COCTAaBIISITh IUIAH PEIICHHs NPOOIeMBI C yIETOM HMEIONIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
HpeANIOYTEeHUIl;

JAaBaThb OLIEHKY HOBBIM CUTYallUAM;



pacmupsATh paMKH yueOHOTo IpeaMeTa Ha OCHOBE JIMYHBIX MPEITOUTEHHH;

JieTIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHNE;

OILICHUBAThH IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMUPOBAHMIO M IPOSBICHUIO IIMPOKOH SPYAWIMM B Pa3sHBIX OONACTSAX 3HAHUI, IOCTOSHHO ITOBHINIATH CBOM
00pa3oBaTeNbHbINA U KYIbTYPHBIH YPOBEHB.

2) cCaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBEI B JEATCILHOCTh, OLCHUBATh COOTBETCTBUE PE3YIILTATOB LIEIIAM;

BIaf€Th HABBIKAMM II03HABATENILHON pEe(IEKCHM KaK OCO3HAHMS COBEpPIIAEMBIX MAEHCTBUH M MBICIUTENBHBIX IIPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMIA, MCIIOJIBE30BaTh NPHEMBI pe(IeKCHH JUTS OIIEHKH CHTYalllH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OIIEHHBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS 110 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI U aPIYMEHTBI APYTUX [IPU aHAIU3E PE3yabTaTOB ACATEIbHOCTY;

3) nmpuHsaTHE CEOS M IPYTUX:

MIPUHAMATH ce0sl, TOHUMasi CBOU HEIOCTATKH U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX [IPU aHAIN3E PE3yIbTaTOB AEATEIbHOCTY;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX Ha OIIHOKH;

pa3BHUBaTh CIOCOOHOCTB IIOHUMATh MHP C MO3UIMH JIPYTOr0 YeIOBeKa.

HOPEAMETHBIE PE3YJIbTATBI

IIpenmeTHbIE pe3ynbTaThl OCBOEHMS COAepKaHUs ydeOHoro mpenmera «buonorus» Ha yriyOnEHHOM ypoOBHE OPHEHTHPOBAHBI Ha
obecniedenne npodrisHOro 00ydeHus oOyJaromuxcs ouonoruy. OHM BKJIIOYAIOT: creluduueckue A1t OHONIOTHN HaydHbIe 3HAHUS, YMEHUS U
CrocoOBl JEHCTBUI 1O OCBOEHMIO, MHTEPHPETAlNU W MPeoOpa30oBaHMIO 3HAHWHM, BUABI AEATEIBHOCTH II0 MOTYyYCHUIO HOBBIX 3HAHUH U HX
NIPUMEHEHHIO B PA3NIMYHBIX YYEOHBIX, a TAKKe B PEAIbHBIX JKU3HEHHBIX CHTyanusx. [IpenMeTHbIe pe3ynbTaThl NMPEACTaBICHBI MO ToaaM
H3yqEHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTo npenmeta «buonorus» B 10 kaacce NOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MECT€ W POJIM OMOJNIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHHH €CTECTBEHHO-HAayYHOW
KapTHHBl MHpPA, B IO3HAaHHUH 3aKOHOB IIPHUPOJBI M PEIICHHH IPOOJIEM pPAIHOHAIBHOTO INPHUPOJOIONIB30BAHUSA, O BKJIAJE POCCHHCKHX H
3apyOeKHBIX YIEHBIX B Pa3BUTHE OHOJIOTHH;

BJaJICHHE CHCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE OHOTIOTHYECKHEe TEPMUHBI U TOHATHSA (KH3HB,
KJIETKa, OpraHu3M, MeTaboIn3M, TOMEeoCcTa3, CaMOpPeryJyIALis, CaMOBOCIIPOU3BE/ICHNE, HACIEICTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE),
Onosornueckue Teopuu (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHast Teopusi HacienacTBeHHOCTH T. Moprana),
yuenus (H. 1. BaBunoBa — o meHTpax MHOr000pasusi M MPOUCXOXKCHUS KyJIbTYPHBIX PacTeHHI), 3aKOHBI (€qHHO00pa3ys MOTOMKOB IIEPBOTO
MOKOJICHHS, PACIIEIICHNUsI, YHUCTOTHI TraMeT, HEe3aBHCHMOTrOo HaciegoBaHus [. MeHIens, TOMOJOTHYECKMX pSAIOB B HACIEACTBEHHOU
n3menunBocty H. Y. BaBuioa), mpuHIMITE (KOMIZIEMEHTaPHOCTH );

BJIaJIcHHE OCHOBHBIMHM METOJJaMU HAayYHOT'O MO3HAHUS, UCIONB3yEeMbIX B OMOJOTHUECKUX UCCICAOBAHUAX KHUBBIX 00BEKTOB (ONHCcaHue,
n3MepeHne, HabJro IeHHe, SKCIIEPUMEHT);

YMEHHE BBIICISTH CYIISCTBEHHBIC INPU3HAKN: BUPYCOB, KIETOK IPOKAPHOT W 3YKAPHUOT, OJHOKIECTOYHBIX M MHOTOKJICTOYHBIX
OpPTaHM3MOB, B TOM YHCIIe OaKTepHii, TpHOOB, paCTEHUH, KUBOTHBIX W YEJIOBEKA, CTPOSHUSI OPTAHOB M CHCTEM OPTaHOB PacTeHHUH, KUBOTHBIX,
YeJIoBeKa, IPOIECCOB XKM3HENEITSILHOCTH, MPOTEKAIONINX B OPraHW3Max PAcTeHWH, JXMBOTHBIX M YENIOBEKa, OHOJOTMYECKHX IPOIECCOB:
oOMeHa BemiecTB (MeTabONM3M), MPEBPAIICHUS SHEPTUH, OpOKEHHs, aBTOTPO(GHOrO W TETEPOTPO(GHOTO THUIOB NMHTAHUSA, (POTOCHHTE3a H
XEMOCHHTE3a, MHUTO03a, Meifo3a, rameroreHesa, SMOpuoreHesa, mocTSMOPHOHATBHOTO Pa3BHUTHSA, Pa3MHOXEHHS, WHAWBHIYATbHOTO DPA3BHTHS
opraHn3ma (OHTOreHe3a), B3aUMO/ICHCTBHUS IEHOB, [ETepO3NCa, HCKYCCTBEHHOT0 0TOOpa;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OPTaHOWAAMU KICTKM W WX (YHKIMSAMH, CTPOSGHHEM KIIETOK Pa3HBIX TKaHEH M HUX
(GYHKIMSMU, MEXIY OpraHaMH ¥ CHCTEMaMH OPTaHOB y PacTeHHH, )KUBOTHBIX U YeJOBeKa U MX (YHKIUSIMHU, MEXIY CUCTEMaMH OPraHOB U MX
GYHKOMSIMH, MEXIy 3TarnamMyd oOMeHa BEIIEeCTB, dTallaM{ KJI€TOYHOTO IMKJIA M JKH3HEHHBIX IUKIOB OPTaHW3MOB, 3TallaMy 3MOPHOHAIBHOTO
Pa3BHUTHS, TEHOTHIIOM U (pEeHOTHIIOM, PEHOTHIIOM U (haKTOpaMu Cpesibl OOUTaHHUS;

YMEHHE BBISBIATH OTIINYUTENbHbIC TIPH3HAKH J)KUBBIX CHCTEM, B TOM YHCIIE PACTCHHUH, )KHUBOTHBIX 1 YEIOBEKA,;

YMEHHE HUCIIOJIb30BAaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTUUECKYI0O TEPMHHOJOTHIO U CUMBOJIMKY Ul J0Ka3aTelbCTBAa POJCTBA
OpPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

yYMEHHEe pemaTh OHONOTMYecKHe 3a[add, BBIABIATH HPUIMHHO-CIEACTBEHHBIE CBSI3HM MEXIY HCCIeTyeMbIMH OHOIOTHYECKUMH
MIpOLIECCaMH U SIBJICHHUSIMH, JIeNaTh BBHIBOJIBI M IPOTHO3BI HA OCHOBAaHHH MOJTYYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBINONHATE JTA0OPAaTOPHBIE M TPAKTHYECKHE pPadOTHI, coOMogaTh MpaBmia MpH paboTe ¢ Y4eOHBIM U J1abopaTOpHBIM
000pyI0BaHHEM;

YMEHHE BBIABUTATh THIIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTAILHBIMU CPEeCTBaMH, (OpMyIHpys Ienb MCCIEeNOBAHHS, aHAIU3HPOBAThH
MIOJIYUCHHBIC PE3YJIbTAThI U A€JIaTh BbIBO/bI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIEIOBATENILCKOH paboTe Mo OHOJIOrHH, SKOJOTMH M MEAWIMHE, IPOBOJUMON Ha 0a3e MIKONBHBIX
HayYHBIX OOIIECTB, U ITyOJIMIHO MPECTABIATE ITOIYICHHBIC PE3yIbTAThl HA YICHHIECKUX KOH(PEPEHIHAX;

YMEHHUE OLCHUBATL OTUYECKUE AaCIIEKThl COBPEMECHHBIX I/ICCJ'[G)IOBaHI/II\/'I B o0jacTh OHOJOTHH U MCIHUITNHBI (KJ'[OHI/IpOBaHl/Ie,
HCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIIPABICHHOE H3MEHEHNE T€HOMA H CO3IaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBII BBIOOp Oyaymield mnpodecCHOHANbHOI JAesITeNBHOCTH B 00JacTH OWOJOTHH, MEIHIHHBI,
OMOTEXHOJIOTHH, BETEPUHAPUH, CEITbCKOTO XO3HCTBA, MHIIEBOIl MPOMBIIIIEHHOCTH, YIIyOIsATh MO3HABAaTENbHBIH WHTEpeC, HAlpPaBICHHBIA Ha
OCO3HAHHBI BBHIOOP COOTBETCTBYIOIICH MNpodeccud H TNPOAODKEHHE OHONOrMYEecKOro o0pa3oBaHMsS B OPraHU3aLHsX CPEIHEro
po(eCCHOHANTBEHOTO U BEICIIETO 00pa30BaHMSI.

[IpenmeTHEIE pe3ynbTaThl OCBOSHHS yaeOHOTO npenmeTa «buomorus» B 11 knacce NOIKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe ¥ POJH OHOJIOTHU B CHCTEME ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHHUH COBPEMEHHOMN €CTECTBEHHO-
HAyYHOH KapTHHBI MHpa, B MO3HAHUH 3aKOHOB TPHPOJABI M PEHICHUH SKOJOTHUECKUX IPOOIEM UeNIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB



PaLMOHANBHOTO MPUPOIONOIb30BaHMA, U B (JOPMUPOBAHIHU LIEHHOCTHOTO OTHOILIEHHS K IPUPOJIE, OOILIECTBY, UENIOBEKY, O BKIaJe POCCUHCKUX U
3apyOexHBIX yIEHBIX-O0MOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CUCTEMOIl OMOJIOTHMYECKHX 3HAHWM, KOTOpasl BKIIIOYAET OMpEAENICHUs] U MOHMMAHUE CYIIHOCTH OCHOBOIOJATAIONINX
OMOJIOTHYECKNX TEPMHHOB W MOHATHH (BHI, SKOCcHCTeMa, Ouocdepa), Omosormueckue Teopun (3BomronuonHas Teopust Y. JlapBuHa,
CHHTeTHUecKas: Teopus sBoirorun), yaenus (A. H. CeseproBa — o myTsix u HampapieHHAX sBoitonuu, B.W. Bepranckoro — o 6uocdepe),
3aKoHBI (reHeTndyeckoro paBHoBecus k. Xapau u B. BaitnGepra, 3aponsmueBoro cxoxnctsa K. M. bapa), nmpaBuna (muanmyma 1O. Jlubuxa,
9KOJIOTHYECKON MUpaMUJIBI SHEPTHH), TUIIOTe3b!I (THnoTe3a «Mupa PHK» V. 'nnbepra);

YMEHHE BJIaieTh OCHOBHBIMH METOJaMH HAayJHOTO IO3HAHMUS, UCHONb3yEeMbIMU B OMONOTHYECKUX HUCCIEJOBAHUIX KHUBBIX OOBEKTOB U
9KOCHCTEM (ONHCaHue, H3MepeHue, HaOMoAeHHe, YIKCIICPIMEHT), CIIOCOOaMH BBISBICHUS U OLIEHKH aHTPONOT€HHBIX M3MEHEHHI B TIPHPOJE;

YMEHHE BBIICTATH CYIIECTBCHHBIE IPH3HAKH: BHJOB, OMOTEOIEHO30B, SKOCHCTEM U OHOC(hepsl, CTAOMIN3UPYIOIETO, ABHXKYIIETO U
Pa3pHIBAIOIIEr0 €CTECTBEHHOTO OTOOpA, aIONATPHIECKOTO W CHMIATPUYECKOTO BHIO00pa30BaHMS, BIMSHMS JBIDKYIIMX CHJI HBOJIOIHMU Ha
reHO(OH/I TOMYNIAIMH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeJie OOMTaHUs, YepeIOBaHUs HANPABICHUI 3BOIIOIMHU, KPYTOBOPOTA BEIECTB U
MOTOKA YHEPTHHU B 3KOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMOCBSI3M MEXKTy IIPOIIECCAMH ABOJIIONNH, ABIDKYIIMMHA CHJIAMH aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3JIMIHbBIX
9KOCHCTEM U MPUCTIOCOOIEHUSIMU K HIM OpTaHU3MOB;

YMEHHE BBIBIATH OTIMYUTENBHBIE NPU3HAKU JKUBBIX CHCTEM, IPUCIIOCOOJICHHOCTh BHIOB K Cpele OOMTaHWs, abHOTHYECKHX H
OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3EH OPraHU3MOB B COOOINECTBAX, AHTPONOTEHHBIX HM3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOMIUE ApTyMEHTHI, OMOJIOTHUECKYI0O TEPMUHOJIOTHIO M CHMBOJIUKY JUIS JOKA3aTeLCTBA POJACTBA
OpPTraHW3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3H OPraHM3MOB U CpPeabl OOMTAaHUs, €ANHCTBA YETOBEYECKUX Pac, HEOOXOIUMOCTH
COXpaHEeHUsI MHOT000pa3ysl BUIOB U 9KOCHCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPOIBI U YETIOBEUECTBA;

yMeHHEe pemaTh OHONOTMYecKHe 3a[Jadd, BBIABIATh HPUIMHHO-CIEACTBEHHBIC CBSI3M MEXIY HCCICIYeMbIMH OHOIOTHYECKUMHU
MIpoLieCCaMH U SIBJICHUSIMH, JIeNaTh BEIBOJBI M IIPOTHO3I HA OCHOBAaHHH MOJTYYEHHBIX PE3YJIbTATOB;

YMCHHUE BBHINOJHATH JTa0OPAaTOPHBIE M IPAaKTHYECKHE pPadOThI, cOOMI0OJaTh MHpaBmia Mpu padoTe ¢ Y4eOHBIM U J1abOpaTOpHBIM
000pyI0BaHHEM;

YMEHHE BBIABUTATh T'MIIOTE3bI, MPOBEPATh MX SKCIIEPHMEHTAIBHBIMU CPEICTBAMH, (GOPMYIHPYs LENb HUCCIEA0BAHMS, aHAIHM3HPOBATH
MIOJTy4EeHHBIE Pe3yIIbTATHI U JIeNIaTh BEIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATEILCKOH paboTe 1Mo OMOJIOrHH, SKOJOTUM M MEIULMHE, IPOBOIMMOI Ha 0a3e IIKOJIBHBIX
HAYYHBIX OOIIECTB, U ITyOIMIHO HMPECTaBIATh IOMYUCHHBIC PE3yIbTaThl HA YICHNIECKHX KOH(PEPEHIINAX;

YMCHHE OLICHHWBATh THIIOTE3Bl M TEOPHU O NPOHMCXOXKICHUM JKU3HH, YEJOBEKa M YEIOBEUECKHX pac, O NPHYHMHAX, IMOCICACTBHAX U
cnoco0ax MpeaoTBpalleHus II00aIbHBIX H3MEHEHHU B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oymymied mNpoQecCHOHATBHON IEITEIBHOCTH B 00NAacTH OHOJIOTHH, 3KOJOTHH,
MIPUPOJOTIONB30BAHUS, MEAUIIMHBI, ONOTEXHOJIOTUH, IICHXOJIOTHHU, BETEPUHAPUH, CETHCKOT0 X03HCTBA, MUMIEBOH MPOMBIIIICHHOCTH, YIITyOIiATh
M03HABaTeIbHBI HHTEpeC, HANpaBICHHBIH Ha OCO3HAHHBI BBHIOOPD COOTBETCTBYIOIIEH Ipodeccuyt W NPOJOIDKEHHE OHOJIOTMYECKOTo
00pa3oBaHUs B OPraHU3aLMAX CPETHEro MPO(ECCHOHATEHOTO U BEICIIETO 00pa30BaHMsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne n/m HaumeHoBaHuUe pa3/iesIoB M TeM NPOIPAMMbI KonTtpoJbHbie IpakTnyeckue neKTPOHIbe (Ipposric)
Bcero paGoThI paGoThI oOpa3oBaTesibHbIE Pecypchbl

1 Buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHUE
3 Buosorust kieTku 2 0.5
4 XuMmuueckas OpraHu3aLus KICTKU 10 1
5 Crpoenve u GpyHKIMN KIETKA 8 2
6 OOMeH BEIIIECTB U MPEBPAICHUE SHEPTHU B KIICTKE 9 1
7 HacnenctBennast nHpopMaIus 1 peaausaius e€ B KICTKe 9 0.5
8 JKU3HEHHEBIN ITUKI KJICTKH 6 1
9 Crpoenue n GpyHKIMH OpraHU3MOB 17 15
10 Pa3mHoeHue U pa3BUTHE OPraHU3MOB 8 15
11 T'eHernka — Hayka 0 HaCJIEACTBEHHOCTH U H3MEHUYMBOCTH OPTaHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH M3MEHUYUBOCTH 6 1
14 T'enernka genoBexa 3 0.5
15 Cenekuus OpraHu3MOB 4 1
16 Brorexnonorus u cuHTeTHYECKAs OHOIOTHS 4
17 PesepBHOoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13










IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuuyecTBo yacos DJIeKTPOHHBbIE
Jara unpposbie
Ne n/m Tema ypoka KoHTpoabuble IpakTHyeckue
Bcero H3y4eHHst o0pa3oBaTebHbIE
padoThI padoThI
pecypcsbl

1 Broorus xak KoMIUIeKCHast HayKa U Kak 4acTh COBPEMEHHOTO 00mIecTBa 1
2 JKuBble CUCTEMBI U UX CBOUCTBA 1
3 YpoBHEBasi OpraHU3aNys KUBBIX CHCTEM 1
4 HVcropust OTKpBITHS 1 M3ydeHHs KiIeTkd. Kierounas Teopus 1

MeTobl MOJIEKYIISIPHON U KiieTouHOH Ononoruu. [IpakTiueckas padota «3yuenne
5 METOJIOB KIIETOUHOU Onosoruu (xpomarorpadusi, anekrpodopes, muddepennuaipaoe 1 0.5

uertpudyruposanue, [11P)»
6 XUMHYECKUH COCTaB KICTKH 1
7 MuHepaibHbIe BellecTBa KIETKH, NX OHOJIOTHYecKas pojb 1
8 OpraHuyeckye BelecTBa KiIeTkn — Oenku. JlaboparopHas pabota «OGHapyxeHHe 1 05

0EJIKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIIUI» '
9 CBolicTBa, KiTaccu(pUKaIys U GYHKIUH OSIKOB 1
10 OpraHu4ecKye BeIIecTBa KICTKH — yrIIeBOJIBI 1
11 OpraHuyecKye BellecTBa KIeTKU — JIUIH/IbI 1
12 Hyxneunnossie kucnotel. JJHK u PHK. Jlaboparopnast pabota «ccnenoBanue 1 05

HYKJIEMHOBBIX KUCJIOT, BBIICICHHBIX U3 KIETOK Pa3iIMYHBIX OPTaHU3MOBY '
13 Crpoenne u pynaknun ATO. [Ipyrue nykneosuarpudocdarsr (HTD) 1
14 Ceksenuposanue JIHK. MeToabl reHOMUKH, TPAaHCKPUITOMUKH, IPOTEOMUKH 1
15 MeTozbl CTPYKTYpHO# Onoorun 1
16 Tune! knerok. IIpokapuoTudeckas KneTka 1
17 Crpoenne sykaprHoTH4ecKoil kineTku. [IpakTrdeckas pabora «3ydeHne cBoHCTB 1 05

KJICTOYHOI MeMOpaHbI» '
18 [ToBepXHOCTHBIN anmapar KIeTKH 1
19 OnHoMmeMOpaHHBIE OpraHOUIBI KIeTKU. [IpakTuueckas padorta «/3ydyeHune ABUKEHUSA 1 05

IUTOILIA3MbI B PACTUTEIBHBIX KIETKAX> '
20 [NomyaBTOHOMHBIE OPTAaHOHUIBI KIIETKH: MUTOXOHApHY, IiacTuabl. Jlaboparopras pabora 1 05

«HccrenoBanue m1a3MoIIn3a U JEIIa3MOIN3a B PACTUTEIILHBIX KIETKaX»




21 HememOpaHHBIe OpraHOUIBI KIETKH 1

22 CrpoeHue 1 pyHKIHH sapa 1

23 CpaBHHTEbHAS XapaKTEPUCTUKA KIIETOK 9yKapHoT. JlabopaTopHas pabora «/3ydeHue 1 05
CTPOEHUS KJIETOK Pa3INYHBIX OPTaHU3MOBY
AccuMuIAIyA ¥ AUCCUMUIISINS — ABE CTOPOHBI MeTabomu3Ma. Tumbsl oOMeHa BELIeCTB.

24 JlaGopatopHas paboTa «/3yueHne KaTaAINTHIECKOH aKTUBHOCTH ()epMEHTOB (Ha 1
MIpUMepe aMHIIa3bl MM KaTanasbl)»
DepMeHTaTUBHBII XapakTep peakluil kieToyHoro Metabonmusma. JlaboparopHas pabora

25 «3y4yenne GpepMEHTaTHBHOTO pacIleIIeHHsI IIEPOKCHIa BOJOPO/IA B PACTUTEIBHBIX U 1 0.5
JKUBOTHBIX KJIETKaxX»

26 Benku-akTHBaTOPHI U OSKH-HHIHOUTOPBI 1

27 ABTOTpOQHBIA THII 0OMEHa BEIIECTB 1

28 dorocuHTE3 1

29 Xemocuntes. JlabopatopHast pabota «CpaBHeHHe ITpoLeccoB pOTOCHHTE3A U 1 05
XEMOCHHTE3a)

30 Amnaspo0OHbIe opranu3Mbl. Buner 6poxenus. Jlabopatopras pabora «CpaBHeHHE 1
MIPOLIECCOB OPOKEHUS U IBIXaHUSD»

31 AdpoOHBIE OpraHU3MBI. DTalbl SHEPTETHYECKOTO 0OMEHa 1

32 DHeprus MeMOpaHHOTO TpagueHTa MpoToHOB. CuHTe3 AT®: pabora nmpotonHOi ATD- 1
CHHTA3bI

33 Peakmin MaTpU9YHOTO CHHTE3a 1

34 Tpanckpunus — Matpudsslid cuaTe3 PHK 1

35 Tpancnsiuus u e€ STarsl 1

36 KopmupoBanne amuaOKHCTOT. Poits prbocoM B OnocuHTE3e Gemka 1

37 OpraHu3zanys reHoMa Y MTPOKapHOT B SYKapHuOT 1

38 MornekynspHbIe MEXaHU3MBI SKCITPECCHU TEHOB Y 3YKapHOT 1

39 Bupycsl — BHeK/IeToOuHbIe pOpPMBI XKHU3HH U 00IUraTHbIe Napa3uThl. [IpakTHyeckas 1 05
pabora «Co3naHue MOJENN BUPYCay '

40 BupycHbie 3a0051eBaHNs YeIOBEKA, )KHBOTHBIX, pACTCHHI 1

41 HaHOTEXHOIOrMY B OMOJIOTMHA U MEIUIIMHE 1

42 JKW3HEHHBIN UK KIETKU 1

43 Marpuunsnii cuate3 JJHK 1

44 Xpomocomsl. JlJaboparopHas padota «/3ydeHrne XpoMOCOM Ha TOTOBBIX 1 05

MHKpOTpeTapaTaxy




45 Jlenenue KJI€TKU — MHTO3 1

46 Tuns! knerok. Kapuokuues u iurokunes. Jlaboparopaas pabora «HabmoneHne Muto3a 1 05
B KJIETKAaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax)» '

47 Perynsnust )ku3HEHHOTO IIUKIIA KJIETOK 1

48 OpranusM Kak eIMHOE LIe0e 1

49 Txanu pacrennii. Jlaboparopnas padora «V3ydeHue TkaHeil pacTeHHID 1 0.5

50 TxaHu *KUBOTHEIX U YeoBeka. JlaboparopHas pabota «/3ydeHue TKaHeH KUBOTHBIX) 1 0.5

51 Opransl. Cucremsl opranos. JlabopaTopHas pabota «/3ydeHre opraHoB IBETKOBOTO 1 05
pacTeHus»

52 Omnopa Tena OpraHu3MoB 1

53 JIBrKeHHe OpraHu3MOB 1

54 [Tutanue opraHu3mMoB 1

55 [Mutanne NO3BOHOYHBIX )KUBOTHBIX. [IMIIieBapUTeIbHAS CHCTEMa YeJIOBeKa 1

56 JlpIXaHue opraHu3MoB 1

57 JIpIxaHHe I03BOHOYHBIX AKHUBOTHBIX U UEJIOBEKA 1

58 TpaHCIIOPT BEIIECTB y OPTaHU3MOB 1

59 KpoBeHocHas cucteMa I03BOHOYHBIX )KUBOTHBIX M YeJIOBEKa 1

60 BeineneHue y opraHu3MoB 1

61 3aimra y opraHu3MoB 1

62 HNmmyHHas cucTeMa denoBeka 1

63 PaznpaxuMOCTh U peryssiuus y OpraHu3MOB 1

64 I'ymopanbHast perynsnus U HIOKPHHHAS CHCTEMa )KUBOTHBIX U YeJIOBEKa 1

65 DopMBI pa3MHOKEHHUST OPTAaHU3MOB 1

66 [TonoBoe pasMHOXKEHNE 1

67 Metio3 1

68 I'amerorenes. O6pa3oBaHKe U pa3BUTHE TIOJIOBBIX KieToK. JlaboparopHas paborta 1 05
«M3yueHue CTPOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpEapaTax» '

69 WNHanBHAyaIbHOE Pa3BUTHE OPTaHU3MOB — OHTOTCHE3 1

70 3akiazKa OpraHoOB M TKaHEH U3 3apObIIIEBBIX JINCTKOB 1

71 Poct u pa3zButue xuBoTHBIX. JJabopaTopHast paboTa «BbIsBIeHHE MPU3HAKOB CXOICTBA 1 05
3apOIBIIIeH TO3BOHOYHBIX )KHBOTHBIX ) '

7 Pa3mHOXeHHe U pa3BuTHE pacTeHuil. JlaboparopHas padora «CTpoeHHe OpraHoB 1 05

Pa3MHOXKCHHA BbICIINX paCTeHHﬁ))




73 HWcTopust CTAHOBIICHHS U Pa3BUTHS TCHETHKU KaK HAYKU 1

74 OCHOBHbIC TIOHATHSI ¥ CHMBOJIBI TeHeTHKHU. JlabopaTopHas pabota «/Ipo3oduna kak 1 05
00BEKT FeHETHYECKUX UCCIIEOBAHUID '
3aKOHOMEPHOCTHU HACJIeJOBAHUS NPU3HAKOB. MOHOrHOPHAHOE CKPEIMBaHHE.

75 [MpakTnueckas pabota "M3ydenne pe3yapTaToB MOHOTHOPHUAHOTO CKPEIUBAHUS Y 1 0.5
npo3odubr”

76 [{uronornueckne 0OCHOBEI MOHOTHOPHIHOTO CKPEIIUBAHHS 1

77 Amnanmsupylolee ckpenuBanne. Hemonnoe qoMuHEpOBaHue 1

78 Jurubpugnoe ckpemuBanue. [Ipakrudeckas padora «/3ydeHue pe3ynbTaToB 1 05
JIUTHOPHITHOTO CKPEIUBAHMUS Y APO30(DHIBD) '

79 L{uronoruueckne OCHOBBI JUTMOPHIHOTO CKPEIINBAHUS 1

80 ClerieHHOE HacleJOBaHHE TIPU3HAKOB 1

81 XpoMOCOMHast TEOpHs HACIICACTBCHHOCTH 1

82 Teneruka mona 1

83 I'eHOTHI KaK LEJIOCTHAS CHCTEMa 1

84 I'eHeTHYeCKMi KOHTPOJIb Pa3BUTHS PACTCHUMH, JXMBOTHBIX U YeJIOBEKa 1

85 V3MeHYMBOCTh TPU3HAKOB. BBl N3MEHUYNBOCTH 1

86 MonudukanroHHas H3MEHINBOCTh 1
Bapwuanuonsslii psa v BapuannonHas kpuasi. JlJaboparopHas padota «VccnenoBanue

87 3aKOHOMEPHOCTEH MOIN(PUKAINOHHON H3MEHUNBOCTH. [locTpoeHe BapHaluOHHOTO 1 0.5
psiAa ¥ BapUallMOHHOW KPUBOM»

88 I'enotunuyeckas m3MeHINBOCTh. KoMOMHATHBHAS H3MEHUYNBOCTh 1

89 MyTanroHHass U3MEeHYMBOCTb. [IpakTHyeckas pabora «Mytarmu y aqpo3oduis! (Ha 1 05
TOTOBBIX MHKPOIIpENaparax)» '

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca. DNUTeHEeTHKA U SITHUT€HOMHKA 1

91 I'enetnka venoseka. [IpakTrdeckas padota «CocTaBlieHHE W aHATH3 POJOCIOBHOM» 1 0.5

92 MeToapl METUIIMHCKOM T€HETHKH 1

93 3Ha4YeHHe MEANIMHCKOM TeHEeTHKH B NIPEAOTBPALICHUH H JICYCHUH TeHETHYECKHX 1
3a00J1eBaHuMil YeoBeka

94 OcHoBHBIE TIOHATHUS cenekuun. JlaboparopHas pabora «M3ydeHHe COPTOB KyJIbTYPHBIX 1 05
paCTeHl/Iﬁ 1 IopoJ] AOMAIIHUX XUBOTHBIX» '

95 MeTtob! cenexunoHHoi paboTsl. JlaboparopHas pabota «/3ydeHne METOI0B CENeKIMN 1 05
pacTeHuin '

96 JlocTrokeHusI CeNeKLUK PacTeHU U )KUBOTHBIX. [IpakTiueckas pabora «[IpuBuBka 1




pacTeHui»

97 CoxpaHeHne, H3ydeHHe U UCTIOIb30BaHNE TeHETHIECKHX PECYPCOB 1
98 BroTexHOJIOrus Kak HayKa U OTpaciib Mpou3BocTBa. [Ipaktudeckas padora «M3ydeHne 1 05
00BEKTOB OMOTEXHOJIOT UM
99 OCHOBHBIE HaIIPaBJICHUS] CHHTETHYECKON OMOJIOrHn 1
100 XpoMocoMHas ¥ TeHHast HHXKEHEePHs 1
101 MenuiuacKkre OMOTEXHOIOT I 1
102 PesepeHeiii ypok. [ToBTopeHue, 00001IeHIE, CHCTEMaTH3AIHS 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 135










YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI AJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET LIOK
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