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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueOHOMy mpenmetry "buonorusa" (manmee - Omosorwsi) Ha yYpOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konnenuuu npernojaBaHust yueOHOTro npeameTta « buosiorus» u oCHOBHBIX MOJIOXKEHUH (PpeaepasibHOM paboueit
IPOrpaMMbl BOCIIUTAHUSI.

YueOusiii npeamer «buonorus» yrmyonéaHoro ypoBHsa usyudeHust (10—-11 xmaccebl) siBAsieTCSl OJHUM U3 KOMIIOHEHTOB
npenMeTHoi obnactu «EctecTBeHHO-HayuHble npeameTs». CoriacHo monoxkeHusM OI'OC COO mpoduibHbie yueOHBIC
IpeIMEThl, U3ydyaeMble Ha YyIrIIyOJIEHHOM YpOBHE, SIBISIIOTCS criocoboM auddepeHuuanud oOy4eHus Ha YPOBHE CPEIHETo
oO1ero o0pa3oBaHMsl W MPU3BAHBI 00ECIEYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEAHUM OOUIUM, CPEIHUM
npodecCHoHANbHBIM U BBICIIUM O0Opa3oBaHHeM. B To ke Bpemsl KakIOblii U3 3TUX Y4YEOHBIX NPEIMETOB JOJKEH OBITh
OPUEHTHPOBAH Ha MPUOPUTETHOE peIlIeHHuEe 00pa30BaTENbHBIX, BOCIUTATENIbHBIX M Pa3BUBAIOLIUX 3a7a4, CBSI3aHHBIX C
npodopueHTanueid 00y4aroluxcs 1 CTUMYJIMPOBAHUEM HUHTEpEca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHHUS, CBSI3aHHOTO C
OuoJiorue, MeIMIIMHOM, SKOJIOTHEH, TICUXO0JIOTHEN, CITIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHoMy nipeameTy "buonorus" na€t npeacTaBieHe O LEIU U 3ajladax U3yuyeHusl y4eOHOro npeamera
«buonorus» Ha yriuyOIEHHOM YpOBHE, OIpeaessieT o00s3aTeNbHOe (MHBAPUAHTHOE) TMPEAMETHOE COJAEepXKaHHe, €ro
CTPYKTYPUPOBAHHE MO pa3AeiiaM M TeMaM, paclpelesieHue I0 KiaccaMm, PEKOMEHAYET IOCIEN0BATEIbHOCTh W3Y4YEHUS
y4eOHOIro MaTepuana ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKA YYEOHOro MpOIEecca, BO3PACTHBIX
0CcoOEHHOCTEH oOyUaromnuxcs. B nporpamme no 6GMOJIOTHH peaii30BaH MPHUHITUIT TIPEEMCTBEHHOCTH ¢ U3YUYE€HHUEM OHOJIOTHU
Ha YpPOBHE OCHOBHOro 00miero oOpa3zoBaHus, Ojarogapss 4eMy IPOCMATPUBAETCS HAIPABICHHOCTh Ha IMOCIEIYIOIIee
pa3BUTHE OWOJOrMUYECKUX 3HAHHUM, OPUEHTHUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILIUICHUS, NPEJCTaBICHUA O 3A0pOBOM oOpa3e >KM3HH, Ha BOCHUTAHHE OEpEeKHOTO0 OTHOILIEHUS K
OKpy’Xarollled TpUpoIHON cpeae. B mporpamme mo OHOJIOTHM TakKe IOKa3aHbl BO3MOXKHOCTH Y4e€OHOIo IpeaMera
«buonorus» B peanuzauuu tpedoBaHuit GI'OC COO Kk miaHUpPyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynbTrataM OoOydeHus U B (POPMUPOBAHUMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHOM AEATEIbHOCTH OOYYarOIIUXCS IO
OCBOEHHUIO COJIep KaHUs OMOJIOTHUYECKOro 00pa30BaHus Ha YPOBHE CPEIHEro o0Iero 00pa3oBaHusl.



YueOusiit npeamet «buonorus» Ha ypoBHE CpeHETo 00IIero o0pa3oBaHus 3aBepliaeT OMOIOrHueckoe 00pa3oBaHUE B
IIKOJIC U OPUEHTUPOBAH Ha PACHIMPEHUE U YIiIyOseHne 3HaHUH 00yJarouXcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUN M OUOJIOTUU PAa3BUTHA, TCHETUKHU, CEJIEKIINU, OMOTEXHOJIOTHH, IBOJIIOLMOHHOTO YUCHHUS
1 9KOJIOTHH.

Nzydenne yuebHoro nmpenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPUEHTUPOBAHO HA MOJATOTOBKY OOYYAIOIIUXCS K
MOCIIEAYIOIEMY TMOJIYYEHHIO OHOJOTHYEeCKOro 00pa3oBaHUS B By3aX W OpraHM3alMsIX CPEAHEro MpOoQecCHOHATBHOTO
oOpazoBanusi. OCHOBY €ro cCoJep>KaHusl COCTaBJSIET CHUCTeMa OWOJIOTMYECKHUX 3HAHHWM, MOJYyUYEHHBIX MpU H3yYECHUU
00y4aromKMHUCS COOTBETCTBYIOIIMX CUCTEMATUYECKHX Pa3/ieloB OMOJIOrMH HAa YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs, B
10-11 xnaccax 3TH 3HAHHUS MOJY4YaAIOT pa3BUTHE. Tak, pacHIMpPeHbl U YIIIyOJeHbI OMOJIOrMYECKHe 3HAHMS O PACTEHUSX,
KUBOTHBIX, Ipubax, OakTepusx, OpraHuU3Me 4YeJoBeKa, OOLIMX 3aKOHOMEPHOCTSX >KU3HH, JTOTOJHUTEIHHO BKJIIOYECHBI
OMOJIOTHYECKHE CBEACHUS MPUKIATHOTO M MOMCKOBOIO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
nocjenyromero BbeiOOpa mpodeccur. Bo3MoxkHa Takke HHTErpanus OMONOTWYECKHX 3HAHMW C COOTBETCTBYIOLIMMHU
3HAHUSMH, IOJYYSHHBIMH 00Y4YaIOUIMMHUCS TIPU U3yueHHH (PU3UKH, XUMUH, reorpadui 1 MaTeMaTUKU.

CtpykTypa mporpamMMmbl 1o ydyeOHOMYy mnpeamery "buomnorus" oTpaskaeT CHCTEMHO-YPOBHEBBIM M 3BOJIOIMOHHBIHI
MOJXO/bI K U3ydeHHto 6nojoruu. CoraacHO UM, U3Y4alOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX CHCTEM
pPa3HOTO ypOBHSI OPraHU3allid, SBOJIIOIMHM OPraHMYECKOTO MHpa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOro pa3zHooOpasus
wiaHeTsl. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM Ouosiornu, 3MOpHONIOTHH U OMOJOTHU
pa3BUTHSL, TEHETUKU U CEJIEKIINU, OMOTEXHOJIOTHH U CUHTETUYECKON OMOJIOTUH, aKTyaIHu3UpyIOTCS 3HAaHUA 00y4atoLuXcs Mo
O00TaHUKE, 300JI0TUH, aHATOMUH, (PU3HOIOTHH YesoBeka. B 11 kiacce n3y4aroTcsi 3BOJIOLMOHHOE YU€HHE, OCHOBBI 9KOJIOTUU
U ydeHue o ouocdepe.

YueOusiif npeamer «buonorus» npu3zBaH 00eceyuTh OCBOCHHE OOYYAIOIIMMUCA OMOJIOTUYECKUX TEOPUN U 3aKOHOB,
ujel, MIPUHIIUIIOB U MPABUIL, JISKAIMX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUNA O CTPOCHUH,
MHOT000Opa3uu M OCOOEHHOCTSX KIIETKH, OpraHW3Ma, MOIMYJIALNH, OMOIEHO03a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAyYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH, MPUKIAJAHBIX acleKTax OMoNornyeckux 3HaHui. [lis pa3BuTus u
NOJJIEpKaHUsl MHTEpeca OO0ydarolmuxcsi K OMOJOTHHM Hapsy CO 3HAYUTENIBbHBIM OOBEMOM TEOPETHYECKOI0 MaTepuana B
COJIEp’)KaHUU MPOTPaMMBI TT0 OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHS TOW WIM MHON



oOjacTu OHMOJIOTHH, BKIAJAOM OTEUYECTBEHHBIX M 3apyOeXHBIX YUYEHBIX B pEIICHHE BaXHEHIIMX OHOJIOTHYECKHX U
AKOJIOTUYECKUX TIPOOIIEM.

Lenp nzydenust yaeOHoro npenmera «buonorus» Ha yrayOinEHHOM YpOBHE — OBJIJICHUE OOYYArOIIMMUCS 3HAHUSMU O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpPTraHMU3aIMK JKUBBIX CHCTEM Pa3HOTO paHTa U MPHUOOPETeHHWE YMEHHI HCIIOJIb30BaTh ATH
3HaHWUS B (POPMHUPOBAHUU MHTEPECA K OMpeaeEHHON 00macTi MpodeCCHOHATBHON ACATEIHHOCTH, CBA3aHHOW ¢ OMOJIOTHEH,
WM K BBIOOPY y4e€OHOT0 3aBEACHUS TSI IPOOJIKEHHS OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha yrinyOnéHHOM ypoBHE 00€CHEUMBAETCSA pPELICHHEM
CIICYIOIINX 3a7a4:

OCBOEHHE OOYYaIOIIUMHUCS CUCTEMBbI OMOJOTUYECKMX 3HAHMA: 00 OCHOBHBIX OHMOJOTHUYECKHUX TEOPHSX, KOHIEHIUIX,
TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPaBUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOT000pa3uu M OCOOCHHOCTSX OHMOJOTMYECKHX CHUCTEM (KJIETKa, OpraHu3M, MOMYJSIus, BUJ, OHMOreOLeHO3,
o6uocdepa); 0 BBIIAIONTUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaromMXcsi C METOJaMH TIO3HAHUS JKWBOM TMPHUPOMABI: HCCIENOBATEIBCKUMH  METOJIaMHU
OHMOJIOTMYECKUX HayK (MOJEKYJSPHON U KICTOYHON OMOJIOTHUH, SMOPHUOIOTHH ¥ OMOJIOTUU Pa3BUTHs, TEHETHKHU U CEIICKIINH,
OMOTEXHOJIOTMM WU CHUHTETUYECKOW OHOJIOTHH, MAICOHTOJOTHH, SKOJOTHH); METOJaMU CaMOCTOSATEIbHOIO IPOBEICHUS
OMOJIOTMYECKUX MCCIIEAOBAHUIN B 1a00paToOpuu U B pupoe (HabIo1eHne, U3MEpeHne, SKCIIePUMEHT, MOJCIIMPOBAHNUE);

OBJIaJICHUE OOYYaIONIMMHUCS YMEHUSMHU: CAMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh M MCTOJIH30BATh OMOIOTHUECKYIO
MHPOPMAITHIO; TIOJIH30BATHCSA OMOJOTHUECKON TEPMHUHOJOTHEH W CHUMBOJIMKOHW; YCTAaHABIMBATh CBSI3b MEXIY Pa3BUTHEM
OMOJIOTHH M COLUATBbHO-DKOHOMUYECKIUMH M 3KOJOTHYECKUMH MpoOJieMaMu 4elI0OBeUeCTBa; OLCHUBATh MOCJIEICTBUSA CBOEH
JESITEIbHOCTH 10 OTHOIICHUIO K OKPYXAloIIe MPUPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO M 37J0POBBIO OKPYKAIOLIMX
Jro7ieil; 000CHOBBIBATh U COOIOIATh MEPBI MPOPMIAKTUKY WH(EKIIMOHHBIX 3a00JIeBaHUM, IpaBUiIa TIOBEJICHUS B IPUPOJIE U
obecrnieueHrs 6€30MacHOCTH COOCTBEHHOM >KM3HENEATEILHOCTH B UPE3BBIYAWHBIX CUTYAIUSIX MPUPOJHOTO W TEXHOTCHHOTO
XapakTepa; XapaKkTepru30BaTh COBPEMEHHBIC Hay9HbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYAIOIIMXCS MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B MpOIlECCe 3HAKOMCTBA C BBIIAIOIIMMHUCS
OTKPBITHSIMH M COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OHOJOTHHM, pEHIaeMBIMH €10 MpoOJeMaMu, METO0JIOTHEH



OMOJIOTUYECKOTO HCCIIEIOBAHUSI, TPOBEICHHS SKCIEPUMEHTAIBHBIX HWCCIACAOBAHUM, pPEIICHUs OWOJIOTMYECKUX 3ajad,
MOJIETTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTAHUE Yy OOYYaIOIIMUXCS IIEHHOCTHOIO OTHOLIEHUS K JKUBOW MPHUPOJAE B LEJIOM U K OTACIbHBIM €€ 00beKTaM U
ABJICHUSIM; (DOPMUPOBAHHE HKOJIOTMUYECKOM, T€HETUYECKOM TI'PAMOTHOCTH, OOMIEH KyJIbTYypbl MOBEACHUS B MPUPOJE;
MHTETPAIH €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHue OO0YyYarOIMIMMKCS KOMIIETEHTHOCTH B PAIlMOHAJIBHOM MPHUPOIONOIB30BaHUU (COOIIOEHHE MPaBUII
MOBEICHUA B TPUPOJIE, OXpPaHbl BHUJOB, IKOCUCTEM, OHOc(hephl), COXpAaHEHHMH COOCTBEHHOTO 3I0POBbSI U 3I0POBBS
OKpY’KalolUX JtojeH (cobnrogaeHus Mep npoduIakTUKUA 3a00eBaHui, obecriedueHne 0€30MacHOCTH JKU3HEICITCIIbHOCTH B
YpEe3BbIYANHBIX CUTYALMSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUU U
YMEHUN B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCJIOBUM ISl OCO3HAHHOTO BbIOOpa OOYYAIOUIMMHCS HWHAMBHIYAJIbHON 00pa30oBaTEeNIbHON TpPAaEKTOPHH,
CIIOCOOCTBYIOIIEH TOCHenyIomeMy MnpodhecCUOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C WHIUBUIYAIbHBIMU
MHTEpECaMH U MOTPEOHOCTIMU PErHOHA.

OO61iee 4ncio 4acoB, OTBEJICHHBIX Ha U3y4YeHHE OMOJOTMU Ha YIIIyOJIEHHOM YPOBHE CPEIHEro oOLIero oopa3oBaHus,
cocrapisieT 204 gaca: B 10 kiacce — 102 ygaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).

OT60p opraHm3anuoOHHBIX (HOPM, METOJOB U CPEACTB OOyUCHUS OMOJIOTHH OCYIIECTBIACTCS ¢ YIETOM CHEIU(BUKH €TO0
collepKaHUsI M HAIMpPaBJICHHOCTH HAa MPOAOHKEHHE OHOJIOTMYECKOro O00pa3oBaHUsI B OPraHM3alUsAX CPEIHEro
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBUEM MPU 00Y4YeHHH OMOJIOTUH HA YTIyOJIEHHOM YPOBHE SIBIISETCS MPOBEACHHE Ta00PaTOPHBIX U
npakThudeckux paboT. Taxke ydacThe OOydaromMXCs B BBITIOJIHGHUHM TMPOEKTHBIX U YUEeOHO-HCCIE0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPENENSETCS yYHTEJIeM Ha OCHOBE HMMEIONIUXCS MaTEePHAIbHO-TEXHHUYECKUX PECypCOB M MECTHBIX
OPUPOAHBIX YCIOBUH.



COIAEPKAHUE OBYUYEHUA

10 KJTACC

CopnepxaHne NMPOrpaMMBbl, BBIACICHHOE KYPCUBOM, HE BXOJUT B NPOBEPKY IOCYJApPCTBEHHOM MTOTOBOM aTTECTALUU
(T'HA).

Tema 1. buosiorust kKak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucTtopusi pa3BuTus Ouojioruu. buomormyeckue Hayku u
u3ydaemble UMH npooiembl. DyHaamMeHTanbHble, IPUKIAIHbIE U IOMCKOBBIE HAyYHbIE UCCIEI0BAaHUS B OMOJIOTHH.

3HaueHue OMoJa0ruu B GOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTuHBI Mupa. [Ipodeccun, cBsi3aHHbIE €
Ouonorueil. 3HaueHHWe OMOJIOTMM B TNPAKTHUUECKON JAEATEIbHOCTM 4YEJIOBEKa: MEIUIMHE, CEJIbCKOM XO35HCTBE,
IIPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JlemoHCcTpanuun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapkx, Y. Hapsun, VY. lapseii, . Mennens, B. .
Bepnanackuii, U. I1. ITasnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnu1s! u cxeMbl: «CBsi3b OMOJOTHH C APYTHUMH HayKaMuy, «Cuctema OMOIOTHYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3y4YeHHE

JXKuBble cucrempl Kak npeamer uzydeHust Omosioruu. CBOMCTBA JKMBBIX CUCTEM: €IMHCTBO XMMHYECKOI'O COCTaBa,
JUCKPETHOCTb W LIEJIOCTHOCTb, CJOKHOCTb M YIOPSAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3aLus,
CaMOBOCIIPOU3BEACHUE, PA3IPaKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHM3allyd >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIECTOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, IOIYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTnueckuit), onocepusiit. [Iporeccel, mpoucxoasiue B )XUBbIX cucTeMax. OCHOBHBIE
npu3HaKy kuBoro. JKusHp kak gopma cyuiectBoBaHusi Mmatepuu. Hayku, nsyyaromye *uBble CUCTEMbBI Ha Pa3HbIX YPOBHAX
OpraHU3aLMH.



Nzydenue xxuBbix cucreM. MeTosl Ononornueckoit Hayku. Habnronenue, nusmepenue, S3KCepUMEHT, CUCTEMATHU3aIIHs,
Meraananus. IloHaTre 0 3aBUCHMMON M HE3aBUCHUMOU nepeMeHHoU. [InanupoBanue sxkcnepumenra. [loctaHoBKa n nmpoBepka
runore3. HyneBas runoresa. Ilonstue BbIOOpKM M €€ 10CTOBEpHOCTh. Pa3zbpoc B Ouonormueckux AaHHbIX. OleHKa
JOCTOBEPHOCTH IOJIYYEHHBIX pE3yJIbTaTOB. [IpUUMHBI HCKa)KEHUS pe3yJbTaTOB dKCIepUMEHTA. [IoHATHE cTaTHCTHYECKOro
TeCTaA.

JlemoHCcTpanumn

Tabmuupr 1 cxeMbl: «OCHOBHbIE NPHU3HAKHU JKU3HW», «buonorundeckue cuctembdy, «CBONCTBAa KXUBOM MaTepuUm»,
«YPpOBHU OpraHu3allld >KUBOU NpUPOAbD), «CTpoeHuEe >KUBOTHOM KIETKM», «TkaHM >KMBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranu3May, «buoreonenosy», «buocgepa», «MeTopl H3ydeHHs! )KUBOI IPUPOIBD».

Oo6opynoBanue: 1abopaTopHoe 000pyI0BaHUE IJI MPOBEACHUS HAOIIOICHHMN, N3MEPEHHM, SKCTICPUMEHTOB.

IIpakTHyeckas padora «licnosib30BaHUE PA3IMYHBIX METOAOB PU U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorus KJIeTKH

Knetka — cTpyKTypHO-(QyHKIMOHAIbHAS €IMHULA )kUBOro. MicTopus otkpeitusa kietku. Padotel P. I'yka, A. JleBeHryka.
Knerounas reopus (T. llIranu, M. Ilneiinen, P. Bupxor). OCHOBHBIE TTOJIOKEHHUSI COBPEMEHHON KJIETOYHON TEOPHH.

MeToapl MOJIEKYJISIPHON M KJIETOYHOW OMOJOTHH: MHUKPOCKOMHS, XpomaTorpadus, 3nekTpodopes, METOA MEUYEHbIX
aToMOB, IuddepeHInanbHoe MeHTPU(yTrUpoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3y ueHue @UKCUPOBAHHBIX KIIEMOK.
DnexTpoHHas MUKpockonus. Kougoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpan U

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

Tabmumbsrt u  cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MHUKpOcKom», «Mcropus pa3BUTHS METOJIOB
MHKPOCKOITAW.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENApAThl pACTUTENbHBIX, )KUBOTHBIX M OAKT€PUAJIbHBIX KIIETOK.

IIpakTnyeckas paGora «l3yyeHne MeTomOB  KJIETOUYHON  Ouojoruu  (Xpomarorpadus, 3neKTpodopes,
auddepennnanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumuueckasi OpraHn3anus KJIeTKH



XUMHUYECKUHN COCTAB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTBL. Bosa 1 €€ ponb Kak pacTBOPUTENS, pEareHTa,
y4acTue B CTPYKTYPHUPOBAHUM KJIETKH, TEIIOpEryssiiuu. MuHepaibHble BEIlecTBa KIETKU, X Ouonornyeckas poib. Poib
KAaTUOHOB U aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KJIETKU. bruonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 06ekoB. CTPYKTYphI
0enkoBoil Mosekynbl. [lepBuuHas cTpykTypa Oenka, MenTUAHAs CBs3b. BTOpHuYHas, TpeTHuyHas, YETBEPTUUHAS CTPYKTYPHI.
Henarypanus. CoiictBa 6enkoB. Kinaccuduxaius 6enxoB. buonornueckue Gpynkunu 6enkoB. [Ipuonul.

VYrneBoabl. MoHocaxapuibl, Iucaxapuabl, OJUTOcaxapuabl W moiucaxapuabl. OOmuUN TUIaH cTpoeHus U (pusmko-
XUMUYECKUE CBOMCTBA yIieBoA0B. buonornueckue GyHKIUN yTriIeBOAOB.

Jlurunpl. T'uapodunsHo-TUApOdoOHBIE cBoMcTBA. Knaccudukamus nunuaos. Tpuraunepuasl, Gocoaunuabl, BOCKH,
crepounsl. buonornueckue Gynkuu aunuaoB. OOmuMe CBOMCTBA OMOJOTUYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJYPOHULAEMOCTb.

Hyxnennossie kucinotel. JITHK 1 PHK. Ctpoenue nHykiienHoBbIX KucIOT. Hykneotuapl. [IpuHIMn KOMIJIEMEHTapHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas criupans. Mectonaxoxaenue u ouonornueckue ¢yukiun JIHK. Buas
PHK. ®ynkiuu PHK B knetke.

Crpoenue ™onekynsl AT®. Makpospruueckue cBsi3u B Mojekyne AT®. buonoruueckue ¢ynkiuun ATO.
BoccranoBneHHbIE TEPEHOCUNKH, NX (DYHKIINHU B KIETKe. /pyeue nyxneozuompugpocgamor (HT®). CexBenupoanue JIHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHasi Ouosiorusi: OuoxuMuueckre u OUoU3NYECKrue UCCIEeIOBAHNS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl u QYHKYUl OUOMONEKYLl U ux Komniekcos. Komnviomepnovui ouzaiin u
OpeanuyecKul CUHmMe3 OUOMONIEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpanuun

[Toptpertst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammel: «PacnipeieneHne XMMHYECKHX JJEMEHTOB B HEXKHUBOW mpupoae», «PacmpeneneHue XuMHYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIEY.



Tabmuubr u cxembr: «lleprogudeckas Tabinia XUMUIECKUX JIEMEHTOBY, «CTPOCHHUE MOJICKYJIBI BOJbI», «BemecTra B
coctaBe OpraHu3moB», «CTpoeHHUE MONEKyNbl Oenka», «CTPYKTyphl O€IKOBOW MOJIEKYIbDy, «CTpoeHHE MOJIEKYI
yrieBoAoB», « CTpoeHre MOJIEKyT TUNuaoBy, « HykiaenHoBbie KUCIOThIY, «CTpoeHne MoiaeKyabl ATOy.

OO6opynoBanue: XuMU4YeCcKas mocyaa u 000pya0BaHHeE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TTOMOIIbIO KAUECTBEHHBIX PEAKIHII.

JlabopaTropHnasi pabora «lcciaenoBanre HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u pyHKIMH KICTKH

Tunel KJIETOK: 3yKapuoTHUecKasi U mpokapuoTudeckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHuUs KJIETKH.

Ctpoenue nmpokaprotuyeckoi kietku. Kierounas crenka 6akrepuil u apxeil. OcoOOEHHOCTU CTPOEHUS reTepoTpodHOIM
U aBTOTPO(PHOM MPOKAPHUOTHIYECKUX KIIETOK. MecTo U pojIb MPOKapHOT B OMOIIEHO3aX.

Crtpoenue n (pyHKIMOHMpPOBAHUE dyKapuoTHuecKol kieTku. [1nazmaTuueckas memOpana (ruiazmanemma). CTpyKTypa
MJIa3MaTHYecKo MeMOpaHbl. TpaHCIOpT BElIEeCTB Yepe3 MIa3MaTHYeCKyr0 MeMOpaHy: naccuBHbIN (auddy3us, ooneruéHHast
nuddy3ust), akTUBHBIN (MMEPBUYHBIN M BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponuiiaemMocts MemMOpanbl. Pabota HaTpuii-
KaJIME€BOI0 Hacoca. DHIOIMTO3: MUHOLUTO3, (paronuTo3. Dk3ouuto3. Knertounas crenka. CTpykTypa U GyHKIHUHU KIETOUHON
CTEHKH pacTeHUil, rpuOoB.

[urormasma. I{uto3omb. [{utockener. J[Bmwkenne murorazMbel. OpraHonasl KieTku. OmHOMEMOpAHHBIE OPTaHOWIBI
KJIeTku: sHpomnasmarudeckas cetb (JIIC), anmapat [onbmpku, nAM30COMBI, UX CTpoeHHME W (QYyHKIUU. B3anmocBs3b
OJIHOMEMOpPaHHBIX OPraHouIOB KieTKU. CTpoeHue TpaHyJsipHOro peTuKyiayMa. Mexanusm Hanpaenenus oOenxog 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['mankuii (arpaHyJIsspHBIN) SHIOTUIA3MATHIECKUN PETHKYITYM.
CekperopHas ¢ynkuus anmnapara ['onsmxu. Moouguxayus 6enxos 6 annapame I'onvoxcu. Copmuposka b6enkos 8 annapame
T'onvooxcu. Tpancnopt BelecTB B KieTke. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIbl KJIETKWA: MHMTOXOHJPUH, IUIaCTHABL. [lpoucxosicoenue Mumoxouopuil u naAACMUo.
Cumbuocenez (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenne U (YHKIIMM MUTOXOHJpUH M Iuactuia. llepBuuHele,
BTOPUYHBIE W CJIOXHBIC TIACTUABl (POTOCHHTE3UPYIOMUX dyKAPUOT. XJIOPOTUIACTHI, XPOMOIUIACTHI, JIEHKOIIJIACTHI BBICIIHX
pacTeHUN.



HememOpanubsie opranouasl kietku CtpoeHne M (QyHKUMM HEMEMOpaHHBIX OpPraHOUIOB KIETKU. PuOOCOMBI.
IIpomesicymounvie gpunamenmol. MuxkpopuiaMeHTbl. Akmunosvie Mukpoguiamenmsi. MplllIeUHbIE KIETKU. AKMUHOBblE
KOMNOHEeHmbl HeMblueunblx Kiemok. Mukporpyoouku. Kierounsiii nentp. CtpoeHue u ABUKEHHUE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutonnasMel. LleHTpuons. benku, accoyuupogéanmvie ¢ Mukpoguiamenmamu u MUKpOmpyOOuUKamu.
Momopmnvie benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapyuoIUla3Ma, SAPBIIIKY, UX CTpoeHHe U (PpyHKuuUU. SnepHbiil OETKOBBIM MaTPHKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B UHTEP(A3HOM siipe. Dyxpomamun u cemepoxpomamut. benku xpomMaTuHa —
TUCTOHBL. JJuHamuka s10epHot 00010uKu 8 Mumosze. Hoepuviti mpancnopm.

Knerounsle BintoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapuOT (PaCTUTENIBbHOM, )KUBOTHON, TPUOHOM ).

JlemoHCcTpanuun

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

TaOmuups! u cxemsl: «CTpoeHUE DYKapUOTHUYECKOH KIETKN», « CTpoeHue KUBOTHOHN KIeTKN», «CTpoeHue pacTUTENbHON
KIETKN», «CTpoeHUuE MUTOXOHAPUNY, «Sapoy, «CTpoeHre NPOKapUOTHUECKON KIETKN.

OOopyoBaHMEe: CBETOBOM MMKPOCKON, MHKpPOIIpPENapaThl PACTUTENIbHBIX, MXHUBOTHBIX KJIETOK, MMKpPOIpEnapaThl
OaKTepHaTbHBIX KIETOK.

JlabopaTopnasi padora «/3ydyeHue CTpoeHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHne CBONCTB KIETOUHOH MEMOpPaHbBD».

JlabopaTopHasi paGora «lccnenoBanue mia3Moin3a U Jeia3Moin3a B paCTUTENbHBIX KIETKax».

IIpakTnyeckas padora «l3ydyeHre ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUE JHEPIUM B KJIeTKe

AccUMUIISIIIUSL W JUCCUMHIIIALMSA — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbl oOMEHa BEIIECTB: aBTOTPOQHBIM U
reTepoTpodHbIN. YUyacThe KHUCIOpoaa B 0OOMEHHBIX IIpoleccax. DHepreTuueckoe odecrneyeHne KieTku: npespamienue ATO B
0oOMeHHBIX npoueccax. PepMEHTATUBHBIN XapaKkTep peakuil KJIETOYHOro MeTaboau3Ma. @epMeHThI, UX CTPOEHHE, CBOMCTBA
u MmexaHusMm JgeictBus. Kodepmentsl. Otnnuus ¢(epMEHTOB OT HEOPraHMYECKUX KaTallM3aTOpOB. belnku-akTUBAaTOPBHI U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHbIX (DaKTOPOB.



[lepBuuHbIl CHHTE3 OpraHMYECKHX BeIIECTB B kieTke. DOTOCHHTE3. AHOKCUCeHHbIU U OKCUSEHMbIU homocuHmes y
oaxkmeputi. Ceemocobuparowjue nueMeHmvl U NUSMEHMbl PeaKyuoHHo20 yenmpa. PoIb XIJIOpOIUIaCTOB B Ipoliecce
dotocunTe3a. CBeroBas u TemHoBas (Ba3pl. Pomoovixanue, Cs., Co. u CAM-munvr gpomocunmesa. IlpoayKTUBHOCTH
¢dboTocunTeza. BausiHue pazaudHbiX PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A.

Xemocunte3. Pa3HooOpaszue OpraHn3MOB-XE€MOCHHTETHKOB: HUTPUPHUIHMPYIOIMIME OakTepuu, Keiae300aKTepui,
cepobakTepuu, BOJAOPOIHbIE OaKTepHH. 3HAYCHIUE XEeMOCHHTE3a.

AHaspobHble opranu3Mbl. Bunbel Opoxkenus. [IpoaykTbl OpoxeHHS W MX HCIOJB30BAHHE YEOBEKOM. AHa’pOOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUH U BO30YIUTENIN OOJIC3HEH.

AspoOHbIE OpraHu3Mbl. JTallbl dHEpreTuyeckoro oomena. IloAroToBuTenbHbIN 3Tan. ['MUKOIN3 — OECKUCIOPOAHOE
pacIlerIeHHE TIIIOKO3BI.

buonoruueckoe okucieHue, WU KIETOYHOE AbIXaHue. Pojlb MUTOXOHIpHI B Mpoleccax OMOJIOTHYECKOTO OKUCICHHS.
Huxnuyeckue peakuuu. OxkucnutensHoe hochopunupoBanue. Inepeus memopanrnoco epaouenma npomonos. Cunmes ATD:
paboma npomounou ATD-cummaszwvl. llpeumymiecTBa a’poOHOro IyTH OOMEHA BEHIECTB Tepesl aHa’pOOHBIM.
D¢ HEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JlemoHCcTpanuun

[Toprpetsr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTocuHTe3», «IDHeprernyeckuii obmen», «buocunre3 oOenka», «CtpoeHue QepmeHTay,
«XEMOCHUHTE3.

O6opynoBaHHMe: CBETOBOW MHKPOCKOI, OOOpyJOBaHME JJisi TMPUTOTOBJICHUS TIOCTOSIHHBIX W BPEMEHHBIX
MUKpOIIPENapaTos.

JlabopaTropHasi pabora «/3yueHue KaTaTuTHIECKON aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMuiIa3bl WA KaTalasbl).

Jlaboparopnasi padora «/3yueHue QepMEHTATUBHOrO pAacCIICIUIEHUs NEPOKCHAA BOAOPOJa B PACTUTENbHBIX U
KUBOTHBIX KIJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MPOLECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpManus U peajiu3anus eé B KJIeTKe



Peakuuu matpuuHoro cuHtesa. IIpHHIMI KOMIUIEMEHTApHOCTHM B PEAKUUAX MATPUYHOrO CHHTe3a. Peanmnsanus
HacyencTBeHHOW nHpopmanmu. ['enernyeckuit ko, ero cBorictBa. Tpanckpunius — marpuunbiii cuate3 PHK. [Tpunimmnst
TPAHCKPUNILMU: KOMIUIEMEHTAPHOCTh, AHTUINAPAJJIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuynvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancmsimust u e€ sranel. Yyactue tpancnoptHeix PHK B OmocunTese Oenka. YcnoBust OuocuHTe3a Oenka.
KoanpoBanue amunokuciaot. Pons pubocom B OuocunTese Oenka.

Cospemennvie npedcmaenenus o cmpoeHuu 2erHog. OpraHusaluss T'€HOMa y MPOKAapUOT W 3YKapuoT. Perymsuus
aKTMBHOCTHU I'€HOB y mpokapuoT. ['unoresza onepona (D. Kaxob, K. Mano). Monexynaprvie mexanuzmvl IKCHpeCcCuu 2eH08 y
aykapuom. Ponv xpomamuma 6 peeynayuu pabomel 2enog. Perynanus OOMEHHBIX MpolieccoB B kieTke. Kiierounsii
rOMEOCTa3s.

Bupycbl — HeknetouHble (QOpMbl KHM3HM M OOnMratHeie mnapa3utbl. CTpoeHHE MPOCTHIX U CIOKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnenunvui yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, unmezpasd.

Bupycheie 3abonieBanus uenoBeka, >XKMBOTHBIX, pactenuir. CIINJ], COVID-19, coumanpHble W MEIUIIUHCKHUE
POOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz o6orvuux maccugos («bigdatay) cmpyxkmypueix Ouonocuueckux OaHHBIX.
Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemvie gpynxyuu 6erxkos. Cnocobvt 00cmagku 1ekapcma.

JdeMoHcTpan U

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuibr u cxembl: «buocuaTes Oenkay, «I'eneTnueckuit komy», «Bupycei», «baktepuodarny.

IIpakTHyeckas padora «Co3naHue MOJIEI BUPYyCay.

Tema 8. ) KuzHeHHBIH HUKJI KJICTKH

Knerounslii nmki, ero mepuoiasl U perymsius. Marepdaza m muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAIOUIUX B
untepdaze. IloaroroBka kietkn K  jeneHuto. [lpecuHrernyeckuit  (MOCTMUTOTHYECKHI), CHHTETHYECKHM U
MOCTCUHTETHYECKHUM (IPEMUTOTHUECKUI) TEPUOIbI HHTEP(A3bI.



Martpuunbii cunrte3 JJHK — permukanusa. [Ipuammne! pennmukanuu JIHK: koMmmeMeHTapHOCTS, MMOJTYKOHCEPBATUBHBIN
CUHTE3, aHTunapauieabHocTh. Mexanusm pemukanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl U Teromepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIN. JIMIIIIOMIHBIA U TalIOUIHBIA HA0Ophl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenne kietkn — muTo3. CTaauM MHUTO3a W NPOUCXOIAIIME B HUX mpouecchl. Tumbsl mMuTo3a. Kapuokunes u
LATOKUHE3. brnonornyeckoe 3HayeHne MUTO3A.

Perynsus MutoTHUeCcKOTO MK KIeTKHU. [Iporpammupyemasi KieTouHasi THOeb — aromnTos.

Knerounoe sapo, XpomMocombl, (YHKIIMOHAJIbHAs TeHOMUKA. Mexanuzmovl nponugepayuu, ougpdepenyuposxu,
cmapenust u eubenu kiemox. «l{ugposas knemxay — buoungopmamuveckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.

JlemoHCcTpanuun

Tabmuips! u cxembl: « Ku3HEHHBIN LUK KIETKNY, «Muto3y», «Ctpoenue xpomocom», «Permukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhbl: «MHUTO3 B KJIETKaX KOpEIIKa JIyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX.

JlabopaTropHasi padora «HabnrogeHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe paznoobpasue oprann3mMoB. OJHOKIETOUHbIE, KOJOHUAIbHBIEC, MHOTOKJIETOUHBIE OpPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS W SKU3HENEATEIbHOCTH OJHOKIIETOYHBIX OpPraHu3MOB. bakrepuu, apxeu, OJHOKJIETOYHBIE
rpuObl, OAHOKJIETOYHBIE BOJOPOCIH, IPYTUe NpOTUCThI. KosloHMaNbHbIE OpTraHU3MBI.

B3auMocBA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IMHOE 1IEJI0€.
I'omeocras.

Txanu pactenuit. Tunbl pacTUTENBHBIX TKAaHEH: 0Opa3oBaTenbHas, TOKPOBHAs, TPOBOAAIIAs, OCHOBHAS, MEXaHHYECKas.
OcobeHHOoCTH CTpOoeHUs, QYHKIIUN U PACIIONOKEHUS TKAaHEH B OpraHax pacTeHUM.

TkaHM )KMBOTHBIX M YEJOBEKA. THIBI )KMBOTHBIX TKAaHEW: SMUTEIHANIbHAS, COCIUHUTENbHAS, MBIIICYHAsI, HEPBHAs.
OcoOeHHOCTH CTpOCHHUS, PYHKINN U PaCIIONIOKEHUS TKaHEeH B OpraHax >KMBOTHBIX U U€JIOBEKa.

Opranbl. BereratuBHbIE W IreHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX M YEJIOBEKA.
@YyHKIIMU OPTaHOB U CUCTEM OpPTaHOB.



Omnopa tena opranu3zMoB. Kapkac pacrenuid. CkeneTsl 0OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX XUBOTHBIX. HapyKHbIl U
BHYTpEeHHHUH ckeneT. CTpPOCHUE U TUITbI COEUHEHUS KOCTEN.

JIBukeHue opranu3MoB. JIBUKeHUE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOMIHOE, KTYTUKOBOE, peCHHUYHOE. [[BrkeHue
MHOT'OKJIETOYHBIX PACTEHHUI: TPONU3Mbl M HACTUH. J[BMKEHHWE MHOTOKIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA: MbIIICYHAs
cuctema. Pepnexc. CkeneTHble MBILIIBI U UX padoTa.

IIntanue opranm3mos. llornomenue BOABI, YIJIEKMCIOrO ra3a M MHMHEPAIBHBIX BEIIECTB pacTeHusMu. l[Ilutanue
KUBOTHBIX. BHYTpPHUIIONIOCTHOE W BHYTPUKIETOYHOE MHIIEBapeHHe. IIuTaHue mNO3BOHOYHBIX KUBOTHBIX. OTIemb
NUILIEBAPUTEIIBHOTO TpakTa. [InieBapurenbHble kene3bl. [IunesapurenpHas cuctemMa 4eioBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [Ipixanue >kuBOTHbBIX. Ju(dy3us ra3oB yepe3 MOBEPXHOCTb KIETKHU.
Koxnoe npixanue. J[pixarenabHas moBepxHOCTh. JKabGepHoe u j€rouHoe apixaHue. JlpIxaHHe MO3BOHOYHBIX >KUBOTHBIX U
YeJIOBEKAa. OBOJIOLHMOHHOE YCIIOXHEHHE CTPOEHUsS JErKMX MO3BOHOYHBIX JKUBOTHBIX. /[pIXaTenpHas cHCTEMa YeIoBEKA.
MexaHu3M BEHTHIAIMU JETKUX Y TNTUIl 1 MIIEKOMMUTAIOMUX. Perysiius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEHIECTB y OpPraHuW3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHWil. TpaHCHOPT BEWIECTB Yy KUBOTHBIX.
KpoBenocHast cuctema u €€ opransl. KpoBeHOCHasi cuctema MO3BOHOYHBIX JKUBOTHBIX M 4esnoBeka. Cepaue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaiieHusl. DBOMIOIMOHHBIE YCIOKHEHUS! CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX. PaboTa cepara u e€ perymusius.

Brinenenne y oprann3MoB. Beinenenue y pacteHuid. Boinenenue y xuBOTHbIX. COKpaTtuTelbHble Bakyosiau. Oprasbl
BbIiesieHus. DuibTpanus, ceKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl pa0OThl OpraHOB BbleseHus. CBsA3b MOJIOCTU
TeJa ¢ KPOBEHOCHOW M BBIJEIHUTENIHON cUCTeMaMU. Bbljenenre y Mo3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHue
u ¢pyHKIMoHHpoBaHue HedpoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W LUCTHI MPOCTEHIINX. 3ammTa y
MHOTOKJIETOYHBIX pacTeHnid. Kytukyna. Cpencrsa nacCUBHOM U XUMHYECKOM 3aIIUThl. OUTOHUNIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M MX MPOM3BOJAHBIE. 3alllUTa OpraHu3Ma ot Oone3Hed. UMmyHHas
cucTtema yesnoBeka. KieTouHslil 1 ryMOpalibHbI UMMYHUTET. Bposk1€HHBIN U TPHOOPETEHHBIN criennUIECKUi UMMYHHTET.
Teopus ioHanbHO-cenekTuBHOrOo ummyHutera (II. Opnux, ®@. M. bepuer, C. ToneraBa). BocnaiurteinbHble OTBETHI
opraHu3MoB. Posb BpOKIEHHOTO UMMYHHUTETA B pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.



PazgpaxxumMocTe W peryiasuus y OpraHu3MoB. Pa3zgpakuMOCTh y OJHOKIETOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxumMoCTh 1 peryisanms y pacTeHuil. POCTOBBIE BEIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pediaekTopHas peryjsiuus y XUBOTHbIX. HepBHast cucrema M €€ OTHEdbl. DBOJIIOLIMOHHOE
YCIIO’)KHEHUE CTPOCHUS HEPBHOW CHCTEMBI y JKMBOTHBIX. OTAEIBl TOJOBHOIO MO3ra IMO3BOHOYHBIX XKMBOTHBIX. Peduekc u
pedekTopHas nyra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanbpHast perymsuus M 3HAOKPUHHAsA CHCTEMA >KMBOTHBIX M 4YenoBeKa. JKene3bl dSHIOKPUHHOW CHCTEMBI U HX
ropMmoHsl. [leiicTBiue ropMOHOB. B3anMoCBsI3p HEPBHOM M 3HJOKPUHHOM cucTeM. [ unoranamo-runodusapHas CUCTEMA.

JdeMoHcTpan U

[Toptper: U. I1. ITaBnos.

Tabmumpl u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOTrOKIETOUHBIE Bojopochny, «bakrepumn», «lIpocrteiimuey,
«Opranbl BETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HACEKOMBIX,
«Tkanu pactenmit», «KopHeBble cucremel», «CTpoeHue crednss», « CTpoeHHe JTUCTOBOM IIIACTUHKWY», « TKaHU KUBOTHBIXY,
«Ckener yenosekay, «llumesapurensHas cucrema», «KpoBeHocHas cucremarn, «/lpixarenpHas cucrema», «HepsHas
cucrema», «Koxa», «Mplieunas cuctema», «BolaenurensHas cucrema», « QHIOKPUHHASA cucTeMa», « CTPOCHHE MBILILBDY,
«Mmmynurer», «KumednononoctHeie», «Cxema NUTaHKUs pacTeHui», « KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruapbe», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHE AO0KAEBOro 4epBs», «HepBHas cucrema poioy,
«HepBnas cucrema narymkw», «HepBHas cucrema npecMbIKaomuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MIIEKONUTaIUX», «HepBHas cucrema yenoBekay», «Peduexcy.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaThl OJAHOKICTOYHBIX OPraHM3MOB, MHKpPOIpernapaThl TKaHEMH,
PaKOBUHBI MOJIIIOCKOB, KOJUJICKIIMM HACEKOMBIX, HUIJIOKOKUX, XUBbIE SK3EMIUIAPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMid pPa3HBIX OTMAETOB, BJAXKHBIC MpENapaThl XUBOTHBIX, CKEJIETHl MMO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET 4YeJIOBEKa, OOOpyJOBaHME JUIsI JEMOHCTPALMM IIOYBEHHOIO M BO3AYLIHOIO IHUTaHUS PACTEHMH,
paclleIIeHHs] Kpaxmasa U OesIKOB oJ JeHCTBUEM (PEPMEHTOB, 000OPYI0BaHUE ISl IEMOHCTPALMHU OIBITOB [0 U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma JBIXaTEIbHbIX JIBUKEHUNW, MOJEIU TOJIOBHOIO MO3ra PAa3JINYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUI.

JlabopaTopHas padora «/3yueHre TKaHEN KUBOTHBIX).



JlaGopaTopHas padora «/3ydeHre opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. Pa3mHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIOUasi BEreTaTUBHOE) U MOJI0Boe. Bupl Oecrnoioro pa3MHOXKEHUS:
MOYKOBaHUE, CIOPYJIALNS, (PparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxeHue. IlonoBeie KieTku, uian rameTtsl. Meio3. Craguu meno3a. IloBegeHne xpomocoM B Meno3e.
Kpoccunrosep. buonornueckuit CMbICI Me€W03a M IMOJOBOro mporecca. Meno3 W €ro Mecrto B KMU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['amertoreHe3 y *KuBOTHBIX. [lonoBbie xkene3pl. OOpa3oBaHHe M PAa3BUTHUE TOJOBBIX
kieTok. Criepmarorenes u ooreHes. CTpoeHUE MOJNOBBIX KIIETOK.

OmnogoTBOpeHne U SMOPHOHANBHOE pa3BUTHE XKUBOTHBIX. CHOCOOBI OMJIOJOTBOPEHUS: HAPY>KHOE, BHYTPEHHEE.
ITapTenorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa O Pa3BUTHUH OpraHu3mMoB. Mopgozeenes —
00HA U3 21asHblX npobaem smopuonocuu. Koumyenyus mopgocenos u mooderu mopghoceneza. Ctamunm >MOpHOTEHE3a
KUBOTHBIX (Ha npumMepe Jarymku). pobnenne. Tunsl apobneHus. /Jemepmunuposantoe u HedepMuHuposarntoe opooetue.
bracmyna, munvr 61acmyn. OcoOeHHOCTH NPOOJIECHUS MIICKONMUTAIONINX. 3apOBIIICBbIC JIUCTKU (TaCTPYJISIUs). 3aKiaaKa
OpPraHoOB U TKaHEHW W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOe BIusSHUE YacTeil pa3BUBAIOLIETOCS 3apoibliia (IMOpHUOHATBHAS
MHIYKIMUA). 3aKiaajKa IJIaHa CTPOCHHUsS KMBOTHOIO KakK pe3yJbTaT MepapXWUYeCKUX B3aMMOJACHCTBUN reHOB. BnusHue Ha
AMOPHUOHATILHOE PAa3BUTUE PA3TUYHBIX (PAKTOPOB OKPY>KAIOIIEH CpeIbl.

Poct u pa3Butue xuBoTHbIX. [locTomOpuonanbHbi mnepuon. I[lpsimoe u Hempsimoe pasButue. PasButue ¢
MeTamop($ho30M y 6E€CIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHHE IPSIMOTO U HEMIPSIMOTO Pa3BUTHA,
UX pacnpoCcTpaHeHWe B Mpupoje. THIbl pocTa >KUBOTHBIX. DAKTOPBI PEryssUU POCTa >KMBOTHBIX M 4esnoBeka. Cranuu
NOCTAOMOPHUOHAIBHOTO PAa3BUTUS Y KUBOTHBIX M 4yenoBeka. [lepuoabl oHTorenesa uenoBeka. CrapeHME M CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasputue pacteHuil. 'ametodur u cnopodput. Meito3 B KU3HEHHOM LMKIE pacTeHuil. OO6pa3oBaHue
cnop B mpouecce meiio3a. ['amerorenes y pacrennid. OmiogoTBOPEHNE U PAa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BoliHOE
OIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.



MexaHu3MBbl PETYJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpanuun

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

Tabmuubr u  cxembl: «BereraTuBHOe pa3MHOkeHHE», «Tumbl Oecrosoro pa3MHOXKEHUs», «Pa3MHOXeHHE
XJaMHUJIOMOHaAb», «Pa3smHoOkeHne sBrieHb», «PasmHoxkenne ruape»y, «Menos», «Xpomocombl», «l'ametorenes»,
«CtpoeHue SMIEKIETKU U criepMaro3ouia», « OCHOBHBIE CTaAuu OHTOTreHe3a», «[Ipsamoe u Henpsmoe pazBuTuey, «PazButue
MaucKoro xyka», «PaszButme capanum», «PaszButme jsrymku», «/IBOMHOE OIIONOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CtpoeHue CeMsH OJHOJONBHBIX U JIBYJOJIBHBIX PACTEHUIN», «KW3HEHHBI UK MOPCKON KamycCTbl», « KU3HEHHBIM LUK
MXa», «JKM3HEHHBIN [IUKII TAaNIOPOTHUKAY, <« KW3HEHHBIN UK COCHBD.

OO0opynoBaHKEe: CBETOBOM MHUKPOCKOI, MUKpOIpENapaThl SUIEKIECTOK U CHEpPMaTO30Ma0B, Mojenb «l{uki pa3Butus
JATY LKW

JlaGopaTopHasi padora «/3ydeHne CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENApaTax».

IIpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOACTBA 3apOBIIIEH TO3BOHOYHBIX JKUBOTHBIXY.

JlaGopaTopHasi padora «CTpoeHre OpraHoB pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eneTHka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

HcTtopusi cTaHOBiIeHHUSI W pa3BUTHs TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Ponp
OTCUYECTBEHHBIX YUEHBIX B pa3Butum reHetuku. Pabotet H. K. Koneuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbIE TE€HETUYECKUE MOHSATUS W CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeNIbHbIE T€HBI, aJbTEPHATUBHBIC
MPU3HAKKW, JOMUHAHTHBIA W PEIECCUBHBIM MPU3HAK, TOMO3UIOTA, TETEPO3UrOTa, YUCTas JIMHUSA, TUOPHUIbI, T€HOTHII,
¢dbenotun. OCHOBHBIC METOBI TEHETUKU: THOPUTOIOTUIECKUH, IIUTOIOTUYECKHUA, MOJICKYISIPHO-TCHETUYECKHM.

JdeMoHcTpan U

IToptpetsl: I'. Mengens, I'. ne @pusz, T. Mopran, H. K. Konsio, H. 1. BaBunos, A. H. benozepckuii, I". /.
Kapnieuenko, 0. A. ®uwmmuenko, H. B. Tumodees-PecoBckuii.

Tabnuie! v cxembl: «MeTOoIbl TeHETUKNY, «CXEMbI CKPEIIUBAHUD.

JlaboparopHasi padora «/Ilpo3zoduia kak 00bEKT FTeHETUUECKUX UCCIICTOBAHUNY.



Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MounoruOpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenst — 3aKOH eIMHOOOpas3usi THOPUIOB MEPBOTO MOKOJCHHUS.
[IpaBuno nomuHupoBanus. Brtopoi 3akoH MeHmenss — 3aKOH paclICIUIEHWs IPU3HAKOB. llUTONOrMYeckne OCHOBBI
MOHOTMOPUAHOIO CKpEIMBaHus. [ UI1oTe3a YuCTOTHl TaMeT.

Amnanusupytouiee ckpemuBanue. [IpomexxyTounbii XxapakTep HaciaeqoBaHus. Pacuiennenre npu3HakoB NpU HEMOJIHOM
JOMWUHHUPOBAHNH.

HuruOpuaHoe ckpemuBaHue. Tpetudl 3akoH MeHzaenss — 3aKOH HE3aBHUCHUMOIO HAacCJIEAOBAHUS IPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CremieHHOe HacjielOBaHUE TI€HOB, HapyllIEeHUE
CLCIICHUs MEXAY 'eHaMu. XpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH.

I'eneTtrka nosia. XpOMOCOMHBIM MEXaHU3M OIPEAEIICHUS MM0Ja. AyTOCOMBI U MOJOBBIE XPOMOCOMBL. ['OMOramMeTHbIl U
reTeporamMeTHsIN 1oi. I'eHeTndeckas CTpyKTypa MOoJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIVICHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. [lnendorponus — MHOXKECTBEHHOE IEUCTBUE I'eHAa. MHOMXECTBEHHBIN aJlJIEIU3M.
B3aumopeiicTBue HeauienbHbIX reHoB. KoMmmuieMenTapHoCTh. Onucras. [lonumepus.

['eHeTnyeckuil KOHTPOJb PAa3BUTHS PACTCHUN, JKUBOTHBIX M YEJIOBEKa, a TaKkKe (PU3UOJIIOTHYECKUX TPOIECCOB,
MOBEICHUS U KOTHUTUBHBIX (YHKIHH. ['eHeTHUecKne MexaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH —
apasuT» U «XO35IMH — MHKPOOMOM». I'€HeTMuecKue acheKThl KOHTPOJS U M3MEHEHMs] HacJIEJCTBEHHOW HMH(OpMaluHu B
IIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCcTpanuun

IToptpetst: I'. Mennens, T. Mopras.

Tabmuupr m cxembl: «llepBelii M BTOpoW 3akoHbl Mennems», «Tpernii 3akoH Menaens», «AHaIU3UpyroLIee
cKpelrBaHuey», «HenomHoe nomMuHupoBanuey, «CHEIUIEHHOE HACIEI0BaHUE MPU3HAKOB y Apo30puiby, «l eHeTrka nomiay,
«Kapuotun uenoseka», «Kapuotun npozoduiby, «Kapuortun ntuued», «MHOKECTBEHHBIN ayuienu3M», «B3zaumonelictBue
TE€HOBY.



OO6opymoBanue: MOJENb ISl IEMOHCTPAIMKN 3aKOHOB €IMHOOOpa3wsl THOPHUIOB MIEPBOTO MOKOJCHUS M PACHICTUICHHS
MPU3HAKOB, MOJENb JUISI JEMOHCTpPAallMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHHS MPU3HAKOB, MOJEIb ISl JIEMOHCTPALUU
CUEIUICHHOTO HACJIEIOBaHUS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoMpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «3yyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPELIUBAHUS Y APO30(UITBD.

IIpakTuyeckas padora «l3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(IITBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu GopmupoBaHuu ¢GeHorumna. M3meHunBoCTh mpu3HakoB. KauecTBeHHBbIE U
KOJINYECTBEHHBIE IPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HU3MEHYMBOCTh. Poiib cpeapl B dopmupoBaHUM MOAUGUKAIIMOHHONW u3MeH4YnBocTH. Hopma
peaknuu Tpu3Haka. BapuwarnumonnHeli psg u BapuanmoHHas kpuBas (B. Horamncen). CpoiictBa MoauduKarimoHHON
W3MEHYUBOCTH.

I'enoTMnIMUeckass N3MEHYMBOCTh. CBOWCTBA T'€HOTUNMYECKON U3MEHUYMBOCTU. BHIbI T€HOTUIIMYECKON M3MEHUYHUBOCTH:
KOMOWHATUBHAS, MyTallMOHHAsI.

KomOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJOBOM MpolecC — OCHOBA KOMOMHATHMBHOM H3MEHYMBOCTH. Poib
KOMOWHATUBHOW U3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpa3us B Mpeieiax OJHOTO BHIA.

MyTanuroHHass U3MEHYMBOCTh. Bujpl MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE U UHIYIIUPOBAHHbIE
MyTaluuH. SnepHple W LUTOILIa3MaTthdeckue MyTauud. COMaTW4YeCKUME W TOJIOBble MyTauuu. [IprunHBI BO3HUKHOBEHHUS
MyTauuid. MyTareHbl M UX BIASHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO IPOIECCA. 3aKOH TOMOJIOTHYECKUX
psAn0B B HacieacTBeHHou n3MeHunBocty (H.M. BaBunos). BHesiepHast ”3AMEHUMBOCTh U HACIEICTBEHHOCTD.

Onucenemura u dNULEHOMUKA, POTb INULEHEMUUECKUX (aKmopos 8 HACIe008aHUU U USMEHYUBOCMU (heHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdeMoHcTpan U

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuibl u cxeMbl: «Bubl ”3BMEHUNBOCTY, «MoaudukamoHHas U3MEHIHBOCTHY, « KOMOWHATHBHASI N3MEHUYUBOCTHY,
«Meito3y», «OmnogorBopenuey, «I'eHeTrndeckue 3a001eBaHus YemoBeKkay, « Buapl MyTaruii.



O6opynoBaHue: *XUBbIe U repOapHbIe SK3eMIUISIPbl KOMHATHBIX pacTeHUil, pUCyHKH (¢ororpaduu) »XUBOTHBIX C
pa3IMYHBIMHU BUIAMH H3MEHYUBOCTH.

JlaGopaTtopnasi padora «MccrnemoBaHue 3aKOHOMEPHOCTEM MOAM(PUKAIMOHHONW U3MeHYMBOCTU. I[locTpoeHue
BapUALMOHHOIO PsJIa ¥ BAPUALMOHHON KPUBOW».

IIpakTuyeckas padora «Mytanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eHeTHKa Yen0BeKka

Kapuotnn uemoBeka. MexayHapoaHas NporpaMma HCCIEHOBAaHHsS I'€HOMa 4elnoBeKa. MeTonbl M3y4eHUsl I€HETHUKH
YeJl0OBEKa: TE€HEAJOTUYECKUM, OJIM3HELOBbI, LUTOr€HETUYECKUM, MOMYJISIIMOHHO-CTATUCTUUECKUN, MOJIEKYJISAPHO-
reHeTudeckuii. COBpEMEHHOE ONPEEICHUE IEHOTUIIA: ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnbto [11[P-ananuza. HacnencrBennsie 3a001eBanus yeaoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. boye3nu ¢
HACJIEJICTBEHHOM MPEIPaCcON0KEHHOCThIO. 3HAYEHNE MEAUIUHCKON T€HETUKY B PEJOTBPAILECHUH U JIEYEHUN T€HETHYECKHUX
3a0oeBaHul YesnoBeka. MeauKko-TeHeThUeCcKoe KOHCYIbTHpoBaHue. CTBOJOBbIE KIIETKHU. [IOHATHE «T€HETUUYECKOro rpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0BAaHUHN B 00JACTH peITaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akToOpbl MOBBILIEHHON YyBCTBUTEIBHOCTH YEJOBEKAa K (PU3NUECKOMY UM XMMHMUYECKOMY 3arpsi3HEHUIO
OKpy>Karolen cpeapl. ['eneTnueckas npeapaconoKeHHOCTh YEJIOBEKa K ITATOJIOTHSIM.

JlemoHCcTpanuun

TaOmuupsl u cxembl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUs] TEHETUKU YeJIOBEKa», «l'eHeTndeckue 3a00J1eBaHus
YEJIOBEKa.

IIpakTHyeckas padora «CocTaBiaeHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cennekunsi OpraHnusmMoB

JlomecTukauus W CeNeKUMs. 3apoKJIeHue celekumu u gomectukaunu. Yuyenue H. WM. BaswioBa o ILleHTpax
IIPOUCXOXKACHNUS U MHOTOOOPAa3usl KyJIbTYPHBIX pacTeHU. Poiib cesekium B CO3JaHUU COPTOB PACTEHUN U IOPOJT AKUBOTHBIX.
Coprt, mopoza, mramm. 3aKOH TOMOJIOTMYECKUX PAIOB B HACJIEACTBEHHOM n3mMeHunBocTH H. . BaBuiiosa, ero 3Hauenue s
CEJIEKIIMOHHOM PabOoTHI.



MeTtoapl ceneKIMoHHON paboThl. VckyccTBEHHBIH OTOOp: MAcCOBBIM M MHAWBUIAYaJbHBIA. DTanmbl KOMOMHAIIMOHHOW
cenekiuu. VcnpiTanne mpou3BoauTENEH MO MOTOMCTBY. OTOOp MO T€HOTHUITY C MOMOIIBIO0 OIEHKH (DEHOTHIIa MOTOMCTBA U
0oTOOp 1O reHoTUITy ¢ moMoIIsto ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJNEKIMOHHOW paldoThl. PaaMalMOHHBIN M XMMHYECKHI MyTareHe3 Kak
UCTOYHUK MyTallUd y KyJbTypHBIX (OopM oOpraHu3MoB. lcmonb3oBaHHEe TE€HOMHOTO pEIAaKTUPOBAHMS U METOJIOB
pexomOunanTHbIX JJHK 17151 moyyenust ucxonHoro marepuana Ajis CEIeKIUH.

[lonydyenue mnonumionaoB. BHyTpuBumoBas rubpuauzanus. BiIM3KOpOACTBEHHOE CKpEIIMBAHHWE, WM HMHOPHJIMHT.
HeponctBenHoe ckpeniuBaHue, wid ayTOpuAUHT. ['erepo3uc v ero mpuuMHbl. Vcrmosib30BaHHE reTepo3uca B CEIEKIHU.
Otnanéunas rubpuauzanus. Ilpeomonenue Oecruiogusi MEXBUAOBBIX THOpUIOB. [lOCTHXKEHMSI CEJIEKUMU PACTEHUM U
KUBOTHBIX. «3€1€HAS PEBONIOYULY.

CoxpaHeHHe U MU3y4YEHHE M'€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX AUKUAX POAUYEH JJI CO3JIaHUS HOBBIX
COPTOB U THOPHUAOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yueHue, coxpaumeHue u ynpaeieHue 2eHemuuyecKumu pecypcamu
CEeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YETIAX YIYUULeHUS CYWECMBYIOUUX U CO30AHUSL HOBBIX NOPOO, TUHUL U
Kpoccos8, 8 MOM Yucje ¢ NPUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoel U NepCneKmusHbLX
MexXHON02U.

JlemoHCcTpanuun

[Toptpetsl: H. . BaBunos, U. B. Muuypumn, I'. [I. Kapneuenko, I1. I1. JIykssinenko, b. JI. Acraypos, H. bopmnoyr, /1. K.
benses.

Tabmuubr u cxembl: «l{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTHYECKUX
PSAOB B HACJIEICTBEHHOW U3MEHYMBOCTI, «MeTobl cenekuum», «OTnanénnas rudpuauzanus», «MyTtareHes».

JladoparopHasi padota «/3yyeHue COpToB KyJIbTYPHBIX PACTEHUI U NOPOJ JOMAIIHHUX KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne METO0B CEJICKIIMU PACTCHUI».

IIpakTuuyeckas padora «IIpuBuBKa pacTeHU.

IKckypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHHUSI CEJIEKUIMU PACTEHHM M KUBOTHBIX (HA CEJEKIMOHHYIO CTaHLUIO,
IJIEMEHHYIO0 (hepMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE XO3SICTBO, B Ja0OpaTOpUI0 arpOyHHBEPCUTETA HIIU
HAy4YHOTO IIEHTPA)».



Tema 16. buoTrexHosorust 1 CHHTETHYECKAasi OHOJIOTHS

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKAHEBBIE KYyJIbTYPbl, MHUKPOOPIaHMU3MBI, HX
XapakTepucTHKa. TpaaulMoHHas OMOTEXHOJOTIHs: XJIEOONEUeHHUE, MOIYYEHHE KHUCIOMOJIOUHBIX IMPOIYKTOB, BUHOJEIHE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTBI MHUKpPOOMOJIOTHYECKMX TeXHOJorui. I[lpousBoncTtBo Oenka, aMUHOKHCIOT U
BUTaMUHOB.

Co3iaHre TEXHOJIOTMA M HMHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHHS M KOHCTPYHPOBAaHUS T€HOMOB C LIEJIBIO
MOJIyYEHUS] OPTaHU3MOB U X KOMIIOHEHTOB, COAEPKALIMX HE BCTPEUYAIOIUECS B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounas mnxkeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEHl pacTeHuM U kuBOTHbIX. Kpuobanku. ComaTtnueckas
ruOpuan3anyss MW coMaTtudeckuil sMOpuoreHes3. lMcmonb30BaHME TalIOWJOB B CENEKUUM pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3zosanue MOHOKIOHANbHBIX U NOTUKIOHATbHBIX anmumen ¢ meouyune. VICKyccTBeHHOe
OIUIOJOTBOpPEHUE. PEKOHCTPYKIHs SHIEKIETOK M KIOHHPOBAHME >KUBOTHBIX. METOX TpaHCIUIAHTALMHU SAEP KIIETOK.
Texnonozuu 0300posieHus, KyIbmusUpo8aHus  MUKPOKIOHATbHO20 PA3SMHONCEHUS CENbCKOXO3AUCTBEEHHBIX KYIbMYP.

XpOMOCOMHasl U TeHHas HHKeHepus. VICKyCCTBEHHBIH CHUHTE3 I'€Ha U KOHCTpyupoBaHue pekoMOumHaHTHbIX JIHK.
Co3z0anue mpamnceeHnbix op2anusmos. JJoCTUKEHUs U MepCHeKTUBbl XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJIOTHUYECKHUE U
ATUYECKHE MTPOOJIEMbI T€HHOW WHKEHEPHUH.

Memuuunckue O6morexHosnoruu. Iloctrenomuas uudposas memunuHa. [1LP-auarnoctuka. MeTtaGonomMHbI aHAU3,
ICHOLICHTPUYECKUN aHAJIU3 IIPOTEOMa YeJIOBEKa JUIS OLIEHKU COCTOSHUSA €ro 310pOBbs. MCrosb30BaHME CTBOJIOBBIX KIIETOK.
Tapretnas tepanust paka. 3D-OmounkeHepus Uil pa3paboTKy (yHAAMEHTAIbHBIX OCHOB MEIMLMHCKHUX TEXHOJIOTUH,
CO3/1aHUS KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTUN TPEXMEpPHOro OMONPHUHTHHra U ckaddoiauHra st pereHus
3a71a4 NEPCOHAIU3UPOBAHHON MEAULIMHBI.

Coznmanne BEKTOPHBIX BaKIMH C LEJIbl0 oOOecreueHus: KOMOMHUPOBAaHHOW 3amuThl OT Bo30Oynuteneir OPBU,
YCTaHOBJIEHUE MOJIEKYJISIPHBIX MEXaHU3MOB (yHKIIMoHUpoBaHus PHK-conepkanux BUpycoB, BbI3BIBAIOIINX 0CO00 ONACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmuup! 1 cxemsl: «lcnoip30BaHNE MUKPOOPTAHU3MOB B ITPOMBILIIIEHHOM ITPOU3BOACTBEY, «KileTouHass HHXXeHepus»,
«I"eHHas HHXKEHEPUN».



JlabopaTropHnasi padora «/3yueHue oObeKTOB OMOTEXHOJIOTUIY.

IIpakTuyeckas padora «llosydyeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

JdKcKkypeust «buorexHosorus — BakHeWIIas NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (HAa OMOTEXHOJOTHYECKOe
IIPOU3BOJICTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYAIOMIMMHCS MPOrpamMM CpPEIHEro OOIIero
00pa3oBaHUs: INYHOCTHBIC, METANIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX pe3yJbTATOB OCBOCHHS MPOTPaMMBbI IO OMOJIOTHUU BBIEICHBI CICAYIOIINE COCTABIISIONIHE:
OCO3HaHHUE 00YUYaIOIMUMHUCS POCCUICKON TPakIaHCKOW MIEHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOTPEIEICHUIO, Hatuyue Momueayuy K 00y4yeHuto OUOJIOTHH, yeleHanpasienHoe pa3eumue BHYTPEHHUX YOS IeHU!
JMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAMIIMI pa3BUTUS OMOJOTUYECKOTO 3HAHUS, 20MOGHOCHb U
cnocobnocms  O0YyYalOIIMXCS PYKOBOJCTBOBATbCS B CBOCH JESATENBHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMH,
OPUCYIIMMH CUCTEME OHMOJIOTHYECKOro 00pa3oBaHUs, Haluyue NpagoCO3HAHUS IKOJIOTUYECKOW KYIbTYpPbI, CHOCOOHOCMU
cmagums UEIIA U CTPOUTD KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MPOrPAMMBI 110 OMOJIOTUM JTIOCTUTAIOTCS B €IMHCTBE YUYE€OHOW M BOCIHMTATEILHON
NEATEIbBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMHU, TMPUHSATHIME B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJIEHUS W CIIOCOOCTBYIOT MpoIleccam
CaMOIMO3HAHUSA, CAMOBOCIIMTAHHS U CAMOPA3BUTHSI, PA3BUTHS BHYTPECHHEHN IMO3ULUH JIMYHOCTH, NMTATPUOTU3MA U YBAXKECHUA K
3aKOHY W MPaBOMOPSJIKY, YEJIOBEKYy TpyJa M CTapuieMy MOKOJIEHHIO, B3aUMHOIO YBa)KEHHUS, OEpPEKHOrO0 OTHOIICHHS K
KyJIbTYPHOMY HACIECAUIO0 U TPAIUIUSIM MHOTOHAILMOHAIBHOTO Hapoma Poccuiickon depepanuu, NpUPOIE U OKPYKAIOIIEH
cpene.

JIMaHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOTO TpenMeTa «bromorusy MOKHBI OTpa)xaTh TOTOBHOCTh U CITOCOOHOCTH
oOydJaronmmxcsi PyKOBOJCTBOBAaThHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlUW, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IEHHOCTSIM POCCHUCKOTO
oOl1lIecTBa, pacIIUPEHUE KU3HEHHOI'O ONbITa U ONbITa JEATEIBHOCTH B IMPOLECCE peaM3allil OCHOBHBIX HAINpaBJICHUMN
BOCIIUTATEJIILHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYYAIOIMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUCKOTO
0OIIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, yBAKEHUE 3aKOHA U MTPABOMIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACATEIBHOCTH TPH CO3JaHWU YYEOHBIX TPOCKTOB, PEIICHHH YYE€OHBIX U
MO3HABATENIbHBIX 337124, BHITIOJIHEHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTMPEACNIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU B OOBSICHSATH €€;

YMEHUE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aUMOJIECUCTBHS JIIOJEH C pa3HbIMU
yOEKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TMPOILECCE COBMECTHOIO BBIMOJHEHUS y4e€OHbIX, IO3HABATEIBHBIX U
MCCTIEIOBATENbCKUX 3a7a4, YBKUTEIHHOTO OTHOIICHUS K MHEHHUIO OMNIMOHEHTOB MPH OOCYXKIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHMCKOW TPakKIaHCKOW HMICHTUYHOCTH, MAaTPUOTH3MA, YBOKECHHS K CBOEMY HApOAdy, YyBCTBA
OTBETCTBEHHOCTHU nepesn PoanHoM, ropaoctu 3a cBOM Kpau, cBOr PoauHy, CBOM SI3BIK U KYJBTYPY, HPOILLIOE M HACTOSIIECE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILIECHHE K IPUPOAHOMY HACIEIUIO WU MaMsITHUKaM NOPHUPOAbI, AOCTHXKEHUAM Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHMCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTWH, TIOHMMAaHUS 3HAYCHHS
OMOJIOTHY B TIO3HAHKUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoex1EHHOCTb, FOTOBHOCTD K CITY>KEHHIO U 3auuTte OTedyecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEJCHUS;



CIIOCOOHOCTh OLIEHWBATh CUTYALIMIO U NMPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHBIE
HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENSIM, CO3JAHUI0O CEMBH HAa OCHOBE OCO3HAHHOTO IPUHATHS LEHHOCTEU
CEMEWHOM KM3HU B COOTBETCTBUHU C TPAIULIUIMU HapoaoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHMYECKOrO TBOPUYECTBA, CIOPTA, TPyAa,
OOLIECTBEHHBIX OTHOIICHUIA;

NOHMMaHUE YMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSIBIATh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusuveckoro Bocnutanus, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIArONOIyYHs:

IIOHMMaHUE U peaan3anus 340pOBOro U 6e30macHoro oopasa KM3HHM (340pOBOE NMUTAHUE, COOTIOAEHNE TUTMEHUUECKUX
OpaBWJ M HOPM, COQJIAHCUPOBAHHBIM PEXHUM 3aHITUA W OTAbIXa, pEryjsipHas (uU3NUYecKas aKTUBHOCTb), OEpEXKHOrO,
OTBETCTBEHHOT'O 1 KOMIIETEHTHOTO OTHOUIEHMSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

NOHMMAHHWE IIEHHOCTH NPaBWJI WHIUBUAYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO TOBEJACHHUS B CHUTYyalHsX,
YIPOXKAIOIIMNX 3J0OPOBBIO U KU3HHU JIFOJEH;

OCO3HAaHUE MOCIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS AJIKOT0JIsl, HAPKOTHUKOB, KypEeHUs);

6) Tpy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AaKTHUBHOW JEATETbHOCTH TEXHOJOTMYECKOM U  COIMAJbHOM HAMpPaBIIEHHOCTH, CIIOCOOHOCTD
WHULAAPOBATh, INITAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH TAKYIO 1E€ATE€IbHOCTD;

MHTEpPEC K pa3inuHbIM cepaM npodhecCHOHATBHOM eATENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp OynyIein
npo(eccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

HKOJIOTMUYECKHU 11e1ec000pa3HOe OTHOUIEHUE K IPUPOJAE KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYILLIECTBOBAHMSI;



MOBBILICHUE YPOBHSI 3KOJOTHYECKOW KyJIbTYphl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUSA IOCTYNKOB U OIICHKH UX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

OCO3HaHUe I100a1bHOI0 XapaKTepa dKOJIOrMUYECKHUX Ipo0JIeM U IyTeH UX pelIeHMs;

CIIOCOOHOCTh HCII0JIb30BaTh NpUOOpETaeMble NMPU HU3YYEHUM OMOJIOTMM 3HAHHS M YMEHMSI IIPHU PELICHUH IMpOoOseM,
CBSI3aHHBIX C pAIllMOHAJIBHBIM MPHUPOAOIOJIB30BaAHUEM (COOIIOACHUE TMpaBUJ MOBEAEHUS B IMPHUPOJE, HAIMPABICHHBIX Ha
COXpPaHEHHE PABHOBECHS B SKOCUCTEMAX, OXpaHy BHIOB, SKOCUCTEM, OUOCHEpHI);

AKTUBHOE HEMPUATUE AEUCTBUW, MPUHOCSIIIMX BpEI OKPYKAIOUIECH MNPUPOJHOW Cpele, YMEHHE NPOTHO3UPOBATH
HEOJIaroNpUsATHBIE SKOJOTUYECKUE MTOCIIEICTBUS IPEATPUHUMAEMBIX JEHCTBUIM U IPEIOTBPAIATh UX;

HAJIMYKAE PA3BUTOIO DKOJIOTMYECKOTO MBIIUICHUS, dKOJOTHYECKON KYyJbTYPBI, ONBITA ACSATEIBHOCTH IKOJIOTMYECKOU
HAIIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCSI MMH B II03HABATEJIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOMN AECSATEIbHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU M OOLIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YUTATEIBCKOU KYJIbTYPBI KaK CPEICTBA B3aUMOCUCTBUSA MEXAY JIFOABMU U TIO3HAHMS
MHPA;

INOHMMaHue creuu(puky OMOJOrMM KaK HayKH, OCO3HaHUs €€ posd B (OPMHPOBAHUM DPALMOHAIBHOIO HAy4YHOTO
MBILLUIEHUS, CO3JaHUH LIETIOCTHOTO MPEJCTABICHUS 00 OKPYIKAIOIEM MUPE KaK O €IMHCTBE IPUPO/Ibl, YEIOBEKA U 00ILECTBA,
B MTO3HAHUH NMPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH IPOOJIEM COXPAHEHHUS TPUPOIHOTO PAaBHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OHMOJOTHH I COBPEMEHHOM IUBMIIM3AIMU: OOECIEYEHHs] HOBOTO YpPOBHS Pa3BUTHS
MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelIaTh PECYpPCHbIE TPOOIEMbI Pa3BUTHS YEIOBEUYECTBA,
IIOUCKA ITyTeW BBIXOJA U3 IJI00AJBHBIX IKOJOTHYECKUX IPOOJIEM M OOecreyeHMsl Mepexoia K YyCTOMUMBOMY DPAa3BUTHIO,
paloOHaIbHOMY MCIIOJIb30BaHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTWYECKUX 3HAHWW B LESAX MOBBIMICHHS OOIIEH KyJIbTYphl, €CTECTBEHHO-
HAy4YHOW IPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKIMOHAIBLHOW rPaMOTHOCTH O0yYaromuxcs, GopMupyeMon npu u3y4eHuu
OHOJIOTHH,



MOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJTydyaeMble 3HaHUs 7151 aHAJIM3a U 00BACHEHUS SBJICHUI OKPY’KaOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHNE
JeJ1aTh 00OCHOBAHHbBIE 3aKJIOYEHMS] HA OCHOBE HaYUYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEJIbI0 MOIYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHUS AJI PELICHUs MPOOJIeM B peajbHbIX KU3HEHHBIX
CUTyalUsIX;

OCO3HAHME LEHHOCTM HAYYHOM JEATENBHOCTH, TOTOBHOCTb OCYILECTBIISITH IPOEKTHYK) MW HCCIEN0BATENBCKYIO
NEeATEIBHOCTh UHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPBIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYyYEHHUIO HOBBIX
3HaHUU IO OMOJIOTUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertarnpenMeTHbIe Pe3yIbTaThl OCBOSHHS yu4eOHOTO mpeameTa « bronorusyy BKIIOYAIOT: 3HAYMMEBIE Ui (POPMHPOBAHUS
MHUPOBO33pPEHUSI  OOYYAIOMIMXCS MEXIUCIUIUIMHAPHBIE (MEKIpPEJIMETHBIE) OOMICHAyYHbIE TMOHSATHS, OTpaKaIoIIne
IIETIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIEUU(PUKY METO/IOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
SHEPrHus, SBICHHE, MIPOIECC, CUCTEMA, HAYYHBIN (DaKT, IPUHIHII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEJOBAHNUE,
HAONIOZICHNEe, W3MEpeHHe, OKCIEPUMEHT W JpYyTue); YHUBEpCAIbHbIE Yy4eOHble JEHCTBUS  (ITO3HABATEIbHBIE,
KOMMYHUKATHBHbBIC, PETYJSTHBHBIC), oOecreunBaronie (GOpMHUPOBAHHE (PYHKIMOHATHHONW TIPAMOTHOCTH M COIUAILHOW
KOMIICTCHIIMK  OOYYaroIIUXCsl;  CHOCOOHOCTh  OOYYAIONIUXCS  HCIOJB30BaTh  OCBOCHHBIC — MEXKIUCIHMILIMHAPHBIC,
MHPOBO33pPEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHbIC JEHCTBHS B TIO3HABATEIBHOW M COIMANBEHON TPaKTHKE.

B pesynbrare usyueHus: 6MOJIOTHH Ha YPOBHE CpeqHEro olmiero oopa3zoBaHus y o0yuaromierocsi 0yayT copMupoBaHbl
MO3HABATEIbHBIC yHHBEpPCAJIbHBIE Y4YeOHBbIC JIEHCTBHS, KOMMYHHUKATHBHBIE yHHBEpPCAJIbHBIC Y4YeOHBIC JIEHCTBUS,
pETYJISITUBHBIC YHUBEPCAJIbHbBIC yueOHbIC ICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS IPOTPAMMBbI CPETHETO O0IIIEro 00pa3oBaHus JODKHBI OTPAKATh:

OsuaajieHne YHUBEPCATbHBIMU Y4eOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:



1) 6azoBble JOrHYecKHe AeiiCTBUSI:

CaMOCTOSITENTEHO (hOPMYTTUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBINUICHHUs (aHalv3a, CHUHTE3a, CpaBHEHWS,
Kiaccudukauyu, o00OIIeHHUs), PACKPhIBaTh CMBICI OHOJIOTMYECKUX TMOHATHUN (BBIACIATh HUX XapaKTepHbIC IPU3HAKH,
YCTaHaBJIMBAThH CBSI3U C IPYTUMU MOHATUSIMU );

ONpeNeNiaTh LeNu ACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH PE3YIbTaThI
NESTEILHOCTH C TTOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TTOHATHUS JJIs1 0ObSICHEHUS (PAaKTOB M SIBICHUM KMBOM TIPUPO/IBI;

CTPOUTh JIOTUUECKHE PACCYXXJEeHUS (MHIYyKTUBHBIC, IEAYKTHUBHBIC, IO aAHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, ()OPMYIUPOBATH BHIBOJI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA ISl MPEJCTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3Y4YaeMbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKXKe IPOTHUBOPEUMM pa3sHOTO pOJia, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarpiBaTh IUIAaH penieHUus MpoOJieMbl C Y4€TOM aHajdu3a HMEIONIUXCS MaTepUabHBIX U HeMaTepHaTbHBIX
pPECYpCOB;

BHOCHUTbH KOPPEKTUBHI B ACATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIIEHUBATh PUCKH MOCIIEICTBUI
NeATEIIbHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEeaIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINLICHNE TIPU PEIICHUH YKU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKHE AeliCTBHS:

BIIQZICTh HaBBIKAMHU YYEOHO-MCCIENOBATEILCKOW W TMPOEKTHON JeATeTbHOCTH, HABBIKAMH pa3pelieHus] MpoOseMm,
CITIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IIOMCKY METOJOB PEIICHHS NPaKTHUECKUX 3aj]lad, MPUMEHECHUIO
Pa3JIMYHBIX METOOB MO3HAHMS;

HCIIOJB30BaTh PA3IUYHbIE BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETALUU, TPEOOPa30BAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYaIIUSIX, B TOM YKCJIE TIPHU CO3/IaHUU YIEOHBIX U COITUATBHBIX TPOCKTOB,

dhopMUpOBaTh HAYUYHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHON TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHSITUSIMU U METOJIaMH;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENIbHOM 1EATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M U aKTyalM3UpOBaTh 3aJady, BBIABUTATH TUIOTE3y €€ peIleHHs, HaXOAUTh
apryMeHTHI JIJIs T0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJIyY€HHBbIE B XOJI€ PEIICHUs 3aJaud pe3ysIbTaTbl, KPUTHYECKU OLIEHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATH I€JIEHANIPABIICHHBIN MOUCK MIEPEHOCa CPEACTB U CIOCOOOB JACHCTBUS B MPO(PECCHOHANBHYIO CPEy;

yMETb IIEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 00J1aCTH KU3HEACITEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIC WJCH, MpEAjiaraTb OPUTHHAIbHBIE TMOJAXOAbBI W pELIEHUs, CTaBUTh MPOOJEMbl W 3aJauH,
JOITy CKAIOIINE alIbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ nunopmanueii:

OPHEHTUPOBATHCSI B PA3IUYHBIX HCTOYHUKAX HH(pOpManuu (TekcTe Y4eOHOro MocoOus, Hay4YyHO-TIOMYJISIPHOM
auTeparype, OMOJIOTHYECKHX CIIOBapsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaTu3upoBaTh
UHPOpMALIMIO Pa3jIMYHbIX BUAOB © (HOPM TMPEACTABICHUS, KPUTUYECKHM OLIEHHWBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

dbopMyIHpoBaTh 3alpPOCHl U MPUMEHATh Pa3IMYHbIE METOJbl MPH MOUCKEe M 0TOOpe Omosormueckoil mHopmanuy,
HEOOXOIMMOM JIsl BBITIOJIHEHHSI YU€OHBIX 3a1a4;

NpUOOpPETaTh OMBIT MCIOJIB30BaHUSA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, COBEPILIEHCTBOBATH KYJIbTYPY
aKTUBHOTO MCIIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMYy HpEACTaBiICHHUS OHONOrHMYecKoil mHpopManuu (CXeMbl, TpaduKH,
JAMarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIN S3bIK B KayecTBE CpelcTBa Npu pabore ¢ Ouonornyeckoid uHopmammen: MPUMEHSTH
XUMHUYECKUE, (PU3NMUecKre U MaTeMaTHYeCKNe 3HaKU U CUMBOJIBI, (popMyJibl, aOOpeBuaTypy, HOMEHKJIATYpPY, UCIIOJIB30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATIISAHOCTH;

BJIaJICTh HAaBbIKAMH PACIIO3HABAHMS U 3aIIUTHI HHPOpMAIMU, HTHPOPMALMOHHOW 6€301MacHOCTH TUYHOCTH.



OBJiaeHne YHHBEPCATbHBIMIA KOMMYHMKATHBHBIMMY /1€/iCTBUSIMU:

1) ob1enne:

OCYLIECTBJISITh KOMMYHHKAIIMK BO BCEX cepax KU3HU, AaKTUBHO y4acTBOBATh B AMAJIOTE WM JUCKYCCHUU IO CYLIECTBY
oOcyxmaemMoii Tembl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CYXXIECHUSI OTHOCHUTEIHLHO BBINOJIHEHUS MpejiaraeMoin
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3UIIUHI APYTUX YUACTHUKOB JUAJIOTa WA TUCKYCCHUU);

pacmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHMS, TOHWMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HMKHOBEHUS KOH(PJIUKTHBIX CUTYyaIMi, yMETh CMATYATh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMKU CIIOCOOAMM OOILEHUS W B3aMMOJICUCTBHS, NMOHUMATh HAMEPEHUsS APYTUX JIIOAEH, MPOSABISTH
YBAXUTEJIHHOE OTHOILIIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme (GOopMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh U MCHOJb30BATh MPEUMYIECTBA KOMAHIHOM M WHIWBUIYaTbHOW pabOThl MPU PELICHUU OUOJIOTHYECKOU
po06sieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS IPYIIOBLIX (POPM B3aMMOJICHCTBUS MPU PELICHUH YUEOHOMU 3a/1auu;

BbIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JNEUCTBUM ¢ YUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)KJOr0 4jieHa
KOJUICKTHBA;

MPUHUMATH LEIA COBMECTHOM AEATENIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS IO €€ TOCTHXKECHUIO:
COCTaBJIATh IUIaH JEHCTBUH, pacrpeieisaTh pou ¢ y4ETOM MHEHHMH yYaCTHUKOB, OOCYXKIaTh pe3yJibTaThl COBMECTHOMU
paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXKIOTO YYACTHHKAa KOMaHIbI B OONIMH pe3ynbTar Mo pa3paboTaHHBIM
KPUTEPHUSIM,;

MpeIIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C ITO3ULUA HOBU3HBI, OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEACHUE B pA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO H
BOOOpakeHHE, ObITh MHUITUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranuzanus:

UCI0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJI BBISBICHUS MPOOJIEM U UX PEUICHUS B dKU3HEHHBIX M YUEOHBIX CUTYALIUSIX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIEC YCTAHOBKH B CBOUX JCUCTBUSX M MOCTYIKAX IO
OTHOUIEHHIO K )KUBOU MPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIISTh MMO3HABATENIbHYIO JI€ATEIbHOCTb, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHbIE 33a/1a4u B 00pa30BaTEIbHOMN JACSITEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEITEHO COCTABJISITH TUIAH PEIICHUS TMPOOJIEMBI ¢ YIETOM UMEIONUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacuIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIe1aTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO W TPOSIBJICHUIO IMUPOKON HPYIUIIMKM B PA3HBIX OOJACTIX 3HAHWNA, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh, OLEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LEIISIM;

BJIAJICTh HABBIKAMHU MTO3HABATEIBHON PeICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
UX pe3yJbTaTOB U OCHOBAHMI, UCIIOIB30BATh MPUEMBI peIIEKCUH JIJIS1 OLIEHKU CUTYAallMH, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX MPHU aHAIIN3E PE3YJIBTATOB JIESITEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € TTO3UIMH IPYTOTO YEIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI



[IpeameTHBIE pE3yNbTaTBl OCBOSHHUS COAEpkKaHUS yueOHoro mnpeamera «buonorus» ©Ha yriyOonéHHOM YpOBHE
OpUEHTHUPOBAHBI Ha obecredeHrne mpoPrIbHOTO0 00yueHus: oOydaroruxcsi Ononoruu. OHM BKITIOYAIOT: Crielu(PpUIecKue s
OMOJIOTUM HAYYHbIEC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN 10 OCBOEHUIO, UHTEPIIPETALIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIbI
JESATEIBLHOCTH 0 MOJYUYEHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B Pa3IUYHBIX YUEOHBIX, a TAK)KE B PEATbHBIX >KM3HEHHBIX
cutyanusx. [IpeaMeTHble pe3yabTaThl IPEACTABICHBI IO TOJaM U3YUYCHHS.

[IpeameTHBIC pE3yAbTATHl OCBOCHUS YU4eOHOTO TpeaMeTa «bruosorusy B

10 knacce nOIKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU KAapTUHBI MUpPA, B MO3HAHWUU 3aKOHOB MPUPOJAbI U PEIICHUH MPOOJIeM pallMOHATBHOTO MPUPOAOIOIb30BAHUSA, O
BKJIAJIC POCCUMCKUX M 3apPyOCKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BIIQJICHUE CHUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE OWOJIOTHYECKHUE TEPMUHBI U
NMOHATUSL (’KU3Hb, KJIETKAa, OPTaHU3M, METab0JIU3M, TOMEOCTa3, CAaMOPETYJISALNs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT U pa3BuTHE), Omosiorndeckre Teopur (kietounas teopus T. IlIpanna, M. Illneiinena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHoctn T. Moprana), yuenus (H. M. BaBwioBa — 0 1eHTpax MHOrooopasus Hu
MIPOUCXOXKICHUS KYyIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHOOOpa3usi TOTOMKOB MEPBOTO MOKOJIEHUS, PACHICTUICHUS, YACTOTHI
raMeT, He3aBUCMMOro HaciueaoBanuss [. MeHzaens, roMOJOTMYECKUX PSAOB B HACIEACTBEHHOM u3MeHuuBoctH H. .
BasuoBa), npuHIMIIBL (KOMILIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMM METOJAMH HAay4YHOTO IMO3HAHHUS, HMCIOJb3YEeMbIX B OHOJOTHUYECKHX HCCIEIOBAHUAX >KHUBBIX
00BEKTOB (OMUCaHNe, U3MEpPEHUE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIJEISATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DBYKApHUOT, OJIHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4HCJe OakTepwii, rpuOOB, PacTeHU, )KUBOTHBIX W YEJIOBEKA, CTPOCHHS OPraHOB U
CUCTEM OPraHOB PACTEHHUM, KUBOTHBIX, YEIOBEKA, ITPOLIECCOB )KU3ZHENEITEIBHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTECHUM,
KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX IMPOIECCOB: OOMEHa BeIeCcTB (MeTaboM3M), MpEeBpaIleHUsI SHEPTUU, OpOXKEHUs,
aBTOTPO(PHOTO U TreTepoTPO(HOTO THUIOB NHUTAHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meilo3a, raMeToreHesa,
AMOpPHOTEHE3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHUS, PA3MHOKEHUS, WHIAMBUIYAILHOTO Pa3BUTHS OpraHuU3Ma (OHTOTeHE3a),
B3aUMOJICHCTBUS T€HOB, FE€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;



yMEHHE YCTAHABIMBATh B3aWMOCBSI3M MEXIY OPraHOMJAMHU KJIETKHM U MX (YHKIUSIMH, CTPOCHHUEM KIETOK pPa3HbIX
TKaHEeW U uX (QYHKIHUSIMH, MEXAy OpraHaMH U CUCTEMaMH OPTaHOB y PAaCTCHMI, KHUBOTHBIX U YeJIOBEKa U UX (PYHKUHAMH,
MEKy CUCTEMaMHU OPTaHOB M MX (QYHKIMAMHU, MEXIY dTanaMyu oOMeHa BEIECTB, dTallaMH KJIETOYHOTO KA U KU3HEHHBIX
[IUKJIOB OPraHMW3MOB, 3TallaMU 3MOPHOHAJIBLHOTO Pa3BUTHS, T€HOTUNIOM U (heHoTUrOM, (heHOTUIIOM M (PaKTOpaMU Cpelibl
oOuTaHHS;

YMEHHE BBISBISATH OTIMYUTEIBHBIC TIPU3HAKH JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHM, ’KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTBhI, OMOJOTHYECKYI0 TEPMUHOJIOTUIO W CHMBOJHUKY JUIs
JI0Ka3aTeIbCTBA POICTBA OPTAaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHUE pelaTh OHOJOTMYECKUE 3a/lauM, BBIABISATH MPUYMHHO-CICICTBEHHBIE CBA3M MEXKIy HCCIIEAyEeMbIMU
OMOJIOTMYECKUMH MTPOLIECCAMU U SIBICHUSMU, JI€TIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

yMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpPAaKTHUECKUE padoThl, COOMIONaTh MpaBuwia Hpu padbore ¢ y4eOHbIM H
J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE BBIIBUTaTh TMIIOTE3bI, POBEPATh MX SKCIEPUMEHTAIBLHBIMU CpPENCTBAMH, (GOPMYJIHPYS IeJIb HCCIIeTOBaHMUS,
aHATM3UPOBATH MOJTyUYEeHHBIE PE3yJIbTaThl U JEJIaTh BHIBOJIBI,

yMEHHE y4acTBOBATh B y4eOHO-HCCIEN0BATENbCKOM paboTe MO OMOIOTHH, SKOJIOTUU U MEAMIIMHE, TPOBOAUMON Ha Oase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIAThH MOTYyYEHHbIE PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUsX;

yMEHUE OIICHMBATh J3TUYECKHE AacleKThl COBPEMEHHBIX HCCIENIOBaHWM B O0JAaCTH OWONOTUHM M MEAULUHBI
(KJIOHMpOBaHUE, WMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE Te€HOMa U CO3JlaHHe TPaHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymied mnpodecCHOHANBHOW ACATENIBPHOCTH B 00JacTH OWOJIOTHH,
MEIUIMHBI, ONOTEXHOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO035HCTBA, MUILEBOI MPOMBIIIIEHHOCTH, YTIyOISITh MO3HABATEIbHBIN
MHTEpEC, HaNpaBJICHHbII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu | MPOJOJDKEHHE OHOJIOrHYECKOTO
00pa30BaHus B OPraHU3aIUAX CPEIHEro Npo(ecCuoHaIbHOTO U BBICILIETO 00pa30BaHMUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnsie  IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBbIe cCTEMBI U UX H3yYeHUE
3 buonorus kneTku 0.5
4 XuUMHUUYECKasi OpraHu3alys KIETKH 10
5 Crtpoenne u GyHKIHH KICTKH 8 2
6 OOMeH BeIecTB U MpeBpalleHue YHEPTHH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanus e€ B KJIETKe
JKu3HEeHHBIA UK KIETKA 6 1
Crpoenue u GyHKIHUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH H 5 05
U3MEHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BroTtexHonorus u CHHTETHYECKass OMOIOTHs 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue

padoThI

JlaTa
H3yYeHust

DJIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIIeKcHas HayKa U KakK
4aCTb COBPEMECHHOI'O O6H.I€CTB3

JKuBEBIE CHCTEMBI U X CBOMCTBA

YPOBHeBaﬂ opraHu3anus XHUBBIX CUCTEM

I/ICTOpI/IH OTKPBITUA U U3YUCHUS KIICTKH.
Knerounas Teopus

Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuueckas padora «M3yuyenue
METOOB KJIETOYHOM OHoIoruu
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe eHTpUGyTHpOBaHue,
[TLIP)»

0.5

XUMHUYECKUN COCTaB KIETKHU

MuHepalbHbIC BEIIECTBA KIIETKHU, UX
Ouosornyeckas pojb

Opranuveckue BemecTBa KICTKH — OETKU.
Jlabopartopnas pabota «OOHapyKeHHE

0.5




0EJIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»

CgoiicTBa, knaccudukarys u GQyHKIIHHA

o 0enKoB
10 Opranuyeckre BeIecTBa KIETKH —
YTJIEBOJIbI
11 Oprannueckue BeIecTBa KJIETKU — JIMIH/IbI
Hyxkneunossie kucnorsl. JIHK u PHK.
12 Jlaboparopnas pabora «MccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)
13 Crpoenue u pyakuuu ATOD. Jlpyrue
nykieosuarpudocdarsr (HTD)
14 CexBennpoBanue [JHK. Meroasl reHOMUKH,
TPAHCKPUITOMHKH, TPOTCOMHUKHU
15 Mertoap! CTPYKTYpHO# OHOJI0THN
16 Tune! knetok. IIpokapuorndeckas Kiierka
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
17 [TpakTuyeckas padora «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJISTKH
OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
19 [TpakTuyeckas padora «M3ydeHne IBUKEHUS 0.5
[IUTOILIA3MBI B PACTUTEIILHBIX KIIETKAX)
[ToyaBTOHOMHBIE OPTaHOU/IbI KJICTKH:
20 MUTOXOHAPHUH, TuTacTH Ikl JlabopaTtopHas 05

pabota «VccnenoBanue mia3Mon3a u
JIeTIIIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX)




21

HememOpanHbIe OpraHou/ bl KIETKH

22

Crtpoenue u GyHKINHA spa

23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. Jlaboparopnas pabota «3yuenue
CTPOCHHUS KJIIETOK PA3JIMYHBIX OPTaHU3MOBY

0.5

24

ACCHUMWISAIMS U TUCCUMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiecTB. JlabopaTopHas padora «M3yuenue
KaTaJIMTUYECKOW aKTHBHOCTH (pepMeHTOB (Ha
puMepe aMIJIa3bl WM KaTaaa3bl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKLuu
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuieryieHust epoKCUa BO0pOo/a B
PAaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHa BEIIECTB

28

dorocunTe’

29

XemocuHTtes. JJabopaTopHas pabota
«CpaBHeH#He nporieccoB poTocuHTE3a U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIe opraHu3Mbl. Buibl OpoxkeHusI.
Jlaboparophnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS M IBIXAHUSD)

31

AspoOHBIC OpraHU3MBbL. JTaIbI
SHEPreTHYECKOro 0OMeHa

32

DHeprus MeMOpPaHHOTO IPaIueHTa IPOTOHOB.




Cunte3 AT®: pabora nporonHoit ATO-

CUHTA3BI
33 Peakiiuu MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuusbiii cuaTe3 PHK
35 Tpancsimus u e€ sTanbl
36 KonupoBanue amunokucnot. Poias pubocom
B OMocuHTe3€e Oenka
37 Opranu3zaiiys reHoMa y mpoKapuoT u
SYKapuoT
38 MonnekysipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 3YKapHoT
Bupycel — BHEKIETOUHBIE (OPMBI KUZHH U
39 obOnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «Co3nanue MoJenu BUpyca»
40 BupycHbie 3a601eBaHus yenoBeka,
JKABOTHBIX, pACTCHUN
41 HanorexHomornu B OMOJIOrUY U MEIULINHE
42 JKu3HeHHBIA UK KIETKU
43 Martpuunsiii cuates JJHK
Xpomocomel. JTaboparopHas pabota
44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTpenapaTax»
45 Jlenenue KIETKH — MUTO3
Tuner knetok. KapuoknHes 1 HIUTOKUHES.
46 Jlaboparopnas pabota «Habmronenne Murosa 05

B KJIETKaX KOHYHMKA KOpeIKa JiyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»




47

PCFYJ'ISII_II/ISI JKHU3HCHHOI'O IHKJIa KJIICTOK

48 Opranu3M Kak eIuHOE 11eI0€

49 Txanu pacrenuii. Jlaboparopnas pabora 1 05
«M3ydyeHue TkaHel paCTCHUIN '
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 Jlaboparopnas pabota «3y4ueHue Tkanen 1 0.5
JKUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBI>KEHHE OPTaHU3MOB

54 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenbHas CUCTEMa YEJI0OBEKa

56 JlpIxaHve opraHu3MoB 1

57 JIbIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJI0BeKa

58 TpancnopT BelecTB y OpraHu3MOB 1

59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brienenue y opranuzMoB 1

61 3ammrTa y opraHu3MOB 1

62 HMMMmyHHast cucTtema 4enoBeka 1

63 PazapakuMocTh 1 peryssiius y OpraHu3MoB 1

64 I'ymopasibHast peryJisnus 1 S3HI0KpUHHAS 1




CHUCTEMA X XUBOTHBIX U YCJIOBCKA

65 ®opMBI pa3MHOKEHHST OPTaHU3MOB

66 [TonoBoe pa3MHOXKeHHE

67 Meiio3
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaGopaTropHas padoTa 05
«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiiajika OpraHoB U TKaHEW U3
3apOAbIIICBLIX JINCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 0.5
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXkEHUE U pa3BUTHE PACTCHUM.

72 Jlabopartopnast pabota «CTpoeHne opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

73 HCTOpI/IH CTAHOBJICHUSA U PA3BUTUA TCHCTUKU
KaK HayKH
OCHOBHbIE IOHATHS U CUMBOJIbI TEHETHUKH.

74 Jlabopartopnas pabota «JIpo3odura kak 0.5
O0BEKT TEHETUYECKUX HUCCIICIOBAHUID)
3aKOHOMEPHOCTH HacleA0BaHUs TPU3HAKOB.

75 MonoruOpuaHOE CKpeIMBaHUE. 05

[TpakTrueckas padota "M3ydenne
pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIHBAHUS




y Ipo3o¢uibr”

I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[H01"O

76 1
CKpEIIMBAHUS
77 AHanuzupytoulee ckpemuBanue. Hernonnoe 1
JOMUHHUPOBaHHE
Jlurnbpunnoe ckpeuuBanue. [Ipaktuueckas
78 pabota «/3ydeHne pe3ynbTaToB 1 0.5
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBDY
79 [{uTonmornyeckue OCHOBBI AUTUOPUIHOTO 1
CKpEIIUBAHUS
80 CuermuieHHOE HaClIeI0BaHUE MPU3HAKOB 1
81 XpOMOCOMHast TEOPUS HACIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHOTHN KaK [ETOCTHAs cUCTEMa 1
84 ['eneTnyeckurii KOHTPOJIb PA3BUTHS 1
pacTeHHUi, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTh NMpU3HAKOB. Buabl 1
U3MEHYUBOCTH
86 MoaudukanmoHHass ”3MEHYUBOCTh 1
BapuanuoHHblii ps v BapraloOHHAs
kpuBas. JJaboparopHas padoTa
87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05
MO (PUKAITMOHHON U3MEHUHNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»
88 I'enoTunmnueckast U3MEHUYUBOCTb. 1

KoMOnHaTHBHAs N3MEHYHMBOCTE




89

MyTaunoHHas U3MEHUUBOCTh. [IpakTnueckas
pabota «MyTanuu y apo30¢puisl (Ha
TOTOBBIX MUKPOTIPENapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITponecca.
ONUTreHeTHKA B SIIUTCHOMUKA

91

['eneruka yenoBeka. [IpakTuueckas pabora
«CocraBiieHUEe U aHAIU3 POIOCIOBHOI

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEIUIINHCKON '€ HETUKH B
MPEAOTBPAIEHNUN U JICYCHUH TEeHETUUECKHIX
3a00JIEBAHUII YEIIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
Jlaboparopnast pabora «3yuenue copToB
KYJIBTYPHBIX PACTEHUI U TIOPO TOMAITHUX
KUBOTHBIX»

0.5

95

MeToapl CEeNeKIIMOHHON pabOTHI.
Jlaboparopnast pabota «M3yuenue MeTo0B
CEJIEKIIUU PACTCHUIN

0.5

96

JIOCTHKEHMS CEJIEKIUU PACTCHUM U
*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHuUiD»

97

CoxpaHeHue, U3y4eHHe U NCII0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

brotexHonorus Kak HaykKa U OTpacib
npousBojcTBa. [IpakTrueckas pabora
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUM

0.5

99

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOU




OHUOIOrUu

100 XpOMOCOMHas U TeHHAsI HMH)KEHEPUS
101 MenuiuHckrue OMOTEXHOJIOTHH
102 Pesepubiit ypok. [ToBTopenue, 06061ieHwMe, 1
cucTeMaTH3allis 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYHEHUKA

* buosorus. buonornyeckue cucremsl u nporiecchl, 10 kinace/ Tepemor A.B., [Tetpocosa P.A., O61iecTBO ¢ orpaHuYeHHON

oTBeTCcTBeHHOCTHIO « 1Ol MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



















		2024-02-20T11:01:53+0700
	Мельникова Любовь Владимировна




