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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebnomy mnpenmery "buomorms" (mamee - Owomorus) Ha
YpOBHE cpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha ocHOBe DeaepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanmmy,
dI'OC COO, Konmenmuu mnpenogaBaHus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHHM (peiepaabHoi pabouel mporpaMMbl BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yriyonénnoro ypoBHs uzydenus (10 kimaccer)
SBJIIETCSI OJIHUM M3 KOMIIOHEHTOB MpeaAMeTHOU oOnactu «EcTecTBeHHO-Hay4HbIC
npeamets». CormacHo mnonoxkermsiM PI'OC  COO mnpodwibHble ydeOHBIC
NpeaMEeThl, H3ydyaeMble Ha yIUIYOJIEHHOM YypOBHE, SBISIOTCS  CIOCOOOM
nuddepentpanin  0oOydeHUsT Ha YpPOBHE cpeaHero oomiero oOpa3oBaHusd U
MPU3BaHBl OOCCIEYHUTHh IPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CpPEIHUM
o01IuM, cpeHUM MPO(PECCHOHATILHBIM U BBICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIbIM W3 OTUX YYEOHBIX TMPEJAMETOB JOJKEH OBbITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINUX
3a1a4, CBSA3AHHBIX C TMpodopHueHTanuell o0ydJaloumxcs W CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIUHON, SKOJIOTUEH, ICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no yue6Homy npeamery "buonorus" maér mpeacraBiieHue o 1eIu
W 3ajJadax M3y4eHHs ydeOHoro mpeamera «buomorus» Ha yriayO0iaEHHOM YpOBHE,
ompezenseT o0s3arenbHOe (MHBapUAaHTHOE) TPEIMETHOE COJEp)KaHHEe, €ero
CTPYKTypHpOBaHHME IO pa3ieiaM ¢ TeMaM, pachpeielieHne Mo KiaccaM,
PEKOMEHIyeT TMOCIEeA0BaTeIbHOCTh H3y4YeHUsS Y4YEeOHOro maTepuaia ¢ ydEToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpolecca,
BO3pACTHBIX 0COOCHHOCTEN 0Oyuaromuxcs. B mporpamMme nmo Ouoioruu peain3oBaH
IPUHITUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTHMH HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanmsi, Ojaromapss dYeMy IPOCMATPWUBAETCS  HAMPABICHHOCTh  Ha
MOCJICYIOIIEE  pa3BUTHE OWOJOTWYECKMX 3HAHWHA, OPHUCHTUPOBAHHBIX Ha
dbopMHpOBAaHUE  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUSA,  DKOJOTHYECKOTO
MBIIIJIEHUS, TIPEACTABICHHUM O 3JI0POBOM 00pa3e *U3HH, HA BOCIIUTAHHE OEPEKHOTO
OTHOUIEHUSI K OKPY’KaIoIIeH nMpupoiHO# cpene. B mporpamme mo OMONIOTUM Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro nmpeamera «buonorus» B pealu3aluu
tpeboBannii ®I'OC COO K mIaHUPYEMbIM JMYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM PEe3yJIbTaTaM 00ydeHHs ¥ B (hOPMHUPOBAHUHA OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIbHON  JIEATENHHOCTH OOYyYaloOUIMXCS 10 OCBOCHHIO COJCpPKAHUS
OmoornYecKoro 00pa3oBaHus Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusI.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oopa3oBaHUs
3aBepiaeT OMoJIornueckoe oOpa3oBaHUe B IIKOJIE U OPUEHTUPOBAH Ha pacIIMpeHue
U yriyOJieHrne 3HaHUW 00Yy4aromuXxcsl O )KUBOW MPUPOJIe, OCHOBAX MOJIEKYJISIPHOUN U
KJIETOYHOM OMOJOTUU, SMOPUOJIOTUA U OUOJIOTUU PA3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJOTHH, SBOJIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yueOHoro mnpenmera «buosnorus» Ha yriyOJIeHHOM YpOBHE
OPHMEHTHUPOBAHO Ha TOJArOTOBKY OOYYaIOMIUXCS K TMOCIEAYIOMIEMY IOTYYCHHIO
Ouomormueckoro  oOpa3oBaHMs B By3aX W OpraHM3alMAX  CPEIHETO
npodeccuonanbHOoro obpazoBanus. OCHOBY €ro COAEP)KAHMUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TIOJYYEHHBIX TPU  HU3YYEHUH  OOyYArOUUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX Pa3/eioB OMOJOTUA HA YPOBHE OCHOBHOTO
obmero ob6pazoBanusi, B 10—11 kiaccax »TH 3HaHUS TMOJy4yaloT pas3BuTue. Tak,
pacuIupeHsl U yriayOiieHbl OMOJIOTUYECKUE 3HAHUS O PACTCHUSX, )KUBOTHBIX, TprUOax,
OakTepusX, OpraHuU3Me  4YeJOBEeKa, OOMMX  3aKOHOMEPHOCTSIX  JKW3HH,
JOTIOJTHUTEHHO BKJITFOYCHBI OMOJIOTHUECKHUE CBEACHUS MPHUKIAHOTO U TTOMCKOBOTO
XapakTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTUPHI IS TMOCIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3MmokHA Takke HWHTETparvs OWOJIOTHYCCKHUX 3HAHHH C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOIYYEHHBIMU OOYyYalOUUMUCA TPU HU3YYCHUU
bu3uKy, XuMuu, reorpaduy U MaTEMATUKH.

CrpykTypa mporpamMmbl 1o yudeOHOMYy mnpeamety "buosnorus" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBIA MOAXOABl K HW3YYEHHUIO OHOJIOTHUU.
CornacHo UM, W3y4arOTCA CBOMCTBA M 3aKOHOMEPHOCTH, XapAKTEPHBIE ISl KUBBIX
CUCTEM PA3HOTO YPOBHs OPTaHM3aLlMH, BOJIIOLMU OPraHMYECKOro Mupa Ha 3emile,
COXpaHEHHUs OMOJIOTUYECKOTO pa3HO0Opa3us miaHeTsl. Tak, B 10 kinacce nusydarorcs
OCHOBBI MOJICKYJISIPHON W KJIETOYHOM OHOJIOTHMH, SMOPUONIOTMM M OHOJOTUHU
pa3BUTHSA, TEHETUKH M CEJIEKIINH, OMOTEXHOJOTHU U CHUHTETHYECKON OHMOIOrHH,
aKTyaTu3UpYyIOTCS 3HAHUS OOydJarmuxcs 1o OOTaHWKE, 300JI0THH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce M3y4yaroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTUH U YueHHe o ouocdepe.

VY4eOnbiii  npeamer  «buosiorus»  Npu3BaH  OOECHEUUTh  OCBOCHHE
oOyuaromuMucss OMOJIOTHYECKUX TEOPUI M 3aKOHOB, MW, MPUHIMIIOB U IIPABUIL,
JeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUMI O
CTPOCHUHM, MHOTOOOpasuu M OCOOEHHOCTAX KIJIETKH, OpraHu3Ma, I[OIYJISLHUY,
OHMOLIEH03a, PKOCUCTEMbI, O BBIIAIOIIMXCS HAYYHBIX JIOCTHKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTMH, MPUKIAIHBIX aCHEKTax OMOJIOTMYECKUX 3HaHUU. J[s
pa3BUTHsA U TOAJAEPKAHUSA HHTEpeca OO0y4arommxcs K OHWOJOTHH HapsAgy Cco



3HAYUTEIBHBEIM 00BEMOM TCOPCTUYCCKOIO MaTcpuajia B COACPKAHUU IIPOIrpaMMBbI
1o OuoyoTuu InpcaAyCMOTPCHO 3HAKOMCTBO C HCTOpHCﬁ CTAaHOBJICHHUA W PA3BHUTHUA
TOH WM MHOU 00J1acTH OMOJI0T HH, BKIIaAOM OTCUCCTBCHHEBIX U 3ap}I6€)KHBIX y‘-IéHBIX
B PCIICHHUC BaKHEHIIINX OMOJIOTUYSCKHUX M IKOJIOTHYECKUX HpO6HeM.

[lenp uzyuenus: yuebHoro npeamera «buonorus» Ha yriiyoJéHHOM YpOBHE —
OBJIaJICHUE  OOYYAIOIIMMHUCA  3HAHUAMU O  CTPYKTYpHO-(PYHKIIMOHAJIBHON
OpraHM3allii J>KMBBIX CHCTEM pa3HOrO0 paHra W NpUOOpeTeHHEe YMEHUU
UCTIONB30BaTh 3TH 3HAHHS B (POPMUPOBAHWU WHTEpeca K OMPEIeIEHHON 00acTu
npo(heCCHOHATLHOM NIeATEIBHOCTH, CBA3aHHOW ¢ OwWoyoTHel, Wil K BBIOOPY
y49eOHOTO 3aBEACHUS JIJIS1 TPOIOJDKESHUS OMOJIOTMYECKOTO 00pa30BaHUA.

JocTmxenne 1enw u3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yIriyOJEHHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIIETYIOLIUX 3a0a4:

OCBOCHHE OOYYaIOIUMHUCS CHCTEMBl OMOJOTHYCCKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIIHMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUiIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa; O
CTPOCHUH, MHOTI00O0pa3sMM M OCOOCHHOCTSIX OWOJOTHMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MONYJISIUA, BHI, OMOTreoreH03, Onocdepa); 0 BBIAAIOMIUXCS OTKPBITHIX
¥ COBPEMEHHBIX HUCCIICIOBAHUIX B OMOJIOTHH;

O03HAKOMJICHHE OOYyYarolIuXcs ¢ METOJaMH IIO3HAHUS >KUBOM IIPUPOIBI:
HCCIIEIOBATEIb,CKUMHU ~ METOJIaMH  OMOJIOTHYECKMX HayK (MOJCKYJISIpHON U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH ¥ OWOJIOTHUU Pa3BUTHS, TEHETUKHU U CEJCKITUH,
OMOTEXHOJIOTMM W CHHTETHYECKOW OWOJIOTMH, MaJCOHTOJOTHH, OKOJIOTHH);
METOJJaMU  CaMOCTOSITEILHOTO TPOBEACHUSI OUOJIOTUYECKUX UCCIEJOBAaHUM B
nabopatropun W B npupoie (HaOmoJeHUWe, HW3MEpPEHHEe, OSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJaIcHHE  OOYyYAIONIMMHUCS  YMEHHSIMHU:  CAMOCTOSITENBbHO  HAXOJUTh,
aHAJIIM3UPOBATh W HCIOJIB30BaTh OHOJOTMYECKYI0 HH(OpPMAIUIO; IOIb30BATHCS
OMOJIOrMYECKON TEPMHMHOJIOTMEM M CUMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLUUAIBHO-DKOHOMUYECKUMH U  HKOJIOTMYECKUMHU
npobyieMaMu YeJIOBEYECTBA; OLEHUBATh IOCIEJACTBUS CBOEH JIE€ATEIbHOCTH IIO
OTHOIIICHUIO K OKPYXalolleil MPUPOJHOU cpelie, COOCTBEHHOMY 3JI0POBBIO U
3[I0POBBIO  OKPYXKAIOUIUMX  JIIOJIed; OOOCHOBBIBATH U COONIOJATh  MEPBI
npoUIaKTUKA MH(EKIIMOHHBIX 3a00JeBaHUI, MpaBUia MOBEACHUS B MPHUPOAC U
obecrnieueHns 0€30MACHOCTH COOCTBEHHOU JKMU3HEIECATEIILHOCTH B UPE3BBIYANHBIX



CUTyaluAXx IIPpUPOAHOTO u TCXHOI'CHHOI'O XapakKTepa, XapaKTCPHU30BaATh
COBPCMCHHLIC HAYUYHBIC OTKPBITHUSA B o0Onactv 61oJ0T 15058

pa3BUTHE Y 00YYaAIOIINUXCS HHTEIICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B
IpOLIECCE 3HAKOMCTBA C  BBIJAKOIIUMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMBIMU €10 MPOOJIEeMaMH, METOJI0JIOTHEN
OMOJIOTUYECKOTO UCCIEOBaHUS, TPOBEICHUS IKCIIEPUMEHTATBHBIX UCCIEIOBaHUM,
perieHuss OWMOJIOTMYECKUX 3a/1ad, MOJACIUPOBAHUS OHMOJIOTHYCCKUX OOBEKTOB U
IIPOLIECCOB;

BOCIHTAaHUE Y OOy4aroIUXCsl IEHHOCTHOTO OTHOIIEHHUS K >KUBOW MPHUPOAE B
IIEJIOM U K OTJCNbHBIM €€ 00bEeKTaM M SBICHUSAM; (DOPMHpPOBAHHE IKOJOTHIECKOH,
TeHETUYECKOM TPaMOTHOCTH, OO KyIbTyphl MOBEJACHHS B TPUPOJIC; UHTErPALlUU
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHNUEe  OOYYaIOMMMHUCS  KOMIIETCHTHOCTH B PAIMOHAJILHOM
IPUPOOTIOIL30BaHUH (COOITIOICHHE TTPABIII IOBEICHUS B TIPUPOJIC, OXPAHBI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 370pOBbSi M  3/I0POBBS
OKpyXKaromux  Jrojed  (cobmromeHus wMep  npoduiIakTUKu — 3a00J€BaHUMH,
obOecrieueHre OE30MACHOCTH JKM3HEACSATEIHPHOCTU B UPE3BBIYAWHBIX CHUTYAIUSAX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3JJaHUE  YCJIOBHM  JUIsi ~ OCO3HAaHHOTO  BbIOOpa  OOYy4YaIOIIMMHCS
VHIMBUTyaJIbHOMN o0OpazoBarensHOM TPACKTOPUH, CIOCOOCTBYIOMIEH
nocHeAyIomeMy MNpodecCHOHATPHOMY CaMOOIPECICHUIO, B COOTBETCTBHH C
WHINBUYATbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YuCIO YacoB, OTBEJECHHBIX HAa M3Yy4YEHUE OMOJOTMU Ha yriayOJeHHOM
YpOBHE cpemHero obmero oopasoBanus, cocraBmsieT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3aMOHHBIX (OPM, METOJOB W CPEACTB OOy4YeHHUsS OHWOIOTHHU
OCYIIECTBIISIETCA C Yy4E€TOM CIeU(PUKHA €ro COACp)KaHWsS W HAIpaBIICHHOCTH Ha
IPOJOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHMsl B OpPraHU3aLMSIX  CPEJHEro
po(eCcCUOHANBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCJIOBHEM NMPU 00yYE€HUU OMOJOTHH Ha yriyOnEHHOM ypOBHE
SBIISIETCSl TPOBEACHHE JaOOPAaTOPHBIX M NpaKTHUecKUx pabor. Taxxke ydactue
0o0y4aroluxcsi B BBIIOJHEHUU TMPOEKTHBIX U y4eOHO-UCCIIENOBATENbCKUX PadoT,



TCMATHKA KOTOPLIX OIIPCACIIACTCA YUHUTCICM HAa OCHOBC MMCHOIIUXCA MATCPHUAJIBHO-
TCXHHUYCCKUX PCCYPCOB U MCCTHBIX IIPUPOJHBIX YCHOBHﬁ.

COAEPKAHUE OBYUEHUA
10 KVIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyzapcTBeHHOM urorooi arrectanuu (I'MA).

Tema 1. buonorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILIEKCHAss Hayka. Kparkas mcTopus pa3BHTHS
Owonornu.  buomormyeckue  HAyKd M H3y4aeMble ~ MMH  IPOOJICMEI.
dyHIaMeHTaIbHbIC, TPHUKIAJAHBIC W IIOMCKOBBIC HAy4YHBIC HCCICAOBAHHUSI B
OHOJIOTHUH.

3HadyeHue OuoJIOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOUH
kaptuHbl mupa. [Ipodeccuun, cBazanHbie ¢ Ouosiorueil. 3HaueHue OMOJIOTHM B
MPAKTUYECKOM  JICSATEILHOCTH 4YEJOBEKAa: MEAMIIMHE, CEIhCKOM  XO3SIICTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHCTpauuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
I'apsen, I'. Menpnens, B. . Bepuanckuii, U. I1. I1aBmos, U. . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, [I. Yorcon, ®@. Kpuk, /1. K. benses.

Ta6J'II/II_IBI n cxembl: «CBsg3p OumoNOrMU C APYIrUMH HaAyYKaMmn», «Cucrema
OMOJOTNMYECKUX HaYK».

Tema 2. JKuBble CUCTEMBI U X HN3YyUCHUC

JKuBble crCTeMBI KaK NpeaAMCT N3YUCHUA ounomorun. CBOMCTBA JKUBBIX CUCTEM:
CAUHCTBO XHMHUYCCKOI'O COCTaBd, AUCKPCTHOCTb MU ILCIOCTHOCTb, CJIIOKHOCTbH H
YIHOPpAAOYCHHOCTD CTPYKTYPHIL, OTKPBITOCTD, caMoOOpranm3anusi,
CaMOBOCITPOU3BCACHHUC, PA3APA)KUMOCTb, UBMCHYHNBOCTb, POCT U Pa3BUTHC.

YPOBHI/I OpraHu3aiuu XUBbIX CUCTCM: MOHCKYHHpHBIﬁ, KHCTOHHBIﬁ, TKaHCBBIﬁ,
OpI‘&HPIBMGHHBIfI, HOHYHHHHOHHO-BHI[OBOP'I, AKOCHUCTEMHBIM (6I/IOF GOHCHOTI/ILIGCKI/II\/'I),



ouocdepnsriit. [Iporeccel, mpoucxoasie B KuUBbIX cucreMax. OCHOBHBIE TTPU3HAKH
»uBoro. JKu3nb kak gopma cymiectBoBaHusi Mmatepuu. Hayku, u3ydaroline >KuBbie
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alHUu.

W3ydenue xuBbIX cucteM. Metoasl Ouonorumueckod Hayku. HaOmonenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTh3anus, MmetaaHains. [lonsatue o 3aBucuMon u
He3aBUCUMOM niepeMeHHOW. [lmanupoBanue okcnepuMeHra. IloctaHoBka u
npoBepka rumnore3. HyneBas rumortesa. [lonartue BpIOOpKHM M €€ MOCTOBEPHOCTH.
PazOpoc B Omonormuecknx naHHbIX. OIllEHKa JOCTOBEPHOCTH TOTYYCHHBIX
pe3ynpraroB. [lpyumMHBI HCKaXX€HHsI pe3yJbTaTOB JKcnepumeHTa. llonsarne
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmunpt u  cxembl: «OCHOBHbIE NpHU3HAKU KU3HWY», «buonoruueckue
cucrtembl», «CBOMCTBA )KUBOW MATEPUN», «Y POBHU OPTraHU3aLMH )KUBOW MIPUPOIBD,
«CTpoeHne KUBOTHOM KIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI OPraHOB
YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «MeTonbl u3ydeHus
YKUBOW IPUPOIBD.

O6opynoBanue: 1ab0paTopHOE 000PYIOBAHUE TSl TIPOBEICHUS HAOIOICHUH,
U3MEPEHUI, YKCTIEPUMEHTOB.

[TpakTudeckast pabota «lcnonp30BaHnEe pa3IUYHBIX METONOB MPU U3YYCHUU
JKUBBIX CUCTEM.

Tewma 3. buojiorus KjieTku

Kinerka — cTpyKTypHO-(yHKIMOHANbHAS €AUHUIA KUBOTO. VICTOpUS OTKpBITUS
kinetku. PaGoter P. I'yka, A. JleBenryka. Kmerounas teopust (T. IlBann, M.
nefinen, P. BupxoB). OCHOBHBIE MOJIOXKEHUS COBPEMEHHOM KIETOYHON TEOPHH.

MeTonpl  MONEKYJSIPHOH W KJICTOYHOW  OWOJOTHH:  MHUKPOCKOIIHS,
xpomatorpadus, smekTpodope3, METOA MEUYCHBIX aTOMOB, audQepeHInanbHOe
neHTpu(yrupoBanue, KyJIbTUBUPOBAHHE KJIETOK. M3yuenue QurkcuposanHvlx
K1emok. DIEeKTpOHHass MUKpockonus. Kougokanvras muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauuu

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



Tabmuubl 1 cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIM MHKPOCKOID,
«McTopus pa3BUTHS METOJOB MUKPOCKOTTUI.

OOopynoBaHHe: CBETOBOW MHUKPOCKOI, MHUKPONPENApaThl pPacCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

[Ipaktuueckass pabora «M3yueHue MeETOAOB  KJIETOYHOM  OHUONOTUU
(xpomarorpadusi, snextpodopes, auddepeHIMATBHOES IEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. XuMnueckas OpraHu3anus KJICTKU

XUMHUYECKHM COCTaB KIETKA. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boa
n €€ poJb KaK pacTBOPUTENS, PEarcHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiiud. MuHepalibHbIe BEIIeCTBA KJIETKU, UX Ouosioruueckast poib. Poib
KaTMOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buomornyeckue mnonuMepsl. benku.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoM Mojekynbl. llepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuuHas, TpeTHUYHas, YeTBEpPTUYHAS
cTpykTypbl. Jlenarypamus. CsoiictBa OenkoB. Knaccudukanus  Oenkos.
buonornyeckue Gpynkuun 0enkoB. [Ipuonsi.

YrineBoabl. MoHOCaxapuibl, TUCAXapyuabl, OJATOCAXapUIbl U IOJUCAXAPUJIBI.
OO6mmuit  1maH cTpoeHuss U (QU3UKO-XUMHYECKHE  CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue PyHKIMH YTI€BOIOB.

Jlumuaet. ['uppodunsHO-rHAPODOOHBIE cBOMcTBa. Kmaccudukamnus JTHAMHIOB.
Tpurmuuepunasl, Qochonunuasl, BOCKH, cTepounsl. buomornmueckue GyHKIUU
aunuoB. OOmIMe CBOMCTBA OMOIOTHYECKMX MEMOpAH — TEKY4YeCTh, CTIOCOOHOCTh K
CaMO03aMBbIKaHHIO, TTOIYIPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuamun xommiementaproctd. IlpaBuno UYapradda. Crpykrypa
JIHK — npoitHas criupans. MectonaxoxaeHue u ouosiorndyeckue ¢pynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue mosekynsl AT®. Maxkpospruueckue cBsizu B Mojekyine ATO.
buonornyeckue dynkuuu AT®D. BoccraHOBIEHHBIE MTEPEHOCUMKH, UX (DYHKIIUU B
Kietke. /[pyeue nyxneoszuompugocghamer (HTD). CexBenupoBanue JJHK. Memoowt
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CrpykTypHass Ouosorusi: OMOXMMHUYECKHE U OUO(DU3MYECKUE HCCICAOBAHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTYypbl Ouomoisiekyin. Mooeruposarue
CMpPYKmMypvl U QYHKYull 6UOMONEKYI U Ux Komniekcos. Komnvromepuoiii ouszauin u
Op2anHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JleMoHCTpauuu

[Toptpetsl: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Jwnarpammel: «Pacripenenenne XMMUYECKUX AJIEMEHTOB B HEKUBOW MPUPOJEY,
«PacrpeeneHre XUMHUYECKUX JIEMEHTOB B )KUBOM IIPUPOIE».

Tabmumer u cxembl: «llepuomudeckas Tabmua XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHne MOJEKyJIbl BOAbDY, «BemectBa B cocTaBe OpraHusmMoB», «CTtpoeHue
MOJIEKyJbl Oenka», «CTpyKTyphl O€lIKOBOW MOJEKYJbl», «CTpOEHHE MOJEKYJ
yraeBofoBy, «CTpoeHHe MOJIEKY]d JHOUAOB», «HYKIEHMHOBBIE  KHCIIOTBDY,
«Ctpoenune Monekyibl ATOy.

O6opynoBaHKEe: XUMUYECKAsI IOCY/1a U 000PYI0BaHHUE.

JlaGoparopHas pabora «OOHapyKeHHE OEJIKOB C IMOMOIIBI KadeCTBEHHBIX
peakuii».

Ha6opaTopHa;1 pa60Ta «HCCHCI[OB&HI/IC HYKJIICHMHOBBLIX KHCJIOT, BBIACJICHHBIX N3
KJICTOK PAa3JIMYHBIX OPIraHHU3MOB).

Tema 5. CtpoeHue u GyHKIIUN KIETKH

Tunel KJIETOK: »JyKapHOTHYeCKass M Hpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTuueckoil kietku. Kierounas creHka OakTepuil U apxei.
OcobOeHHOCTH CTpOCHHS TeTepoTpoPHOM UM aBTOTPOPHONW MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib MPOKapuoOT B OMOIIEHO3aX.

Crtpoenue u pyHKIIMOHUPOBAHUE SyKApUOTHUYECKOUN KieTku. [Tna3zmaTudeckas
MeMmOpaHa (tuiazmasiemma). CTpyKTypa Ila3MaTHdeckod MmeMOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUeCKyI0 MeMOpaHy: nmaccuBHbIN (quddy3us, obnery€éHHas
muddy3usi), akTUBHBIM (NMEPBUYHBIM W BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[Tonynponuitaemocts MemOpanbl. PaboTa HaTpuii-kaimeBoro Hacoca. DHJIOIUTO3:
nuHOLUTO3, (parommro3. Dk3ouuto3. Kinerounas crenka. CtpykTypa u (yHKIUU
KJIETOYHOW CTEHKHU pacTEeHUH, TpHOOB.



[Mutonna3zma. Lurto3ons. Lutockener. [[BuxeHue muroriazMel. OpraHoubl
kjeTkd. OiHoMeMOpaHHbIE OPTaHOUAbI KIETKH: dHomazMarudeckas cetb (JI1C),
anmapaT [onpmkH, IJHM30COMBI, HMX CTpOEHHE U (QyHKUMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJOB KJIEeTKU. CTpoeHHe TIpaHyJISPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ 'magkuii (arpaHyasipHbIii) 3HI0IIa3MaTUYECKUA PETHKYITYM.
CekperopHas ¢yHkuusa amnmapata ['onbmxu. Moougukayus 6Genkos 6 annapame
Tonvoorcu. Copmuposxka 6enxos 6 annapame IonvOxcu. TpaHCHOPT BEIIECTB B
KJeTKe. Bakyonu pactutenbHbix kieTok. Kierounsrit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWIBI  KJICTKH:  MHUTOXOHAPWUU,  IUIACTHUBI.
LIpoucxoacoenue mumoxonopuii u niacmuo. Cumbuocernes (K.C. Mepecrkosckuii, JI.
Mapeynuc). CtpoeHune W (QYHKIUMH MUTOXOHApUNA U 1actua. [lepBuuHsle,
BTOPUYHBIE U CJIOXKHBIE MIACTUABI (POTOCUHTE3UPYIOIIUX IYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JEUKOIIACTHI BBICIIIUX PACTEHUM.

HemeMOpannbie opranoujsl kietku CtpoeHue W (QyHKIUH HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. PuGocomsi. LIpomesicymounvie Qunamenmol.
MukpodunaMeHTbl. Axmunosvie  muxkpogunamenmol.  MplllIeUHbIE  KJIETKH.
Axmunosvie KomMnoneHmvl Hemvluieunvlx Kiemok. MuxporpyOouku. KieTounsiii
neHtp. CrTpoeHne U JABIKEHHE JKTYTHKOB M pecHUYEeK. MUKpOTpyOOUKH
nutoruiasmel.  LleHTpuons. benxu, accoyuuposaunvie ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

SAnpo. O6onouka smpa, XpoOMaTHH, KapuoIUia3Ma, SIPBIIIKH, UX CTPOSCHUE H
¢byHkun. SnepHbiii  OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE pacmoIOKEHUE
XpOMOCOM B HHTep(azHOM snpe. Iyxpomamun u 2emepoxpomamun. benxku
XpOMaTUHA — THUCTOHBL Jlunamuxa s0epHou 006010uku 6 mumose. AoepHviii
MpPAHCHOPM.

Knerounsle BkitoueHHs. CpaBHUTENIbHASI XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIA).

JleMoHCTpauuu
[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumer u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIeTKu», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpOoeHHE  pacTUTenbHOW  KieTkm»,  «CTpoeHune
MUTOXOHAPHUW, «SAapo», «CTpoeHHE NPOKAPUOTUIECKOUN KIIETKI.



O6opyioBaHHe: CBETOBOW MHUKPOCKOII, MHUKPOMpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaibHbIX KIETOK.

JlabopaTopHas pabota «/3ydeHne cTpoeHUS KIECTOK Pa3TMIHBIX OPTAaHU3MOBY.
[TpakTudeckas pabota «M3ydeHne CBONCTB KIETOYHONH MEMOpaHbD».

Jlabopatoprass pabora «McciemoBanue IUTa3MONIKM3a W JCTUIA3MOJNIU3a B
PaCTHTEIbHBIX KJIETKaX).

HpaKTquCKaH pa60Ta ((I/I3y‘-I€HI/Ie ABWIKCHUSI HUTOINIA3MBI B PACTHUTCIIBbHBIX
KJIICTKax».

Tema 6. OOMeH BeLIECTB U MPEBPAILLIEHUE SHEPTUH B KJIETKE

AccuMWISIIMS U JUCCUMIIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(HBIA M rerepoTpodHbIl. YuacThe Kuciopoga B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecredeHue KIeTKu: npeBpanieHne ATD B
oOMeHHBIX Tporieccax. {DepMEeHTAaTHBHBIM XapaKTep pPEaKIuid KJICTOYHOTO
Metabonmmu3ma. DEepMEHTBI, WX CTPOEHHE, CBOWCTBA W MEXAaHW3M JICHCTBHS.
Kodepmentsl. OTanunst (pepMEHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBAaTOpPbl M OEJIKU-UHTMOUTOPBI. 3aBHUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii oT pa3IUYHbIX (PAaKTOPOB.

[lepBUUHBII CHUHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCHHTE3.
AHoKkcuzenHblll U OKcuceHHbll omocunme3 y oaxkmepuu. Ceemocobuparowue
nUSMeHmbl U NUSMeHmbl peaKkyuoHHo20 yeHmpa. Polib XJIOpOIIacTOB B IMpoIlecce
¢dotocunre3a. CeroBas U TemMHoBast (a3pl. Pomoovixanue, Cs., Cs. u CAM-munsi
gpomocunmesa. [lpogykTuBHOCTH oTOCHUHTE3a. BrusiHue paznuvHbix (HakTopoB Ha
cKopocTh (hoTocuHTe3a. 3HaueHue (HOTOCHUHTE3A.

XEeMOCHHTES3. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyromue OaKTepuu, >XKene300aKTepuu, CepoOaKTepUH, BOJIOPOIHBIC
OakTepuu. 3HAUYECHUE XEMOCHUHTE3a.

AHa’poOHBIe OopraHu3mbl. Buabl OpokeHus. I[IpoxykThl OpOXECHHS W HUX
UCIIOJIb30BaHUE YCJIOBCKOM. AHA’pOOHBIE MHUKPOOPTraHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbL. DTaIbl YJHEPTETHICCKOTO 0OMeHa. [1oAroTOBUTEIBHBIN
sTamn. [ mukonn3 — 6€CKUCIOPOTHOE PACHICTIICHUE TIFOKO3bI.



buosnornyeckoe okuciIeHHE, WIK KIETOYHOE JAbixaHue. Poab MuTOXOHApUN B
npoleccax Ouosoruyeckoro okucienus. Luxnumueckue peaxkimu. OKHCIUTETHLHOE
dbochopunupoBanue. Iuepaus memobpannozo epaduenma npomonos. Cunmes ATD:
paboma npomonHou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro myTh oOMEHa
BEIIECTB Tepe] aHadPOOHBIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO0 OOMEHa.

JleMoHCTpauuu

[Toptpers: Jx. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «POTOCUHTE3», «IHEpPreTuueckuii ooMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHHEe: CBETOBOW MHUKPOCKOI, OOOpYJOBaHUE Jisi MPUTOTOBICHUS
MOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabota «V3ydeHHne KaTaTuTUYECKONW aKTUBHOCTH (HDEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTaiasbl)y.

Jlabopatopnass pabota «M3ydenme (HEpMEHTATUBHOTO  PACIICTICHUS
NIEPOKCHIA BOJIOPO/IAa B PACTUTEIHHBIX M dKUBOTHBIX KIIETKAX).

JlaGopartopHas pabota «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a.
JlabopaTopHas pabora «CpaBHEHHE TTPOIIECCOB OPOKEHUS U JBIXAHUS.
Tema 7. HacneactBennas undopmaius u peanusaius e€ B KJIETKe

Peaknuu maTpudHOro cuHrtesa. [IpyHIMIT KOMIZIEMEHTAPHOCTH B PEAKLMAX
MaTpPUYHOIO CHHTE3a. Peanmzanus HaciieqcTBeHHOW MH(opmanuu. ['eHeTHueckuit
KOJ, ero cpoucTBa. Tpanckpunumss — wmarpuubld cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUIILUHU: KOMIUJIEMEHTAPHOCTh, AHTUIAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue TpaHcnoptHeix PHK B OnocunTese Oenka.
YcnoBus OmocuHTe3a Oenka. KommpoBanme amumHOKuCHIOT. Pomp pumbocom B
onocuHrese Oelka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus TeHOMa y
MPOKAPUOT U BYKApUOT. Perymsius akTUBHOCTHM TE€HOB Yy NPOKAapuUOT. ['mmoresa
onepona (®. XKakob, XK. Mano). Moznexynsapuvle mexanusmvl IKCHpeccuu 2eHo8 y



aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2eHos. Perynsius 0OMEHHBIX
po1eccoB B KieTke. KiieTouHblil romeocTas.

Bupycer — HekiteTrounbie (OpMBI KU3HU W OONHMTaTHBIE Mmapa3uthl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIl YUK
J[HK-cooepocawux  supycos, PHK-codepoicawux eupycos, baxmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

Bupycusbie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CITUJL, COVID-19,
COIMAJIbHBIC U MEAUITMHCKUE MPOOIEMBI.

buoungpopmamura: uumeepayua u aumanuz borvuux maccueos («bigdatay)
CMpPYKMYpHuIX Ouonocuyeckux oarwHvlx. Hanomexnonozuu 6 buonocuu u meouyune.
lIpoepammupyemvie hynkyuu d6enxos. Cnocobbl 00cmasKu 1eKkapcms.

JleMoHCTpauuu
[Toptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUI.

Tabmuubr n cxemsl: «buocunaTe3 Oenkay, «IeHeTnyeckuii Koa», «Bupychm,
«bakrepuodarm».

[TpakTrueckas pabora «Co31aHne MOJEITH BUPYCaY.
Tema 8. JKM3HEHHBINA IUKIT KJIIETKU

Knerounslii 1wk, ero mepuonbl u perymsius. Watepdaza u  MuUTO3.
OcobOeHHOCTH TIpolieccoB, MpoTekaromux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IIpecunrernueckuit  (MOCTMUTOTUYECKHUM),  CUHTETUYECKUH U
MOCTCUHTETHYCCKUH (MPEMHUTOTHICCKUN) TIEPHOIBI HHTEP(DA3HI.

Marpnunbii cunre3 JIHK — perumkanms. Ilpunnumnsr permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3,  AHTUINAPAIIIEIBbHOCTD.
Mexanusm perukannu JHK. Xpomocombl. Ctpoenune xpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HA0Op KIETKM — KapuoTull. JIUIUIOMJHBIA U
rariouHeI ~ HAaOboOpel  XpomocoM. ['omonoruynbie  Xpomocombl. [lonoBbie
XPOMOCOMBI.

I[CJIGHI/IG KJIICTKH — MHTO3. CTaI[I/II/I MHUTO3a U IIPOUCXOAAINHNEC B HUX IIPOLUCCCHI.
Tunsl MuTO3a. KapI/IOKI/IHCB N IUTOKHUHC3. buonorndyeckoe 3Hau€eHUE MUTO3A.

Perynsauuss MUTOTHYECKOTO IIMKIA KIETKU. IlporpamMmupyemas KieTOYHAs
rudelp — aronTos.



Knerounoe sinpo, XpomMocombl, (PYHKIIMOHAJIbHAS TeHOMHKA. Mexanusmuol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eubeau kKiemox. «lL{ugpposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KICTKW», «Mwuto3», «CTpoeHHE
xpomocomy, «Permmkanus [JTHK.

OOopyoBaHHE: CBETOBOM MHUKPOCKOI, MUKpoIpenapaTsl: «MHTO3 B KJIETKax
KOPEILIKA JIyKa».

JlaGoparopHas padota «l3ydeHne XxpoMoCcOM Ha TOTOBBIX MHKpPOITpemapaTaxy.

JlabopaTopHas pabora «HaOmrogeHne MHuTO3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIIUUA OPTaHU3MOB

buonoruyeckoe pa3Hoo6pa31/Ie OpraHu3mMoB. OI[HOKJICTO‘-IHBIC, KOJIOHHUAJIBHEBIC,
MHOT OKJICTOYHBIC OPraHNU3MBlI.

OCcoOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OIHOKJIETOYHBIE T'PHUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, IPYTHE
npotuctbl. KojloHuanbHble OpraHu3MBbl.

B3aumocBsa3p 4yacTeli MHOTOKJIETOYHOTO OopraHu3ma. TKaHI/I, OpraHbl H
CUCTCMBI OPTaHOB. OpI‘aHI/IBM Kak eauHoe 1eoe. I'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHE: oOpa3zoBaTeibHasA, IOKPOBHAS,
NPOBOJSIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpoeHMs, (DYHKUUNA U
PAcCIIONOKEHUS TKAHEN B OPraHaX PACTCHHM.

TKaHU J>KMBOTHBIX W YEJIOBEKA. THIBI XUBOTHBIX TKAaHEW: JIUTEIMANIbHAL,
COCIMHUTENIbHASA, MbIIeyHasi, HepBHas. OcoOEHHOCTH CTPOCHUS, (QYHKIHH U
PacCIIONOKEHUS TKAaHEN B OPraHaXx )KUBOTHBIX U YEIOBEKA.

OpI‘aHBI. BereratuBHbpie U T CHCPATUBHBLIC OpIaHbl paCTCHI/If/'I. OpI‘aHBI )51
CHUCTCMBI OPraHOB JKMBOTHBIX M YCJIOBCKA. CDYHKI_[I/II/I OpraHoOB U CUCTEM OPIaHOB.

Onopa Ttema opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyXHbIi1 1 BHyTpeHHUN ckeneT. CTpOCHHE U THIIBI
COEIMHEHUS KOCTEMN.



I[BI/I}KCHI/IG OpraHu3MoOB. I[BI/I)KGHI/IC OJHOKJICTOYHBIX OPraHU3MOB:
aMé6OI/II[HOC, KTYTHUKOBOC, PCCHHYHOC. I[BI/I)KGHI/IC MHOT'OKJICTOYHBIX paCTCHHﬁI
TPOIIU3MBI W HACTHH. I[BI/I)KCHI/IG MHOTOKJICTOYHBIX JXHMBOTHBIX MW YCJIOBCKA.
MBIIIICYHAsA CUCTEMA. PG(bJ'IGKC. CkeneTHbIC MBIIINOBI 1 UX pa60Ta.

[Intanue opranusmos. Ilornomenne BOAbI, YIIEKUCIOro ra3a U MUHEPAIBbHBIX
BEILIECTB pacTeHUAMU. [IuTanne >kMBOTHBIX. BHYTPUIIOJIIOCTHOE M BHYTPUKIIETOUHOE
nuieBapeHue. [Iutanue MO3BOHOYHBIX >KMBOTHBIX. OTHENBl MHIIEBAPUTENBHOTO
Tpakra. [InmeBapurenpHble xene3sl. [InmeBapuTensHas CHCTEMA YEI0BEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. [Ipixanue kuBOTHBIX. Jnddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KokHOe npixanue. [[prxarenbHas MOBEPXHOCTD.
XKabeproe u nérounoe apixanue. JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHHSI JETKUX IMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucrema 4YenoBeka. MeXaHu3M BEHTWIALMHU JIETKUX y NOTULl U
MiIeKonuTaromux. Perynsanus npixanus. JprxareiabHble 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHncriopT BellecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM  4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOparieHus. IBOJIOIHOHHbIE
YCIIOXKHEHUSI CTPOCHHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua v €€ perysiuus.

Brinenenne y oprannsMoB. Beiaenenue y pactenuil. Beraenenue y ;)KMBOTHBIX.
CokparurenbHple Bakyonu. Opranel BbiacneHus. PuibTpanus, Cekpeuus u
oOpaTHOe BcachblBaHHME KaK MEXaHM3MBI padOThl OpraHoB BbIAeNeHHUA. CBA3b
MOJIOCTU TeJIa C KPOBEHOCHOM M BBLACIUTEIBHON cHUcTeMaMu. Briaenenue y
NO3BOHOYHBIX KUBOTHBIX M uejoBeka. [louku. CtpoeHune M (PpyHKIMOHUpPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.

3amura y OpraHM3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Croopsl
OaKTepuil ¥ MUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM U XUMHUYECKOM 3aIIUThL. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX TPOU3BOIHBIE. 3alUTa
opranusma oT Oone3nedl. lMmmyHHass cuctema 4enoBeka. KileTouHbli U
TYMOPaJIbHBIA HUMMYHUTET. BpOXIEHHBINT M NpUOOPETEHHBIN crnenupuIecKu
UMMyHUTET. Teopus KIOHaNbHO-celleKTUBHOTO uMmmyHutera (I1. Dpnux, . M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MOB. Posib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUI.



PaznpaxkumMocTe W perynsiuMss |y  OpraHusMmoB. PaznpaxuMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npakuMocTh U Peryssilus y pacTeHUN.
PocTtoBbie BeliecTBa U UX 3HAYCHUE.

HepsHas cucrema u peduiekTopHas peryssiius y *KUBOTHbIX. HepBHas cucrema
U €€ OTHeNbl. OBOJIOLUOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Yy
KUBOTHBIX. OTJENbl TOJIOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycinoBHbIE U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA >KMBOTHBIX U YEJIOBEKA.
JKenespl 3HIOKPUHHOM CUCTEMBI U KX TOPMOHBL. [[elicTBue TOpMOHOB. B3aumMocBs3b
HEPBHOU M SHIOKPUHHON cucteM. [ unoranamo-runodusapHas cucrema.

JlemoHCTpauuu
[Toprper: U. 11. ITaBnos.

Tabmuiel u  cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopociny, «baktepum», «llpocreimme», «Opranbl IIBETKOBBIX PACTECHUI,
«CucremMbl OpraHoB  TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE CTpOEHHUE
HaceKoMbIxX», «TkaHu pacreHuit», «KopHeBbie cucrembl»y, «CTpoeHue cTedisy,
«CTpoeHMEe JNUCTOBOW IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET YeIOBEKay,
«lInmeBapurenbHas cucrema», « KpoBeHocHas cucrtemay, «/lpIxarenbHas cucTeMay,
«Hepsnas cucremay, «Koxa», «Mblllieunas cucteMa», « BeraenurenbHas cuctemay,
«DHAOKpHUHHAs CHUCTEMAY, «Ctpoenue MBIIILIBD, «MIMMyHUTETY,
«KumeynomnonocTHeie», «Cxema NUTaHUS pacTeHUi», «KpOBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHue Ttuapbl», «CTpoeHHEe IIJIaHaApUmn,
«BHyTpeHHee cTpoeHHe T0XKIeBOro 4epBs», «HepBHas cucrema puid», «HeppHas
cucreMa Jsarymkn», «HepBHag cucteMa mnpecmbikaromuxcs», «HepBHas cucrema
nrtuily, «HepBHag cucrema miekonurarommx», «HepBHas cucrtema uenoBekay,
«Pedmexcy.

OOopynoBaHHEe: CBETOBOM MHMKPOCKOIL, MHUKPONPENAPaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, HUTJIOKOXKUX, JKHBBIE SK3EMIUISIPHl KOMHATHBIX PAcTeHHM, Trepbapuu
pacTeHMi pa3HbIX OTAEJOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJEThI
NO3BOHOYHBIX, KOJUJICKIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy/i0BaHuE 711 IEMOHCTPALMU MIOYBEHHOI'O U BO3AYIIHOIO MUTAHUS PACTEHUH,
pacieryieHus: Kpaxmaya U OelKoB Mo JEHCTBUEM (EpMEHTOB, 000PYAOBAHUE AJIs
JEMOHCTPALIMHA OMBITOB MO HW3MEPEHHUIO KU3HEHHOMW EMKOCTH JIETKHX, MEXaHH3Ma
JBIXaTEIbHBIX ABUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.



JlaGoparopHas pabota «3ydueHne TkaHeH pacTEHUI.
JlabopaTopHas pabota «/3ydeHne TKaHEeH )KUBOTHBIX).
JlabopaTtopHas pabota «/3ydeHre opraHoB IBETKOBOTO PACTCHHS.
Tema 10. PazaMHOkEeHUE U pa3BUTUE OPTaHU3MOB

®opMbl pPa3sMHOKEHUS OPraHM3MOB: Oecrojioe (BKJItOYasi BEreTaTWBHOE) U
nojoBoe. Buael  Gecniooro  pa3MHOXKEHHSA:  [OYKOBAHME,  CHOPYJISALUA,
(dparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pasmHokeHue. IlosoBble KIIETKH, WM rameTbl. Meiio3. Craguu
meno3a. [loBegenne xpomocoM B Menose. Kpoccunrosep. buosorndeckuii cMbICi
M€i03a W TMOJOBOro mporecca. Meho3 U ero Mecto B JKU3HEHHOM IMKIIE
OPraHU3MOB.

[IpenzapoapiieBoe pazpurhe. ['ameToreHes y >KMBOTHBIX. [10JIOBBIE JKeEIE3Bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CniepmaroreHe3 u oorene3. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOPUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CrHocoObI
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
0 pa3BUTUU OPraHu3MoB. Mopgozcenez — 00Ha U3 21a8HbLIX NPOOIEM IMOPUOTIOSUU.
Konyenyua mopgocenos u mooenu mopghocenesa. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha  mpumepe  Jsarymiku). JpoOnenuwe. Tumbl  apoOiieHus.
lemepmunuposannoe u HedepMuHupogawHoe OpobieHue. bnacmyna, munwi
onracmyn. OcoOeHHOCTH ApPOOJEHUS MIIEKONUTAIOMIMX. 3apOAbILIEBbIE JHCTKU
(racTpymsinius). 3aKiajika OpraHOB U TKaHEW U3 3apObIIIEBbIX JTUCTKOB. B3aumMHoe
BIIMSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpUOHANbHAS HMHAYKIUA).
3akiagka TUTaHa CTPOCHHMS KMBOTHOTO KaK  pe3yibTaT  HUEPAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5>MOpPUOHANIBHOE pa3BUTUE PA3IUYHBIX
(haKkTOPOB OKPYkKAIOIIECH CPE/Ibl.

Poct u pa3Butue xuBoTHBIX. I[locTaMOpuoHanbHbIl nepuon. Ilpsmoe u
HenpsiMoe paszBuTue. Paszputne ¢ wmeramopo3oM y O€CIO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYECHHE NPSMOIO U HENPSIMOro
pPa3BUTHs, UX PACHPOCTpaHEHHE B INpUpoze. Tumbsl pocra XKUBOTHBIX. DaKkTOPHI
pEryJsiliii pocTa KUBOTHBIX U YenoBeka. CTaauu MmocTaMOPHOHAIBHOIO Pa3BUTHUSA



Y JKUBOTHBIX W YCJIOBCKA. Hepnomﬂ OHTOI'CHC3a YCJIOBCKA. CTapCHI/IG N CMCPTb KaK
OMOJOTUYECKHE IIPONLCCCHI.

Pasmuoxkenne u passutue pacteHui. ['amerodputr m cmopodut. Meio3 B
KU3HEHHOM IHKJIe pactenuit. OOpa3oBaHue criop B mpoliecce Meio3a. ['amerorenes
y pacteHuid. OTUIOIOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoOB. J[BoliHOE
OTUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJIsALUA OHTOI€HE3a Y PACTEHUU U )KUBOTHBIX.
JleMoHcTpanun
[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmumbr u cxembl: «BeretaTuBHOE pa3MHOXKEHHE», «THmbl Oecmosioro
pasMHOXEHUA», «Pa3sMHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXXEHHWE HBIJICHBDY,
«Pa3MHO)eHue tuape», «Meio3», «XpomocoMb», «l'amerorenes», «CTpoeHue
AUIEKIETKM M crepMaro3ousia», «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsmoe wu
HEenpsiMOe pa3BuTHe», «Pa3BuTme Mamnckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nATymkn», «/[BOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUW,
«CTpoeHne CeMsH OAHOAOJIBHBIX W JIBYJOJIBHBIX PacTCHU», «KU3HEHHBIA IUKII
MOPCKOM KamyCThl», « KU3HEHHBIA UK MXay», «KU3HEHHBIN UK MATOPOTHUKAY,
«KW3HEHHBIN ITUKJI COCHBI».

O6opyioBaHMe: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparsbl SHIEKIETOK U
CIIEpPMATO30U10B, MOJIENb «I UK pa3BUTHS JISTYIIIKI.

JlabopaTopHas pabora «l3ydeHuEe CTpOEHHUS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTaxy.

HpaKTI/I‘-ICCKaSI pa60Ta «BrpIsiBICHUE IIPU3HAKOB CXOACTBA 3apOI[BIHI€I>'I
ITO3BOHOYHBIX XUBOTHBIX).

Ha6opaTopHa;1 pa60Ta «CTpOGHI/IC OPraHoOB PA3MHOKCHHUA BbICIIHNX paCTGHHﬁ>>.

Tema 11. I'emermka -— HayKa O HACJICACTBCHHOCTH MW HN3MCHYUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBJICHUS W pa3BUTHS I'eHETHKU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTUM T'€HETHKHU.
Pa6oter H. K. Konbroa, H. 1. Basunosa, A. H. benosepckoro, I'. /1. Kapneuenko,
1O. A. ®unmumaenko, H. B. TumodeeBa-Pecosckoro.



OCHOBHbBIE TE€HETUYECKUE TOHSATUA U CHMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HbI, aJbTCPHATUBHBIE IIPU3HAKW, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UTOTA, TE€TEPO3UT0Ta, YUCTAs JIUHUS, THOPUABI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJIBI ~ TEHETUKHU:  THOPUIOJIOTMYECKHM,  IIUTOJIOTMYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpauuu

[Toptpets: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. Bbenozepckuii, I'. JI. Kapneuenko, FO. A. ®uwmmunuenko, H. B.
Tumodee-PecoBckuii.

Ta6J'II/II_IBI U CXCMBI. «MCTOI[I)I T'CHCTHUKN, «Cxembl CKpCIINBAHU).

JlaGoparopnas  pabora  «Jlpo3odmiaa  kKak  OOBEKT  T€HETHYECKHX
HCCJIEIOBAaHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpunnoe ckpemBanue. llepBelii  3akoH Menaens — 3aKOH
ennHoO00pa3usl THOPHUIOB MepBoro mokojeHus. [IpaBuno momuHMpoBaHUsA. BTopoii
3aKOH MeHaens — 3aKOH paculeIUieHUs IpU3HAaKoB. lluronornyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ uroTe3a 4yncToThl raMerT.

AH&J’IH?»HpYIOHIGG CKPCINUBAHHUC. HpOMC)KYTO‘lHBIﬁ XapaKTCp HaCICIOBAHMA.
PaCHIGHJIGHI/IC IIPU3HAKOB IIPU HCIIOJJHOM JOMHWHHPOBAHHUU.

I[I/II‘I/I6pI/IIIHO€ CKpCIINBAHHUC. TpeTI/Iﬁ 3aKOH MCHI[CJISI — 3aKOH HC3aBHCHMOI'O
HaCJICAOBAHU:A IIPU3HAKOB. ]_II/ITOJIOI‘I/I‘-ICCKI/IC OCHOBBI JUrI' I/I6pI/IIIHOFO CKpPCIIUBAHMA.

CuerieHHOe HaciefoBaHue npusHakoB. Paboter T. Moprana. CueruieHHOE
HACJICIOBAaHUE T'C€HOB, HApYIICHUE CLEIUICHUS MEXJIy TeHaMU. XPOMOCOMHas
TE€OpHUsI HACIECTBEHHOCTH.

I'eneTuka momna. XpOMOCOMHBIﬁ MCXAaHHU3M OIIPpCACICHUS I10JIA. AYTOCOMBI )51
IIOJIOBBIC XPOMOCOMBI. I'omoraMeTHbBIi U T CTCPOT aMeTHbIM noj. ['eHeTHyeckas
CTPYKTYypa IIOJOBBIX XpPOMOCOM. HaCHCI[OBaHI/IC IMPU3HAKOB, COCINICHHLIX C IIOJIOM.

['enotun kax OCJI0CTHAasA CUCTEMA. HJIGP'IOTPOHI/I}I — MHO>XCCTBCHHOC I[GI\/'ICTBI/IG
resa. MHOXECTBEHHBIM  aJlJICIIN3M. B3EWIMOII€I>1CTBPIC HCAJICIIBHBIX TI'CHOB.
KOMI’IJ’IGMCHT&pHOCTb. Onmucras. HOHHMCpHH.



['eneTnueckuit KOHTPOJIb Pa3BUTHA paCTGHHﬁ, ZKKHNBOTHBIX U YCJIOBCKA, 4 TAKIKC
(1)1/131/10.]101“ HMYCCKHUX IIponeccCoB, ITIOBCACHMUAA u KOTHUTHUBHBIX (bYHKI_[I/Iﬁ
['eneTnyeckue MeXaHU3MbI CI/IM6I/IOF€H€33, MCXaHHN3MbI B3aPIMOI[€I>'ICTBPISI «XO354HH —
mapasur» H «XO3AHH — MI/IKpO6I/IOM». ['eneTnyeckue acHeKThI KOHTpPOJII H
HU3MCHCHUA HaCHeI[CTBeHHOfI I/IHCI)OpMaI_[I/II/I B ITIOKOJICHUAX KJICTOK 1 OPTaHU3MOB.

JleMoHCTpauuu
[Toprpersr: I'. Mennens, T. Mopras.

Tabmumer 1 cxemsl: «llepBoiit 1 BTOpOit 3akoHB Mennemns», «Tpetnii 3akoH
Menpaens», «AHamu3upyromiee CKpenumBanue», «HemnogHoe JTOMHUHUPOBAHUEY,
«CueruieHHOE HacleIOBaHWE IMPU3HAKOB Yy Jpo30oduiib», «l'eHeTuka Iomay,
«Kapuotun  uyenoBeka», «Kapuotunm gpo3oduib», «Kapwotunm  OTHIBDY,
«MHOXeCTBEHHBIN ajlJICIN3M», «B3auMoielicTBHE T'€HOBY.

OOGopynoBaHue: MOJIEIb AJIsl AEMOHCTPAIMY 3aKOHOB €IMHO00pa3usi THOPHUIOB
NIEPBOTO TIOKOJCHUS M PACHICIUICHUS TPU3HAKOB, MOJEIb JUIS JIEMOHCTPAIUU
3aKOHAa HE3aBHCHUMOTO HACIeIOBaHUS TPH3HAKOB, MOJENb sl JASMOHCTPAIHH
CIICTJICHHOTO HACJICJIOBAHUS TPU3HAKOB, CBETOBOW MHKPOCKOIL, MHUKpPOIpENnapar:
«dpozodumnay.

[Mpaktnueckass  pabora  «M3ydyenme  pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEUIMBaHUA y AP030(UIIbD).

[TpakTtruueckast pabota «3ydeHune pe3ylbTaToB MUTHOPHUIHOTO CKPEIIUBAHUS
y ApO30(PUIIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue rTeHoTuMna u cpenbl npu  (GopMuUpoBaHMM  (PeHOTHIIA.
MN3meHunBoCTh Mpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MpU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJICACTBEHHAS U HACJICCTBCHHASI.

MonudukanonHass u3MeH4YuBOoCcTh. Ponb  cpeasl B (hopMupoBaHUU
MOJAU(PUKALMOHHON H3MeHYMBOCTH. Hopma peakumu mnpusHaka. BapuanuoHHBIN
psan u BapuauuvoHHas kpuas (B. Horanncen). CoiicTBa MOAu(pUKAIMOHHOU
U3MEHYHUBOCTH.

I'eHoTnnnueckad M3MEHUYUBOCTh. CBOWCTBA I'€HOTHIIMYECKOU M3MEHUYHBOCTH.
Buapl reHOTHITHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.



KomOuHaTuBHAas W3MEHYMBOCTHL. Meio03 W TIOJIOBOM IpOIeCC — OCHOBA
KOMOMHATUBHOW M3MEHUYHUBOCTH. PoJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHEeTUYECKOTO Pa3HO00pa3us B Mpejaesiax OJHOrO BU/IA.

MyTtanuoHHass W3MEHUYMBOCTb. BuHabl MyTanui: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HHAYUUPOBAaHHbIE MyTauuH. SnepHble U
HUToIIa3MaTudeckue mMyrtanud. ComMaTUYeCcKUue W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTauuil. MyTareHsl HW WX BIWASHAE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO IIPOLIECCA. 3aKOH TOMOJIOTMYECKUX PSAIOB B
HacneacTBeHHOW m3menuuBoctu (H.M. BaBuiioB). BHesinepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxka u JNUceHomMuUKa, poJjab INnUceHemudecKux gbakmopoe 6
HACAe008AHUU U UBMEHYUBOCTNU d)@HOWlMI’ZMU@CKMX NPU3HAKOB ) OP2AHUSMOB.

JleMoHCcTpanun
[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuiios.

Tabmuiet u  cxeMbl: «Buabl  H3MEHUYMBOCTH», «MoaudukanroHHas
W3MEHYHUBOCTEY, « KOMOMHATHBHAS N3MEHYHBOCTHY, «Meito3», «Omio10TBOpEHHEY,
«["eneTnyeckre 3a00MeBaHUS YSIOBEKAY, « BUIbI MyTaIIHii».

O6opynoBaHue: >KUBbIE U TepOApHBIE JK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYNBOCTH.

JlaGoparopHas padorta «VccnenoBaHnue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapralimoOHHOT0 psifia U BApUALIUOHHOW KPUBOMNY.

[Ipaktuueckass pabora «Mytamuum y  apo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTrnka dueioBeKa

Kapuotun uyenoBeka. MexayHapoaHas IporpaMma HCCIEIOBaHUS TE€HOMa
yeoBeka. MeTo 1bl u3yueHHs TCHETUKH YeJIOBEKa: FreHeaIOTHISCKHM, OJIM3HEII0BbBIM,
[IUTOTCHETUYECKUN, TTOMYISLIMOHHO-CTATUCTUUECKUM, MOJICKYJISIPHO-TEHETUUECKUI.
CoBpeMEHHOE  ONpEAECICHUE TEHOTUIIA: IOJHOT€HOMHOE  CEKBEHHPOBAHHUE,
TEHOTHUIUPOBAHUE, B TOM umcie ¢ nomomblo [I[P-ananmu3a. HacienctBeHHbie
3a00yieBaHUs 4YeNOBeKa. | €HHBIE U XPOMOCOMHBIE OOJIE3HHM uenoBeka. bosesnu c
HACJICICTBEHHON MPEAPACIION0KEHHOCThIO. 3HAYECHHE MEIUIMHCKON TE€HETHUKHU B
NpPEAOTBPAIICHUN M JICYEHWH TeHETHYECKUX 3a0o0JieBaHUM delloBeKa. Meauko-



TCHCTHYCCKOC KOHCYJIBTHPOBAHUC. CtBonoBBIC KJIETKU. IIOHATHE «TI'CHETHMYECKOIO
Ipy3a». OTUYCCKHE aCICKTHI I/ICCJIGIIOBaHI/If/'I B 0o0iacTu PCOAKTUPOBAHNA I'CHOMA H
CTBOJIOBBIX KJICTOK.

I'eneTnueckue (baKTOpr MOBBILLICHHOM 9YBCTBHUTCIBHOCTH YCJIOBCKA K
(bHBH‘-IGCKOMy U XUMHUYCCKOMY 3arpsA3HCHUIO OKpY)KaIOHIGﬁ CpCIbI. ['eneTnueckas
MpcaApacCIIOIOKCHHOCTD YCJIOBCKA K IIATOJIOT M.

JlemoHCTpauuu

Ta6JII/II_[BI U CXCMBbI: «KapI/IOTI/IH YCJIOBCKA», ((MGTOI[BI HU3Yy4YCHUS TI'CHCTHKH
YCJIOBCKaA», «I'eHeTUeckue 3a001€BaHMS YCIIOBEKaY.

[TpakTidaeckas pabota «CocTaBieHHE U aHAINA3 POIOCIOBHOM.
Tema 15. Cenekuusi Opranu3mMoB

JloMecTuKanus U ceeKIus. 3apoKICHUE CEICKIIMN U JIOMECTUKALIMKU. YUYCHHUE
H. U. BaBumoBa o lleHTpax NpOUCXOXKIEHUS M MHOT000pazus KyJIbTYPHBIX
pacteHuii. Poib celleKinu B CO31aHUUA COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEICTBEHHON M3MEHUYMBOCTH
H. U. BaBunosa, ero 3HaueHue Jijis CEISKIIMOHHON pabOTHI.

MeToapl ceneKIMOHHOW paboThl. VCKyCCTBEHHBIH OTOOp: MAaCCOBBIA H
VHVBUYJIbHBIN. Orarbl KOMOMHALIMOHHOU CEJIEKLNH. Hcnbrtanue
IpOU3BOAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OIIEHKHU
(¢eHoTHIIa TOTOMCTBA U OTOOP MO FEHOTHUITY ¢ omoulbio aHanu3a JJHK.

HckyccTBEeHHBI ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOM  paboThl.
PanranmoHHBIN 1 XMMUYECKUM MyTareHe3 Kak MCTOYHUK MyTallUd y KyJIbTYpPHBIX
¢opM opranu3moB. lcnonap30BaHME TE€HOMHOIO PENAKTUPOBAHMS U METOJOB
pexombunanTHeIX JIHK nms momyyeHust HiCX0MHOTO MaTepuana i CeJIeKIUH.

[Tomy4yeHue MMOJIUIIJIONIOB. BuyTtpuBugoBas TUOPHIN3ALIHS.
bim3kopoacTBEeHHOE CKpelMBaHue, WIH WHOPHUIUHT. HeponctBennoe
CKpelnuBaHue, win aytopuamear. [erepo3uc u ero mnpuyuHbl. lcmomb3oBanue
rereposuca B ceneknuu. OtmanénHas rubpuausanus. [Ipeomonenne Oecriomus
MEKBUJAOBBIX THOpUIOB. JlOCTHKEHUS CENIEKIIMU PACTEHUM U KUBOTHBIX. «3en1éHas
PeBOIOYUAY.

CoxpaHeHne U U3y4EHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POAWYEH NIl CO3/1aHUsl HOBBIX COPTOB U FMOPHUAOB CEIbCKOXO3HCTBEHHBIX



KYJIbTYp. H3yuenue, coxpamenue u YynpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 8 UYeNsax YAVUUleHUsl
Cyuecmeyowux U co30aHus HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM Hucile ¢
NPUMEHEHUEM COBPEMEHHBIX MemO0o008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoeli u
NepCneKmuBHbIX MexHOA02UlL.

JleMoHCTpauuu

[Toptpersi: H. WU. Baunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuupl u cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKHX PSAOB B HACIEACTBEHHON H3MEHUYHBOCTH,
«Metopsl cenekuumny, «OTnanéunas rudpuausamusy, «MyTtareHes».

JlabopatopHas pabora «V3ydueHue COpPTOB KyJbTYPHBIX PACTCHHN W IMOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHas padota «3yueHne METO0B CENEKLUU PACTEHUI.
[TpakTidaeckas pabota «[IpuBUBKa pacTeHMID».

Okckypeust «OCHOBHBIE METOIBI WU JOCTHKEHHS CEIICKIUM PACTCHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHY IO bepmy,
COPTOUCTIBITATENIBHBIM  YYacTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)Y.

Tema 16. bBuoTexHONIOTHS 1 CHHTETHYECKAsT OMOIOTHS

OOBEKThI, HMCHOJb3YyEMbIE B OMOTEXHOJIOTMH, — KJIETOYHbIE W TKAHEBbIE
KYJbTYPbl, MUKPOOPTAHU3MBbI, UX XapaKTepUCTUKA. TpaguiuuoHHass OMOTEXHOJIOTHSL:
XJIeOONeYeHne,  MOJYYEHUE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEIUE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTMYECKHX TEXHOJIOTHH.
[TpousBoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJIOTMM W HMHCTPYMEHTOB LIEJICHANIPABICHHOTO W3MEHEHHUS U
KOHCTPYHUPOBAHUSI T€HOMOB C LIEJIbIO ITOJIYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEUAIOIINECS B MPUPOIe OMOCHHTETHUECKHUE MTyTH.

Kiierounas wnxeHepus. MeTonbl KyJbTyphl KJIETOK M TKaHEH PacTeHH U
*®uBOTHBIX. KpuoOGanku. Comaruueckass ruOpuauzanuss ¢W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJICKUUM pacTeHuil. [lonyueHnue
MOHOKIOHANbHBIX anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX



anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpyKIus
SANIEKICTOK W KJIOHMPOBAHUE >KUBOTHBIX. MeETOJ] TpaHCIUIAHTALIMU SIAECP KIIETOK.
Texnonoeuu 0300posienus, KyibmusUpos8aHus U MUKPOKIOHAIbHO2O PA3ZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass U TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
KoHCcTpyupoBaHue pekoMOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrKeHns 1 NEPCIEKTUBBI XPOMOCOMHOW Y TEHHOM MHKEHEPUH. JKOJIOTUUECKNE
Y 3TUYECKHUE MPOOIEeMbl TEHHOW WHKEHEPUU.

Meaummackue 6uotexnonoruu. [loctrenomuas nudposas megunmna. [I1[P-
TUArHOCTHKa. MeTaOoNMOMHBIH aHaau3, TEHOICHTPUYECKHH aHalIM3 IpoTeoMa
YyeJI0BeKa U1 OLEHKH COCTOSIHUS €T0 310pOBbsl. Mcnonb30BaHne CTBOJIOBBIX KIETOK.
Tapretnas Tepanus paka. 3D-OnonHxeHepus g pa3paboTKu (HyHAaMEHTaIbHBIX
OCHOB MEIMIMHCKUX TEXHOJIOTMH, CO3JaHUSA KOMIUIEKCHBIX TKaHEW COYETaHUEM
TEXHOJIOTMM TpEXMEPHOro OMONPUHTUHIA U ckapoiauHTra A1 peleHus 3aaay
[IEPCOHAIM3UPOBAHHON MEAUIHBI.

CozllaHnve BEKTOPHBIX BakKIMH C ILENbl0 OOecredyeHuss KOMOMHHPOBAHHOM
3amuTbl OT Bo3Oyauteneir OPBU, ycTtaHoBiieHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMACHBIC
3a0071€BaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpauuu

Ta6J'II/II_IBI U cxembl: «lcrnonp3oBaHue MHUKPOOPIraHU3MOB B IIPOMBINIIICHHOM
IIPOU3BOACTBCH, «Knerounas HHKCHCPHA, «['ennas HHXKCHCPHA).

JlaGoparopHas pabota «M3ydeHne 00beKTOB OHMOTEXHOIOTHI.
[TpakTrueckas padora «IlorydeHrEe MOJTOYHOKHCIIBIX POTYKTOBY.

OKcKypenusi  «bHOTEXHONOTHST — BaXKHEWIIAas IPOU3BOAUTENBbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOIACTRO)».

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOITPAMMEBI 110
BMOJIOI'NN HA YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA



JIMHHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
0oOyJaronMMuUCs TMpOTrpaMM  CpeaHero o0mero o0pa3oBaHUSA: JHUYHOCTHBIC,
MeTanpeIMETHbIE U PEAMETHBIE.

B cTpyKkType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOrPaMMBbI MO OWOJIOTHUU
BBIJICJIEHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE O0YYaIOIIUMHCS POCCHICKON
IPaKJAHCKOW UJIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPENEICHUI0, Haauuue Momugayuu K  OOydyeHU0  OuoJioruu,
yeneHanpasienHoe paseéumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TpaJuLUN pa3BUTHS OUOJIOTMYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKaMH, NPHUCYUIUMHU CUCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAlUYUe NPABOCO3HANUS FIKOIIOTUYECKON KYIbTYPHI,
cnocodoHocmu cmasums NENN U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPAMMEI 110 OMOJIOTHH JTOCTUTAIOTCS B
CAMHCTBE YyYEOHOH W BOCTIHMTATEILHOH JEATCTLHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE IpaBUJIaMH M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIHTAaHUS U
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEHM TNO3MIMUA JMUYHOCTH, NATPUOTH3MA U
YBAXKEHHUSI K 3aKOHY M NPABOIOPSAKY, YEJIOBEKY TPYJa W CTapUIEMY IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHMS, OEpPEKHOIO0 OTHOIICHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULIMsM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickort denepanuu, mpupone u
OKPYKaroUIeH cpere.

JIMIHOCTHBIE PEe3yJIbTaThl OCBOCHUS yIeOHOTO MpeaMeTa « bHoIorusy TOHKHBI
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarOlIUXCA PYKOBOJCTBOBATHCS
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAlUM, TO3WTHUBHBIX  BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [IEHHOCTSM POCCUHUCKOr0 OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OTBbITAa U ONbITA JIEITEIBHOCTH B MPOIIECCE peaTu3allid OCHOBHBIX HamNpaBICHUMN
BOCIIUTATEJILHOU JI€SITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa’kIaHCKOTO BOCTIUTAHUSA:



C(bOpMHpOBaHHOCTB r p&DKI[ElHCKOﬁ IIO3UINN 06yqa}0meroc;1 KaK aKTHUBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O O6IHCCTB21;

OCO3HAHHEC CBOMX KOHCTUTYLIMOHHBIX IIPpaB U 065[321HHOCT€I71, YBAKCHHUC 3aKOHA
H IIPaBOIIOPAAKA,

TOTOBHOCTh K COBMECTHOM TBOp‘lCCKOP'I ACATCIBHOCTH IIPHU CO3JaHUU y‘l€6HBIX
IIPOCKTOB, PpPCUICHHUU y‘l€6HBIX K IIO3HABATCJIbHBIX  3aJa4, BbIIIOJIHCHHUU
OMOJOTNYECKUX OKCIICPUMCHTOB,

CITOCOOHOCTH OMPEIEIATh COOCTBEHHYIO TIO3UITHIO IO OTHOIICHUIO K SIBICHHSIM
COBPEMEHHOW KU3HU U OOBICHSITH €€;

YMCHHUC YYMUTHLIBATHL B CBOHX HeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTHBHOI'O
B3aPIMOI[€I>'ICTBPISI JHOIIGI\/'I C Pa3HbIMH Y6€)KII€HI/I}IMI/I, KYJIbTYPHBIMH LICHHOCTAMHU H
COLHAJIBHBIM ITIOJIOKCHUCM,

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
yu4eOHBIX, IIO3HABATEJIbHBIX M  HCCIIEJOBATEIbCKUX 3aJa4, YBAKUTEIBHOIO
OTHOIIEHHS K MHEHHIO OINIOHEHTOB INpU OOCYXIAEHHHM CIOPHBIX BOIPOCOB
OHOJOTMYECKOTO COACPHKAHUS;

T'OTOBHOCTD K FYMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,
2) MMaTPUOTHUYICCKOI'O BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PaKIaHCKONW MACHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HapOJAy, YyBCTBA OTBETCTBEHHOCTH nepe PoauHou, ropaoctu
3a CBOM Kpal, CBOWO PoanHy, CBOU f3bIK M KYyJbTYPYy, IIPOLUIOE U HACTOSALIECE
MHOT'OHAIIMOHAJILHOT O Hapoaa Poccuuy;

NCHHOCTHOC OTHOHMICHHUC K IIPHUPOAHOMY HACIICAUIO U IMTAMSATHHKaAM IIPHUPOIABI,
JOCTHKCHUAM Poccuu B HAYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTh OLCHUBATH BKJIaJ pOCCHﬁCKHX y‘léHBIX B CTaHOBJICHHC H
Pa3BUTHC 6I/IOJIOI‘I/II/I, IMOHMMAaHWUS 3HAauYeHUs OWOJIOTMM B IIO3HAHUHM 3aKOHOB
IIpUpOabL, B )KU3HH YCJIIOBCKA U COBPCMCHHOI'O 06HICCTBa;

uaerHas yoexaIEHHOCTh, TOTOBHOCTh K CHOyKeHHI0O M 3ammuTe OTedecTBa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;



C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHHA, OTHYCCKOI'O ITIOBCACHMA,

CIIOCOOHOCThH OOCHMWBATL CHUTyallUIO W IIPUHHUMATb OCO3HAHHBLIC PCHICHM,
OPUCHTHPYSCb HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HaHUE JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOIO TMPHUHATHS L[IEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusMu HaponoB Poccuu;

4) 3CTETUYECKOTO BOCITUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYIECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHHUI;

ITIOHMMAaHHNC SMOIITMOHAJIBHOI'O BOBI[GI\/'ICTBI/ISI JKHUBOM IIpUpoOaAbI U e€ OCHHOCTH,

TOTOBHOCTb K CAMOBBIPAKCHHUIO B PaA3HbIX BHAAX HCKYCCTB4, CTPCMJICHUC
IIPOABIIATE KAYCCTBA TBOp‘-ICCKOﬁ JINYHOCTH,

5) ¢dusumyeckoro BocnuTaHusg, (QOPMUPOBAHUS KYJIBTYpPbl 3JI0POBbS U
HMOIIMOHAIILHOTO OJIArOMONyYHs:

MMOHMMAaHME W peaau3alus 3J0pOBOro U 0€30MmacHoro oopasa Ku3Hu (3J10pOBOE
IUTaHUE, COOJIIOICHNE TUTUCHUYCCKUX TIPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATUH W OT/ABIXa, peryispHas (Qu3anyeckas aKTUBHOCTH), OCPEKHOTO,
OTBETCTBEHHOI'O M KOMIICTCHTHOT'O OTHOIICHHS K COOCTBCHHOMY (PU3MYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTU TMpPaBWI HWHAMBUAYAJBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIFOJICH;

OCO3HaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NpPUBBIYEK (YIOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPYZIOBOTO BOCITUTAHUSI:
TOTOBHOCTH K TPY/y, OCO3HAaHHE [IEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH [J€ATEIbHOCTH TEXHOJOTHMYECKOM W COIMAJILHOU
HaIlPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBAThH, IJIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JESITEIIbHOCT;



UHTEpPEC K Pa3IudHbIM cepaM MpopecCHOHAIBHON JeATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccud ¢ PeaU30BBIBATH
CcOOCTBEHHbBIC KU3HECHHbIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O6pa3OBaHI/IIO u CaMOO6pa3OBaHI/IIO Ha
IMPOTAKCHUHA BCEH KHU3HU,

7) PKOJIOTMYECKOT'0 BOCTIUTAHUS

HKOJIOTMYECKH 11€1€CO00pPa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYphl: HPHUOOPETEHHE OIbITa
IJJAHUPOBAHMSI TOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IIOCIEACTBHM  JUIA
OKpY’Karolllel Cpe.bl;

OCO3HaHUE TrJI00aJbHOTO XapakTepa HKOJOTMYECKUX MpOOJIeM W NyTel Hx
peuieHus;

CIIOCOOHOCTH HCITOJIb30BaTh MPUOOpETacMble MPU N3YUCHUH OMOJIOTHH 3HAHUS
U yYMEHUSA TIpH  pEHIeHUH MmpoOjeM, CBS3aHHBIX C  PaIMOHAIBHBIM
IPUPOAOIIOIL30BaHHEM  (COONIOACHHUE  TpaBWJ  IOBEJACHUS B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHCHHE pABHOBECHS B HSKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchephI);

AKTUBHOE HEIPUATHE NEUCTBUM, IIPUHOCAIIUX BPEJ OKPYXKAIOLIEH IPUPOSHON
cpelie, YMEHUE IMPOTHO3UPOBATH HEOJArONPUATHBIE SKOJOTHYECKHE IMOCIIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4ue Pa3BUTOIO JKOJOIMYECKOI'O0 MBILIICHUs, SKOJIOTUYECKOU KYJIbTYPHI,
ombITa NEATEIIBHOCTH HKOJIOTUYECKOHN HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IIO3HABATEIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JESATENBHOCTH JKOJOIMYECKOU
HaIIpaBJICHHOCTH;

8) IEHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HayKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOI'O Ha JMajore
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOW KyJBTYpPbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEKy JIFOJbMH U IIO3HAHUS MUPA;



NoHUMaHue creuu@uku OUOJOTMM KaK HayKH, OCO3HaHUS €€ poiu B
GbOpMHUPOBAHUN PAINMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKpYXKaIollleM MHpE KaKk O €IMHCTBE NPHUPOJbI, YelIOBEeKa U
oOlecTBa, B TO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHUuH MpolsiemM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OHMOJIOTUU [JIsi COBPEMEHHOW IMBUIIM3ALNU:
oOecrie4eHnss HOBOTO YpPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JIaHUE TMEPCIIEKTHBHBIX
OMOTEXHOJIOTHIA,  CHOCOOHBIX  pEIIaThb  PECypCHble  MOpoOJIEeMbl  Pa3BUTHUS
YeJIOBEYECTBA, IMMOMCKA MyTEH BBIXOJA W3 TJI0OATBHBIX YKOJIOTHYECKUX MPOOIeM U
obOecrieueHns  mepexoga K  YCTOWYMBOMY  Pa3BUTHIO,  PaIlOHATBHOMY
UCIOJIb30BaHUIO MPHUPOJHBIX PECYpcOB U (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJIOTMYECKUX 3HAHMM B  IIENIIX
MOBBIIICHUS O0IIEH KyJIbTYPbhl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOMN
yacT (PYHKIMOHAJIBHOM T'PAMOTHOCTH oOydamommxcsa, (opmupyemonr mpu
W3Y4YCHUHU OMOJIOTHY;

IIOHUMAHHUC CYHIHOCTH MCTOIOB IIO3HAHM:A, HCIIOJIB3YCMbLIX B CCTCCTBCHHBIX
HayKax, CITOCOOHOCTH  MCIIOJI30BaTh IIOJIYy4aCMbIC 3HAHHUA I aHalIk3a U
00BSACHECHHUS SBJICHUI OKPYXKAarmero Mupa " IpOUCXOIAIIUX B HEM H3M€H€HHﬁ,
YMCHHUC [OCJIAThb 00OCHOBaHHBIC 3aKJIOYCHHS Ha OCHOBE Hay4YHBIX CI)aKTOB n
HMCIOIMUXCA JaHHBIX C [EJIbIO IMOJIYUCHUA TOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTh CAaMOCTOSITEJILHO HKCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIA
PCUICHUA HpO6J’I6M B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX,

OCO3HaHUEC ILIICHHOCTH HaquOﬁ ACATCIIbBHOCTHU, TOTOBHOCTL OCYIHCCTBJIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHMUIO, K AaKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAaHUW 1O OHWOJOTHH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATDI



MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHMsI y4deOHOro mnpeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMBbIE JUIsi (OPMUPOBAHMS MHPOBO33PECHUSI 0OYyYaIOUIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAay4YHbIC MOHATUS, OTpa)KarolIue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHeHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPrHUsd, SIBICHHUE, MPOLECC,
CHUCTeMa, HAy4yHBIM (haKT, TIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNEe, HAOMIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHbBIE
ydeOHbIe JelicTBHs  (ITO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHBIC),
obecrnieunBaroniye GopMupoBaHrue (QYHKIIMOHAIBHON T'PAMOTHOCTH M COLIMAILHOMN
KOMIETEHIIMM  OOy4aroluXcs;  CHOCOOHOCTh  OOYy4aroUIMXcs  HMCHOJIb30BaTh
OCBOEHHBIE MEXIUCUUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUATILHOM MPAaKTUKE.

B pesynpraTe n3ydeHus OMOJIOTHM HA YPOBHE CPEAHETO O0IIEro o0pa3oBaHUs
y oOyuaromerocss OyayT chopmMupoBaHBl TO3HABaTEIbHBIC YHUBEPCAIBHBIC
ydeOHbIe JICHCTBUSA, KOMMYHHKATHUBHBIC YHHUBEPCAIbHBIC YyUeOHBIC JICHCTBUA,
PETYJIATHBHBIC YHUBEPCAIbHBIC YUCOHBIC IEHCTBUS, COBMECTHAS JICITCILHOCTb.

MeTtanpeaMeTHbple pe3yJbTaThl OCBOCHHS TMPOTPaMMBI  CPEIHEr0 OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXKaTh:

OBnajieHre YHUBEPCAIbHBIMU YUCOHBIMH MO3HABATEILHBIMU JCHCTBUSAMU:
1) 6a30BbIC IOTUYECKUE ICHCTBUSA:

CaMOCTOATENIbHO  (opMyJIHpOBaTH M aKTyaJU3UpOBaTh  MpoOIieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPM OCBOCHUM 3HAHWUW TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiIaccuUKaIiu, 0000IIeHHs), PAaCKPbIBAaTh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NPU3HAKU, yCTaHABIUBATh
CBSI3U C IPYTUMH TIOHATHUSIMM);

OIIpCACIIATE HOCJIM ACATCIBbHOCTH, 3aJaBas IIApaMCTPbl WM KPUTCPHUHU HX
AOCTHKCHHA, COOTHOCUTD PC3YJIbTATHI ACATCIBHOCTH C ITIOCTABJIICHHBIMHA L CIIAIMU,

UCIIOJIb30BaTh OMOJOTUYECKUE TOHATUA JUIsl OOBsiICHEHUs (DAKTOB W SIBJICHUMN
YKUBOW TIPUPOJIBL;

CTPpOUTHL JIOTHYCCKUC PACCYKICHHUA (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, IIO
aHaHOI‘I/II/I), BbIABJEITE 3aKOHOMCPHOCTH M IIPOTHBOPCUYHUA B PaCCMATPHUBACMBIX
SABJICHHAX, (bOpMy.]'II/IpOBaTB BBIBOJBI U 3aKJIIOUYCHUA,



INPpUMCHATh CXECMHO-MOACJIBHBIC CPCACTBA AJIA IIPCACTABIICHUA CYHICCTBCHHBIX
CBSI3¢M M OTHOLICHUNW B HN3y4aCMbIX OMOJOTNMYECKUX O6’b€KTaX, a TaKXC
HpOTI/IBOpe‘lHﬁ pa3sHoOro poJad, BBIABJICHHBIX B pPa3JIMYHbIX HH(bOpMaHPIOHHBIX
HCTOYHHKAX,

pa3pa6aTbIBaTb IUIaH PCIICHHUA HpO6HCMBI C y‘léTOM aHaJIn3a HMMCIOIIUXCs
MaTCPpUAIBHBIX 1 HCMATCPHUAJIIBHBIX PCCYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIbHOCTb, OICHHUBATL COOTBCTCTBUC PC3YJILTATOB
oejrsiM, OICHUBATb PUCKHU HOCJ'IGIICTBI/If/'I ACATCIIBHOCTH,

KOOPAWMHHUPOBATL U BBIIIOJIHATD pa60Ty B YCIIOBHAX PCAJIbHOI'O, BUPTYAJIbHOT'O
)51 KOM6I/IHI/IpOBaHHOFO B33HMOIICﬁCTBHH;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KM3HCHHBIX MTPOOJIEM.
2) 6a30BbBIC HCCIEOBATEILCKIE ICHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENIHCKON U MPOEKTHOM JESTEIbHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY MOUCKY METOAOB PEUICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUJbI JCATCIIbBHOCTH 110 ITOJIYUYCHHNIO HOBOI'O 3HAHMA,
CIr0 HMHTCPIIpCTAlINU, HpCO6p2130BaHI/IIO U IIPUMCHCHHUIO B y‘-IC6HBIX CUTyalnuAax, B
TOM YMCJIC IIpU CO3aHNHU y‘l€6HBIX H COLMMAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTB HaquBIﬁ THUII MBINUJICHUS, BJIAJCTDH HaquOﬁ TGpMI/IHOJ'IOI‘I/Ief/'I,
KIIFOYCBBIMU ITOHATHAMHU U1 MCTOOdaMMU,

CTaBUTh W (POpPMYIMpPOBaTH COOCTBEHHBIE 3aJaddl B 00pa30BaTeIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIU3UpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPIrYMEHTHI JI 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHUI, 33]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,;

aHAJIM3UPOBATH TMOJYYEHHBIE B XOJI€ pEHICHUS 3aJlaud  Pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

AaBaTb OICHKY HOBBIM CUTYallUAM, OOCHHUBATDH HpHO6p€TéHHBII>'I OIIBIT,



OCYIIECTBJISITh II€JICHANIPABICHHBIM TMOWCK MEepeHoca CPEeACTB U CIOCOOOB
NeNcTBUA B MPOGECCHOHANBHYIO CPENy;

YMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYI0 M TPAKTHYCCKYIO 00JIacTH
KU3BHEAEATEIbHOCTH;

YMCTb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX IIPCIMCTHBIX O6HaCTCﬁ;

BbBIIBUI'aTb HOBBLIC HJACHU, NpPCAjiaraTb OPHUIMHAJIBHBIC ITOAXOJAblI W PCHICHMA,
CTaBHUTDb HpO6J’I6MBI " 3a1a49M, OOITYCKAIHEC aJIbTCPHATUBHLIC PCIICHHA.

3) pabota c nHpOpPMAITHEHA:

OpPHEHTHPOBATHCS B PA3IMUYHBIX MCTOYHHUKAX HHQOpMAIMH (TEKCTe yueOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JHTepaType, OHMONOTHMYECKHX CJIOBapsAX U
CIIPpaBOYHMKAaX, KOMIBIOTEPHBIX 0Oa3ax [aHHbIX, B VHTepHeTe), aHaIM3UpOBaTh
UHGOPMAIMIO PA3TUYHBIX BHAOB U (POPM MPEICTABICHUS, KPUTUYECKU OICHUBAThH
€€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTE;

bopMyIHpOBaTh 3aMpPOChl U MPHUMEHITh Pa3IMYHBIE METOABI TPH TOUCKE U
otbope Omosormueckoi MHMOpPMAIUU, HEOOXOIUMOM I BBIMOJHEHUS YUEOHBIX
3a/1ay;

HpI/I06peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(l)OPMaI_[I/IOHHO—KOMMYHI/IKaTI/IBHBIX
TGXHOHOFHﬁ, COBCPHICHCTBOBATDL KYJIBTYPY AKTHUBHOI'O HCIIOJIB30OBAHHA PA3JIMYHBIX
ITIOUCKOBBIX CUCTCM,

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMANIbHYIO  (opMy  MpeACTaBICHUS
ounosnornyeckoi nHGopManuu (Cxembl, TpaduKku, JuarpaMMbl, TaOIHIIbI, PUCYHKU U

Jpyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeACTBa IMpu pabore ¢
Ovojornyecko uWHPOpMANMEH: TNPUMEHATh XUMHUYECKHE, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBIL, (HOpMYyJbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH;

BJaJE€Th  HAaBBIKAMM  pACIO3HABaHWA M 3allUThl  HMH(OpMAaIUH,
uHGOPMAIMOHHON 0€30MaCHOCTH JTHYHOCTH.

OBJI&IIGHI/IC YHUBCPCAJIIbHBIMU KOMMYHHUKATHBHBIMHA IIGP'ICTBPI}IMPII

1) obmieHue:



OCYIIECTBIATh KOMMYHHUKAIIUK BO BCeX cdepax KM3HHM, aKTHBHO Y4aCTBOBATh
B JIMAJIOTe WJW JHUCKYCCHU TO CYIIECTBY OOCYy)KJIaeMoil TeMbl (yMEHHE 3aJiaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCUTEIBHO BBITIOJHEHUS IIpejjiaracMou
3a7la4d, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3MIMNA JAPYTHMX YYACTHUKOB
JIAaIora Uik JTUCKYCCHUN);

PacCIIO3HaBaTh HGBep6aJIBHBI€ CpcacCTBa O6HI€HI/I}I, IIOHMMAaTb 3HAYCHHC
COOMUAJIBHBIX 3HAKOB, IPCAIIOCBIUIOK BO3HWKHOBCHUSA KOH(l)JII/IKTHBIX CI/ITyaL[I/Iﬁ,
YMETh CMATYATDH KOH(l)JII/IKTBI H BCCTHU IICPCTOBOPHLI;

BJIAQJIETh PA3TUYHBIMU Crocobamu OOIICHHS M B3aMMOJCHCTBHS, MOHUMATH
HaMEpEeHUs APYTUX JIOJEH, TPOSIBISITh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U
B KOPPEKTHOH popme popMyIrupoBaTh CBOM BO3PAKCHHS,

pa3BépHYTO U JIOTHYHO H3JlaraTb CBOIO TOYKY 3PCHHA C HMCIIOJIB30BAHHCM
SA3BIKOBBIX CPEACTB.

2) coBMECTHas JIeITeIbHOCTb:

MOHMMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHAWBUYATbHON
paboTHI TIPH peIICHNH OHMOJIOTHYECKOW MpoOJIeMbl, 000CHOBBIBAThH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHOMN 3a/1auu;

BBI6I/IpaTB TCMATUKY M MCTOAbI COBMCCTHBIX I[CI\/'ICTBI/II\/JI C yLIéTOM O6HII/IX
HHTCPCCOB U BO3MOKHOCTEH KaXXJ0Io 4JICHAa KOJIJICKTHBA,

NPUHAMAaTh  I[E€JIM  COBMECTHOM  JICATEIBHOCTH, OPraHU30BbIBaTb U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTMKEHHUIO: COCTaBJIATh IUIAH JCUCTBUM,
pacmpenensitb pojd C y4ETOM MHEHUM YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJIOT0 yJ4aCTHHKA KOMAaH/IbI B OOIITHit
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npcajlaraTb HOBBIC IIPOCKTBI, OHOCHHBATL HACH C IIO3MIHUMHU HOBU3HBI,
OPUTHUHAJIBHOCTH, HpaKTHHeCKOﬁ 3HAaYUMOCTH,

OCYIICCTBJIATL ITO3UTHUBHOC CTPATCTHUUYCCKOC IIOBCACHHUC B  PA3JIMYHBIX
CUuTyanusix, HposABJIATbL TBOPUYCCTBO U B006pa)I(eHI/Ie, OBITH HMHHUIIMAaTUBHBIM.

OBJI&IIGHI/IC YHUBCPCAJIIBHBIMHU PCTYJIATUBHBIMHA IIGﬁCTBPIHMPIZ

1) camoopranu3zanus:



HCII0JIL30BaTh OMOJIOTMYCCKHE 3HAHMS JJI51 BBISIBJIICHUA HpO6JI€M N UX pCHICHUA
B ) KU3HCHHBIX 1 y‘-IC6HBIX CUTYyal X,

BBIOMpaTh Ha OCHOBE OHOJOTMYCCKUX 3HAHUH IICJICBBIE W  CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JACHCTBHSAX W IOCTYIIKaX IO OTHOIICHHUIO K >KMBOM IPUPOJIEC,
CBOEMY 3/IOPOBBIO U 37I0POBBIO OKPYIKAFOIIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh IMO3HABATEIIbHYIO JEATEIbHOCTb, BBISBIISITH
npoOJIeMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3ajjaul B 00pa3oBaTeNbHOMN
NESATEILHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEIICHUS TTPOOIEMBI ¢ YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacuIMpsTh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO HIMPOKON SPYIUINH B
pasHbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TMOBBIIATH CBOM O0Opa3OBaTENbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OILICHKY HOBBIM CHTYallUsAM, BHOCHUTbL KOPPCKTHBBEI B ACATCIBHOCTD,
OLOCHMUBATH COOTBCTCTBHUC PC3YJIbTATOB LICIISIM,

BJIa/IE€Th HaBbIKAMU MO3HABATEIbHON pe(IeKCUU KaKk OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM M  MBICIUTENIBHBIX IIPOLIECCOB, WX pPE3yJbTaTOB W OCHOBAHUM,
UCTIONB30BaTh MPHUEMBI pedICKCUU i OLEHKH CHUTyalldd, BBIOOpAa BEPHOTO
peleHns;

YMETh OLICHUWBAaTh PHUCKHM KM CBOCBPEMEHHO IIPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;

IIPUHAMATh MOTHBBI M ApPryMEHTBl JPYTHX IIPM AHAIU3E pPE3YJIbTaTOB
NEATEIIBHOCTH;

3) nmpuHsTHE CEOS U IPYTUX:



IIPUHUMATb C€6SI, ITIOHHMMas CBOM HCAOCTATKM U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M ApPryMEHTBl JPYTHX IIPU AHAIU3E pPE3YJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIHOKU;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIUH IPYTOTO YEIOBEKA.

I[TPEAMETHGLIE PE3VJIbTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS COJACpKaHUS yYeOHOro mpeaMera
«buonorus» Ha yriayOoaE€HHOM YpPOBHE OpPHEHTHPOBAaHbI Ha oOecrieucHue
npopuapHOro  0O0yueHHss — oOydaromuxcs  Ouonorun. OHH  BKJIIOYAFOT:
crienruyecKue g OMOJOTMY Hay4dHbIC 3HAHUS, YMEHHS M CIIOCOOBI ICHCTBUM T10
OCBOEHHIO, MHTEPIIpETallMi U IPeoOpa3oBaHUIO 3HAHUM, BUJIBI JIEITCIBHOCTH I10
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHCHHWIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX JKU3HEHHBIX CUTyalusax. lIpenMeTrHple pe3ynbTaThl MPEICTABICHBI TI0
roJilaM N3y4eHUSI.

[IpeameTHBIC pE3yNbTAaThl OCBOCHMS ydeOHOro mpeamera «bwmonorus» B 10
Klacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ W POJU OHOJIOTUM B CUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI W  PEHICHUH  MpoOJieM  paluoOHAIBHOTO
PUPOOTIOIb30BaHUS, O BKJIAJEC POCCUUCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMO0JI0THH;

BJIAQJICHAE CUCTEMOW  OHOJIOTMYECKUMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIaraue OWONOrMYeCKUe TEPMHUHBI M TOHATHS (JKU3Hb, KIIETKA,
OpraHus3M, MeTa0OoJau3M, TOMEOCTa3, CaMOPETyJLMs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OUOJOTUYECKUE TEOPUU
(knerounas teopust T. [lIBanna, M. lIneiinena, P. BupxoBa, XpoMOCOMHas T€OpHsI
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTCHHIA), 3aKOHBI (€IMHOOOpa3Us
IIOTOMKOB IIEPBOTO IIOKOJEHUS, PACUICIUICHHs, YHUCTOTHl TaMET, HE3aBHCUMOIO
HacinenoBanuss . MeHgens, TOMOJOTMYECKHX pSAJOB B  HACIEICTBEHHOMN
u3MeHunBocty H. V. BaBuiioBa), npuHIUIBI (KOMIZIEMEHTAPHOCTH);



BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCaHUE, W3MEpPEHHUE,
HaO0JII0ICHHUE, DKCIICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKApPUOT U
HYKApUOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OaKTepuil,
rpubOB, pacTeHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPraHOB U CHCTEM OPraHOB
pacTeHul, )KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEAEATEIbHOCTH, TPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKHUX MPOIIECCOB: OOMEHa
BEIIECTB (METa0ONMU3M), MPEBpAIICHUS DHEPTHM, OpPOXKEHHs, aBTOTPO(HOTO U
reTepoTpoPHOr0 TUIOB MUTAHUSA, (DOTOCHHTE3a W XEMOCHHTE3a, MUTO3a, Melo03a,
ramMeToresesa, SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO pa3BUTHSA, Pa3MHOKEHUS,
VHAMBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEHCTBHSI TEHOB,
reTepo3nca, UCKyCCTBEHHOI0 0TOO0pa;

YMEHUE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY OpPraHOWJAMH KIETKH U HX
GYyHKUUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHeW W MX (QYHKIUIMHU, MEXIY
opraHaMd W CHCTEMaMH OpPTaHOB y pACTEHWW, >KMBOTHBIX W YEJIOBEKa M HX
GYHKIUSIMH, MEXIY CHCTEMaMH OpPraHOB M WX (QYHKIHUSIMH, MEXAY STallaMH
0oOMEHa BEMIECTB, dTAllaMH KJIETOYHOTO ITUKJIA M )KM3HECHHBIX IMKJIOB OPTaHU3MOB,
dTanaMyd 3MOPHUOHAIBHOTO PAa3BUTHS, T€HOTHIIOM W (EHOTHNOM, (EHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISABIATh OTIWYUTENBHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pAaCTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMCHHUC HCIIOJBb30BaATh COOTBCTCTBYIOINHMC APIyYMCHTHI, 6I/IOJIOFI/I‘IGCKYIO
TCPMUHOJIOTHIO MU CHMBOJIMKY JIsI AO0KA3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATHYCCKUX I'PVIIII;

YMCHHC pPCIIAThb OMOJIOTHYECKHE 3aJlauy, BBIABJIATH IMMPUYIWMHHO-CICACTBCHHBIC
CBA3H MCIKAY HCCICAYCMbIMU OMOJIOTMYECKUMU npoueccaMn U ABJICHUAMU, ACIIATb
BBIBOJbI Y ITPOTHO3bI HA OCHOBAHHWH ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBITIOJIHATH JTA0OpPAaTOpPHBIE W TIPAKTHYECKHE PalbOTBI, COOJIOIATH
npaBuiIa npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMCHHUC  BbIJIBUT'dThb THUIIOTC3bI, IPOBECPATH HUX OKCIICPUMCHTAIBHBIMU
cpcacTBaMu, (bOpMy.HI/Ip}ISI Oejb HCCICAOBAHHA, AHAIMU3UPOBATH IIOJIYYCHHBIC
PE3YIIbTAThI U ACJIAaThb BBIBOABI,



YMCHHUC Y4YaCTBOBATb B y‘{C6HO-HCCH€I[OBaT€JIBCKOI>'I pa60Te I10 6I/IOJ'IOI‘I/II/I,
OKOJIOTMKM M MCIHMINHC, HpOBOI[PIMOﬁ Ha 0a3e NIKOJIBHBIX HaY4YHBIX O6HICCTB, u
HY6HI/I‘-IHO INpCACTABIATDH ITOJIYUYCHHBIC PC3YIIBTATHI HAd YUCHUYCCKUX KOH(prGHI_[I/ISIX;

YMCHHUC OICHHBATL OJOTHYCCKHC AaCIICKTbBI COBPCMCHHBIX I/ICCJIGIIOBaHI/II‘/II B
o0iacTy OUOJIOTUH U MCIONITHMHBI (KHOHI/IpOBaHI/IC, HCKYCCTBCHHOC OILIOAOTBOPCHHC,
HaIIpaBJICHHOC U3MCHCHHNC I'CHOMA U CO3JaHNC TPAHCTCHHBIX OpFaHI/II’)MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymie mnpodeccrnoHanIbHOMN
JESTEIbBHOCTH B 00JaCTH OWOJIOTUH, MEAULIMHBI, OMOTEXHOJOTUH, BETEpUHAPUHU,
CEJBbCKOI0 XO3SIMCTBA, MUIIEBOW MPOMBILIIEHHOCTH, YrayOJasTh MO3HABATEIbHBII
MHTEPEC, HAIIPABJICHHBIA HA OCO3HAHHBII BHIOOP COOTBETCTBYIOLIEH mpodeccuu u
IPOJOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHUsl B OpPraHU3aLMSIX  CPEJHEro
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo uacoB DIIEKTPOHHBIE
Ne 11/ (g poBbIe)
°on/m
Kontposibabie | [IpakTnueckue
HaumenoBanue pa3zesioB U TeM MPOrpaMMbl Bcero P P obpasoBaTelbHbIe
paboTsl paboTsl pecypesl

1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUEHUE 2
3 buonorus knerku 2 0.5
4 XHUMHUYECKask OpraHu3alus KIETKA 10 1
5 CtpoeHue u GyHKINH KIETKH 8 2
6 OOMeH BellecTB U MpeBpalleHue SHEPTUH B 9 1

KIIETKE
7 Hacnencrennast ungopmanus 1 peaanu3amus 9 0.5

e€ B KIICTKE '
8 JKM3HEHHBIN UKIT KIETKH 6 1
9 CtpoeHue u GyHKIHH OpraHU3MOB 17 1.5
10 Pa3mHokeHue u pa3zBUTHE OPraHU3MOB 8 1.5




1 ['enernka — Hayka 0 HacCJIEACTBEHHOCTH U ) 0.5
M3MEHYHBOCTH OPTAaHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 1
14 ['enetuka yenoBeka 3 0.5
15 Cenexiuus OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OUOJIOT U 4

17 PeszepBHoe Bpems 1
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I[TOYPOYHOE ITNTAHMPOBAHUNE

10 KJIACC
KonunuectBo yacos DJIEKTPOHHBIE
No JlaTa uudposbie
Tema ypoka
n/m Beero Kontponbr | IIpakTHYeCKH | usyueHus | 00pa30BaTENbHBI
bI€ pabOTHI € paboThI € pecypchl
| buonorust kak KOMIUIEKCHAsI HAyKa U KaK 4acTh |
COBPEMEHHOTO O0IIECTBa
2 JKuBBIE CHCTEMEBI U HX CBOMCTBA 1
3 YpoBHEBasE OpraHU3aIus KUBBIX CUCTEM 1
4 Ucropust OTKPBITHS U U3YUEHUS KIIETKH. i
Kiterounas teopus
Meto1bl MOJNIEKYIAPHOM U KIIETOYHOU
ouosoruu. [IpakTuueckas padota «M3yueHue
5 METOJIOB KIETOYHON OMOJIOTUH 1 0.5
(xpomatorpadusi, smekrpodopes, '
maddepeHnranbHoe HeHTPpUPYrupoBaHuE,
[1LIP)»
6 XHUMHYECKHH COCTaB KIETKU 1
7 1
MuHepanbHbIC BEIIECTBA KICTKH, UX




Ouosornveckas poJb

OpFaHI/I‘leCKI/IC BCIICCTBA KIICTKHU — OenKu.

KJIETOYHOU MEMOpaHbI»

8 Jlaboparopnas pabota «OOHapykeHHEe OETKOB 0.5
C TIOMOIIIBIO KAY€CTBEHHBIX PEAKITHID)

9 CoiicTBa, KaccupuKanys U GyHKIUU OEIKOB

10 Opranuueckue BeIEecTBa KJIETKU — YIJIEBObI

11 Oprannueckue BemecTBa KJIETKH — JIUIIHIbI
Hyxneunoseie kucnotsl. JJHK u PHK.

12 Jlaboparopnas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIJIETOK '
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenue u pyukiuu ATO. [Ipyrue
nykieosunrpudocdars (HTD)

14 CexBenuponanue JIHK. MeToabpl reHOMUKH,

TPAHCKPUNTOMUKHU, TPOTEOMHUKH

15 MeToapl CTpyKTypHOU OHOJIOTHH

16 Tunsl knetok. [IpokapuoTnueckas kieTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuyeckas padora «V3ydyeHue cBONCTB 0.5




18

IIoBepXHOCTHBIN annapar KIeTK!

19

O,Z[HOMCM6paHHI>Ie OpraHou bl KJICTKH.
HpaKTI/I‘leCKaﬂ pa60Ta «HBy‘leHI/IC JABUXXCHUA
OUTOILTIa3MbI B PACTUTCIIbHBIX KJICTKAX»

0.5

20

[TosryaBTOHOMHBIEC OPTAHOUIBI KIIETKU:
MUTOXOHJIPHUH, IIacTu bl JlabopaTopHas
pabora «VccnenoBanue miazmMoan3a u
JICTIa3MOJIH3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HeMeM6paHHHe OpraHou bl KJICTKHU

22

Crpoenne u pyHKIUH apa

23

CpaBHI/ITeJII)HaSI XapaKTCPUCTUKA KJICTOK
sykapuort. JlabopaTopnas padora «3yuenue
CTPOCHUS KIJICTOK Pa3JIMYHBIX OPTraHU3MOB»

0.5

24

AcCUMUIISILINS U JUCCUMMIISLIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemiecTB. Jlaboparopuas pabota «3ydyenue
KaTAIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (HA
MpUMEpE aMUIIa3bl WA KaTalla3bl)»

25

DepMEeHTaTUBHBIN XapaKTEp peaKIun
KJIETOYHOT0 MeTabonusma. JlabopaTopHas
pabora «3yuyenue hepMEHTATUBHOTO
pacuieruieHus IEPOKCHAa BOJOPOaa B
PacTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5




26 benku-akTuBaTOPHI U OCIKH-UHTHOUTOPHI

27 ABTOTpOQHBIN THIT 0OMEHA BEIIECTB

28 doTtocuHTe3
Xemocunres. JlaboparopHas pabota

29 «CpaBHEHHE ITPOLIECCOB (POTOCUHTE3A U 0.5
XEMOCHHTE3a»
Ana’pobHbIe OpraHu3Mbl. Bubsl OposkeHus.

30 Jlaboparopnas pabota «CpaBHEeHHE POIECCOB
OpOKEHUS U IBIXaHU»

31 A>poOHbBIE OPraHU3Mbl. JTaIb
SHEPreTHYEcKoro ooMeHa
DHeprus MeMOpPaHHOTO IPaJIneHTa MPOTOHOB.

32 Cunre3 AT®: paborta nporonHoit ATD-
CUHTA3bI

33 Peaknuy MaTpu4HOro cuHTE3a

34 Tpanckpunuus — Marpuusnslid cuaTe3 PHK

35 Tpancnsauus u e€ 3Tarbl

36 Koauposanue amuHokuciot. Pons pubocom B
OouocuHTe3e OenKa

37 Opranu3zaiiys reHoMa y IpoKapuoT U 3YKapuoT




MOJIGKyJISIpHBIG MCXaHU3MBbI OKCIIPCCCUN

38
I€HOB y 3YKapHOT
Bupycbl — BHekeTOUHBIE (HOPMBI KU3HU U

39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 0.5
«Co31aH1Ee MOJIEIIA BUPYCa»

40 BupycHble 3a001€BaHMs Y€I0BEKa, KUBOTHBIX,
pacTeHui

41 HanorexHonoruu B OMOJIOTHH U MEAUIIMHE

42 JKU3HEHHBIN LIUKIT KIETKA

43 Martpuunsii cunres3 JHK
Xpomocomel. JTaboparoprast pabota

44 «M3ydyeHne XxpoMocoM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»

45 JleneHune KIeTKH — MHUTO3
Tunel knerok. Kapuokunes 1 IUTOKUHES.

46 Jlaboparopuas padota «Habmonenne Muto3a 0.5
B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha '
TOTOBBIX MUKpOIIpernapaTax )

47 Perynsuus ;kM3HEHHOTO LUKIIA KIETOK

48 Opranusm Kak eJIMHOE 11eI0e




Txanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUID»

50 TkaHu )KUBOTHBIX U yesnoBeka. JlabopaTopHas 0.5
paborta «/3y4yeHue TKkaHel KUBOTHBIX)» '
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3y4eHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBU>KeHue opraHu3mMoB

54 [Intanue opranu3smMoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapuTenbHas cucTeMa 4elnoBeKa

56 JIpIxaHue opraHu3MoB

57 JIbIxaHKe M03BOHOYHBIX )KMBOTHBIX U
4esoBeKa

58 TpancnopT BemIECTB y OPraHU3MOB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brienenue y opranu3smos




61

3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema yeaoBeKa

63 PazapaxxuMocTh U peryisiius y opranu3sMoB

64 I'ymopanbHas peryisuus U SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKA

65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB

66 [TonoBoe pazmMHOXEeHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas pabora 0.5
«W3yueHue cTpoeHus MOJIOBBIX KIETOK Ha '
TFOTOBBIX MUKpOIperapaTax»

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70 3akjaJKa OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX
JICTKOB
PocT u pa3Butue xuBoTHBIX. JlabopaTopHas

71 pabota «BpIsSBIICHHE TPU3HAKOB CXOJICTBA 0.5
3apoAbIlel TO3BOHOYHBIX )KUBOTHBIX

72 Pa3sMHOXKEHHUE U pa3BUTUE PACTCHUI. 0.5

Jlaboparopnas pabota «CTpoeHHe OpraHoB




Pa3MHOKCHH A BBICIHINX paCTeHI/If/'I))

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTUA I'CHCTHKH

73
KaK HayKH
OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.
74 Jlaboparopuas padota «JIpo3oduia kak 0.5
O00BEKT TeHETUUECKUX UCCIICIOBAHUI
3aKOHOMEPHOCTH HACTIEI0BAHUS TPU3HAKOB.
MonoruOpuaHoe CKpeluBaHue.
75 [IpakTuueckas pabora "M3ydeHue pe3ynbpTaToB 0.5
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3odub”
76 [{uTonornyeckre OCHOBBI MOHOTUOPHIHOTO
CKpEUIMBaHUS
77 Ananuzupytouiee ckpeuuBanue. Hermomnnoe
JOMUHHUPOBAHHE
Jurubpunnoe ckpemubanue. [Ipaktuueckast
78 pabota «/3y4eHue pe3yabTaToB 0.5
JUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PUIIbD)
79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO
CKpEIIUBAHUS
80 CuernieHHOE Hacle0BaHUE IPU3HAKOB
81 XpOMOCOMHasl TEOpHUsl HACIEICTBEHHOCTH




82

T'eneTuka nona

&3 T'enoTun Kax 11eJ0CTHAsA CUCTEMA
24 I'eHeTHUECKHI KOHTPOJIb Pa3BUTHSI PACTEHHU,
KUBOTHBIX U YEJIOBEKA
25 N3MeHUYnBOCTh NpU3HAKOB. BHibl
U3MEHYHBOCTH
86 MoaudukamoHHass K3MEHUYNBOCTh
BapuaunoHHslil psia ¥ BapuallMOHHAs KPUBasl.
Jlaboparopuas padora «MccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITUOHHON 0.5
n3mMeHunBoCTH. [locTpoeHne BapralimOHHOTO
psiia ¥ BapMalMOHHOUW KPUBOM»
28 ['eHoTHNIMUECKAsh U3BMEHUYHUBOCTb.
KomMb6unatuBHast U3MEHUUBOCTh
MyTannoHHas U3MEHUYUBOCTb. [IpakTnueckas
89 pabora «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 0.5
MUKpoOIpenaparax)»
90 3aKOHOMEPHOCTH MYTallMOHHOTI'O IpoLEecca.
DNHUreHeTruKa v 3IUreHOMUKa
01 I'eneruka yenoseka. [IpakTudeckas padbora 0.5

«CocraBieHue 1 aHAIN3 POJOCIOBHOI»




92

MeTtoapl METUIIMHCKON T€HETUKU

93

3HaueHHuE MEJUIIMHCKOM I'eHEeTUKH B
IpeaAOTBpalliCHUN U JICHCHUU I'CHCTUYCCKUX
3a00/I€BaHUH YeJIOBEKa

94

OcHoBHbIE NOHATHS cenekiuu. JlaboparopHas
pabota «/3y4yeHne copToB KyIbTYPHBIX
paCTeHI/Iﬁ " IOpOJ AOMAITHUX KHUBOTHBIX»

0.5

95

MeToapl CENeKIIMOHHOMN pabOTHI.
Jlaboparopnas pabota «3ydueHre MeTo10B
CEJICKI[UU PaCTECHUI»

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTEHHUI U
*uBOTHBIX. [IpakTndeckas padora «I[IpuBuBKa
pacTeHun»

97

CoxpaHeHHe, HU3YUCHUC U UCIIOJIB30BAHUC
TFCHETUYCCKUX PECYypCOB

98

buorexHonorus Kak Hayka U OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTHID

0.5

99

OCHOBHBIE HANPABJICHHUS CHHTETHYECKOM
ononoruu

100

XpOMOCOMHaSI W I'CHHAasA WHXXCHCPUA

101

MGI[I/IHI/IHCKI/IG OHMOTEXHOJIOTHHU




102 PesepBHeIit ypok. [ToBTOpenue, 06001IeHNE,

cUCTeEMAaTHU3alusd 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5
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