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HOACHUTEJBHASA 3AIIMCKA

(IlpakTHYeckas YacTh y4eOHOI0 COePKAHNS MPeAMeTa YCUIeHA MATEPUAJIbHO-
TeXHHU4YeCKOi 0a30i neHTpa «Touka pocTa), HCMOJIb3yeMOro JJIsl peajn3anuu
o0pa3oBaTeJbHBIX IPOrPaMM B PAMKAX NPeNnoJxaBaHusi 0MOJI0THH)

[Iporpamma mno yue6Homy mpeamery "buonorus" (manmee - Ouosiorusi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe @DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO,
Konnenuuu npenogaBaHusi y4eOHOro mnpeaMera «buosiorus» M OCHOBHBIX TOJIOKEHHIM
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonéuHoro ypoBHsi usyudenust (10—11 xmaccsr)
ABJIIETCS OJHUM W3 KOMIIOHEHTOB THpeaMeTHoW obnactu «EcTecTBeHHO-HayuHbIE
npeameTs». CornmacHo mnojoxeHusM OI'OC COO npodunbHble y4eOHbIE MPEIMETHI,
M3ydaeMble Ha yriIyOJIEHHOM ypOBHE, SIBISIFOTCS criocoooM nuddepeHunauu oOydeHus Ha
YPOBHE CpeHEro oOIero oopa3oBaHusl U MPU3BaHbI OOECIIEYUTh TIPEEMCTBEHHOCTh MEXTY
OCHOBHBIM OOIIMM, CpEOHUM OOUIMM, CpPEOHUM HpO(ECCUOHATBHBIM U BBICIIUM
oOpa3oBaHueM. B To ke BpeMs KaxAbli M3 3THUX Y4YEOHBIX NHPEIMETOB JOKEH OBITh
OpPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O00pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C MPOPOPUEHTANUENH 00YUAIOIUXCS U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTh HAyYHOrO 3HAHUs, CBSI3aHHOTO ¢ OMOJIOTHEH, METUIIMHOM,
DKOJIOTUEH, IICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpeamety "buonorus" naér mpenacraBieHHWe O LETU H
3alayax U3ydeHusi yuyeOHoro npenmera «buonorus» Ha yrmyOn€HHOM ypoBHE, ONpenesseT
o0s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHME, €ro CTPYKTypUpPOBAaHUE TIO
pazzienaM M TeMmaM, pacHpeleseHUe I0 KiaccaMm, PEKOMEHAYET I0CIEN0BATEIbHOCTh
M3y4YeHHs Y4eOHOro Marepuaia ¢ yu€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKHM y4eOHOro mpolecca, BO3pacTHbIX 0COOEHHOCTEN oOydarmmxcsa. B mporpamme 1o
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHus, Ojgarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEAYIOIee Pa3BUTHE OMOJIOTMYECKUX 3HAHWN, OPUEHTHUPOBAHHBIX Ha (HOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO0 MHUPOBO33PEHUS, 3KOJOIMYECKOrO MBIIIIEHUS, NPEICTAaBICHUNA O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpUpoHON cpeae. B mporpamme mo OMOJNIOTMM TakKe MOKa3aHbl BO3MOXKHOCTH y4eOHOIO
npeameta «buonorus» B peamuzammm TpeboBanuit PI'OC COO k T1UIAaHUPYEMBIM
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3ybTaTaM 00y4eHHs 1 B GOPMUPOBAHUU
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEJIBHON AESATENbHOCTH OOYYaroIIMXCS IO OCBOEHUIO
COJIepKaHMsl OMOJIOTMYECKOT0 00pa30BaHMs Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUsl.

VYyebOnbiii npeamer «buonorus» Ha ypoBHE CpeHero oOIero oopa3oBaHus 3aBepiiacT
Ouosnoruueckoe oOpa3oBaHHWE B IIKOJE U OPUEHTHUPOBAH HA paCIIMpPEHHE U YIIIyOJeHHe



3HAHWN 00YyJaronuXxcsi 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYIISIPHONU M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTUM W OWOJIOTMM  Pa3BUTHS, TEHETUKH, CEJICKIMH, OWOTEXHOJIOTHH,
ABOJIIOIIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriiyoJIeHHOM ypOBHE OpUEHTHPOBAHO
Ha TTOJITOTOBKY 00YYaIOIMUXCS K MOCIEAYIOMEMY TOJTYICHUIO OMOJIOTUYECKOTO 00pa3oBaHMs
B BYy3aX M OpraHM3alMsIX CpeaHero mnpodeccuoHaabHoro obpasoBanus. OCHOBY €ro
CoJIepKaHUsl COCTAaBJSIET CHUCTEMa OMOJIOTMYECKUX 3HAHUM, IMOJTYYEHHBIX MpPU H3YUYECHUH
OOy4aronIMMHUCS COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3esioB OHOJIOTMU Ha YpPOBHE
OCHOBHOT0 o011ero oopazoanusi, B 10—11 kiaccax 3Tv 3HaHUS TOJy4YarOT pa3Buthe. Tak,
pacIIMpeHbl W YTIyOJIeHbl OWOJIOTMYECKHE 3HAHWUSA O PACTCHUSX, XKUBOTHBIX, TpHOaXx,
OakTepusX, OpTraHW3ME 4YeJIOBEKa, OOMMX 3aKOHOMEPHOCTSX JKWU3HH, JOMOJHUTEIHHO
BKJIFOUEHBl OHOJIOTUYECKUE CBEACHHUS MPUKIATHOTO U TIOMCKOBOTO XapakTepa, KOTOphIe
MO>KHO HUCIOJIb30BaTh KaK OPUEHTHUPHI I MOCIIEAyIoero Bpioopa mpodeccun. Bozmorkna
TaKkKe MHTErpamnusi OUOJOTMYECKUX 3HAHUM €  COOTBETCTBYIOIIMMHU  3HAHUSIMHU,
MOJYYECHHBIMU O0YYArOIMMHUCS TIPU U3YYEHUU (PUBUKU, XUMUH, TeOTpapuu U MaTeMaTUKH.

Crpyktypa nporpamMmbl o ydyeOHOMYy mpeaMery "buosorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIN U SBOJIOIMOHHBIA MOAXObI K U3y4eHHUIO Onosioruu. CoriacHO UM, U3Y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE [JIsl JKUBBIX CHCTEM Pa3HOrO0 YPOBHSA
OpraHu3alliM, 3BOJIOLMHA OPraHMYECKOTr0 MHUpa Ha 3emiie, COXpPAaHEHHUs OMOJIOTHYECKOro
pazHooOpasus miuaHeTsl. Tak, B 10 k1acce n3y4yaroTcss OCHOBBI MOJIEKYJISIPDHOM U KJIETOYHOMN
OnoN0oruY, SMOPUOJIOTUA U OUOJIOTUM Pa3BUTHSA, TE€HETUKH U CEJEKIMH, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTUM, AaKTyaJIM3UPYIOTCS 3HAHUS OOydYaromuxcsi 1o OOTaHHKE,
300JI0TMM, aHAaTOMUU, (Qu3nonoruu uenoBeka. B 11 kimacce u3ydaroTCsi 3BOJIOIMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOubiit npeamer «buosorus» Mpu3BaH 00ECMEUUTh OCBOCHHE OOYyYarOIIMMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJCH, MPUHIMIIOB WM MPaBUJI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUW O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKU, OpTraHu3Ma, MOMYJISIIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIAAIOIIUXCS
Hay4YHBIX JOCTH)KEHUSX, COBPEMEHHBIX HMCCICIOBAHUSAX B OUOJOTUM, IPUKIIAJIHBIX aCTIEKTaxX
OuoJIorTMYeCKUX 3HaHWU. [l pa3BUTHS W TMOJJEpKaHUS HMHTEpeca oOOydYarolmuxcs K
OMOJIOTUY HApAly CO 3HAUYUTEIHHBIM 00BEMOM TEOPETHYECKOTO Marepuaia B COJACPKAHUH
MporpaMMbl  TI0O OHOJIOTUM TIPEyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAHOBICHUA U
pa3BUTUSI TOM WIM WHOW 00JIacTM OHOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOe’KHBIX
YUYEHBIX B PEIICHUE BAXKHEUIIINX OMOJIOTHYECKUX U DKOJIOTMUYECKUX MTPOOIIEeM.

[lens wusydyenust ydeOHoro mpenamera «buonmorus» Ha yrayOn€HHOM YpOBHE —
OBJIAJICHUE OOYyYaIOIMMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3AIUU
KUBBIX CHUCTEM pa3HOTO paHra W MPUOOPETEHHUE YMEHUM HCIOJIH30BaTh J3TH 3HAHUS B
dbopMUpOBAaHUM HWHTEpeca K ONpeAci€HHOM 00acTu MmpodecCHOHATBHON eSITeIbHOCTH,
CBSI3aHHOM C OuWoJOrHe, WM K BbIOOPY Y4eOHOTro 3aBefeHUS ISl MPOJAOJKEHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.



JlocTikeHne Tienw wu3ydeHus ydeOHoro mnpeamera «bwonorus» Ha yrayOon€HHOM
YpOBHE 00ECTICUMBALCTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHME OOYy4YalOIMMHUCS CUCTEMBl OWOJOTMYECKHMX 3HAHUNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEHIIUIX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U MpaBUIIaX,
COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHUH,
MHOTO00pa3uu U OCOOCHHOCTAX OWOJIOTMYECKUX CUCTEM (KJIETKA, OpTaHWU3M, TOIYJISITHS,
BU/JI, OMOreoI1ieHo3, ornocdepa); 0 BHIJAIOIIUXCS OTKPHITUIX U COBPEMEHHBIX UCCIEAOBAHUIX
B OMOJIOTHH;

O3HAKOMJICHWE  OO0ydYaromuxcsi ¢ METOJaMu  [O3HAHWUS  KMBOM  TPHUPOJBL:
HCCJIEOBATEIbCKUMU  METOJIaMH  OWOJIOTHYECKUX HayK (MOJCKYJISIPHOH W KIETOYHOMN
Ouosoruu, SMOPUOJIOTUHA M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJIEKINH, OMOTEXHOJIOTUH H
CUHTETUYECKON OWOJIOrUHU, MaJ€OHTOJIOTHH, SKOJOTHUU); METOJAMH CaMOCTOSITEIBHOTO
pOBEICHUs] OMOJIOTMUECKUX HUCCIEeIOBaHUN B J1a0OpaTopuu U B mpupoze (HaOIoAeHHE,
M3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYYAIOIMMHUCS YMECHHUSIMH: CaMOCTOSATEIFHO HAaXOAUTh, AHATU3UPOBATHh H
HCIIOJB30BaTh OMOJIOTHYECKYIO uH(popmaIuio; MOJIb30BaThCS OMOJIOTHYECKON
TEPMUHOJIOTHEH W CHUMBOJIMKOW; YCTAaHABIWBATH CBSI3b MEXKIY pPa3BUTHEM OHOJOTUU U
COIMAIBHO-DPKOHOMUYECKUMHU M SKOJOTUYECKUMH MpoOIeMaMu 4YeJIOBEYECTBA; OLICHUBATh
MOCJIC/ICTBHSI CBOSH JIESITCIIBHOCTH IO OTHOIICHUIO K OKpPYXAlomeld MPHUPOIHOU CcCperne,
COOCTBEHHOMY 37I0pPOBBIO M 3I0POBBIO OKPYKAIOIIMX JIOJeH; 00OCHOBBIBATH U COOIIOATH
Mepbl TpouiIakTUKM WHGEKIIMOHHBIX 3a00JIeBaHUM, IMpaBUjia TOBEICHUS B NPUPOJIE U
oOecrieueHus 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIIbHOCTH B UPE3BbIYANHBIX CUTYAITUSX
MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaThb COBPEMEHHBIE Hay4YHbIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIONIUXCS WHTCIICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH B
MPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH U COBPEMEHHBIMU HCCIICIOBAHUSIMU B
OMOJIOTHH, PEIIaeMbIMU €10 MPOoOJIEeMaMH, METOJIOJIOTHEH OHMOJIOTHMYECKOTO HCCIISIOBaHMUS,
MPOBEICHHS OKCIICPUMEHTAIBHBIX HWCCJICAOBAHHWM, PEIICHUS OWOJIOTHYECKUX 3ajad,
MOJCIIUPOBAHUS OMOJIOTHYECKIX 0OBEKTOB M IMPOIIECCOB;

BOCITUTAHUE y OOYYAFOIIMXCS [ICHHOCTHOTO OTHOIICHHUS K KUBOHM MIPUPOJIC B IIEJIOM H K
OTIIETBHBIM €€ O00BbeKTaM U SIBICHUSM; (OPMUPOBAHUE SKOJOTUYECKON, TC€HETHUECKOM
IPaMOTHOCTH, OOIIIeH KyJIbTYphl IOBEACHUS B MPUPOJIE; HHTETPAIIUU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHue 00yJaroIUMuUCs KOMITETCHTHOCTH B paIrmoHATEHOM
MIPUPOIONIOIL30BaHNH (COOMIO/ICHNE TIPaBWJI TOBEJEHUS B TPHUPOAC, OXpPaHbl BHJIOB,
sKOCUCTeM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS M 3I0POBBS OKPYKAIOIIUX
moner (cobmomeHuss Mep NpodHMIIAaKTUKH 3a0ojeBaHui, obOecrieueHue O0e30MacHOCTH
KU3HENICATCILHOCTH B UYPE3BBIYAMHBIX CUTYAIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUN U YMEHHI B OBCETHEBHOM JKU3HH;

CO37IaHUE YCIOBHM IS OCO3HAHHOTO BBIOOpa OOYYArONTUMUCS WHIUBUIYaTbHOU
o0pa3oBaTeNbHON TPAEGKTOPHUH, CIOCOOCTBYIOMIEH MOCIEAYIOMIEMY TPO(EecCHOHATEHOMY



CaMOOTIPE/ICIICHUIO, B COOTBETCTBHM C WHIWBHIYyAIbHBIMA WHTEPECAMU U TOTPEOHOCTIMHU
peruoHa.

OO6miee yucIO 4acoB, OTBEJEHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIIIyOJIEHHOM ypOBHE
cpeaHero obmiero oopa3zoBanus, coctaBiseT 204 yaca: B 10 kmacce — 102 ygaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HEJIeIH0).

Ot6op oOpraHm3anMoOHHBIX (GOpPM, METOJOB M CPEACTB OOydYCHHsS] OHOJIOTHH
OCYUIIECTBJISIETCS € Y4€TOM cCHElU(UKH €ro CoJepKaHWsl ¢ HAMpaBJICHHOCTH Ha
IPOJI0JKEHNE OMOJIOTUYECKOTO oOpazoBaHuUs B OpraHu3aIMsIX CpEeITHETrO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUsI.

OO0s13aTeTbHBIM YCIIOBUEM MPU 00yUE€HUN OWMOJIOTHH Ha YyTyO0JIEHHOM YPOBHE SBIISCTCS
MIPOBEJICHHUE JIA0OPATOPHBIX W TpakTU4YecKux pabdor. Takke ydactue oOydarOmmxcs B
BBITIOJIHEHUM TMPOEKTHBIX U y4eOHO-UCCIENOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OMpEENsETCS YUUTEIEeM Ha OCHOBE MMEIOIIUXCS MaTepHAbHO-TEXHHUUYECKUX PECYpPCOB U
MECTHBIX TPUPOJIHBIX YCIOBUM.

COAEPXAHUE OBYUYEHUA
10 KITACC

ConepxaHue MpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHoi urorooit arrectaruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemenHas OMOJIOTHS — KOMILUIEKCHas Hayka. KpaTkasi uctopusi pa3BUTHSI OMOJIOTHUH.
buonornyeckre Hayku M u3zydaeMble UMU TpoOsieMbl. DyHIaMEHTaNbHbIC, TPUKIIATHBIE U
MMOMCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OMoJIOTUU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBsa3aHHblE ¢ OuoJorvend. 3HauyeHUE OHOJOTMUM B MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA: MEIMUIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBL.

JdemoHcTpanuun

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apsei,
I'. Mennens, B. . Bepnanckuu, U. I1. [TaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeer-Pecosckuit, /. Yorcon, @. Kpuk, 1. K. benses.

Tabmuubr u  cxembl: «CBsi3b OWOJNIOTMM C  JpyrdMH  Haykamu», «Cucrema
OMOJIOTHUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

KuBpie cucTteMbl Kak TpeaMeT uszyudeHus Ouonoruu. CBOWCTBA J>KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M  UEIOCTHOCTh, CJIOXHOCTh W
YIIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3alHus, CaMOBOCIPOMU3BEICHHUE,
pa3apaxuMoOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.



YpOBHM OpraHu3anuy >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIJIETOYHBIM, TKAHEBBIMH,
OpTaHWU3MEHHBINA,  MOMYJAIMOHHO-BUIOBOM,  OKOCHUCTEMHBIM  (OMOTCOIEHOTUYECKHUIA),
ouochepubiii. Ilporeccrl, mpoucxonsdiue B >KUBBbIX cucteMax. OCHOBHbIE NPHU3HAKU
#uBoro. JKusHp kak ¢opMma cymiecTBoBaHusa mMatepun. Hayku, nuzyyaroiye >KuBble CUCTEMbI
HA Pa3HBIX YPOBHAX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. MeTonbl Onosorndeckoil Hayku. Habmionenue, namMepenue,
DKCIEPUMEHT, CHCTEMaTH3alus, MeTaaHanu3. [loHATHE O 3aBUCHMMOW M HE3aBHUCUMOI
nepeMeHHou. [InanupoBanue skcnepumenta. [locranoBka u mpoBepka runore3. Hynepas
runore3a. [lonarue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJOTMYECKHX JaHHBIX.
OneHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YyJbTaToOB. [IpUUMHBI HCKaKEHUS PE3yJIbTATOB
skcriepuMmeHnTa. [loHsAITHE CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «BHOJOrMYECKHUE CHUCTEMBI»,
«CBOWCTBa KHBOM Marepum», «YPOBHU OPTraHU3ALMM KUBOW NpUPOAbD, «CTpoeHHe
KUBOTHOM KJIETKN», « TKaHHW )KUBOTHBIX», «CHCTEMBI OPTraHOB YEIIOBEUYECKOTO OPTaHU3Ma,
«buoreonenos3y», «buocdepa», «Metoabl U3ydeHUs KUBOI NPUPOIBD.

O6opynoBanue: J1abopaTopHoe o0OOpyJOBaHWE JUIS TPOBEICHHUS HAOJIOACHUM,
W3MEPEHUH, SIKCIIEPUMEHTOB.

IpakTnueckas padora «Vcnonb30BaHWE Pa3TUYHBIX METOAOB MIPU U3YUYECHUU KUBBIX
CHUCTEM.

Tema 3. BH0J10rus KJIETKH

Krnerka — cTpykTypHO-QyHKIIMOHATBHAS €AMHUIIA )KUBOTO. VICTOpUS OTKPBITUS KIETKH.
PaGotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneitnen, P. Bupxos).
OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOM KIJIETOYHOU TEOPHHU.

Meroabl MOJEKYJISApHOH W KIETOYHOW OWOJIOTMM: MHUKPOCKOIHUSA, Xpomartorpadus,
anekTpodopes, MeToJ MEYEeHBIX aToMoB, auddepeHnranbHoe UeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue (huxcuposanHvlx Kiemox. INEKTPOHHAS] MUKPOCKOIHSI.
Kongporkanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyueHue Kiemokx.

JlemoHCcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIM MUKPOCKOI», «HcTopus
Pa3BUTHUS METOA0B MUKPOCKOIIUID.

O06opynoBaHue: CBETOBOM MUKPOCKOM, MUKpOTIpenapaThl paCTUTEIbHbBIX, )KUBOTHBIX U
OakTepUaNIbHBIX KIJIETOK.

IpakTuueckas padora «l3ydueHne METOI0B KIETOUHOM Ononoruu (xpomarorpadus,
anektpodopes, nuddepennmansHoe nenTpudyruposanue, [1LP)y».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKu

XUMHUYECKAN COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI. Boma u eé
pOJIb KaK pacTBOPUTENSA, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKU, TEIJIOPETYJIIALUU.
MuHepanbHbIe BEIIEeCTBAa KJIETKH, UX OWOJIOTHYEcKash poJib. Poibh KaTHOHOB M aHMOHOB B
KJIETKE.



Opranuyeckre  BelllecTBA  KJIETKU.  buonormueckue  noiauMmeposl.  benkwu.
AMHWHOKHUCIIOTHBIN cocTaB 6enkoB. CTpYKTYphI OeKOBOM MOJieKybl. [lepBuuHas cTpykTypa
OeJika, MeNnTUHas CBsA3b. BTopuyHas, TpeTuyHasi, YeTBEpTUUHAS CTPYKTYphl. JleHarypanus.
CgoiicTBa OenkoB. Knaccudukamus 6enkoB. bruonorunueckue GpyHkiuu 0enkoB. [Ipuonsi.

YrneBoabl. MoHOCaxapuabl, Aucaxapuibl, OJIMTOcaxapuibl U monucaxapuasl. OOmmii
IJAH CTPOCHUS W (PUBUKO-XMMHUYECKHE CBOMCTBAa YriaeBOJOB. buonoruueckue ¢GyHKIIUMU
YTJIEBOJIOB.

Jluupel.  T'mapodunbHO-THAPOGOOHBIE  cBoiicTBa. Kiaccudukanus — aunmmmos.
Tpurnunepunsl, pocomunuasl, BOCKUA, CTEpouibl. buonormyeckue (QyHKIMH JTUMUIOB.
OOmme cBoWCcTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTbh, CITOCOOHOCTh K CaMO3aMbBIKAHHIO,
ITOTYTIPOHULIAEMOCTb.

Hyxknennossie kucnortsl. JJHK u PHK. Ctpoenue HyknenHOBBIX KUCIOT. HyKIeoTuabI.
[Tpunnmn kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa [JHK — aBoiinas criupais.
Mecronaxoxaenue u ouonornueckue pynkunu JHK. Buget PHK. ®yukiuu PHK B knetke.

Ctpoenue wmoisekynsl AT®. Makposprudeckue cBsizu B Moiiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE MEPEHOCUYUKHU, UX (PYHKIUU B KIIETKE.
Ipyeue nyxneoszuompugocghamer (HT®). CexsenupoBanue JHK. Memoowr eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyorusi: OMOXMMUYECKHE U OMOPU3NYECKHE UCCIEIOBaHUS COCTaBA U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJNEKyN. Moderuposanue cmpykmypvl u yHKyuii
ouomonekyn u ux Komniekcos. Komnviomepmuwili Ou3ainH U OpeAHUYeCKUli CUuHmes
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep,
C. IIpy3unep.

Huarpammbr:  «PacnipeneneHne XMMHYECKUX JJIEMEHTOB B HEXHUBOM MPUPOIEY,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabnuiel u cxemsl: «llepuoandeckas TabnuIla XUMHUECKUX DJIEMEHTOB», «CTpoeHUE
MOJIEKYJIbI BOABD», «BemiectBa B cocTaBe opraHu3MoBy», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYphI OCJIKOBON MOJEKYIbI», « CTPOCHUE MOJIEKYJ YTIIeBOI0B», « CTPOCHHE MOJICKY
nununoBy, «HykinenHoBbie KUCHOTB, «CTpoeHue MoieKyiabl ATD».

O6opynoBanue: XUMHAYECKasl TOCY1a U 000PYI0BaHUE.

JlaGopaTtopnass paGora «OOHapyxeHHe OCJIKOB C TIOMOIIbIO KaueCTBEHHBIX
peAKLMIN.

JlaGopaTtopnass pabGora «lccienoBaHne HYKIEMHOBBIX KHCIOT, BBIJCIECHHBIX W3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u pyHKIMHU KICTKH

Tunel KJIETOK: SyKapuoTHYecKas U npokapuotudeckas. CTpyKTypHO-(QyHKIIMOHAJIbHBIC
00pa3oBaHUs KIETKH.



CtpoeHne mpOKapHOTUYECKON KiIeTku. Kierounass cTeHka OakTepwii W apXeil.
Oco0eHHOCTH CTpOEHHS TeTepOTPOdHOM U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo
U pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenne u (GYyHKIMOHUPOBAHUE dyKapuoTHUecko kieTku. [lnazmaruueckas
MeMOpaHa (Tutazmanemma). CTpykTypa Tuta3MaTHdecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IuUTa3MaTHUecKylo MmemOpaHy: mnaccuBHbIA (muddys3us, obnerduénnas nuddysus),
aKTUBHBIA (TIEPBUYHBIH W BTOPWUYHBIM aKTUBHBIA TpaHcropT). [lomympoHuiiaeMocTh
MeMOpanbl. PaGoTa HaTpuii-KadMeBOTO Hacoca. ODHJOIUTO3: MHUHOLMUTO3, (ParomuTos.
Ox3onuto3. Kinerounas crenka. CTpykTypa M (YHKIHHM KJIETOYHOM CTEHKHM pacTeHHH,
rpuOoB.

[uromnazma. [{urozons. [utockener. JIBuxkenue muroruia3Mbl. OpraHOUAbl KIETKHU.
OngHoMeMOpaHHBIE OpraHoUbl KJIETKU: HHAomnasMmaruueckas ceth (JIIC), ammapat
lonpmku, nM30COMBI, WX CTpoeHHEe U (QyHKIMH. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHouJioB kieTku. CTpoeHHe TPaHyJISIPHOTO PETUKYIyMa. Mexanuzm HanpasieHus 0enKkos
6 JIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ magkuit
(arpanyJIsIpHBIN) BHAOIIA3MATUYECKUM peTuKkyinayM. CekperopHas (QyHKUMS anmnapara
[lonsmxu. Moouguxayus benxoe 6 annapame I onvoxcu. Copmuposrka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BEHIECTB B KIIeTKe. Bakyonun pacTUTENbHBIX KIEeTOK. KiieTouHbIN COK.
Typrop.

[lomyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHJPHUH, MIACTUABL. [Ipoucxodcoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHUTOXOHJpUN W Tutactuia. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIC TIJIACTH]IBI
(OTOCUHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEHKOIJIACTHI BBICIIUX
pacTeHUN.

HememOpanubsie opraHounbl kietkn CrpoeHne ¢ (QYyHKIMM HEMEMOpPaHHBIX
OpraHouioB KieTku. Pubocomsbl. [lpomedsxcymounvie guramenmol. MukpoduiaMeHThI.
Axmunoevle  mukpoguiamenmsoi.  MbIlIEUHbIE  KIETKH. AKmMuHo8ble  KOMNOHEHMbl
HemblueuHblx Kiemok. MuxkporpyOouku. Kierounsiii mnentp. CTpoeHue MW ABUKEHUE
KIYTUKOB W pecHMYeK. MukpoTpyObouku  uuroruiasmbl.  LleHTtpuons.  benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie 6enxu.

SAnpo. OGosouka siapa, XpOMaTHH, KapHoIIa3Ma, SAPHIIIKYA, UX CTPOSHHUE U (PYHKIUH.
Snepubrit  OenkoBBIM  MaTpUKC. [IpoCTpaHCTBEHHOE  PACIHOJIOKEHHE XPOMOCOM B
uHTephazHOM sape. Jyxpomamun u cemepoxpomamut. BeaKd XpoMaTWHAa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 Mumo3se. HoepHbviii mpaHcnopm.

Knerounble BritoueHusi. CpaBHHUTENbHAsE XapaKTEPUCTUKA KIETOK  JYKApHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabmuiel 1 cxembl: «CTpoeHUE SYKApUOTUUYECKOW KIETKW», «CTpOoeHHE >XKUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHUE MHUTOXOHAPHUNY, «SAapoy,
«CTpoeHue NpoKapuoOTUYECKOU KIETKI.



O6opynoBaH#e: CBETOBOM MHUKPOCKOM, MUKPOIPENapaThl PacTUTEIbHBIX, JKUBOTHBIX
KJIETOK, MUKpOTIpenapaThl OaKTEPHATbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOU MEMOpPaHbBD».

Jlaboparopnasi padora «lccnenoBanue IUIAa3MoiM3a M JEIUIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass padora «/I3ydyeHue JBMXKEHUS LHUTOIUIA3Mbl B PACTUTENIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBPalllecHUAE JHEPIUH B KJIETKe

AccuMWIALNS U TUCCUMUIISILNS — IBE CTOPOHBI MeTaboaM3Ma. Tuibl 0OMEHa BEIECTB:
aBTOTPOHBIH U TeTepoTpoHBIA. YdacTue KHUCIOpOoJa B OOMEHHBIX TMpOIleccax.
DHepreTuueckoe obOecneueHre KieTku: mnpeBpainieHue ATD B 0OMEHHBIX TMpolieccax.
DepMEHTATUBHBIN XapakTep peakiuil KIeTouyHOro Metabonauzma. GepMeHThI, UX CTPOCHHUE,
cBoicTBa U MexaHusM aeiictBus. Kopepmentsl. OTanunst pepMEHTOB OT HEOPraHUYECKUX
KAaTaJIn3aToOpoB. bBenku-akTUBaTOppl M OENKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIMI OT Pa3IM4HbIX (PAKTOPOB.

[lepBuuHbBIi CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. DoTocunTte3. AnokcueeHuwii u
oKcuceHHbll omocunmes y 6baxmeputi. Ceéemocobuparowjue nueMeHmsl U NUSMEeHMbl
pearkyuonno2o yenmpa. Ponp xjoporuiactoB B mpouecce QorocuHTe3a. CpertoBas u
TeMHOBas ¢aspl. Pomoovixanue, Cs., Cq. u CAM-munvr ghomocunmesa. IIponyKTUBHOCTD
dbotocunTe3a. BrnusHMe paznuyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3HAUYCHHE
dhoTocuHTE3A.

XemocuHrte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOIINE
OakTepum, Kene300aKTepuu, CepoOaKTepuu, BOAOPOAHBIE  OakTEepuu. 3HAUYCHHUE
XEMOCHHTE3a.

AHadpoOHbie  opraHusmbl. Buabl Opoxxenus. Ilpomyktel OpokeHus © X
HCIIOJIb30BAaHUE YEIIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U
BO30yAMUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbI. DTanbl YHEPreTUdeckoro ooMeHa. [1oAroToOBUTENbHBIN 3Tarl.
['nukonu3 — 6ECKUCIOPOAHOE PACIICTIIEHUE TIIFOKO3BI.

buonornueckoe OKHCIEHME, WIM KIETOYHOE JbpIXxaHue. Poib MUTOXOHAPUN B
npoueccax —Ouosjoruueckoro okucieHus. [uxnnueckue peakuuu. OKUCIUTETBHOE
dhochopunupoBanue. uepeus memopanno2o epadouenma npomornos. Cunmesz ATD: paboma
npomounot ATD-cunmaszvl. IlpeumMyiiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB TMepes
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

IToptpetst: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxembl: «DoTocuHTE3», «DHEpreTuueckuit ooMeH», «buocuHTE3 OeKay,
«Ctpoenue pepMeHTa», « XeMOCHHTERY.



O6opynoBaHue: CBETOBOM  MHKPOCKOI, 00OpyAOBaHWE Ui  MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopatopnasi padora «/3yueHue KaTaJuTUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
IpUMEpPE aMUJIa3bl WM KaTaaas3bl)y.

JlabopaTopnass paGora «lI3yuenue QepMeHTATHBHOTO pacIICIICHUS MEepOKCUia
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

JlaboparopHnasi pa6ora «CpaBHEeHHE MPOIECCOB (OTOCUHTE3A U XEMOCUHTE3A.

JlaboparopHasi pa6otra «CpaBHEHHE MPOIECCOB OPOXKEHUS U JILIXAHUSD.

Tema 7. HacaeacrBennass uHGopMaIus U peajin3anus eé B KIeTKe

Peakuun MatpuyHoro cuHTe3a. [IpyHIMI KOMIJIEMEHTApHOCTH B  pEaKIUAX
MaTpUYHOTO CUHTEe3a. Peanuzanusa HaciaeACTBEeHHOW mHMopManmu. ['eHeTnueckuil Ko, ero
cBoiicTBa. TpaHckpunuusi — wmaTpuunblii cuHTe3 PHK. IlpuHIunsl TpaHCKpUIIIUHK:
KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIBHOCTh, ACUMMETPUUYHOCTh. (Co3peganue MampuiHvlx
PHK & sykapuomuueckotii kniemxe. Hexooupyrowue PHK.

Tpancasiuusa u e€ sranbl. Yuactue TpancnopTHeix PHK B 6nocunTese 6emnka. YciaoBus
ouocunresa 0enka. KonqupoBanue amuHokuciot. Ponb pubocoM B OMocuHTE3€ OEKa.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiusi TeHOMa y TPOKapHoOT
U DyKapuoT. Perynsius akTHBHOCTH T€HOB Y mpokapuot. ['unoresa onepona (d. XKako0, XK.
Mano). Monexynapuvie mexanuszmol dKkcnpeccuu 2enog y sykapuom. Ponv xpomamuna e
peaynayuu  pabomsl 2eHos. Perymsius OOMEHHBIX MpoleccoB B kieTke. Kierounsiid
rOMEOCTa3.

Bupycsl — HekineTouHbie (HOpPMBI KU3HU U OO0IUraTHbIE mapa3uThl. CTPOCHHUE MPOCTHIX
U CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnenuviii yuxi JJHK-cooepacawjux
eupycos, PHK-coodeporcawux eupycos, 6axmepuoghazos. QObpamnas mpaHcKpunyus,
pesepmasza, unmezpasa.

Bupycubie 3aboneBanus 4yenoBeka, >XKUBOTHbIX, pactenuit. CIINI, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamura: ummezpayus u anamuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX  Ouonio2udeckux oOauHvix. Hamomexnonocuu 6 oOuonocuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodwvt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUH.

Tabmuiet u  cxembl: «buocunte3 Oenkay, «l['eHetnueckuit koma», «Bupycs,
«bakrepuodarm».

IpakTnueckas padora «Co3znanue MOAEIA BUPYCA».

Tema 8. ’Ku3HeHHBbIH TUKJI KJIETKH

Knerounsiii 1uki, ero mepuoanl U peryisinusa. Muatepdaza u muto3. OcoOeHHOCTH
MpOILIECCOB,  MpoTeKalImux B  uHTepdaze. IloaroroBka KIETKHM K  JICJICHHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKMH M  MOCTCUHTETUYECKUI
(TpeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3HI.

10



Marpuunbii  cunte3 JHK —  pemmkanms. IlpuHmuner  pervmkanun  JJHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAIUICIBHOCTh. MeXaHu3m
pemumkanuu  JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KJIETKM — KapuoTum. JIUTJIOWAHBIA W TarUIOWJIHBIA HaOOPbI
xpomocoM. ['omostornunsie Xxpomocomsl. [10710BbIE XpOMOCOMBI.

Jlenenue knetku — muTo3. CTaauu MHUTO3a U MPOUCXOMASIINE B HUX MPOLECChl. TUIBI
muto3a. Kapuoknnes u nuutokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsanust MUTOTHYECKOTO LUKIA KIeTkd. [IporpamMmmupyemasi KieToyHas rubenb —
aronTo3.

Knerounoe sapo, XpoMocoMmbl, (yHKUIMOHalbHAs TEHOMHUKA.  MexaHnusmol
nponughepayuu, ouggepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas xknemxay —
buounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHCcTpanuu

Tabnuipl u cxembl: «KU3HEHHBIA UK KIETKU», «MuUT03», « CTpOEHHUE XPOMOCOMY,
«Permmkanusa JITHK».

O0GopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoOTpenapaThl: «MUTO3 B KIETKaX KOpEIIKa
TyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApATAX).

JlaGopaTopHas padora «HaOmoneHue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOTMpenaparax)y.

Tema 9. CTpoenne u QyHKINHM OPraHN3MOB

buonornueckoe paszHooOpazue opranu3smMoB. OIHOKJIETOYHBIC, KOJOHHAJIbHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUST U JKU3HEACSITEIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
Bbaktepuu, apxeu, 0JHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIC BOJAOPOCIH, APYTUE MPOTUCTHI.
KononunanpHbie OpraHu3Msl.

B3auMocBs3p 4YacTell MHOTOKJIETOYHOTO OpraHu3ma. [KaHW, OpraHbl M CHUCTEMBI
opranoB. OpraHusMm kak eguHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaresibHAs, MOKPOBHa,
MpOBOJAIIASL, OCHOBHAasg, MexaHuudeckas. OcOOEHHOCTH  CTpoeHus, GYHKUMA U
PAaCIOJIOKEHUS TKAHEW B OPraHax pacTECHUM.

TkaHM JKUMBOTHBIX M 4YEJOBEKa. THUIbBI JKUBOTHBIX TKAHEW: JIUTEIUAIbHAS,
COEIMHUTENbHASI, MbIIIICUHAas1, HepBHAst. OCOOEHHOCTH CTPOCHUS, (PYHKIIUI U PACTIONOKEHUS
TKaHE B OpraHax *KHWBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W Te€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OPraHoOB XKMBOTHBIX U 4YeoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pacrennii. CkeneTrbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIi W BHYTpeHHUU ckeneT. CTpOoeHHWEe UM THIIBI
COE€IMHEHUS KOCTEMN.

JIBvokeHue OpraHu3MoB. J[BMW)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHHU: TPONU3Mbl M HACTHH.
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JIBM>KeHHEe MHOTOKJIETOYHBIX >KMBOTHBIX W 4YEJIOBEKa: MbIlIeyHas cuctema. Peduekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iuranue opranu3zmoB. IlornomieHne BOABI, YIIEKUCIOTO Ta3a W MHUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. IIuTaHWe JKUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKIECTOYHOE
nuueBapeHue. [IlutaHne Mo3BOHOYHBIX JKUBOTHBIX. OTHENbl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble xenesbl. [IumesapurenpHas cucteMa 4yenoBeka.

Jlpixanue opraHu3moB. JlpixaHue pacteHui. JpixaHue >kMBOTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KieTku. KoxkHoe npixanue. [[pixarenbHas moBepXHOCTh. JKabepHoe U
JNEroYHOE JbIXaHWE. J[pIXaHWE MO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. OBOJIOIUOHHOE
YCIOKHEHUE CTPOCHMS JIETKUX IMO3BOHOYHBIX KUBOTHBIX. /[pIXarenbHas cucTeMa 4eaoBeKa.
MexaHn3M BEHTWISILIMM JIETKUX y NTUL W MIEKONMTAKOWUX. Perymsauus apIXaHwus.
JlpixaTenbHbIe 00BEMBI.

TpaHcnopT BelIeCTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMBI pacTeHUW. TpaHCIOpT
BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
II03BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Ceppie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHsl. OBOJIOIUOHHBIE YCIOXHEHUS CTPOCHHS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Beijenenue y pacteHud. BeinenieHMe y KMBOTHBIX.
CokparutenbHble Bakyodu. Opranbel BblaeneHus. @uibTpanus, cekpeuus U oOpaTHOE
BCACBIBAHME KAaK MEXAaHHM3Mbl pabOThl OpraHoB BbiaelieHHUA. CBsA3b MOJOCTH Tena C
KPOBEHOCHOW M BBIJEIUTEIBHON CHCTEMaMHU. BplnelieHHEe y IO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. CTtpoeHue U (QyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHHE MOYHU Y
Yes0BeKa.

3amura y OpraHu3moB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
HHUCThl TPOCTEUINMX. 3aluTa Yy MHOIOKIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MACCUBHOM U XMMHMYECKOW 3a1InThl. DUTOHUUIBL.

3ammTa y MHOTOKJIETOYHBIX MBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJAHBIC. 3anuTa
opranuzma otr Ooisie3Heil. MMMyHHast cucrtema uyesnoBeka. KileTOUHBIA M TyMOpaibHBIH
UMMYHUTET. BpoxaéHHbld U npuoOpeTéHHbI crneunduueckuii uMMyHUTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHuteta (II. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. PoJjib BpOXIEHHOTO HMMYHHUTETa B Pa3BUTHUU
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxumMocTe M peryisiuus y OpPraHu3MOB. Pa3fgpakuMoCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaxuMocCTp U peryisinus y pacTteHuil. POcToBbIE BEIECTBA U UX
3Ha4YECHHUE.

HepBhas cucrema u pednexropHas peryisuus y >KuBOTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIOUUOHHOE YCIIO)KHEHUE CTPOCHMSI HEPBHOW CHCTEMBI Y JKMBOTHBIX. OTHEINbI
rOJIOBHOTO MO3Ta MO3BOHOUYHBIX KUBOTHBIX. Peduiekc u peduexropHas nyra. besycioBHbie u
YCJIOBHBIE Pe(IIEKCHI.
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['yMopasibHast peryJisiiiusi M1 SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4YesioBeka. JKenesbl
DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBHME TOpMOHOB. B3auMMOCBA3b HEPBHOM M
SHAOKPUHHOM cucteM. [ unorasamo-runodusapHas cuctema.

JdeMoHCcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OJTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepum», «lIpocreitmme», «OpraHbl LIBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpO€HHME HAcEKOMbIX», «TKaHM pacTeHui»,
«Kopuessie cuctembl», «CtpoeHue crebmns», «CTpoeHue JIMCTOBOM IIIACTUHKWY, «TKaHH
KUBOTHBIX», «CKeleT uenoBeka», «lIumeBapurenbHas cucreMayn, «KpoBeHOCHas cuCTeEMay,
«/lpixatensHass cucrema», «HepBuas cucrema», «Koxka», «MpblliedyHas cucremay,
«BprgenurenbHas  cucrema»,  «OHIOKpUHHAs  cucTeMa», «CTpPOEHHE MBI,
«MmmyHurer», «KumeunononoctHeie», «(Cxema MNUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBbI TO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IUIaHapumn»,
«BHyTpeHHee cTpoeHue N0KIeBOro uepss», «HepBHas cucrema peio», «HepBHasa cucrema
narymkn», «HepBHast cucrema nmpecmbikatomuxcs», «HepBHas cucrema nrtuny, «HepBHas
cucTemMa Miekonurarmux», «HepBHas cucrema yenoBeka», «Pedaexcey.

OOopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIIpenapaTbl  OJHOKJIETOYHBIX
OpraHU3MOB, MHKpPOIIpENnapaThl TKaHEH, PaKOBUHBI MOJUTIOCKOB, KOJUIEKIMU HAaCEKOMBIX,
UTJIOKOXKUX, JKUBBIE HK3EMIUISIPbl KOMHATHBIX pAaCTEHUW, TepOapuu pPACTEHH pa3HbIX
OTJEJIOB, BJAXHBIE TMPENApaTbl J>KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJUICKIIUH
O€CIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa, O0O0OpyIOBaHME [UIsl JAEMOHCTpPALUU
MOYBEHHOTO M BO3JYLIHOTO NMHUTAaHUS PACTEHUM, pacUICIUICHUs KpaxMmaia U OeNIKOB MOJ
JIEUCTBUEM (PEPMEHTOB, OOOpPYAOBAHHME I JIEMOHCTPALMM OIBITOB IO W3MEPEHUIO
KU3HEHHOM EMKOCTHM JIETKMX, MEXaHHW3Ma JbIXaTeIbHBbIX JIBH)KEHHI, MOJEIN TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUIN.

JlabopaTopHas padora «/3ydyeHrue TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHE M pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHSI OPraHM3MOB: Oecriosioe (BKJIOYas BEreTaTHBHOE) M MOJIOBOE.
Bunpl 6ecrionioro pa3MHOKEHUS: MOYKOBAHUE, CIIOPYJISLMS, pparMeHTanus, KJIOHHPOBAHUE.

[TonoBoe pasmuoxkenue. llonoBele kieTku, wim ramersl. Meiio3. Cragum menosa.
IloBenenne xpomocom B Meno3e. KpoccuHrosep. buonorndeckuii CMBICT Meo3a M
IIOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPIaHU3MOB.

[Ipen3aponpimieBoe paszButue. [ameroreHe3 y KUBOTHbIX. IlonoBeie kenesbl.
OOpazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaToreHnes u ooreHes. CTpoeHHE MOJIOBIX
KJIETOK.

OnooTBOpeHre 1 SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOAOTBOPEHUSL:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.
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NuauBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa o
pa3BUTUU OPTraHU3MOB. Mopgozenes — 00na uz enagnvix npobiem amopuonocuu. Konyenyus
Mmopgocenos u moodeau mopgoeenesza. Craaun 3MOpHUOreHe3a >KMBOTHBIX (Ha TMpUMEpE
nsarymku). Jpo6nenue. Tunbsl apoOnenus. /Jlemepmuruposanuoe u HeOepMUHUPOBAHHOE
opoobnenue. bnacmyna, munvi 6Onacmys. OCOOCHHOCTH APOOJEHUS MIECKOMUTAIOIIUX.
3apoJIbIeBbIE JTUCTKU (TacTpyssilusl). 3akjajka OpraHoOB M TKaHEW W3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BIMsSHUE 4YacTel pa3BUBAIOIIETOCS 3apojbiimia (3MOpUOHATBHAS
UHAYKIMS). 3akiajgka IUlaHa CTPOEHHUS JKUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 3MOpUOHANBHOE pa3BUTHE Pa3IUYHBIX (HAKTOPOB
OKPYXaKOUIEH CPEIbL.

Poct u pasButne xuBOTHBIX. [locTamOpmonaneHeii mepuon. Ilpsimoe u Hempsimoe
pazButHe. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOUHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaYE€HHE NPSMOIO M HENPSIMOrO Pa3BUTHA, UX PACHPOCTPAHCHUE B
npupone. Tumel pocra KMBOTHBIX. (DAKTOPBI PETYISIMM POCTA KUBOTHBIX M YEJIOBEKA.
Craguu mocTAMOPUOHATBHOIO PAa3BUTHSA Y KUBOTHBIX M uenoBeka. Ilepuoabl oHTOreHesa
yesnoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u pasputue pacteHuil. ['ameroput u cnopodur. Meito3 B )KHU3HEHHOM
nukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meilo3a. ['ameroreHe3 y pacTeHHH.
OIIoA0TBOPEHHE M PA3BUTHE PACTUTENIBHBIX OPraHUM3MOB. J[BOMHOE OIIONOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISLMUA OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupr u  cxembl: «BereratuBHOoe  pa3MHOXeHHe», «Tumbel  Oecrnoioro
pasMHOXKEHUsD»,  «Pa3MHOXkeHHe  XJaMHIOMOHaIb»,  «Pa3zMHOXEHHME  DBIJIEHBIY,
«Pa3MHOXeHHE Tuape», «Meio3y, «XpomocoMbl», «l'amerorenes», «CTpoeHHue
SAMIEKIIETKU U criepMaro3onia», «OCHOBHbIE CTaiuM OHTOreHeszay, «lIpsmoe u Hempsimoe
pasButue», «Pa3zButne maiickoro xyka», «PaszButue capanum», «Pa3zButme mArymkm»,
«/IBOMHOE OIUTOAOTBOPEHHE Yy LBETKOBBIX pacTeHU», «CTpOEHHE CEMSH OJHOIOJIBHBIX U
IBYIOJIBHBIX PACTEHUI», « KU3HEHHBIN LIMKI MOPCKON KamyCThD), < KM3HEHHBIN LUK MXay,
«OKu3HEHHBIN UK NATOPOTHUKAY, <« KM3HEHHBIN [IUKJI COCHBD.

O6opynoBaHMe:  CBETOBOM  MMKpPOCKON,  MHUKpOIpenaparbl — SHIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

Jlaboparopnass pabGora «l3ydyeHue CTpOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKponpenapaTax.

IpakTnueckas padbora «BbisiBJIeHNE TPU3HAKOB CXOJICTBA 3aPOJIbIIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIITUX PACTCHUI».

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYUBOCTH OPraHM3MOB

Hcropusi craHOBICHUST U pa3BUTHS T€HETUKU Kak Hayku. Padoter I'. Mennens, I'. ae
®puza, T. Moprana. Poib oTedecTBEHHBIX yU€HBIX B pa3BuUTHH TeHeTuku. Paborer H. K.
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Konbuoa, H. 1. BaBunosa, A. H. beno3zepckoro, I'. JI. Kapneuenko, 0. A. ®ununyeHko,
H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETMYECKHE TIOHATUS M CUMBOJBI. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTCPHATUBHBIC MPU3HAKU, JOMWUHAHTHBIA M PELECCUBHBIN IPU3HAK,
TOMO3HT0Ta, TETEPO3UTOTA, YHCTAsl JIMHUS, THOPUIBI, TeHOTHI, peHoTrur. OCHOBHBIC METOBI
TCHETUKU: THOPUIOJIOTHUECKHUH, ITMTOJIOTHICCKUAN, MOJICKYIIPHO-TCHETHUECKHH.

JdeMoHCcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basuios, A. H.
benozepckuit, I'. /I. Kapneuenko, 10. A. ®unumnyenko, H. B. Tumodeen-Pecosckuii.

Tabnuie u cxembl: «MeToIbl TeHETUKNY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTopHnas padora «/Ipo3oduia kak 0ObEKT TeHETUYECKUX UCCIICIOBAHUIN).

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpuI0B nepBoro nokoneHus. [Ipasuno nomMmuuupoBanusi. Bropoii 3akoH Menaens — 3akoH
pacuieruieHusi npus3HakoB. LluTonormyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS.
['uniore3a ynCTOTHI raMeT.

AHanmuzupyroniee  ckpeumuBaHue.  [IpoMexyTOuHbId  XapakTep  HACIEHOBaHUS.
Pacuierienne nmprusHakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

HuruOpuaHoe ckpemmBanue. Tpetwil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJeI0BaHMs NpU3HaKoB. [{uToornyeckue OCHOBBI IUTMOPUIHOTO CKPEIIUBAHHUS.

CuemienHoe HacnenoBanue TmpusHakoB. Paboret T. Moprana. CuersieHHOe
HACJIEIOBAHWE T'€HOB, HApPYLICHUE CLEIUICHUS MEXJIy TIeHaMHh. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXAHU3M OIpPEAEIEHUS Mona. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBI M T€TEpPOraMeTHbIN MOJ. ['eHeTHYecKass CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. lIneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE TE€HA.
MHOKECTBEHHBIN aienu3M. B3anmMoaencTBue HeaUIeIbHBIX T€HOB. KOMILIEMEHTapHOCT.
Onucras. [lonumepus.

['eHeTHUECKMI KOHTPOJb DPa3BUTUS PACTCHMM, >KMBOTHBIX M YEJIOBEKA, a TAaKKe
(U3HOIOTUYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YyHKIUH. ['eHeTnueckue
MEXaHU3Mbl CHMOMOTeHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35MH — MApa3uT» U «XO35UH —
MUKpOOMOM». I'eHeThyeckre acmneKkThl KOHTPOJI W M3MEHEHMsS  HACJIEJICTBEHHON
MH(pOpMAaIUU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabnuibr u cxemsl: «llepBriif 1 BTOpOii 3akoHBI MeHnenss», « TpeTuil 3akon MeHaens»,
«Anamusupyromee  ckpemmBaHue», «HemomHoe — momuHuMpoBanue», — «CLeEmIEHHOE
HacJelI0BaHWE MPHU3HAKOB Yy Jpo3oduiby, «l'eHernka mnonay, «KapuoTum uyergoBeKay,
«Kapuotunn ~ npozodunsr»y, «Kapuotunm  OTHIBD, «MHOXKECTBEHHBI  aJJICTH3M,
«B3anmMoaencTBIE Tr€HOBY.
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O6opynoBanue: MOACHb IS JEMOHCTPAllUd 3aKOHOB €AMHOO0Opa3usi THUOPHUIOB
MIEPBOTO TMOKOJICHUS M PACIICIJIEHUS NPU3HAKOB, MOAENb Uil JEMOHCTpAlUMH 3aKOHA
HE3aBUCHMOI0 HACJEAOBaHWs IPU3HAKOB, MOJENIb Uil JAEMOHCTpPalUU CLEIUIEHHOTO
HaCJIeI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «Jpozoduinay.

IpakTnueckas pabdora «/3ydyeHue pe3yJbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBI.

IIpakTuyeckas padora «/I3ydyenuwe pe3ylbTaToB AUTMOPUIHOTO CKPEIIUBAHUS Yy
TPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BsaumopeiictBue reHorumna u cpeabl npu ¢opMupoBanuu ¢enorumna. M3MeHInBOCTDH
NpU3HAKOB. KauecTBEHHbIE MW  KOJMYECTBEHHBIC NPU3HAKU. Buapl HW3MEHYMBOCTH:
HEHACJIC/ICTBEHHAS U HACIICICTBECHHASI.

MoaudukanronHas U3MEHYUBOCTh. Poiib cpenbl B hopmMupoBanuu Moau(pUKanOHHOM
n3MeHUMBOCTH. Hopma peakumu mnpusHaka. BapuanmoHHBIA pAx U BapUAllMOHHAS KPUBAs
(B. Uoranucen). CoiictBa MOoaU(UKAITMOHHON U3MEHYUBOCTH.

['eHoTnyeckass M3MEHUYMBOCTh. (CBOMCTBA TE€HOTUIMYECKOW HW3MEHYMBOCTH. Bubl
TeHOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KomMOuHatruBHast ”3MEHUYHMBOCTh. Meiio3 1 MoJIOBOM Mpoliecc — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTU. PoOiab KOMOWHATHMBHONW WM3MEHYMBOCTH B CO3JaHUU T'€HETUYECKOTO
pazHooOpa3us B mpejenax OJHOTO BUIA.

MyTalMoHHasi U3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE U WHIYUUMPOBAaHHbIE MyTalWU. SlIepHbIE UM IIUTOIUIA3MATHYECKHUE MYTAllUH.
ComaTtnueckue W noJioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U UX
BIIMSTHUE HA  OpPraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAllMOHHOTO  Mpolecca.  3aKOH
TOMOJIOTHYECKUX PsIIOB B HaclenctBeHHoM uaMeHunBocTH (H.M. BaBunoB). Buesnepnas
W3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onuecenemurxa u 3MUEHOMUKA, PONb INUSEHEMUUECKUX (DaKmMopos 8 HACIe008aAHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpanumn

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuubr 1 cxembl: «Buabsl nameHunBocTH», «MoOaubUKAIIMOHHAS U3MEHYUBOCTHY,
«KoMOvHaTHBHAsS HM3MEHUMBOCTBHY», «Meio3», «OmnomoTrBopeHue», «l eHeTHYeCKHe
3a00JIeBaHUs YeIOBEKa», «BUIbl MyTalUi».

OOGopynoBaHue: XUBbIE M repOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHHUM, PUCYHKH
(oTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMHA U3MEHYMBOCTH.

JlaGopaTtopnasi paGora «lccinemoBaHne 3aKOHOMEPHOCTEH MOIU(DHKAIIMOHHOM
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO psiia U BAPUALMOHHOU KPUBO».

IpakTnueckasi padora «MyTtaruu y a1po30duiibl (Ha TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuotun uvenoseka. MexayHapoaHasi IporpaMma HCCIEIOBaHMSI T€HOMa YeJIOBEKA.
MeTo bl U3Y4YEHUS T'€HETUKH 4eJI0BEKa: reHeaJOrnYeCKUii, OJIM3HEILIOBLIH,
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LIATOr€HETUYECKUN, MONYJIALMOHHO-CTaTUCTUYECKUH, MOJIEKYISIPHO-TEHETUYECKHM.
CoBpeMeHHOE ONPENIECIICHNE TE€HOTHUIA! ITIOJTHOT€HOMHOE CEKBEHHUPOBAHME,
reHOTUITUPOBaHUE, B TOM uuciie ¢ nomolbio [11[P-ananu3a. Hacnencreenusie 3a00sieBaHus
yesoBeka. ['eHHble M XPOMOCOMHBIE O00JIe3HM YeNoBeKa. bolie3HM ¢ HaclieICTBEHHON
MIPEAPACIIONOKEHHOCThIO. 3HAUEHNE MEIMIMHCKON T€HETUKH B MPEIOTBPAILECHUN U JICUEHUH
IF€HETUYECKUX  3a00JIeBaHMI  4eloBeKa. MeAMKO-TeHETUYECKOEe KOHCYJIBTHPOBAHUE.
CrBosoBbie KIEeTKU. [IOHATHE KTE€HETHYECKOTO IPy3a». ITUUECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue GaxTopbl MOBHIIIEHHOW YYBCTBUTEIBHOCTH YENIOBEKA K (PU3UUECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKPY’KaroLeH cpenpl. ['eHeTndeckas mnpenpacroioKeHHOCTh
YEJI0BEKA K NTATOJIOTUSM.

JdeMoHCcTpanuu

Tabnuupl u cxembl: «Kapuotun yenoBekay, «MeTo bl U3YyUEHUSI TEHETUKHU YEJIOBEKay,
«I"eHeTnyeckue 3a001€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cenexkuust OpranusMosB

JlomecTHKanus U CeleKUHs. 3apOKICHUE CEJIEKIUU U aoMecTukanuu. Yuyenue H. U.
BasuioBa o LleHTpax NOpOMCXOXKIEHUS M MHOroo0Opasus KyJNbTypHBIX pacTeHuil. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHHWU M MOPOJ KUBOTHBIX. CopT, mopoaa, mraMM. 3aKOH
TOMOJIOTHYECKHUX PSANOB B HACHEeACTBEHHOW m3MeHunBocTH H. M. BaBuioBa, ero 3HadueHue
IUI CEJEKIIMOHHOMN paboThI.

Meroapl  celneKIMOHHOM  paboThl.  MICKycCTBEHHBI  OTOOp:  MAacCOBBIM U
WMHAMBUAYAJIbHbINA. DTanbl KOMOMHALIMOHHOW cesiekuuu. VcnbiTaHue nmpousBoguTenel mo
noTOMCTBY. OTOOp MO IE€HOTHUITY C MOMOIIBIO OIIEHKH (PEHOTHIIA MOTOMCTBA U OTOOp IO
reHOTUMy ¢ nomouipto ananusa JHK.

McKycCTBeHHBIM MyTareHe3 Kak METOJI CeJIeKIIMOHHOW paboThl. PamuanMoHHBIA U
XUMHUYECKUN MyTareHe3 KakK HCTOYHMK MYTallUd Yy KyJIbTYPHBIX (DOPM OpraHu3MOB.
Hcnonb3oBaHne TE€HOMHOIO PEAAKTUPOBAHMS M METOAOB pekoMmOumHaHTHhIX JIHK s
ITOJIYYEHHS] UCXOTHOTO MaTepuana sl CEJICKIHUN.

[Tonyyenue mnonumiIonaoB. BHyTpuBuaoBas ruOpuauzanus. bIu3KopoACTBEHHOE
CKpellluBaHWe, WM UHOpUAMHT. HepoacTBeHHOEe CKpelllMBaHWE, WIM ayTOPUIMHT.
I'erepozuc u ero mnpuunHbl. lcnosb3oBaHue rerepo3uca B cenekuumu. OtnanéHHas
rubpuauzanus. [Ipeogonenne decrionuss MeXBUIOBbIX THOPUIOB. JIOCTHKEHHUS CENEKIUU
PACTEHHU U )KUBOTHBIX. «3€/1E€HASL PEGONIOYUAN.

CoxpaHeHHe U W3yYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKHUX
poauyeil i CO3JaHMsI HOBBIX COPTOB M THUOPUIOB CEIbCKOXO3SHCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKumMu pecypcamu CenbCKOX03AUCTEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 6 YENAX YIYUULeHUS CYUIeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULEL U KpOCCO8, 6 MOM YUCIe C NPUMEHEHUeM COBPEMEHHbIX Memoo08 HAYUHbIX
uccne0o8anuil, nepedosvix uoell U NepcneKmuGHbIX MexHoI0U.

JdemoHcTpanuun
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IToprpetsr: H. K. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr U cxembl: «LIeHTpbl NPOUCXOXKACHUS U MHOTO00paszusi KyJIbTYpPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUHUBOCTH», «MeToabl
ceneknumny», «Otnanéanas rudpuan3anus», «Mytarenes».

JlaGopaTopHass padora «l3yueHne COpPTOB KyJbTYpHBIX PACTEHHM U IOPOJ
JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMN PACTCHUI.

IIpakTuuyeckas padora «lIpuBuBKa pacTeHUN.

IKcekypeus «OCHOBHBIE METOJIbI U TIOCTHXKEHUS CEJICKIIUM PACTEHUN U KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCIBITATENbHBIN YYaCTOK, B TETUNTMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKThI, UCTOJB3yeMble B OHMOTEXHOJIOTMHU, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPBHI,
MUKPOOPraHU3MbI, UX XapaKTePUCTUKA. TpaJuIlMOHHAs OHMOTEXHOJIOTHS: XJeOOINeueHHUeE,
MOJIy4YeHUE KHUCJIOMOJOYHBIX MPOAYKTOB, BHHOJAETUE. MHKPOOMOIOTHYECKUI CHHTES.
OOBEKTH MHKPOOMOJIOTHYECKUX TexHoyorui. I[lpomsBoncTBo Oenka, aMHUHOKHUCIOT U
BUTaMHUHOB.

Co3maHve TEXHOJIOTMA W HWHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUSI TE€HOMOB C IEIbI0 MOJYYEHHUS OpPraHu3MOB M KX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECs B IPUPOIe OMOCUHTETHUECKHUE TTYTH.

Knerounas uHxeHepusi. MeToabl KyJIbTypbl KJIE€TOK U TKaHEW PACTEHHM U KMBOTHBIX.
Kpuob6anku. Comatruyeckas ruOpuiM3aius 1 coMaTudeckuii smopuoreHes. Mcnonb3oBanue
ranjoOuJIOB B CEIIEKUMH pacTeHuu. [lonyuenue MoHOKIOHANbHbIX anmumel. Hcnoav3osanue
MOHOKNIOHANbHBIX U NOJUKIOHANbHBIX — aumumen 6  Mmelduyune. VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIUS SWIEKICTOK M KIOHUPOBAHUE KUBOTHBIX. MeTon
TpaHCIUIAaHTAllMM ~ AJep KIETOK. TexHonocuu 0300po6nenus, KYIbMUSUpPOSaHus u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNGEHHBIX KYIbIMYD.

XpoMOoCcOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
KoHcTpyupoBanue pexomOuHaHTHBIX JHK. Co3zdanue mpanceennvix  opeanuzmos.
JIOCTMKEHUS WU TEpPCHEKTUBbI XPOMOCOMHOM M TEHHOM HWH)XEHEPUU. DKOJIOTMYECKHE U
ATUYECKHE TTPOOIEMbI TEHHOW MHKEHEPUH.

Menuuunckue OuorexHosoruu. IloctreHomuas 1mdpoBas wmemuuuna. [IP-
IUarHocTuka. MeTaboJIOMHBIN aHaIu3, TeHOUEHTPUYECKUN aHalIu3 MPOTEOMa YeJloBeKa IS
OLICHKM COCTOSIHHSI €r0 3J0pOBbs. VCrionp30BaHnE CTBOJOBBIX KIIETOK. TapreTHas tepanus
paka. 3D-Ouwoumkenepusi sl pa3pabOTKM (PyHIaMEHTAJIbHBIX OCHOB MEIUITUHCKHUX
TEXHOJIOTUH, CO3JaHUsI KOMIUIEKCHBIX TKAaHEHM COYETAHHEM TEXHOJOTMM TPEXMEPHOTO
OuonpuHTUHTA U cKaddoaauHTa 1J1s pelieHrs 3aa4 NepCOHATU3UPOBAHHON MEIUIIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IIEJIbI0 00€CTIeUeHUs] KOMOMHUPOBAHHOM 3aIUThl OT
Bo3Oyautenei OPBU, ycrtaHoBieHHe MONEKYJISPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
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PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 OmacHble 3a00JieBaHUSI YeEJIOBEKa U
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuubr u  cxembl: «Vcnonb3oBaHME MHMKPOOPTaHU3MOB B  MPOMBIIIJICHHOM
IIPOMU3BOJCTBEY, «KileTouHass nHxkenepusn», «['eHHass HHKEHEPUD».

JladopaTtopHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX IPOAYKTOBY.

IKeKypeus «bHOTEXHOIOTUST — BayKHEWIAsi MPOU3BOAUTEbHAS CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

JIJAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiauBaeT TpPeOOBaHUSA K pe3ysibTaTaM OCBOCHHUSI OOyYarOUIUMMCS
MpOrpamMM CpeJTHEro 00IIero 00pa30BaHusl: JMYHOCTHBIC, METANPEIMETHBIE U MTPEAMETHBIE.

B cTpyKType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHMS MPOrPaMMBbI IO OMOJIOTHUHU BbIICIICHbI
CJIEIYIOLIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS POCCUHCKOM TIpaXkIaHCKOU
WJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO,
Hanuuyue mMomueayuu K OOYYEHUIO OWOJIOTHH, yelreHanpasieHHoe pa3eumue BHYTPEHHHX
yOeXJeHU JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPaJAUIIHi
pa3BUTHSL  OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJACTBOBAaTbCSI B CBOEM JEATEIBHOCTA IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH,
NPUCYIIUMUA  CHCTeM€  OWOJIOTMYEeCKOro  00pa3oBaHMs,  Haiuyue  NpaeoCO3HAHUS
HKOJIOTUYECKOMN KYJIBTYPbI, CHOCOOHOCMU CIMA8UMb IS U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPaMMbl MO OWOJOTHUU JOCTUTAIOTCS B
€AMHCTBE y4eOHOW M BOCHUTATEIIBHOW JEATEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU
POCCHUMCKMMH  COUHMOKYJIBTYPHBIMH, HUCTOPUYECKUMU U  JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, PUHSATHIMU B 00II€CTBE MpaBUIaMHU U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT
rpoueccaM CaMONO3HAHUSA, CAMOBOCIIMTAaHUS M CAaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEU
MO3ULHUH JINYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIIOPSJIKY, YEIIOBEKY TpyAa
U CTapllieMy IOKOJICHHIO, B3aUMHOTO YBa)KCHHS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJIEWIO ¥ TPAAULMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepannn, npupoae u
OKpYKarolIEn cpele.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS Yy4eOHOTO TmpeameTa «bHoJoTHsS» MOJDKHBI
OTpa)xkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPECHHEW TIO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPHUEHTALMKA, ITO3UTUBHBIX
BHYTPEHHHMX YOEXIEHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
o0I11ecTBa, pacIUPEeHNe KU3HEHHOTO OMBITA U OTBITA JESTEILHOCTH B MPOIIECCE PeATU3aAINH
OCHOBHBIX HAIIPABJICHUN BOCHUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YaCTHU:
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1) rpa:kaaHCcKOro BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKMAAHCKOW TMO3UIHUM OOYYArOMIETOCs KaK aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KCHUE 3aKOHA WU
MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH MPH CO3JaHUU YUYEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M IIO3HABATEIbHBIX 3aJ]1a4, BBINOJIHEHUH OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONpENENsATh COOCTBEHHYIO TO3UIMI0O IO OTHOIIECHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOUX JICUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMU LIEHHOCTSMU H
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENbHBIX U HUCCIEI0BATENbCKUX 3aJlad, YBAXKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTNIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEINBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh  POCCUMCKOM TpaXJTAaHCKOM HJIEHTUYHOCTHU, MATPUOTU3MA,
YBaKEHUSI K CBOEMY HapoAdy, YyBCTBAa OTBETCTBEHHOCTHU Tepes PoauHoi, ropaoctu 3a cBOit
Kpaii, cBO0 PoauHy, CBOM SI3bIK U KYJIbTYpPY, IPOILIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAUI0 M MMAMSATHUKAM [PUPOIBL,
TOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHWE W Pa3BUTHE
OWoNoTMY, TOHUMAHUS 3HAYCHUsS] OWOJOTHMU B TO3HAHWM 3aKOHOB MPHUPOIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uaenHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHIO M 3ammure (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldl0 M MNPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISAM, CO3JAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LEHHOCTEM CEMEWHOM >XU3HU B COOTBETCTBHM C TPAIULUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY OBITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUIA;
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MMOHMMAaHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHUE MPOSIBISTH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5) d¢usuyeckoro BocnuTAaHHS, (OPMHUPOBAHUS KYJbTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJTyYns:

MOHMMAaHUE W peanu3alus 30pOBOro U 0Oe30MacHoro obpasza KU3HU (310pOBOE
NUTaHuE, COOIIOJICHUE TUTMEHUYECKUX MTPaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHM
U OTIbIXa, peryispHas (usudeckas aKTHUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO H
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MMOHMMAHUE IIEHHOCTU TMpPaBUJl WHIMBHUAYaJbHOIO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMWE MOCIEACTBUN U HEMPUATUSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepPCTBa, TPYIAO0JIO0HE;

FOTOBHOCTh K aKTUBHOW  JIESITEJIBHOCTH  TEXHOJOTHYECKOM U  COIMAIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHAThH
TaKyl0 JEATEIbHOCTD;

HMHTEpeC K pa3nu4HbIM chepam mpodhecCUOHAIBHON JAeSTEILHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOP Oyayiied mnpodeccuu U pearru30BBIBATH COOCTBEHHBIC >KU3HCHHbBIC
TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSIKEHUN BCEH
KU3HU;

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KaK HMCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBINICHUE YPOBHS IKOJOTUYECKON KYJIBTYphI: MPUOOpPETEHNE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKW UX BO3MOKHBIX MTOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEeIbI;

OCO3HAHUE II100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX PeIICHHUS;

CIIOCOOHOCTh HKCIOJIb30BaTh MNPUOOpPETaEMble MPU HU3YYEHUM OHOJIOTMHM 3HAHUS U
YMEHUS TIPU PEIICHUH TMPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM TMPUPOIOTOIE30BAaHIEM
(coOroneHue mMpaBuil TOBEJCHUSI B TIPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHE PABHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChephl);

AKTUBHOE HEMPUSTUE JCHUCTBUM, MPUHOCSIIUX BPEIl OKPY’KaIOIIeH MpUpPOIHOM cpere,
YMEHHE MIPOTHO3UPOBAThH HeOJIaronpusTHHIE AKOJIOTUYECKHUE MOCJIEICTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJIMYue Pa3BUTOr0 3KOJOTUYECKOTO MBIIIJIEHUS, SKOJOTHUYECKON KYJIbTYpHI, OIbITa
NEATEIbHOCTU HDKOJOTUUECKON HAmNpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HUMH B
MO3HAaBaTEJIbHOW, KOMMYHUKATUBHOM M COIMAJIbHOM TMPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JEATETbHOCTU SKOJIOTMYECKON HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:
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c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIMKYJIBTYPHOM MUDPE;

COBEpIIICHCTBOBAHWE  S3BIKOBOM W  YHTATENbCKOW KYJNBTYphl Kak CpelCTBa
B3aMMOJICUCTBUS MEXIY JIFOABMHU U TIO3HAHUS MUPA,;

MOHUMaHue crenuuKr OMOJIOTUM KaK HAayKd, OCO3HAHHS €€ poiu B (HOPMUPOBAHHUH
paIioHaIbHOTO HAYYHOTO MBIIIJICHUS, CO3JaHWH IEJIOCTHOTO TMPEICTaBICHHUS 00
OKpY)KalIllleM MHpE KaK O EeIWHCTBE NPUPOJIbI, HYeJIOBeKa M OOIIeCTBa, B IO3HAHWUHU
PUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXpaHSHHS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHOW  ITMBHJIM3AINH:
oOecrieueHHss HOBOTO YPOBHS Pa3BUTHS  MEAWIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIlaTh PECYpCHbIE MPOOJIEeMBl pa3BUTHS YEJIOBEUSCTBA,
MIOMCKA TTyTEeH BBIXO/a U3 TII00aTBHBIX IKOJOTHIECKUX MPOOJIeM M 00eCTIeUeHHs Iepexoia K
YCTOMYHMBOMY Ppa3BUTHIO, PAIMOHAIIBHOMY HWCIIOJIB30BAHUIO TPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYCCKUX 3HAHWM B IEIAX IOBBIIICHUS
oOmel  KyJnbTypbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTAaBHOM  4YacTH
(GYHKIMOHAIBLHOM TPaMOTHOCTH 00y4Jaronuxcsi, popMupyeMoin mpu u3yueHun OUOJIOTHH;

MOHUMaHUE CYIIHOCTA METOJOB TO3HAHUS, WCIIOIB3YEMBbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCITOJIb30BaTh IMOJTy4YaeMbIe 3HAHHUS IS aHalu3a W OOBSICHCHHS SIBICHHM
OKPYXKAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM M3MEHEHMM, YMEHHE JeiaTh 000CHOBAaHHBIC
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (JAKTOB M HMEIOIIMXCS JIAaHHBIX C IEIbI0 TMOJTYYSHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTETIFHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHMS ISl PEIICHUS
Mpo0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HAHMWE IEHHOCTH HAYyYHOH JESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
Y UCCJIEIOBATENLCKYIO JIEATEIbHOCTh WHANBUYAJTBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWH IO OHMOJOTHHM B COOTBETCTBUM C >KU3HECHHBIMU
MOTPEOHOCTSIIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOCHHS YU4EOHOT0 npeaMera «bruosiorus» BKIIOYAKOT:
3HaUUMbIE I (POPMHUPOBAHUS MHMPOBO33PEHUS] OOYYAIOUIUXCS MEXKIUCIUIUITMHAPHbBIE
(MexxnpeaMeTHble) OOIEHAYyUHbIE MOHATHS, OTPaXKAIOUIUe LEIOCTHOCTh HAYYHOU KapTHHBI
MUpa U CeU(PUKY METOJO0B IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BeIecTBO,
SHEeprusi, SBJCHHE, TMpollecC, CHUCTEeMa, HAy4yHbIH (akT, MPUHLUI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIeA0BaHNe, HAOIIOACHHE, U3MEPEHHUE, SKCIIEPUMEHT U
IpyTrUe); YHUBEpCAJbHbIE Yy4yeOHble neWcTBUS (MO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,
peryisTuBHbIe), oOecneunBaronye (opmMupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH U
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COIMAIBHONW KOMIIETCHITMN OO0YYalomuXCsi; CIOCOOHOCTh OO0YyYaIOIMMXCS WCIOIb30BaTh
OCBOCHHBIC MEXKTUCIUTUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHNS U YHUBEPCAIbHBIC yUeOHBIC
JIEUCTBUS B IMIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbraTe u3ydeHuss OMOJIOTMM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs Yy
oOyuarorierocss OyayT chopMupoBaHbl IMO3HABAaTEIbHBIC YHUBEpPCAIbHBIC Yy4EOHBIC
NEUCTBUSI, KOMMYHUKATHUBHbIC YHHUBEpPCAJIbHbIE Y4YeOHBIC JCHCTBUS, PETYJISATHUBHBIC
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, COBMECTHAS IESITEIbHOCTb.

MeranpeaMeTHble pe3yiabTaThl OCBOEHUS MPOTPAMMBbI CpPEIHEr0 00IIero o0pa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBJiaieHHe YHUBEPCAJILHBIMYU Y4€OHbIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTENbHO (DOPMYIUPOBATh U AKTYalM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUUECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMs, KiaccuduKaluu, 00O0OIIEHUs), PAaCKPBhIBATh CMBICI OHMOJOTHYECKHUX
MOHATUM (BBIACIAT, HX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATh CBSI3M C JPYTUMHU
MIOHATHSIMU );

ONpPENEINIATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCUTBH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTABIECHHBIMHU LIETISIMHU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TOHATHS A OOBSICHEHUSA (PAKTOB U SIBICHHUI >KHBOMU
MIPUPOJIBI;

CTPOUTH JIOTHYECKUE PpaCCYyXJACHHUS (MHIYyKTUBHbBIC, NEIYKTUBHBIC, MO aHAJIOTHUH),
BBIABJISIT  3aKOHOMEPHOCTH W NIPOTUBOPEUYHST B pPacCCMATPUBAEMBIX  SIBIICHUSIX,
(hopMyIHpOBaTh BHIBOJIBI U 3aKJIFOUCHUS,

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIsl MPECTABICHUSI CYIIIECTBEHHBIX CBSI3EH
U OTHOIICHUA B M3y4a€MbIX OHOJOTUYECKUX OOBEKTaX, a TAKKEe MPOTUBOPEUYHI Pa3HOTO
pOJia, BBISIBIEHHBIX B Pa3UYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOoOJeMbl C Yy4€TOM aHalIW3a HWMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCSATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEIACTBUN 1€ TENBHOCTH;

KOOPJIMHUPOBATh W BBIMIOJNHATH PabOTy B YCIOBHSIX PEaTbHOTO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIE0BATEIbCKHE ICHCTBUS:

BJIQJCTh HABbIKAMH YYEOHO-HMCCIEAOBATEILCKOM ¥ TPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMH pPa3pemieHus] mpo0IeM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaAMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS NPaKTHUUECKUX 3a]ay, MPUMEHEHUIO pa3IMYHbIX METO/OB
MMO3HAHUS;
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WCIIOJIh30BaTh PA3JIMYHBIE BHUIBI JIEATCIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAINH, MPEOOPa30BAHUIO U PUMEHEHHIO B YUEOHBIX CUTYAIUAX, B TOM YUCJIE TIPH
CO37IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJIETh HAYYHOM TEPMHUHOJOTUEH,
KJIFOUEBBIMH TTOHSATHUSIMHA U METOAMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337aUul B 00Pa30BATEIbHOM JIEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpPOBaTh 3ajJlayy, BbBIJABUTAThH
runoTe3y €€ pelieHusl, HaXOJUTh apryMEHTBhI I JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMETPhbl U KPUTCPUH PEIICHUS,

aHATM3UPOBATh TIOJYYCHHBIC B XOJAC PCIICHUS 3aJa4d Pe3yIbTaThl, KPUTHUCCKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB JIEHCTBUS B
po¢heCCUOHATIBHYIO CPENY;

YMETh TIEPEHOCHTHh 3HAHUS B T[IO3HABATEIBHYIO M TPAKTHUYECKYI0 O0OJacTH
KU3ZHENIEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUTaTh HOBBIC WJEH, IpeaiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHUS, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHLCS B PA3TMUYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MocoOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaTrype, OWOJOTHYECKUX  CIIOBapsX H  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHAIM3UPOBaTh WHPOPMAIHMIO Pa3TUIHBIX
BUIOB ® (GOpPM TIPEICTABICHUS, KPUTHYECKH OICHWBAaTH €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYNBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIE METOJbI MPHU IMOUCKE U OTOOpe
OuoJsiornyeckoi nHPpopmMaIuu, He0OXOUMOM sl BEITIOJIHEHUST yU€OHBIX 3a/1a4;

MpruoOpeTaTh OMBIT MUCTIOIB30BAHMS WH(DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCTIOJE30BAHMS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEIIbHO BBIOMPATh ONTUMAIIbHYIO (OpMY TMPEACTaBICHUS OWOJIOTHYECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHbIM $I3bIK B KayeCTBE CpEACTBA NpH paboTe ¢ OMOIOrHYECKOU
nHOopMaIe: MPUMEHATh XUMUYECKHE, (PU3NICCKUE U MAaTEMAaTHUYCCKUE 3HAKH U CUMBOJTHI,
dbopmymbl, ab0OpeBUaTypy, HOMEHKIATYPY, HMCIIONB30BaTh W MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJIQJCTh HABBIKAMHU pACIIO3HABAHUS M 3alIUThl WHGOpMAIM, HWHPOPMAITMOHHOM
0€301acHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) o0meHue:
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OCYIIECTBIISITh KOMMYHHKAallMd BO BceX cdepax >KU3HM, aKTUBHO y4acTBOBaTh B
JUAJIOre WM JUCKYCCUM IO CYIIECTBY OOCYXJaeMOoW TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)KJICHHUSI OTHOCUTEIBHO BBITIOJIHEHMS MpEAJiIaraeMoil 3a/layu, Y4YUTHIBATh
MHTEPECHI U COTJIaCOBAHHOCTD MO3ZUIIMK IPYTUX YYACTHUKOB JIMAJIOTa UM IUCKYCCHUH);

pacrno3HaBaTh HeBepOajbHBbIE CpeACTBa OOIICHMs, TOHUMATh 3HAYEHUE COIUATbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMETh CMATYaTh
KOH(MDIIUKTHI U BECTU NIEPETOBOPHIL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUSI U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUSI
IPYTUX JIOJIeH, TPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM
dbopme GopMyITHpPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) cOBMeCTHAs eI TeJIbHOCTh:

MMOHUMATh M HUCIOJIb30BaTh MPEUMYUIECTBA KOMAHAHOW W HHAMBHUAYaJIbHOU pabOTHI
MpU PEIICHUU OHOJIOTHYECKON MpoOJeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTH MPUMEHEHHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH YUeOHOH 3a1a4H;

BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEUCTBUM ¢ YUETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEMN KaXKJIOTO YiI€HA KOJUIEKTHUBA;

MPUHUMATh ILEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPEAEIATh POJIU C YYETOM
MHEHUN Y9aCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa W KaXJOr0 yYacTHHKA KOMAaHAbl B OOIIMiA
pE3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBbIE MTPOEKTHI, OLIEHUBATh UEH C MO3UIIMH HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJILHBIMU PEryJsiITUBHBIMU €CTBUSAMMN:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBJICHUS MPOOJEM M MX PELIEHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BHIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHMM IEJEBbIE W CMBICIOBBIC YCTAaHOBKHU B
CBOMX JICMCTBUSIX M MOCTYINKaxX MO OTHOIICHHWIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYKAIOIIKX;

CaMOCTOSITEIIEHO OCYIIECTBIISITh MMO3HABATEIIBHYIO JIEITEILHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3aJayll B OOpa30BaTEIbHOW NEATCIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH pEUICHUsT NpoOJeMbl € YYETOM HMMEHOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;
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JeNiaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTHb 32
pelieHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW HPYAULMH B pPa3HBIX
00J1aCTSAX 3HAaHUM, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CUTYyalllsIM, BHOCHUTh KOPPEKTUBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJIA/IeTh HABbIKAMU IIO3HABATEIbHOM pEQIIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MUX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuéMbl peIeKCHUU AT OLICHKH CUTYallH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU Y CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKCHHUIO;

IPUHUMATh MOTHUBBI U APTYMEHThI IPYTUX PU aHAJIU3€E PE3yJIbTaTOB JEATEIBHOCTH;

3) npuHsATHE ce0Osl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI M APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

OpU3HaBaTh CBOE IPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS COAEpKaHUsl yueOHoro npeamera «buosorus» Ha
yriIyOJIEHHOM YpPOBHE OpUEHTHPOBaHbl Ha oOecriedeHue MpoPMIbHOIO OO0y4YeHUs
oOyuaronuxcst Ouonorud. OHM BKIIOYAIOT: cleuu@uueckue sl OUOJIOTMM Hay4dHbIE
3HAHUS, YMEHUS U CIOCOOBbI IEWCTBHI MO OCBOEHUIO, MHTEPIIPETAUU U MPeoOpa30BaHUIO
3HAHWM, BUIbl JEATEIbHOCTH IO TOJYYEHUIO HOBBIX 3HAHUW M MX NPUMEHEHUIO B
pa3iaMyYHBIX Y4eOHBIX, a TaKXe B pealbHbIX >KU3HEHHBIX cuUTyauusx. IIpenMerHbie
pe3yNbTaThl IPEACTABIIECHBI 110 TOAAM U3YyYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buosnorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B MMO3HAHUU 3aKOHOB MPUPOJBI U
pelieHnyd TpobJieM palMOHAIBHOIO NPUPOJONOIb30BaHUS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HaHWM, KOTOpasi BKIFOYAET: OCHOBOIOJIATaAt0IIHE
OMOIOrMYecKre TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPraHu3M, MeTado0JIi3M, TOMEOCTa3,
CaMOpETyJISALMS, CAMOBOCIPOM3BEIECHUE, HACIEACTBEHHOCTh, W3MEHYMBOCTb, pOCT H
pazButue), Ouonornueckue Teopum (kimerodyHass teopust T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpoMocomHasi Teopusi HacieactBeHHoctu T. Moprana), yuenust (H. 1. BaBuioa
— O ULEeHTpax MHOrooOpa3usi W TMPOUCXOXKICHUS KyJIbTYPHBIX pACTEHUM), 3aKOHbI
(emmHOOOpa3usi TMOTOMKOB TIEPBOrO  MOKOJICHHUS, pacCUICIUICHUS, YHUCTOTHI TaMeT,
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HE3aBUCUMOTO HacnenoBanus [. MeHnzaens, roMOJOTHYECKUX PSAOB B HACIECICTBCHHON
m3menunBoctu H. V. BaBuioBa), npuHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMM  METOJAAMH HAy4HOrO TMO3HAHUSA, MCIHOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUIX >KUBBIX OOBEKTOB (OMUCAaHUE, U3MEpEHUe, HaOIIoJcHUE,
AKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KJIIETOK POKAPUOT U IYKAPHOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM u4ucie OakTepuid, TpUOOB,
pacTeHul, >KUBOTHBIX U YEJIOBEKa, CTPOCHHS OPraHOB W CHUCTEM OPraHOB pAaCTEHUH,
KUBOTHBIX, YEJIOBEKAa, MPOIECCOB >KU3HEACATEIBHOCTH, MPOTEKAIOIMIMX B OpPraHU3Max
pacTeHu#, JKMBOTHBIX M 4YEJIOBEKa, OHOJOTMYECKUX IMPOLIECCOB: OOMEHa BELIECTB
(MeTabonu3Mm), peBpalieHUs YHEPTHH, OPOKEHUs, aBTOTPOPHOTO U T€TePOTPO(YHOTO TUTIOB
nuTaHusl, (OTOCMHTE3a W XEMOCHHTE3a, MHUTO03a, Mei03a, ramMeToreHesa, 3MOpUOTeHE3a,
NOCTAMOPUOHAIIBHOTO PAa3BUTHUSA, PA3MHOKEHHS, WHIUBUIYAIILHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOJEICTBUS T€HOB, F€TEPO3UCa, HICKYCCTBEHHOIO 0TOOpA;

YMEHHUE yCTaHaBJIMBATh B3aUMOCBSA3U MEXAY OpraHoOMAaMH KJIETKH U UX (DYHKIHUSIMHU,
CTPOEHUEM KJIETOK pa3HbIX TKaHEW M UX (YHKUHUSIMH, MEXAY OpPraHaMH U CHUCTEMaMH
OpPraHOB Y PAaCTEHM, )KUBOTHBIX U YEJIOBEKA U UX (PYHKLIMSIMH, MEKIY CUCTEMAMU OPIaHOB
U uX (QYHKIMSAMH, MEXIy dSTanaMd oOMEeHa BEUIECTB, 3TalaMu KJIETOYHOTO LMKJIA U
KU3HEHHBIX LIHMKJIOB OPraHMW3MOB, 3TallaMH SMOPHOHAIBHOTO PA3BUTHSA, T€HOTUIIOM U
(denoTunom, peHoTurioM u pakTopaMu Cpeibl OOUTaHUS;

YMEHHUE BBIABIATH OTIMYUTEIbHBIE IIPU3HAKU KUBBIX CHCTEM, B TOM YHCJIE PACTECHUM,
’KUBOTHBIX U YEJIOBEKA,

yMEHUE UCIIOJIB30BAaTh COOTBETCTBYIOIIIHAE apryMEHTBHI, OMOJIOTMYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJHUKY JUIsl JI0KAa3aTeNIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII;

YMEHHE pellaTh OMOJIOTMYECKUE 33aJauH, BBISBIATH MPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXay HCCIEeAyeMbIMU OHMOJIOTMYECKUMHU MpOLEccCaMd M SIBICHUSMHU, JAENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIMOJIHATH JJA0OPAaTOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH IPaBUiIa MpU
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTaTb THUIIOTE3bl, NPOBEPATH HX HKCIEPUMEHTAIBHBIMH CpPEICTBAMM,
dbopMynupys 1ellb HCCIEAOBaHUs, aHAJIU3UPOBATH IOJYYEHHbIE pPe3yJbTaTbl U JAeNaTh
BBIBO/IBI;

YMEHHE Yy4acTBOBaTh B yU€OHO-UCCIIEI0BATENbCKON paboTe Mo OMOJOTUM, SKOJOTHHU U
MEIUIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYyYHBIX OOIECTB, U IMMyOJIWYHO MPEICTABIATD
MOJIyYEHHBIEC PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIIUSAX;

YMEHHE OILICHUBAaTh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAHUNA B 00JaCTH
OMOJIOTUM W MEIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMPABIECHHOE
M3MEHEHUE TeHOMA U CO3JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp  Oyaymiedt  mpodecCHOHATbHON
JESITeIbHOCTH B 00JIaCTH OMOJIOTUH, MEIULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO
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XO3sIiCTBa, MUIIEBOM  MPOMBILIUIEHHOCTH, YIJIyOJIATh  MO3HABATENbHBI  HMHTEpEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH mpodeccud U MPOAOHKCHHUE
OMOJIOTUYECKOTO 00pa30BaHus B OpraHU3ALMIX CPEIHEro NMpodecCUOHAIBHOIO U BBICIIETO
o0Opa3oBaHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OUOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK,
B (pOpMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TTIO3HAHUU 3aKOHOB
OpUPOABl U PEHICHUH JKOJIOTMYECKUX MpOOJIeM YeIOBEYECTBA, a TakKe B pEUICHUU
BONPOCOB  PAIMOHAIBHOTO MPUPOJONONB30BaHUS, U B (POPMUPOBAHUU I[IEHHOCTHOTO
OTHOIIECHUS K TPHUPOAE, OOIIECTBY, YEIOBEKY, O BKIJAJE POCCHUHUCKUX U 3apyOeKHBIX
yU4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHY;

yMEHHUE BIAJETh CUCTEMON OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET OMpEe/EICHUS
Y TIOHMMAaHHUE CYHUIHOCTH OCHOBOIIOJIATralOMIUX OMOJIOTMYECKUX TEPMHHOB M MOHSATUH (BHUI,
sKocucTema, Ouocdepa), Ouosoruyeckue Teopuu (dBojronoHHas Teopusi Y. JlapBuHa,
CUHTEeTHYecKasi Teopust 3Boironun), yueHus (A. H. CeBeproBa — 0 myTSX W HalpaBIEHUSAX
sBosounu, B.M. BepHaackoro — o Ouocdepe), 3akoHbl (F€HETUYECKOTO paBHOBecus K.
Xapau u B. BaitnOepra, 3apoasimeBoro cxojctsa K. M. bapa), npaBuna (Mmuaumyma lO.
JIubuxa, HSKOJIOTMYECKOW MUpPaMUIbl DHEPTrUM), TUNOTe3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHUE BIIAJIETh OCHOBHBIMHM METOJAMHU HAYYHOIO ITO3HAHMS, HCIOJIb3yEMBIMU B
OMOJIOTMYECKUX HCCIICOBAHUSIX MHUBBIX OOBEKTOB M 3KOCHUCTEM (OINHCaHUE, U3MEPEHUE,
HaOJII0ICHUE, DKCIIEPUMEHT), CITIOCOOAMU BBISIBJICHUSI M OILICHKW aHTPOTIOTEHHBIX NW3MEHEHUM
B [IPUPO/IE;

YMEHHUE BBIACIATh CYUIECTBEHHbIE NPHU3HAKHU: BUAOB, OMOTE€OLIEHO30B, YKOCUCTEM U
ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO M Pa3phIBAIONIEr0 €CTECTBEHHOTO OTOOpa,
AJUTONATPUYECKOTO M CHUMMATPUUYECKOTO BHUA000pAa30BaHUS, BIUSHUS JBUKYIIUX CHII
ABOJIFOLIMU HA T€HO(OH] MOMYJSLMU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpeie OOUTaHus,
Yyepel0OBaHus HaNpaBJICHUN SBOJIOLMH, KPYroBOpOTa BEIIECTB W IOTOKAa JHEPTrUU B
HKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEK]Y MPOLECCAMHU HSBOIIOLMH, ABWKYIIUMU
CUJIaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCHUCTEM M TMPHUCIOCOOJIECHUSMU K
HUM OPraHU3MOB;

YMEHHE BBISBIISATh OTJIWYUTEIbHBIC MPU3HAKU >KUBBIX CUCTEM, MPUCIOCOOJEHHOCTH
BUJIOB K cpele oOuTaHus, aOUOTHYECKUX U OHOTHYECKUX KOMITIOHEHTOB HKOCHUCTEM,
B3aMMOCBS3€l OpPraHu3MOB B COOOINECTBAX, aHTPONOTEHHBIX H3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTHU;

yMEeHUE UCII0JIb30BATh COOTBETCTBYIOILINE apryMeHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJMKY JUIS JIOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Ppa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB M Cpeabl OOWTaHWS, €IUHCTBA
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YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAHEHHUS MHOT000pa3wsi BUIOB U IKOCHUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS TIPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OWOIIOTUYECKHE 3aJauH, BBISBIATH MPUYMHHO-CIIECICTBEHHBIC CBS3H
MEXTy HCCIEAYEMBIMH OWOJIOTHYSCKUMHU TIPOIECCAMH U SIBICHUSIMH, JIeJaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBITOJIHATE JTJA0OPATOPHBIEC W IPAKTUIECKUE pabOThI, COOTIOAATH TTpaBuia Mpu
paboTe ¢ yueOHBIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bI, MPOBEPATHh HMX OSKCICPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyIpys IIeNlb HCCIEAOBAaHUs, aHAJU3UPOBATH IOJYYCHHBIC pE3yNbTaThl W JeNaTh
BBIBOJIBL

YMEHHE y4acTBOBATh B yUeOHO-HCCIIEIOBATENILCKON paboTe M0 OMOIOTHH, YKOJIOTUU U
MEIHIIMHE, POBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYIHO MPEACTABISAThH
TIOJTyYeHHBIC PE3yIbTaThl HA YICHHUSCKUX KOH(PEPEHITUX;

YMEHHE OIICHWBATh THIOTE3bI M TEOPUH O TMPOUCXOKICHUW >KU3HH, 4YEIIOBEKa U
YEJIOBEUECKUX pac, O MPUIMHAX, MOCICACTBHAX U CIIOCO0aX MPEAOTBPAIIECHUS TII00ATBHBIX
M3MEHEeHU B buocdepe;

YyMEHUE  OCYIIECTBISITh  OCO3HAHHBIM  BBIOOp  Oynymed  mpodeccruoHaabHOM
JeSTENbHOCTH B OOJACTH OWOJIOTHH, OKOJOTHUHU, MPUPOIOIOIH30BAHUSA, MEAUIUHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTMHM, BETCPUHAPHH,  CEJIBCKOTO  XO3SHCTBA,  MHIICBOM
MIPOMBITIUICHHOCTH, YTyOJsaTh MO3HABATEIBHBIN WHTEPEC, HANPABICHHBIM HA OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIICH Tpodeccur M MPOJOJKEHUE OHOJIOTMYEeCKOro oOpa3oBaHUS B
OpraHu3alMIX CPEAHET0 MPOo(HECCUOHATHFHOTO U BBICIIIETO 00pa30BaHUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC »
Kosaun4vecTBo 4acoB
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM KonTpoa MpakTHyeckue JnewTpounkIe (WHPPOBHIE)
TPOTPAMMEI Bceero BHBIC paﬁoTH 06pa30BaTeJ'IbHLIe PECYpPChI
padoTbI
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3YYCHHE 2
3 buoinorus kneTku 2 05
4 XHUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 CtpoeHue u GyHKINH KIETKU 8 2
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPTUU B KIETKE
7 HaCJ'IeI[CTBeHI'{.a}I uHbopMaIus u 9 05
peaym3anys €€ B KIIETKe
8 JKnu3HEHHBIH UK KIETKA 6 1
9 CtpoeHue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1
14 I'eHeTrKa yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BrOTeXHOIOrMs M CHHTETHYECKas 4
OMoJIOTHS
17 PeszepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 102 0 13
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[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC »

(c yuetom paboueit mporpamMmbl BOCIIUTAHUS U IPUMEHEHUS

000pyZI0BaHUs IIEHTPOB 00Pa30BaHUsI €CTECTBEHHO-HAYUYHON U TEXHOJIOTMYECKOM
HarpaBjeHHocTel eHTpa « Touka poctay)

KoauuecTBO 4acoB

KonTp Mara
Ne 0JILH IlpakTH
Tema ypoka H3Yy4eH
n/m Bcero bie yecKkue st
pa6or  padoThbI
bl
1 buonorus kak KOMIUICKCHAs HayKa U Kak 1 04.09
4acTb COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOWCTBA 1 07.09.
3 YpoBHEBas OpraHU3aIys KUBBIX CUCTEM 1 08.09.
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1 11.09.
Knerounas Teopus
MeTo1bl MOJIEKYSIPHON U KIETOYHOMN 14.09.
ouonoruun. [IpakTrdeckas pabora
5 «M3y4yeHne MeToI0B KJIIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
muddepeHIaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)»
6 XUMHYECKHI COCTAB KIIETKH 1 15.09.
7 MuHepasbHbIe BEIIECTBA KIETKH, UX 1 18.09.
Ouosnoruveckas poib
Opranuyeckue BEeIEecTBa KJIETKH — OEJIKU. 21.09.
8 JlabopaTtopHas pabota «OO0Hapyx eHne 1 05
OCJIKOB C TTOMOIIIHI0 KAYECTBEHHBIX
peaxkuuii»
9 CaoiicTBa, kinaccuukaius u GQyHKIUNA 1 22.09.
OeNKOB
10 Opranndeckue BelecTBa KIETKH — 1 25.09.
YTIEBOIBI
11 Opraandeckue BenecTBa KIeTKH — 1 28.09.
JIUTTATBI
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 05 29.09.

JlabopaTtopHnas pabora «HccinenoBanue
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HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPraHu3MOB»

13

14

Crpoenue u pynkuuu ATO. [pyrue
Hykneosuarpudocharsr (HTD)
CexBenupoanue JIHK. MeToasl reHOMHKH,
TPAHCKPUIITOMUKH, TPOTCOMUKH

02.10.

05.10.

15

16

17

18

19

20

21

MeToapl CTpYKTypHOU OHOJIOTUN

Tunel knertok. [Ipokapuorndeckas kierka

CTpoeHue 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas padora «M3yueHue cBOHCTB
KJICTOYHOI MeMOpaHbI»

[ToBepxXHOCTHBIN amnmapar KIeTKU

OaHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[TpakTuueckas pabota «3yuenue
JIBUOKEHUS LIUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaX)

[TomyaBTOHOMHBIE OPTaHOUBI KJIETKH:
MUTOXOHJIPHH, TUTacTU bl JlabopaTopHas
pabota «lccnenoBanue mia3Monn3a u
JITIa3MOJIN3a B PACTUTEIBHBIX KJIETKaX)

HeMeM6paHHHe OpraHou bl KJICTKHU

0.5

0.5

0.5

06.10.

09.10.

12.10.

13.10.

16.10.

19.10.

20.10.

22

23

24

25

26

27

Crpoenue u GyHKIUH 1pa

CpaBHMTENbHAS XapaKTEPUCTHUKA KIETOK
sykapuot. JlabopaTopHas padora
«V3ydyeHune cTpoeHus! KJIETOK pa3InyHbIX
OpPTraHU3MOBY

AccuMuISIIYS U JUCCUMMWIIALIUS — JBE
CTOPOHBI MeTaboau3Ma. THunbsl oOMeHa
BeecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEepMEHTOB
(Ha mpuMepe amuIIa3bl WK KaTajaa3bl)»

DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOro MeTabonu3Ma. JlabopatopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacIICIUICHHs IEPOKCHIa BOAOPOA B
PaCTUTENBHBIX U KUBOTHBIX KJIETKaX)

benku-akTuBaTOpPBI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
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0.5

0.5

23.10.
26.10.

27.10.

09.11.

10.11.

13.11.




16.11.

28 @DOoTOCUHTE3
XemocuHTes. JJaboparopnas padota 17.11.
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHbBIE OpraHU3Mbl. Buabl OpokeHusl. 20.11.
30 JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JIbIXaHUS
31 AdpoOHBIE OpraHU3MBbL. JTarbl 23.11.
HHEPTreTUYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TpaJueHTa 24.11.
32 npotoHoB. Cunre3 AT®: pabota
npotoHHON AT®-cuHTa3bI
33 Peakmui MaTpraHOTO CHHTE3a 27.11.
o 30.11.
34 Tpanckpunuus — Matpuunbiii cuaTe3 PHK
35 TpaHcasus u e€ Tarbl 01.12.
36 KomupoBanue amunokucior. Poias pubocom 04.12.
B OMocuHTe3e Oenka
37 Opranuzanus renoma y mpokapuoT u 07.12.
IYKapHOT
38 MouJiekyJisipHble MeXaHU3MbI IKCIIPECCUH 08.12.
TeHOB Y DYKapuoT
Bupycel — BHeks1eTOUHBIE (POPMBI )KU3HU U 11.12.
39 oOnuratHele napa3utel. [Ipaktudeckas 0.5
pabota «Co3naHue MOEIN BUPYyCa»
40 BupycHble 3a001€eBaHus Yel0BEKa, 14.12.
JKUBOTHBIX, PACTCHUHN
41 HanorexHonornu B OMOJIOTHH U MEIUIIMHE 15.12.
42 JKU3HEeHHBIN UK KIETKU 18.12.
43 Matpuunslii cunte3 JTHK 21.12.
Xpomocomsl. JTabopatopHas pabota 22.12.
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 Jlenenue KIETKA — MHTO3 25.12.
Tunel kneTok. KapuokuHes v IUTOKUHES. 28.12.
46 JlaGopatopHas pabora «Habnronenue 05

MHTO32a B KJIETKaX KOHYMKA KOpeIIKa JTyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)»
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29.12.

47 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK 1

48 Opranu3M Kak eIuHOE 11eI0e 1

49 Tkanu pacrenuii. JJaboparopuas pabora 1 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 1 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB LIBETKOBOT'O 1 0.5
pacTeHus»

52 Ornopa Tena opranu3mMoB

53 JIBr>KeHHEe OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JlpixaHue opraHu3MoB 1

57 JlpIxaHue m03BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBenocHas cucrema 1o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MOB 1

62 NMMmyHHast cuctema yenoBeka 1

63 Pa3npaxuMocTs U perynsinus y OpraHu3MoB 1

64 I'ymoparneHast perysius 1 9HJI0KpHHHAS 1
crcTeMa KUBOTHBIX M YelIOBEKa

65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB

66 [TonmoBoe pazMHOXKEHHE

67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«M3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIpenapaTax»»

69 WMunuBuayabHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

20 3aksajika OpraHoB M TKaHEeH U3 1
3apOIBIIEBHIX JINCTKOB

71 Poct u pazButue xxuBoTHBIX. JlabopaTopHas 1 0.5
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pabota «BpIsiBIEHNE MPU3HAKOB CXOJCTBA
3apOoABIIIEH TO3BOHOYHBIX )KUBOTHBIX)

72

73

74

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaboparopHnas pabota «CTpoeHHE OPraHOB
Pa3MHOXEHHS BBICIINX PACTCHUN
HcTopust CTAHOBJICHUS M Pa3BUTHS
TCHETUKHU KaK HayKd

OCHOBHBIC TIOHSITUSI U CUMBOJIBI T€HETHKH.

JlaGopaTtophnas pabota «Jlpo3zodriia kak
00BEKT TeHETUICCKUX UCCIICIOBAHMI

0.5

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[{uronornueckrne OCHOBBI MOHOTHOPHTHOTO
CKpEIMBAaHUS

77

78

79

AHaJ'II/ISI/II)YIOI_Hee CKPCIIMBAHHC. Henomnnoe
JAOMUHHPOBAHUC

JurulpunHoe ckpeniBaHue.
[TpakTuueckas pabota «3yuenue
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS
y Ip030(HUITBI»

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/IILHOI‘O
CKpCIIUBaHUA

0.5

80
81

CIIGHJ'IGHHOG HACJICOAOBAaHUC IPU3HAKOB

XpOMOCOMHaH TEOpHUA HACICACTBEHHOCTU

82
83

T'e”eTuka nmona

I'eHOTHI KaK 1LI€1OCTHAs CUCTEMA

R

84

I'eneTnyecknii KOHTPOJIb PA3BUTHUSA
pacTeHNM, )KUBOTHBIX U YEJIOBEKA

85

86

N3MeHUnBOCTH ITPU3HAKOB. Buibl
U3MEHYUBOCTH

MO,[[I/I(l)I/IKaI_[I/IOHHaH HU3MCHYHUBOCTD

87

BapuanuvoHHBI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOU(PHUKAITTOHHON H3MEHYMBOCTH.
ITocTpoeHue BaprallMOHHOIO psifa u
BAapUALMOHHON KPUBOI»

0.5

88

I'emoTunmueckast N3AMEHYNBOCTb.
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KoMOunaruBHast N3MEHYHUBOCTE

MyrannonHast ”3MEHYUBOCTD.
[IpakTuyeckas padora «MyTtanuu y

89 1 0.5
Tpo30(huiIbl (Ha TOTOBBIX
MHUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 1
ONUreHeTHKa v SITUTeHOMUKA
01 ['eneruka yenoseka. [IpakTuueckas pabota 1 05
«CocTraBieHue 1 aHajau3 POAOCIOBHON '
92 Metoapl METUIIMHCKON T€HETUKHI 1
3Ha4YeHHE MEIULIMHCKON T'€HETUKY B
93 MIPEAOTBPAIIEHUH U JICUCHUH TeHETHYECKUX 1
3a00JIeBaHUH YeIoBeKa
OCHOBHBIC TIOHATHUS CEJICKITHH.
94 JlaboparopHnas pabota «3ydueHue copToB 1 05
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] IOMAIITHUX
YKUBOTHBIX)
MeTto/1bl ceeKIMOHHON pabOThI.
95 JlabopaTtopHast pabota «3yueHue MeTo10B 1 0.5
CEJICKIIH PACTCHHII»
JloCcTH>KEeHMS CeJIEKIMU PACTEHUM U
96 XKHUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBuBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TeHETHUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npousBojcTBa. [IpakTuueckas padora 1 0.5
«3yueHne 0O0beKTOB OMOTEXHOIOTHUIY
99 OcHOBHBIC HANPABICHUS CHHTETUICCKOM 1
Oouosioruun
100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHUS
101 MenunuHckrue OMOTEXHOIOTUH
102 Pesepaubrit ypok. [loBTopenue, 060061eHmE, 1
CUCTEMAaTH3AIIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME
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