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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro mnpeamMera «bHOOTUs» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboyeil mporpaMmbl
BOCITUTAHHUS.

VYuebnsii npenmer «buomorus» yrimy6néHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB INPEAMETHOM 001acTu «EcTeCTBEHHO-HAYUHBIE NPEAMETHIY.
Cornacuo monoxenussm O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanv 00y4eHus Ha YpOBHE CPETHET0
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKM,
CpeOHMM OOLIMM, CpelHUM NPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KQXKJIbIN U3 ATUX y4EOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEUICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpPodopUeHTALHEH
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH HAy4YHOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus” naér npencraBieHue O eI U 3aj1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpHUPOBAHHME MO paszielaM U Temawm,
pacripenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yuYe€HHEeM OHMOJOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarogaps 4yemMy IPOCMaTpHUBAEeTCsl  HANpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTUPOBAaHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBILIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXaromled mpupoiHoil cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pe3ynprataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
NeSITeIbHOCTH O0YYaloIMXCcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ounonoruveckoe o0pa3oBaHUE B MIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YIITyOJICHHE 3HAHUN
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Wzyuenue yuebHOro nmpeamera «bruonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHUPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJISIET CHUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHHM OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/efloB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpEeHbl U YTriayOIeHbI
OMOJIOTHYECKHE 3HAHUS O PAaCTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



OOIIMX 3aKOHOMEPHOCTSX MKHU3HHU, [OINOJHHUTEIbHO BKJIKOYEHBl OMOJIOTMYECKHE CBEAEHUS
IPUKIAJHOTO U MOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, MOTY4EHHBIMU O0YYaIOIMMUCS IPU U3YYEHUHN (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHomy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE AJIS )KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3allH,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKLIUU, OMOTEXHOJIOTHU U CUHTETHYECKOM
OMOJIOTHH, aKTyaJU3upPyOTCsS 3HAaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOubiii mpenmer «buonorus» TpU3BaH O0ECIEYUTH OCBOCHHE OO0YyYaIOUIMMHUCS
OMOJIOTHYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB U MpPaBWUiI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MMpa, 3HaHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OMOJOTMH, MPHUKIATHBIX aCMEKTax
Ouonornyeckux 3HaHui. /[ pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaa B COJEpKaHUU MPOrpaMMBbI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHUS W Pa3BUTHS TOW WJIM MHOU
o0iacTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarlImUMHUCA 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMHUPOBAHUHU HHTEpEca
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON EATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, W K
BbIOOpY yueOHOT0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHuUs.

JlocTtrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMSIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W IMpaBWiIax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHSX W COBPEMEHHBIX HCCIIEJIOBAaHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHHUA  JKUBOM  MPHUPOABI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OuoJoruu,
HMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUU, OMOTEXHOJOTHH U CUHTETHYECKOM
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHMSIMHU: CaMOCTOSITEIbHO HAaXOJIUTh, AHAIM3UPOBATh U
UCIIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIBHO-



SKOHOMMYECKUMH M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH [eATENPHOCTH 10 OTHOIIEGHUIO K OKPY)KAIOLIeH NpUPOIHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAE€H; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npoduIakTUKU UH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeUeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYalUSIX MPUPOTHOTO U
TEXHOTEHHOT'O XapakKTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTu
OuoJjoruu;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEIOBAHUSMU B OHOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEe OWOIOTHYECKOro HCCIEeIOBaHUs, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOUIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ O0beKTaM H SBJICHUSM; (OpMUpOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHre 00yJarIMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPHUPOIO0IIONb30BAHUH
(cobOnrosenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCUCTEM, Ouochepsi),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE HCIOIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIMMHCS WHIUBUAYaIbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLICH mocienymomeMy IpodheccCuoHaITbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
HEJIEIIO).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HaNpaBICHHOCTH Ha MPOJOJIKEHUE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM INPU OOy4EHHHM OMOJIOTMU Ha YIriyOJNEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux padotr. Takke ywacTtue oOydarommxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENbCKUX  paboT, TeMaThka KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.

JeITeJIbHOCTh YUMTEJIsl € y4eTOM padoyeil MporpaMMbl BOCIIUTAHUS

- UCIOJIb30BAHUE COJIEPKAHUS yueOHOro npeamera i GopMUpOBaHUS y 00ydaroLIMXCs
POCCHUICKHUX TpaJULMOHHBIX JyXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH,
POCCUICKOTr0 UCTOPHUUECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MPOCBEIIEHUS;

- MpUBJIEYEHNE BHUMAHUS OOyUYaIOUMXCs K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
NpPEIMETOB, SIBJICHUH M COOBITUH, WHHUIMHUPOBAHHE OOCYXIEHUI, BbICKa3bIBAaHUI CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUICHUS K HM3Y4aeMbIM COOBITHSM, SIBICHUSM,
JIULam;



- MIPUMEHEHHUE UHTEPAKTUBHBIX (hOPM YIeOHOM pabOTHI 00yJarOIINXCS,

- noOyxaeHne oOydyaromuxcst coOJItoaTh HOPMbI TOBEJCHMSA, IpaBHia OOIICHUS CO
CBEPCTHHKAMH U TIeJaroraMy; YCTaHOBIIEHUE U TIOJJIEPKKY T00poKeIaTenbHOi aTMochepsr;

- opranuzanus medcTBa MOTUBUPOBAHHBIX U JPYAUPOBAHHBIX OOYYarOMIMUXCS Hal
HEYCIEBAIOIIMMU  OJHOKJIACCHUKAMH, B TOM 4YHCJIE€ C OCOObIMH 00Opa30BaTeIbHBIMU
NOTPEOHOCTSIMU;

- WHUIIMAPOBAaHUE W TOJIEP)KKA HCCIICAOBATENBCKOM M MPOEKTHOH JIEATENbHOCTH
oOydaromuxcsi B (opMe WHIUBUAYAIBHBIX M TPYNIOBBIX MPOEKTOB; MPUMEHEHHE AKTHBHBIX
dbopM opranuzanuu yueOHoOM IesTEeIbHOCTH Ha YPOKe

COILEP KAHUE OBYYEHUS
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIICJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHUOJIOTHU.
buonornueckue Hayku W u3ydaemble UMHU TpobiemMbl. DyHIaMEHTalbHbIC, MPHUKIAIHbIE U
MOMCKOBBIE HAYYHbIE CCIIEOBAHUS B OMOJIOTUH.

3HayeHne Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie c¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckui, WM. II. IlaBmos, U. U. Meunuxos, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTUMH Haykamuy, «CucteMa OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus ouonorun. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CIIOXXHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alUs, CaMOBOCIPOU3BEIAECHUE, PaA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouoctepnsiid. [Iporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznep kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTaHHU3AIUH.

N3yuenne xuBbIX cucteM. Mertoapl Ouonornueckord Hayku. HaOmromenue, usmepeHwue,
AKCIIEPUMEHT, CHUCTeMaru3aiusi, wmeraaHanu3. lloHsTHEe O 3aBUCMMOM M HE3aBUCUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenta. [locraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonstue BEIOOpPKU U €€ gocToBepHOCTh. Pazdpoc B 6uonornyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3yslbTaToB. [IpHUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpan U



Tabmuubl u cxembl: «OCHOBHbIE IPHU3HAKU JKU3HW», «buosorndyeckue CUCTEMBD,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OPraHU3alUU KUBOM MPUPOAb», «CTpoeHNE )KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE sl IPOBENCHUS HAOIIOACHUHN, U3MEPEHNUH,
IKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHuE pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnmanbHOe  HEHTPU(YTHPOBAHHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue QuKCUposanHvlx Kiemok. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JdeMoHcTpannn

IToptpersr: P. I'yk, A. Jlesenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «Mctopus
pa3BUTUS METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owoioruu (xpomartorpadus,
anexkTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1L[P)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOJIEMEHTHI. Boia u e€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYISLUU.
MuHepanbpHbIe BelECTBA KIETKH, UX OHoorndeckas posb. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, MenTuigHas
CBs3b. BTOpuuHas, TpeTuuyHas, yeTBepTUYHAs CTPYKTyphl. [leHarypamus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue QyHKuun
YTJIEBOJIOB.

Jlunuasl.  I'mapoduneHo-rHIpodoOHBIe  cBoifcTBa.  Knaccudukanmss — aummmaos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OHMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenue HykienHoBbIX KucioT. HykieoTuusl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pyukuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Ctpoenne monekynsl AT®. Makposprudyeckue cBa3u B moJiekysie AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHoBIeHHBIE TEPEHOCYUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CrpykTypHas Ouosnorus: OMOXMMHYECKHE M OMO(DHU3WYECKHUE HCCICAOBAHHUS COCTaBa H
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiniekyl. Mooerupoganue cmpykmypol u  QyHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin u opeanuyecKuti CuHme3s OUOMONEKYT U
UX HenpupoOOHbIX AHALO208.

JdemoHcTpauMu

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

Huarpammsl:  «PacnpeneneHne XMMHMYECKMX 3JEMEHTOB B HEXHUBOH INpHpOJEY,
«Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B KMBOM MPUPOLE».

Tabmuubl u cxemsl: «llepuoanueckas TaONMLAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3MoB», «CTpOEHHE MOJEKYIbl OenKay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTE», «CTpoeHue MoeKyiIbl ATD».

ObopynoBanue: XUMAYECKas MOCy1a 1 000pyI0BaHHE.

JladopaTopnas padora «OOHapyxeHHE OEJTKOB C MTOMOIIbIO KAaUeCTBEHHBIX PEAKITUN».

JlaGopaTopuas pabora «/ccienoBaHue HYKJICMHOBBIX KUCIJIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbel KIETOK: dyKapHOTHUYECKass W mpokapuorndeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKU.

Crpoenue mnpokapuoTHueckold KieTku. KierouHas cTeHka OakTepuii u  apxem.
OcoOeHHOCTH CTPOCHUs TeTepoTpoHOI U aBTOTPOGHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne n (QyHKIIMOHMPOBAHUE dyKapHOTHUecKoW kieTku. [Inasmaruueckas memOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTtudeckoil MemOpaHbl. TpaHcopT BelIecTB uepes
I1a3MaTHYECKyl0 MeMOpaHy: mnaccUBHBIA (quddys3us, obnerd€éHHas nud@ysus), aKTHBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. Knerounas creHka.
CrpykTypa 1 GyHKIMH KIETOUHOM CTEHKH pacTeHH, rpuOoB.

[urornazma. Ilutozoms. [lutockener. [IBmkenue nurtorasmbl. OpraHOWIBI KIIETKH.
OnHoMeMOpaHHbIE OpraHOMbl KJIETKH: sHAoIazmaTuueckas cetb (D1IC), anmapat [Nombmxu,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOWUJOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Inankuil  (arpaHyssipHBbI)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka 6enxog ¢ annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPHM, TIJIACTHIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH U miacTuj. [lepBUuHBIE, BTOPUYHBIE U CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHuil.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
kinetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Mukpogunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHHe U [BHKEHHE KIYTUKOB U PECHUYEK.



Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCcTBEHHOE PacHoOIOKEHHE XPOMOCOM B HMHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaTuHa — TUCTOHBIL. J{uHamuxa s0epHOuU
o0bonouku 8 mumose. Aoepuwviii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpauMu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIpU», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIIpenapaThl PacTUTEIbHBIX, MKHUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0akTepUuabHbIX KJIETOK.

JlabopaTopnasi pa6ora «l/3ydueHue CTpoeHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PAaCTUTENbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBIKEHUS IIUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX)».

Tema 6. O0MeH BeleCTB U IPeBpallleHHe SJHEPIMHU B KJIeTKe

ACCUMMIISINS ¥ JUCCUMIIIALUS — JIBE CTOPOHBI MeTabonmmu3ma. Tunbsl 0OMEHa BEUIECTB:
aBTOTpOGHBIK H  TeTepoTpodHBIA. YdyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHnepreruyeckoe oOecrieueHne kieTku: mpespamienue AT® B oOMeHHBIX THpolieccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHTHl, UX CTpOEHHE,
cBoiictBa m mexaHusMm peiictBus. Kodepmentsl. Orinnuus (EepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX peaKkIMil OT pa3InYHbIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIEeCTB B KieTke. DorocuHTEe3. AHOKCU2EHHbIU U
oxcueennvlll  omocunmes y baxmepuu. Ceemocoduparowue nueMeHmsl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xyoporuactoB B mporuecce porocunte3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs. u CAM-munvi pomocunmesa. IponyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XeMocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOHbIE OakTepun. 3HaUCHUE XEMOCHHTE3A.

AmnaspoOHble opranu3mMbl. Bunel Opoxenus. [IpogykTel OpoxeHHs U MX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oose3Hel.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOTo oOMmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonorunueckoe okuciaeHHe, U KIETOYHOE JAbIXaHHE. Ponb MUTOXOHIpHI B Ipoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOe (GocHOpHINPOBAHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3svl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepea  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpaLun



[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHHTE3», «JHEPreTHUYECKUid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTHUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

Jladoparopnasi padora «l3yyeHue (QepMEHTAaTUBHOrO pacCIICIICHUS TEePOKCHIIA
BOJIOPOJia B PACTUTEBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopMauus U peaju3anus €€ B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanusanus HaciencTBeHHOW HH@OpMmauuu. ['eHeTuueckuil KoJl, €ro CBOMCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJLIETbHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Yyactue TpancrnoptHeix PHK B OmocmHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanusi akTHBHOCTH TE€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneumwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz d6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaL U

IToptpetsr: H. K. Konbuos, /1. . IBanOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJETU BUPYCa.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTHUECKUNA) MEPUOIbI
uHTEp(Pa3HI.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TejloMepasa.



XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA M TaruIOWTHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOCOMBI. [1010BBIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJSAUIME B HUX Hpolecchl. TuImbl
muto3a. Kapuokunes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro uukia kieTkd. [IporpamMmupyemas kierouHas ru0enbp —
aronTo3.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemrka» — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmumel U cxembl: «JKU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKpoIpernaparbl: «MHTO3 B KIETKax KOpeuika
JyKay.

JlabopaTropnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuUTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHuanbHble
OpraHU3MBlI.

B3auMocBA3b 4acTeid MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
Opranusm Kak enuHoe neinoe. I'omeocras.

Tkanu pacreHuidl. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUH U pacrloiIoXKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4YeJOBeKa. TUIBl JKUBOTHBIX TKaHEW: SIUTEIUAlIbHas,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOEHUS, PYHKIMHA M PaCHOJIOKEHUS
TkaHed. Kapkac pacrenuil. CkeneTbl OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX.
HapyxHbiii 1 BHyTpeHHMI ckeneT. CTpOEHHUE U TUITbI COEIUHEHHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKIIETOUHBIX OPTraHHW3MOB: aMEOOHIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX pPACTEHUH: TPONM3MBlI W HACTHU.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIl U UX paboTa.

[luranue opranuszmoB. [lornomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. [lutaHue >XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE MHIIEBAapEHHUE.
[lutaHne TO3BOHOYHBIX KXUBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucrema yeinoBeka.

Jpixanue opranu3moB. [Ipixanue pactenuii. J[prxanue »wuBoTHBIX. [uddys3us razos yepes
MOBEPXHOCTh KiIeTKU. KokHoe nbixanue. [[pixarenpHas moBepxHOCTh. JKaOepHoe m JErouyHoe
IpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOEHHUs JIETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YejoBeka. MexaHusm
BEHTWISIIIMK JETKUX y ITUI] U MIEKONUTAOIMUX. Perynsius apixanus. JlpixareabHbie 00BEMBI.



TpaHcmoOpT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuUil. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCylnbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUMBOTHBIX.
CokparutensHble Bakyoiw. Opransl BbineneHus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIIETUTEIBHON CUCTEMaMU. BplneneHne y MmO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u pyHKunoHupoBanue Heppona. O6pazoBaHue MOYH Y YETIOBEKA.

3ammrTa y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M MX TPOU3BOJHBIE. 3alllUTa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBI M TyMOpajlbHbII HMMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenu@uueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocanuTtenbHbie OTBETHI
opranu3mMoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiuMss 'y OpraHu3MoB. Pa3npakxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. POocToBble BeleCTBa U HX
3HAYCHHUE.

HepBuas cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KMBOTHBIX. OTIenbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEPIIEKCHI.

I'yMopasibHast peryisiMss WM SHAOKPHHHAs CUCTEMa >XMBOTHBIX M 4enoBeka. JKernesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKpPUHHOH cucteM. ['unortanamo-runodusapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnos.

Tabmunpel u cxeMmbl: «OAHOKIJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocrerimme», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CcTpoeHHe HaceKOoMbIX», «TkaHu pacTeHMID,
«KopueBsie cuctembr», «Ctpoenune ctebnsi», «CTpoeHHe IUCTOBOM TUIacTUHKHY, «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass cUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMMyHUTETY,
«Kumeunononoctasle», «CxeMa nuTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHne ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOEHHE JO0XKIAEBOTO
uyepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHasg cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIONIIUXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIAPHl KOMHATHBIX pacTeHUi, repOapuu pacTeHUI pa3HbIX OT/ENOB, BIAXKHbIE MpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,



o0opysoBaHuEe [ JEMOHCTpAllMd IOYBEHHOIO U BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuierieHus Kpaxmaina M OelkoB ToJ JaeicTBUeM (epMEeHTOB, 00OpydOBaHUE JUIS
JIEMOHCTpPALIMK OIBITOB 110 U3MEPEHMIO KU3ZHEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

JlaboparopHas padora «/3yueHue TKaHel >KUBOTHBIX».

JlabopaTopnasi paGora «l13yueHne opraHoB IBETKOBOI'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

@®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoYasi BEreTaTUBHOE) U 1MOJI0BOE. Buabl
0ecIooro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIALNSA, (PparMeHTalHs, KIOHHPOBAHHE.

[TonoBoe paszmHoxeHue. IlomoBele kieTkM, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢cMbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpieBoe paszpurhe. lameroreHe3 'y JkMBOTHBIX. [lonoBble — Kemne3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe W 3MOPUOHATBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUSI:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBrayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Craguu aMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunbl apobnenus. /Jemepmunupogannoe u Hedepmunuposantoe opoobuenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIICKOMHUTAIONINX. 3apOJBIIIEBbIC JUCTKUA (TacTPYJISAIus).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pasBUBAIOIIErocss 3apofblma (3MOpHOHANbHAsT MHAYKLHMSA). 3akjiajka I[IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKMX B3aMMOJEHCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuonanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HEMPSMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHUS y KUBOTHBIX M 4eloBeka. [lepuonbl OHTOreHes3a uyelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u paszButue pacreHuil. I'ametrodur u cnopodur. Meio3 B KMU3HEHHOM
nukie pacrennit. OOpa3oBaHue crop B Tporecce wmeio3a. [lamerorenes y pacTeHUM.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpaL UK

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHHE», « THUIbI 6€CIOIOro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHIEKIETKH W CIEePMATO30HIa»,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaiCKOro
Kyka», «Pa3Butue capanumn», «Pa3Butue IArymku», «/IBolHOE OIIOOTBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOOJBHBIX M JABYJIOJIBHBIX PAaCTEeHUN», «OKW3HEHHBIN LUK



MOPCKOM  KamyCTbl», <OKWU3HEHHBIM LMK MxXa», <OKWU3HEHHBIM LMK MarnopOTHUKAY,
«KU3HEHHBIN LUKII COCHBIY.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO301I0B,
Mozeib «L{uKiT pa3BUTHS JIATYILIKI Y.

JlaGoparopnass pabGora «/3yueHue CTpOeHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass pa6ora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropus cTaHOBIICHHS M pa3BUTHS T'CHETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM TreHeTuku. Paborer H. K.
Konbiona, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTUYHBIE XPOMOCOMBI, aJlJIeIbHbBIE
T€Hbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, TUTOIOTHYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmue! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMBbI CKPEIIBAHUS.

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FT€eHETHYSCKHUX MCCIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacuieruieHus mpu3HakoB. [{utonorundeckre 0CHOBEI MOHOTHUOPUIHOTO CKpelnuBanus. [ umnoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTouHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpH HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrNYecKkre OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHMUS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleI0BaHNe
TE€HOB, HAPYIIICHUE CIETUICHUS MEX Ty TeHaMU. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHBIf M rereporaMeTHbId TOJ. ['eHeThyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIUVIEHHBIX C MIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBuE HeaUIeNbHBIX T€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PAa3BUTHUS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTmueckue
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TApa3suT» U «XO35UH —
MUKpoOHnoMy. ['eHeTHUecKre acTeKThl KOHTPOJIS U U3MEHEHUSI HACcIeICTBEHHON nH(popManuu B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLun



[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «llepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuit 3akon MeHnens»,
«AHanu3upymollee ckpeuuBanuey, «HenomaHoe nomuHupoBanuey, «CLemIeHHOE Hacle10BaHNue
MPU3HAKOB y Apo3oduib», «'eHeTuka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quiib»,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENIb sl JEMOHCTpPAIlMA 3aKOHOB €IMHO00pa3usi THOPHUIOB IEPBOTO
IIOKOJICHUSI M PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLUEIIJIEHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTUOPUAHOTO CKPEUIMBAHUSA Y
JPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yiabTaTOB AUTHOPUIHOIO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopmMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. Bujasl HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MoudukaronHass ©3MEHUYUBOCTb. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAITOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunoHHslll psi M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

['eHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHINYECKON H3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTO Pa3HO00pa3us
B IIPEJIENax OJTHOTO BU/A.

MyrtanroHHass W3MEHYMBOCTb. Bunapl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOMJIA3MAaTHYECKHE MYTaIUH.
ComaTtnueckne M 1OJOBblE MyTauMd. IIpUumHBI BO3ZHMKHOBEHHs MyTaluuid. MyTareHbl M HX
BIIMSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacneictBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u 3MUSEHOMUKA, POJb INULEHEMUYECKUX (aKkmopos 6 HACie008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl 1 cxembl: «Buapl u3MeHUMBOCTHY, «Moau(UKAIMOHHAS W3MEHYUBOCTDHY,
«KomOuHaTuBHast ~ U3MEHYMBOCTB»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTuueckue
3a0oJieBaHus YenoBeKkay», «Buabl MyTanuity.

O6opynoBaHue: XuBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAUDHUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHrE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eneTnka yejioBeKka

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEIOBaHMS T'€HOMa YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,



MONYJIALMOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCiIe ¢ moMoulpo [11{P-
anaymza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacneACTBEHHON MPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYNbTHpOBaHKE. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCMEeKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyKawlued cpeasl. ['eHeTnueckas NpeapacnoiokKeHHOCTb
YEJI0BEKA K MATOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxembl: «Kapuortun uenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«"enetnueckue 3a00J€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opranusMoB

JomecTukauust ¥ cenekuus. 3apoXkACHUE CEJIeKUMU W JomecTtukauuu. Yuyenue H. WM.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuun
B CO3/JIaHMM COPTOB pacTeHUW U mopoa KuBOoTHbIX. CopT, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHOM m3MeHunBocTd H. WM. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIckyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHne MPOW3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IIOMOIIBIO OIEHKH ()eHOTHIIAa TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanmoHHbBIN U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluil Yy KyJIbTYpHBIX (OpPM OpPTaHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMSI M MeToJoB pekoMOuHaHTHBIX JHK mns
MIOJIyYEHHS UCXOAHOTO MaTepralia sl CEJICKUUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuau3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. HepolicTBeHHOE CKpelllMBaHue, WM ayTOpuIuHr. ['erepo3uc u
ero mnpuyuHbl. Mcnonp3oBaHue rerepo3uca B cenekiuu. OtTganéHHas TUOpUAN3AIUA.
[Ipeogonenne Oecruioguss MEXBHIOBBIX THOpUAOB. JIOCTH)KEHHS CENEKIMH pPACTeHUH U
JKUBOTHBIX. «3€1EéHAsl pegoNtoOYUsLy.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHH W HX JUKUX
poauyeii i CO3aHUsI HOBBIX COPTOB M THOPUIOB CEIBCKOXO03UCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKuUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GLIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUemM COBPEMEHHBIX MEeMO008 HAYUHbIX UCCIe008aHUL, NepedosblX uoeli u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS U MHOTOOOpa3usl KyJIbTYPHBIX PACTCHHIN,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CENEKLIUN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.



JlaGoparopHasi padora «/3yueHne cOpTOB KyJbTYpHBIX PACTEHUH W MOPOJ JOMAITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHre METOJIOB CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHXKEHHUS CEJIEKIIMH PACTEeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4aCcTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpanuiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorndeckuii cuute3. OObEeKTHI
MUKpoOurosornyeckux TexHosoruii. [IpousBoactso Oeinka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LICJICHANPABICHHOTO  HU3MEHEHUA U
KOHCTPYMPOBAHUSI TEHOMOB C LI€JIbIO [TOJIyYE€HHS OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKAILUX
HE BCTpEYaroIuecs B IPUPoAe OMOCUHTETUYECKUE ITYTH.

Kinerounass unxkeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHl pacTeHUH U >KMUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus U cOMaTH4ecKuil smOpuorenes. lcmomp3oBaHue
TaliOWJI0B B CEIIEKUUU pACTeHUHl. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKLIMST SIMLEKIETOK M KJIOHUPOBAHME S>KMBOTHBIX. MeTOJ TpaHCIUIAHTAUUU sIIEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMuUpOBaHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTHYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
WHXXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meaununa. [I[P-auarnoctuka.
MeTa000MHBIN aHAIN3, TEHOLIEHTPUUECKUN aHAIIW3 MMPOTEOMa YeIOBeKa /ISl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHass Tepamus paka. 3D-
OvouHXeHepuss JUIsl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONMPUHTUHIA U
ckaddonaunra s penieHus 3a1a4 NepCoOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus] KOMOMHMPOBAHHOW 3allUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISpHBIX MeXaHU3MOB (yHKUnoHMpoBaHus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00J1€BaHNUs YETOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuiet u cxembl:  «Vcmonb30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOJACTBEY, «KieTouHast nHxeHepus», «[ eHHas NHKEeHepus».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyyeHrne MOJOUHOKHUCIBIX TPOTYKTOBY.

IKekypenst «bUOTEXHOIOTHS — BayKHENIIasi MPOU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)»

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOTI'PAMMBI 11O BUOJIOTUH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI



®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOy4YaIOIIUMHUCS
POrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3ylIbTATOB OCBOEHUS MPOTPAMMbI MO OHOJOTHH BBIICICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHHME OOYYAIOIMIMMHCS  POCCHUMCKOW  IpaKIaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIEHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOEXJIeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATULIUUN pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OHOJOTUHM JAOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON JIEATEIHbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMHU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, MIPUHSATHIMHU B
oOuiecTBe MpaBUJaMM UM HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
yBaXX€HUsA, OEpeKHOr0  OTHOWICHHWS K  KYJIbTYpHOMY  HAcleQUI0 W TPATUIUSAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOro npeamera «bromorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIMXCsS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHICKOro  oOIiecTBa,
pacIIMpPEHHNE KU3HEHHOI'O ONBITA U OIbITa JACITEIBHOCTH B IPOLECCE pPealn3aldd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IMpaB M OOS3aHHOCTEH, YyBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUU YUE€OHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHWIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YyMEHUE YYUTHIBAaTh B CBOMX JIEUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBHIMIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATENbCKUX 3a]a4, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHON, ropaoctu 3a cBOM Kpail, CBOIO
Poauny, cBOM A3BIK U KYJIbTYpPY, MPOILJIOE U HACTOAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MNaMATHUKaM MPUPOJBL,
JOCTH>XKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HapoIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAylIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOLICHUM;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTpPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLUMOHAIBLHOIO 0JIArONOJIyYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3/I0POBEIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3IM4HbIM cepaM Tpo(ecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTu30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUH Bcel
KU3HU;

7) 3KOJIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN TSI OKPY>KAIOIIEH CPEJIbl;



OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONB30BaHHEM (cOoOr0AeHNE
MpaBUJl MOBEICHMS B MPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIU4YME Pa3BUTOTO HKOJIOIMYECKOTO MBIIIJICHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOILNECTBEHHOM MpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CPEJICTBA B3aUMOIECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIeueHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil IpU U3yuyeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KAIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAayYHbIX (DAKTOB M HMMEIOMIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS  peIleHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NesSTeNbHOCTH, TOTOBHOCTh OCYIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHUsI ydeOHoro mnpeamera «buosiorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHs] OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00LIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa



U crienu(uKy METOJI0B IMO3HAHHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeIOBaHUEe, HAONIOJCHUE, U3MEpPEHUE, HKCIICPUMEHT U JIPyrue); YHUBEpCAIbHbBIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 0OecreunBaroIIne
dbopmupoBanre (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYy4YaroLIUXCs;
CIOCOOHOCTh o0yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEpCaIbHbIC YydeOHBIC JCWCTBUS B IMO3HABATEIHLHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpelHEro oobmero oOpa3oBaHUsd Y
oOydatomerocss Oyayr copmupoBaHbl MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE IEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIC YYE€OHBIC JICHCTBHUS, PETYJIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MetanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl CPEIHEro o0iero odpazoBaHUs
JTIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallU3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUW NTPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs), PaCKPbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU MOHITHIMH);

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JTOCTHIKCHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTU C MTOCTABICHHBIMHU LICJISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSTHUS Uil OObsACHEeHUs (AKTOB U SBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAeHUS (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh ITUIaH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHabHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIIEICTBHUI IS TEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITINICHUE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITENFHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOHCKY METOJIOB
pEICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3TMYHBIX METOIOB TTO3HAHMS;

WCIIOJIB30BaTh PA3JIMUHbIE BUJBI ACATEIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



(opMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHus, HAaXOAWTh AapryMEHThl Ui JI0Ka3aTeIbCTBa CBOMX YTBEpPXKICHHI,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh TIPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUT'aTh HOBbIE WJEM, HNpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIue aJbTepHATUBHbIEC PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHUJIOB U (opM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dbopMynHpoBaTh 3ampOCHl M TMPHUMEHATh pPa3IMYHBIE METOABl NpPU TOUCKE H OTOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeACTaBIEHUS OHOJIOrHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManueil: TPUMEHITh XUMHYECKHe, (PU3NYECKHEe W MaTeMaTHYeCKHE 3HAKH M CHMBOJIBL,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJe€Th HABBIKAMU PpACIO3HABaHUS M 3allMThl WHGpOpMaNKU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHTEJIBHO BBINIOJHEHUS TMpeUIaraeMoi 3aJa4d, YYHATHIBATH HMHTEPECHl H
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBIE CpelCTBA OOILIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCEUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOH(MIUKTH U
BECTH TIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXKHUTEIHHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;



pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThHI IpU
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUU yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABICHUS NPOOIEM M HUX pEHICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESTEIbHOCTh, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B OOpa30BATEIbHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHUs MpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOM IPYIUIIMH B Pa3HbIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMbIX JEWCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OILIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;



pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.
INNPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS coiepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre MpoPUIbHOT0 00y4YeHHST 00yUYaromuXCs
Oouonornu. OHM BKIIOYAIOT: crenupUUEcKue aisi OMOJOTMM Hay4HbIE 3HAHWSA, YMEHUS U
CHocoOBl JEMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWA, BUIBI
JESATENIbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHMM M HMX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B pEasIbHBIX KU3HEHHBIX cuTyauusax. [IpeamerHbie pe3ynbTaThl NPEICTaBICHbI [0 roJlaM
U3Y4EHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B II0O3HAHWU 3aKOHOB IPUPOABI U
pelIeHny podIieM palOHAIbHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTUE OMOJIOTUU;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINe
OHMoJIOTHYECKHEe TEPMHHBI U TOHATHSA (KH3Hb, KJIETKA, OPraHW3M, METaboJM3M, TOMEOCTas,
CaMOperyJsiliysl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHMS, pacIIEIJICHHUs], YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX pPSAJOB B HacleAcTBeHHOW wu3MeHunBoctu H. W. BaBuioa), nmpuHIUIbI
(KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/JaMHU HAY4YHOT'O MO3HAHU, UCIOJIb3yEMBIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBLACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
IPOLIECCOB KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPeBpallleHns SHEPTUH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MoCTIMOPHUOHAIBHOTO PA3BUTHS, PAa3MHOXKEHUS,
MHAMBUAYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T'€HOB, IeTEpo3Huca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMIAMM KJIETKM U UX (DYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUIUSAMH, MEXIy OpraHaMy U CUCTEMaMHU OPTaHOB Y
pacTeHU, >KUBOTHBIX M 4YelOBEKa M MX (QYHKIMSIMH, MEXIYy CHCTEMaMU OPraHoB U HX
GyHKIUSAMHE, MEXAY JTarnaMd oOMeHa BeIIeCTB, ATalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpebl OOUTAHHUS;

YMEHHE BBISBISITH OTIMYMUTEIbHBbIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE pPACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;



YMEHHME peliaTh OUOJIOTWYECKHE 3aJaud, BBISABIATH NPUUYMHHO-CIIEICTBEHHBIE CBS3U
MEXIYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAMU U SIBIICHUSIMHU, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpPAaKTHUECKHUE padoOThl, cCOO0OIAaTh MpaBHiia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HMX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMynUpys 1eb UCCIIeI0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIC PE3YJIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEI0BATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThl HA YICHUYECKUX KOHPEPEHITUSX;

YMEHHE OIICHUBAaTh JTUYECKUE aCIEKThl COBPEMEHHBIX HCCICNIOBAaHUN B o00MacTu
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON JESTEILHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETCPHUHAPHUH, CEITHCKOTO X031 CTBA, MTUIICBON
MPOMBIIIICHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HWHTEPEC, HAIMPABJICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYMOIEH Npodeccu U NPOAOKEHHE OWOJIOrMYecKOro o0pa3oBaHUs B
OpraHu3aIMsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
bubnunoreka LIOK
1 buonorus kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK
2 JKuBBIE CHCTEMBI U X M3YYCHHE 2 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK
3 buonorus kierku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnmorexa LIOK
4 XuMHuecKasi OpraHu3aius KJISTKH 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmnoreka IIOK
5 CrpoeHrie U QYHKIIUH KIIETKH 8 2 https://lesson.academy-
content.myschool.edu.ru/06/10
OOMeH BelIeCcTB U NMPEeBpallleHUe SHEPTUN bubmorexa LIOK
6 B KIIeTKe 9 1 https://lesson.academy-
content.myschool.edu.ru/06/10
v HacnencrBennast ungopmanus u 9 05 bubmuorexa [IOK

peanmzanys €€ B KIIETKE

https://lesson.academy-




content.myschool.edu.ru/06/10

10

JKM3HEHHBIN TUKIT KIIETKU

Ctpoenue u GyHKIIMH OPraHU3MOB

PasmHoxenue u Pa3BUTHEC OPIraHU3MOB

17

1.5

1.5

bubnmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/06/10

11

I'eneruka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

0.5

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

12

13

14

3aKOHOMEPHOCTH HACTEACTBEHHOCTH

33KOHOMepHOCTI/I HU3MCHYHMBOCTHU

I'enetuka yenoBeka

10

0.5

bubmmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

15

CCJ'ICKI_[I/DI OpTraHnu3MOB

but6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

16

BI/IOTeXHOHOFI/Iﬂ U CUHTECTHNUYCCKAas
onosorus

but6mmorexa [IOK
https://lesson.academy-




content.myschool.edu.ru/06/10

17

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

PezepBHOE Bpemst 1

102

IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

13

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTHYeckue
padoThI

buoinorns xak kOMILIEKCHasA HayKa U KaK 4acCTb
COBPEMEHHOTO O0IIECTBa

2’KuBbie CHCTEMEI U NX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBBIX CUCTEM

WcTopust oTKpbITHS U M3ydeHus KieTku. Knetounas
Teopus

MeToabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH.
[TpakTuyeckas padora «M3yueHue MeTO10B KJIETOYHON
ouomnorun (xpomatorpadus, snekrpodopes,
muddepernnanbHoe ueHTpudyruponanue, [1LP)»

XMMHUYECKUN COCTaB KJIETKHU

0.5

MI/IHepaJ'H)HI)Ie BEIIECTBA KIECTKH, UX OuoJiornyeckas POJIb

Opranuveckue BelecTBa KiIeTku — Oenku. JlabopaTopHas
pabota «OOHapyxeHre OETKOB C TOMOIIBI0 KAYeCTBEHHBIX

peaKuuii»

0.5




9 CoiicTBa, Knaccuukanys U GyHKIUU OSIKOB

10 Opranuueckuie BeIecTBa KJICTKU — YIIIEBOIbI

11 Opranuueckue BeIecTBa KJIETKU — JIMITHIbI
Hyxneunoseie kucnotsl. JJHK u PHK. Jlaboparopuas

12 pabora «/ccienoBanne HyKJIEHHOBBIX KUCIIOT, 0.5
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkunu ATO. [pyrue
nykineosuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Metoasl reHOMHKH,
TPAHCKPUIITOMUKHU, TPOTEOMUKH

15 MeTo1bl CTPYKTYpHOH OHONIOTHH

16 Tunsl knetok. [Ipokapuoruueckas KieTka

17 Crtpoenue 3ykapuoTudeckoi kietku. [IpakTuaeckas 05
pabota «3yyeHue CBONCTB KJIETOYHOU MEMOpaHBI» '

18 IToBEepXHOCTHBIH anmnapar KJIETKH
OnHOMEMOpaHHBIE OpraHOUABI KIEeTKU. [IpakTiueckas

19 pabota «3ydueHne TBUKEHHsS IIUTOTIa3MbI B 0.5
PACTUTETBHBIX KIETKaX»
[TomyaBTOHOMHBIE OpPTaHOU/IBI KIIETKH: MHTOXOHJIPHH,

20 iactuel. JlabopatopHas padora «MccnenoBanue 0.5
TUTa3MOJIA3a U JICTUTa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHbIe OpraHOU bl KIETKU

22 Crpoenue u pyHKIMHU apa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK SYKapHOT.

23 JlaboparopHast pabota «l/3ydeHne CTpOCHHS KIETOK 0.5

Pa3IMYHBIX OPraHUu3MOB))




AcCUMUIISIINS ¥ TUCCUMIIISIIAS — JIBE CTOPOHBI
MeTtabosm3ma. Tunsr oOMeHa BemiecTB. JlaboparopHas

24 pabota «3yueHne KaTaJIuTHUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTaaasbl)»
DepMEHTAaTUBHBIN XapakTep PeaKLuid KIETOYHOIO

25 MeTtabonmu3ma. Jlaboparopuas pabota «3ydeHue 05
(hepMEeHTaTUBHOTO pacHICTICHUS TIEPOKCUIA BOJOPOIA B '
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28 dorocuHTE3

29 Xemocunres. Jlaboparopnas pabota «CpaBHeHUE 05
mporeccoB POTOCHHTE3a U XEMOCHUHTE3a» '

30 AHaspoOHbIe opranu3mbl. Buel Opokenus. JlaboparopHas
pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS»

31 AspoOHbBIE OPraHNU3MBbl. JTalbl SHEPreTHUECKOT0 0OMeHa

39 DOHeprust MeMOpPaHHOT O TpaueHTa NpoToHoB. CuHTE3
AT®: pabora npotoHHOi AT®-cuHTa3BI

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpuusbiil cuare3 PHK

35 Tpaucsiiyst u e€ 3Tarbl

36 Konuposanue amuHokuciot. Posb pubocom B GuocuHTe3e
Oenka

37 Opranu3anys reHoMa y IpoKapuoT U DYKapuoT

38 MornexyssipHbIe MEXaHU3MBI SKCIIPECCUU TEHOB Y YKapHuOT

39 Bupycsl — BHeKJIeTOUHBIE (POPMBI )KU3HU U O0JIUraTHbIE 0.5




napasuthsl. [Ipaktuueckas padora «Co3xanue MoaeIu
BUpYCa»

40 BupycHrbie 3a001eBaHus YeI0BEKa, )KUBOTHBIX, PACTCHUN 1

41 HanorexHonoruu B OMOJIOTHMH U MEIUIIUHE 1

42 Ku3HeHHbBIA UK KIETKU 1

43 Martpuunsiii cuates JJHK 1

44 Xpomocomsl. Jlabopatoprast pabora «3yueHne xpomocom 1 05
Ha TOTOBBIX MHKPOTIPEIIapaTax

45 JleneHue KICTKH — MHTO3 1
Tums! knetok. Kapuokunes u nurokunes. JlaboparopHas

46 pabora «HabOmroaeHrne MuTO3a B KJIETKaX KOHYMKA 1 0.5
KOpeIlIKa JyKa (Ha TOTOBBIX MUKpOMperaparax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KIIETOK

48 OpranusM Kak eIMHOE LEN0e

49 Txanu pactenuii. Jlaboparopnas padota «3ydenue 1 05
TKaHEH pacTCHUI»

50 Tkanu )KMBOTHBIX M yenoBeka. JlabopaTopHas pabora 1 05
«3yueHne TKaHEH KUBOTHBIX) '

51 Opransl. Cucremsr opranos. JlaboparopHas pabota 1 05
«3yueHne opraHoB IIBETKOBOTO PACTCHUSD) '

52 Omnopa Tena OpraHu3MoB

53 JIBr>KeHHE OpraHu3MOB

54 [Intanue oprann3sMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. [IulieBapuTenbpHas 1

CHUCTEMA YCITOBCKa




56

JIpIXaHue OpraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeJIOBEKA
58 TpaHcnopT BemecTB y OpraHu3MoB
59 KpoBeHocHas cuctema 1mo3BOHOYHBIX )KHBOTHBIX U 1
YeJI0BeKa
60 Brinenenue y opranu3zmMoB 1
61 3ammra y OpraHu3MoB 1
62 NMMmyHHas cucTeMa 4yenoBeKa 1
63 PaznpaxXuMocCTh U peryisnus y OpraHu3MoB 1
64 ['ymopaibHast perysiius 1 S9HIOKPUHHAS CUCTEMa 1
KHBOTHBIX U YEIOBEKA
65 @DopMBI Pa3MHOKEHUST OPTAHU3MOB
66 [TosioBOE pazMHOKEHUE
67 Meiio3
IMametorenes. OOpa3zoBaHue U pa3BUTHE TTOJIOBBIX KJIETOK.
68 JlaGopatopHnas pabota «/3yueHne CTpOeHHUs TOIOBBIX 1 0.5
KJIETOK Ha TOTOBBIX MUKPOITIpEIapaTax»
69 NuauBuayanbHOe pa3BUTHE OPTaHU3MOB — OHTOTEHE3
70 3akiagKa OpraHOB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas paboTa
71 «BbIsIBIICHUE TPU3HAKOB CXOCTBA 3aPOIBIIIEH 1 0.5
MMO3BOHOYHBIX )KHBOTHBIX)
PasmHoxeHue u pazButue pactenuii. JlaboparopHas
72 pabota «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIIUX 1 0.5

pacTeHui)




73 HcTopust cTaHOBICHUS M Pa3BUTHS TCHETUKH KaK HAYKU 1
OcCHOBHBIE TIOHTHS M CUMBOJIBI TeHETHKH. JlabopaTopHas

74 pabota «JIpo3oduina kKak 00BEKT FreHETHISCKIX 1 0.5
HCCIICIOBAHUI
3aKOHOMEPHOCTH HACJIEAOBaHUS ITPU3HAKOB.

75 Momnorubpuanoe ckpemuBanue. [IpakTudeckas padbora 1 05
"N3y4yeHnue pe3ynbTaTOB MOHOTUOPUTHOTO CKPEUIMBAHUS Y '
npo3o¢uib”

76 [{uTonornyeckrue OCHOBBI MOHOTHOPHTHOTO CKPEITUBAHUS 1

77 Ananmsupyromiee ckpeniuBanue. Hemonoe 1
JOMHHHUPOBAHHE
JlurubpuaHoe ckpemuBanue. [Ipaktuyeckas padora

78 «3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y 1 0.5
TPO30(UITBDY

79 [{uTomornyeckue OCHOBBI JUTUOPUIHOTO CKPEITHBAHUS 1

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XPpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH 1

82 I'enernka momna 1

83 I'enoTun kak meIocTHas CUCTEMA 1

84 ['eHeTM4eCKNIT KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U 1
yeaoBeKa

85 N3MeHunBOCTh MPU3HAKOB. BUIBI N3MEHUNBOCTH

86 MonudukanronHas N3MEHIHBOCTh
BaprannoHHBIN psii ¥ BapuallMOHHAs KpUBasl.

87 JlabopaTtopHas pabota «lccnenoBanre 3aKOHOMEPHOCTEH 1 0.5

MoaubUKaIMOHHON n3MeHYnBOCTH. [locTpoeHue




BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOM»

I'enotunnueckast n3MeHYUBOCTh. KoMOuHaTHBHAs

88
M3MEHYMBOCTb
89 MyTtanuonHas n3mMeHunBocTh. [IpakTudeckas pabora 05
«MyTtanuu y 1po30¢huisl (Ha TOTOBBIX MUKpOITpenapaTax ) '
90 3aKOHOMEPHOCTU MYTAIMOHHOTO Mpolecca. DMUTreHeTHKa
Y SIIUTEHOMHKA
01 I'eneruka uenoseka. [Ipakrudeckas pabora «CocraBineHne 05
Y aHaJIU3 POJIOCIOBHOM '
92 MeToabl MEQUIIMHCKON T€HETUKHU
93 3Ha4YeHne METUIIMHCKON T€HETHKH B TIPEAOTBPALLICHUN
JICYCHUH TeHETUYECKUX 3a00JIeBaHU YeI0BEKa
OcHoBHbIe NOHATHS cenekuuu. JlabopaTopHas pabora
94 «M3yueHne copToB KyJIbTYPHBIX PACTEHUH U TIOPOJ 0.5
JTOMAIITHUX KUBOTHBIX)
95 Mertoab! cenekiMoHHOM paboTsl. JlJabopaTopHas padora 05
«V3ydyeHue MeToJI0B CeNEeKIIMH PACTCHUI» '
9 JIOCTIOKEHHSI CEJIEKIINN PACTEHUH M JKUBOTHBIX.
[IpaxTuueckas padbora «IIpuBuBKa pacTeHu»
97 CoxpaHeHue, U3y4eHHE U HCII0JIb30BaHHE T€HETHUECKUX
pecypcoB
brotexHonorus Kak Hayka U OTpacib MPOU3BOJICTBA.
98 [IpakTuyeckas padora «M3yueHue oObeKTOB 0.5
OUOTEXHOJIOT U
99 OCHOBHBIE HAIPABJICHHUS CHHTETUICCKOW OMOJIOTHHI
100 XpoMOCOMHasi U TeHHAsE MH)KEHEpUs




101 Menunuackue OMOTEXHOIOT U 1

102 Peseprubiit ypok. [loBTropenue, o6001ieHue,

cucCTeMaTu3al s 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135







