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HopMaTuBHBIMH OCHOBAaHMSMHM JJISi COCTaBJICHHsS pabodell MpOrpaMMbl SIBISIOTCS
CJIEYIOINE JOKYMEHTHI:

1. @enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoii
Denepauuny.

2. QenepanbHas o0Opa3oBarenbHasi NporpaMMa CpeAHero oOlmero  oOpa3oBaHMUS,
yTBEpXkACHHas NpuKazoM Munucrepctsa npocsemieHus PO ot 18.05.2023 Ne 371

3. ®DenepanbHBI TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT CPEOHErO OOIIEero
o0Opa3oBaHus, YTBEPKICHHBIN mpukazoM MuHucTepcTBa npocsenieans PO ot 17 mas
2022 1. Ne 413

4. 4.CII 2.4.3648-20 «CaHUTapHO-INHIEMHUOJIOTUYECKHUE TPEOOBAHUS K OpraHu3alusIM
BOCTIIMTaHUS U 00y4YEeHHUS, OT/bIXa U O3J0POBJICHUS JETEH U MOJIOJICKH», YTBEP)KICHHbIC
MIOCTAaHOBJICHHEM IJIABHOT'O TOCYJapCTBEHHOT0 CaHUTapHOTO Bpaya oT 28.09.2020 Ne 28.

5. 5. CanlluH 1.2.3685-21 «I'mrueHndyeckne HOPMATUBBI M TPeOOBaHUS K 0OECTICUCHHIO
Oe3omacHOCTH M (WiM) OE3BpPEIHOCTH il 4YeloBeka (HaKTOPOB cpeabl OOWTaHUS,
YTBEp)KJICHHBIE MOCTAHOBICHWEM TJIABHOTO TOCYAApPCTBEHHOTO CAHWUTAPHOTO Bpada OT
28.01.2021 Ne 2.

6. OcHoBHas oOpa3oBarenbHas TNporpaMma cpeaHero oOmero o6OpazoBanus MAOY
«boproiickas COLI»

7. YcraB MAOY «boptotickas COLL»

MHNOACHUTEJIbHAS 3ATINCKA

[Iporpamma no yuedHomMy npeamety "buonorus" (nanee - OM0IOTHUs) HA YPOBHE CPETHETO
obmero oopazoBaHus pa3padoTaHa Ha ocHOBe DenepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenmuu mpenoaBaHus
yueOHOro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUN (penepaabHOM paboyeil mporpamMmbl
BOCITUTAHHUSL.

VYueOnnii npenmer «buosorus» yrioyonéaHoro ypoBHsS usydeHus (10—11 xmaccer)
SBJISIETCS OJIHUM M3 KOMIIOHEHTOB NpeAMETHOIN 005acTi «EcTecTBEeHHO-HAy4YHbIE IPEIMETHI».
Cornacao monoxenusim OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yriayOI€HHOM YpOBHE, SABISIOTCA criocoOoM auddepeHuanuy oOydyeHuss Ha YpOBHE CPEIHETO
oburero o0Opa3oBaHusl M MPU3BaHBI 00ECIEUYUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM,
CpeIHUM OOIIKM, CpelIHUM MPO(ecCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KK U3 STUX YU€OHBIX MPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
00pa3oBaTeNbHBIX, BOCMHUTATEIBHBIX U PA3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C MpoQopueHTALHEH
oOyyaronuxcs M CTUMYIHPOBAaHHEM HHTEpeca K KOHKPETHOHW 0O0NacTH HAy4YHOTO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEN, MEAMIIMHOM, SKOJOTHEH, IMCHUXOJOTHeH, CIOPTOM WU BOCHHBIM
JETIOM.

[Iporpamma mo yuebHOMY mpeamety "buosnorus" gaér mpenctaBieHHE O HENU U 3aJa4ax
M3y4eHUs yueOHoro npeamera «bruonorus» Ha yriyOnEHHOM YPOBHE, OMPEIeNsieT 00s13aTeIbHOE
(MHBapUaHTHOE) TPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpUPOBAaHUE IO pasfeliaM M TeMmaw,
pacmpesienieHue 1o KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUeHHUsI yueOHOTO MaTepuana
C Yy4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamme mo OHOJOTHUU pean30BaH MPUHIIUIL



MPEEMCTBEHHOCTH C H3Yy4eHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHWf,
Onmaromapst 4eMy IPOCMATPUBACTCS  HANpaBJIEHHOCTh Ha  TOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWW, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHUS, IKOJIOTUUECKOTO MBIIUICHUS, MPEACTABICHUNA O 3A0pOBOM 0Opa3e KU3HM, Ha
BOCIIUTaHHE OEpEKHOI0 OTHOILIEHUS K OKpyXkarouied mnpupoaHoil cpene. B mporpamme mno
OMOJIOTUM TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO mpeamera «bHOJOTHS» B peanu3anuu
tpeboBannii PI'OC COO K mIaHUPYEeMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM
pesynaprataM oOy4eHHss W B (POPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOM
NEATENbHOCTH OOYYaOUIMXCSl MO0 OCBOCHHMIO COAEP)KaHUS OHOJOrMYEecCKOro oOpa3oBaHHs HA
YPOBHE CpeJIHEero 00I1Iero oopa3oBaHMsL.

VYueoOnniii npeamer «buonorus» Ha ypoBHE CpeaHEro oOiiero oOpa3oBaHUs 3aBEpIIacT
Ouosoruyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA pacIIUpEeHUE U yriyOJieHne 3HaHu
0o0yJarommxcsi O J>KMBOW MPUPOJE, OCHOBAX MOJIEKYJISPHOW U KIETOYHOW OWOJIOTHH,
SMOpHUOJIOTUH U OHOJIOTUU PA3BUTHS, T€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYCHHS U DKOJIOTHH.

N3yuenne yuebHoro npeamera «buosiorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOMIUXCS K TMOCIEAYIONEMY TMOJYyYeHUI0 OMOJOTHYECKOro oOpa3oBaHUs B
By3ax M OpraHH3alUsaX cpeaHero npodeccuoHaabHOro oopazoBanus. OCHOBY €ro COJep>KaHus
COCTaBIISIET cHUCTeMa OHOJIOTMYECKMX 3HAHMWM, MOJYYEHHBIX HpPU H3YUYEHUU OO0ydaroluMUCs
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/ielioB OHOJOTMM HAa YPOBHE OCHOBHOTO OOIIETro
obOpazoBanus, B 10—11 kiaccax 3Tu 3HaAHUS MOJIYYaIOT pa3BUTHE. Tak, paCIIUPEHBI U YIIyOICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpuOax, OakTepusax, OpraHu3Me 4eJoBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOTOJHUTENbHO BKJIIOUEHBI OWOJIOTHUYECKUE CBEIACHUS
MIPUKJIATHOTO M TOHUCKOBOTO XapakTepa, KOTOpPhle MOXHO HKCIIOJIb30BAaTh KaK OPUEHTHUPHI IS
MocJeayromero Beidopa npodeccun. Bo3MokHa Takke MHTErpanus OMOJIOTHMUECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJTYYEHHBIMU 00yUYaIOUMUCS MIPH U3y4yeHUHN (HUZUKHU, XUMUHU,
reorpaduu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buonorusa" orpaxaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIHOHHBIM MOAXOIBI K H3ydeHUI0 Ouojoruu. COryiacHO MM, H3Yy4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUH,
SBOJIIOIIMHM OPraHUYECKOTO MHpa Ha 3emile, COXpPaHEHHUS OMOJOTMYECKOro pasHOOOpa3us
wianetsl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIGKYJSIPHOW M KIJIETOYHOUM Ouoioruw,
AMOPHUOJIOTUN U OUOJIOTHH PAa3BUTHUS, TEHETUKU U CETEKIUU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCSl 3HAHUS OOy4aronuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMUW,
¢buznonorun yenoeka. B 11 kmacce u3y4yaroTcsi SBOJIOIMOHHOE yYEHHUE, OCHOBBI SKOJOTHH U
yueHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mTpu3BaH OOECMIEYUTh OCBOCHHE OO0YJarOIIUMHUCS
OMOJIOTMYECKUX TEOpUW U 3aKOHOB, WJCH, NPUHIUIOB U TMPaBWI, JEXKAlUX B OCHOBE
COBPEMEHHOU €CTeCTBEHHO-HAyYHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOTO00pazuu M
OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJSIIHH, OWOIEHO3a, DKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJOTUU, MPUKIATHBIX acCMeKTax
OMONOTHYeCKUX 3HaHWM. J[7s pa3BUTHS W TOJEpKaHHS WHTepeca OOydJaromuxcss K OUOI0TUu
HapsIy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJACPKaHUHU MPOTPAMMEI T10
OMOJIOTUH TPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBICHHS W Pa3BUTH TOW WJIM WHOU



obnacTu OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTMYECKHUX M SKOJIOTUIECKHX MPOOIIeM.

enp u3yuenus: yueOHoro npeamera «buonorus» Ha yriiyon€HHOM YpOBHE — OBIIAJICHUE
0OydJaIONIUMUCST 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpPraHW3aIlliU >KUBBIX CHCTEM
Pa3HOTO paHra W MPHOOpEeTEHUE YMEHHI MCIOJIb30BaTh 3T 3HAHUS B (DOPMHUpPOBAHMH WHTEpEca
K ompeaenéHHon o0nactu mpoecCHOHAIIBHON JEATeNIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBeICHUS ISl TPOJOKCHUS OHOJIOTHIECKOro 00pa3oBaHMUsL.

JlocTmkeHue 1eNi M3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM ypOBHE
o0ecreunBacTCs PEIICHUEM CIICIYIONUX 3a]1a4:

OCBOEHHE  OOYYarOIIUMHUCS CHUCTEMbl  OMOJIOTMUECKMX 3HaHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHICMIIHUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W IPaBUIIAX,
COCTaBIISIONINX  COBPEMEHHYIO €CTECTBCHHO-HAyYHYIO KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTMUECKHX CUCTEM (KJIETKa, OpPTraHu3M, MOMYJISIus, BU/,
ounoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX M COBPEMEHHBIX HCCIIEIOBAHMUSIX B
O1OoJIOruH;

O3HAKOMJICHWE  OOYYalOImHUXCS €  METOJAaMH  TIO3HAHHWS  JKHBOW  MPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHHy,
AMOPHOJIOTHH U OMOJIOTHH PAa3BUTHS, TEHETHUKH M CEICKIIUU, OMOTEXHOJIOTUN U CHHTETHICCKOU
OMOJIOTHH, TAJECOHTOJOTMH, O3KOJOTMHM); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMUECKNX HCCIEOBaHUNM B Jabopatopun W B Tpupojae (HaOmroneHue, H3MEpeHue,
9KCIEPUMEHT, MOJIETTUPOBAHUE);

oBJaJieHue OOy4aloNIMMUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIU3UPOBATh U
MCI0JIb30BaTh OMOJIOTUYECKYIO MH(POPMALIKIO; TOIb30BATHCS OMOJOTrHUYECKONH TEPMUHOJIOTHEH 1
CUMBOJIUKOW; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJOTMHM M COLMAIBHO-
SKOHOMHMYECKUMHU M SKOJOTMYECKUMH NpoOJieMaMHu YeJlIOBEYECTBA; OLEHHUBAThH IOCIIEICTBUA
CBOEH [MEATENIbHOCTH 10 OTHOLIEHUIO K OKpY)XKarolled MNpUPOAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3J0POBBIO0  OKpYXAIOMIMX Jitojel; OOOCHOBBIBAaTh M  COONIOAATH  MeEpbI
MpoQUIaKTUKY MH(PEKIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEIECHUS B MPUPOJIE U OOecTieyeHHs
0€30MacHOCTH COOCTBEHHOU >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIC HAy4dyHbIE OTKPBITHS B 001acTH
OHOJIOTHH,

pa3BHUTHE Y OOYYAIOMIMXCS MHTEUIEKTYallbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMHM HCCIEIOBAHUSMU B OHMOJIOTHH,
pelaeMbpIMU €10 TIpoOieMaMu, METOAOJIOTHeH OWOJIOTMYECKOTO HCCIEAOBaHUs, MPOBEICHUS
OKCMEPUMEHTAJIbHBIX HCCIEOBAaHUM, pelIeHUs OHOJOTHYEeCKHX 3a/Jad, MOJETHUPOBaHUS
OMOJOTHYECKUX 00OBEKTOB U MPOIIECCOB;

BOCITUTaHHE Y OOYYArOMIMXCS IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ 00beKTaM U SBJICHUAM; (HOPMHUpPOBAHHE HKOJIOTHMUECKOH, TeHETHYECKOM
IPaMOTHOCTH, OOIIEW KyIbTypbl TOBEACHHUS B MPHUPOJAE; WHTErPAllid ECTECTBEHHO-HAYUHBIX
3HAHUM;

proOpeTeHne 00yJarIMMUC KOMIIETEHTHOCTH B PAllMOHATLHOM MPUPOIOTIONH30BAHUH
(coOmronenne TpaBWII TOBEACHHUS B TMPUPOJE, OXPaHbl BHUJAOB, JKOCHCTEM, Ouochepsl),
COXPaHEHUU COOCTBEHHOTO 370POBBS U 3J0POBbS OKPYXKAOIMIMX JtOJeH (CoOmoaeHusT Mep
npodunakTukun  3a0oiieBaHUl,  oOecriedeHHe  OE30TMACHOCTH  KU3HEACSITEILHOCTH B



Ype3BbIYAHBIX CUTYalUsAX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUHN M YMEHUH B MOBCETHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUH JUIi OCO3HAHHOTO BbIOOpa OOYYAIOIMIMMHUCS WHIUBHyaTbHON
o0pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TMOCIEAyIoUeMy MNpo(ecCHOHATBHOMY
CaMOOTIPE/ICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIbHBIMH HHTEPECAMHU U MOTPEOHOCTIMHU
peruoHa.

OO01ree 4yuCIIO YacoB, OTBEACHHBIX Ha W3yyeHUE OHMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 uaca: B 10 xmacce — 102 wgaca (3 ugaca B
Heneno), B 11 kimacce — 102 yvaca (3 yaca B HEZEIIO).

OT6op oOpraHu3zallMOHHBIX  (OpM, METOOB M  CpeACTB OOyueHus OHOJIOTHH
OCYIIECTBIISIETCA C yYETOM CHEIU(HUKH €r0o COJAepKaHWs M HANpPaBICHHOCTH HA TPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa3oBaHWsI B OPraHM3ALUSAX CPEIHEro MPOo(PECCHOHATHLHOTO M BBICHIETO
o0OpazoBaHwUsl.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4Y€HHU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
MPOBEACHUE JA0OpPATOPHBIX U TMPAaKTHYEeCKUX paboT. Takke ydacTue o0OyJaromuxcs B
BBITIOJTHEHUN  TPOCKTHBIX W y4eOHO-HMCCIENOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTIpENIENSICTCSl YYUTENIEM Ha OCHOBE HWMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB W
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas wcTopusi pa3BUTHS OHOJIOTHH.
buonoruueckne Hayku M H3ydaeMmble UMHU TpobOiembl. DyHIaMEeHTaJbHBIE, MPUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3HaueHue OuoNoruu B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJOTMM B MPaKTHUYECKON
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[optpersl: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuisl u cxembl: «CBsI3p OHMOJIOTUHU € APYTUMHU Haykamuy, «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl U MX H3yYeHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOKHOCTb H YHOPSJOYEHHOCTh
CTPYKTYPBl,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEACHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldyd HKHUBbIX CHUCTEM: MOJIEKYISPHBIM, KIETOYHBIH, TKAaHEBBIM,
OpraHU3MEHHBIH, MOMYJISMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuznp kak ¢opma cyiiecTBoBaHUS MaTepuu. Hayku, u3ydaroniye KUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3aluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsaTMe o 3aBUCMMONI M HE3aBUCUMOM
nepemMeHHol. [lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumote3. Hynepas
runote3a. [loHsTHe BBIOOPKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Ouosornueckux JaHHbIX. OLeHKa
JOCTOBEPHOCTH IOJIyUYEHHBIX PE3yJbTaTOB. [[pMUMHBI MCKaXEHUS PE3YIbTATOB IKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bHoNOrnyeckue CUCTEMBDY,
«CBoiicTBa )KMBOW MaTepUN», «YPOBHU OpraHU3aMM KUBOU NPUPObD», «CTpOEHHE )KMBOTHOM
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEUYECKOTO  OpraHHU3May,
«buoreonienos», «buocdepar, «MeToabl U3yUeHUs )KUBOI IPHUPOJIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyOBaHUE s TPOBEACHUS HAOIIOAEHUH, H3MEPEHNUH,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cronb3oBaHHE PA3IUYHBIX METOJIOB IPU HU3YYEHUHU >KHUBBIX
CUCTEMM.

Tema 3. Buosorus KjieTku

Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLIA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJIOrMHM: MHUKPOCKOIHS, Xpomartorpadus,
anekTpodopes, MeEToJ  MeueHBIX aroMmoB, auddepeHnmanbHOE  IEHTpPH(YTrUpOBaHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnas mukpockonus. Bumanvroe (npudicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuiper 1 cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBINM MHKpocKom», «Hctopus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepPHATBHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)y».

Tema 4. XuMuveckasi OpraHn3auus KIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Bona u e€ posnb
KaK pPACTBOPHUTEINA, pEareHra, y4aCcTHE€ B CTPYKTYPHPOBAaHUM KIETKH, TEIUIOPETYIISALUH.
MuHepanbpHbI€ BEleCTBa KJIETKHU, UX OMoJoruyeckas poib. Pojib KaTHOHOB M aHUOHOB B KIJIETKE.

Opranuueckue BeniecTna KieTku. buosiornyeckue noaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mouiekyinbl. IlepBuunas crpykTypa Oenka, menTuaHas
CBsi3b. BropuuHas, TpeTnyHas, 4eTBepTUYHAs CTPYKTyphl. [leHarypauus. CpoiicTBa O€NKOB.
Knaccuduxkanus 6enxoB. buonornueckue GpyHkmuu 6eaKoB. [Ipuonbi.

VYraeBonasl. MoHOCaxapuipl, Aucaxapuipbl, OJIMrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yriieBoAOB. buonorndyeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuaer. IMuapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  nunumos.
Tpurmuuepunsl, pochoaunuapl, BOCKU, crepousl. buonornyeckue Gpynkiuu aunuaos. OOmue
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MIOJIYIPOHUIIAEMOCTD.

Hyxneunnossie kucnotel. [JHK n PHK. Ctpoenne HyknenHoBbIX KuCIOT. HykneoTnuisl.
[Mpunuun komiuiementapHoctu. IIpaBuwiio Yapragpda. Crpykrypa JAHK — nBoifHas crnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosiekyne AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KJIeTke. /[pyeue
HYK1e03uompugocgpamoi (HT®).CexBeHnpoBaHue JHK. Memoout 2eHOMUKLU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass O6uosorus: OMOXMMHYECKHE U OMO(PU3MUECKHE HCCIIEAOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenupoganue cmpykmypol U @DYHKYuUL
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanudeckuti cunmes OUOMONIEKYI U
UX HenpUpOOHbIX AHANLO208.



JdeMoHcTpanuu

[optpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Muarpammsel:  «Pacnpenenenye XMMHUYECKMX JIEMEHTOB B HEXKHUBOM  IIPUPOIE,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOUM IIPUPOJIEN.

Tabmuuper u cxemsl: «[lepuoanyeckas TaOiMIa XUMHUYECKUX DIEMEHTOB», «CTpoeHune
MOJIEKYJBl BOJbI», «BellectBa B cocTaBe OpraHu3moBy», «CTpOoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypBl OENKOBOH MOJEKYJIbD», «CTpOEHHE MOJIEKYN YIiIeBOJIOB», «CTpOEHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MoseKyinbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUI.

JladbopaTopHas padora «/ccnenoBanrue HYKJIEHHOBBIX KUCIOT, BBIICJIECHHBIX U3 KIIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema S. Ctpoenne u pyHKIUM KIETKH

Tunsl KIeTok: sykapuoTHdecKass U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHUs KIETKH.

CtpoeHne mMpoKapUOTHYECKOW KJeTku. Kierounas cTeHka OakTepuid ©  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPHOTHUECKUX KIETOK. MecTo U
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u QPyHKIIMOHUPOBAHHUE DYKAPUOTHUYECKON KieTKH. [Tnazmarnueckas memOpaHa
(razmanemMma).  CTpykTypa Iuta3MaThudeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
MJIa3MaTHYeCcKyl0 MeMOpaHy: maccuBHbIA (muddysus, obneruéHnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HATPUIi-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (parouuro3. Dk3ouuto3. Kierounas creHka.
CtpykTypa v PyHKIIMH KJIETOYHON CTEHKH PacCTECHUH, TpUOOB.

Huromnazma. I[lurozosb. Llurockener. [IBwkenue nurToruiazmbl. OpraHoubl KIETKH.
OpnoMeMOpaHHbIe OpraHoubl KIeTKH: sHAomIazmaTuueckas ceth (OIIC), anmapat [Nombmxwy,
JU30COMBI, UX CTpoeHHe U (yHKIUU. B3auMocCBs3bp OJHOMEMOpaHHBIX OPraHOHJIOB KJIETKH.
CrpoeHue rpanynsipHoropetukynyma. Mexanusm Hanpasrenus 6eakoe ¢ OJIIIC. Cuntes
pactBopuMbiXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyispHBIi)
sHAOIUIa3MaTHUecKuii peTukynyM. CekperopHas ¢yHkius anmapara ['ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onv0dicu. TpaHCTIOPT BELIECTB
B KiIeTke. Bakyonu pactutenbHbix kieTok. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWAbI KJIETKH: MUTOXOHIPHUH, TIACTHIBL [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumbduoeenes (K.C. Mepesckosckuii, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpWA # minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJIOXHBIC IIJIACTHIIBI
(OTOCHHTE3UPYIONINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIGUKOIIACTHI  BBICIIMX
pacTeHuN.

HememOpannbie opranoup! kiaeTkn CtpoeHne u GyHKIUH HEMEMOpaHHBIX OPraHOUIOB
KIICTKHU. PuGocompbr. Ipomesicymounvie Qunamenmol. MuxkpodunameHTHI.
Axmunogviemuxpoghunamenmol. MBpIILICUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbL HEMbIUIEUHbIX
kremok. MukpotpyoOouku. Kinerounstii nentp. CTpoeHne U JABUKEHHUE XI'YTHUKOB M PECHUYEK.
MukpoTpyOouku nuToriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie b6enxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIIMIKH, WX CTPOEHHE W (DYHKIHUU.
Snepublii 6enkoBBId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
a1pe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBL. Junamuxa s0epHOU
00010uKU 8 Mumo3ze. HA0epHulii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTkn», «CTpoeHre MUTOXOHApUWY», «Sapoy», «CTpoeHue
MIPOKAPUOTHYECKON KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKON, MMKpPONpENnapaTbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0aKTepHalIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHuUs KJIETOK Pa3INIHBIX OPTaHU3MOB).

I[IpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JladopaTopHas padora «/ccnenoBanue 1urazMolid3a M JETUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpallleHne SHEPruM B KJIeTKe

AcCUMWIALNS U TUCCUMWISILIUS — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTpO(HBIH W  TeTepoTpoHBIA. YyacTHe KHUCITOpoJa B  OOMEHHBIX  IpoIleccax.
DHepreTudyeckoe obOecnedueHre KIeTku: mnpespamenne ATD B 0oOMEHHBIX TIpolieccax.
depMEeHTATUBHBIN XapakTep peakluid KIETOYHOro MeTabonm3ma. DepMeHTBl, X CTPOEHUE,
cBoiicTBa W MexaHusM jerictBus. KodepmeHnTsl. OTinums (QepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-akTuBatopel M OENKU-UHTHOUTOpPHI.  3aBUCUMOCTh  CKOPOCTHU
(hepMEeHTAaTUBHBIX PEaKIUil OT Pa3InYHBIX (PAKTOPOB.

[lepBuuHBIi CUHTE3 OpPraHMYecKUX BewlecTB B KieTke. dDorocuHTes. AnokcucenHvi u
oxcuzenHvlll pomocunmes y oakmepuil. Ceemocoduparowjue nueMeHmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce potocunre3a. CBeToBas U TEMHOBAS
¢bazpl. @omoovixanue, Cs., Cs. u CAM-munsr ghomocunmesa. IlpoayKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyabix pakToOpoB Ha CKOPOCTh (JOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

Xemocunre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIUPYIOIINE
OakTepuu, kene300akTepuu, cepoOaKkTepuu, BOAOPOIHbIe OaKTepuu. 3HaYCHHE XEMOCHHTE3A.

AnHarpoOHbIe opraHu3Mbl. Buasl O6poxkenus. [IpoaykTel OpoKeHHs U UX HCIOJIb30BaHUE
YeJI0BeKOM. AHa’poOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTbl OMOTEXHOJOTHMH U BO30yAUTENH
00J1e3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuueckoro obmena. IloaroroBuTenbHBINA ATarl.
I'mukonn3 — 6eCKUCIOPOHOE PACIIEIUIEHUE TJIFOKO3BI.

buonoruueckoe okuciaeHHE, WU KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoleccax
Ouonornyeckoro okucieHus. lluknuueckue peakuuu. OxkuciautenbHoe (ochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTH oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTHBHOCTH SHEPreTHUECKOTO OOMEHa.

JdeMoHcTpanuu



[optpetst: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DPOTOCUHTE3», «DHEpPreTHYecKuil oOMeH», «buocuHTe3 Oenkay,
«Crtpoenue pepmeHTa», «XEMOCHHTE3Y.

OOGopynoBaHue: CBETOBOM MUKPOCKOT, 000PYAOBaHUE ISl IPUTOTOBJICHUS IOCTOSTHHBIX 1
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTtopnasi pabora «/3yueHue KaTaTUTHYECKONW aKTUBHOCTH (epMeHTOB (Ha
MpuMepe aMujIa3bl WA KaTajia3bl)y.

JlabopaTopHasi pabora «/3yueHue QEpPMEHTATUBHOTO pACHICTUICHUS TICPOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHUE MMPOIIECCOB (POTOCHHTE3A K XEMOCHUHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakun matpuuHoro cunTtes3a. [IpuHINAIT KOMIUIEMEHTApPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmmzamms HacnenactBeHHOW wuH(opmainuu. ['eHeTWYecKWii KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbiil cuaTe3 PHK. [IpuHIMNBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunwvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocuuTese Genka. YcmoBus
onocunTe3a 6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B GHocuHTE3E Oerka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzanus reHoMa y NpoKapuoT U
ayKapuoT. Perymsuusi akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (d. XKakob, XK.
Mano). Monexynapuvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kietounblit romeocras.

Bupychl — Heknerounbie (GOpMBI JKU3HH U 0ONMratHele nmapa3utbl. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwwiti yukn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenmit. CIINJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayusa u ananuz 6orvwux maccusos («bigdata») cmpyxkmyphuix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpersr: H. K. Konsnos, . Y. iBanoBckuii.

Tabmumet u cxemsl: «buocuHTes Oenka», «leHeTnueckuid Kom», «Bupyce,
«bakTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. ZKu3HeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsinus. WHtepdaza u muto3. OcobOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k geneHuto. [IpecuHTeTnYecKuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHA M TMOCTCHHTETUYECKUH (TIPEMUTOTUYECKUIN) MEPHUOIBI
uHTep(a3bl.



Marpuunsiii  cunte3  JHK -  pemmukanusa.  [lpuHnuner  perumkanun — JTHK:
KOMIUIEMEHTAPHOCTh,  INOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPAUICIbHOCTh. MexaHusm
perummkauuu  JJHK.  Xpomocombl. Crpoenue xpomocoM. Tenomepsl U Telomepasa.
XpPOMOCOMHBIN HA0Op KIETKH — KapuoTUM. [IUIIOUIHBIN M TaruIouAHBIA HAOOPbI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kinetkun — mMuTo3. CTaguum MHUTO3a U MPOUCXOJANIME B HUX MPOILECCH. THIIbI
murto3a. KaprokuHes u nutoknHes. buonorundeckoe 3HaueHHE MUTO3A.

Perynsuust mMutotMyeckoro Imukia kietku. [Iporpammupyemasi kieroyHas Tubenb —
anonTo3.

Knerounoe siapo, XxpoMocombl, (pyHKIIMOHAIbHAATEHOMUKA. Mexanusmul nponughepayuu,
oughepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn xnemrxay — ououngopmamuieckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBI MUK KIETKH», «Muto3», «CTpOEHHE XpPOMOCOMY,
«Pemmukarus JITHK».

O6GopynoBaHue: CBETOBOW MHUKPOCKOT, MUKpompernapaTsl: «MHUTO3 B KIETKaX KOpemrka
JIyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

JladopaTopHas pa6ora «HaGmroneHue MuTO3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTucThl. KoloHnanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, Opraibl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHAS,
MPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHHUS, (PYHKIUN U PaCIOIOKEHHS
TKaHel B OpraHax pacTEHUHN.

TkaHM JKMBOTHBIX M  4YeloBeKa. THUIbl JKUBOTHBIX TKaHEH: SIUTEIHAJIbHAS,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHas1. OCOOCHHOCTH CTpOeHUs, (QPYHKIUN U PACIIOIOKEHHS
TKaHEeH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuit. Ckenersl OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHHe U TUIbI COSUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
XKT'YTUKOBO€, pECHUYHOE. JIBWKE€HHE MHOTOKIETOYHBIX PACTEHHM: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pedekc. CkeneTHbie
MBIIIIIBI U UX padoTa.



[Muranue opranuszmoB. [loryomnieHue BOJIbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenussmu. [luranue >XUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBAPEHUE.
[luranre MO3BOHOYHBIX KUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTenbHbIC
xeinesbl. [IuimeBapuTenpHas cucTeMa 4esloBeKa.

Jpixanue opraau3MoB. [[pixanue pactenuil. Jlprxanue ;xuBoTHBIX. Judy3us ra3os yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. J[prxarenbHas moBepxHOCTh. JKabGepHoe u n€rouHoe
npIXaHue. JIpIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOCHMS JETKWX TMO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTenbHas cucTeMa 4YesloBeka. MexaHu3m
BEHTHWJISILIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMUX. Perymsus apixanus. JpixaTenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHIOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranel. KpoBeHocHass cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaleHUsl.  DBOJIOIMOHHBIE  YCIOXKHEHHS  CTPOEHUS  KPOBEHOCHOM  CUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
CokparurenbHpie Bakyodu. Opranbel BbieneHus. DuiabTpanms, CeKpenus W 00paTHOE
BCAChIBaHME KaK MEXaHU3MbI paOOTHI OPraHoB BhIeIeHUSA. CBsI3b MOJOCTH Tela ¢ KPOBEHOCHOM
Y BBIICITUTEIBLHON CHCTEMaMH. BbIfeieHne y MO3BOHOYHBIX XKHUBOTHBIX M desnoBeka. [loukwm.
Crpoenue u ¢pyHkimonupoanue Hedpona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopel OakTepwii u
LIMCTHI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHnil. Kyrukyna. Cpenctsa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amnTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJbHBIA HWMMYHUTET.
BpoxnéHuenii u  npuOOpeTEHHBIM  crienUPUYSCKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. bepner, C. ToneraBa). BocnanuTenbHbIie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe W peryiasiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsiusi y pacteHuid. PocToBbie BeliecTBa M HX
3HauYEHHUE.

HepBHas cucrema u peduieKTopHast perynsanus y >KMBOTHbIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl Yy KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JleicTBHE TOpPMOHOB. B3anMOCBsI3p HEPBHOM U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuier u cxembl: «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocredimue», «OpraHbl LBETKOBBIX pacTeHui», «CuUCTeMBbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHuid»,
«KopueBbie cucrembr», «CtpoeHue credns», «CTpoeHHe ITUCTOBOW IUIACTUHKWY», «TkaHuU
KUBOTHBIX», «Ckener udenoBekay, «lluimeBapurenvHas cucreMa», «KpoBeHOCHas cucTeMay,



«/pixaTenpHass cucrema», «HepBHas cucremay», «Koxka», «MpbllieyHas CcUCTEMaAY,
«BpiienuTenpHas cucremMa», « JHIOKpUHHAsA cucTeMa», «CTpoeHHe MBIIIbD, «MMyHHUTETY,
«Kumeunonosnoctuelie», «Cxema nuTaHusi pacteHuit», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruipb», «CTpoeHue MmIaHapun», «BHyTpeHHee CTpOEeHHE J105K/IEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHast cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cucrtema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, KUBBIE
9K3EMIUISIPbl KOMHATHBIX PACTEHUH, repOapiu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbIE IIperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
oOopynoBaHue s JEMOHCTpAallMd TIOYBEHHOTO UM BO3AYILIHOIO MHUTaHWUS pPacTEHUH,
paciienyeHuss Kpaxmana U OenkoB MoJ JedcTBUEM (EpMEHTOB, O0O0OpYyAOBaHME JUIs
JI€MOHCTpPAIIMH OTBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas pa6ora «/3ydueHne TkaHEeH pacTCHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHM3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroyioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibl
0€ecIoI0ro pa3MHOXKEHUS: IOYKOBAHUE, CIIOPYIIALMS, (parMeHTalus, KIOHHPOBaHHUE.

[TomoBoe pasmuokenue. IlonoBeie KieTku, Wi rametrsl. Meio3. Craguu Menosa.
[ToBenenne xpomocom B Mmeio3e. KpoccunroBep. buosnornueckuii cMpICa mMel03a U MOJOBOTO
nporuecca. Melo3 u ero MecTo B )KU3HEHHOM ILIMKJIE OPraHU3MOB.

[IpenzapoapimieBoe  paszputue. [‘ameroreHe3 y KUBOTHbIX. [lojoBble  JKeJe3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIIETOK.

OmnonoTBOpeHre M AMOPUOHATBFHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [laprenorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enasHvlx npooaem smopuonocuu. Konyenyus mopgozeros
u modenu mopghozeneza. Craguu aMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIAryIkH). JpoOnenue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunupogantoe opodnenue. bracmyna, munovi
onacmyn. OcOOEHHOCTH JPOOJIEHUS MIIEKOMUTAIOUIUX. 3apOJIbIIIeBbIe JUCTKU (TacTpyssius).
3aknaJKka OpraHoB M TKAaHEM U3 3apoJbIIIEBBIX JIUCTKOB. B3auMHOE BiMsSHUE yacTel
pa3BHBAIOIIETOCS  3apojiplilia  (AMOpUOHANbHAS WHAYKIMS). 3akiajka IUlaHa CTPOCHHUS
KUBOTHOTO KakK pe3yJbTaT HUEPapXUUYECKUX B3aUMOJEWUCTBHI TeHOB. BiusHue Ha
SMOPHOHAIILHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue x*uBOTHBIX. IlocTamOpuoHanbHbIii mepuoia. Ilpsmoe u Hempsmoe
pa3ButHe. Pa3ButHe c Meramop(o30M y OECIIO3BOHOYHBIX W IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHUE NMPSAMOTO U HEMPSMOIO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl peEryaslMU pPOCTa KUBOTHBIX U denoBeka. Craauu
MOCTAIMOPHOHAIIBHOTO Pa3BUTHS y XUBOTHBIX M uenoBeka. llepuHojsl OHTOreHe3a yesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE TTPOLIECCHI.



Pasmuoxxenne u pasBurue pactenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpa3oBaHWe CIop B IIpolecce Meio3a. ['ameroreHes y pacTeHUM.
Omo0TBOPEHHE M Pa3BUTHE PACTUTEIBHBIX OPraHuW3MOB. J[BOWHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. O0pa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbI peryisiiui OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetst: C. I'. HaBamun, X. [lInemasn.

Tabmuuer u cxembl: «BererarnBHoe pa3mMHOKeHHe», « THIIBI Gecriosioro pasMHOKECHUS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHHE H3BIVIEHBI», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SUIEKIETKH U CIIEPMATO30HUIa»,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsMoe u Hempsmoe paszBuTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JBYIOJBHBIX pacTeHUi», «KW3HEHHBIN ITUKI
MOPCKON  KamyCTbl», <OKW3HEHHBIM MHMKIT MXa», <OKW3HEHHBIM IUKI ManopOTHUKAY,
«OKM3HEHHBIN UK COCHBI».

O6opymoBaHue: CBETOBONW MHUKPOCKOTI, MUKPOTIPETIapaThl SUIEKICTOK U CIIEPMaTO30HU 0B,
MoJienb «L{UKIT pa3BUTHS JISATYIIKIY.

JladbopaTtopHasi pabora «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckass padora «BbIABICHHE MPU3HAKOB CXOJCTBA 3apOJBINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPTraHU3MOB

Hcropusi cTaHOBIIGHHSI M Pa3BUTHS T'€HETUKH Kak Hayku. Pabdoter I'. Mengens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. Paboter H. K.
Konbnona, H. M. BaBunosa, A. H. benosepckoro, I'. I. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUS, THOPUABI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOIbl T€HETHKHU:
rUOPUA0TIOTMUECKUMA, ITUTOJIOTHUECKHI, MOJIEKYISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenxo, HO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHas padora «/Ipozoduna kak 00bEKT FeHETUIECKUX UCCIEAOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpasus
rubpuoB nepBoro mokoieHus. lIpaBuno momuHMpoBaHUs. Bropoil 3akoH MeHaens — 3aKoH
paciernyieHus npusHakoB. [{uTonorudeckre 0CHOBBI MOHOTUOPUTHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

AHanmuzupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBIl ~ XapakTep  HacJeJI0BaHUS.
Pacuiennenue npu3HakoB NpU HEMIOJTHOM JOMUHUPOBAHHH.



JurubpunHoe ckpemuBanue. Tpetwit 3akoH MeHgenss — 3aKOH HE3aBHCHMOTO
HACJIeIOBAHUS MPU3HAKOB. L{UTONOTHYECKIE OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUSI.

CueruierHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOE HAacleI0BaHUE
I'€HOB, HAapYyILIEHUE CLEIUICHUS MEX/1y F'eHaMu. XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIM MEXaHU3M OINPENCIICHHs I0Ja. AYTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHsli M TreTeporaMeTHbIl moJj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLEIUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucreMa. [LieHoTpornMs — MHOMXKECTBEHHOE [IEWCTBUE TIEHA.
MHOKECTBEHHBIN ajuien3M. B3auMoJelCTBUE HEaUIeNbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepust.

['eHeTMYeCKMi KOHTPOJIb DPa3BUTHsI pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(bM3HOJIOTHYECKUX TPOIIECCOB, TIOBEJACHUS M KOTHUTHBHBIX (yHKuuii. ['eHeTHueckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TApa3uT» U «XO35SUH —
MHUKpOOHOMY. ['eHeTHUeCKe acTeKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW MH(opMaIuy B
MTOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

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

Tabmuupl u cxemsl: «IlepBeiii 1 BTOpor 3akoHBI Menaens», « TpeTuit 3akoH MeHuemns»,
«AHanu3upymllee ckpemupanuey, «HenonHnoe nomuanpoBanne», «CLEINIEHHOE HACcIe0BaHNE
MPU3HAKOB y Ipo30oduibl», «'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30Quiib»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJIJIETU3M», «B3auMo1eicCTBUE T€HOBY.

OO6GopymoBaHue: MOJETb IS IEMOHCTPAIIMU 3aKOHOB €IWHOO0Opa3usi TMOPHUIOB MEPBOTO
MOKOJIEHUSI M PACLICIJICHUs NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMK CLUEIJIEHHOIO HACIEAOBaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapat: «/po3zodunay.

IIpakTnueckas padora «/3ydyeHue pe3yabTATOB MOHOTHOPHUIIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

IIpakTnueckass padora «/I3yyeHue pe3yapbTaTOB IUTHOPUIIHOTO CKpEHIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BzaumopneiictBue renotuna u cpenbpl npu GopmupoBaHuu (enotuna. M3MeHUYUBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE NpPU3HAKUM. BuIbl  MU3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass U3MeHYUBOCTh. Ponb cpeabl B (opMupoBaHuH MOIUGUKAMOHHON
n3MeHunBocTH. HopMma peakuuu mpusHaka. BapuaiimoHHBIH psn ¥ BapuanuoHHas kpuas (B.
Noranncen). CBoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

l'enoTunnueckass W3MEHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW WM3MEHUYUMBOCTH. Buibl
TeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHAS, MyTallMOHHAsI.

KomMOuHnaTiBHas U3MEHUMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH. Pojh KOMOMHATHBHOM M3MEHYHBOCTH B CO3JJAHUH T€HETHYECKOTO Pa3HO0Opa3us
B MpeJienax 0JHOrO BUAA.

MyranyonHass M3MEHYUBOCTh. Buabl MyTaluii: Te€HHblE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTalUU. SAepHblE U LUTOILIA3MATUYECKUE MYTaIUU.
ComMarnueckre W MOJOBble MyTaluu. [IpuynHBI BOZHUKHOBEHUSI MyTanuid. MyTareHbl U UX



BIIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacienctBeHHo wu3menumBoctu (H.W. BaswiioB). BHesnepHass W3MEHUHMBOCTH U
HAaCJEeJCTBEHHOCTbD.

Dnucenemura u 3NUCEHOMUKA, POb INUCCHEMUYECKUX (HaKmopo8 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumer 1 cxembl: «Buabl H3MEHUMBOCTHY, «MoOIU(PUKAITMOHHAS H3MEHYHBOCTHY,
«KomMmOnnaTuBHas W3MEHUYMBOCTBY, «Meito3», «O1m1010TBOPEHUEY, «I'eHeTHUeCKE
3a00J€eBaHUsl YeIoBeKa», «Bumbl myTtaimii».

OGopynoBaHue: >KMBbIE U TepOapHbIC SK3EMIUIIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpacdun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYHUBOCTH.

JladopaTtopnas pabGora «MccrmemoBanue 3aKOHOMEPHOCTEM  MOIU(UKAITMOHHON
W3MEHYHMBOCTH. [TocTpoeHnEe BapUAIITMOHHOTO PsAJla U BAPUAITMOHHON KPUBOM.

IpakTHyeckas padora «Mytamnuu y 1po30¢huisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA Yesl0BeKA

Kapuotun denoBeka. MexayHapoJHas MporpaMma HCCIEIOBAHUS T€HOMa 4YeJOBEKa.
MeToapl M3ydeHHsI TEHETUKH YeJIOBEKa: T€HEATOTMYeCKui, OJU3HEIOBBIN, [UTOT€HETHICCKUN,
MOMYISAIUOHHO-CTAaTUCTUYECKUM, MOJEKYIsIpHO-TeHeTUUeCKuid. COBpPEMEHHOE OIMpeaeIICHUE
TE€HOTHIIA: TOJTHOT€HOMHOECEKBEHUPOBaHNE, FTEHOTUIIMPOBAHUE, B TOM yucie ¢ momouisio [T1P-
ananu3a. HacnenactBeHnHbie 3a001eBadms YenoBeka. [ eHHbIE B XPOMOCOMHBIE 00JIC3HU YEJIOBEKA.
bone3nu ¢ HacieACTBEHHOW NPEeApacHoIOKEHHOCThIO. 3HAYEHUE MEIAUIMHCKONW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JI€BaHMI dYeloBeKa. MeauKO-TeHEeTHIEeCKOe
KOHCYJbTHpOBaHuEe. CTBOJIOBBIE KJIETKH. [IoHATHE «F€HETUYECKOTro Ipy3ay. ITUUECKUE ACTIEKThI
Hccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue ¢GakTOphl MOBBINICHHONW YYBCTBUTEIBLHOCTH YEJOBEKa K (DHU3MYECKOMY U
XUMHUUYECKOMY 3arpsA3HCHUIO OKpYKaroled cpeapl. ['eHeTudeckas NpeapacnoyioKEHHOCTD
YyeJIoBeKa K MaTOJIOTHsIM.

JdeMoHcTpanun

Tabmumer u cxemsl: «KapuoTun udenoBeka», «MeToapl U3y4eHHUS T€HETUKHU YEJIOBEKay,
«["eHeTnyeckue 3a00JICBaHUS YEIOBEKAY).

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanuss ¥ celeKkius. 3apoXkACHHE CEJIeKIUU W JoMmecTukauuu. Yuenue H. WM.
BasuioBa o LleHTpax mpoucxoxkaeHus U MHOTooOpa3us KylIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHUM COPTOB pAaCTEHUWd M TOpoA KUBOTHBIX. CoOpT, NOpoAa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CENIEKIIMOHHOM paboTHI.

Mertoab! ceneKMOHHOM paboThl. VIcKycCcTBEHHBIN 0TOOP: MAacCCOBBIM M MHIUBUAYAIbHBIN.
Dranbkl KOMOWHAIMOHHON ceneknuu. VcmbiTanue mpousBoAuTeneil mo motoMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHAJH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJeKIMOHHOW paloThl. PamuanuoHHbBIl U
XUMHYECKUA MyTareHe3 Kak WCTOYHMK MYTallMid y KYJbTYpHBIX (OpPM OpTraHU3MOB.



Hcnonp3oBaHWE TEHOMHOTO pEJAKTUPOBAaHUS M MeToJ0B pekoMmOuHanTHBIX JIHK mms
IIOJIy4YEHUSI UCXOAHOI0 MaTepuaa Jilsl CEJIeKIUU.

[Momyyenne monumionnoB. BuyrpuBmmoBas rubpuamszanusa. bim3kopoacTBeHHOE
CKpelIrBanue, WM HHOpuauHT. HepoacTBeHHOE CKpeluBanue, Wik ayropuaunr. ['erepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtpanéHHas ruOpuaM3anus.
[Ipeononenue Oecronusi MEXKBUAOBBIX THOPHIOB. JIOCTHXKEHUS CENEKIUH pacTeHUud u
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U HM3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M UX JUKHX
poIuyeit Ui co3AaHusl HOBBIX COPTOB M THOPUIOB CENbCKOXO3IHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIAYUULEHUS] CYUWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHULL, Nepedosblx udel u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpauuu

[Toptpersr: H. W. Bauiios, U. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTHYECKHX pSAJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CeleKIun»,
«Otnanénnas rudpuauzamnusy», «MyrareHes».

JlaGoparopHasi padora «/3ydeHre COpTOB KYJIbTYPHBIX PACTEHUU W MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJ0B CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOJbl M JAOCTH)KCHHUS CEJIEKIIMM PACTeHHMH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAas OMOJI0T U

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapakTepucTuka. TpaaulMoHHas OHOTEXHOJOTus: XxyeOoreueHue,
MOJIy4Y€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJETHE. Mukpobuonorudeckuii cuate3. OO0beKThI
MUKpPOOHOJIOTHUECKUX TeXHOJIorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHve  TEXHOJOTMMA W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYMPOBAHUS T€HOMOB C LEJIbIO MOJYYEHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpEYaloIuecs B MpUpoie ONOCUHTETUYECKHE MTYTH.

Knerounas umxeHepus. MeTonbl KyJabTypbl KIETOK M TKaHEW PacTEHUM M KUBOTHBIX.
Kpunobanku. Comarudeckas rubpuamszanuss M coMaTHuyeckuii smOpuorenes. lcmonb3oBaHue
rariouJIOB B CEJNEKUUU pacTeHuil. [lonyuenue monoknoHanvuwvlx awmumen. Mcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumein 8 meouyure. VICKyCCTBEHHOE OIIOJOTBOPEHHE.
PexkoHcTpyKIusl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeTOJ TpaHCIUIAHTAUUH SAEp
KJIETOK. TexHonocuu 0300posienus, KyIbMUSUPOGAHUS U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHas M T'eHHas MHKeHepHs. VICKycCTBEHHBIN CHHTE3 reHa U KOHCTPYHMPOBAHUE
pexomOunanTHbeix JAHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHHUS U TEPCIEKTUBBI



XpOMOCOMHOM ¥ TE€HHOM WHXXEHEpUU. OKOJOTUYECKHE U OSTUYECKHUE MpoOJeMbl T€HHOU
UHXEHEPUU.

Menunackue 6uorexnosnoruu. Iloctrenomuas mudposas menununa. [1LP-auarnocTuka.
MeTaboI0MHBIN aHATN3, FTCHOICHTPHUUECKUI aHAJIN3 TPOTEOMa YEeJIOBEKa JUISL OLIEHKU COCTOSHHS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TaprerHas Tepanusi paka. 3D-
OvoumkeHepusi s pa3paboTku  (QyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOTrO OMONPUHTHHIAa U
ckadonanuHTa I peuIeHnus 3aa4 MepCOHATN3UPOBAHHON METUIIIHEI.

Co3maHne BEKTOPHBIX BAaKIMH C ILEIbI0 OOECreYeHus: KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHue MojekyaspHbIX MeXaHU3MOB (pyHkimonupoanust PHK-
COJIeprKallluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00J1€BaHUS YETIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmupr u cxembl:  «Vcrmonap30BaHME  MHMKPOOPraHW3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJICTBEY, «KitleTrouHas nHxeHepus», «I 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «[lomydeHne MOJTOYHOKUCIBIX IPOTYKTOBY.

JIKekypenst «buoTexHosorus — BaxKHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE MPOU3BOICTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOIUMHUCS
IIPOrpaMM CpeIHEro oOLiero 00pa3oBaHus: JMUHOCTHbBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PEe3y/IbTaTOB OCBOEHUS MPOrpamMMbl MO OMOJIOTMH BbIIEICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHHME OOYy4YalolMMHUCS  POCCHUMCKONW  Tpa)AaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIpEAETIEHHUIO,
Haiuyue momusayuu K OOYyUEHUIO OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYaloOlUXCs PYKOBOJCTBOBATHCA B
CBOEHl  JEATENbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, TPUCYHUIUMH  CHCTEME
OMOJIOTHYECKOTO  O0Opa30BaHUS, Haluuue NpaOCO3HAHUS  DKOJOTMUECKOM  KYIbTYpBI,
CnocoOHoCmuU cmasumy 1€ U CTPOUTD )KU3HEHHbIE TUIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPaMMbl IO OMOJIOTMH JIOCTUTAIOTCSA B €IUHCTBE
y4eOHOM M BOCHHUTATENbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUS U CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3HMLMU JTMYHOCTH, MATPUOTHUIMA U
YBa)XEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpPEeKHOTO  OTHOIICHHS K  KyJbTypHOMY  HACIEIUI0O U TPaJAULIUAM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoe U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOy4alOHIMXCSl PYKOBOJICTBOBATHCA CPOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM LIEHHOCTSM POCCHICKOrOo  0OIlecTBa,
paciupeHe >KU3HEHHOTO OIbITa W OMbITA JESITEIbHOCTH B IMPOILIECCE peau3allid OCHOBHBIX
HaIMpaBJICHUN BOCIHUTATEIbHON JAATEILHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHbIX 33/1ay, BHIIOJIHEHUH OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TIO3MLHUIO 10 OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOSXKICHUSAMHU, KyIbTYPHBIMH [IEHHOCTSIMH U COIUATBHBIM
MI0JIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIIPOILIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapPHON U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHUICKOM IPAXKIAHCKOW UICHTUYHOCTH, TAaTPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamHOMN, ropaocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YUYEHBIX B CTAaHOBJIEHHWE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAaI[MI0 U IMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOIUTENSAM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHMHOM KU3HHU B COOTBETCTBUU C TPAJULUAMH HapOJ0B
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3uyeckoro BOCHHMTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPbl 3I0POBbA U
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 0e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOrofieHre TUTHeHHYECKUX MPAaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHHE [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTUKOB, KypeHHUs1);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOII00ueE;



TOTOBHOCTb K aKTUBHOM JIEATEIIbHOCTH TEXHOJIOTMYECKOW U COLIMAIbHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSATEIHHO  BBITIOJNHATH  TaKYyHO
JeSATeIIbHOCTB;

HMHTEpEC K pa3IMyHbIM cdepaM MpodecCHOHAIBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO M CAMOOOPA30BAaHUIO Ha TPOTSDKCHHU BCEH
KU3HH,

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHMUS,

TOBBIIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYPBI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHHS
MOCTYIKOB U OIICHKU WX BO3MOXHBIX MTOCJIEICTBHIA JIJISl OKPYKAIOIIEH CPe/ibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIEM U MYyTeH HX PEIICHHUS;

CIOCOOHOCTH UCIOJIB30BaTh MPHOOpPETaEMBbIC MPU W3YYCHUH OMOJIOTHH 3HAHUS U YMEHUS
MPU PEIICHUH TPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM IMPUPOJIOTIONIB30BAHUEM (COOIIOICHHE
MpaBUJl TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

AKTUBHOE HETMPHUSTHE NEWCTBHI, MPUHOCSIIINX BPEN OKPYXKAIOIICH MPUPOIHON cpee,
yMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTHYECKHE TOCICACTBUS MPEIAPUHUMAESMBIX
JNEUCTBUIM U MPEIOTBPAILIATH UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYyJIbTYphl, OIBITA
JEATEIbHOCTU  DKOJIOTMUYECKON  HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBLHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOU AESITEIbHOCTH IKOJIOTMYECKOM HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAyKd M OOIISCTBEHHON NPAKTUKH, OCHOBAaHHOTO Ha JMajore KyJIbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UUTATEIBCKON KyJIbTYphl KaK CPEICTBA B3AUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUSI MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO IMPEICTaBICHHs 00 OKpY>KaIoIeM
MHpE KaK O eIUHCTBE NPHUPOJIBI, YEJIOBEKAa U OOIIeCTBAa, B IO3HAHUM IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpodiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH AJIi COBPEMEHHOW IUBMIIM3AIMH: 00eCTeUeHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble mpoOIeMbl Pa3BUTHUS YE€TIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI00ATBHBIX
AKOJIOTHUECKUX MPOoOsieM U 00ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllHOHAIBHOMY
WCIOJIb30BAHUIO TIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJyYECHUH OMOJOTHYECKUX 3HAHUU B IEJSX TMOBBIIMICHUS OOIIeH
KYJIBTYPBI, €CTeCTBEHHO-HAYYHOW TpPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIHOHATHHON
IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMO PU U3yuyeHUH OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS JUIS aHaiuu3a W OOBSCHEHHS SIBIICHUI



OKPYXAIOIIEr0 MHpPa M MPOUCXOJSAIIMX B HEM H3MEHEHUW, YMEHHUE JelaTb O0OCHOBAHHbBIC
3aK/IIOYCHUA Ha OCHOBC HAY4YHBLIX (l)aKTOB U HUMCHOIIUXCA MOaHHBIX C LCJIbIHO IMOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OHUOJIOTHYECKUE 3HAHUS ISl pEIICHUs
HpO6JI€M B PCAJIBHBIX JXU3HCHHBIX CUTYyallUsaX;

OCO3HAHHE IIEHHOCTU HAay4yHOM JESATENbHOCTH, TOTOBHOCTh OCYILECTBJISATH NMPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpA30BAHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHU C KM3HEHHBIMHU
MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS YJYeOHOTro TpeameTa «BUOJIOTHs» BKIIFOYAIOT:
3HaYuMble JUId  (OpMHpPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAayKax (BGHIGCTBO, OHEPrus-,
SIBJIGHUE, MPOLECC, CUCTeMa, Hay4yHbIM (akT, MPHUHIIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIENOBaHHe, HAOIIOJCHHE, HU3MEPEHHUE, SKCIEPUMEHT M JpYTrue);yHUBEpCaIbHbIE
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIE), 00ECIIEYMBAIONINE
dbopmupoBanre (HYHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OOYJaroIIuXcs;
CIOCOOHOCTh 00y4aromuxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHUBEpcalbHble YdeOHbIE NEHCTBUS B IIO3HABATENbHOW U
COLIMANILHOM MPAKTHKE.

B pesynbrare wu3yuyeHuss OHOJIOTUM Ha YpOBHE CpelHero oOmero oOpa3oBaHUs Y
oOyuaromierocss OynyT chopMHpoBaHbl MMO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JEHCTBHS, PpETYIATUBHBIE YHHBEpCaJIbHbIC
yueOHbIE JeHCTBUS, COBMECTHAS I€ATEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHUS MPOrPaMMBbI CpETHEro ooOIero oopazoBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1)0a30Bble JIOrHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (pOpMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBINUICHUS (aHau3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHus1), pPacCKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMHU OHITUSIMH);

OTIpEIeNATh LIETN JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMH LIEISMU;

WCIOJIb30BaTh OHMOJIOTHYECKUE TOHATHS JUIsi OObSCHEHUS (DAKTOB W SIBICHHHA KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXACHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJBI U 3aKJIFOUYCHU A,



MNPUMCHATL CXCMHO-MOACJIBHBIC CPCACTBA IJId NPCACTABJICHUA CYHICCTBCHHBIX CBsI3el U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOTO pOJa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaL[I/IOHHBIX HCTOYHHKAX,

pa3pabaThiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUaIbHBIX
U HEMaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIBHOCTb, OLICHMBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSIX pPEaJbHOr0, BHUPTYalIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3sBUBATh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUHA KU3HCHHBIX HpO6J’I€M.

2)0a30BbIe HCCIeA0BaTENIbCKUE JIeliCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-HUCCIICIOBATEIILCKOW M MTPOSKTHOMW JCSTEILHOCTH, HAaBBIKAMH
paspelieHus mpooeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOMCKY METOJ0B
PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMEHCHUIO Pa3JIMYHbIX MCTOOOB IMMO3HAHUA,;

HCIIOJIB30BAaTh PA3JIMYHBIC BUAbI ACATCIBHOCTH II0 IIOJYYCHHUIO HOBOI'O 3HAHUA, €ro
MHTEpIIpEeTaINK, MPeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
CO3JaHUN y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(dhopMupOBaTh HAYYHBIA THIT MBIILICHUS, BIAJCTh HAYIHOU TEPMUHOJIOTHEH, KITFOYEBBIMHI
MOHATUSMH B METOJIAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/71aud B 0Opa30BaTENIbHOUN NEATEITLHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATh
TUMOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IIOJYYCHHBIE B XOJAC PCHICHHUS 33aJauyd pPe3yJbTaThl, KPUTHUYCCKH
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATh IIPHOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IICJICHANIPABICHHBIN IMOWCK IMEPEHOCa CPEICTB W CIIOCOOOB JCHCTBUS B
po(heCCHOHATBLHYIO CPEY;

yMETh TICPEHOCHUTh 3HAHHUS B  I[IO3HABATEIBHYID W  MPAKTUYECKYI0  00JacTu
KHU3HEIEATCILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOJbl W PEUICHUS, CTAaBUTh
MpoOIeMbl U 3a/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B Pa3UYHBIX MCTOYHHMKAX HH(MoOpManuu (TeKCcTe y4eOHOTO MocoOwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOIOTHUECKUX CIOBApsSX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTre), aHAIM3UpPOBaTh WHGOPMAIMIO Pa3MUYHBIX BUIOB U (opm
MIPEJICTaBJICHHUS], KPUTUIECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOIbl MpHU TOUCKE U OoTOOpe
Oouonorndeckoit HHGOpMaIUl, HeOOXOIUMOM TSl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIE30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMIHBIX IOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTaBICHUS OHOJIOTHYECKOM
nHpopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa INpH paboTe ¢ OHOIOTHYECKOM
uHbopManueil: TPUMEHATh XUMHUECKUE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJNB30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMaNWu, HHOOPMAITMOHHON
0€301MaCHOCTH JINYHOCTH.

OsJajieHne YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH J1eHCTBUAMU:

1)o6menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX c(epax >KM3HH, aKTHBHO y4aCTBOBATh B TUAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKIIEHHsI OTHOCHUTEIIbHO BBINIOJHEHHUS TIpeiaraéMoil 3aJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIINH IPYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIICHHS, TOHMMATh 3HAUYEHHE COIMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOHPIIMKTHBIX CUTYAIMH, YMETh CMST4aTh KOH()IUKTHI 1
BECTH IIEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh HaMEPEHUS
APYTUX JIO/ICH, MPOSBIATh YBOXHUTEIBHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(OpMyIHpPOBATH CBOHM BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eATEIbHOCTD:

MOHUMATh U HMCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHON M MHIUBUAYaJIbHON pabOTHI MpH
peLIeHnN OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh NMPUMEHEHUS I'PYIIIOBBIX
(bopM B3auMOACHCTBHS IPH peLICHNH y4eOHOH 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJbI COBMECTHBIX JICHCTBHH C y4éTOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOTO WieHa KOJUICKTUBA,

NPUHUMATh [ETU COBMECTHOM JIESITENBHOCTH, OPraHW30BBIBATE W KOOPAWHHPOBATH
HeUCTBHS MO €€ JOCTIKEHHIO: COCTAaBIIATh IUIAH JEHWCTBUM, PAacHpeieNsiTh POJIM C Y4ETOM
MHEHUH y4aCTHHKOB, 00CYX/IaTh PE3YJIbTaThl COBMECTHOW paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KAXKJIOTO YYaCTHHKA KOMaH[bl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularaTb HOBbIE NMPOEKTHI, OLEHHBATH WJEH C MO3MIMU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MO3UTHBHOE CTPAaTETMUYECKOE TOBEIACHHWE B PA3JIMYHBIX CHUTYaLUsAX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHbIMH e CTBUAMU:

1)camoopranusanus:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIA BBIABICHHS NpoOJIeM U HX pEUIeHHs B
KU3HEHHBIX M YYEOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU 1I€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYIKaxX M0 OTHOLIEHHIO K YXMBOM NPHUPOJE, CBOEMY 3JI0POBBIO M 3/0POBBIO
OKpYXaIoIlNX;



CaMOCTOSITEIIbHO OCYILECTBIISATh TO3HABATENBHYIO AEATENBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa3oBaTENbHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTABJIATH IJIAH PEUICHUS MPOOJIEMBI C YYETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHHUIO MIMPOKOHN IpyIUIIUU B Pa3HbIX 001acTIX
3HAHMUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJABTATOB LEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHM, UCIIOJIb30BaTh MPUEMBI pedIeKCu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATh PEHIECHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3)npuHsiTHe ce0s U APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYrUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.
INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npoGuibHOro 00ydeHus 00ydarouxcs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue ais OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CHocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITebHOCTH MO TOJYYSHHIO HOBBIX 3HAHUN M HMX MPUMEHEHHIO B PA3MYHBIX Y4EOHBIX, a
TaK)Xe B peajbHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTarsl IPeACTaBlIeHbl IO ToaaM
W3Yy4YECHUSI.

[IpenMeTHbie pe3ynbTaThl OCBOCHUSA YydeOHOTO mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHI O MECTE U POJH OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUH E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpa, B TO3HAHHHM 3aKOHOB MPUPOIBI U
pelIeHnH MpoOJieM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJOTHYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYeCKHe TEPMHUHBI W TIOHATUS (JKU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
caMOperyJilus, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
ouonormueckue Teopun (kierounas Teopus T. IllBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHtpax



MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PacTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOTrO MOKOJIEHUS, PACUIEIIEHUS, YUCTOTHI FaMeT, He3aBUCUMOTro HacienoBanusa [.Menaens,
FOMOJIOTMUECKUX pSAIOB B HacieAcTBeHHOW u3MeHunBoctu H. . BaBuinosa), npuHUumbsl
(KOMILJIEMEHTAaPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAY4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIIE0BAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK HMPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpuboOB, pacTeHuM,
KUBOTHBIX U Y€JIOBEKa, CTPOECHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTeHUM, >KUBOTHBIX U
4esloBeKa, OMOJIOTUYECKUX MPOLECCOB: 0OMEHa BeulecTB (MeTabo0JIu3M), IpeBpallleHusl SHEPTuH,
Opo’>KeHHUsl, aBTOTPO(HOT0 U TeTepoTPO(HOr0 TUIOB NMUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHesa, SMOpHUoTreHe3a, MoCTAIMOPHOHATILHOTOPA3BUTHSL, PA3MHOKEHHUS,
WHIUBUAYAJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHaBJIMBATh B3aHUMOCBS3U MEXIY OpPraHOMIAMH KIETKH U HX (QYHKIMSIMH,
CTpPOEHHEM KJIETOK pa3HbIX TKaHEeW U X QYHKIUSAMHU, MEX1Yy OpraHaMUd U CUCTEMaMU OPraHOB Y
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKa M UX (QYHKIHMSIMH, MEXIy CHCTEMaMU OPraHoB U HX
GyHKUMAMH, MEXAy dTanaMu OOMEHa BEILECTB, JTAallaMU KJIETOYHOTO LMKIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB, JTallaMd SMOPHOHAIBHOTO pPa3BUTHUS, TEHOTHIIOM U (EHOTHIIOM,
(dhenoTumnom u dakropamMu cpebl OOUTaHNS,

YMEHHUE BBISABJIATH OTJIUYUTENIbHBIE NMPHU3HAKH >KUBBIX CHUCTEM, B TOM 4YHCJIE PACTEHHUH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE aPTyMEHThI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl 1OKa3aTeJIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX I'PYIIIL;

YMEHHUE pellaTbh OWOJIOTMYECKUE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OMOJIOTMYECKMMHU HpOLecCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE paboThl, COONIOATh MpaBUia IpU
paboTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYIAOBAHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys Lelb UCCIEI0BaHMSI, aHATU3UPOBATh MOJYYEHHBIE PE3YJIbTAThl U JeJaTh BHIBOIBL;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONW paboTe 1Mo OHOJIOTUH, 3KOJIOTMU U
MeAUILMHE, MPOBOAUMON Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIISATH
MOJTy4EeHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OILIEHMBaTh ATUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEOBaHUNH B 00JacTu
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHME, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oy/ymiei nmpodeccuoHanbHON AEATENbHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIBCKOTO X034HUCTBA, MUIIEBOM
MPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTENbHBIA HMHTEPEC, HAIMpPaBICHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccur W MPOAOJDKEHHE OHOJOrHYecKoro o0pa3oBaHHs B
OpraHu3aIUsaX CPEeAHEro NpopecCHOHAIBLHOTO U BBICIIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKvBBIE CHCTEMBI M UX U3YYCHUE
3 Buonorus kineTku 2 0.5
4 X¥UMHU4YEcKasi OpraHu3anys KIeTKN 10 1
5 Crtpoenue u GyHKITUU KICTKH 8 2
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 Hacnencreennas undopmanus u 9 05
peanuszanus eé B KIETKe '
8 Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi opraHu3MOB 4 1
16 bruoTexHonMOTHSs ¥ CHHTETHYECKAasE OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoTsbI pecypest
1 Buonorus kak KOMIUIEKCHast HayKa U Kak 1
4acTh COBPEMEHHOT0 OO0IIecTBa
JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS ¥ U3YUSHHSI KIIETKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonorun. [IpakTrueckas padoTa
5 «3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnranbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BEIECTBa KIETKH, UX 1
Ouonoruyeckas poiib
OpraHuyeckue BellecTBa KIeTKU — OeJKH.
8 JlaGopatopHas pabota «OOHapyx)eHHe 1 05
0€JIKOB ¢ MOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin
9 CoiicTBa, K1accupuKanys u GyHKIUH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlabopaTtopHnas pabota «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIIETOK PA3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPHUIITOMUKH, IIPOTCOMUKHU

15 MeTozpl CTPYKTYpPHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHne s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOU B! KIETKH:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue miazmMosnsa u '
JETINIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

21 HememOpaHHbIe OpraHou/ibl KIETKU

22 Crpoenue u GyHKIUH 7pa




23

CpaBHHTENIbHAS XapAKTEPUCTUKA KIICTOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne cTpoeHus KIETOK pa3InyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turel oOMeHa
BemiecTB. JJaboparopnas pabota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOuHOTO MeTabonuima. JlabopaTopHas
pabota «3ydyeHue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JIaGopatopHas pabota «CpaBHeHUE
MIPOIIECCOB OPOKEHHUS U JIBIXAHUS

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIUeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucioT. Pois
pubocom B OMocHHTEe3€e Oenka
37 Opraauzanys TeHOMa y IPOKapHOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TCHOB y DYKapHOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU U
39 obnuraTHbIe MapasuThl. [IpakTrueckas 0.5
pabota «Co3nanue Mo BUpycay
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUY U MEIULIMHE
42 ’Kv3HEeHHBII UK KIETKU
43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kietok. KaproknHes 1 IUTOKUHES.
46 JIaGopatopHas pabota «HaGmoeHue 05
MHUTO3a B KJIE€TKaX KOHYHMKA KOpEelIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus ;KM3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. JlaboparopHas padoTa

49 . - 0.5
«M3ydenue TkaHel pacTeHui»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «/3y4yeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tenna opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

54 [Turanue oprann3MoB

55 [MuTanue NO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cHCTEMa YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX H
YeoBeKa

58 TpaHcHOpT BEIIECTB y OPTaHU3MOB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxxiuMocTh U peryisnus y
OpraHu3MOB

64 I'ymopasibHast peryssius U SHI0KPUHHAS

CHUCTEMA )KMBOTHBIX W YCIIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast paborta
«M3yueHue cTpoeHus MOJIOBBIX KIETOK HA
TOTOBBIX MHKpOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MIPU3HAKOB CXOJCTBA 3apOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHUE 1 pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHue opranoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabdota «JIlpo3odriia kak
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIEOBAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpemrBanue. [Ipaktuueckas padota
"N3yuenue pe3yabTaToB MOHOTHOPUIHOTO
CKpeLIMBaHus y Apo30(uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS

77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.

78 [IpakTuueckas padota «3yuenue 1 05
PE3yIbTATOB JUTHOPUIHOTO CKPEIIUBAHUS '
y ApO30(HIIBI

79 [{uToTorHuecKrue OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS

80 CreruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPUST HACTIEICTBEHHOCTH 1

82 I'eneTuka mosa 1

83 T'eHoTHn Kak 11eJIOCTHAS cCUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YeJIOBEKA

85 MN3MeH4YnBOCTb MpU3HAKOB. Bribl 1
H3MEHYHBOCTH

86 MoaudukanroHHas 3MEHUYNBOCTh 1
BapuanuoHHbBIN psaa ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa

87 «HccnenoBanre 3aKOHOMEPHOCTEM 1 05
MOAU(PHUKAITUOHHON U3MEHYUBOCTH. '
[TocTpoeHne BapualMoOHHOTO psa U
BAPUALIMOHHON KPUBON»

88 ['eHoTHUIIMYECKAS U3MECHUYMBOCTb. 1

KomOuHaTBHAsI K3MEHYHUBOCTD




89

MyranuoHHasi U3MEHYUBOCTb.
[Ipaktuyeckas padora «Myranuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.
OnureHeTHKa U SITUT€HOMUKA

91

I'eneruka yenoBeka. [IpakTudeckas padbota
«CocraBieHUe U aHATU3 POJI0CIOBHOI

0.5

92

MeTo bl METUITMHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHCETHUKU B
Hpe)IOTBpaIIIeHI/II/I " JICHCHUHU I'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITUS CEJICKIIHH.
JlabopaTtopHnas pabora «3y4eHune copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON pabOTHI.
JlaGopaTtopHnas pabota «M3ydeHue MeTo0B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrkeHHs CeNeKIny pacTeHUu! u
*KUBOTHBIX. [IpakTiueckas pabota
«[IpuBuBKa pacTeHHI»

97

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BAHNE
TE€HETUYECKUX PECYPCOB

98

buorexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-IeCKaH pa60Ta
«I/I3y‘-ICHI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHEBIC HaIlTpaBJICHUA CHUHTETUYECKOM




OUOJIOTUU

100 XpoMOCOMHAsI M TeHHAsI WH)KEHEPHUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1
102 Pesepsubiit ypok. IloBTOpeHue, 1
000011IeHNe, CUCTEMATH3AINS 3HAHAN
OBHIEE KOJIMYECTBO YACOB I1
. CTBO FACOBTIO 102 135

[TPOTPAMME




YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

IMPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Bbuonorus, 3axapos B.b., MamoHTOB C.I'., CoHuH H.U., 3axaposa E.T., poda, 2018

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
buonoruueckuit sHnuKIONeIMYecKuii cioBapsk. M.: CoBerckast snnukioneaus, 2007.
Uroumn I'.I1. «Ypoku 6uonorum». Apocnasib, Akagemus pa3sutus, 2009
@®nunt P. buonorus B nugpax. M.: Mup, 1992
«1 uny Ha ypok 6uosorumn», oudnanoreka «IlepBoro ceHTSIOps»
.CyxoBa T.C «buonorus 6-11xnaccer. Tecte» , M., Ipoda, 2011
HembsauenkoB E.H. «buonorus B Bonpocax u otBerax», M., [IpocBemenue 1996

ISR

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://bio.1september.ru/

http://www.uchportal.ru/

http://proshkolu.ru/

http://http//www.ege.edu.ru/ru/

http://biodat.ru/
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