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MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bUoNOrHs» U OCHOBHBIX IMOJIOKEHUN (perepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CorjaacHo
nonoxenussMm ®I'OC COO npodwibHble y4eOHBIE MPEAMETHI, U3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM
o0ummM, cpeHuM MpodecCHOHAIbHBIM U BBICIIMM 00Opa3oBaHHeM. B To ke BpeMs KaXKIblil U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
00yJarImUXCs W CTUMYJIHMPOBAHHEM HHTEpeca K KOHKPETHOW OO0JIACTH HAy4YHOTO 3HAHHS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOIEHHOM ypOBHE, ONpeeNsieT 00s3aTenbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaroniuxcs. B mporpamMe mo OMOJIOTHU peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWH, OPUEHTHPOBAHHBIX Ha (OpMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buonorus» B peanusanuu tpedoBanuii ®I'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOW JCITEILHOCTH OOYYArOMIMXCs TI0
OCBOCHHMIO COJCpKaHUS OWOJOTHYECKOTO O0Opa3oBaHUSI Ha YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
00yJarouxcs 0 )KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUN
U OHONIOTUU Pa3BUTHUS, TEHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY 00 Y4YaIOIIUXCsl K MOCIIEYIOIIEMY OTyYeHUI0 OMOJIOTHYecCKOro 00pa3oBaHMsl B By3ax
W OpraHu3allisix CpenHero mnpodeccHoHaTbHOrO o0pa3oBanus. OCHOBY €ro cojepxaHus
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUH, MONYUYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esioB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKJIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI AJIs



MOCJIETYIOIIEro BbiOOpa mpodeccun. Bo3MokHa Takyke MHTETpalys OMOJOTHMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMy mpeamery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
HBOJIIOIMHM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHUs OHMOJIOTHYECKOTO pPa3HOOOpa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydarommxcs 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, NPUHIIMIOB M TPaBWJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouosiornueckux 3HaHWi. JlJis pa3BUTHUS W MOIJEPKaHUS MHTEpeca 00ydaromuxcs K OMOoJoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHUE Ba)KHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTrOo paHTa U MPUOOPETeHHE YMEHUI NCIIONBF30BaTh T 3HaHUS B (POPMUPOBAHUU UHTEpEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTrxeHne 1menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHAX, THMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiIax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIMXCSi C  METOJAaMHM  TO3HAHWsS  KUBOW  TPUPOJIBIL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTHHM, O3KOJOTHH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCSI OMOJIOTMUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU U COLIUATHHO-IKOHOMHYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKYA WHQEKITMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
KU3HEJEATEIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX NPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pelaeMbpIMH €10 ITPoOJIeMaMy, METOJOJIOTHEH OWOIOTHYECKOT0 HMCCIEAOBAHUS, MPOBEICHHS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpPallM €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOAOII0JIB30BAHNUN
(coOnromenne mpaBWJI TOBEACHHWS B MPHUPOJE, OXPaHbl BHIOB, HKOCHUCTEM, Omocheps),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYaLUsAX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHUs OMOIOIMUECKUX
3HAHUM U YMEHHI B IIOBCETHEBHOM JKU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOOIPEJEICHUIO, B COOTBETCTBUU C WHJMBUIYaJbHbIMU MHTEpPECAMH M NOTPEOHOCTIMU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4eHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeN0),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p opranu3anuoOHHbIX (OPM, METOJIOB U CPEICTB 00YUEHUSI OMOTIOTHUHU OCYIIECTBIISIETCS
¢ yuéToM cHenu(UKN ero coJepKaHus U HAMpPaBIECHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYEeCcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(peCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s13aTeNnbHBIM YCIOBUEM MPU O00YYEHUM OMOJIOTMM HA YIIyOIEHHOM YpOBHE SIBISIETCA
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmmxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0bOT, TEMAaTHKa KOTOPBIX ONpeaesseTcs
YUHTEJIEM Ha OCHOBE UMEIOINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX NPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buonorus kak Hayka. JKuBble cicTeMbl M MX H3y4YeHHe

CoBpemenHast 6uosnorusi — KOMIUIEKCHas: Hayka. Kparkas uctopusi pa3BUTHs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Onoaorueil. 3HaueHue GUOIOTUU B IPAKTUUECKOH 1€ATEeIbHOCTH
YeJIOBEKa: MEAULMHE, CEIbCKOM XO035ICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, MJUCKPETHOCTb U LIEJIOCTHOCTb, CIIOXKHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIALIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OuoreoneHOTHYECKHHN),
ouoctepnsiid. [lporeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromue *HUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3alUu.

N3yuenune xuBbix cucteM. Meroasl Ouonornyeckod Hayku. HaGmrioneHue, maMmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe o0 3aBUCMMOH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runore3a. [IonsTue BEIOOPKU U €€ 10CcTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHUnHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, I'.
Mennens, B. U. Bepnanckuit, U. I1. I1anos, Y. 1. Meunukos, H. 1. Basunog, H. B. Tumodees-
Pecosckuii, J[x. Yorcon, @. Kpuxk, . K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykKaMm», «CucteMa OHOJIOTMYECKHX
HayK».

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucTteMbly,
«CBoiiCcTBa )KMBOW MaTepum», «YpOBHU OpPraHu3alluu KUBO NpUpoab», «CTpoeHUE KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreorneHos»,
«buocdepay, «MeTo1bl U3YUSHUS )KUBOH TIPUPOIBI».

O6GopynoBanue: 1abopatopHOe 000PYAOBAHHE JIJIsl TPOBEACHUS HAOIIOACHUHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

Tema 2. Buosorusi KJieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopwus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaIbHoe EeHTPpU(YrupoBaHUe,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue (UKCUpOBAHHBIX KiemoK. DJIEKTPOHHAS MUKPOCKOIHUS.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicuzneHnoe) usyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIPENapaTbl PAaCTUTENbHbBIX, KUBOTHBIX U
OakTepraIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

IMoarema 2.1. XuMnueckasi Opranu3anms KJIeTKH

XHUMHYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPO3JIeMeHThl. Boaa u e€ poib
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosnornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuunas cTpykTypa Oeika, menTuaHas
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiun 0enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, Jucaxapybl, OJIMrocaxapuabl U noiaucaxapuipl. OOmmii nian
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yriieBo0B. bronorndeckue GpyHKINN yrIeBOIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  mumnmmos.
Tpurnunepunasl, pochorunuabl, BOCKH, cTepouisl. bruonornyeckue ¢pynkuuu mumuaos. O0mme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenne HyknenHoBbIX KuciOT. HykneoTuasl.
[Tpunuun xommuieMentapHoctd. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mectonaxoxaenue u 6nonornueckue pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKIMH B KJleTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyl. Moodenupoeanue cmpykmypvl u  @QyHKYu
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunmes OUOMONEKYI U UX
HEenpupoOHbLX AHAN0208.

JleMoHCTpanun

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ®©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHMe XMMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAE,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl OETKOBOW MOJEKYJb», «CTpOoCHHE MOJIEKYJ YIJIEBOIOB», «CTpoeHHE MOJIEKYJI
IMnuaoBy», «HykienHoBble KUCTIOTHIY, «CTpoeHHE MOJIEKYIIbl ATD».

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTopnas padora «OOHapykeHHE O0CTKOB ¢ MTOMOIIBIO KaY€CTBEHHBIX PEAKITUI».



JlaGoparopHas padora «/ccienoBanue HYKIEMHOBBIX KHCIIOT, BBIJECIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

IToarema 2.2. Crpoenue U GyHKIUH KJIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa30BaHUs KJIETKH.

CtpoeHre mpOKapUOTHUECKON KieTku. KiletouHas cTeHka OakTepwii ©  apXei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKod kieTku. [Inasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (parounTo3. Dk301uTo3. Kilerounas creHka.
CrpykTypa 1 QyHKIIMU KJIETOYHOW CTEHKH PacTEHHH, TPHOOB.

Hurornazma. Ilutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOHWABI KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomiIasmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE M (QYHKUUHU. B3auMOCBsA3b 0JHOMEMOpPaHHBIX OPIaHOMJOB KIIETKH.
CrtpoeHue rpanyisipHOro pertukyinyma. Mexanusm nanpasnenus oeikos 6 IIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
sHAoIIIa3MaTHuecKkuil petukyinyMm. CekperopHast ¢yHkius annapata ['onbmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpanHnble opranouabl kiaetkun CTpoeHue M (GyHKIHMHM HEMEMOpaHHBIX OpraHOMI0B
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuKpodmIaMeHTbl. AKkmunogbie
Muxkpogpunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHEe U [BHKEHHE JKI'YTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutormasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacmnoIOKEHUE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. belku XpoMaTHMHa — THCTOHBI. /[unamuxa s0epHoll
06010uKU 8 MUmo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHUECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIETKW», «CTpOEHUE PACTUTENBHON KIETKW», «CTpOCHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENApaThl PACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.



JlaGoparopHas padora «/3yyeHue cTpoeHHS KIETOK pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue ma3mMonu3a U AEMIIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX.

IIpakTuyeckas padora «3yueHue IBMKEHUS IUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Ioarema 2.3. O0MeH BellecTB M NpeBpallieHNe JHEPTUHN B KJIETKe

AcCUMMIISINS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KHCI0pOoia B OOMEHHBIX Mpolieccax. JHEPreTH4ecKoe
obecnieuenue kietku: npepaieHue ATD B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKkTep
peakiuii kieToyHoro Metabonmsma. epMeHTHI, UX CTPOSHHE, CBOWCTBA M MEXAHU3M JICHCTBUA.
Kodepmentsr. Otinnuus GepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. beaKu-akTHBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX pEaKUUi OT pa3IMuHBbIX
(bakTopoB.

[lepBUUHBI CHHTE3 OpraHUYECKUX BEIIECTB B KieTke. DoTocUHTE3. AHOKCU2EHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yerumpa. Ponb xmopormnactoB B mpoiecce ¢potocunTe3a. CBeTOBass U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nuyHbix GaKTOpoB Ha CKOPOCTh (POTOCUMHTE3a. 3HAaUEHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OakTepun. 3HAUCHUE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpoKeHHS U UX HCIIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30YAWUTENN
Oone3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTudeckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, WiK KIETOYHOE JbIXaHue. Poib MUTOXOHApPUI B Ipoleccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTesnbHOE (OCcHOpPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunma3svl.  IlpeumymectBa a’poOHOro myTM OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

JleMoOHCTpaL U

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE /ISl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIApaToB.

JlabopaTopHnas padora «/3yueHue kaTaIuTHUECKON aKTUBHOCTH ()epMEHTOB (Ha puMepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHUBHOTO pacIIEIUICHUs IEepPOKCUAA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTropnas padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JTBIXAHUSI.

IToarema 2.4. HacnencrBeHHast HH(popManusi U peanu3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUUYHOIO
cuHTe3a. Peanmmzamms HacienacTBeHHOM uWHQopmanuu. ['eHeTHYeckWili KOj, €ro CBOMCTBA.



Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIIMU: KOMIIJIEMEHTAPHOCT,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B GuocuuTese Oenka. YcimoBus
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB Y TPOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
MonexynapHvle mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuma 6 pezynayuu
pabomsi 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycel — HekiieTouHbIe ()OPMBI KU3HH U OOJIMTaTHBIE Mapa3uThl. CTPOSHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
uHmezpasa.

BupycHsie 3a0o1eBanus 4yenoBeka, UBOTHBIX, pactenuil. CI1I1/], COVID-19, conmansubie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole (hyHxkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. . IBaHoBCKUi.

Tabmuet u  cxembl:  «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxrepuodaru».

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

IMonTema 2.5 ) Ku3HeHHBIH MHKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [logroroska kietku k aeneHuto. [IpecuHTeTnUeCKUiA
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemnmukanmda. [lpunnunsr  permmmkanmm — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUNApPaUIEIbHOCTh. MexaHu3M
permukammu [JHK. Xpomocomsbl. Ctpoenue xpomocom. TeroMepsl U TenoMepasa. XpOMOCOMHBIHN
HA0Op KIJIETKH — KApUOTHUIL. JIMTUIOMIHBIA M TalTOMIHBIN HAOOPBHl XPOMOCOM. ["'OMOJIOTHYHbBIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenne kimetkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJANINE B HUX MPOILECCH. THITBI
muTo3a. Kaprokunes u nutokuses. buonoruueckoe 3HaueHre MUTO3a.

Perynsimuss MutoTHuUeckoro unukia kietku. [Iporpammupyemasi KiaeTodHas THOEnb —
arornTo3s.

Knerounoe sapo, XpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemka» — obuounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpan U

Tabmumpl 1 cxembl: «KW3HEHHBIA HUKIT KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpOIpenaparbl: «MHTO3 B KIETKaxX KOpelIka

JTyKay.
JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIpENapaTaxy.



JladopaTopHas padora «HaOmomenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 3. CtpoeHnue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHbie
OpraHU3MBlI.

B3anmocBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacreHwil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHUs, PYHKUUH M pacloNoXeHUs
TKaHEW B OpraHax pacTeHUM.

TKaHU )KUBOTHBIX U YeJIOBEKA. TUIBI )KUBOTHBIX TKAHEH: AIUTEINANIbHAS, COEIMHUTEIbHAS,
MblllIe4yHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKUMH U PACIIOIIOKEHUS] TKAHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUil. Opransl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pacrenuii. CKeneTsl OAHOKJIETOYHBIX U MHOT'OKJIETOUHBIX
KUBOTHBIX. HapyXHbIi 1 BHYTpeHHMH ckeneT. CTPOCHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBi>keHue opraHu3moB. J[BHXKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3Mbl W HACTUH.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBeKa: MbllleyHas cucrema. Pedrnekc. CkeneTHbie
MBILIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornonienre Boxbl, YIJIIEKUCIOTO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KUBOTHBIX. BHYTpUNIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurtenbHbIe
xenessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. Juddy3us razos yepes
MOBEPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErouyHOe
IpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucTemMa 4ejaoBeka. MexaHu3Mm
BEHTWJISLIMH JIETKUX Y NITUI] U MIIEKONUTAIONIMX. Perymnsiuus apixanus. J[pixarenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cuctemMa o3BOHOYHBIX
KUBOTHBIX M yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX IKHBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beinenenne y opranu3MoB. Beigenenwe y pacreHuil. BeineneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyosau. Opransl Bbiienenus. @uiabTparnys, cekpenns 1 o0paTHoe BcachblBaHUE
KaKk MEXaHM3Mbl paboOThl OpraHoB BblAeneHHs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENIbHON cucTeMamMu. BbijeneHne y MO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [loukwm.
Crpoenue u pyHkunonupoanue Hedppora. OOpa3oBaHHE MOUYH y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTEepHii U LIUCTHI
IpocTeiuX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuidl. Kyrukyna. CpeactBa mnacCUBHOW U
XUMHUYECKOH 3a1UTEl. OUTOHIHAIEI.



3alnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKPOBBI M X IPOW3BOAHBIE. 3AIIUTA OpraHu3Ma
or OonesHeil. MMMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpaJbHbII HMMMYHHTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIN  cneunpuueckuid UMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpnux, ®@. M. beprer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M peryisiiuss 'y OpraHu3MoB. Pa3napakuMoOCTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3HAYCHHE.

HepBHast cucrema u pediiekTopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIE PEQIICKCHI.

['yMopasibHast peryysiuss M SHIOKPUHHAs CUCTEMa KUBOTHBIX U uyenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpannn

[Toptpert: NU. II. 11aBnos.

Tabmuubr u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHuE HaceKOMbIX», «TKaHM pacTeHuid»,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHHe IHCTOBOM miacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener udenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/prxaTenpHass cuctema», «HepBHas cucremayn, «Koxa», «MpbllleyHas CcUCTEMay,
«BpiaenurenpHas cucreMa», «HIOKpPHHHAs cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NMUTaHUS pacTeHUID», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujipb», «CTpoeHue MiaHapun», «BHyTpeHHee CTpOEHHE J107K/IEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHasg cucrema nrtuny, «HepBHass cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKHUX, )KUBBIC
HK3EMIUIAPBl KOMHATHBIX PacTeHH, repOapuu pacTeHUH pa3HBIX OTJENIOB, BIIAXKHbIE MpenapaThl
KUBOTHBIX, CKEJIETHI T0O3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue JUIsl JEMOHCTPAIMK TOYBEHHOTO 1 BO3AYIIHOIO MUTAHUS PaCTeHU, pacliernieHus
Kpaxmaja U O0enKoB 1o AeiicTBreM (HepMEeHTOB, 000pyI0BaHHUE I AEMOHCTPALIUU OIBITOB MO
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXAaHU3Ma [bIXaTENIbHBIX JBUKCHWM, MOAEIU
TOJIOBHOT'O MO3ra Pa3jINYHbIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

Jladoparopnasi padora «/3yueHre TKaHe# JKUBOTHBIX.

JlabopaTopnasi pabora «l3y4yeHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 4. PazMHOKeHHe M pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buibt
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonmoBbie KieTKHU, uinuM ramersl. Meito3. Cranguu Mmeiiosa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonornyeckuii cMbICi Mel03a U TOJIOBOTO
npouecca. Meio3 1 ero MecTo B AKU3HEHHOM IIMKJIE OPTaHU3MOB.



[IpenzaponpieBoe pazputhe. ['ameTorenes y )kuBoTHbIX. [TostoBbIe sxene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHE MOJOBBIX KIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHUU
opranusMoB. Mopghozcenes — o0na uz enasnvix npobaem smopuonoeuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTEHE3a KUBOTHBIX (HA MpUMepe JATYIIKH). [Ipobnenue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposannoe opoobnenue. bracmyna, munwvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMTAONINX. 3apOJBIIICBBIC JTUCTKUA (TacTPYJISAIN).
3aknajKka OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsiHUE YacTel
Pa3BUBAIOIIETOCS 3apO/bIlia (SMOPHUOHANIBbHAS MHAYKIUS ). 3aKiIalKa IIaHa CTPOSHUS JKUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHATIbHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButme xuBoTHBIX. I[locTamOpmonanmeHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSILMUM POCTAa KUBOTHBIX U 4yenoBeka. Craauu
MOCTAIMOPHUOHAIILHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['amerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHe U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOilHOE OIIOAOTBOPEHHE Yy ILIBETKOBBIX PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyISIIIUU OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpel u cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXXEHHE »HBIVIEHb», «Pa3MHOXEHHE THAPBD»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SNLEKIETKH M CIEpMaTO30Maa,
«OCHOBHBIE CTaANN OHTOTeHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3Butne capanun», «Pa3zBuTme ISTymIKW», «J[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJbHBIX pacTeHUN», «KHU3HEHHBIN LUK
MOPCKOI KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKJI MANOPOTHUKAY, «KM3HEHHBIN
LAKJI COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SIMIEKIETOK U CIIepMaTO30U/I0B,
Mozeinb «L UK pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «V3yueHue CTPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckass padora «BpIsSBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

Jlaboparopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 5. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYMBOCTH OPTraHU3MOB

Wcropust craHOBIEHUS U pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HbIX B pa3BuTiu renetuku. Pabotst H. K. Konbrosa, H. 1.
Basuioa, A. H. benozepckoro, I'. JI. Kapneuernko, 0. A. ®wmmnuenko, H. B. Tumocdeena-
Pecosckoro.



OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM IPU3HAK, T'OMO3MUIOTAa,
reTepO3UroTa, YMCTast JIMHUS, TUOPUAbI, TeHOTHN, (QeHorurn. OCHOBHBIE METOJbl TC€HETHUKU:
rUOPUAO0IOTHYECKHM, IUTOIOTUYECKHI1, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoHcTpauMu

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JladopaTropnasi padora «/Ipo3oduia kak 00bEKT TCHETHUESCKUX UCCIIEIOBAHUN .

Ioarema 5.1. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3akoH MeHiemns — 3aK0H eTMHO00pa3us THOpUIOB
nepBoro nokojeHus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacllerieHus
npu3HakoB. lluTojormyeckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ WIOTe3a YHMCTOTHI
ramer.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HacieJOBaHMS.
Pacmenienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKkrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padbotel T. Moprana. CrenieHHOe Haclea0BaHNue
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS IojJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TeTepOoraMeTHBIM IOJ. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOTIOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
['eHeTnyeckue aceKThl KOHTPOJISI M U3MEHEHUS! HACJIEICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tpetuit 3akon Mennens»,
«AHanmu3upyollee ckpeuiuBanuey, «HenomaHoe nomuHupoBanuey, «ClemnieHHoe Hacle0BaHne
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

OOGopynoBaHue: MOJETb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUS! W pacIleIyIeHUs] MPU3HAKOB, MOJENb A JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIEI0BaHMs [TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IpakTuyeckass pab6ora «/3ydeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(HITBD».

IHoarema 5.2. 3aKOHOMEPHOCTH U3MEHUYMBOCTH



B3auMmopeiicTBue reHoTuma U cpeapl npu GopmupoBaHun (eHoruna. VM3MEeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJICICTBCHHAS U HACJICACTBCHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Ponb cpeasl B GpopMUpOBaHUU MOIU(PUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu mpusHaka. Bapuwarmonnslid psa v BapuannoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.

I'enorunuueckass H3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
T€HOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
W3MEHYUBOCTH. POJTh KOMOMHATHBHON N3MEHYHBOCTH B CO3/JaHUM TE€HETUIECKOTO pa3HOOOpas3us
B IIpe/ieiax OJIHOTO BHUJIA.

MyTanroHHass M3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comaruueckre W MOJOBbIe MyTanuu. [IpUYuMHBI BOSHUKHOBEHHS MyTanuil. MyrareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJOTHUYECKHUX
psAnOB B HaclencTBeHHOW u3MmeHumBocTH (H.M. BaBwmiioB). BHesnmepHas W3MEHUYMBOCTh U
HAcCJICICTBEHHOCTb.

Onucenemurxa u MUSEHOMUKA, POJb INUSCHEMUYECKUX (HAKmopos 6 HAcCie008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdeMoHcTpannn

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmunel U cxembl: «Buasl W3MEHUMBOCTHY, «MoauduKanMoHHAs W3MCHUHUBOCTHY,
«KomOMHaTUBHASI U3MEHYUBOCTHY, «Meio3», «OmnoaoTBopeHne», «I eHeTnueckre 3a00JIeBaHus
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladboparopnass pabora «MccinenoBaHue 3aKOHOMEPHOCTEW  MOIM(UKAITMOHHON
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENaparax).

IMoaTema 5.3. I'eHeTHKA YeJI0BEKA

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMS TE€HOMa 4YelOBEKa.
MeTopl U3yueHusi TeHETUKU YeOBeKa: TeHealoTHYeCcKuil, ONIM3HEIOBbIHM, ITUTOTeHETUYECKUH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcie ¢ momombio [TL[P-
ananm3a. HacneactBennbie 3a0oeBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUEHWE MEAMIIMHCKONM TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYNbTHpOBaHue. CTBONOBBIC KIETKHU. [[OHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCIIEKThI
MCCJIEI0BaHMH B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOPHI MOBBINIEHHOW YYBCTBUTEIHHOCTH YENIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKawllel cpeabl. ['eHeTnueckas MpeapacnoioXeHHOCTb
YyeJIoBeKa K MaTOJIOTHsAM.

JeMoHCTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3yYCHHs] TEHETUKH UYEIOBEKay,
«["eHeTnueckue 3a00I¢BaHUS YCTIOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOM.



Ioarema 5.4. Cennekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcXOXACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
psAnOB B HacineACTBEHHOM m3MmeHunBocTu H. M. BaBunoBa, ero 3HaueHue AJisl CEJIEKIIMOHHOU
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Ortanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MTOMOIIBIO aHATN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanMoHHBIN U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBaHUsI U MeTOZI0B pekoMOuHauTHBIX JJHK mis monyuenus
HCXOJJHOI0 MaTepuaa Jilsl CeJeKLUH.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuanzauus. bAUM3KOpoACTBEHHOE
CKpelluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B ceneknuu. OtrganéHHas ruOpuUIU3aIUsL.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJEKIMH pPACTCHHH U
KUBOTHBIX. «3€1EHas peooYUsLY.

CoxpaHeHHEe U U3YYCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauyeil s CO37aHMs HOBBIX COPTOB U TMOPUIOB CEITbCKOXO3SIMICTBEHHBIX KYIbTYp. HM3)yueHue,
coxpameHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM ducie ¢ NpUMeHeHUemM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aAHUl, NepedosblX uoell u
NnepCcneKmuGHbIX MexHOI02UlI.

JleMoOHCTpaLun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIUN»,
«Otnanénnas rubpuauszanus», «MyrtareHes».

JlabopaTopnasi pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

IHoarema 5.5. BHOTEXHO/IOTUA M CHHTeTHYecKasi 0MOJIOTUsA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaaunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4Ye€HUE KHCIOMOJIOYHBIX MPOJIYKTOB, BUHOAENUE. MuKpoOHroiaornueckuit cuures. OObeKThI
MUKpoOrosornyeckux TexHosuoruii. [I[pousBoactso Oeiaka, aMUHOKHUCIOT U BUTAMHHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYEHHUs OPIraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpeYaroluecs B Mpupoe OMOCUHTETUYECKHE Ty TH.



Knerounas umxenepusa. MeToabl KylabTypbl KJIETOK M TKaHEW PACTEHUU U >KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIHS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TPaHCIUIAHTALINHU SIIEP KIIETOK.
Texunonozuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHATLHO2O — PASMHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHas MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYUPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM M TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OSTHYECKHE IpOOJIEMbl TI'€HHOMU
WHKXEHEPUU.

Menununckue 6uorexnosioruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTa0o0MHBIN aHANNU3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-Ononnxenepus
JUTs pa3paboTKH (PyHAaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMILJIEKCHBIX
TKaHeW cOYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMONMpPUHTHHTA U ckaddoNauHTa A pelleHus
3a/1a4 IePCOHAIU3UPOBAHHON MEUIIMHBI.

Co3naHne BEKTOPHBIX BAaKIUH C IEJIbI0 O0ECIeYeHHss KOMOMHHUPOBAHHOM 3alIMTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «/cnonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
pOU3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHast HHKEHEPUsI».

JlaGopaTopHas padora «/I3yyeHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIIBIX TPOAYKTOBY.

IKeKkypeust «buoTexHOIOrns — BayKHEHIas Mpou3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe MPOU3BOACTBO).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaIOIIUMHCS
IIPOrpaMM CpeHEro 00I1ero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrPaMMbI 10 OMOJOTMH BBIJIEICHBI
CIIEAYIOIIME  COCTAaBIAIONIME: OCO3HAHHWE OOYYaAIOUIMMUCA  POCCHHCKOM  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMNPEIEIEHUIO,
Hanuyue momueayuu K OOy4eHUIO OHWOJIOTHM, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  I€EHHOCTHO-CMBICIIOBBIMHM ~ YCTAaHOBKAMH, IPUCYIIUMH  CHCTEME



OMOJIOTHYECKOTO  OOpa3OBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYIbTYpBHI,
CcnocobHoCmu cmagums UEIN U CTPOUTH )KU3HEHHBIE IJIAHBL.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS MPOTPAaMMBbI 10 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMM, IPUHATHIMHU B
o0miecTBe MpaBWJIaMH M HOPMAaMHU MOBEACHHS M CIOCOOCTBYIOT IPOLECCAM CaMOITO3HAHMA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy ITOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACJIE€OUI0O U  TpaJulUsM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU4eOHOTO mpenMeTa «bHoiaorusy» IOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, MO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M OIBITA JESITENbHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOIr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)X€HHWE 3aKOHA H
MIPaBONOPSAJIKA;

TFOTOBHOCTb K COBMECTHOIN TBOPUYECKOH JIE€ATEIbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpEeNeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHME YUYUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HBIMU yO€XKIEHUSMHU, KYJbTYPHBIMU HEHHOCTSAMU U COLUAIBHBIM
MIOJIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJ1a4, YBAXKUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OMIOHEHTOB MPH 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUUCKON TPakIaHCKOM MJICHTUYHOCTH, MTATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOI S3bIK U KYJIBTYPY, IPOLIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJIEINIO U TaMATHUKAM IIPUPOABI, JOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
NOHMMaHMUA 3HAa4YeHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB TPUPOJABI, B JKU3HM YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexx I€EHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUKCKOr0O HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBE/ICHUS;



CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHMS], ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATUSA LEHHOCTEH CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULMIMU HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHUMAaHNE SYMOILMOHAIBHOI'O BO3/ICMCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
3MOLUOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U pean3als 3JJ0POBOro U 0E30MacHOr0 00pasa KU3HU (370pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX MPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOUICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHMUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TpaBWUJ WHIAUBUIYAJIBHOTO M KOJUIEKTUBHOTO ©0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYCK (YHMOTPEOICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON 1 COLMATIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIONHATH TAKYIO JESTEIbHOCTE;

WHTEpPEC K Pa3Iu4HbIM cepaMm NmpodecCHOHATBHON NEeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSHKEHUH BCel
JKU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOMICHUE K MPUPOJIEC KaK MCTOUYHUKY KU3HHU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPEeIbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelIeHuH MPOOTIEM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0IeHUE
MpaBUJI TOBEICHHSI B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

AKTHUBHOE HEMpUSATUE JIEUCTBHUM, NMPUHOCAIIMX BpEN OKpYKAIOIIEH MPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTHMUYECKUE MOCIEACTBHS MPEITPUHUMAEMBIX
JIEMCTBUM U MPEJOTBPAILATD HX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, SKOJOTMYECKON KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MIPaKTUYECKON JEATEIbHOCTH 3KOJIOTMUECKON HAIPaBIECHHOCTH;



8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IOJIMKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHMUE SI3IKOBOM M YHTATEIbCKON KyJIbTYpPBI KaK CpE/ICTBA B3aUMOICHCTBHS
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyid B (OPMHPOBAHUU
PaLMOHAIIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIEeM
MHpe KaKk O €IMHCTBE TIPHPOJBI, YeOBeKa M O0mecTBa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEW U pEIIeHUH TPOOIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU JUISI COBPEMEHHOW LMBMIIM3AIMU: 00ECIICUeHUS
HOBOTO YPOBHS Pa3BUTHSl MEIWIMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
penath pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJA U3 TI00aTbHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYUYCHHU OMOJIOTMYECKUX 3HAHWH B LENSAX MOBBIIICHUS OOIIEH
KyJbTYpPBI, €CTECTBEHHO-Hay4YHOW TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (yHKIMOHAIHHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMuUpyeMoi Ipu U3y4eHUH OHOJIOTHH;

NOHMMaHHWE CYIIHOCTH METOJOB MO3HAHWS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJNydacMble 3HAHUS Uil aHanu3a W OOBSICHEHUS SBJICHUM
OKpYXAaIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOUIMXCS JAHHBIX C MENbI0 TOJIYYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IICHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITETbHOCTh HHIANBHIyaTBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3ylbTaThl OCBOEGHHUS yueOHOro mnpeamera «buonmorusy BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaONI0/eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeiCcTBUS (T03HABaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), oOecreunBaroIine
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJbHble y4yeOHBbIE ACHCTBUS B I103HABATEIBHONH H
COLMAJIBHOM MPAKTHUKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero oOmero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayt copMupoBaHbl MMO3HABaTEIbHBIC yYHUBEpCalIbHbIE y4deOHBbIE NEHCTBHA,



KOMMYHUKATUBHbIE YHHMBEpCalbHbIE YydeOHbIe JEWCTBUSA, PETyJIsSTUBHbIE YHHBEpCAIbHbBIC
yueOHbIe JIeHCTBUS, COBMECTHAS IEATEILHOCTb.

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oO0IIero ooOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMUECKOT0 MBILIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHs, Kiaccu(puKanuy, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJIOTMYECKHX IOHSATHH
(BBLACTATH UX XapaKTepHbIC PU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU MOHATHIMH);

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SIBICHHH KUBON
PUPOIB;

CTPOUTH JOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, IETYKTUBHBIE, TI0 AHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BHIBOJABI U
3aKIIFOYCHHUS;

IPUMEHSTh CXEMHO-MOJICIIbHBIE CPEACTBA JJIsl MPEJCTABICHHS CYIIECTBEHHBIX CBSI3€H U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OILEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBIIOJHIATH pPa0OTy B YCIOBUSX pPEaJbHOTO, BHPTYAJBbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE N CTBUS:

BJIAJICTh HaBBIKAMHU YyUEOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspelieHus npodseM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/I0B
pelIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B O3HAHUS;

UCITOJIb30BaTh PA3JIUYHbIe BUJBI JCATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHUI0O W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUII MBIIUICHHS, BIAJeTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSMH U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JACSITEIBHOCTH M
’KM3HCHHBIX CUTYAIUIX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajjauy, BBIJBUTATh
TUIIOTE3y €€ PelIeHNUs, HAXOJUTh apryMEHTHI JUIs JOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJTYYECHHBIE B X0/I€ PEIICHUs 3a/1a4K PE3yJIbTaThl, KpUTHUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;



OCYILIECTBIIATh IIEJICHANPABICHHBIN MOMCK INEPEHOCA CPEACTB U CIOCOOOB JEHMCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTHh 3HAHMS B  TIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KHU3HENIEATEIIHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABl U PELIEHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHUECKUX CIOBApsIX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALUIO PA3TUYHBIX BHIOB U (HOpM
IPEJCTaBICHUS, KpPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(bopMynMpoBaTh 3ampOChl M IMPUMEHATh DPA3JIMYHBIE METOABI NpPU IOUCKE M OTOOpe
Oononornyeckoit mHGopMaIH, He0OXOIUMOH /TS BHITIOJTHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUUYHBIX IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uHpopMaLrell: IPUMEHITh XUMHUYECKHe, (PU3MYEeCKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenmue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYKIECHHSI OTHOCUTEJIBHO BBINIOJHEHMSI IIpPEUIaraéMod 3aJadd, YYUTBIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLICHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIpYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTHYEeCKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NIEHCTBHH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 UJ€Ha KOJUIEKTHBA,



IIPUHUMATh LEIU COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEEIIAT POJIA C YYETOM MHEHUI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 Y4aCTHHKA KOMaHbl B OOLIUH pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJAEH C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJieM M HUX pElIeHUs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1LIEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NEATEIbHOCTh, BBIBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM [TO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€WCTBUMN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIieKCuU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yabTAaTHl OCBOCHHUS coOJepKaHUs ydeOHoro mpeamera «buomorms» Ha
yrayOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHrue MpoPuiIbHOTr0 00ydeHUsT 00 yIaroIIIXCst
6uonoruu. OHM BKITIOYAIOT: crielu(UUecKre st OMOJIOTUU HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JeMCTBUI MO OCBOCHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUH, BHUIBI IEATEIBHOCTH IO



MOJY4YEHHUIO HOBBIX 3HAHMHM M UX MPUMEHEHMIO B PA3JIMYHBIX Y4E€OHBIX, a TAKXKE B PEaJIbHBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yapTaThl IPEICTaBICHbI 10 TOAaM U3yUYEHHUS.

[IpeameTrHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npeamera «buonorus» B 10 knacce n0OIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MecTe U PoJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBaHUHU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JIeM PallMOHAIIBHOTO MPUPOIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTUY;

BJIAJICHUE CHCTEMONH OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJArarolline
OMOJOTrMYEeCKHE TEPMHUHBI U TOHATUSA (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJIM3M, IOMEOCTas,
CaMOpETyYJISILMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacienacTBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHHUs], YUCTOTHI FraMeT, He3aBUCUMOro HaciaeaoBanus . Mennens,
TFOMOJIOTHYECKUX PSJIOB B HAacleICTBEHHOM u3MeHunBocth H. V. BaBuioBa), npuHLIMITBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O [TO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE NMPU3HAKH: BUPYCOB, KIETOK IPOKAPUOT U 3YKApHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB U CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHa BeIlecTB (MeTab0In3M), IpeBpallleH s SHEPTHH, OPOXKEHHUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
rameToreHesa, sMOpuUoreHesa, MIOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMWJAMM KJIETKM M UX (PYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEW U UX QYHKIUSMHU, MEX1Yy OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GYHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LHKIA U KM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TanaMH ASMOPHOHAIBHOTO pPAa3BUTHUSA, TEHOTUIOM M (DEeHOTHIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHUS;

YMEHHE BBISIBISITH OTIMYMUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PAaCTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE periaTh OMOJOTHYECKHE 3a/Ja4t, BBISABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TPOLIECCAMU U SIBICHUSMH, JI€laTh BBHIBOJBI M MPOTHO3BI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYECKHE paboOThl, COOMI0IATh IpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHME BBIIBUIaTh THUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJTYYCHHBIE PE3Y/IbTAThl U JIEJIaTh BHIBOJIBI,



YMEHHE YYacTBOBATh B Y4YEOHO-HCCIIEIOBATEIBLCKOM padoTe MO OMOJOTHM, SKOJIOTHH U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH
MOJIyYECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLICHUBATh ITUYECKHE aCIEKThl COBPEMEHHBIX HCCIIeIOBaHUM B 0071acTH OHOJIOTUI
U MEIULUHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
IF€HOMA M CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCuoHaIbHON AEATEIIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X031UCTBa, MUIIEBON
MIPOMBIIIIICHHOCTH, YIITyOJISATh TO3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOILIEH Mpodeccur U Mpoa0IDKeHHE OMOJIOTHYECKOro 00pa30BaHMsl B OPraHU3AIHIX
cpenHero npodeCCHOHAIBHOTO U BBICIIEro 00pa3oBaHMUS.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO npenmMeta «buonorus» B 11 kaacce 1onxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIIPOCOB
paloHaIbHOTO MPUPOIONIONb30BaHMS, U B (DOPMUPOBAHUY LIEHHOCTHOT'O OTHOILICHUS K IPUPOJIE,
oOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJioruu;

YMEHHE BJaJIeTh CUCTEMON OMOIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUI,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomtonuu), ydeHus (A. H. CeepuoBa — 0 myTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTMUYECKOM MUpaMuabl S3HEPTUHN), TunoTessl (runotesa «mupa PHK» V. I'mnbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJaMH HAy4yHOrOo TIO3HAHMs, MWCIONb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpEeHHe,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKH aHTPOIOI€HHBIX M3MEHEHUH B
PUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOLEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0TOopa,
AIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUsA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha reHO(OH] MOMYJSIUYU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefle OOMTaHus, YepeloBaHus
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE yCTaHABJIMBATh B3aUMOCBSI3H MEKIY ITPOLIECCAMU IBOJIOIIUH, IBUKYIIUMHU CHIIaAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pPAa3JIUYHBIX HKOCHCTEM M NPUCHOCOONECHUSMH K HHUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYNTEIBHBIC IPH3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3Ei
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TpYII,
B3aMMOCBSI3 OPTraHU3MOB U Cpelbl OOMTaHMSA, €AWHCTBA UYEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHS MPUPOABI U
YeJI0BEYECTBA;



YMEHHE pelaTh OMOJOTHYEeCKUE 3aJa4t, BBISABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIICTyeMbIMU OMOJIOTUYECKUMH TMPOILIECCAMU U SIBJICHHUSIMH, JIeTIaTh BBIBOABI M MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMyIUpys 1eNb UCCISI0BaHMS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThI HA YYCHUYECKHX KOH(PEPCHIINSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM IKU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSX U CIOCO0axX MpeAoTBpAllleHUs TI100abHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOp OyAyIiel mpoeCCHOHATBHOM NeATSIIEHOCTH B
o0yacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITNHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO35HCTBA, MUIIEBOM MPOMBILIUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Npodeccuu U MPOoAoHKEHNE
OMoJoruvYeckoro oOpa3oBaHMs B OpraHU3AIUAX CPEIHEro NPO(ECCHOHATBLHOTO W BBICIIETO
o0OpazoBaHusl.
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