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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no yue6HOMY npenmety "buonorus" (nanee - OMOJOTrHs) HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus paspaborana Ha ocHOBe DenepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu
B Poccuiickoit denepanuny», @PI'OC COO, Konuenuuu npenogaBanus yueOHoro npeamera «buomorusn»
1 OCHOBHBIX TOJIO’KEHUH (esiepalibHON paboueli mporpaMMbl BOCIIMTaHUS.

VYuebusblii mpeamet «buonorusy yriryonéunoro yposHs usydenus (10—11 kmaccer) sBisieTcss 0THUM
13 KOMIIOHEHTOB NpeaMeTHON obnactu «EcTecTBeHHO-HaydHble HpeameTsl». COIJIacHO MOJIOKEHUSIM
®I'OC COO mnpodunbHble y4eOHBIE IPEIMETHI, W3ydaeMble Ha YIrIIyOJIEHHOM YpOBHE, SIBISIOTCS
crocoboM auddepeHmanuu o0ydeHHsI Ha YPOBHE CpemHEro oO0Iero oOpa3oBaHUS W TIPU3BAHBI
00ecreunTh  MPEEeMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIIUM, CpPEIHUM  OOIIMM,  CPEIHUM
npodeccoHaIbHBIM M BBICIIUM oOpa3oBaHHeM. B To ke BpeMsi KaKIbli U3 3TUX y4eOHBIX NMPEAMETOB
JOJKEH OBbITh OpPHEHTUPOBAaH Ha IPUOPUTETHOE pelleHne oOpa30BaTeNbHBbIX, BOCIUTATENbHBIX H
pa3BHUBAIOIIMX 3a/1a4, CBSI3aHHBIX C MpodopueHTaMed 00ydaromuXcsl 1 CTUMYIMPOBAHUEM MHTepeca K
KOHKPETHOM 00JIaCTU HAydyHOTO 3HAHUS, CBS3aHHOTO C OWOJOTHEH, MEAMIIMHOM, JSKOJOTHEH,
MICUXOJIOTHEH, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HOoMy npeamety "buonorus" maér nmpeacraBieHue o MEIH U 3aa4ax U3ydeHus
yaebHoro npenMera «buonorus» Ha yriyOon€HHOM ypOBHE, OTNpeaeNsieT 00s3areibHOe (MHBapHUAHTHOE)
MpeIMETHOE COJIep’KaHUE, €ro CTPYKTypHUpOBaHHE MO pa3jeiaM U TeMaM, paclpeieseHHe Mo Kiaccam,
PEKOMEHAYET MOCJIENOBATEIbHOCTh H3yYeHHs] Y4eOHOro Marepuaga ¢ Y4€TOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTMKU y4eOHOTO Mpoliecca, BO3pacTHBIX 0cOOeHHOCTel oOyuatomuxcs. B
MporpaMMe Mo OHOJOTHH pealii30BaH MPUHILUI MPEEMCTBEHHOCTH C M3yuyeHHUEM OWOJIOTMHM Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHusi, Oj1aroaapsi 4emy mMpocCMaTpUBAECTCs HAPABIECHHOCTh Ha MOCIIEAYIONIee
pa3BuTHE OHOJOTMYECKMX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS, 3KOJOTHYECKOTO MBIIUICHUS, TPEACTaBICHUH O 370pOBOM o00pa3e KH3HU, Ha
BOCIIUTaHHE OCPEKHOTO OTHOIICHHS K OKpYKalolled NpupoaHou cpeme. B mporpamme mo Ouonoruu
TaKKe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenMera «buonorus» B peanusanuu TpeboBanmii OI'OC
COO k miIaHupyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M IMpPEeIMETHBIM pe3yjibTaTaMm OOydeHus U B
(hopMHUPOBAaHUM OCHOBHBIX BUJOB y4eOHO-IO3HABATEIBHOM AEATEILHOCTH OOYYaOLIUXCSI IO OCBOCHUIO
coJiep’KaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YpOBHE CpeIHEro 00IIero 0opa3oBaHusl.

VYueOublii mnpeamer «buosiorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUs 3aBeplIaeT
Oouosoruuyeckoe oOpa3oBaHHE B IIKOJIE U OPHUEHTUPOBAH HA paCIIMpeHHEe W YriayOleHue 3HaHuN
oOyyaronuxcs O >KMBOW MPUPOJE, OCHOBAX MOJEKYISIPHONW M KIETOYHOW OWOJIOTHH, SMOPUOJIOTUU H
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEICKIINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYEHHS U SKOJOTHH.

N3yuenne yuebHoro mpenmera «buosiorus» Ha yriiyOJ€HHOM YpPOBHE OPHEHTUPOBAHO Ha
MOATOTOBKY OOYyYaromMXcsl K MOCIEAYIOIIEMY MOJy4EeHHI0 OHMOJIOrHYecKoro oOpa3oBaHUS B BY3ax H
OpraHM3alusax CpeaHero mnpodeccuoHanbHOro oOpasoBaHus. OCHOBY €ro cojep)KaHHsl COCTaBISET
cucTeMa OWOJIOTMUECKHUX 3HAaHWM, MOJNYYCHHBIX MNPHU H3YyYCHHH OOYYaIOIIMMHCS COOTBETCTBYIOIIUX
CHCTEMaTHUYECKHX pa3/esIoB OMOJIOTUM Ha YPOBHE OCHOBHOTO 0o011ero oopazosanus, B 10—11 kimaccax atu
3HaHUS TOJy4YaroT pa3BUTHE. Tak, paclIMpeHbl M YriayOjieHbl OHOJOTMYECKHE 3HAHUS O PacTEHMSX,
KHUBOTHBIX, IprOax, OaKTepusx, OpraHu3Me YeloBeKa, OOLUIMX 3aKOHOMEPHOCTAX JKU3HHU, JOMOJIHUTEIBHO
BKJIFOYEHbI OHMOJIOTMYECKHE CBEAEHHUS MPHUKIAIHOTO M TIOHUCKOBOIO XapakTepa, KOTOpPble MOXHO
UCIOJb30BaTh KaK OPUEHTHUPHI JUIS MOCIEAYIOIEero Beidopa mpodeccun. Bo3moxkHa Takke MHTErparus
OMOJIOTUYECKUX 3HAHUHM C COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJTYYEHHBIMHU 00YYaIOLIMMHCS IPU U3yYEHUN
(bu3HMKYN, XUMUH, Teorpaguu 1 MaTeMaTHKH.

CrpykTypa mporpammsl 1o yuebHomy npeamery "buosnorus" oTpakaeT CUCTEMHO-YPOBHEBBIM U
HBOJIIOLMOHHBIA TMOJAXOAbI K H3ydeHHto Owuonoruu. CoriacHo MM, U3y4yaroTcsd CBOWCTBA U



3aKOHOMEPHOCTH, XapaKTEepPHBIC IS JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alllH, SBOJIOLIH
OpPraHu4ecKoTo MUpPa Ha 3emJie, COXpaHEHHUs] OMOJIOTHYEecKOro pasHooOpasus muaHeTsl. Tak, B 10 kiacce
M3YYalOTCS OCHOBBI MOJICKYJISIPHOW W KJICTOYHOW OWMOJIOTHH, AMOPHOJOTUU W OHOJOTHUH PA3BHUTHUS,
TCHCTHUKH W CENICKIIMHM, OMOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, AaKTyadu3UpYIOTCS 3HAHUS
oOygaromuxcst Mo OOTaHWKE, 300JI0THH, aHATOMHUH, (Pu3MOJIOrMu YenoBeka. B 11 kiacce m3ydarorcs
ABOJIFOIIMOHHOE YYEHHUE, OCHOBBI SKOJIOTHH U YUCHHE 0 Ouocdepe.

YueOHbIil peaMer «broorwsh MpU3BaH 00eCIEeYUTh OCBOCHHE O0YYAIOMIUMUCS OUOJIOTHYECKUX
TEOpUI ¥ 3aKOHOB, UJICW, MPUHIIMIIOB U MPABUJIL, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, 3HAHUHA O CTPOCHHWH, MHOTOOOPa3HH M OCOOCHHOCTSIX KJIIETKH, OpraHu3Ma, MOTMYJIALNH,
OMOIIeH03a, PKOCHUCTEMBI, O BBINAIOMIMXCS HAYYHBIX JOCTIIKEHHSIX, COBPEMEHHBIX HCCIEIOBAHHAX B
OMOJIOTHH, TIPUKIIATHBIX acleKTaX OMOoJIOTMYecKuX 3HaHWU. [l pa3BUTHS M TMOJAEp)KaHUS WHTepeca
oOyvaromuxcss K OHOJOTHH Hapsay CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
COJICpKAHUU TIPOTPAMMBI TIO OHOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBICHHUS W
Pa3BUTHS TOW WM MHOK 00JIaCTH OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apYyOSKHBIX YUEHBIX B PEUICHHE
BOXHEUIHMX OMOJIOTHYECKUX U IKOJOTHYECKHX MPOOIEM.

Lemp wm3ydeHuss yuebHOTOo mpenmera «buonorus» Ha yrioyOn€HHOM YpOBHE — OBJIAJICHUE
00yJaroIUMUCs 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATFHON OpraHU3aIliH KUBBIX CHCTEM Pa3HOTO paHra
U TIPHOOpPETeHHWE YMEHWH WCIOJh30BaTh 3TH 3HAHUS B (OPMHPOBAHWH HWHTEpeca K ONPeACIEHHOM
obnactu mnpodecCHOHANbHON JesITeNbHOCTH, CBA3aHHOW ¢ OWoJjiorueil, win K BbIOOpY yueOHOTO
3aBEJICHHS TSl TIPOJIOJKEHHS OMOJIOTHIECKOTO 00pa30BaHMI.

JlocTiokeHne menW W3ydeHHus ydeOHoro mpenMera «buosorms» Ha yrayOn€HHOM ypOBHE
obecrnieunBaeTcs PeIIeHuEM CIEIYIOUIUX 3a/1a4:

OCBOEHHE OO0YYaIOIIMMHCS CUCTEMbl OHOJIOTMYECKHMX 3HAaHUN: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPUSIX, KOHLEMIUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBWIaX, COCTaBJISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAay4yHYI0 KapTHHY MHpa; O CTPOEHHUH, MHOTOOOpasuu U OCOOEHHOCTSIX
OMOJIOTMUECKHUX CUCTEM (KJIETKa, OPTaHU3M, MOMYJISAIHN, BH, OUOTEOIEHO3, Orocdepa); O BBIAAOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYyYarolIMXCS C METOJaMU TO3HAHUS KUBOW MPUPOJIBI: HCCIEI0BATEIbCKUMHU
METO/IaMU OHOJIOTUYECKMX HayK (MOJIEKYISIPHOM M KJIETOYHOM OMOIOrHH, SMOPHUOIOTHH U OUOJIOTHH
pa3BUTUS, TEHETHKH M CEJIEKIHUHU, OMOTEXHOJOTMH M CHHTETUYECKOW OHOJIOTHH, NaJeOHTOJIOTHH,
9KOJIOTHH); METOJJaMH CaMOCTOSATEIHLHOIO MPOBEACHHS OMOJIOTHYECKUX UCCIIEIOBaHM B JabopaTtopuu u
B npupoe (HabaroaeHune, n3MepeHue, SKCIepUMEHT, MOICTHPOBAHUE);

OBJIaJIcHUE OOYYaIOIIMMHUCA YMEHHUSIMH: CaMOCTOSATEIbHO HAXOAWTh, AaHAIU3UPOBATh U
WCIO0JIb30BaTh OHMOJOTHYECKYI0 HWH(GOPMAIIHIO; TOJb30BAThCS OUOJOTHUECKON TEPMUHOJOTHEH W
CUMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXIY pa3BUTHEM OHOJIOTMH M COLUAIbHO-3KOHOMHUYECKUMU H
HKOJIOTHYECKUMH TMpOoOJIeMaMH YEeIOBEYECTBA; OLIEHWBATh IMOCIEACTBUS CBOCH JIEATEIBHOCTH TIO
OTHONICHHUIO K OKPYXKAIOUIell MpUPOTHON cpele, COOCTBEHHOMY 3J0POBBIO U 3J0POBBIO OKPYKAIOUIUX
JOJIei; 00OCHOBBIBATH M COOMIOAATH MEpbl MPOPHUIAKTUKH WHGEKIHOHHBIX 3a00JIeBaHUM, IMpaBUIiIa
MOBEJICHUsT B TMpHpoJie U obecreueHUs 0e30MacHOCTH COOCTBEHHOW JKM3HEAEATENbHOCTH B
Ype3BBIYANHBIX CHUTYallUAX MPUPOTHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y OOYYalOIIMUXCS WHTEIJIEKTyalbHBIX M TBOPYECKHX CHOCOOHOCTEH B TMpolecce
3HAKOMCTBA C BBIJAIONIMMHKCS OTKPBITUSAMU U COBPEMEHHBIMH HCCIEAOBAHHSIMH B OHOJIOTHH,
pelaeMbpIMU €10 TpoOJieMaMu, METOJIONIOTHEH  OMOJIOTUYECKOTO — HCCIEAOBAaHUS, IPOBEICHH
AKCMIEPUMEHTAJIBLHBIX UCCIICIOBAHUM, pelIeHns OMOJIOTHUECKUX 3a7ad, MOJACITUPOBAHUS OUOJIOTUYECKIX
00BEKTOB U MPOLIECCOB;



BOCIHUTaHHUE Y 00YyUJaIOMIMXCS IEHHOCTHOTO OTHOIICHUS K KUBOW IPUPOJE B LIEJIOM U K OTJCIbHBIM
e€ oObekTaM u SBJICHHUSIM; (OPMHUPOBAHHME SKOJOTHYECKOW, TCHETHMYECKOW TPAMOTHOCTH, OOImIeH
KYJIBTYpBl IOBEJICHUS B IPUPOJIC; MHTETPALUHN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpereHue OOYYaIOUIMMHCA KOMIETEHTHOCTH B  PAlMOHAIBHOM  IPHPOJIONIOIB30BAHUH
(coOmroieHne MpaBWII TIOBEJICHUS B TPUPOJE, OXPAHBI BHJOB, JKOCHCTEM, OHMOCHEphl), COXpaHCHHH
COOCTBEHHOTO 3JIOPOBBbSI W 3JI0POBBSl OKPYKAIOUIMX JIIOACH (COOMIOACHUST Mep TNpOQHIAKTHKH
3a0oneBanmii, oOecriedyeHne O€30MacCHOCTH IKU3HENEATCNPHOCTH B  YPE3BBIYAMHBIX CHTYalUsAX
MIPUPOHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJB30BaHMs OMOJOTHYECKIX 3HAHUH U yMEHUH B
MMOBCEIHEBHOMN JKU3HU;

CO3/IaHUE YCIOBHUH JJIsl 0OCO3HAHHOTO BHIOOpA O0YYaIONIMMHUCS MHAMBHIyaTbHON 00pa3oBaTeIbHON
TPAeKTOPUH, CHOCOOCTBYIOIICH  TOCIEAYIOMEMY TNpOoQGECCHOHATBPHOMY  CaMOOIpPEeNICHHI0, B
COOTBETCTBUH C MHANBUAYAIbHBIMUA HHTEPECAMHU M MMOTPEOHOCTSAMHU PETHOHA.

OO1iee yuCIO 4YacoB, OTBEACHHBIX HAa M3Y4YE€HHE OMOJIOTMM Ha YIiIyOJE€HHOM YPOBHE CPEIHEro
obmrero oopazoBanus, coctaisieT B 10 kimacce — 102 gaca (3 yaca B HE/IEIIO).

OT6op opraHu3arMOHHBIX (HOPM, METOJIOB W CPEICTB OOydeHUs OWOJOTHU OCYIIECTBIISIETCS C
yu€ToM crien(pUKH ero coaep>kaHus U HAIPaBJICHHOCTH Ha TPOJIOJDKEHNE OMOJIOTHYECKOTo 00pa3oBaHus
B OpPraHU3AIUAX CPEAHETO MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNIbHBIM ~ YCIIOBUEM TIpU  OOydeHUM Ouosiornu Ha YriayOJnEHHOM YpOBHE SIBJISETCS
MPOBEICHUE JIA0OPATOPHBIX M TMPAaKTHYECKHX paboT. Takke ydacTue OOyYarolmUXCsi B BBITIOJTHEHUH
MIPOEKTHBIX U y4eOHO-HUCCIIE0BATENLCKUX PA00T, TEMAaTHKA KOTOPBIX OMPEEIeTCS YIUTEIEM Ha OCHOBE

HMCIOINUXCA MaTCPHUATIBHO-TEXHUYCCKHUX PECYPCOB U MECTHBIX MPUPOJHBIX YCHOBHﬁ.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue INpPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCYAAapCTBEHHOU
urorosou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OuoJjiorusi — KOMIUIEKCHas Hayka. KpaTkas uCTOpus pa3BUTHUS OHOJIOTHH.
Buosornyeckue Hayku W m3ydaemble UMHU TpoOieMbl. DyHIaMEHTaNbHbBIE, MPUKIAJHBIE U TTOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Ouonoruu B (POPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Ipodeccun, cszanHple ¢ Ouosyorueil. 3HaueHne OUOJNOTMM B MPAKTUYECKOM JIEATEIbHOCTH YEIOBEKa:
MEUIINHE, CEIbCKOM X035ICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunueir, XK. b. Jlamapk, Y. apBun, Y. lapseii, I
Mennens, B. WU. Bepunanckuii, U. II. TlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKusble cucteMbl Kak mpeaMeT u3ydeHHs Ouonoruu. CBOWCTBAa KHUBBIX CHCTEM: €IUHCTBO
XMMHMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIOXKHOCTb U YHOPSAJOUYEHHOCTb CTPYKTYpBI,
OTKpPBITOCTh, CaMOOPraHU3allls, CaMOBOCIIPOM3BEIACHHUE, pa3IPAKUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHu3aiuu >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIETOUYHbIM, TKAaHEBbIA, OPTraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM,  3KOCHCTeMHBIM  (OWoreorieHoTHueckuii),  Omocdepusiid.  [Iporieccsl,
MIPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO. JKHU3Hb Kak (hopMa CyliecTBOBaHUS
Marepun. Hayku, nzydaromnue >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHN3aluu.

N3yuenne >kuBBIX cucTeM. Mertonsl Owonornyeckod Haykud. HaOmionmenue, wu3MepeHue,
SKCIEPUMEHT, CUCTEeMaTu3amus, MeTaaHanu3. [IoHSATHE O 3aBUCHUMON M HE3aBUCHMOW MEPEMEHHOM.
[TnanupoBanue sxcnepumMenta. [locranoBka u nposepka rumnote3. Hynesas runoresa. [lonstue BiGopku
u e€ poctoBepHOCTb. PazOpoc B Ouosnormueckux aaHHbIX. OIeHKAa JOCTOBEPHOCTH MOJIy4EHHBIX
pe3ynbTaToB. [IpunHbI UCKaXKEHUs pe3yIbTaTOB 3KcniepuMeHTa. [loHsaTHE CTaTHCTHYECKOTO TECTa.

JdemoHcTpanuu

Tabmumpsl u cxembl: «OCHOBHBIE MpPHU3HAKU SKU3HW», «buonornueckue cucreMbl», «CBoiicTBa
JKUBOW MaTepum», «YPOBHH OpraHu3aluy KUBOW MPUPObD», «CTpOeHUE KUBOTHOU KIETKW», «TKaHU
KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOTo opranusmay, «buoreonenosy, «buocdepar, «Metosl
W3Y4YEHUS KUBOU MPUPOIBDY.

Ob6opynoBanue: nabopatopHoe OOOpyIOBaHUE [UIsl MPOBEICHUS HAONIOACHUN, H3MEPEHUH,
9KCIIEPUMEHTOB.

IpakTHyeckas padora «/cnonp30BaHue pa3IMUHBIX METOJOB MIPU U3YUEHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knerka — cTpykTypHO-()yHKIIMOHANIBHAS €IMHUIIA )KUBOTO. MlcTOpUs OTKpBITUS KIeTkH. PaboTel P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE 1OJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUU.

MeToabl MOJEKYISIPHONH U KIETOYHOM OMOJIOIMM: MUKPOCKOMHMS, XpoMaTorpadus, s1ekTpodopes,
METOJT MEUYEHBIX aToOMOB, JuddepeHInaIbHOe IEeHTPU(PYTUPOBaHUE, KYyIbTHBUPOBAHUE KJIETOK.
Uszyuenue ¢huxcuposanuvix Kiemox. IIEKTPOHHas MHUKpockonusi. Kougokanvhas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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



Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBII MUKPOCKOI», «MCTOpHUS pa3BUTHS
METO0/I0B MUKPOCKOITU.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PACTUTENbHBIX, JKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «l3yueHne MeTOJOB KIETOYHOM Ouonoruum (xpomartorpadus,
anekrpodopes, muddepennnanpHoe eHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMUKPO3JIEMEHTh. Boma u €€ ponp kak
pacTBOpUTEIN, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPErYISuu. MuHepaibHble
BElIeCcTBa KJIETKH, X OMOJIOTHYecKast poJib. POJb KATHOHOB ¥ @aHUOHOB B KIIETKE.

Opranuyeckue BellecTBa KJIETKU. buosiornueckue nonumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpykTyphl OenkoBoil Mosiekyinbl. [lepBudHast cTpykTypa Oenka, nenTuaHas cBs3b. Bropuunas,
TpeTUYHas, 4YeTBepTHuYHasi CTPYKTyphl. JleHarypamus. CsoiictBa OenkoB. Krnaccuduxamus Oenkos.
buonorunueckue pynkum 0enxoB. [lpuonsi.

VYrineBoabl. MoHOcaxapupl, AWcCaxapuibl, OJUrocaxapuibl W mnosiucaxapuabl. OOmui miaH
CTpOEHUS U (PU3MKO-XUMUYECKHE CBOMCTBA YIiieBOJ0B. buonornueckue GpyHKIMN yrieBo10B.

Jlunuger. TwapodunbHO-rUapodoOHBIE cBoMcTBa. Knaccudukanus nununos. Tpuriunepuisl,
dhochomumnuapl, BOCKH, cTepouapl. bruonornyeckue GpyHkiuu aunuaoB. OOmye cBoicTBa OMOTOTHIECKUX
MeMOpaH — TeKy4eCTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. Crpoenune HyknenHoBbix kucnot. Hykneoruasl. [IpuHiun
komruieMeHTapHocTu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoitras cnmpans. MecToHaxoXaeHHEe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Ctpoenune monekynsl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonorunueckue GyHKInmn
AT®. BoccraHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B KIETKE. /[pyeue Hykneozuompugocghamor (HT D).
CexBenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHas Ouosiorus: OMOXUMHUYECKHE U OWO(U3MYECKHE HCCIAEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OuoMoieKyl. Moodenupoganue cmpykmypsl u OYHKYUL OUOMONIEKYN U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpetsr: JI. Ilomuur, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Courep, C.
[Ipy3unep.

Huarpammbl: «Pacnpenenenne XUMHUYECKUX DJIEMEHTOB B HEXHMBOW Mpupone», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJIE».

Tabmuusr 1 cxembl: «llepuoguueckas Tabauna XMMUYECKHX 3JIE€MEHTOBY», «CTpOEHUE MOJIEKYIIbI
BOJIbI», «BemiectBa B cocrtaBe opraHu3MoB», «CTpoeHHe MOJIeKyNbl Oenkay, «CTpyKTyphl OEIKOBOM
MOJIEKYNbI», «CTpoeHHe MOJIeKyll VIrieBoaAoB», «CTpoeHue MoJeKya JunuaoBy, «HykienHoBbie
KUCTOTB, «CTpoenue Mojekyiasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnas padora «O0GHapyxeHHEe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopnasi paGora «lccienmoBaHue HYKJICHHOBBIX KHCIOT, BBIJICICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tunel  KJIETOK: dSykKapuoTHUeckas W  mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHATbHBIE
00pa3oBaHUS KIETKH.

Crpoenne mnpokapuoTHueckoi kierku. Kierounas crteHka OaxTtepuil u apxeil. OcoOGeHHOCTH
CTpOEHHUsI TeTepoTpoHOM M aBTOTPO(HON MPOKAPUOTHUYECKHX KJIETOK. MecTo W pojib NMPOKApHOT B
OuoIIeHO3aX.

Crtpoenne ¥ (yHKUMOHMPOBAHUE JYyKapUOTHUECKOH kieTku. Ilmazmatnueckas memOpaHa
(mnazmanemma). CTpykTypa Iuta3MaTudeckoil MemOpaHbl. TpaHCIOPT BEIIECTB uepe3 MIa3MaTHUECKYIO
MeMOpaHy: naccuBHbIN (auddy3us, obneruénnas nud¢ys3us), akKTUBHBIN (NEPBUYHBIM U BTOPUYHBIH
aKkTUBHBIN  TpaHcropT). [lomynponuniaemocts wMemOpanbsl. PaGoTa HaTpuii-kanweBoro Hacoca.



OHAOIUTO3: MUHONUTO3, (aronuto3. Jk301uTo3. Knerounas crenka. CTpykTypa U QyHKIMH KIETOYHOM
CTEHKH pacTeHuH, rpu0oB.

Huronnazma. [uro3zons. [utockener. JIBwxkenwe nuromiasmbl. OpraHoujbl  KJIETKH.
OpHoMeMOpaHHBIC OPTaHOWABI KIETKU: JHAormiazmatudeckas cerb (OIIC), ammapar [onbmkw,
JM30COMBI, UX CTPOCHHE U (QYHKIMH. B3anMOCBs3b 0THOMEMOpAHHBIX OpPraHouzoB KieTku. CtpoeHue
TPaHYJSIPHOTO peTUKyiayma. Mexanuzm uanpasnenus oOenxoe ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHre3 KierouyHblx MeMOpaH. ['magkuii (arpaHyssipHbIN) 3HJOIUIA3MATUYECKUN  PETUKYIYM.
Cexperopnast Gpyakius anmapara [onsmku. Moougukayusa benxos 6 annapame I o1v0xcu. Copmuposka
benxkos 6 annapame I[onvoxcu. TpaHCHOPT BEIIECTB B KIETKE. Bakyolln pacTUTENBHBIX KIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, IIIACTUIBL. [Ipoucxodcoenie MumoxoHoputi
u naacmuo. Cumobuoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue U GyHKIIMHM MUTOXOHAPUN U
mwiactug. [lepBuuHble, BTOPUYHBIE W  CIOXHBIE IUIACTUABI  (DOTOCHHTE3UPYIOUIUX DYKapHUOT.
XJI0pOTIacThl, XPOMOTIIACTHI, JISMKOIIJIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kietku CtpoeHue M (QyHKIUHM HEMEMOpPAaHHBIX OPIaHOMIOB KIIETKH.
PuGocomel. [lpomeosxcymounvie ¢unamenmsi. MuKpoduIaMeHTbl. AKmuHogvle MUKpoguiameHmyl.
MplleyHble KIETKH. AKMuUHo8ble KOMNOHEeHmbl Hembluleunblx kiemok. Muxkporpyoouku. Kierounsrii
ueHtp. CtpoeHue M JBIXKEHHE XTYTUKOB M pecHHYeK. MUKpOTpyOoukHu nuTomiasMbl. LleHTprosb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. MomopHule 6enxu.

SAnpo. Obonouka sapa, XpoOMaTHH, KapUOIUIa3Ma, SIIPBIIIKU, UX CTpoeHHe W (YHKUMH. SaepHbIii
6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHUE XPOMOCOM B MHTEpGhA3HOM siApe. Dyxpomamun u
cemepoxpomamun. benku XpomaTuHa — THCTOHBI. /Junamuxa si0epHou 0060104ku 6 mumose. Soeprbiii
mpancnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (pacTUTENbHOMH,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmuubl u cxembl: «CTpoeHHE JYKAPUOTHUYECKOW KIETKH», «CTpPOCHHME >KUBOTHOW KIIECTKHY,
«CTpoeHue  pacTUTENbHOM  KIeTku»,  «CTpoeHwe  MHUTOXOHApUW»,  «Sapo»,  «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIpenapaThl PacTUTEIbHBIX, KHUBOTHBIX KJIETOK,
MUKpOTpenapaTbl 6aKTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHOW MEMOpaHBI.

JlabopaTopHas padora «/ccienoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIBHBIX KIIETKaX).

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS IUTOTIIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMPeBpPAallIecHHE YJHEPTHHU B KJIETKe

AccuMWIALIMS U JUCCUMHIIALMSA — JIBE€ CTOpPOHBI MeTabonmu3ma. Tumbl 0oOMEHa BEIIECTB:
aBTOTPOQHBIA U TeTepoTpodHbI. YuacTue KHUCIOpoJa B OOMEHHBIX Ipolieccax. JHEPreTH4ecKoe
obecnieuenue kietku: mnpespamenne AT® B oOMmeHHbIX mpoueccax. DepMEHTATUBHBIN XapakTep
peakiuii KiIeToyHoro wmetabomusma. DepMeHThl, MX CTPOEHHE, CBOMCTBA W MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otnuuus (GepMEeHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTtopbl U OeiKu-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DePMEHTATUBHBIX PEAKIUN OT Pa3INuHBIX (PaKTOPOB.

[lepBUUHBIN CUHTE3 OPTaHUYECKHX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIN U OKCUCEHHBIU
Gpomocunmes y b6axmepui. Ceemocodouparowjue nuemeHmovl U nUSMEeHmMbl peaKyuoHHo2o yenmpa. Pomb
XJIOpOIUIacTOB B Tporiecce poTocuHTe3a. CBeToBas M TeMHOBas (azbl. Pomoovixanue, Cs., C4. u CAM-
munvl gpomocurmesa. IIpoayKTUBHOCTh (OTOCUHTE3a. BiusHHE paznu4HbIX (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocunTe3. PasHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUdUIUpyole OakTepuu,
Kenez00aKkTepuu, cepobakTeprn, BOJIOPOIHbIE OaKkTepuu. 3HaUCHHE XEMOCHHTE3A.



AnaspoOuble opranuzMel. Bunel OposxkeHus. IIponykTel OpoXXKeHHsT M HMX HCIIOJIb30BAaHHE
4eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUU B BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTarnbl dHEpreTudeckoro oomena. [loaroroBurenbHbId dTam. [ukonn3 —
OECKUCIOPOIHOE PACIEIUICHHE TITIOKO3BI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHWe. Poib MHUTOXOHIpUK B Ipoleccax
ouonormdeckoro okuciecHus. lukimyeckue peaknmu. OKHCIUTENBHOE (GochopriiipoBaHue. IHepeuis
Membpannoeo  epaouenma  npomonos. Cummez AT®: paboma npomounnou ATD-cunmasol.
[IpeumymectBa a’poOHOrO Tyt oOMEHa BEMIECTB Tepen  aHadpoOHbIM. D(P(HEeKTHBHOCTH
SHEPreTUYECKOro oOMeHa.

JdeMoHcTpanuu

[Moptpersr: k. Ilpuctau, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, Il
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DOTOCHHTE3Y, «DHEpreTuueckuii oomen», «buocunres Genkay», «CTpoeHue
(dhepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOMN, OOOpYIOBaHUE JUIsl TNPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlabopaTopHass paGora «/3ydyeHue KaTalMTUYECKON AaKTHUBHOCTM (EpPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaxas3bl)y.

JladopaTopHasi padora «l3ydeHue QepMEHTATHBHOTO pacHIeIICHUS TEPOKCHIa BOJAOpPOaA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JladopaTopHas padora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHUHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknuun mMarpuuHoro cunres3a. [IpuHIIMI KOMIIEMEHTAPHOCTH B PEAKLMAX MATPUYHOTO CHHTE3A.
Peanmuzamust nacienacTBeHHOW wHGOpMaImu. ['@HETHYECKUH KOJ, €ro CBOWCTBA. TpaHCKpUIIIHS —
MatpuuHblii cuHTe3 PHK. IlpuHUMIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILICIbHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnopTHeix PHK B 6uocunTtese O6enka. YcioBust OnocuHTe3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e Oelka.

Coepemennbie npedcmasnenus o cmpoeruu 2enos. Opranuzalys reHoMa y MpoKapuoT U SYKapuoT.
Perynsuusi akTuBHOCTH reHOB y mipokapuoT. ['unotesa onepona (. XKakoo, XK. Mano). Monexyisapuoie
MeXanuzmbl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomer 2enos. Perynsauus
0OMEHHBIX MPOIECCOB B KileTKe. KiieTouHblit romeocTas.

Bupycel — HeksieTounble (OpMBI )KH3HU U 00IUTaTHBIE Mapa3uThl. CTPOCHHE MPOCTHIX U CIOKHBIX
BHPYCOB, pPETpOBHUpPYCOB, Oaktepuodaron. Kusneumwiti yuxn JHK-cooepocawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, pesepmasa, uHmezpasd.

Bupychbie 3aboneBanus yenoBeka, *UBOTHbIX, pacteHuil. CIINJ], COVID-19, couuanvHble U
MEHUIIMHCKUE MPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz Oonvwux maccugos («bigdatar) cmpyxmypHwix
buonoeuueckux oOanuvix. Hanomexwonocuu 6 o6uonocuu u meouyuwe. Ilpocpammupyemvle @yHKyUU
benxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, /1. . UBaHOBCKUIA.

Tabnuue! u cxemsl: «buocunres 6emnka», «l'eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounslil mukn, ero mepuoas! U perymsauus. Marepdaza u muro3. OcoOEHHOCTH NPOILECCOB,
nmpoTekarmux B uHTepdasze. [loaroroBka KIeTku K neneHuro. [IpecuHTeTHYecKuii (ITOCTMUTOTUYECKHIA ),
CUHTETHUYECKUN U TIOCTCUHTETHUECKUHN (TIPEMUTOTUIECKHI) Tepro 16l MHTEP(]A3HL

Matpuunsiii cunre3 JJHK — permmkanus. Ilpunnuner permmkanuu J{HK: kommiemMeHTapHOCTD,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNapaienbHocTb. Mexanusm pernukanun JIHK. Xpomocowmsl.



Crpoenne xpomocom. Temomepsl u TenmoMepaza. XPOMOCOMHBIH HAa0Op KIETKH — KapUOTHIL
JIMTUIONTHBIN U TarIONIHBIN HA00OpEI XpOMOCOM. ['OMOIOTHYHBIE XPOMOCOMBIL. [10JI0BBIE XPOMOCOMBL.

Henenue kinetkn — mMuTo3. Craguu MHUTO3a M NPOUCXOAAIIME B HUX Ipouecchl. THIBI MUTO3A.
Kaprokunes u nurtoknnes. buosornueckoe 3HayeHHE MUTO3a.

Perynsmus MUTOTHYECKOTO ITUKIA KIeTKH. [IporpaMMupyemast kjaetouHasi TuOesb — arornTos.

Knerounoe sapo, XpoMocombl, (YHKIMOHaJIbHasE T€HOMUKA. Mexanuzmsl npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas knemrkay — ououngopmamuyeckue mooenu
DYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpanuu

Tabmuie! 1 cxeMbl: «OKU3HEHHBIN UK KIETKI», «MuT03», «CTpoeHue XxpoMocomy, «Permmkarus
JIHK».

OGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIIETKaX KOPEIIKa JTyKay.

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas padora «HaOnroneHne MuTo3a B KIETKaX KOHYHMKA KOpeIlIKa Jyka (Ha FOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMH OPraHUu3IMoOB

buonoruueckoe pasHooOpazue opraHuzMoB. OJHOKIETOYHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M JKU3HENEATEIHbHOCTH OJHOKIIETOUHBIX opraHusmoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, Ipyrue NpoTUcThl. Koo HuaabHbIe OpraHu3MBbl.

B3anMocCBs3p 4acTeil MHOTIOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl W CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. TUOBl pacTUTENbHBIX TKaHEH: oOpa3zoBaTelbHAs, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHasi, MexaHuueckas. OcCoOCHHOCTH CTpOoeHHS, (YHKIMHA W PaACHOJIOKCHHS TKaHEeW B OpraHax
pacTeHui.

TkaHM >KMBOTHBIX W 4Ye€JIOBEKa. THWIBI XMBOTHBIX TKAaHEH: SNUTEIUANbHAs, COCOUHUTEIbHA,
MbllIeyHasi, HepBHast. OCOOEHHOCTH CTpOoeHusl, PYHKIMI U pacloyoKeHUs TKaHEH B OpraHax »KHBOTHBIX
U YEJIOBEKa.

Opranbel. BereratuBHble M T'€HEpAaTHBHBIE OpraHbl pacTeHuid. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U yesoBeka. OyHKIMHM OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUTIBI COEIMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBIWJKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHuyHoOe. J[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBbI U HACTHM. J[BUKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBI U UX paboTa.

[Iutanue opranusmoB. IlorionieHne BOJBI, YIIEKUCIOTO Ta3a M MHUHEPAIbHBIX BEIIECTB
pacteHussMu. [lutaHue XKUBOTHBIX. BHYTpUNonocTHoe M BHYTpHUKJIETOUHOE nuileBapeHue. [lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTIEenbl MNUIIEBAPUTEIBHOrO TpakTa. llumieBapuTenbHble — KENe3bl.
[IumeBapuTenpHas CUCTEMA YEIOBEKA.

Jpixanue opranu3moB. [lpixanue pactenuil. [lpixanue xuBOTHBIX. Juddysus razos uepes
MOBEpXHOCTh KieTkU. KoxkHoe apixanue. JlpixarenbHas MOBEpXHOCTh. XKabepHoe U IEroyHoe JbIXaHue.
JIpIXaHu€ TMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIIOIUOHHOE YCIOXHEHHE CTPOCHHUS JETKUX
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTemMa 4esnoBeka. MeXaHW3M BEHTWISILUU JErKUX Yy NTHI] U
MJIeKOTHUTamuX. Perymsamnus apixanus. JlprxarenbHble 00BEMBIL

TpancnopT BellecTB y OpraHu3moB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHUi. TpaHCOpPT BEHIECTB y
KUBOTHBIX. KpoBeHocHasi cuctema u e€ opranbl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX >KUBOTHBIX M
yenoBeka. Cepalle, KpPOBEHOCHBIE cocylbl M KpoBb. Kpyru kpoBooOpaiieHHs. OBOIIOLHMOHHBIE
YCIOKHEHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. PabGora cepama u eé
perynsuus.

Boinenenune y opranusmoB. Beigenenue y pacteHuid. Brinenenue y skMBOTHBIX. COKpaTUTENbHbBIE
Bakyosid. Opransl BeiieneHus. OunbTpanivs, cekpenus 1 00paTHOE BcachiBAaHUE KaK MEXaHU3MBI PabOThHI



opratoB BbleneHUs. CBS3b NOJIOCTU TeJla C KPOBEHOCHOM M BBIIEIUTENBHON cuctemamu. Beiaenenue y
MO3BOHOYHBIX KHBOTHBIX U 4yenoBeka. [louku. Ctpoenue u pyHkunonuposanue Heppona. O6pasoBanue
MOYHM y YEJIOBEKA.

3amura y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LUCTHI
IIpOCTEHIINX. 3allluTa y MHOTOKJIETOUYHbIX pacTeHuid. Kyrukyna. CpencrBa MacCUBHONM M XMMHYECKOU
3amuThl. OUTOHIIHIBL.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. IIOKpOBBI M MX MPOU3BOJHBIE. 3allUTa OpraHM3Ma OT
Oone3nell. IMmyHHast cucrema yenoBeka. KieToUHBIH M TyMOpPaJbHBIH MMMYHHTET. BpOXKAEHHBIA H
npuOOPEeTEHHBI crenn(UIeCKUi MMMYHHTET. TeopHsi KIOHAJIbHO-celeKTuBHOro ummyHurera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocmamurenbHble OTBETHl OpraHu3MoOB. Poib BpoxAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs M perynsuus y opraHu3MoB. Pa3ipa’kMMOCTh Y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh M peryisauus y pacTeHHil. POCTOBBIE BEECTBA U UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHasi peryasuusi y >KMBOTHbIX. HepBHas cucrema u €€ OTIElNbl.
OBOJIIOLMOHHOE YCJIOXHEHHE CTPOCHMSI HEPBHOW CHCTEMBI Yy >KMBOTHBIX. OTAENbl TOJOBHOIO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Pediekc u pednekropnas gyra. besycioBHbIie 1 yCIOBHBIE PEhIEKCHI.

I'ymopanbHas perynsauus U dHIOKpPUHHAs CHUCTEMa >KMBOTHBIX U 4enoBeka. JKenesbl SHAOKPUHHON
CUCTEMBbl M WX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBSI3b HEPBHOW W SHIOKPUHHOW CHUCTEM.
l'unoTtanamo-runoguzapHas cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuup! u cxembl: «OTHOKIETOYHBIE BOJIOPOCTNY, « MHOTOKJIETOUHBIE BOJAOPOCTNY, «bakTtepumny,
«[Ipocreiimme», «Opranbl HIBETKOBBIX pacTeHUi», «CHUCTEMBl OpPraHOB IO3BOHOYHBIX >KHUBOTHBIXY,
«BayTpeHHee cTpoeHne HaceKOMbIX», « TkaHu pacteHuii», «KopHeBbie cucteMbl», «CTpoeHne cTeOIIs»,
«CTpoeHHE JHCTOBOM ITACTUHKM», «TKaHM XKMBOTHBIX», «Ckenmer uenoBeka», «llumeBapurenbHas
cucremayn, «KpoBeHocHass cucrtema», «JlpixarensHass cucremay», «HepBHas cucrema», «Koxay,
«Mpiednas cucremay, «BbeiaenurenbHas cucremay, « JHIOKpUHHAsA cucTeMay, «CTpOEHHE MBILILBD,
«Ummynurer», «Kumeunononoctueiey, «Cxema nUTaHUA pacTeHMD», «KpPOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTrpoeHue IutaHapum», «BHyTpeHHee cTpoeHue
noxnaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema msarymkun», «HepBHas cuctema
npecMmbIkaomuxcsa», «HepBHas cucrema nrumy», «HepBHas cuctema muiekonuraromuxy», «HepsHas
cucTeMa yesnoBekay, «Pedexc.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTbl  OJHOKJIETOYHBIX OPIraHHU3MOB,
MHUKpOIIpenaparsl TKaHEW, pPAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, IKUBbIC
SK3eMIUISPhl KOMHATHBIX pacTeHHid, repOapuu pacTeHUN pa3HBIX OTJIENOB, BIAXHBIEC IpernapaThl
KUBOTHBIX, CKENEThl IO3BOHOYHBIX, KOJIJICKIUM OECIIO3BOHOUYHBIX JKHBOTHBIX, CKEJET YeJIOBeKa,
obopynoBaHue [UIsi AEMOHCTPAlMM TOYBEHHOTO M BO3JYLUIHOTO MNHUTAaHHUsS PACTEHUH, paclIeIUIeHus
KpaxMana W OenkoB moj JeiicTBueM (EepMEHTOB, 000pyAOBaHUE M JIEMOHCTPAIMHM OIBITOB IO
W3MEPEHUIO JKU3HEHHOW EMKOCTHM JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX JBWKEHUI, MOJEIN TOJIOBHOTO
MO3ra pa3IuyHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEll pacTeHUI.

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHas padora «/3yueHrne OpraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHMsI OpPraHHM3MOB: Oecrosoe (BKJIIOYas BETreTaTUBHOE) M IM0JIoBOe. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pasmuokenue. [lonoBble kieTkw, wid ramersl. Meito3. Craguu meio3a. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmpica Meii03a 1 M0JIOBOTO npouecca. Melos u ero
MECTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pasButue. l'ameroreHe3 y KUBOTHBIX. [losoBble xene3pl. OOpazoBaHue H
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.



OmtoioTBOpEeHNE U SMOPHOHATIFHOE Pa3BUTHE KUBOTHBIX. CHIOCOOBI OIUIOIOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WHauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). OMOpHUOJIOTHST — Hayka O pa3BUTUU
opranusMoB. Mopghozenesz — o0na uz enagnvix npobrem smopuonoeuu. Konyenyus mopghozenos u mooenu
mopghozerneza. Ctaauu SMOpHOTEHE3a JKUBOTHBIX (Ha mpuMmepe Jsarymkn). Ipoonenue. Turbl npoOneHus.
Jlemepmunuposannoe u nedepmunuposannoe Opoobnenue. bnacmyna, munevt 6nacmyn. OcoOeHHOCTH
IpoOJIeHUsT MIICKOIUTAIOMUX. 3apOBIIIEBhIE JIMCTKH (TacTpyisnus). 3akiajka OpraHOB W TKaHEW H3
3apOJIBIIIIEBBIX JIUCTKOB. B3anMHOE BiIMsSHME YacTedl pa3BUBAIOIIETOCS 3apoipliia (dMOpHOHATbHAS
WHIYKIUS). 3akiajKa IUIaHa CTPOCHUS XKMBOTHOTO KaK pe3yJlbTaT HEPAPXUUYECKUX B3aUMOACUCTBUI
reHOB. BrusiHue Ha SMOpHOHAIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOMICH CpEeIbl.

Poct u pasBurue xuBoTHBIX. IlocTamOpuonaneHblii nepuon. Ilpsimoe u HempsMoe pa3BUTHE.
PazButne ¢ Mmeramopo3oM y GECIIO3BOHOYHBIX M MO3BOHOYHBIX XHUBOTHBIX. buosorndeckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHUS, X PACIPOCTpaHEHHE B Mpupoje. TUmbsl pocra KUBOTHBIX. DaKTOPHI
perymsiliud poCTa >KUBOTHBIX W uejoBeka. CTaguy MOCTIMOPHOHAIIBHOTO PAa3BUTHUSL y YKUBOTHBIX H
yenoBeka. [lepropl oHTOreHesa yenoseka. CTapeHre U cMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

Pa3smHokenne u paszButue pacrenuil. ['ameropur m crnopopur. Meio3 B KU3HEHHOM IHKIE
pactenuii. OOpa3oBaHue cmop B mpoliecce Mmeio3a. ['amerorenes y pacteHuit. OrmuiofoTBOpeHuE u
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOAOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue
Y pa3BUTHE CEMEHHU.

MexaHu3MBI PEryISINN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupr u cxembl: «BereratmBHOe pa3MHOXeEHUE», «THUMBI OECMOIOr0 Pa3MHOXKEHU,
«Pa3MHOX€EHHE XJIaMHJIOMOHabl», «Pa3MHOKEeHHE OJBIrieHbD», «Pa3mMHOkeHue ruaps», «Menos3y,
«Xpomocomely, «l'amerorenes», «CTpoeHUE AWIEKIECTKH W crnepMmaTo3ousia», «OCHOBHBIE CTaJIUH
oHTOTreHe3a», «lIpsiMoe m Hempsmoe pa3ButHey, «Pa3BuTue Mailckoro xykay», «Pa3zputue capaHumy,
«Pa3Butne nArymkuw», «J/[BoilHO€ OIIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «CTpoeHHE CeMsH
OJHOJIOJIbHBIX U ABYIOJBHBIX PACTCHHI», «KU3HEHHBINA UK MOPCKOW KamycThD», «KU3HEHHBIA LUK
Mxa», « Ku3HEHHBIN LUK NanOPOTHUKA», « KU3HEHHBIN LIMKI COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SMIEKIETOK U CIEPMaTO30H1I0B, MOAEIH
«IMKn pa3BUTHS JIATYLIIKHA.

JlabopaTopHas padora «/3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy».

IIpakTuyeckas padora «BbisiBIeHHE NPHU3HAKOB CXOJCTBA  3apOJIbIIICH  MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M MI3MEHYMBOCTH OPraHN3MOB

HcTtopus craHoBiIeHHs] U pa3BUTHs T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponbp oTeuecTBeHHBIX Y4€HbIX B paszButum reHetukd. Paborsr H. K. Kompmosa, H. U.
Basuiosa, A. H. benosepckoro, I'. /[. Kapnieuenko, 0. A. ®wmrmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE TOHITHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE T'€HbI,
albTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBINA MPU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTAS
TuHUS, TUOpuAbl, reHoTurn, ¢eHoTurl. (OCHOBHBIE METOAbl T€HETHKH: THUOPUIOIOTHYECKUIA,
LUTOJOTUYECKUN, MOJIEKYISIPHO-TE€HETHUECKHI.

JdeMoHcTpanuu

IToptpersr: I. Mennens, I ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnasi padora «/Ipozoduina kak 00bEKT TeHETUIECKUX UCCIIEIOBAHMI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpumnoe ckpemuBanue. [lepBpiii 3akoH MeHaenss — 3aKOH €IWHOOOpaswsi THOPUIOB
nepporo nokojeHus. [IpaBuno poMuHupoBaHus. Btopoi 3akoH MeHnens — 3aKOH pacLUCIUICHUS
npu3HakoB. [{uTonoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpeLMBaHUs. [ UTIOTE3a YUCTOTHI TaAMET.

AHanu3upyoliee ckpemuBanue. [IpomMexyTouHblii XapakTep HacienoBaHus. Pacmieruienue
MIPU3HAKOB MIPU HETIOJIHOM JIOMUHUPOBAHUHU.

JurubpumHoe ckpemmBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HACJEIOBaHUS
npu3HakoB. [{uTosornueckre 0OCHOBBI AUTUOPUIAHOTO CKPEIIMBAHUSI.

CuermienHoe HacnenoBanue npuszHakoB. Pa6otel T. Moprana. CrerniieHHOE HaclieJoBaHWE T€HOB,
HapyIIeHUE CLUETJICHUS MEXKIy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIN MEXaHHU3M OIPEIEIEHHUS M0JIa. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['oMorameTHbIli U TE€TEPOraMeTHBIN 1OJI. ['eHEeTHYECKasl CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM.

I'enotun kak wmemoctHas cucreMa. IlnedoTponuss — MHOXKECTBEHHOE JICWCTBHE TEHA.
MHOXeCTBeHHBIN aiyienu3M. B3anmonelicTBUe HeayuIeNbHBIX TeHOB. KoMruieMeHTapHOCTh. DMHUCTA3.
[Tonmumepusi.

['eHeTn4ecKkuit KOHTPOJIb PA3BUTUSI PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TaKXKe (PU3UOTOTUUECKUX
MPOIIECCOB, TOBEJIECHUS W KOTHUTHBHBIX (yHKUMA. [‘eHeTHMueckne MexaHu3Mbl CHUMOUOTEHE3a,
MEXaHU3MBbI B3aHMMOJICUCTBUS «XO35IMH — Mapa3suT» M «XO3SIMH — MUKpOOHOM». ['eHeTHuecKkune acreKThl
KOHTPOJISI U U3MEHEHHU S HACTIeACTBEHHON NH(GOPMAIIHH B TIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuer u cxembl: «llepBeiii u BTOpoi 3akoHBl Mennens», «Tpetuil 3akoH MeHzaens»,
«AHanmu3upymiiee ckpenuBanue», «HemomHoe momuHHMpoBanue», «CIEMJIEHHOE HacaeI0BaHUE
MpU3HAKOB y Apo3oduib», «l'eHetnka mnonay, «Kapuotun uenoBeka», «Kapuotun apo3o¢uiib»,
«Kapuotun ntune», « MHOKECTBEHHBIN allIEU3M», «B3auMo1eicTBUE TEHOBY.

OGopynoBaHue: MOJENb Il JEMOHCTpAIlMM 3aKOHOB €IWHOOOpaszusi THOPHUIIOB TEPBOTO
MOKOJIGHHWST M pacCIICIUIeHHs] TPU3HAKOB, MOJENb JUIsl JEMOHCTPAllUM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAaHUSl TPU3HAKOB, MOJENb Ui JEMOHCTPAllMM CLEIUICHHOTO HAaclleZJOBaHMs TMPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jpo3oduiay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnueckas padora «/3ydyeHnue pe3ynbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PUIBDY.

Tema 13. 3aKoHOMEPHOCTH H3MEHYHUBOCTH

BsaumopneiictBue reHoruna u cpeabl npu popmupoBanuu deHotuna. M3MeHUYUBOCTh MPU3HAKOB.
KauecTBeHHBIE W  KOJIMYECTBEHHbIE TMPU3HAKU. BUIbl W3MEHYMBOCTHU: HEHACJIEJICTBEHHAs H
HaCJIe/ICTBEHHAsI.

MonudukanronHass u3MeH4YMBOCTh. Ponb cpensl B GOpMUPOBaHUU  MOAU(DUKAIIMOHHON
u3MeHunBocT. Hopma peakuuu mnpusHaka. Bapuanuonsbelii psn u BapuanuoHHas kpuas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

l'enotunuueckass  U3MEHUYUBOCTh.  CBOMCTBAa  I'€HOTUIIMYECKOW  W3MEHUYUBOCTU.  BuIb
TeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtuBHas W3MEHUMBOCTh. Meiio3 M TOJOBOW TPOIECC — OCHOBAa KOMOMHATHBHOMN
W3MEHUYMBOCTH. Poib KOMOWHATHMBHOM HM3MEHUMBOCTH B CO3/JaHUU TEHETHYECKOTO pPa3HOOOpa3us B
npezaenax 0JHOrO BUAA.

MyranroHHas ©3MEHYMBOCTb. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U
WHIYLIMPOBAaHHbIE MyTalluu. fepHble M LMUTOIUIa3MaThuueckue myrauuu. CoMaTHYEeCKHME U MOJIOBbIE
Myrauud. [IpuduHBI BO3HUKHOBEHHS MyTaluii. MyTareHbl W WX BIUSHHE HA OPraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpolecca. 3aKOH TOMOJIOTMYECKHUX PSIOB B HACIEICTBEHHOU
m3menunBocTr (H.W. BaBuioB). BHesgepHas H3MEHUUBOCTh M HACTIEACTBEHHOCTD.

Onucenemuka U 3NUSEHOMUKA, POIb  INULEHEMUYEeCKUX (Daxmopos 8 HACLe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanuu



IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumer w cxembl: «Buabl  w3MeHUHMBOCTH», «MoauduKaUOHHAS  H3MEHYHUBOCTHY,
«KoMOuHaTHBHAsT HM3MEHUMBOCTBHY, «Meio3», «OmionoTrBoperne», «l'eHeTnmueckue 3a0oeBaHUS
yenoBeKay, « Buabl Mmyranuiny.

Oo6opynoBaHue: )KUBbIE M TepOapHbIe IK3EMIUIAPHI KOMHATHBIX pacTeHui, pucyHku (dotorpadumn)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JladopaTopHas padora «/ccinegoBanue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOW W3MEHYHMBOCTH.
[TocTpoeHre BapualMOHHOTO psiia ¥ BApUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKa

Kapuotun uenmoBeka. MexayHapo/Has mporpamma HCCIEIOBaHUS T€HOMa 4YelloBeKa. MeTombl
M3Y4YEHUs TCHETHKU YeJIOBEKA: T€HEAJIOTHYECKUU, OMM3HEIOBBIN, IUTOT€HETUYECKUN, MOMYJISAIIMOHHO-
CTATUCTUYECKUU, MOJIEKYJSIpHO-TeHeTnueckuii. CoBpeMeHHOE OIpeesieHne TeHOTUIA: MTOJTHOTEHOMHOE
CEKBCHHpPOBAHWE, TEHOTHUNUPOBaHHE, B TOM uucie ¢ nomombto [I[[P-ananusza. HacneactBeHHbie
3a0oneBaHusl yernoBeka. ['eHHBbIE W XpOMOCOMHBIE 00JIe3HH uenoBeka. bolie3sHW ¢ HaclenCTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAUEHWE MEIUIIMHCKONM TEHETMKH B TMPEAOTBPAIICHUH U JICYCHUU
TeHETUYECKUX 3a00JIeBaHUN YeoBeKa. MeInuKo-reHeTHYeCKoe KOHCYIbTUpOoBaHUE. CTBOJIOBBIE KIIETKH.
[loHATHE «TEHETHYECKOTo Tpy3a». DTHYECKHE AaCTEeKThl HCCIIEIOBAaHUM B OO0JACTH PEAAKTHPOBAHUS
T€HOMA M CTBOJIOBBIX KJIETOK.

I'eneTndeckue (QaxTOpsl TMOBBIIIIEHHOW YYBCTBUTEIBHOCTH 4YeJOBEKa K (U3MUECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKPYXKaWIIeH cpeabl. ['eHeTHdeckas MpeapacrtoyioKEHHOCTh YEeIOBEeKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuer u  cxembl: «Kapuotun uyenoBeka», «MeTOIbl HM3Yy4EHHUS TEHETUKH YEJIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIA3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTuKanus U CeNeKus. 3apoKICHUE CeNeKIMu U qoMmectukanuu. Yuenue H. M. BaBunosa o
LlenTpax mpouCX0XIeHUSI 1 MHOI000pa3us KyJIbTYPHBIX pacTeHHUid. Posib cenexknuu B CO3IaHUHU COPTOB
pacTeHuil ¥ nopoA *KUBOTHBIX. COPT, NOPOAA, ITAMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
u3menunBoctd H. Y. BaBuiosa, ero 3HaueHue Asis CeIEKIIMOHHOM pabOThI.

MeTtonapl ceneKIMOHHON paboThl. ICKYCCTBEHHBIM OTOOp: MAacCOBBIM M MHAMBHUIYATbHBINA. DTaIlbl
KOMOHMHAIIMOHHOM cenekiuu. VcnbiTanue npousBoauTenei mo moroMcTBy. OTOOp MO TEHOTHIY C
MTOMOIIBIO OLIEHKH (peHOTHUIa IOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMoIbio ananuza JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PanuanMOHHBIN W XHMHYECKHI
MyTareHe3 Kak HCTOYHUK MyTallMil y KyJIbTYpHBIX (GopMm opraHuzMoB. Mcrmosib30BaHHE T€HOMHOIO
penakTupoBaHusi U MeToq0oB pexkomOuHaHTHBIX JIHK nns momydyenuss ucxogHoro martepuana Ais
CEJICKIUU.

[Tonyuenue mnonuruionaoB. BHyTpuBuaoBas rubpuauszanus. bin3kopoacTBEHHOE CKpellUBaHUE,
win uHOpuMHr. HepoJcTBeHHOE CKpelMBaHWE, WM ayTOPUIMHT. ['eTepo3uc W ero MNPUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekuud. Otnanéunas ruOpuausanus. [lpeomonenue OGecrumoaus
MEXBUJOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINHN PACTEHUN U )KUBOTHBIX. «3e1EHAS PeONIIOYUsLY.

CoxpaHeHHe U U3YYE€HHE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX IUKUX POAUYEH IS
CO37aHMSI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u
ynpasienue 2eHemuyecKUMU pecypcamu CenlbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX HCUBOMHBIX 8 Yelsix
VAVYULEHUST CYUeCMBYIOWUX U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NPUMeHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCIEeO08AHUL, NEPe008bIX UOell U NePCNEeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanuu

IToptpersi: H. M. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykesnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.



Tabmuuer u cxemsl: «L{eHTPBI TPOUCXOXKICHUS U MHOTOOOpa3usl KyIbTYPHBIX PAaCTeHUI», «3aKOH
TOMOJIOTMUECKUX PAJOB B HACJIEACTBEHHOM W3MEHUMBOCTH», «Meroabl cenekuuw», «OtnanéHHas
ruOpuau3anus», «MyrareHes».

JlabopaTopHasi padora «3ydyeHue cOpTOB KYJIbTYPHBIX pAaCTEHUH U MOPOA JAOMAIIHUX
KUBOTHBIX».

JladopaTopHas padora «/I3ydueHne METOJIOB CEJIEKIIUU PaCTCHUII.

IIpakTnueckas padora «IIpuBuBKa pacTeHuii».

Ikcekypenst «OCHOBHbIE METOJAbI U JOCTUKEHMSI CEJIEKIMM pacTeHUN U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN yIaCTOK, B TEINIMYHOE XO3SIHCTBO,
B J1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTH4ecKasi 0M0JIOTUA

OOBeKThI, HCHOJB3yeMble B OHOTEXHOJOTHHM, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3Mbl, MX XapaKTepUCTHUKa. TpaauimoHHAs OHOTEXHOJIOTHS: XJIeOOTEUEeHHE, TOTydeHUe
KHUCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJICITHE. MukpoOHOoIOTHUECKH CHHTE3. OOBEKTHI

MUKPOOHOJIOTHYECKUX TexHOoIoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3manrie TEXHOJOTUW W WHCTPYMEHTOB IICJICHAPABICHHOTO W3MEHEHHS U KOHCTPYHUPOBAHUS
T€HOMOB C II€JIbI0 TIOJY4YEHHUsT OPraHu3MOB M MX KOMIIOHEHTOB, COJIEpKAIIMX HE BCTPEYAIONIMECS B
MPpUPOJIe OMOCHHTETUYECKHE MTYTH.

Knerounas unxenepus. MeToibl KyJabTyphl KIETOK M TKaHEH pacTeHui U *KUBOTHBIX. KprobaHkH.
Comarnueckas THOpUAN3alsg U COMATHYECKUi sMOpuoreHnes. Mcmoap30BaHme TariouI0B B CEJICKIIMH
pactenuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKycCTBEHHOE OILTIOI0OTBOpeHuE. PeKoHCTpyKIus SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeToJ| TpaHCIIaHTAllMM SIJep KIETOK. exHono2uu 0300pO6eHUsl, KVIbMUBUPOBAHUs U
MUKPOKTIOHATIbHO20 PA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha M KOHCTPYHMPOBAHUE
pekomOunantabix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIICKTHUBHI
XPOMOCOMHOM ¥ T€HHOW MH)XCHEPUH. DKOJIOTHIYECKUE U ITHYECKUE TTPOOIEMbI T€HHOW HH)KEHEPHUH.

Menumuuackue OuotexHosnoruu. [loctreHomuas 1mdpoBas wmeaunuHa. [IIP-aumarsocruka.
MeTa0oIOMHBIN aHaln3, TeHOLIEHTPUUYECKUN aHalIu3 MPOTEeOMa 4YesOBEKa JUIsl OLIEHKH COCTOSIHHS €ro
310poBbs. lcmosip3oBaHMe CTBOJIOBBIX KIETOK. TapretHas Tepamust paka. 3D-Ouommxenepust s
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIMIIMHCKHX TEXHOJIOTHH, CO3/aHHA KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTUH TpEXMEpPHOTO OuWonpuHTUHra M ckaddonauuara ans pemieHus 3ajad
MEPCOHANIN3UPOBAHHOW MEIULIUHBI.

Cozanue BEKTOPHBIX BakKIUMH C IeNbl0 o0ecreuyeHuss KOMOWHUPOBAHHOM 3aIlMThI  OT
Bo3Oyauteneii OPBU, ycraHOBIeHHE MOJIEKYJISPHBIX MeEXaHU3MOB (yHKuuoHupoBanus PHK-
COJIEpIKalIUX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHbIe 3a00JIeBaHUS YeIOBEKa U )KMBOTHBIX.

JdeMoncTpanun

Tabmumper u cxembl: «Vcmoab30BaHUE MHUKPOOPTaHU3MOB B IMPOMBIIIICHHOM IPOU3BOJICTBEY,
«Knerounasi nunxxenepus», «['eHHass UHXKEHEPUSI».

JlabopaTopnas padora «3ydeHre 0O0beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IloayyeHue MOJIOUYHOKUCIBIX TPOJLYKTOBY.

Jdkckypeusi «buoTexHONOTHS — BaxKHeHIIas MPOU3BOJUTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS OOYYaIONIMMUCS IMPOrPAMM
cpeanero o0miero o0pa3oBaHus: TUIHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHEIE.

B cTpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS IPOrpaMMbl IO OHOJIOTUU BbIJEIEHBI
CJIEIYIOLIME COCTABJISIONIME: OCO3HAHME OOYYArOUIMMUCS POCCUMCKON T'PaKIAHCKOW HIACHTHYHOCTH —
FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH U CAMOOINPEICICHUIO, Haluyue MOMmueayuu K
oOy4eHHI0 OWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHHX YOEKICHUH JIMYHOCTH Ha OCHOBE
KIIIFOYEBBIX HEHHOCTEH M MCTOPUYECKHUX TPATULMI pa3BUTHS OHMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHocms 00Y4aIOLIUXCST PYKOBOJICTBOBATbCSI B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OHOJOrMYeCKOro 0Opa3oBaHUsl, Haiuyue Npa8oCO3IHANUSL
9KOJIOTMUECKOM KYIBTYPBl, CHOCOOHOCMU CMAaBUmMb eI U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOEHMSI TPOrPAMMBI 110 OMOJIOTMH JOCTUTAIOTCS B €JMHCTBE yueOHOM
U BOCIMTATENbHOM  JIEATENbHOCTH B  COOTBETCTBUM  C  TPAJULUOHHBIMH  POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSTHIMU B 00IIECTBE
MpaBWJIaMU U HOPMAaMM TOBEIEHUS U CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH MNO3UIUM JUYHOCTH, MAaTPUOTHU3Ma M YBOXKEHHUS K 3aKOHY U
MIPaBOMOPSIIKY, YETIOBEKY Tpy/Ja U CTaplieMy OKOJIEHUIO, B3aMHOTO YBa)KE€HUsI, OEpeKHOTO OTHOLICHHUS
K KyJbTYpPHOMY HACIEIUIO W TPAJAUIMSAM MHOTOHAallMOHAIBHOTO Haponaa Poccuiickoit ®enepanuu,
MPUPOJE U OKPYKAOIIEN Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus» HOMKHBI OTpa)xarb
TOTOBHOCTb U CLIOCOOHOCTH O0YUAIOIINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  yOexaAeHHI,
COOTBETCTBYIOIIUX TPAJAULMUOHHBIM IEHHOCTAM POCCHUHCKOTO O0OIIecTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITAa WU ONBITA JEATEIBHOCTH B IPOLECCE pPEaJU3alMM OCHOBHBIX HAINpPABJICHUM BOCIHUTATEILHON
NESATENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCcKoOro BOCIMTAHUS:

cOPMUPOBAHHOCTh TPAKJIAHCKON MO3UIMH OOYYarOIIEerocsi Kak aKTHUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH EATEIbHOCTH MPU CO3JaHUH YU€OHBIX IPOEKTOB, PELUICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3HIIMIO MO OTHOILIEHUIO K SIBICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM TOJI0OKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUSI YU€OHBIX, IO3HABATEIBHBIX
U UCCIIEJIOBATEIbCKUX 3a/la4, YBAKUTEIHHOTO OTHOIICHHS K MHEHHMIO OINMOHEHTOB MPHU OOCYXKIEHUU
CIIOPHBIX BONPOCOB OMOJIOTHUECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapHOM W BOJIOHTEPCKON JNESTENBHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh POCCUICKON IpaXT1aHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTU Iepes PoauHoM, ropaocTy 3a ¢BOM Kpai, cBOr0 Ponuny, cBO# A3bIK U
KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHAIIMOHAIBHOTO HapoJa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOJBI, AOCTHKEHHSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHE WM PA3BUTHUE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OMOJIOTUU B MO3HAHUM 3aKOHOB IMPHUPOJIbI, B JKM3HU YEJIOBEKA U COBPEMEHHOI'O
0O0IIIeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3@ €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaI[MI0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POIMTENSAM, CO3/IaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMJICHHUE MPOSIBIATH KadecTBa
TBOPUYECKOM JTIMYHOCTH;

5) ¢usnyeckoro BocHHUTAHHMSA, (POPMHPOBAHMA KYJbTYPbl 310POBbSi W 3MOLMOHAJIBLHOIO
Os1aronosiy4us:

MOHUMAaHWE W pealn3alus 370poBOro u 0Oe3omacHoro obpasza >Xu3HU (370pOBOE THMTAHUE,
COONIO/IEHNe TUTHEHUYECKUX TIPaBWJI W HOPM, cCOaJaHCUPOBAHHBIM PEXKUM 3aHATHH € OTIbIXa,
perynspHas ¢u3nyecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIIEHHS K
coOCcTBEeHHOMY (PU3UYECKOMY U IICUXUIECKOMY 37I0POBBIO;

MMOHUMAaHHE I[EHHOCTU MPaBWI WHAMBHUAYAJIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTrO TOBEICHHS B
CUTYaLMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIIEACTBUI 1 HETIPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEeOICHHS aJIKOTOJIsl, HAPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HANpPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSTEIHHO BBIMOIHATH TaKyIO ACSITEIbHOCTD;

UHTEpPEC K pasiauuHbiM cdepaM mnpodecCHOHANbHONW JESTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peanu3oBbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY JKU3HH Ha 3eMJjie, OCHOBE
e€ CylIeCTBOBaHUS;

MOBBILIEHUE YPOBHS 3KOJOTUYECKON KYIbTYphl: IPUOOPETEHUE OMbITA ITAHUPOBAHUSI IIOCTYIKOB U
OLIEHKH UX BO3MOYHBIX NOCJIEICTBUIA JIJIs1 OKPYKAIOLIEN Cpebl;

OCO3HAaHHE TTI00aIHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTeH UX peIIeHHUS,;

CIIOCOOHOCTh HCMOJB30BaTh MpUOOpETaeMble MPU W3YYEHHWU OHOJOTHUU 3HAHUS U YMEHHUS TpU
pemieHnd MpoOieM, CBs3aHHBIX C palMOHAIBHBIM TMPUPOAOINOIB30BaHHEM (COOMIOCHUE TMPABUI
MOBEJICHUsI B NPHUPOJE, HAIpPABICHHBIX HA COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUIOB,
9KOCUCTEM, OHOC(hEpHI);

AKTUBHOE HEMpUATHE NEHCTBUW, NMPUHOCAIIUX BpEd OKpPYKaroUled MNPUPOJHON cpele, yMEHHE
MIPOTHO3UPOBATh HEONATOMPHUATHBIE HKOJOTHMUYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA W
MpeAOTBPAILATh UX;

HaJM4YMe Pa3BUTOrO IKOJIOTHUYECKOTO MBIIUICHHUS], SKOJIOTMUYECKOM KYJIbTYpPhI, ONbITA E€ATEIbHOCTH
9KOJIOTUYECKOW  HAMpaBJIE€HHOCTH, YMEHHMS  PYKOBOJICTBOBATHCSI MMM B  II03HABATEIIbHOW,



KOMMYHHKATHBHOW M COLIMAJTBHOW IMPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW NEATEILHOCTH
9KOJIOTHYECKO HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
1 OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HA JUAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B TMOJHUKYJITYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIICKON KYJIBTYpPBI KaK CPEACTBA B3aUMOJICHCTBUS MEKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MOHWMAaHWE CHeHU(PUKUA OWOJOTUU KaK HayKW, OCO3HaHus e¢ posd B (HOPMHPOBAHHH
PaIMOHATIFHOTO HAYYHOTO MBIIIJICHHSI, CO3JaHUH IIEJIOCTHOTO MPEICTABICHHUS 00 OKpPYKAIOMEM MHUPE
KaK O CIMHCTBE MPHUPOJIbI, YSIOBEKA M 00IIEeCTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0IeM COXpaHESHHSI IIPUPOTHOTO PABHOBECHS,

YOKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOW ITUBWIIM3AIMH: OOCCIICUCHUS HOBOTO
YPOBHS Pa3BUTHS MEIUIUHBI, CO3JaHUE TEPCIEKTUBHBIX OWOTEXHOJIOTHH, CIOCOOHBIX peIlaTh
pecypcHbIe MPoOIeMBbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA IyTeH BBIXOJIA W3 TIOOATBHBIX 3KOJOTUUYECKHX
npobieM W oOecreueHus Tepexoja K YCTOWYMBOMY Pa3BHTHIO, PAIlMOHATBHOMY HCIOJIb30BAHUIO
MIPUPOJTHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJNYYCHHHM OWOJIOTHYCCKUX 3HAHUH B TMEISIX MOBBIIICHUS OOIICH
KYJIBTYpPBI, €CTeCTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAJIHLHOW T'PaMOTHOCTH
oOyuaronuxcs, GopMupyeMoit Ipyu U3y4eHUU OMOJIOTHH;

MMOHUMAaHKE CYITHOCTH METOJO0B TO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCII0JIb30BaTh IOJIy9aeMble 3HAHWS JUISl aHAM3a W OOBSCHEHHS SIBJICHUU OKPYKAIOIIET0 MUpa H
MIPOUCXOJIAIIMX B HEM W3MEHEHWH, yMEHHWE JenaTh 0OOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS TAaHHBIX C IEITBIO TIOTYUEHHS JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIEHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS PEIICHHs MpoOJieM B
peabHBIX KU3HECHHBIX CHUTYaIlUsX;

OCO3HAHHME IEHHOCTH HAYYHOW [ESATEILHOCTH, TOTOBHOCTh OCYIIECTBIIATH TPOCKTHYIO U
MCCIIEIOBATENLCKYIO ESITeIbHOCTh HHINBUIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU IMTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTo mpeaMeTa «bruojorusy BKIIOYAKOT: 3HAYNMBbIE
s (GopMUpOBaHUS  MHPOBO33pEHUS  OOYyYaIOMMXCS  MEXAUCHMIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOIIeHayYHbIC MOHSITHUS, OTPAKAIOIIUE LEIOCTHOCTh HAayYHOW KAapTHHBI MHUPA U CHEUU(PHKY METOJIOB
MO3HAHMsI, MCIIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sSBJICHHUE, NPOLECC, CHCTEMA,
Hay4HBI (DaKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEAOBaHUE, HaOII0JeHuE,
U3MEpeHHe, OSKCIEPHUMEHT W JIpyrue); yHHBepcajbHbIEe YydeOHbIe JeiicTBUS (IIO3HABaTEJbHBIC,
KOMMYHUKATHBHBIC, PETYIATUBHBIC), oOecneunBaoniie GopMUpoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH
U COIMAIbHOW KOMIETEHIIMM OOYYarolIMXCsl; CIOCOOHOCTh OOYYaIOMIMXCS HMCIIOJIB30BaTh OCBOCHHBIC
MEXIMCHUIUTMHAPHBIE, MHPOBO33pCHUYECKME 3HAHWS W YHHUBEpCAJIbHBIE y4eOHbIE JeHCTBUS B
M03HABATEIbHOM U COLMAIILHOM MPAKTUKE.

B pesynbrare u3ydeHus OMOJIOTMM Ha YpOBHE cCpeaHero oOriero odpa3zoBaHus y oOyuaromierocs
OynyT cdopMupoBaHBl TIO3HABAaTENbHBIC YHUBEPCAJIbHBbIC Y4eOHBIC JICHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS, PEryJISITHBHBIC YHUBEpCAJIbHBIC y4eOHbBIC IEHCTBHUS, COBMECTHAs
JESATELHOCTb.

MeranpenmeTHble pe3ylbTaThl OCBOCHHUSI MPOTPaMMBbl CPEIHEro oOIiero o0pa3oBaHUS JOJDKHBI
OTpa)kaTh:

OBJjaieHne YHUBEPCATLHBIMH Y4eOHBIMH MO3HABATEILHBIMH JICHCTBUSIMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBHUSA:



CaMOCTOSTEIIbHO (DOPMYIHPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPH OCBOCHUM 3HAHWUN NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHanIM3a, CHUHTE3a,
CpaBHEHMsI, Kiaccu(ukanuu, 0000MmEeH ), PACKPBIBATh CMBICI OMOJIOTHYECKHX MOHATHHA (BBIACTATH MX
XapaKkTepHbIE MPU3HAKY, YCTAHABIMBATH CBS3U C IPYTUMH MOHATUSIMN);

OTIpEeNIeNATh IeNU JeSITeIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUH UX IOCTHXKEHHS, COOTHOCHTH
Pe3yAbTATHI JESITEIBHOCTH C TIOCTaBICHHBIMU LIEISAMU;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l OOBSICHEHUS ()aKTOB U SIBJICHUI KUBOW TPUPOIBI;

CTPOWTH JIOTUYECKHE pACCY)KICHHS (MHIYKTUBHBIC, IEIYKTUBHBIC, II0 AaHAJOTHMH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOUEHUS;

NPUMEHSATh CXEMHO-MOJENBHBIC CPEICTBA IS TPEJACTABJICHUS CYNIECTBEHHBIX CBSI3€H U
OTHOIIEHUH B U3Y4aeMbIX OHOJOTUYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUUM PaA3HOTO POJIa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAaH pEIICHUS MPOOJIEMBI C YYETOM aHajIM3a HMEIOIIUXCS MaTepHATBHBIX U
HEMAaTepHAJIHHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICSTEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB IIEINISIM, OLIEHUBATH
PUCKH TTOCIIEICTBUH IEATEILHOCTH;

KOODAWHUPOBAaTh W  BBHINONHATHE pabOTy B  YCIOBUSAX pPEATBHOTO, BUPTYyalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIeM.

2) 0a30BBIE HCCJIEN0BATEILCKHE AeliCTBHSA:

BJIQJIETh HABBIKAMH Y4EOHO-HCCIENOBATEILCKOW M TMPOEKTHOW JESATENhbHOCTH, HaBBIKAMHU
paspelieHus mpoodieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIOJIb30BAaTh  pa3jMyHble BUABI JACSATEILHOCTH IO TOJIYYEHHMIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaINH, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyalMsIX, B TOM YHUCIE MPH CO3JAaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBI THUIl MBIIICHHUS, BJIaJETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATUSAMH U METO/IaMU;

CTaBUTh U (pOpMYIHpPOBaTH COOCTBEHHBIE 3aJ]aul B 00pa30BaTENbHOM AESITEIbHOCTU U KU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITh NIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U aKTyaJlM3UpPOBATh 3ajJlauy, BBIJIBUraTh TMIIOTE3y €&
pelIeHUs, HAXOJIUTh apryMEHTHI ISl JOKAa3aTelbCTBA CBOMX YTBEPXKICHMI, 3ajaBaThb HapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ DPEUICHHS 3aJaud pe3yibTaTbl, KPUTUYECKH OLICHUBATh HUX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh  IICJICHANPABJICHHBIM MMOWCK TIepeHOca CPEeACTB U CHOCOOOB JCWUCTBUA B
poQecCHOHANBHYIO CPEy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIIbHYIO U MPAKTUYECKYIO 00JACTH KU3HEIEATEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE WU, NpeAaraTh OpUrHHaIbHbIE MOIXO/bl M PEIlIeHUs, CTaBUTh MPOOIEeMbl U
3aJjauy, JIOMyCKAaIoI1e albTepHATUBHbIE PEILICHMUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (Tekcre yd4eOHOro mocoOusi, HaydHO-
MOMYJISAPHOM JIUTEpaType, OMOIOTMYECKHX CIOBAPSIX U CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3MpoOBaTh MHPOPMALUIO Pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHS, KPUTHUECKH
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(GbopMynHUpOBAaTh 3aMpPOChl ¥ MPUMEHATh Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOpe OMOJIOrHYECKON
uH(popMalny, He0OXOUMOI [T BBITIOJIHEHUS yUeOHBIX 33/1a4;



npuoOpeTaTbh  OMBIT  HWCHOJB30BaHUS  MH(DOPMANMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHUH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMSI PA3IMIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY NpeAcTaBiIeHUs] OMOJIOTHYECKOW HMH(pOpManuu
(cxembl, rpaduky, TUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTOC);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KAQUECTBE CPEJCTBA MpH padoTe ¢ OHMOIOTHMYECKON MH(POpPMAIIUEH:
MPUMEHATh XUMUYECKHE, (PU3NIECKHEe U MAaTEMaTHYECKUE 3HAKH M CUMBOJIBI, (OPMYIIBI, aO0OpeBUaTypy,
HOMEHKJIATYpY, UCTIOJI30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH DPACIIO3HABaHWS M 3aIUTHl WH(pOpManmu, WHGOPMAIMOHHOKW O0e30IacHOCTH
JUYHOCTH.

OByajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€liCTBUSIMU:

1) o01enme:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX c(epax >KM3HU, aKTUBHO y4acTBOBaTh B AHMAJIOTe WU
JMCKYCCHH TIO0 CYHIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCHTEIIEHO BBITIOJTHEHUS TPEIaraeMoi 3aJau, YIUTHIBATh WHTEPECHl U COTIIACOBAHHOCTH TTO3UITHI
JPYTUX YIACTHUKOB JTUAJIOTA HITH TUCKYCCHH);

pacrio3HaBaTh HEBepOaJIbHBIE CpEACTBAa OOUICHWs, MOHWMATh 3HAYEHHE COIUAIBHBIX 3HAKOB,
MPEAMOCHIIIOK BO3HUKHOBCHHUS KOHQIMKTHBIX CHTYallHd, YMETh CMSITYaTh KOH(DIUKTEI W BECTH
TIEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CIOCOOAMH OOIIECHHWS W B3aWMOJCHCTBHS, NMOHHMATh HAMEPEHUS APYrHX
JIO/IeH, TIPOSIBIIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (hopme GopMyTrupoBaTh
CBOM BO3PaXCHHS,

Pa3BEPHYTO | JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHa JAeITeJbHOCTh:

MMOHUMATh U HMCIIOJIb30BaTh MPEUMYILECTBA KOMaHAHON M MHAUBHUAYaJIbHON pabOThl MPU pELICHUU
OMOJIOTMUECKOW  TpoOeMbl, OOOCHOBBIBAaTH HEOOXOJAMMOCTh MPHUMEHEHUS TPYIIOBBIX  (HopMm
B3aMMOJICHCTBUS MIPHU PEIICHUN YUeOHOH 3a1a4H;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JAEUCTBUI € Y4€TOM OOUIMX HHTEPECOB W
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUICKTHBA;

MIPUHUMATD 1IEJTU COBMECTHOM AESITETbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATh IUJIaH JACWCTBHIL, pacmpefensiTh poJidi ¢ Y4€TOM MHEHHIl YYacCTHHKOB,
00CyXXJaTh pe3ylibTaThl COBMECTHOM paboThI;

OIICHUBATh KAaueCTBO CBOEr0 BKJIAJa M Ka)XJOT0 y4YacTHHKA KOMaH[Ibl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSM;

mpeniaraTb HOBBIE MPOEKTHI, OLIGHUBATh WA C TO3UIMM HOBHU3HbBI, OPUTHHAJILHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE MOBEIECHUE B PA3IMUYHBIX CHUTYalHSIX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHe, ObITh MHULIUATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiITHBHBIMH 1€ CTBUSIMH:

1) camoopranu3amusi:

MCII0JIb30BaTh OMOJOrHMYECKUe 3HAHUS JUIS BBISBICHUS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BBHIOMpATh Ha OCHOBE OHMOJOTMYECKMX 3HAHHWM IENeBbIE U CMBICIOBBIE YCTAaHOBKA B CBOUX
JNEUCTBUSAX M TMOCTYNKax IO OTHOIIEHUIO K JKMBOM MpPHUPOJE, CBOEMY 3J0pPOBBIO M 3JI0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESTEIBHOCTD, BBISBISATH MPOOIEMBbI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENIbHOCTH U )KHU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITENILHO COCTABJIATh TUIAaH pEHICHHs MNPOONeMbl € Y4E€TOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;



OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (HOPMUPOBAHHIO M TPOSIBIICHHUIO IIUPOKOH 3PYAULIMU B Pa3HBIX 00IACTIX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HAaBBIKAMH TMO3HABATENIBHOW pe(UIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICTUTEIBHBIX IPOIECCOB, WX PE3yJAbTaTOB W OCHOBAHHM, MCIOJB30BATh NMPHUEMBI pedIeKCHH JUIs
OILICHKHU CUTYalllH, BIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0N M APYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3YJIBTATOB ACATEIBHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIOBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHUSA cOJepXaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OpPHUEHTHPOBAaHbI Ha oOecnedeHre NPOQPMIBHOTO OO0ydeHHUs O0O0yJaromuxcs
Oouonoruy. OHM BKIIOYAIOT: crneuu@uueckue s OUOJIOTUM HaydHble 3HAHUS, YMEHHUS U CIOCOObI
JNEHUCTBUM 1O OCBOCHHUIO, HMHTEPIPETAIMA W MPeoOpa3oBaHUI0 3HAHUM, BHUABI JCATEIHHOCTU TIO
TTOJTYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAK)KE B PeaTbHBIX )KM3HEHHBIX
cutyanusx. [IpenMeTHbie pe3yabTaThl MPEACTaBICHBI MO FOJIaM U3yYEHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUS ydeOHOTO mpeamera «buomorus» B 10 Knacce NOIHKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHWH O MeCTe M pPOJM OHOJIOTMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(GbOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHHbI MHpa, B TMO3HAHMM 3aKOHOB MPUPOIbI M PEIIECHUU
npo0JieM palMOHAIBHOTO MPUPOJOIONb30BaHMS, O BKIAJAE€ POCCHMCKHMX U 3apyOekHBIX Y4YEHBIX B
pa3BUTHE OMOJIOTUY;

BIIQJICHUE CHCTEMOH OHMOJOrMYeCKUX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOIOJArarouue
OMOJOrMYecKre TEePMUHBI W TOHATUS (KHU3HB, KIETKAa, OpraHu3M, MeTaboJiu3M, TOMEOCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTb, H3MEHYMBOCTh, POCT M pPa3BUTHE),
ounosornueckre teopuu (kinerouHas teopus T. IllBamna, M. Ilneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenns (H. WM. BaBumoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACT€HUI), 3aKOHBI (€AMHOOOpPa3Usi MOTOMKOB IEPBOTO TMOKOJICHUS,
pacilernyeH s, YUCTOTH T'aMeT, He3aBHUCUMOTo HacienoBaHus ['. MeHpens, roMOJOrH4eCKUX DPsIOB B
HacnencTBeHHoM n3menunBoct H. 1. BaBunosa), nmpuHIMIBI (KOMIITIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJaMU HAY4YHOTO TIO3HAHMS, WCIOIb3YeMbIX B OHOJIOTUYECKUX
HCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCTICPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE TPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT M SYKApHOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM uHncie OakTepuil, rpuboB, pacTeHUH, J)KUBOTHBIX
U 4YeJIOBEKa, CTPOCHHUS OPraHOB U CHUCTEM OpPraHOB pACTEHUM, >KMBOTHBIX, YEJIOBEKA, IPOIIECCOB
KU3ZHEJEATENILHOCTH, TPOTEKAIOIINX B OpPraHU3Max PAacTeHUM, )KUBOTHBIX U YENOBEKa, OMOIOTUYECKHIX
mporeccoB: oOMeHa BelmiecTB (MeTaboiu3M), TPEBpAIlleHUs JHEPTrud, OpOXkKEeHHs, aBTOTPO(HOTo u
reTepoTpoHOr0 THUMOB MUTaHUsA, (OTOCHHTE3a M XEMOCHHTE33a, MHTO3a, Melo3a, TraMeToreHesa,
AMOpHOTEHEe3a, TOCTIMOPHOHALHOTO PA3BUTHUS, PAa3MHOXKEHUS, HHANBUAYATLHOTO Pa3BUTHS OpraHU3Ma
(oHTOreHEe3a), B3aMO/ICHCTBHSI '€HOB, F€TepO3Kca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3U MEXIy OPraHOMAAMHU KIETKH U MX (QYHKIUSMHU, CTPOCHUEM
KIETOK pa3HbIX TKaHed M WX (PYHKUUAMU, MEKIYy OpraHaMH M CHUCTEMaMH OpPraHOB y PACTECHHIA,
KUBOTHBIX U Y€IOBEKa M MX (QYHKIUSIMU, MEXK]IY CHCTEMaMU OPraHOB M UX (YHKIHSIMH, MEX]y dTallaMu



oOMeHa BEIIECTB, JTalaMyd KJIETOYHOTO IHMKIAa W JKU3HEHHBIX IIUKIOB OPraHU3MOB, JTalaMu
SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM H (haKTOpaMH CpeIbl OOUTAHHUS;

YMEHHE BBISBIIATH OTIIMYUTEIILHBIC MIPU3HAKH KUBBIX CUCTEM, B TOM YHCJIC PACTECHUM, )KUBOTHBIX H
YeJI0BEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIME AapryMEHTBHI, OHOJOrHMYECKYI0 TEPMHUHOJOTHUIO U
CHMBOJIMKY JUTSI TOKa3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemiaTh OWOJIOTHYECKHE 3aJla4d, BBISBIATh NPHYMHHO-CICACTBCHHBIC CBSI3H MEKIY
HCCIIeTyeMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SBJICHHUSIMHU, JICJIaTh BEIBOJIBI M TIPOTHO3BI HA OCHOBAaHUHU
MOJIy4EHHBIX Pe3yJIbTaTOB;

YMEHHUE BBITIOJHATH JTAOOPAaTOpPHBIE M MPaKTUYeCKue paboThl, COOMIOAATH MpaBmiia Mpu padboTe C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3BI, MPOBEPSATh MX JKCIICPUMEHTAIBHBIMHU CPEICTBAMU, (GopMyImpys
1eJTb UCCIIEIOBAHMSI, aHATM3UPOBATH MOJTyICHHBIE PE3yIbTAThI U JIeTaTh BBIBOIBI;

yMEHHE y4acTBOBaTh B YUEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIINHE,
MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOINECTB, W MYOJIMYHO TPEACTABIATh TOTyICHHBIC
pe3yIbTaThl HA YICHHYECKUX KOHPEPEHIINSX;

YMEHHE OIIEHWBATh JTUYECKHE ACIIEKThl COBPEMEHHBIX HCCIIEIOBaHMH B 00JAacTH OHMOJIOTHU |
MEIUIMHBI (KIOHHPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPaBJICHHOE W3MEHEHHE TEeHOMa |
CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymield MpodeCCHOHATBHOW NEATETbHOCTH B
oOmact OWOJIOTMH, MEIHWIUHBI, OWOTEXHOJIOTUH, BETEPUHAPUH, CEIICKOTO XO3SHCTBA, MHUIIEBOM
MTPOMBIIIJICHHOCTH, YIIIYOJSATh ITO3HABATEIBHBIH HWHTEPEC, HANpPABIICHHBIM HAa OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIEH TPO(ECCHH U MPOI0JKEHHE OMOJIOTHYECKOT0 00pa30BaHus B OpraHU3alUsiX CPEIHETO
poheCCHOHAITBHOTO M BBICIIIET0 00pa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUsS ydeOHOTO mpeamera «buomorusi» B 11 Knacce NOIHKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHWH O MeCTe M pPOJM OWOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUHM 3aKOHOB NMPUPOABI U
PEIICHUH SKOJIOTMYECKUX MpOoOJIEeM 4YeloBEeYeCTBa, a TaKXK€ B PEIICHHH BOIMPOCOB PalMOHAIBLHOTO
MIPUPOIOIOIIL30BaHNUS, U B (POPMHUPOBAHUH [IEHHOCTHOI'O OTHOLICHHS K MIPHUPOJIe, OOLIECTBY, YEIOBEKY, O
BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIaJeTh CHCTEMON OHOJOTMYECKHX 3HAHHWI, KOTOpas BKJIIOYAET ONpEICNICHUs W
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralolX OMOJOTHYECKHMX TEPMHHOB M TMOHSATUHN (BHI, SKOCHUCTEMA,
ounocdepa), Owonornueckre Teopuu (dBomroroHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpHs
sBostonnn), yaeHus (A. H. CeBeprioBa — o myTsX W HampaBjieHUsx sBoitonuu, B.M. Bepunaackoro — o
6uocdepe), 3akoHbl (TeHeTHUeckoro pasHoBecus JIx. Xapau u B. BaitnGepra, 3apobliieBoro cxoJcTBa
K. M. bopa), npaBuna (munumyma lO. JluOuxa, 5KOJOrMYecKOd MUPAMUIBI DHEPTHUH), TUIIOTE3BI
(runote3a «mupa PHK» Y. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHUS, UCTHOJIb3yEeMbIMU B OHMOJIOTHUYECKUX
HCCIIEIOBAaHUSAX >KUBBIX OOBEKTOB U JKOCUCTEM (ONMHCaHUE, W3MEpEeHHe, HaOIIoAeHHe, SKCIIEPUMEHT),
crioco0aMH BBISIBJICHHS U OIICHKU aHTPOTIOT€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIACTATH CYIIECTBEHHBbIE NMPU3HAKU: BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMIM3UPYIOUIETO, JABIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa, aionaTpu4eckoro u
CUMIATPUYECKOTO BUI000pa30BaHMUs, BIMUSHUSA ABIKYIIUX CHJI IBOJIIONMHM Ha TeHO(MOHH MOMYISLUU,
MPUCTIOCOOIEHHOCTH OPTraHM3MOB K cpele OOWTaHUs, YepelOBaHUS HAMpaBICHUH HSBOIOLNH,
KpYroBOPOTa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTaHaBIMBAaTh B3aUMOCBSI3W MEXKJy IMPOLIECCAMU HBOJIOLUUU, JBUKYIIUMH CHIAMHU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISATH OTIWYUTEIbHBIC MPU3HAKHI KUBBIX CUCTEM, MIPUCTIOCOOICHHOCTH BUJIOB K Cpejie
oOuTaHusi, aOMOTUYECKHMX U OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSI3€H OPraHu3MOB B
co00IIIecTBaX, aHTPOMOTEHHBIX H3MEHEHUH B YKOCUCTEMAaX CBOSH MECTHOCTH;



YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JUJIsl J0Ka3aTeJIbCTBAa POJCTBA OPraHM3MOB Pa3HBIX CHUCTEMATUYECKUX IPYIII, B3aUMOCBSI3H
OpraHu3MOB U Cpelapl OOWTaHMs, EIMHCTBA YEJIOBEYECKUX pac, HEOOXOJAWMOCTH COXPaHEHHS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPHPO/IBI U YEIOBEUECTBA,

YMEHHUE pelath OWOJIOTWYECKHE 3a7ayH, BBISBIATH MPUYMHHO-CICACTBEHHBIC CBS3U MEXKIY
MCCIIETyeMbIMU OMOJIOTHYECKUMHU TPOLIECCAMH U SIBICHUSIMH, JIeNIaTh BHIBOJIBI U TPOTHO3BI HA OCHOBAHHUH
[IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIOJHATH JTAOOPAaTOPHBIE M MpPaKTUYeCKue paboThl, COOMIOAATH MpaBMiia Mpu padboTe C
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPUMEHTAIBHBIMU CPEIACTBAMHU, (HOPMYIHPYS
L[eJ1b UCCIIEI0BAaHNUs, aHAJIM3UPOBATh MIOJIyYEHHBIE PE3YIbTAThl U JA€TIaTh BHIBObBL;

yMEHHE y4acTBOBaTh B YUEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJOTHUH, IKOJIOTHU M MEIUIINHE,
MPOBOJAMMON Ha 0a3e IIKOJBbHBIX HAy4yHbIX OOIIECTB, M MYOJIMYHO NPEACTABIATH IOJyYEHHBIE
pe3yNbTaThl Ha YYEHUUECKUX KOHPEPEHLUSAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUM O MPOUCXOXKICHHUN JKU3HM, YEIOBEKa U YEJIOBEUECKUX pac,
0 MPUYMHAX, MTOCJIEACTBUAX U CLIOCO0aX MpPeJOTBpalleHUs ITI00aTbHBIX U3MEHEHUN B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymield NpoPEeCCHOHAIBHONW JCSATEIHHOCTH B
obnmactTu OWOJIOTMM, SKOJOTHH, HPUPOJOINOIb30BaHUS, MEIUIUHbI, OHOTEXHOJOTUHU, IICHUXOJIOTUH,
BETEPUHAPUH, CEJIbCKOTO XO35HCTBA, MUILEBOI POMBIIIIEHHOCTH, YIIyOIaTh MO3HaBaTeNbHBIN HHTEPEC,
HaIpaBJIEHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpoaoKEHHE OUOIOTHIECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE
y4yeOHoro npenmera «buoJorns. YrayoaeHnsiii yposeHb» 10kaace

KoanyecTBo yacoB

Ne n/n HaumeHOBaHME Pa3/IeI0B H TeM NPOrPAMMbI Kontpo | Ilpaktn | OJJeKTpoHHbIE (HH(pPOBLIE)
Bcero JIbHbIE YecKHe o0pa3oBaTesbHBIE pecypChl
padoThI padoThI
1 buonorus kak Hayka 1 1
bubmmoreka IJOK
2 HKuBLIe CHCTEMbI H HX H3YHCHHE 2 https://m.edsoo.ru/863¢9214
3 buonorus kierkn 2 0.5
bub6mmoreka [IOK
4 XHUMHUUYECKast OpraHu3aLusl KJIETKU 10 1 https://m. edsoo.ru/863e9214
bu6mmoreka [JOK
> CTpoCHHE 1 QYHKIHH KICTKH 8 2| hutps//m.edsoo.ru/863¢9214
6 OOMeH BeNIeCTB ¥ MPEBPAICHUE YHEPTUHU B KIICTKE 9 1
7 Hacnencreennas nabopManus u peanrn3amnus e B KIETKe 9 0.5 bubmorexa LIOK
" pMAriA v p B | hitps://m.edsoo.ru/863e9214
8 JKU3HEeHHBIN KT KIIETKA 6 1
bu6mmoreka IJOK
? Crpoenue u yHKuu opranusmos 17 1.5 https://m.edsoo.ru/863e9214
bu6mmoreka IJOK
10 PasMHOXeHTE 1 pa3BUTHE OPTAHU3MOB 8 1.5 https:/m.eds0o.ru/863e9214
11 I'eHeTnka — HayKa O HACIIENCTBEHHOCTH W H3MEHYMBOCTH 2 0.5
Bbubnuoreka IJOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTHU 10 1 https://m.edsoo.ru/863e9214
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 6 1 bubmorexa HOK
p https://m.edsoo.ru/863e9214
14 I'enerrka yenoBeka 3 0.5
15 Cenekuys OpraHu3MOB 4 1
16 broTexHOoI0rus 1 CHHTETHYeCKast OMOJIOTHS 4 1
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 102 2 13




IMNOYPOYHOE INIJNTAHUPOBAHHUE
10 KJIACC yue0Onoro npeamera «buosiorust. Yriy0/1eHHbIH YPOBEHD)

KoaunyecTBO 4acoB

Jara nzyyenus

Ne Tema VpoKa DJIeKTPOHHBbIe UG POBBIE
n/n » Beero | Komrpoabmpe | [PaKTwueckue o0pa3oBaTe/IbHbIC PeCypChl
aBoThI pabors Mo maany ITo
P hakry
b K
Buoorus kak KOMITJIGKCHAs HayKa M KaK 4acTh nommorexa LO
1 COBPEMEHHOT0 0BIIecTBa 1 1 https://m.edsoo0.ru/863e9214
bubmmoreka [JOK
2 JKuBBIEe CCTEMBI U X CBOWCTBA 1 https://m.edsoo.ru/863e9214
3 YpoBHEBasi OpraHu3aius >KUBbIX CUCTEM 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
4 Hcropus oTKpbITHS U U3ydeHUs KieTku. Kierounas 1 bubmoreka [IOK
TEOpHUS https://m.eds0o0.ru/863e9214
MeTombI MOJIEKYISIPHON U KJICTOYHOW OMOJIOTHH.
Ipaxmuueckas paboma « 3yyenue memooos
5 Kemounou ouonozuu (xpomamoepagus, 1 0.5 53652?1:6:(;(535/8 6369214
anekmpogopes, oughghepenyuanproe pS-/AN. :
yeumpugpyeuposarue, I1L[P)»
6 XHUMUYECKUHA COCTAB KIECTKH 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
7 MuHepaibHBIE BEIeCTBA KIIETKH, HX OMOIIOTHYeCKast 1 bubmmoreka [JOK
poib https://m.edsoo.ru/863e9214
OpraHndecKue BemecTBa KIETKA — OeJKu.
8 Jlabopamopnas paboma « Obnapycenue 6exos ¢ 1 0.5 E;IG;I/{/(;;@;&(])_ESIE/S 6329214
NOMOUbIO KAYECMBEHHBIX PEaKyully e -
N bubmmoreka [IOK
9 CsoiicTBa, kmaccuduranys 1 GyHKIIMHA OETKOB 1 https:/m.edsoo.ru/863e9214
10 Oprannyeckue BeEecTBa KIETKU — YIJIEBOAbI 1 bubmmoreka [JOK




https://m.edsoo.ru/863e9214

bubmunoreka LIOK

11 Oprannyeckue BemecTBa KICTKU — JTUTTUIBI https://m.edsoo.ru/863e9214
Hyxnennossie kucnotel. JJTHK u PHK.

12 Jlabopamopnas paboma «Hccredosanue 0.5 bubaunoreka LIOK
HYK/LEUHOBBIX KUCTOM, 8bLOCIEHHLIX U3 KIENOK ’ https://m.edsoo.ru/863e9214
PAZTUUHBIX OP2AHUIMOBY

13 Crpoenue u ¢pyakiuu ATO. [pyrue bubmmoreka [IOK
Hykieosuarpudocharel (HTD) https://m.eds00.1ru/863e¢9214

14 Cexsenupoanne JJHK. Meronbsl reHOMUKH, bubmmoreka [IOK
TPAHCKPUIITOMIKH, TPOTCOMUKH https://m.eds00.ru/863e¢9214

. bub6mmoreka IJOK
15 Merozp cTpyKTypHOii Gronornm https://m.eds00.ru/863¢9214
16 Tunst kierok. [Ipokapuoruueckas Kierka bubmmorexa LIOK
) https://m.edsoo.ru/863e9214

17 CrpoeHne dyKapruoTHIeCKOM KiIeTkH. IIpakTudeckas 05 bubmoreka [IOK
pabora «/3ydenre CBOMCTB KJICTOUHOW MEMOpaHbI» ) https://m.edsoo0.ru/863e9214

18 IToBepXHOCTHBIHN anmapaT KIETKH bubmmorexa LIOK

P p https://m.edsoo.ru/863e9214

19 | T o oy aoime e 0.5 BuGmorexa LIOK

P p YHCHHE 1 ' https://m.eds00.ru/863¢9214
IIUTOILTA3MbI B PACTUTEIBHBIX KJIETKAX)»
[TomryaBTOHOMHBIE OPTAaHOHUIBI KIIETKH:

20 MHTOXOHAPHWH, TIacTUABL. JlabopaTopHas padora 05 bubmmoreka [IOK
«HccnenoBanue mIa3MoiIn3a U JeIIa3MoiIn3a B ) https://m.edsoo.ru/863e9214
PACTHUTENBHBIX KIIETKAX)

21 HemeMOpaHHBIE OPraHOUIEI KIETKA Eubmaorexa [IOK

P P a https://m.edsoo.ru/863e9214
Bbubnuoreka IJOK
22 Crpoenye u pyHKIM s7pa https://m.edsoo.ru/863e9214
23 | TiGoparonmin pators syt exposan eaerox 05 BuGorexa LIOK
’ https://m.edsoo.ru/863e9214
Pa3ITUYHBIX OPTaHU3MOBY
24 AccuMUIIALMS U JUCCUMUIISILIUS — JIBE€ CTOPOHBI bubmnoreka LIOK




meradonu3Ma. Tunbel 0OMeEHA BELECTB.

JlaGoparopHas pabora «3ydeHue KaTaTuTHICCKOM
AKTUBHOCTH (PepMEHTOB (Ha MpUMEPE aMUIIA3bl W

KaTajasbl)»

https://m.edsoo.ru/863e9214

DepMEHTATUBHBIN XaPaKTeP PEAKIIUI KIETOYHOIO
Merabonusma. JlabopaTtopHas padora «3yuenue

bubauoreka [IOK
https://m.edso0o0.ru/863e9214

25 0.5
(hepMEHTaTUBHOTO PACIHICIIIICHUS [TEPOKCUA
BOJIOPOJIa B PACTUTENILHBIX M JKUBOTHBIX KJICTKAX)
bubmmoreka IJOK
26 Benku-akTHBATOPBI ¥ OCIIKH-UHTHOUTOPBI https://m.edsoo0.ru/863e9214
bub6mmoreka IJOK
27 ABTOTpO(DHBIN THIT OOMEHa BEIIECTB https://m.edsoo0.ru/863e9214
bub6mmoreka IJOK
28 dorocuHTE3 https://m.edsoo.ru/863e9214
bu6mmoreka IJOK
XemocunTes. JlaboparopHas padora «CpaBHEHHE _
29 IpoIIeccoB (DOTOCHHTE3A M XEMOCHHTE3a 0.5 https://m.edsoo.ru/863e9214
Ana’poOHBIC OpraHu3Mbl. Buabl OpoxxeHusI. bubmmoreka [IOK
30 JlabopaTopHas pabota «CpaBHEHHE ITPOIIECCOB https://m.eds00.1ru/863e¢9214
OpOKEHWSI ¥ TBIXAHUSDY
AnpoOHBIE OpraHU3MBL. JTalbl JHEPTETHIECKOTO brbmmorexa LIOK
31 P P ‘ P https://m.eds00.ru/863e9214
oOMeHa
DHeprus MeMOPaHHOTO TPaIueHTa TPOTOHOB bubmmorexa HOK
32 Cunre3 AT®: padora mporonHoit AT®-cuHTa3BI https://m.edsoo.ru/863e9214
bubmmoreka [IOK
33 Peakiiuu MaTpuuHOrO CUHTE3a https://m.edsoo.ru/863e9214
34 Tpanckpunuus — Matpuunbliii cuaTe3 PHK bubmmorexa LJOK




https://m.edsoo.ru/863e9214

bubaunoreka LIOK
35 Tpancnsaius u e€ 3Tarmbl https://m.edsoo.ru/863e9214
KoaupoBanue aMmuHokucI0T. Posib pubocoMm B bubmiorexa [IOK
36 BuOCHHTe3e GenKa https://m.eds00.ru/863e¢9214
bubmmoreka IJOK
37 Opranuzarus TeHoMa y IpoKapuoT U SYKapHuOT https://m.edso0.ru/863e9214
MoiekysisipHbIe MEXaHM3MbI SKCITPECCHH I'€HOB Y brbmmorexa LIOK
38 SyKapHOT https://m.edsoo0.ru/863e9214
Bupycbl — BHekiieTo4YHbIe ()OPMBI JKU3HU H bubmmoreka LIOK
39 obnuratHble napa3utsl. [IpakTuyeckas padora 0.5 https://m.edsoo.ru/863e9214
«Co3ganue MoJIelIi BUPYCay
BupycHbie 3a001e¢BaHUS YEIOBEKA, JKUBOTHBIX bubmmorexa IOK
40 PyCHbl ’ ’ https://m.edsoo.ru/863e9214
pacreHuit
bu6mmoreka IJOK
41 HanotexHonoruu B OMOJIOIUH U MEIUIIUHE https://m.edsoo.ru/863e9214
bu6mmoreka LJOK
42 JKy3HEHHBIN KT KIIETKH https://m.edsoo.ru/863e9214
Bbubnuoreka IJOK
43 Matpuunsiii cuare3 JJHK https://m.edsoo.ru/863e9214
bubmmoreka [IOK
44 Xpomocomsl. JlabopaTtopHas pabora «M3ydeHue 05 https://m.edsoo.ru/863e92 14
XPOMOCOM Ha TOTOBBIX MUKPOMpENapaTax»
45 Jlenenue KIIETKH — MUTO3 bubmmoreka [IOK




https://m.edsoo.ru/863e9214

Tumbl kaerok. KaprokuHes U IIUTOKHHES.
JlabopaTtopHas pabota «HabmroneHue Mutos3a B

bubaunoreka LIOK
https://m.edso0o0.ru/863e9214

46 0.5
KJIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpoIIpernapaTax)»
bubauoreka LIOK
47 Perynsmust >ki3HEHHOTO ITUKJIA KIIETOK https://m.edsoo0.ru/863e9214
bubmmoreka IJOK
48 Opranusm Kak eIuHOE 11eI0e https://m.eds00.ru/863e¢9214
49 TKaHHv paCTeHHﬁv. JlaGopatopras padora «3yuenue 05 ﬁ;gi;ﬁf;icﬁf /363¢92 14
TKaHel pacTeHUi»
Txanu )XMBOTHBIX U YenoBeka. JlabopaTtopHas bubamoreia LIOK
>0 pabota «/3yuenne TKaHel KHBOTHBIX)» 0-5 https://m.eds00.ru/863¢9214
bu6mmoreka IJOK
Opransl. Cuctemsl opranos. JlabopaTopHas pabora _
> «M3y4yeHune opraHoB IIBETKOBOT'O PACTEHUS» 0-5 hitps://m.eds00.ru/863¢9214
bu6mmoreka IJOK
52 Ormopa Tema OpraHu3MoB https://m.edsoo.ru/863e9214
Bbubnuoreka IJOK
53 JBr>KeHuEe Opranu3MoB https://m.edsoo.ru/863e9214
Bbubnuoreka IJOK
54 [Iutanue opraHu3MOB https://m.edsoo.ru/863e9214
[InTaHne MO3BOHOYHBIX KHUBOTHBIX bubanorexa LIOK
55 n ) https://m.edsoo.ru/863e9214
WIeBapUTENbHAs CHCTEMA YeIOBeKa
56 JlpIxaHne OpraHu3MoB bubnmoreka LJOK




https://m.edsoo.ru/863e9214

bubaunoreka LIOK
57 JpixaHre T03BOHOYHBIX KUBOTHBIX M YEIOBEKa https://m.edsoo.ru/863e9214
bubmaunoreka LIOK
58 TpaHCHOPT BEMIECTB Y OPraHU3MOB https://m.eds00.ru/863e¢9214
K bubmmoreka [IOK
59 POBCHOCHAA CUCTEMA IMO3BOHOYHBIX )KUBOTHBIX 1 https://m,edsoo.ru/863e92 14
YyeioBeKa
bub6mmoreka IJOK
60 Brinenenue y opranu3MoB https://m.edsoo0.ru/863e9214
bub6mmoreka IJOK
61 3ammTa y OpraHu3MoB https://m.edsoo.ru/863e9214
bu6mmoreka IJOK
62 NmMMyHHas cucremMa deoBeka https://m.edsoo.ru/863e9214
bu6mmoreka IJOK
63 PaznpaxuMocTh U peryisiys y opraHni3MoB https://m.edsoo.ru/863e9214
r bu6mmoreka LJOK
64 yMOpaJbHasl PEryJsIysl ¥ SHIOKPUHHAS cUCTeMa https://m.edsoo.ru/863¢92 14
JKHBOTHBIX U YEJIOBEKa
Bbubnuoreka IJOK
65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB https://m.edsoo.ru/863e9214
bubmmoreka [IOK
66 [TonoBoe pa3mMHOXkeHUE https://m.edsoo.ru/863e9214
67 Meiios bubmmoreka [IOK




https://m.edsoo.ru/863e9214

I'amerorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX

bubaunoreka LIOK

68 kierok. JlabopaTopuas pabora «l/3y4yeHue cTpoeHUS 0.5 https://m.edsoo.ru/863e9214
MTOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPEriapaTax»
WNHuBunyansHOE pa3sBUTHE OPTaHU3MOB — bubmiorexa [IOK

69 OHTOLCHES https://m.eds00.ru/863e¢9214
3akajika OpraHoB M TKAHEH 13 3aPOJIbIIIEBIX Brbmmorexa LIOK

70 k8 op pol hitps://m.eds00.ru/863¢9214
JIUCTKOB
Poct u pa3ButHe xuBOTHBIX. JlJabopaTopHas pabota bubmorexa [IOK

71 «BrIBIICHEE PU3HAKOB CXOICTBA 3aPOIBIIICH 0.5 https://m.eds00.1u/863e¢9214
ITIO3BOHOYHBIX )KUBOTHBIX)»
PasmHOkeHue u pa3Butue pacteHuil. JlaboparopHas bubmmoreka 1IOK

72 pabora «CTpoeHre OpraHoB pa3MHOKECHUS BBICIIIHX 0.5 https://m.eds00.1u/863e¢9214
pacTeHuii
UcTopwust craHoBNeHNS 1 pa3BUTHS TEHETUKH KaK brbmmorexa LIOK

73 P P https:/m.eds00.ru/863e9214
HayKH
OCHOBHBIE ITOHATHS U CUMBOJIbI T€HETHKHU. bu6mmoreka IJOK

74 JlabopaTopnas pabota «Jlpo3zoduina kak 00bEKT 0.5 https://m.eds00.1u/863e¢9214
TeHETUIECKIX MCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIIEIOBAHUS PU3HAKOB. bubmmoreka [IOK

75 MonornbpuaHoe ckpemuBanue. [IpakTraeckas 05 https://m.edsoo.ru/863e9214
pabota "M3yuenne pe3yabTaTOB MOHOTHOPHUIHOTO '
CKpenBaHus y Apo3o¢huist"

Bbubnuoreka IJOK

76 LuTonormueckrne OCHOBHI MOHOTHOPUIHOTO httos://m.ed 186369214
CRpEIHBARHS ttps://m.edsoo.ru, e9
AHanuzu ee ckpemuBanue. HemomHoe Brommorexa LIOK

77 PYIOIll bett ' https://m.eds00.1u/863e¢9214
JOMUHUPOBaHUE

78 JurnbpunHoe ckpemmBanue. [lpaktuueckas pabora 0.5 bubmuoreka IJOK




«Mzyuenne pe3ynbTaToB TUTHOPUIHOTO
CKpELIMBaHUs Y TIPp0o30(UIB)

https://m.edsoo.ru/863e9214

LuTonoruueckrue OCHOBBI JUTHOPUIHOTO

bubaunoreka LIOK

79 CKpelMBaHHs https://m.edsoo.ru/863e9214
bubmaunoreka LIOK
80 CuerieHHOE HacleOBAaHUE MMPU3HAKOB https://m.eds00.ru/863e9214
bubmmoreka IJOK
81 XpOoMOCOMHasI TEOPHS HACIEICTBEHHOCTH https://m.edsoo0.ru/863e9214
bub6mmoreka IJOK
82 I'eneruka moma https://m.edsoo.ru/863e9214
bub6mmoreka IJOK
83 ['eHOTHIT KaK LIEJIOCTHAs CHCTEMa https://m.edsoo.ru/863e9214
I'enermyeckuii KOHTPOIJIb PA3BUTHUS PACTCHUN bubmmorexa IOK
84 PoE p P : https:/m.eds0o.ru/863e9214
JKUBOTHBIX U YeJIOBEKa
bu6mmoreka IJOK
85 M3MeHInBOCTh IPHU3HAKOB. BUABI N3MEHUYNBOCTH https://m.edsoo.ru/863e9214
bu6mmoreka LJOK
86 MomundukannoHHas U3MEHIUBOCTh https://m.edsoo.ru/863e9214
BapuaunoHHbIH psig 1 BapuallMOHHASI KPUBAsL. bubmmoreka [JOK
Jlaboparopnas pabora «lccnenoBanue https://m.eds00.ru/863e9214
87 3aKOHOMEPHOCTEH MOAN(PUKAIIIOHHON 0.5
HU3MEHYUBOCTH. [TocTpoeHHEe BapHAIMOHHOTO Psijia 1
BapualOHHOW KPUBOW»
I'eHoTHIIMYEeCcKas H3MEHUYUBOCTh. KoMOMHATHBHAS BuGmmorexa LIOK
88 ’ https://m.edsoo.ru/863e9214

HU3MCHYHUBOCTb




MyTaLII/IOHHaH N3MCHYNBOCTD. HpaKTI/ILICCKaSI

bubmaunoreka [IOK

89 pabota «MyTaluu y 1po30Q bl (Ha TOTOBBIX 0.5 https://m.eds00.1u/863e9214
MHUKpOIIperapaTax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca brbmmorexa LIOK
90 IHLCHETHKA 1 SIHECHOMMKA https://m.eds00.ru/863e9214
I'eneruka yenoseka. [IpakTuueckas pabora bubmmorexa LIOK
ol «CocTaBieHHne U aHAJN3 POJOCTIOBHOM) 0-5 hitps://m.edsoo.ru/863¢9214
bubmmoreka IJOK
92 MeToibl MEIUIIMHCKON T€HETUKH https://m.edsoo0.ru/863e9214
3HayeHne MeJUIINHCKON T'eHETUKHN B bub6mmoreka IJOK
93 MIPEIOTBPAIICHUH U JICUCHUN TeHETUIECKUX https://m.edsoo0.ru/863e9214
3a00JIeBaHUil YeloBeKa
OCHOBHBIC TTOHATHS CeNeKITu. JlabopaTopHas bubmoreka [IOK
94 pabora «/3ydenre cOpTOB KyIbTYPHBIX PACTCHUU U 0.5 https://m.eds00.1u/863e¢9214
MOPOJ TOMAIITHHUX KUBOTHBIX)»
bu6mmoreka IJOK
MeTtonb! ceneKnoHHoi pabotel. JlabopaTopHas _
% pabota «l3yueHre METOIOB CENEKIINH PACTEHUI 0-5 https://m.edsoo.ru/863e9214
JocTrkeHus ceneKuuu pacTeHUN U )KUBOTHBIX brbmmorexa LIOK
9% [Ipaktrueckas padota «IIpuBUBKa pacTeHUI https://m.edsoo.ru/863e9214
CoxpaHeHHe, H3yYEHHE U HCIOTh30BaHUE bubmorexa IOK
97 [CHETHUECKIX PeCypPCOB https://m.eds00.1u/863e¢9214
BuorexHonorus kKak Hayka ¥ OTpacib MPOU3BOJCTBA. bubmmoreka [JOK
98 [IpakTnueckas pabora «3y4ueHue oObEeKTOB 0.5 https://m.edsoo.ru/863e9214
OMOTEXHOJIOTHI)
bubmmoreka 1IOK
99 OcHOBHBIE HaNPaBJIEHUs] CHHTETHYECKOH OHOIOTrUH https://m.edsoo.ru/863e9214




bubmaunoreka [IOK

100 XpoMOCOMHAs U TeHHAsI MHXKEHEPUSI 1 https://m.edso0.1ru/863e9214
bubaunoreka LIOK
101 MeaunuHcke OMOTEXHOIOTUN 1 https://m.edso00.ru/863e9214

Peseprubiii ypok. [ToBTOpenue, 0000IIeHuE,
cucTeMaTHu3aIus 3HaHU

102

bubmmoreka IJOK
https://m.edsoo.ru/863e9214

OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLNECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

IMaceynux B. B. buonorus. 10 kmacc. YrinyOneHHBIH ypoBEeHb
Tepemon A.B.,IlerpocoBa P.A. 10 knacc YriyOneHHbINH ypOBEHb

METOJUYECKHUE MATEPUAJIBI IJI51 YAYUTEJIA

[Toypounsie paszpaboTku.: yued. mocobue s oOmeobpasoBar. opranmzanuii / B. B.
[Maceunuk, I'. T'. llIBenios, T. M. E¢umoBa. — 2-e u3n., crep. — Mocksa : [Ipocsernienue,
2023. — 230 c. — (JIunus XU3HM).

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/863e6122

Crynapuym https://studarium.ru/article/118

Poccuiickas anextponnas mkomna https://resh.edu.ru/subject/5/

BupryanpHas obpazoBarenbHas 1a0opaTopus

http //www .virtulab.net/index.php?option=com_content&view=section&layout=blog&id

=7&Itemid=102
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