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MOSCHUTEJBHASA 3AIIKNCKA

[Iporpamma mo ydueOHOMY mipeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6néunoro ypoBHs usydenus: (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO npoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CPEAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 0oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTalMeld OO0ydYarolUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHMS, CBSI3aHHOTO C OMOJIOTHUEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeametry "buomorus" naér mpeacraBieHUE o
Heau M 3aJayax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHUs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyvaromuxcsi. B mporpamme mno Ouojgoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze >XKU3HU, Ha
BOCIHUTaHUE OEpPEKHOTO0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peammzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOM  JEATEIbHOCTU
oOyJarolmuxcss MO OCBOCHHUIO COACpXaHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeJIHero o01ero 0opa3oBaHusl.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE UM OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCS O JKMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPHOJIOTUHA U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha YrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUs B By3aX M OpTraHU3alMUSAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYarOIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TW 3HaHUS TOJYy4YalrT pa3ButThe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OaKTepusiX, OpraHU3ME 4YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUIS MOCIETYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHoMy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrM4ecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrHuecKux 3HaHui. Jliis
pa3BUTHS M TOJAJAEpKaHUS HHTEepeca OOydaromMxcsd K OHOJOTMH Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOI0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHNE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHANIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BBIOOpPY
y4eOHOT0 3aBEICHUS IS MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTikeHne 1enu M3ydeHus ydyeOHoro mnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMNX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YalomMXCd C METOJAMH IO3HAHUS >KMBOW IPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOM OHOJIOTHMH, MaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCIeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUEe OOYyYaIOIIUMUCS  YMEHHUSIMU: CaMOCTOSTEIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH MEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO0  OKPYKAIOIIMUX  JIIOJICH; OOOCHOBBIBaTH M COOMIOAATH  MEPHI
npo@IIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJI0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACITUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHNE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTHICCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 3I0POBBS
OKpYXXaloIuX Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJIeyIoeMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMU HHTEpPECaMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60op opraHu3anMoOHHBIX (OPM, METOJOB U CPEJCTB OOy4YeHHUS OHOJOTHH
OCYIICCTBIISACTCSA ¢ YYETOM CHEIU(UKU ero COJASpKaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUSAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YUYCHUHU OMOJIOTHH HA YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKkux padot. Taxxke ydactue
OOy4JaroIMXcs B BBITOJTHCHUH MPOCKTHBIX M YYeOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIASTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHS
Ouosiornu.  buonmornueckue HayKd W W3ydyaeMble ~HUMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apseit, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTeMbI U UX U3Y4Y€HHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHusi Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh W IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aIlus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyy SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHbIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OumochepHniit. Ilporecchl, MPOUCXOIANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3allvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnanupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsitie BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXXEHUs PE3YJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuipt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJII  MOPOBEJCHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHUWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJICTOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(EepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTUA METOJ0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckas padora «U3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomarorpadus, saextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi OpraHn3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTra, yd4acTUe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyysiund. MuHepalbHble BEIIEeCTBAa KJIIETKH, UX OHOIOrnyeckas
posb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moiekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTHYHas, YETBEPTHYHAs
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U TOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBszu B mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOPU3UYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHu4ecKul cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000pYI0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
pEaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckass. CTpyKkTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKU. KieTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUpOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIK TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [luto3one. LluTtockener. [IBmxeHne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OPraHouIbl KIETKU: SHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBopumMbix OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onsmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  3YKAPHOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleuHblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka sipa, XPOMATHH, KapHOILJIa3Ma, SIIPHIIIKA, UX CTPOSHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpaIUU



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUUECKON KIETKI.

O6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MoOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PaCTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCcTB B KieTke. DorocunHTes.
AHOoKCcucenHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUCMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHAPUN B
nporeccax 6uojgoruueckoro okucinenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHHME JJII MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTala3bl)y.

JlabopaTtopnasi padora «/3yueHue (epMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHbopManun. [ eHeTnuecKkuii
KOI, €ro cBouctBa. TpaHckpunuus — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzauus reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpoOKapuoT. l'mmoresza
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCnpeccut 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz ooavuiux maccugos («bigdatay)
CMpPYKmMypHbuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKkapcms.



JleMmoHCcTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmumpsl u cxemel: «buocunres 6enka», «['eHeTnueckut ko, «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTekarimux B uHTepdasze. [loaroroBka KiIeTkH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permmkanwmsa. Ilpuanuner permmkanvun JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HAaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a W MPOUCXOJAIINE B HUX

nporieccel. Tumnbl MuTo3a. KapnoknHes u muTokuHe3. buosorudeckoe 3HadeHUE
MHUTO3a.

Perynsnust MUTOTHYECKOTO THMKJIA KIETKH. [IporpamMmMmmpyemasi KiIeTOYHas
rudesb — anomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANbHAsS T€HOMHKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmaperus u eudenu Kiemokx. «lLlugposas
KliemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KIETKax
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIpenaparax.

JlaGopaTopHasi padota «HaGmoneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OOHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MEI.

OcoOEHHOCTH  CTPOEHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue mpoTUcThl. KoJloHUabHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacooKeHUs TKAaHEH B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKUMNA H
pacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpAaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MHUHEPAJIBHBIX BEILIECTB pacTeHusAMH. lIuTaHue XMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomuX. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcriopT BemecTB y XUBOTHBIX. KpoBeHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHui. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CTpoeHne u (QPyHKIHMOHUPOBAHKE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacCTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3aIUThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3ammuTa opranu3zMa ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUuIecKuit
UMMyHUTET. Teopus KioHaIbHO-celdekTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ©W  perymsimuss 'y OprauusMmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpakuMoCcTh W perymanus y
pacteHuil. PocToBeie BelecTsa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexkc u
pednexTopHas ayra. be3ycnoBHbIe U yCIOBHBIE pe(IEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaniamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuupel U cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenmii», «KopHeBbie cuctembly, «CTpoeHHE CTEOIs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IDHIOKPUHHAS cuctemay, «CTpOEHHE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WIJIOKOXXHUX, UBbIE SK3EMIUISIPbl KOMHATHBIX PACTEHUU, repOapuu
pacTeHWil pa3HbIX OTHAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmaina U OeNKoB Mo 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne opraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrosoro  pa3MHOXEHHUS:  IOYKOBAHHME,  CIOPYJISALUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiiieBoe pa3Buthe. ['ameToreHes y »kuBOTHBIX. [10JTOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOiieHUs.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJIECKOMMUTAIOUIMX. 3apOABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (IMOpHUOHAIbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpPYKAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE NPSMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl Oecrosioro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pasButhe», «Pa3zBurne wManckoro xyka», «Passutue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckass padora «BpisiBIeHME NPU3HAKOB CXOACTBA 3apOJAbBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJe€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poibp 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE INPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Koasmos, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX
WCCIIEIOBAHUI.

Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3us THOPUIOB MEepBOTO NMokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4uCTOTH raMer.

AHanm3upyronee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre mpru3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUs ~ TpHU3HAaKoB.  [luTosmoruueckue  OCHOBBI  JTUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKoB, CHETVIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ayuienu3M. B3auMOIenCTBUE HEAUIENbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTUyeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOIIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHUYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBoiii 1 BTOpoil 3akoHbl Menaemns», « Tpetuii 3akoH
Meunnens», «AHanu3upymooliee CcKpelmuBanue», «HemomHoe aoMUHHUpPOBaHHEY,
«CriereHHOe HacJeIOBaHWE TPU3HAKOB Y JNpo30duibl», «['eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJId
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUS Yy APO30(PHITBD».

IlpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA Y APO30(PUIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabpl Ipu  dopMmupoBaHuU (peHoTHMA.
N3MeHYnBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MoaudukanuonHass U3MEeHYMBOCTh. Ponb  cpeasl B (opMUpOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnuonHnas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 W TIOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuUIBI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAHHBICE MyTaluHh. SOepHbIE W
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHoM u3MenunBoctu (H.U. BaBunoB). BHesnepHas M3MeHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUX Qakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuet u cxeMbl: «Buasl  u3mMeHumBOCTHY», «MoaudbuKalmoOHHAS
W3MCHYHUBOCTEY, «KomOnHaTtnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TMIHBIMH BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas mporpamma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETMKH  YEJIOBEKAa:  T'€HEaJOTMYECKHUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHoOe ONIPENIECIICHHE TreHOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACEeNCTBEHHOM MpPeapacioyiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTuKanusi W CEJICKUHUs. 3apOXKICHUE CEIEKIMH ¢ JIOMECTUKALUH.
VYuenne H. WM. Baumoa o IleHTpax mNpouCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUH W TMOPOJ]
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIIHH. HUcnwiTanue
npousBoanTeNed MO TNOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTua NOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momolIbio aHanmu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PaninanimoHHbIl 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JIHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpUAU3aIHs.
bnuskopoacTBeHHOE — CKpelMBaHue, wid  MHOpuauHr.  HepojctBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuzanus. [Ipeogonenune Oecruiogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre ¥ U3yYEHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH 11 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YeNax VIVHUeHUs. CYUeCmayiomux U CoO30anUsi HO8bLX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJOTUYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenekunn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguimonHas
OMOTEXHONOTHS:  XJeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruyeckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

CozniaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MYTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3alus W  COMATHYECKUI
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. MeTO/ TpaHCIUIAHTALMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHAS €ro 310poBbs. VCHOJIB30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPUHTUHIA U cKaddonauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTounas nHxkenepus», «I'eHHass UHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Jdkckypeusi «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpPa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoin ®denepanuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoawHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIBI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMHu Hapo1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUICMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JI€STEIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodeccCHoHaTbHON NesTeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTH4ECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBILICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUN s
OKPYKAIOIIEU CPELBI;

OCO3HAaHHME TI00aTBHOrO XapakTepa KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOJICHUE  TMpaBUJ  TIOBEICHHS B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOoCchephl);

AKTUBHOE HEMNPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUYECKOMN JIESITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyKaroleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOIO YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 IJI00aJIbHBIX SKOJOTHYECKUX MPOOJieM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommxcs, (GopMupyemon
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuYUMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS O0Yy4arOUIUXCs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAyYHON KapTHHbI MHUpa M CHEUU(PUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHME,  HAONIO/ICHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble YydeOHBbIE JIeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMU OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJlbHble ydeOHblE JEHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
YHHUBEpCaJbHbIe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISITUBHBbIE YHHUBEpPCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAs
NEeATEIbHOCTD.

MeTtanpenMeTHble Pe3yJbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSAMM:

1) 6a3oBbIe JIOrHUeCcKHE TeHCTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KjIaccU(pUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl O0OBbsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBICHMS
CYLIECTBEHHBIX CBA3€M M OTHOLICHWH B M3y4aeMbIX OMOJIOIMUECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BHUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YUEOHBIX M COI[MAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJeTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HAaXOAUTh apryMEHTbl Uil J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIN MOUCK TMEpPeHOca CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMU (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoBaAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3alPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHITIOJHEHUSI yUYeOHBIX
3ajay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OWoNornYeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUe, (QU3nYeckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4€TOM OOImMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABIECHUS MpoOJeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTCHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON HPyAMIIMHU B
pa3HbIX 00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMEThb OLICHMBAThb PUCKM W CBOEBPEMEHHO IPUHMMATh DPELICHHS 110 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

NPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJEpXKaHUS Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecleuYeHue
npobuapHOro  00yueHHs  oOydaronuxcss — Owojormu. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTMM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH  TPoOJieM  palMoOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLICHUS YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJIAMHU KIETKH M UX
(GYHKIUSMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M HMX (QYHKIMSIMH, MEXIy STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pEe3yNbTaThl Ha  YYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obnmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHOU
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34WCTBA, MUIEBOM MPOMBINIJICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH podeccun u
NPOJOJDKEHHE  OHOJOrhYeckoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Kjlacce NOJIKHBI OTPaKaTh:

chOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUH SKOJIOTHUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTNIOIB30BaHUs, U B (DOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, cCHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecust [x. Xapau um B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONB3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX JKUBBIX 0OBEKTOB U DKOCUCTEM
(omucaHue, U3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, JBHXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIIIONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABWKYIUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHHs, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JIJIs JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I1elb HCCIEIOBAHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHuH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUIX W CIOCO0axX MpeAoTBpAIICHUS
ri100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodecCHoHATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBA, IHIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen!
1 buoiiorus kak Hayka 1 0 0
2 JKuBble cucTeMBI U UX U3YUEHHE 0 0
3 buonorus knetku 2 0 0.5
4 XuMuueckas opranusaius KIeTKU 10 0
5 Crpoenrne u GyHKIUHU KICTKU 8 0 2
6 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 0 |
KJIETKE
7 HaCJIeIlCTBeH}faH uHpOpManus U 9 0 0.5
peanuzanus e€ B KJIeTKe
8 JKW3HEHHBIN UK KIETKA 6 0 1
9 Crtpoenue u GyHKIIUUA OPraHU3MOB 17 0 1.5
10 Pa3smHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0 ]
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'eneTnka yenoBeka 3 0 1
15 Cenexuusi OpraHu3MoB 4 0 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 0 1
17 PesepBHOe Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

15




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Kontpoaknsie — IpaxTiiecikue H3y4eHusi  oOpa3oBaTebHbIC
padoThI padoThI pecypenI
| buonorus kak KOMIIJIEKCHas HayKa U Kak | 0 0
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOWCTBA 1 0
3 YpoBHEBast OpraHU3aLUsl KUBBIX CUCTEM 1 0 0
4 HcTropust OTKpPBITUS U U3YyYEHUSI KIICTKH. | 0 0
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH | 0 0.5
(xpomarorpadus, nexkrpodopes, '
TuddepeHaIbHOe HEHTPUYTUPOBaHHUE,
ITLIP)»
6 XVUMHYECKUH COCTaB KIETKU 1 0 0
7 MuHepalibHbI€ BEIIECTBA KJIETKH, UX | 0 0
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIETKH — OEJIKH.
g JlaGopatopHas pabota «OOHapyxeHue | 0 0.5
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaKkuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN | 0 0

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 0
YTJIEBOBI

1 Opranuyeckue BeIecTBa KIETKH — 0
JIUIIH 1B
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u pyukiuu ATO. [Ipyrue 0
nykieozuaTpudocdarsr (HTD)

14 CexBennpoBanue [JHK. Metozs 0
F€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTobl CTPYKTYPHOM OHONIOTHH 0

16 Tunel knetok. [IpokapuoTndeckas kierka 0
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 IToBepXHOCTHBIN anmnapar KiIeTKU 0
OnHoMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yuenune 0.5
JBUKEHUS LIUTOIUIa3Mbl B PACTUTENBHBIX '
KJIIETKax»

[TosryaBTOHOMHBIE OPTaHOUBI KJIETKH:

20 MUTOXOHJIpHH, TTacTUbl. JlabopaTopHas 0.5
pabota «lVccrnenoBanue mia3Monnsa u '
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe opraHoubl KIETKU 0

22 Crpoenue u GyHKIUH s7pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIAS ¥ TUCCUMIIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHne KaTaTuTHYeCKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMuIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peaKklui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
paclleIuIeHHs] IEPOKCHUIa BOAOPOA B
PacTUTEIIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. JJaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe Opranu3Mbl. Busibsl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IIPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

0.5

32

DHeprusi MeMOpaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTAa3bI

33 Peakuuu MaTpuyHOTO CUHTE3a 0

34 Tpanckpunuus — marpuynslii cuare3 PHK

35 Tpancnsiius u e€ 3Tanbl 0

36 KoaupoBanue amunokucnot. Poib 0
pubocoM B OMocHHTE3E OenKa

37 Opranusanus reHoma y nmpokapuor u 0
YKapHOT

18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U

39 obOnuratHeie napasuThl. [IpakTuueckas 0.5
pabota «Co3naHue MOZeNn BUpYyCa»

40 Bupycusie 3a00seBanus 4e0BeKa, 0
JKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OMOJIOTHH U MEUITIHE

42 JKU3HEeHHBIN UK KIETKU 0

43 Matpuunslii cunte3 JTHK 0
Xpomocomsl. JlabopaTopHas paborta

44 «3yyeHne XxpoMocoOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»

45 JleneHue KJIETKM — MHTO3 0
Tunel kneTok. KapuoknHes v IUTOKUHES.

46 JlabopaTtopHnast pabora «Habmronenue 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiiust »KM3HEHHOTO [IUKJIIA KIETOK 0




48 OpranusMm Kaxk eMHOE LIeJI0e 0

49 Tkanu pacrenuii. JlJaboparopHas pabora 0.5
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas

51 pabora «/3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB 0

53 JIBr>keHre OpraHu3MoB

54 [Iutanue opranu3mMoB 0

55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX. 0
[TumeBapuTenbHas cUCTEMA YeIOBEKa

56 JIpixaHue opraHu3MoB 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 0
yeJioBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 0

59 KpoBeHnocHas cucrema mo3BOHOYHBIX 0
YKUBOTHBIX U YeJIOBEKa

60 Beiaenenue y opranusmMoB 0

61 3amura y OpraHu3MoB

62 HNMMmyHHas cucTema 4enoBeka 0

63 PaznpaxxumocTs 1 perynsuus y 0
OpraHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAs 0

CHUCTEMA XKUBOTHBIX U YCJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«V3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpETapaTax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3BUTHUC KUBOTHLIX.
JlaGopaTtopHast pabota «BrisiBiieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

73

74

PasMHOkeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUS
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HaCJIEeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIBaHus y Apo30puinr"

0.5




[uronornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1 0 0
CKPEILNBAHUSA

77 AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe | 0 0
JOMMHHUPOBaHUE
JlurubpuiHoe cKpeluBaHue.

73 [IpakTruueckas padora «M3yuenue | 0 0.5
pe3yIbTaTOB TUTHOPUIHOTO CKpPEIUBAHUS )
y IpO30(HITBDY
[{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO

79 1 0 0
CKpEIMBAHUS

80 CleruieHHOe HACJIeI0BaHKE PU3HAKOB 1 0 0

81 XpoMOCOMHasi TEOpHs HACTEICTBEHHOCTH 1 0 0

82 ['eneruka nona 1 0 0

83 I'eHoTHIT KaK 1IEJIOCTHASI CUCTEMA 1 0 0

24 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA | 0 0
pacTeHHH, )KUBOTHBIX U YEJIOBEKA

25 M3MeHunBOCTh IPU3HAKOB. Busl | 0 0
M3MEHUYUBOCTH

86 MoudukaoHHas “3MEHUYUBOCTh 1 0 0
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. Jlaboparopnas padota

37 «MccnenoBanne 3aKOHOMEPHOCTEN | 0 0.5
MOU(BHUKAITIOHHONH H3MEHUYMBOCTH. '
[TocTpoenne BapualiMOHHOTO psAja U
BAapUALMOHHON KPUBO»

28 ['eHoTHNIUECKAst U3MEHUNBOCTD. 1 0 0
KomOuHaTHBHAs N3MEHYMBOCTh

89 MyrtannoHHasi U3MEHYUBOCTb. 1 0 0.5




[IpakTuyeckas pabora «MyTtauu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHajau3 POAOCIOBHOMN

MeToabsl MEIUIIMHCKON T€HETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSTHS CEJIECKIUU.
JlaboparopHnas pabota «3y4ueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceneKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeTon0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN 1

#KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBozacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHbBIC HANPABJICHUS] CHHTETHYECKON
OuoJIOoruun

0.5




100 XPpOMOCOMHAasI ¥ T€HHas1 NHKEHEpUs 1 0
101 Menunuackre OMOTEXHOIOT I 1 0
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1 0
0000111eHHEe, CUCTEMATH3allA 3HAHUH
103 0 0
104 0 0
OBIIEE KOJIMYECTBO YACOB I10 102 15
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AknnonepHoe o6mecTBo «3maTenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

AxumoB C.C., AxmanumieBa A.X., XpeHoB A.B. buonorus B cxemax, Tabiuiax
JUISL ITKOJIBHUKOB. M., 2002.

2. buonorusa misg mkoasHUKOB Ne 1. M.: [lIkonsHas mpecca, 2003.

3. buonorus. CnpaBounuk mkoiabHuKa U ctynenta / [log pen. 3urdpuna b.,
Upmtpayra M. M., [Ipoda, 2000.

4. borauesa U.B. [Ipumenenne necaTnOalIbHON OLICHKH PE3YIbTaTOB YUCOHOM
NEeSATEILHOCTH yYaIUXCsl Ha ypokax ouosnoruu. Mu.:Cop-Bur, 2003.

5. bornanosa T.JI.. CripaBounsie marepuaiisl. M., 2000.

6. 3asn P.I'., PaukoBckas W.B. u ap. buonorus ajis abutyprueHToB (BOIpPOCHI,
OTBETHI, 3a7auH, TecThl) M., 2002.

7. Kemr I1., Apmc K. Beeaenue B 6uonoruto: Ilep. ¢ anrin. M.: Mup, 1988.

8. Kommrok JI.B., llananenok A.C., Anexkcanaposud A. @. buonorus: Yueo.
nocobue 11 8-ro k1. Mu.: Haponnas acsera, 2001.

9. Mamenko M.B. u nip. buosnorus: YuebHoe nocodue s 9 k1. o61ieodpa3onar.



mkonsl. MH.: Hapoanas acsera, 2000.
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