


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yudeOHOoMy mnpenmery "buonorus" (nmanee - Ouosiorusi) Ha ypOBHE
cpenHero oOmero odpaszoBaHusl pa3paboTaHa Ha OcHOBe DeAepanbHOTIO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®exnepanuny», ®I'OC COO,
Konuenuuu npenopaBaHusi yueOHOro npeaMera «brUonorus» U OCHOBHBIX MOJIOKEHUN
denepanbHOl paboueit mporpaMMbl BOCITUTaHUSI.

VYuebnsiii npeametr «buonorus» yrayO6nénnoro ypoBHs uszyuyeHus (10—11 kmacchr)
ABIIIETCS OJHUM W3 KOMIIOHEHTOB MpeAMEeTHON oOnactu «EcTtecTBeHHO-Hay4YHbBIE
npenMetsl». CornacHo nojoxeHussMm ®I'OC COO npoduinbHble ydeOHBIE MPEAMETHI,
u3ydyaeMble Ha YrIyOJEHHOM YpOBHE, SBISAIOTCA crnocoOoM  auddepeHuranum
oOyueHUsi Ha YpOBHE CpeIHEro ooOImero oOpa3oBaHUs U TPU3BAHBI 00ECHEUYUTH
MPEEMCTBEHHOCTh ~ MEXKIY OCHOBHBIM  OOIIMM, CpeAHUM  OOIIMM, CpEIHUM
MpO(ECCUOHAIBHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpemsi KaXIblil U3 3THX
y4eOHBIX MPEIMETOB JOJKEH OBITh OPHEHTHPOBAH HA IPUOPUTETHOE pEIICHUE
o0pa3oBaTeNbHbIX, BOCHHUTATEIbHBIX W  Pa3BUBAIOMIMX  3a7a4, CBS3aHHBIX C
npodopreHTanel olydarolmuxcss U CTUMYJIUPOBAaHUMEM MHTEpeca K KOHKPETHOM
00JIacTM HAy4yHOTO 3HAHMS, CBSI3aHHOTO C OHOJIOTHEH, MEIUIIMHOM, DKOJIOTHEH,
MICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpeamety "buonorusa" naér npeacTaBieHHE O IEIH U
3ajayax u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE,
ompenensieT  o0s3arenbHOe  (MHBApUAHTHOE) TMPEIMETHOE  COJAEp)KaHUEe,  €ro
CTPYKTYPUPOBAHHME MO pa3zieliaM U TeMaM, paclpeliesieHue Mo KilaccaMm, PEeKOMEH]IyeT
MOCJIEIOBATEIbHOCTh M3YyUYEHHsS] YUEOHOro maTepuaja ¢ y4€TOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOro IMpoliecca, BO3PACTHBIX O0COOEHHOCTEH
oOyuaromuxcs. B mporpamMMe no 6Moj0ruu peann3oBaH MPUHIMI TPEEMCTBEHHOCTH €
U3y4YeHUEM OHMOJIOTMM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHusi, Onaronaps 4emy
IPOCMATPUBAETCS HAMPABICHHOCTh Ha [MOCJIEAYIONIEee pa3BUTHE OHOJIOTHMYECKHUX
3HaHWI, OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUA,
HKOJIOTMYECKOTO MBIIIJICHUs, TPEACTaBICHUNA O 3I0pOBOM o0O0pa3e KHU3HU, Ha
BOCITUTaHUE OEPEKHOTO OTHOIICHUS K OKPY’KAIOIIeH MPUPOIHOM cpene. B mporpamme
no OWOJIOTMM TakXe MOKa3aHbl BO3MOXKHOCTH yudeOHOro mnpenmera «buosiorus» B
peanuzauuu  TpedoBanuii  PI'OC COO K  IJIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeAMETHBIM ¥ TPEAMETHBIM pe3yjbTaTaM oOyueHus W B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIbHOM AESITEILHOCTH O0YUYaIOLIUXCS M0 OCBOCHUIO
coziepKaHusl OMOJIOTUYECKOTO 00pa30BaHMs HA YPOBHE CPEITHETO 00IIET0 00pa30BaHUSI.

VYyebnsliii npeameT «bronorus» Ha ypoBHE CpeIHETO 00IIero o0pa3oBaHus 3aBEpIIaeT
Onosoruyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U YIIIyOJICHHUE
3HaHUU OOY4YaIOIIUXCS O JKMBOM MPHUPOJIE, OCHOBAX MOJEKYJSIPHOM M KJIETOYHOMH



Ounosorun, SMOPUOJIOTUH M OMOJIOTHH PAa3BUTHUS, TCHETHUKH, CEIEKIINN, OMOTEXHOJIOTHH,
ABOJIIOIIMOHHOTO YYEHUS U DKOJIOTHUH.

N3yuyenue yueOHoro npenmMera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPUEHTHUPOBAHO
Ha TIOJTOTOBKY OOyYaromuxcsi K TMOCICAYIOMEMY TOJydeHHIO OHOJIOTHYECKOTO
oOpa3oBaHMsI B By3aX M OpraHU3AIMSIX CPeaHEro MpodecCHOHATBLHOTO 00pa3oBaHMS.
OcHOBY ero cojiep>kKaHusi COCTABJISIET cCHUCTeMa OUOJOTHYECKUX 3HAHUN, MOJYYEHHBIX
Opy  HW3YYEHUU OOYYaIOIIMMUCS COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3JiesioB
OMOJIOTHM Ha YpOBHE OCHOBHOIO oOmiero obpazosanusi, B 10—11 kimaccax »TH 3HaHUS
MOJIYy4YaloT pa3BuTUE. Tak, paclIMpeHbl W YIUIYyOJ€Hbl OHOJIOTUYECKHE 3HAHUSA O
pacTeHMsX, OSKUBOTHBIX, TIpubax, OakTepusX, OpraHM3Me 4YeloBeKa, OOIUX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJIHUTEIHLHO BKJIIOYEHBI OHUOJIOTHYECKUE CBEACHUS
NPUKJIAJHOTO W TIOMCKOBOTO XapakTepa, KOTOpPble MOKHO HCIOJIb30BaTh Kak
OPHEHTHUPBI JJI TOCIEAYIOMETo BhIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparus
OMOJIOTUYECKUX  3HAHWH C  COOTBETCTBYIOIIUMH  3HAHUSMH,  ITOJyYEHHBIMHU
0o0y4aronMMuUCs IPU U3y4YE€HUH (PU3UKH, XUMUU, Teorpapuu 1 MATEMATUKH.

CrpykTypa mporpaMMbl mo ydeOHOMy mpeamery "buosorusa" orpakaeT CHCTEMHO-
YPOBHEBBI M SBOJIONUOHHBIM MOAXOJbI K H3y4deHUto Ouosioruu. CoriacHo wuw,
M3Y4aloTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC JJIA JKUBBIX CHCTEM Pa3HOTO
YpOBHSI OpTraHW3alli{, SBOJIONWNA OPTaHWYECKOTr0 MHpa Ha 3emiie, COXpaHEHUs
Ouonornyeckoro paszHooOpasusi rmiaHeTel. Tak, B 10 kimacce H3y4darOTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHHU, SMOPHUOJIOTHN U OMOJIOTUU Pa3BUTHSI, TE€HETUKH
U CEJICKIUU, OMOTEXHOJOTUN M CHUHTETHYECKOW OMOJIOTHH, aKTyaTU3UPYIOTCS 3HAHUS
oOyyaromuxcsi mo O00TaHUKE, 300JI0TUH, aHATOMUH, (r3uosIoruu yenoseka. B 11 knacce
M3YyYaroTCs SBOJIOIIMOHHOE YYEHUE, OCHOBBI DKOJIOTUM U YUeHHUE 0 brocdepe.

VYuebnsiii npeamer «buonorus» NpU3BaH O00ECIEYUTh OCBOCHUE OO0YYarOUUMUCA
OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WCH, MPUHIIMIIOB M MPaBUJI, JEXKAIIUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAy4YHOM KapTUHBl MHpA, 3HAHUW O CTPOCHUH,
MHOT00O0pa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJisIud, OHOIEeHO03a,
AKOCHUCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHIKCHHSX, COBPEMEHHBIX UCCIICIOBAHMIX B
OWoNOoTUH, TPUKJIAJAHBIX AaCMEeKTaX Ouoyiormdeckux 3HaHuil. [[ns pasButus u
MoJIepKaHusl WHTEpeca OOydalmmxcs K OWOJOTMM Hapsgy CO 3HAYUTEIThHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajga B COJCpPKAHUH IPOTPaMMBI IO OHOJIOTHH
MPENYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJIEHUS W PA3BUTUA TOW WA WHOU
oOjacTh OHMOJOTHM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pELICHHE
BOKHEHIIMX OMOJIOTHYSCKUX M YKOJIOTHUYSCKUX MPOOIEM.

[lear wm3yueHuss ydeOHOTO mnpenmera «buomorus» Ha yriyOJI€HHOM YpPOBHE —
OBJIaJICHHE OOYYarOUMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIHMOHATBHOW OpraHu3aluu
’KUBBIX CHUCTEM pA3HOro paHra M MpuoOpeTeHUEe YMEHUU MCIOJb30BaTh 3TH 3HAHUS B
dbopMupoBaHMM ~ WHTEpeca K  OmpeAenéHHOW  obiactu  mpodeccroHaTbLHOM



JESITeIbHOCTH, CBSI3aHHOM C Ouojorueil, win K BBIOOPY Yy4eOHOTrO 3aBelCHHS MIJis
POJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JocTikeHue 1enyd u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOoJI€HHOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHUE OOYyYalOIUMHUCSA CHUCTEMbl OHWOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX H
npaBuiiaxX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O
CTPOEHUHU, MHOTO0Opa3uu U 0COOCHHOCTSAX OMOJIOTUYECKUX CUCTEM (KJIETKa, OpTraHu3M,
NOMyJISIMsI, BHIA, OHOreoneHo3, Ouocdepa); O BBHIJAIOUIMXCA OTKPBITUSX U
COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHME  OOydYaromMXCsi C METOJaMH  [O3HAaHUS  JKUMBOM  MPHUPOJBL:
UCCJIEIOBATEILCKUMH METOJaMH OMOJIOTUYECKUX HAyK (MOJIEKYJISIPHOM M KIJIETOYHOMN
OM0JIOTUH, IMOPHUOJIOTUHU U OMOJIOTHHU PA3BUTHS, TCHETUKU U CEJICKIIMH, OUOTEXHOJIOTUN
u CUHTETHUYECKOU OMOJIOTHH, NaJI€OHTOJIOTUH, 9KOJIOTUN); METOJIaMH
CaMOCTOSTENILHOTO TMPOBEACHUSI OMOJOTMYECKUX HUCCIEIOBAHUNA B JIaDOpaTOpHH WU B
npupojie (HaOIoAeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHHE O0YUYaIOIIMMUCS YMEHUSIMH: CAMOCTOSTENIbHO HaX0IUTh, AHAIU3UPOBATH U
HCIIOJB30BaTh  OWMOJIOTUYECKYI0  MH(OpMAIUIO;  TOJb30BAThCA  OUOJIOTUUYECKOM
TEPMHUHOJIOTHENH U CHMBOJIMKOW;, YCTAaHABIMBATH CBSI3b MEXKAY Pa3BUTHEM OHOJIOTHH H
COLIMAJIbHO-?)KOHOMUYECKUMU U IKOJIOTUYECKUMHU  MpoOjeMaMH  YellIOBEYECTBA;
OLICHHMBATh IMOCJEACTBUS CBOEH JESATENBHOCTH IO OTHOLICHUIO K OKpYy)KaroIien
OPUPOJTHOM cpene, COOCTBEHHOMY 3J0POBBbIO M 3/I0POBBIO OKPYXKAIOUIUX JIIOJCH;
000OCHOBBIBaTh M COOJIIOaTh Mepbl NPO(OUIAKTHKYA HH(PEKIMOHHBIX 3a00JeBaHuM,
npaBuja T[OBEJIEHUA B TMPUPOJAE M oOecrnedeHus Oe30MacHOCTH COOCTBEHHOMN
KU3BHENICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX TMPUPOJHOTO W TEXHOTEHHOTO
XapaKkTepa; XapakTepru30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JaCTH OUOJIOTHY;

pa3BUTHE y OOYYalOlIMXCS HHTEJUIEKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
npoIecce 3HAKOMCTBA C  BBIJAIONIMMHCS ~ OTKPBITUSIMH W COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OMOJIOTMH, pEIIaeMbIMH €10 MpoOJieMaMH, METOA0JIOTUEH
OMOJIOTMYECKOr0 HCCIIEI0BaHUs, MPOBEACHUS SKCIEPUMEHTAJIbHBIX HCCIEIOBaHUH,
perieHuss OMOJIOTMYECKUX 3a7a4, MOJICTUPOBAHMS OHOJOTUYECKHX OOBEKTOB U
POLIECCOB;

BOCIIUTaHUE Yy OOYYAIOIIMXCSl LIEHHOCTHOTO OTHOILECHUSI K KUBOW MPUPOJIE€ B LEIOM U
K OTJCIBHBIM €€ 00bEKTaM U SBJICHUSM; (POPMHUPOBAHNE IKOJIOTUIECKOM, TeHETUUECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEIEHUS B TMPHUPOJIC; HWHTETPAIUU €CTECTBEHHO-
Hay4YHbIX 3HAHWN;

npuoOpeTeHune 00y4JaronMMucs KOMITETEHTHOCTH B panMoHaIbHOM
IPUPOAOIIONB30BaHUU (COOMIOAEHUE MPaBUJl MOBEJICHUS B MPUPOJAE, OXpaHbl BUIOB,
9KOCUCTeM, Ouocheprl), COXpPaHEHHH COOCTBEHHOTO 3J0POBBS W 3JI0POBbBS



OKpYXKaIoMmuX Joel (coOmoaeHns Mep NpodUIaKTHKH 3a00JIeBaHM, OOecIeueHne
0€30MacHOCTH JKU3HEACATENIBHOCTA B YPE3BBIUAWHBIX CHUTYalUSX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa) HAa OCHOBE WCIOJIb30BAHUS OMOJOTUYECKUX 3HAHUU U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHME€ YCJOBHH MJIi OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCSA HWHAWBHIYaTbHOM
oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH MOCJIEYIOLIEMY
npodeccuoHaTbHOMY CaMOONPENETICHUI0, B COOTBETCTBUU C WHAUBUAYaJIbHBIMU
UHTEpEeCaMH U MOTPEOHOCTIMU PErHOHA.

OO1iee 4KCiIo YacoB, OTBEACHHBIX HA U3YYEHHE OMOJIOTMH Ha YIiyOJEHHOM YPOBHE
cpemHero obmiero oopazoBanusi, coctaBisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B
Hezemo), B 11 kinacce — 85 yaca (2.5 yaca B HefIeNI0).

Ot00op oOpraHu3alMOHHBIX (OpPM, METOJOB U CPEACTB OOydeHUs OHMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHEenupUKH €ro COACpNKaHWs W HANpaBICHHOCTH Ha
NPOJOKEHHE  OMOJOTHYECKOro  00pa3oBaHWsT B OpraHU3alUsIX  CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHBIM  yCIIOBUEM TMPpU  OOYYEHUM OWOJOTUM Ha YriayOJIEHHOM YpOBHE
ABJISIETCSL TIPOBEACHHE Ja0OpaTOpPHBIX M TpakTU4Yeckux pabor. Taxke yuactue
oOydaromuxcsi B BBIMOJTHEHUHM TPOEKTHBIX M y4eOHO-UCCIIEOBATENBCKUX pPaboT,
TEMaTHKa KOTOPBIX OMpEIEISIeTC yYMTENeM Ha OCHOBE HMMEIOIIMXCS MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHue TPOrpaMMBbl, BBIJICIICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass Ouojorus — KOMIUIEKCHass Hayka. Kparkas uHCTOpUsS pa3BUTHSA
Oouonoruu. buonorudeckue Hayku U u3ydaeMmble UMH MpoOaeMbl. DyHIaMEHTaNbHEIE,
MIPUKJIA/IHBIC U TIOMCKOBBIC HAYUYHBIC UCCIICIOBAHUS B OMOJIOTHUHU.

3HayeHue 6Moyioruu B (POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBszanHbie ¢ Ouosorueld. 3HaueHHE OWOJIOTHMH B TPAKTUYECKOMN
JNEATEIBHOCTA YEJI0BEKA: MEAUILIMHE, CEJIbCKOM XO3SIMCTBE, MPOMBILIJICHHOCTH, OXPaHe
MIPUPOIBI.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. [dapsun, V.
lapeen, I'. Mennens, B. . Bepuaackuu, U. I1. IlaBnos, M. . Meunukos, H. .
Basumnos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuuel u  cxeMbl: «CBsi3b  OuWoJOTMM € JpyrdMH  Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YyYeHHUE

Kupble cuctembl Kak mpeaMer wu3ydeHus Ouonoruu. CBONCTBA JKHUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHMCKPETHOCTh M UEIOCTHOCTb, CJOXHOCTH U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3aIMsI, CAMOBOCIPOU3BEACHHUE,
pa3apaxxuMoCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KIETOYHBIM, TKAHEBBIN,
OpTraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBONW, ASKOCHCTEMHBIN (OMOTCOIEHOTUYECKUNA),
ouocdepnsbiit. IIporeccol, mpoucxoAsiiue B >KUBBIX cucTemax. OCHOBHbIC MPU3HAKU
*uBoro. JXXu3Hp kak ¢opma CyliecTBOBaHHMS Marepuu. Hayku, u3ydaroniyge >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIWH.

N3yuenue xuBbIx cucteM. Metozsl Ouosiornueckoii Hayku. Habmonenue, nusmepenue,
SKCIIEPUMEHT, CUCTEMATH3alusl, MeTaaHuM3. [IoHATHE O 3aBUCUMOW M HE3aBUCUMOU
nepeMeHHou. IlmanupoBanue »dkcriepumenTta. IloctaHOBKa M INpOBEpPKA THUIIOTES.
Hynesas runote3a. [loHsiTue BEIOOPKH U €€ JOCTOBEPHOCTh. Pa3dpoc B OMOIOTHYECKUX
naHHbIX. OIllEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yabTaTOB. [IpUUMHBI HCKaX)EHUs
pPEe3yJIbTATOB 3KCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JAemMoHCTpanun



Tabmuubl 1 cxeMbl: «OCHOBHBIE TMPU3HAKU KU3HWY», «bHOIOrMYeckue cucTteMbiy,
«CBOICTBa KMBOW MaTepum», « YPOBHH OpraHU3allMy KUBOWU Npupoabd, «CTtpoeHue
KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBl OpPraHoB YEJIOBEYECKOIO
opranuzmay, «buoreorenosy, «buocdepar, «MeToabl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: mnabopaTopHoe OOOpyAOBaHWE IJisi TPOBEACHUS HAOIOJICHUH,
U3MEPEHUN, SKCIEPUMEHTOB.

IIpakTnyeckas padora «/crnonb3oBaHuE Pa3IUYHBIX METOJIOB MIPU U3YUEHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-(QyHKIMOHa/IbHAs €AMHULA >KUBOTrO. McTopus OTKpPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llnetineH,
P. BupxoB). OCHOBHBIE TIOJIOKEHUS] COBPEMEHHON KJIETOYHOU TEOPHUHU.

MeTonbl MOJEKYISpHOW W KJIETOYHOM OHMOJIOTMHM: MHKPOCKOIHUS, Xpomartorpadus,
ANEeKTpodope3, METOA MEUYEHbIX aTOMOB, AU(pdepeHIuanbHOe LEHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue HukcuposaHubvix Klemok. DIEKTpOHHas
MuKpockonus. Kongokanvras muxpockonus. BumanvHoe (npudicuzneHnoe) uzydeHue
KJIemox.

JleMoHCTpauumn

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

Tabnuibl n cxembl: «CBETOBONH MHUKPOCKOID», « IEKTPOHHBIA MUKPOCKOID, «McTopus
Pa3BUTHSI METOIOB MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIPENapaThl pACTUTENbHBIX, )KUBOTHBIX U
OaKkTepUaNIbHBIX KJIETOK.

IMpakTuyeckas padora «/3yueHne METOIOB KJIETOYHOM Ouooruu (Xpomarorpadus,
anektpodopes, nuddepennmansHoe neHTpudyruposanue, [1LP)y».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Boa u e€
pOJIb  KAaK pacTBOPHUTENA, pEareHTa, Yy4yacThe B CTPYKTYPUPOBAaHHUU  KIIETKH,
TEIUIOPETYIAMU. MUHepaibHble BeUlecTBa KJIETKH, MX Ouojorumueckass posb. Ponb
KaTHOHOB U QHUOHOB B KIIETKE.

Opranuyeckne  BelleCTBa  KIETKU.  buonormuyeckue  moaumMepbl.  benkw.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl O€lKOBONH MoOJeKyybl. llepBuuHas
CTpYKTypa Oenka, nenTHaHas CBsI3b. BTopuuHas, TpeTuyHasi, 4eTBEPTUYHAS CTPYKTYPHI.
Henarypanus. CpoiictBa OenkoB. Kmaccudukamus OenkoB. buonoruueckue ¢yHKmun
0enkoB. [Ipuonul.

VYrneBonbl. MoHOCaxapubl, AUCaxapuabl, OJUrocaxapuibl U nonucaxapuabl. O0mun
IUTaH CTPOEHHUS U (PU3UKO-XMMHUYECKHE CBOMCTBA yrieBOAOB. buonornueckue pyHKIUN
YIJIEBOJIOB.



Jluriunpl.  T'unppodunsHo-TUAPOPOOHBIE  cBoMcTBa. Kiaccudukarus — JTUIHIOB.
Tpurnunepubl, hocoUnuIbl, BOCKH, CTEPOUIbl. buonornueckue GpyHKIUM JUHAIOB.
OOmue cBoiicTBa OHMONOTMYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK 1 PHK. Ctpoenne HykinenHOBBIX KHCIOT. HykileoTH B
[Mpunnun xommemeHntapuoctu. llpasuno Yapradda. Crpykrypa JHK — nBoiinas
cnupanb. Mectonaxoxaenue u ouonoruueckue ¢pynkiuu JHK. Bunsr PHK. Oynkumn
PHK B knertke.

Crpoenne wmonekynbsl AT®. Makpospruueckue cBsa3u B MoJiekyne ATO.
buonornueckue Qynkiuu AT®. BoccTaHOBIEHHBbIE TMEPEHOCUYMKH, MX (DYHKIMH B
kinetke. /[pyeue uyxneozuompugocghamor (HT®). CexBenupoBanue [IHK. Memoow:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHasa OHojorus: OMOXUMUYECKHE U OMO(PHU3NYECKUE UCCIIEIOBAHUS COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpBI OUOMOIIEKYI. Modenuposanue cmpykmypsli u (yHKyuil
ouomonekyn u ux Komniexcos. Kommnvromepuwii ouzauin u opeaHuueckuti cuHmes
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

[unarpammel:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXKUBOW IIPUPOAE»,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxembl: «llepuoguueckas TabIMIa XUMUYECKUX DJIEMEHTOBY», « CTpoeHue
MOJIEKYJIbI BOJbI», «BeliecTBa B cocTaBe opranu3mMoBy, « CTpO€HUE MOJIEKYIbI OelKay,
«CTpyKTYphsl O€IKOBOM MOJEKybl», «CTpoeHHuE MOJIEKYJ YIJIeBoa0B», «CTpoeHue
MOJIEKY JIUMUAOBY, «HykiienHoBbIe KUCTOTBDY, «CTpoeHne Monekyiabl ATD.

OO6opynoBaHHE: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopnasi padora «OOHapyxeHHe O€JIKOB C TIOMOIIbIO KadeCTBEHHBIX
peaKiuii».

JlabopaTtopnass pa6ora «lcciienoBaHue HYKJICHMHOBBIX KHCIIOT, BBIICJIICHHBIX W3
KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumel  KJIETOK:  dyKapuoThueckas U mnpokapuoruueckas.  CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.

CtpoeHre MPOKAPUOTHUECKOW KIETKU. KieTouHas cTeHka OakTepuil W apXew.
Oco0EeHHOCTH CTPOEHHUS TeTepoTPOPHON W aBTOTPODHON MPOKAPUOTUYECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (QPYHKIIMOHMpPOBAHHUE OJyKapHOTUYeCKOW kieTrku. Ilmazmatuyeckas
MeMOpana (mnasmanemma). CTpykTypa I[ia3MaTUdeckod wmemOpanbl. Tpancmopt



BCILIECTB uepe3 IIa3MaTHYeCKyr0 MeMOpaHy: maccuBHbIA (auddy3us, obnerdéHHas
muddy3us), aKTUBHBIA (IEPBUYHBIH W  BTOPUYHBIA AKTUBHBIA  TPAHCIIOPT).
[Tomynponumaemocts MeMmOpanbsl. PaGoTa HaTpuii-kaaueBOro Hacoca. OHAOLUTO3:
MAHOIUTO3, (aromuro3. Ok3omuto3. Kierounas crenka. CTpykTypa W (QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[Murorasma. [urozons. [utockenet. JBuxeHnue nurormiazMbl. OpraHouibl KIETKH.
OmgHoMeMOpaHHBIE OpPTaHOWABI KJIETKH: SHporuiazmatudeckas cetb (DIIC), ammapar
[ombmku, AM30COMBI, WX CTpoeHWe W (QyHKIUU. B3anMocCBsI3b OIHOMEMOpPAHHBIX
opraHounsioB kjieTku. CTpoeHue rpaHyIsipHOrO peTHKylyMmMa. Mexanusm HanpaeneHnus
benxoe 6 JIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUHbIX MeMOpaH. [ mankuit
(arpanynsapHBIi) HIOIUIA3MATHYECKUN peTuKyinyM. CekpeTopHas (QyHKIMsS arrapara
lonbmxku. Moougurxayus 6enxkose 6 annapame [onvoocu. Copmuposka 6enkos 8
annapame [ onvooicu. TpaHCTIOPT BEIIECTB B KJIeTKe. Bakyoiau pacTUTENbHBIX KJIETOK.
Knerounsriii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWABl KJIETKU: MUTOXOHJIPUH, IUIACTUIBL. [Ipoucxoocoernue
mumoxonopuit u naacmud. Cumbdbuocenes (K.C. Mepeockosckuti, JI. Mapeynuc).
Ctpoenue u GyHKIIMA MUTOXOHIPHHN ¥ TUtacTul. [lepBUUHBIC, BTOPUYHBIC U CIIOXKHBIC
mIacTuasl  (POTOCHHTE3UPYIOMIMX  JYKApHOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEUKOILIACTBI BBICIIUX PACTCHUM.

HememOpanusie opranouasl kietku CrpoeHne u  (QyHKIHH HeMeMOpaHHBIX
opraHousioB kjieTku. Pubocomsl. [lpomescymounvie gpuramenmsi. MUKpOpUIaMEHTHI.
Axmunosvie mukpoguiamernmoi. MpllIeUHbIE KIETKH. AKMuUHOBble KOMNOHEHMbl
HembluleyHvlx kiemox. MukpoTpybouku. Knetounsiii nentp. CTpoeHHe W JBHKEHHUE
KTYTUKOB M pecHUYeK. MukpoTpybouku muroriasmel. llentpuons.  benxu,
accoyuupo8antvle ¢ MUKpouiameHmamu u Mukpompybouxamu. Momopuwie 6enxu.

Anpo. Obonouka siapa, XpOMaTHH, KapuOTIIa3Ma, SIPBIIIKA, UX CTPOCHHUE W (DYHKIIHH.
Snepubiit  OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacloNOKEHHUE XPOMOCOM B
uHTepPaszHOM sape. Dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — THCTOHBI.
Junamuxa soepnoii 060n10uku 6 mumose. foepHuiil mpauncnopm.

Knerounple BiitoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK DYKapuOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl u cxembl: «CTpoeHHE SyKapUOTHYECKOW KIEeTKH», «CTpoeHue KUBOTHOMN
KIeTkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpOEHHE MUTOXOHAPUNY», «Sapoy,
«CTpoeHue MpOKapUOTHUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIpENapaTbl pacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpPOIIPenapaThl OaKTEPHATbHBIX KIETOK.



JlabopaTopHasi padora «/3yueHne CTpOEHUs KIETOK Pa3JIMYHBIX OPraHU3MOBY.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

Jlabopatopnas pabGora «MccienoBaHue IUIasMoiM3a U JIEIUIa3MOJiM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «l3ydyeHue [BUKEHUA UUTOIUIA3Mbl B PACTUTEIBHBIX

KJIETKaX).
Tema 6. O0OMeH BeliecTB M NpeBpPalllecHIE JHEPTIUH B KJIEeTKe
AccuMuISIivsT ¥ AUCCUMWJISIIIUSL — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbl oOMeHa

BEIIECTB: aBTOTPOGHBIA U TeTepoTpOodHBIA. VYuacThe Kucaopoga B OOMEHHBIX
npoleccax. JHepreTuyeckoe obecrneueHue KieTku: npespaiieHue AT® B 0OMEHHBIX
npoueccax. @depMeHTATUBHBIA XapakTep peakluuid KIETOYHOro MeTadoJM3Ma.
@epMeHTBI, UX CTPOEHHE, CBOMCTBA M MexaHu3M AeilcTBuss. KopepmenTsl. OTauuus
(GbepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTOopel U OelIKU-
UHTHOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3TUYHBIX
(bakTopoB.

[lepBUYHBIM CHHTE3 OPraHUYECKHUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI U
oxcuzeHHblil hpomocunmes y oaxmepuu. Ceemocobuparowue nuemenmsl U NUSMEHMbL
pearkyuonnoz2o yenmpa. Ponb xnopomiactoB B mpouecce (ortocuHte3a. CBeTtoBas u
TeMHoBasgs  (a3pl.  Domoowixanue, Ci., Cs u CAM-muner @omocunmesa.
[IponyktuBHOCTh (oTOCHMHTE3a. BrmsHMEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
(doTocuHTe3a. 3HaueHUEe POTOCHUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPULIUPYIOIINE
OakTepuu, IKene300aKTepuu, CepoOaKTEpUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHadpoOHble opranu3Mbl. Buasl Opoxenus. IlpogykTel OpokeHus U HX
UCIIOJb30BAaHUE  YEJIIOBEKOM. AHa’pOoOHBIE  MHKPOOPTaHW3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AppoOHBIE OpraHU3MBI. DTalbl dHEpreTHdeckoro oomeHa. [loAroToOBUTENBHBIN ATA.
['mukonu3 — 6ECKUCIOPOTHOE PACIICTICHNE TITFOKO3HI.

buonornueckoe OKHUCIEHHE, WJIM KIETOYHOE JbpIxaHue. Poib MUTOXOHApUM B
nporieccax Ouosnornyeckoro okuciaeHus. l{uknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Duepeus memopannoz2o epaduenma npomonos. Cunmes ATD:
paboma npomonuou AT@-cunmasel. lpenmynecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepea anadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA.

JdeMoHCTpauu

[Toptpersr: k. Ilpuctim, K. A. Tumwupsze, C. H. Bunorpaunckuii, B. A.
Ourenwrapar, I1. Murtuem, I'. A. 3aBap3uH.



Tabmuubl n cxembl: «DOTOCUHTE3Y», «DHEPreTUUeCKuil 0oOmMen», «bruocunTes Genkay,
«CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynioBaHHe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE I  IPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass padora «l/3yueHue KaTaJIUTUYECKOM aKTUBHOCTH (epMEeHTOB (Ha
IpUMEPE aMUJIa3bl WM KaTaaas3bl)y.

JlaGopaTopnas padora «M3ydeHne (HepMEHTATUBHOTO pACHICTICHUS MEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIJIETKaX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGOpMaLMs U peaju3anus eé B KiIeTKe

Peakuuu MatpuuHoro cuHTe3a. I[IpuHIUIN KOMIUIEMEHTAPHOCTH B  pPEaKIMIX
MaTpUYHOIO CUHTe3a. Peann3anus HacieACTBEHHONW MHpopMaluu. ['eHeTHYecKuil Koz,
ero cpoiictea. Tpanckpunuusa — matpuusblii cuaTe3 PHK. ITpuHUuMnel Tpanckpunuuu:
KOMILIEMEHTAPHOCT, AHTUTMAPATIIETBHOCTb, ACUMMETPHUYHOCTb. Cospesanue
mampuunwvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuust u e€ sranbl. Yuactue TpancnoptHbix PHK B 6nocunTese 6enka. YcnoBus
ouocunresa 0enka. KogupoBanue amuHokuciot. Posib pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuzalys reHomMa y npoKapuoT
U JYyKapuoT. Perymsiusi akTUBHOCTM TE€HOB y mpokapuoT. ['mmore3a omepona (.
Kaxo6, K. Mano). Monekynsapuvle mexanuszmuvl 3Kcnpeccuu 2enos y aykapuom. Ponw
Xpomamuna 6 pe2ynsayuu pabomsl 2eHog. Perynsuus oOMEHHBIX MPOLIECCOB B KIIETKE.
Knerounslit romeocras.

Bupycel — HekeTouHble (hOPMBI )KU3HU U 00HMraTHbie apa3uThl. CTpOCHHE MPOCTHIX
U CIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTtepuodaroB. JKusnenuwviti yuxn J[HK-
cooepoicawux eupycos, PHK-codepocawux eupycos, baxmepuogpacos. Obpamuas
MPAHCKPUNyus, peeepmasa, unmezpasd.

BupycHbsie 3a0oneBanusi denoBeka, XKUBOTHBIX, pactrenuid. CIINJ, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuka: umwmeepayusi u aumamuz oomvuux maccusos («bigdatar)
CMPYKMYPHLIX OUoI02U4ecKux OanHwvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
LIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.

JlemoHcTpanuu

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

Tabnmuel u  cxembl: «buocuHTe3 Oenka», «l'eHeTMyeckuit Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU



Knerounslit nuki, ero nepuonbl U peryisiuusa. Matepdaza u muto3. OcobeHHOCTH
npoleccoB, IMporekaromux B uHTepdasze. I[loaroroBka KIETKM K JEJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKHI), CHUHTETUYECKUHA U MOCTCUHTETUYECKUM
(TpEeMHUTOTUYECKUIN) TIEPHOIBI HHTEP(DA3HI.

Marpuunsiii  cudte3 JHK — pemmkanusa. I[lpunuuner  permukanun  JIHK:
KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUMAPAIIIETbHOCTh. MeXaHU3M
perumkaunu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl um Tenomepasa.
XpOMOCOMHBIIT Ha0Op KJIETKH — KapHOTHM. JUMIOWIHBIN W TariougHBIA HaOOpbI
xpomocoM. ['omosornunsie XxpoMocoMsl. [10710BbIE XPOMOCOMBI.

Henenue kinetkn — muTo3. CTaauu MUTO3a U MPOUCXOIAIINE B HUX MPOUECCHl. THUIBI
muTto3a. Kapuoknnes u nutokuHes. buonornueckoe 3Ha4€HUE MUTO3A.

Perynsiuust MUTOTHYECKOTO LUKIA KiIEeTKH. [IporpamMMmupyemasi kKjieTouHas rudennb —
aronTo3.

Knerounoe  simpo, XpomMocoMbl, (YyHKIIMOHalbHAs TE€HOMUKA. Mexanuzmol
npoaugepayuu, ougpepenyuposxu, cmaperus u subenu kiemox. «Lugpposas kiemrxay
— buoungopmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIEMKU.

JleMoHCTpauumn

Tabnuipl u cxembl: «KU3HEHHBIN UK KIETKW», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Perumkanusa JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKporpenapaTel: «MHUT03 B KJIETKax
KOpEIIKa JIYKa».

JlaGoparopHasi pabora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopaTopHnasi pabora «HabGmogenne MuTo3a B KJIeTKaX KOHYMKa KOpelIka Jiyka (Ha
TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonornyeckoe pazHooOpazue Opranu3sMoB. OJIHOKJIETOYHBIE, KOJOHUAIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHMSI U KHU3HEACITEIbHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIC TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIHU, JPYTUE
npoTUCThI. KoNlOHHaIbHBIE OPraHU3MBI.

B3anMocCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl M CHUCTEMBI
opranoB. OpraHusM Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAS,
NpOBOASAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (YHKUUNA WU
PaCIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHu JKMBOTHBIX M YEJIOBEKAa. TUIBI JKMBOTHBIX TKAaHEW: SIHUTEIHANIbHAS,
COeIMHUTENbHASA, MbllIeYHas, HepBHasA. (OCOOEHHOCTH CTpoeHus, GYHKUUA WU
pPAacnoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.



Opransl. BereratnBHble W T€HEpPAaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CHCTEMBI
OpPraHOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB M CUCTEM OPTraHOB.

Omopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHbld U BHYTpeHHUH ckeneT. CTpOCHHE W THIIBI
COEAMHEHHUS KOCTEN.

JIBrkeHue OpraHu3MOB. JIBM)KeHHE OMHOKJIETOYHBIX OpraHU3MOB: aMEOOUIIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHHE MHOTOKJIIETOUHBIX PACTEHHUI: TPOIIU3MbI U HACTHUHU.
JIBOKeHne MHOTOKJICTOYHBIX KMBOTHBIX M YEJIOBEKA: MBINIeUHas cuctema. Pediekc.
CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHue BOIBI, YIVIEKMCIOIO Ta3a U MHMHEpaJbHBIX
BEIIECTB pacTeHUssMU. [IuTaHue KXKUBOTHBIX. BHYTPHUIIOJIOCTHOE U BHYTPUKIIETOYHOE
numieBapeHre. [IutaHne mNO3BOHOYHBIX KUBOTHBIX. OTIENbl MHUILIEBAPUTEIBHOTO
Tpakra. [InmeBapurensHble xkene3sl. [InmeBapurenbHas cucTemMa 4ejIoBeKa.

Jpixanue opranu3moB. [lpixanue pacteHuil. [[pixanue xuBOTHBIX. [uddy3us razos
yepe3 MOBEepXHOCTh KiIeTkU. KoxkHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe
U JIEFTOYHOE JbIXaHue. J[pIXaHWe TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIOKHEHUE CTPOCHUSA JIETKUX I[MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHUCTEMA
YyenoBeKa. MexaHW3M BEHTWIIALMU JIETKMX Yy NOTUI M MIJIEKONMHUTAOMMX. Perymsamus
npixanus. JlpixaTenbHbie 00bEMBI.

TpaHcnopT BEHIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PacTeHUM. TpaHCIopT
BEILIECTB y JKUBOTHBIX. KpoBeHOCHas cucrtema u e€ opranbl. KpoBeHOCHass cucrtema
MO3BOHOYHBIX XMUBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCJIOKHEHHSI CTPOCHHSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brinenenue y opranu3moB. BeiaeneHue y pacteHuid. BwineneHue y KUMBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbijenaeHus. OuabTpaius, ceKperus u oopaTHoe
BCAaChbIBaHWE KaK MEXaHM3Mbl paOOThl OpPraHoB BbljeieHUs. CBs3b MOJIOCTH TeNa C
KPOBEHOCHOW U BBIJEIUTEIIBHON CUCTEMaMU. BbIJIeJIeHUE Y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u (pyHkimonnpoBanne Hedpona. OOpazoBaHue MOYH Y
YEJIOBEKA.

3amura y opranu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsl OakTepuil u
HUACTHl MNPOCTEHIIMX. 3allMTa Yy MHOTOKJIETOYHbIX pacTteHuil. Kyrtukyna. Cpencrsa
[MACCUBHOM U XMMHYECKOW 31U Thl. DUTOHIHIBL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HOpOU3BOAHBIE. 3aluTa
opranuszma ot OosesHel. IMmyHHas cucreMa denoBeka. KieTouHbll U rymMopanbHBIM
UMMYHUTET. BpoXa€HHBIM U MpUOOPETEHHBIN crienu(puIecKuii UMMYHUTET. Teopus
KJIOHaJbHO-ceekTuBHOTO MMMyHHTeTa (I1. Dpnux, ®. M. bepner, C. Tonerana).



BocnanutenbHple OTBETHI OpraHu3MoB. PoJib BPOKIEHHOTO MMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.

PaznpaxxumocTe W perynsuuss y Opranu3moB. Pa3npa)kumMocTh y OAHOKIIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs 1 perymsinus y pacTeHuid. PoCcToBbIe BemecTBa
U VX 3HAYCHHUE.

HepBHas cuctema u pedaekTopHas peryisiust y *UBOTHbIX. HepBHas cuctema u eé
OT/IEJIbl. DBOJIOLMOHHOE YCIO0XHEHUE CTPOCHHS HEPBHOM CHUCTEMbl Y >KUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediiekc u pediexropHas mayra.
besycnoBHbIE U yCIIOBHBIE Pe(IICKCHI.

['ymopanbHast peryysiiusi U SHIOKPUHHAs CUCTEMA JKUBOTHBIX M 4YesoBeKa. JKele3bl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. [[elicTBrE TOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOMU cucTeM. I unoranamo-runodusapHas CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuibl u cxembl: «OTHOKIETOYHBIE BOJOPOCIHY, «MHOTOKIETOUHBIE BOJIOPOCINY,
«bakrepun», «lIpocreiimmue», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMBI OpraHOB
MO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTPOCHUE HACEKOMBIX», « TKaHU pacTeHUi»,
«KopneBbie cucrems», «CtpoeHue ctedns», «CTpoeHue JIUCTOBOM IUIACTUHKU,
«Tkann  )uBOTHBIX», «CKener uenoBeka», «lluimeBapuTenbHas  cHCTEMay,
«KpoBeHocHas cucrteMa», «/lpixarenpHast cucremay», «HepBHas cucrema», «Koxay,
«MprmeuHnast cucreMa», «BblaenutenbHas CcUCTEMa», «OHIAOKPHUHHAS CHCTEMAay,
«Crpoenune wmbimb, «MMmmynuret», «KumednonosoctHeie», «CxeMa NUTaHUA
pactenuin», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOECHHUE TUJIPBI»,
«Ctpoenue maHapum», «BHYTpeHHee CTpoeHue H0XKIaeBoro uepBs», «HepBHas
cuctema poid», «HepBHas cuctema asarymikny, «HepBHast cucteMa mpecMbIKAOIINXCS,
«HepBnasa cucrema nrtuny, «HepBHas cucrema miiekonurarommx», «HepBHas cucrema
yesoBekay, «Pediexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpOIpenapaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTbl TKaHEH, paKOBUHBI  MOJUIOCKOB,  KOJUICKIUU
HAaCEKOMBIX, WIJIOKOXKHMX, JKUBBIC OJK3EMIULIPHl KOMHATHBIX pacTeHU#, repOapuu
pacTeHUil pa3HbIX OTAEIOB, BIAXKHBIC IMpENapaThl )KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX,
KOJUICKIIMM O€CTO3BOHOYHBIX JKUBOTHBIX, CKEJET uYelloBeKa, OO0OpYyJIOBaHHE s
JEMOHCTpPAllUM TOYBEHHOTO M BO3JYIIHOTO MHUTAaHUSA PACTEHHM, pacCIICIICHUS
Kpaxmasia u OeNKOB Moj AeHCTBHEM (PEpPMEHTOB, 000pYyAOBaHUE ISl JIEMOHCTpPALUU
ONBITOB N0 M3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX
JNBU)KEHUH, MOJIEJIM TOJIOBHOT'O MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabopaTtopHas padora «/3yueHue TKaHel KUBOTHBIX).



JlaGoparopHnasi pabora «/3ydeHrne opraHoB IIBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKJIIOYasi BEr€TaTUBHOE) U TOJIOBOE.
Bunpr  Oecrmonoro  pa3sMHOXKEHHWS: TIOYKOBaHUE, CHOPYJsnms, (parmeHTarms,
KJIOHUPOBAHHUE.

[TonoBoe paszmHoxkeHue. IlonoBeie kieTkW, Wiau rametbl. Meio3. Cragun Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buomornueckuii CMbICI MeEH03a U
MOJIOBOTO Iporecca. Meno3 v ero MecTo B J)KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasButue. [ameroreHe3 y KUBOTHBIX. [loyioBBIE Keme3bl.
OO6pa3oBaHue MW pa3BUTHE IOJOBBIX KieTOoK. CriepmaroreHe3 u ooreHes. CtpoeHue
TIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe W AMOpPHUOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoObl
OILIOIOTBOPEHMS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHUS — HayKa O

Pa3BUTHU OpPraHu3MoOB. MopgoceHes — 00HA U3 21ABHLIX NPOOIEM IMOPUONIOSUU.
Konyenyus mopgoecenos u mooenu mopgoeeneza. Crtagum sMOpHUOTreHe3a >KUBOTHBIX
(Ha npumepe ssarymku). Jpoonenue. Tumnbl npobiienus. /[lemepmunuposannoe u
HedepMuHuposanHoe opooaenue. bnacmyna, munot 61acmyn. OCOOEHHOCTH JPOOJICHUS
MJICKOTTUTAIONIMX. 3apOJIbIIIEBbIC JIUCTKH (TacTpyJsiiius). 3akiajgKka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHHME YacTel pPa3BHBAIOIIETOCA 3apOAbIIIa
(aMOpuoHaNIbHAs MHIYKIMS). 3akjajgka TulaHa CTPOCHUSl >KUBOTHOTO KaK pe3yJbTar
MEpapXUYECKUX B3aUMOJEHCTBUIA TeHOB. BiusHMe Ha SMOpPHOHAIBHOE pa3BUTHUE
pazIMUHbBIX (PAaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue xuBoTHBIX. [locTomMOproHaneHbIM mepuoa. [IpsMoe u Hempsmoe
paszsuthe. PazButre ¢ meramop})o3oM y OECIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonorudyeckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUSI, UX PACIPOCTpaHEHUE B
npupojie. Tumbl pocta )KUBOTHBIX. DAKTOPHI PETYIISIIUM POCTA KUBOTHBIX M UETIOBEKa.
Cramuu MOCTAMOPHOHATIBFHOTO PAa3BUTHS y JKUBOTHBIX U 4YenoBeka. [lepmombl
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh KaK OMOJIOTUYECKHUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodur u cnopodur. Meito3 B KU3HEHHOM
nukie pacreHuit. OO0pa3zoBaHue CIOp B Iporlecce Meiosa. ['ameTorenes y pacTeHUH.
On101I0TBOPEHNE U PA3BUTUE PACTUTENIBHBIX OPTaHU3MOB. J[BOMHOE OIJIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuii. OOpa3oBaHUEe U PA3BUTHE CEMECHH.

MexaHu3MBbl peryisiliui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpauu

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

Tabmuubt u  cxembl: «BereratTuBHoe pa3mMHOeHHe», «Tumbel  0Oecrosioro
pa3sMHOXeHUs», «Pa3MHOXeHHE XJIaMuJOMOHaAbDy, «Pa3MHOXXEHHE 3BIJICHBI»,



«Pa3smHOkeHue ruape»y, «Meho3», «Xpomocombly, «l'amerorenes», «CrtpoeHue
ANIEKIIETKH W crnepMmaTto3onga», «OCHOBHBIE CTaauud OHTOreHesza», «llpsamoe wu
HENpsIMOE pa3BUTHE», «Pa3BuTHE MaiicKoro xyka», «Pa3Butne capanum», «Pa3zputue
JATYIWIKW», «J[BOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pAaCTeHHID», «CTpOoeHHE CEeMSH
OHOJIOJIBHBIX M JIBYJOJIbHBIX pAacTeHU», «KW3HEHHBIA IUKI MOPCKOM KaIlyCThbD»,
«Ku3HEHHBIN LUK MXa», «KU3HEHHBIM LMK NanoOpOTHUKa», <«OKW3HEHHBIM IUKII
COCHBI».

OOopynoBaHue:  CBETOBOM  MHKPOCKOIl,  MHUKpONpENnapaThl  SHULEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlabopatopHass pabGora «/3ydyeHune CTpPOEHMs IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnuyeckas padora «BbIsABICHHE TPU3HAKOB CXOACTBA 3aPOABIIIEN ITO3BOHOYHBIX
KABOTHBIX).

JlabopaTtopHast pab6oTa «CTpoeHHE OPraHOB PA3MHOKEHUS BBICHINX PACTEHUN».

Tema 11. I'eneTnKa — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUSI M pa3BUTUS T'€HETUKH Kak Hayku. PabGotsl I'. Mennens, I'. ne
®pu3za, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B pa3BUTUU reHeTuku. Padotsr H. K.
KomsoBa, H. N. BasumoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 1O. A.
Odunumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TE€HETHMYECKUE TIIOHATHSA M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE T€HBI, AJIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK,
TOMO3UI0Ta, T€TePO3UroTa, YUCTas JHUHUS, THOPUIbL, reHOTHN, (eHOTUN. OCHOBHBIE
METOAbl ~ T€HETUKH:  THOPUIOJOTMYECKHM,  IIUTOJOTUYECKHM,  MOJIEKYJSPHO-
TEHETUYECKUU.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsuos, H. 1. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B. Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeTo 1l TeHETUKIY, «CXEeMBI CKPEIIUBAHUS.

JlaGopaTopHasi padora «/Ipo3oduiaa kak 0ObEKT TCHETHUCCKUX HCCIICIOBAHUIN).

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemupanue. llepBolii 3akoH Menzaens — 3aKoH eauHOOOpa3us
ruOpuI0B nepBoro nokosieHus. [Ipasuno nomunupoBanusi. Bropoii 3akon Mennens —
3aKOH pacUIeIIeHus TpHU3HaKoB. LluTonorunueckue OCHOBBI MOHOTHOPHUIHOTO
CKpemunBanus. [ unoresa 4ucToThl ramer.

AHanmzupyroniee  ckpemuBaHue.  [[poMexyTOuHBIM — XapakTep  HACIIEIOBAHMS.
Pacmiennenue npu3HaKoB NMPY HETIOJHOM JOMUHUPOBAHUH.

HurubpuaHoe ckpemuBanue. Tperuit 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacJe10BaHMs NpU3HaKkoB. [{uTosornyeckue OCHOBBI JUTMOPUIHOIO CKPEIMBAHHUS.



CuernienHoe HaclenoBaHue mnpusHakoB. Paborst T. Moprana. CuemiieHHoe
HACJICOBAaHUE T'€HOB, HApYILICHHE CUEIUICHUS MEXIY FeHaMu. XPOMOCOMHAas TEOpHs
HACJICICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBIM MEXaHU3M OIPEIEIECHUs 1T01a. AyTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHnlii M TreTeporaMeTHbI Toy. ['eHeThueckas CTpyKTypa
MOJIOBBIX XpoMOcoM. HacnieroBanre Npu3HaKkoB, CUEIIEHHBIX C MOJIOM.

['eHoTnn kak nenmoctHas cucrema. [lmerorponuss — MHOKECTBEHHOE JCHCTBUE T'€HA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmoneiicteue HEAJUIECIIbHBIX TEHOB.
Kommnementaprnocts. Onucras. [lomumepus.

['eHEeTUYECKUI KOHTPOJIb Pa3BUTUA PACTEHUM, >XUBOTHBIX M YEJIOBEKA, a TaKKe
(pU3MOIOTUYECKUX TPOLECCOB, MOBEICHUS W KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue

MEXAaHHU3MBI CI/IM6I/IOFCH633, MEXAaHU3MBbI B33HMOI[€IZCTBPI$I «XO35IMH — IIapasuT» H
«XO0354MH — MI/IKpO6I/IOM)). I'eneTnueckue ACIICKTbI KOHTPOJI W  HU3MCHCHHA
HACJIeICTBEHHOM MH(OpPMAIIUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiii m BTOpoM 3akoHbl MeHnnens», «Tperuil 3akoH
Mennensa», «AHanu3upymollee CKpemuBaHue», «HenomHoe IToOMUHHpOBaHHUE,
«CrernieHHoe HacleJOBaHUE IPU3HAKOB Y Apo30duiibly, «I eHetuka momnay, «Kapuotun
yenoBekay, «Kapuotun npozodumib», «Kapuotun nruimb», «MHOXKECTBEHHbBIN
alennsm», « B3aumonencTere reHoBy.

O6opynoBaHue: MOAENb JJISI JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpa3us THOpHUIIOB
IIEPBOr0 MOKOJIEHUS M PACUICIUIEHUS MPU3HAKOB, MOJEIb IS JEMOHCTpPALMU 3aKOHA
HE3aBUCHUMOI'0 HACJIEAOBAaHMS IPU3HAKOB, MOJENb I JEMOHCTPALIMU CLEIJICHHOTO
HACJIeIOBaHUSI PU3HAKOB, CBETOBOW MUKPOCKOTI, MUKpoIipenapar: «pozoduiay.

IIpakTuyeckas padora «M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

IMpakTuyeckass padora «/3yueHue pe3ynbTaToB IUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHotuna u cpeasl npu popMupoBaHuu peHotuna. M3meHunBocTh
Npu3HaKoB. KadyecTBEHHbIE W KOJWYECTBEHHBIC MPU3HAKUA. BUIbl HM3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MonmudukannonHas W3MEHYUBOCTb. Poub cpelbl B dbopmMupoBaHUH
MOAU(PUKALMOHHON M3MeHunBOCTH. HopMa peakuuu npusHaka. BapuannoHHBIN psaa u
BapuanuonHas kpusas (B. Moranncen). CoiicTBa MonupuKamoOHHON U3MEHYMBOCTH.

['eHoTMIIMYECKAasT M3MEHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKOW HW3MEHUYMBOCTH. Busl
TeHOTUITHYECKOW N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIITHOHHAS.



KoMOuHaTuBHasT W3MEHYMBOCTh. Mel0o3 W  MOJOBOM TMpolecc — OCHOBA
KOMOWHATUBHONM H3MEHYUBOCTU. PoJib KOMOWMHATMBHONW H3MEHYMBOCTH B CO3JaHHUU
TeHETHYECKOTO pa3HOOOpa3usl B MpeIesiax OJHOTO BUA.

MyTanmoHHass U3MEHYMBOCTh. BHUIbI MyTalui: T€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHbleE W WHAYUUPOBAHHBIE MYyTalWd. SOepHbIE W LUTOILIA3MAaTHYECKUE
MyTtanud. CoMaTHUYeCcKue W TOJIOBbIe MyTaluu. [IprYnMHBI BO3HUKHOBEHHUSI MYyTallWM.
MyTareHsl ¥ UX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca.
3aKkOH TOMOJIOTUYECKUX PSAI0B B HacieacTBeHHoW u3meHuuBoctu (H.W. BaBuiosn).
BHesnepHas n3MEHYMBOCTh U HACJIEACTBEHHOCTb.

InueceHemuxa u 3MUEHOMUKA, POJIb INUSEHEMUUECKUX (AKMOPO8 8 HACe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. Bapuios.

Tabmuupbl 1 cxembl: «Buubl u3meHunBoCcTH», «MoaudukanmoHHas U3MEHYUBOCTHY,
«KombOuHaTuBHAs HM3MEHYUBOCTHY, «Meio3», «OmiogorBopeHuey, «leHernueckue
3a00s1eBaHuUs YeIOBEKay, « BUIbI MyTalIUii».

O6opynoBaHue: *KUBble M TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHUM, PUCYHKH
(boTorpadum) )KMBOTHBIX C PA3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTopHasi paGora «lccrmemoBaHne 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOMN
U3MEeHUYNBOCTHU. [IocTpoeHME BapHalMOHHOTO PsA/ia U BAPUALMOHHOW KPUBOW».

IIpakTu4yeckas padora «Myrtauun y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun yenoBeka. MexayHapoaHasl nmporpaMma HCCIEAOBAHUS T€HOMA YEIOBEKA.
Mertoasl  HW3y4YeHUsS T'CHETHKH  YEJIOBEKA: T'e€HEAJIOTMYECKUM,  OJIM3HEIOBBIM,
HATOTCHETUYECKUN, TMONYJSIHUOHHO-CTATUCTUYECKUN, MOJIEKYJISPHO-TEHETUUECKUN.
CoBpeMEHHOE  OMNpENeICHUEe  TEHOTHIIA:  IMOJHOIT€HOMHOE  CEKBEHUPOBAHME,
TEHOTUIIMPOBaHME, B TOM uyucie ¢ nomoumpto III[P-ananu3za. HacnencrBenHbie
3a0oneBaHusl 4eloBeKa. ['eHHbIE W XPOMOCOMHBIE OOJE€3HM ueIoBeKa. boyiesHu ¢
HACJIEICTBEHHON MpeapacroioKEeHHOCThI0. 3HAYE€HWE MEAUIIMHCKOW TE€HETUKH B
MPEAOTBpPAICHUH W JICYCHUW TEHETHYECKUX 3a0oeBaHUl dYenoBeka. MeauKo-
FEHETUYECKOE KOHCYIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TE€HETHYECKOTO
rpy3a». DTHUECKHUE AaCIeKThl HCCIEAOBAaHWUNA B OO0JACTH PENaKTUPOBAHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

['eretnueckue GaKTOPHI MOBHIIIICHHOW YyBCTBUTEILHOCTH YETIOBEKA K (PU3UIECKOMY U
XUMHAYECKOMY 3arpsA3HEHUIO OKpYy>Karoleu CpEpbl. I'eneTnueckas
IPEAPACTOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JdeMoHCcTpauu



Tabnuupl u cxemsbl: «Kapuotun yenoBeka», «MeTopl U3yUeHHsI TEHETUKHU YEJIOBEKa,
«"enernyeckue 3a0071€BaHUS YEITOBEKA.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanus M celekuus. 3apoKICHUE CEIEKIUH U AoMecTukauu. Yuenue H. U.
Basunosa o llenTpax npoucxoxaeHuss ¥ MHOrooOpasusi KyJIbTypHbIX pacteHuid. Poib
CEJIEKUMU B CO3/IaHUHM COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, mopoAa, MITaMM.
3aKOH rOMOJIOTUYECKHX PSJIOB B HacieAcTBeHHOM n3MeHunBocty H. . BaBuioBa, ero
3HAYEHHUE ISl CEJIEKIIMOHHON PabOThI.

Metonpl  ceneknMoHHOM — paboTel.  VckyccTBeHHBI  OTOOpP:  MaccoBbIi U
VHIUBUIyaJIbHBIN. DTanbl KOMOMHALIMOHHOW cenekiuu. McnblTanue npousBoauTenen
1o NOTOMCTBY. OTOOp MO T€HOTHUITY C MTOMOILBIO OLIEHKU (PEHOTHUIIa TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ oMo aHanusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paldoThl. PaananvioHHbIN U
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTalluid y KYJIbTYpHBIX (DOpM OpPraHu3MOB.
Hcnonp30BaHne T'€HOMHOTO PENaKTUPOBaHUSA M MeTo/10B pekoMOuHaHTHBIX JIHK s
MTOJIYYEHHS] UCXOTHOTO MaTepuaa i CEJICKIUN.

[lonyyenne mnonumionaoB. BHyTpuBuaoBas ruOpuauzaunus. ban3KopoaCTBEHHOE
CKpelllMBaHue, Wi HMHOpUIMHI. HepoicTBeHHOE CKpeluBaHUE, WM ayTOPHUIMHI.
I'erepozuc u ero mpuuuHbl. Mcrnosb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuanzanus. llpeononeHue Oecrmoauss MEXBHAOBBIX THOpUIOB. JlocTHxKeHUS
CEJIEKIINU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHne U U3y4eHUEe TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX
poauyel AJis CO3/1aHUsl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.
H3yuenue, CcoOXpaneHue u ynpaeneHue 2eHemu4ecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICAOBbIX — JHCUBOMHbLIX 8  Yendax  VIAyUuleHus
Cyuecmeyrowux U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HYUCIe C
NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedogulx uoeu u
NnepcneKmuBHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykpanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl uw cxembl: «LleHTpBl TPOUCXOXKAECHHUS W MHOT000pa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSAAOB B HACIEACTBEHHONM H3MEHYUBOCTHY,
«Metoppl cenexkuuny, «OTnanénnas rudpuauzanus», «MyrareHes».

JlabopaTtopnass padora «l3yueHue COpPTOB KyJbTYpHBIX PACTEHUH U TOPOJ
JOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUIN.



IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

dkcKypenst «OCHOBHBIE METO/BI U IOCTHXKEHUS CEJIEKIIUU PaCTEHUI U )KUBOTHBIX (Ha
CEJICKUMOHHYIO CTaHLHWIO, IUIEMEHHYIO (hepMy, COpPTOMCHBITATENBHBIN Yy4acTOK, B
TEIUTMYHOE XO3SHCTBO, B JTA0OPAaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0HOJIOTHsA

OOBEKTbI, UCHOJB3YEMBbIE B OMOTEXHOJIOTUHU, — KIJIETOYHBIE M TKAHEBBIE KYJbTYPBHI,
MHKPOOPTraHU3MBI, UX  XapaKTEpHUCTHKA. TpagunuonHas OMOTEXHOJIOTHS:
xJ1Ie00ne4YeHue, IIOJTyYEHHE KM CJIOMOJIOYHBIX IIPOJIYKTOB, BUHOJIEIINE.
MukpooOuonornyeckuii  cuHTe3. OOBEKTBl  MHKPOOMOJIOTMYECKUX  TEXHOJOTHUH.
[IpousBoacTBO Oenka, aMUHOKUCIOT M BATAMHUHOB.

Co3aHre TEXHOJOTMH M HMHCTPYMEHTOB IIEJICHAIIPaBICHHOIO HW3MEHEHUs U
KOHCTPYUPOBAaHHSI T€HOMOB C IIEIBIO ITOJIYYEHHS OPraHU3MOB M KX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUYECKUE TTYTH.

Kierounast naxenepus. Meroasl KyJIbTypbl KJIETOK U TKaHEW pacCTEHUH U )KUBOTHBIX.
KpuobGanku. Comarnueckas TuOpuau3alus M COMAaTHUYECKUH  3MOPHUOTEHE3.
Hcnonb30oBaHnue TramiouIOB B CEIEKUUMU pacTeHUu. [lonyuenHue MOHOKIOHANbHBIX
anmumen. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUyuHe.
HckyccTBEHHOE  OIUIOOTBOpPEHUE. PEKOHCTpYyKIMS SMUEKIETOK W KIOHUPOBAHUE
KUBOTHbIX. MeToJl TpaHCIUIAaHTAllMM sAep KIETOK. TexHonocuu 0300poeieHus,
KYTbMUBUPOBAHUSL U MUKPOKIOHAILHO20 — PA3ZMHONCEHUSl  CeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOCOMHass W Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpynpoBanue pekomOuHantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTHKEeHUs U NEePCHEKTUBBI XPOMOCOMHOW U T€HHOW MHKEHEPUU. DKOJIOTUYECKUE U
ATUYECKHE MPOOJIEMbI T€HHOW HHKEHEPHUH.

Menumunckue OuorexHosoruu. Iloctrenomuass uudposas wmeauuuua. [IIP-
IUarHoctuka. MeTaboJOMHBIN aHANIU3, TEHOLEHTPUYECKUI aHAIIM3 TPOTEOMa YeloBeKa
JUISL OLEHKU COCTOSIHUS €T0 310pOBbs. VICnonb30BaHUE CTBOJIOBBIX KIIETOK. TaprerHas
Tepanusi paka. 3D-OmouwmkeHepuss s pa3paboTku  (yHIAMEHTAIBHBIX OCHOB
MEIULMHCKUX TEXHOJOTUH, CO3/1aHHs KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJOTHi
TpEXMEPHOTO  OMONPUHTUHTAa U ckadonauHra O peleHus  3aj1ay
MIEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3znaHue BEKTOPHBIX BAKIMH C IEJbI0 0OecreueHus KOMOMHUPOBAHHON 3alllUThI OT
B0o30ynuteneir OPBU, ycranoBieHre MOJIEKYIISIPHBIX MEXAHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxamux BUpYycOB, BBI3BIBAIOIIMX OCO0O OMACHbIE 3a00JIEBAHUS YEJIOBEKA U
KUBOTHBIX.

JdeMoHCcTpauu



Tabmuubr u cxembl: «lcronb3oBaHWE MHUKPOOPTaHW3MOB B IPOMBIIUICHHOM
POU3BOJICTBEY, «KieTouHas nHxkeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKcKkypeust «bHOTEXHOIOTHS — BaKHEHIIasi IPOU3BOIUTENbHASL CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Teopus 3Bo0OIUN

Pa3zBuTue SBONIONMOHHBIX  WACH, OSBOJMOUUOHHAs Teopus Y. JlapBuHa.
Cunretnyeckass Teopus HBOIOUMH. CBUIIETENBCTBA 3BOJIIOIUU >KUBOM MPUPOIBI.
Mukpo3BoJIIOLIKS M1 Makpo3Bosonus. Bus, ero kpurepuu. [lonmynsuus — sneMeHTapHas
€UHUILIA HBOJIOUMU. JIBMXKYIIME CHJIBI SBOJIOIMU, WX BIUSHUE HAa TEHO(POH]
nonyJsiuy. HampapieHust 3BOTIONMH.

MHoroo0Opa3ue  OpraHu3MOB  Kak  pe3yabTaT  d3BOJIONUU.  [IpuHIUIBI
KJ1acCu(UKaIUK, CHCTEMATHKA.

Pa3ButuHe :ku3Hu Ha 3emuie

['unoTe3bl MpPOUCXOXKAEHUS XU3HU Ha 3emiie. OCHOBHBIE ATallbl 3BOJIIOIUU
OpraHnyYecKOro MHUpa Ha 3eMJie.

CoBpeMeHHbIE MPEJCTABICHUS O TMPOUCXOXKICHUM YEJIOBEKA. JBOJIIOIUS
yesjoBeka (aHTpomnoreHes3). JBWxkKyluuMe Cuiibl aHTpomoreHe3a. Packl uenoBeka, HX
MIPOUCXOKIEHUE U €TUHCTBO.

OpranusMsbl 1 OKpPY:KawUIas cpeaa

[Tpucnoco6ieHus: OpraHu3MoB K JEHCTBUIO KOJIOTHUECKUX (PAaKTOPOB.

buoreonenos. Dkocuctema. PasHooOpaszue »skocucteM. B3anmooTHOIIEHUS
MOMYJIAIUN pa3HBIX BUAOB B 3KocucTeMe. KpyroBopoT BeliecTB M MOTOK SHEPIUHU B
IKOCHCTEME. YCTOMYMBOCTh W JWHAMHKa JKocucTeM. IlociaeAcTBusl BIUSHUS
NeATEeIbHOCTU 4esioBeKa Ha sKocuctembl. CoxpaHeHHe Ouopa3zHOoOOpa3us Kak OCHOBa
YCTOMYMBOCTH AKOCUCTEMBI.

Crpykrypa Ouocdepnl. KuBoe BemecTBo, ero (QpyHKIUHA. 3aKOHOMEPHOCTH
cymectBoBanus 6uochepsl. KpyroBopotsl BemecTB B Ouocdepe.

['moGanbHbIe aHTpONIOTeHHBIE U3MeHeHUs B Ouocdepe. [IpodieMbl yCTOMYNBOTO
pa3BUTHSL.

[lepcniekTuBBI pa3BUTHSI OUOTOTHIECKUX HAYK.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOyYarOIIMMUCS
IporpaMMm cpelHero ooOmero oO0pa3oBaHUA: JIMYHOCTHBIE, METANpeIMETHbIE U
PEAMETHBIE.

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOCHMSI MPOTPaMMbI IO OHOJOTUHU
BBIJICTICHBI CJEAYIONIUME COCTABJISIIONIME: OCO3HaHUE OOYYarOIUMUCS POCCUUCKOM
rPaXIAHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, Haauyue momueayuu K oOy4eHHUIO OWOJIOTHH, YeleHAnpagieHHoe
paseumue BHYTPEHHHX YOEXKICHUN JWYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH u
HCTOPUYECKUX TpagulMid pa3BUTUA OHOJOTUYECKOTO 3HAHUS, 20MOBHOCHMb U
cnocobnocms 00YUYaIOIINXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIUMH CHUCTEME OHOJIOTMYECKOTO 00pa3oBaHUs,
Hanudue npasoco3HaHus SKOJOTUYECKON KYJIbTYpPbI, CHOCOOHOCMU CcmMA8Uumb TSI U
CTPOUTH )KU3HEHHbBIE ILJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMbl IO OWOJOTHM JOCTUTAIOTCS B
€MHCTBE Yy4yeOHOW W  BOCIHUTATEIBHON  JCATEIBHOCTH B  COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUNUCKUMH COLIMOKYJIBTYPHBIMU, HUCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TPUHATHBIMM B OOIIECTBE MpaBWIaMU M HOPMaMHu
MOBEJACHUS W CHOCOOCTBYIOT IIpoIlleccaM CaMOIMO3HAHUS, CAMOBOCIHTAHHS W
CaMOpPa3BUTHS, Pa3BUTHSI BHYTPEHHEHN MO3UIMHU JIMYHOCTU, TATPUOTU3MA U YBaKEHUS K
3aKOHY W MPaBOINOPANIKY, YEJIOBEKY Tpylda MU CTapuIeMy IIOKOJIEHUIO, B3aWUMHOTO
YBaXEHUs, OEPEKHOTO OTHONMICHHWS K KYJIbTYPHOMY HACIEIUI0O U TPATUIUSAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon @enepanuu, OpUPOIE U OKPYKAKOLIEH
cpexne.

JInyHOCTHBIE peE3yNbTaThl OCBOCHHUS Y4eOHOTO TmpeaMera «buosiorus» gOJKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarIIUMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW  I[EHHOCTHBIX
OpHUEHTaIuH, MO3UTUBHBIX BHYTPEHHHX yOexXIeHUH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM [IEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OMbITA
U ONbITa [JEATEIIBHOCTH B TMPOLECCE pealu3aldyd OCHOBHBIX  HANpaBICHUU
BOCIUTATEIBHOMN JAESTEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCcKOT0 BOCIUTAHUSI:

cOPMHPOBAHHOCTh TPAXKIAHCKONW TO3UIMK OOYYalOmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAaHME CBOUX KOHCTUTYIMOHHBIX MpaB W OO0S3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON [ESITEIBHOCTH TMPU CO3JAaHUU Y4EeOHBIX
MIPOEKTOB, PEIICHNN YUY€OHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIIOJTHEHUNU OMOJIOTUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEACNATh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHHWIO K SIBJICHHSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUSL JIIOJIEH C pa3HbIMH YOEKIECHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/]1a4, YBAKUTEIBHOTO OTHOIIEHUSI K MHEHUIO
ONIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OUOJOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpPMHPOBAHHOCTh  POCCHUMCKOM TpakIaHCKOW MJIEHTUYHOCTH, MaTPUOTHU3MA,
YBOXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, TopaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KyJIbTYpy, NpPOIUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K TMPUPOJAHOMY HACIEAUI0 U MaMSATHUKAM IPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUMCKUX YUY€HBIX B CTAHOBJICHHE WU Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HAYEHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas  yOeXKIEHHOCTh, TOTOBHOCTh K CHykeHMi0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMI0 W TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOUM POIUTENISIM, CO3JaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTEW CEMEWHOW KU3HHU B COOTBETCTBUH C TPAIULUSIMHU
HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas OCTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



NOHMMAaHHE YMOLMOHAJIBHOTO BO3/IEHCTBUS AKUBOU MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S5) ¢usunyeckoro BoOCHUTAHUSA, (POPMHPOBAHUS KYJIBTYPbl 310POBbA H
IMOLMOHAJIBLHOTO 0JIArONMOTyYus:

NOHMMAaHHWE M pealu3alus 310poBOro M 0e30macHoro odbpasa KHU3HM (340pOBOE
MUTaHue, COOMIOAECHUE TMTMEHUYECKUX MPaBUI U HOPM, COAJIAHCHPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, PEerysipHas (u3nyeckas akKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U ICHUXUYECKOMY
3J10pPOBBIO;

NOHMMAaHHE LEHHOCTU MPAaBWJI HHAUBUAYAIBHOIO U KOJJIEKTUBHOIO O€3011aCHOTO
MOBEJICHUS B CUTYyAIUAX, YTPOKAIOUIMX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHME IMOCIEACTBUI U HENPUITHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS aJKOroJs,
HAapKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHUBHOM  J€ATEIBbHOCTH TEXHOJIOTMYECKOM U  COIMAJbHOU
HaIPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIE€ATEIIbHOCTD;

UHTEpEeC K pas3auuHbiM cdepaM MpodhecCHOHANBHOM  AESITEeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OyayIIed npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HECHHbIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO M CAMOOOPA30BaHUIO HAa MPOTSKEHUU
BCEH JKU3HHU,;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOYHHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CYlIECTBOBAHUS,

MOBBILIICHHE YPOBHS 3KOJOTUUYECKON KYJIbTYpbl: IPUOOPETEHHUE OMbITa IJIAHUPOBAHUS
ITOCTYTIKOB M OLIEHKH X BO3MOKHBIX ITOCJIEICTBHI ISl OKPYKAIOIIEH CPEABL;

OCO3HaHUE TI00aIbHOI0 XapaKkTepa dKOJIOrHUECKUX MpoOJeM U MyTeH UX perieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MNPUOOpETaeMble MPU U3YYEHUH OHOJOTMU 3HAHUS U
YMEHUS TIPU PELIEHUU MPOOJIEM, CBA3aHHBIX C PAllMOHAJIBHBIM MPUPOIONOJIH30BAHUEM
(cobmoieHne TpaBUJ TOBEICHUS B TMPHUPOJAE, HAIPABICHHBIX Ha COXpaHEHHE
paBHOBECHSI B 9KOCUCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, Ouocdepsl);

aKTUBHOE HEINPUATHE NEHCTBUI, MPUHOCALIMX BpPEA OKPYXaroUlel MPUPOAHON Cpele,
YMEHHE  NIPOrHO3MpPOBATb  HEOJArONPHUATHBIE  3KOJOTMYECKHE  IOCIEACTBUS
OpeIIpUHUMAEMBbIX JEMCTBUM U IPEIOTBpallaTh UX;



HaJIM4KME PA3BUTOTO SKOJIOTMUECKOTO MBIIUICHUS, DKOJIOTMYECKOW KYJIbTYphI, OIbITa
JESTEIbHOCTH SKOJOTUYECKON HANpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS HMMHU B
M03HABaTEJIbHOW, KOMMYHUKATUBHON U COIMATIbLHOM MPAKTUKE, TOTOBHOCTU K y4aCTHUIO
B IPAKTUYECKOU JEATEIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOILECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIBTYD,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE  SI3BIKOBOM M YUTATEIbCKOM  KYyJbTYphl Kak CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHUMAaHUE crienuPuKu OMOJIOTHH KaK HayKd, OCO3HaHUs €€ poyid B (OpPMHUPOBAHUU
pPallMOHAJIBHOTO HAY4YHOTO MBIIIJICHUS, CO3JaHUU IIE€JOCTHOTO IMPEJCTaBICHUS 00
OKpY’KalollleM MHUpE KaK O €IMHCTBE MPHUPOJIbI, YeJOoBeKa U OOIIEeCTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH U PpEUICHUU TMPOOJIEeM COXpaHEHHsS MPUPOTHOTO
paBHOBECHS,

yOeXKIEHHOCT, B 3HAYUMOCTH OWOJOTHMM 1T  COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHUss HOBOTO YPOBHS Pa3BUTHS MEAUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX pEeIIaTh PECYpPCHbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
MOWCKa IMyTed BBIXOJAa M3 TJI00ATBHBIX DJKOJIOTMUECKUX MPOoOJIeM U oOecredeHus
nepexo/ia K yCTOMYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIHOJIB30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTMYECKUX 3HAHUU B LEJSIX MOBBIIICHUS
o01Ie KyJIbTyphbl, €CTECTBEHHO-HAYYHOH TpPaMOTHOCTH, KaK COCTAaBHOM YacTu
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydaromuxcs, GOpMHPYEeMOM TMpPU  H3YUYCHHUH
OMoJIorny;

MOHMMAaHHUE CYIIHOCTA METOJIOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CITIOCOOHOCTH HCIOJIb30BaTh MOTyYaeMble 3HAHUS VISl aHAIN3a U OOBSICHEHUS SIBJICHUMN
OKPYXKAIOLIEr0 MHUpa W TMPOUCXONSIIMX B HEM W3MEHEHWH, YMEHUE [eNaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOMIMXCS JAaHHBIX C
LEJIBIO TIOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HMCIOJIb30BaTh OWMOJIOTWYECKUE 3HAHUS IS PelIeHUs
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHE LIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOCKTHYIO
Y HUCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCThH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUI MO OMOJOTHUU B COOTBETCTBUM C KM3HEHHBIMU
MOTPEOHOCTSIMU.



METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble  pe3yiabTaThl  OCBOEHHs ydeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuMble i1 (OPMUPOBAHMS  MHPOBO33PEHUSA  OOYUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIICHAYyYHbIE TMOHSATHS, OTPAXKAIOIIUe
[EJIOCTHOCTh HAyYHOM KApTUHBI MHUpa U CHeUU(PUKY METOJOB IO3HAHMS,
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPrHs, SBIECHUE, MpPOIECC,
CHUCTeMa, Hay4dHbIi (akT, NPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIE[IOBaHNE, HAOJNIO/IEHUE, U3MEPEHHUE, HKCIEPUMEHT U JPYTHe); YHUBEPCAJIbHBIE
yueOHble  JeWcTBUS  (TIO3HABaTENbHbIE, KOMMYHHMKATUBHBIE,  PETYJIATUBHBIC),
oOecrnieunBaronye GopmupoBanue (YHKIUOHATHLHOM TPaMOTHOCTH U  COIMAIBHOM
KOMIIETEHIIMH O0YYalolUXCsl; CIIOCOOHOCTh OOYYaroIIMXCsl MCHOJb30BaTh OCBOCHHBIE
MEXIUCHUTUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS W YHUBEPCAIbHBIE Y4eOHBIC
JICUCTBUSA B O3HABATEIILHON U COIIMAIBHON MTPAKTHUKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YPOBHE CpedHEro oOuiero oOpa3oBaHUS Yy
oOyuatomierocss OyayT copMHUpoOBaHbBl MMO3HABATENbHBIE YHHUBEPCAIbHBIC Y4YCOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YyYEeOHBIC NEHUCTBHS, PETYJISATHBHBIC
YHHUBEpCaIbHbIC yueOHbIC IEUCTBUSA, COBMECTHAS JESTEIBHOCTD.

MetanpeameTHble pe3ysibTaThl OCBOEHUS MPOTrpaMMbl CPEAHETO 00LIero 00pa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU eHCTBUSIMMU:

1) 6a30BbIe JJOrHYECKHE AeiiCTBUSI:

CaMOCTOATENLHO (OPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuu, 0O0OOIIeHMs), PpaCKpbIBaTb  CMBICI
OMOJIOTUYECKHUX TIOHATHH (BBIICIATH UX XapaKTePHBIC NMPU3HAKH, YCTAaHABIUBATH CBS3H
C APYTUMU MOHATHUSIMU);

OTIPEIENATh 1EJIM JIeATeTLHOCTH, 3ajlaBas MmapaMeTpbl U KPUTEPUU WX JTOCTHUKEHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEITLHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS sl OOBACHEHUS (DAKTOB M SBJICHHUM KUBOU
IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKJICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, 1O AaHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PAacCCMAaTPUBAEMBIX  SIBIICHUSX,
(GOopMyIHpPOBATH BHIBOJBI U 3aKITIOUEHUS;

MPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEJICTBA ISl MPEACTaBICHUS CYIIECTBEHHbBIX CBsI3el
Y OTHOILIEHUH B U3y4aeMbIX OMOJOTHYECKHX 00BEKTaX, a TAKKE MPOTUBOPEUUN Pa3HOTO
POJia, BBISIBIIEHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;



pazpabaThiBaTh IUIAaH pEIICHUS MpoOsiieMbl ¢ YYETOM aHajdu3a HMMEIOUIUXCS
MaTepHUaAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCIEIACTBUMN €SI TENHHOCTH;

KOOPJIMHUPOBATh M BBINOJIHATH PaOOTy B YCIOBHUSIX PEANbHOr0, BUPTYaJIIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE TeCTBHUSI:

BJIQJICTh HAaBBIKAMHU Y4YEOHO-MCCIICIOBATEILCKOM U MPOEKTHON JIESITEIbHOCTH,
HABBIKAMU pa3pellieHus MpooieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUs] MPAKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3IMYHBIX METOJI0B
MO3HAHUS;

WCIIOJIB30BaTh PA3JIMUHbIC BUABI JCSITEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €rO
UHTEpPIpETalnU, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYaIIUSIX, B TOM YHCIIE
IIPU CO3/IaHUU YIE€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHpoOBaTh HAyYHBIA THUN MBIIUICHUS, BIIAJE€Th HAYYHOW TEPMHUHOJIOTUECH,
KJTFOUECBBIMH TTOHSATHUSIMHA U METOJAMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEILHOMN ESITEIHLHOCTH U
KU3HEHHBIX CUTYaIlUsX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBATh 3a/layy, BBIJIBUTAThH
TUTIOTE3Y €€ PeIICHUs], HAXOAUTh apTYMEHThI JIJI I0Ka3aTelIbCTBA CBOMX YTBEPKIICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJTM3UPOBaTh TOJYYCHHBIE B XOJE€ PEIICHUS 3aJaud Pe3yiabTaTbhl, KPUTHUYECKU
OIIEHUBATh UX I0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIN MOUCK MEPEeHOca CPEJICTB U CIOCOOOB IEUCTBUS B
poeCCUOHANIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYI0O U TMPAKTHUYECKYH 001acTu
KUZHEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJIEH, TIpEJjlaraTb OPUTHHAJIBHBIC TOIXObI M PEIICHUS, CTABUTh
npoOJieMbl U 3a/1a4u, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JTUYHBIX HMCTOYHHUKAX WHPOpMAIMKH (TEKCTE Yy4eOHOTO
nocoOusi,  HAy4YHO-TIOMYJISIPHOM  JUTEeparype, OMOJOTMYECKUX  CJIOBapiAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHere), aHaIM3UPOBATh
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U (POPM NPEICTABIICHUS, KPUTUUECKA OLEHUBATH €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;



(GopMyIupoBaTh 3alpOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPU MOUCKE U OTOOpE
OMoI0rMYecKor HHPpOpMaIK, HeOOXOIUMOM /Il BHIIOJHEHUS Y4eOHBIX 33]1a4;

pruoOpeTaTh OTIBIT UCTIOJIb30BaHUS UH(GOPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATh KYJNbTYpPY AKTHBHOTO HCIIOJIb30BAHUSA PA3TUYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIBHYIO (DOpPMY MpeACTaBiIEHUs OMOJIIOTHYECKOM
uHpopManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKHU U IPYTOE);

WCIIOJIB30BaTh HAYYHBIM SI3BIK B KAaue€CTBE CPEACTBa MpU paboTe C OMOJOTMYECKOM
uHpOpMalMel: MPUMEHATh XUMUYECKUE, (DU3MYECKHEe W MaTeMaTUYeCKUE 3HAKU |
CUMBOJIBI,  (opMynbl,  aOOpeBHaTypy, = HOMEHKJIATypy,  HUCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPENICTBA HATJISAHOCTH;

BJIa/ICTh HABBIKAMHU pACIO3HABAHWUA W 3alIUTHl HWH(OpManuu, WHEHOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OgiiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmue:

OCYILECTBIISATh KOMMYHHUKAIlMM BO BCeX cdepax >KW3HM, AKTHBHO YYacTBOBaTh B
JUAJore WIA JUCKYCCUU O CYLIECTBY 00CYK/1aeMOM TeMbI (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXXICHHS OTHOCHTEIHHO BBIMOJHEHUS TMpeAjiaraéMod  3aaud,
YUUTBIBaTh MHTEPECHl M COIIACOBAHHOCThH MO3ULMN IPYIMX YYaCTHHUKOB JWajora Wiu
JTUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOILEHHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYyallMid, YMETh CMST4aTh
KOH()JIMKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3IMUYHBIMU cIoco0aMu OOILIEHHS U B3aUMOJIEHCTBUS, TIOHUMATh HAMEPEHUS
APYTUX JIOAEH, IPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECEAHUKY M B KOPPEKTHOM
dbopme hopMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh W MCIOJB30BaTh NMPEUMYIIECTBA KOMaHIHOW M WHAMBHUAYAJIbHON pabOTHI
IpU pelIeHUU OMOJIOrUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh IPUMEHEHUS
IpynnoBbIX (GOpPM B3aUMOJEHCTBHS MPU PEIIeHUH Y4eOHOH 3a/1auH;

BbIOMpaTh TEMAaTHUKY U METObl COBMECTHBIX JIEHCTBUHM C YUYETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

IPUHUMATh LEIH COBMECTHOW JIESTEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
AeHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIATh IUIaH JAEWCTBUN, pacHpelesiaTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CY/1aTh Pe3yJIbTaTbl COBMECTHOM pabOTHI;



OLICHMBATh KAauye€CTBO CBOETO BKJIAJAa M Ka)kJOr0 YYaCTHUKA KOMaHAbl B OOIIUM
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLICHUBATH UJIEH C IMO3ULMN HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX CUTYaLUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranu3aunusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS AJI1 BBIABICHUS MPOOJEM M UX pelIeHUs B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JICUCTBUAX U MOCTYIKAX IO OTHOIIEHUIO K KUBOM NPUPOJAE, CBOEMY 340POBBIO U
30POBBIO OKPYKAIOIIUX;

CAMOCTOSITEJIBHO  OCYILECTBJIATH  IIO3HABATEIBHYIO  JEATEIBHOCTb,  BBIABIATH
npoOsieMbl, CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIE 33/Jayd B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IIJIaH PEIICHHUs NpoOJeMbl € YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 3a
peLIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW H3pyIHMLUU B Pa3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TOBBINIATH CBOW OOPA30BATEIBHBIM U KYJIbTYPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYaLHUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJa/IeTh HaBbIKAMHM TIO3HABATEIbHON peIeKCMM KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM Y MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHWUM, HUCIOJIH30BAaTh
npuémbl pedIeKCUr JUTsl OLEHKH CUTYallld, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHIKEHHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JAESATEIbHOCTH;

3) npuHsATHE CeOs ¥ IPYTUX:

MPUHUMATh ce0sl, MIOHKUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IPU aHAJIU3€E PE3YIIbTATOB ACATEIbHOCTH,

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;



pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yIbTaThl OCBOCHHUSI COJIEpKaHuUs yaeOHOTO npeameTa «buonorus» Ha
yrayOJaEéHHOM YpOBHE OpPUEHTUPOBaHBI Ha oOecrieyeHue MNpopUIbLHOTO O00ydYeHUs
oOyuaroruxcst 6nosorud. OHU BKJIOYAIOT: crelupuyecKkue sl OMOJIOTMH Hay4yHbIE
3HaHUSA, YMEHUA U CHOCOObI JEWCTBUH TO OCBOEHHUIO, WHTEPIPETALNU U
peoOpa30BaHUI0 3HAHUM, BUJIBI JEATEIIBHOCTH MO TMOJIYYECHHUI0 HOBBIX 3HAHUN U HUX
NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, @ TAKXKE€ B PEATbHBIX JKU3HEHHBIX CHUTYaIUsIX.
[IpenMeTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYECHHS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTo mpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HaYK,
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIbI
U penieHuu npolJieM palloOHAIBLHOTO MPHUPOIONOIL30BaHMS, O BKJIJIe POCCUNUCKHUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOMN OMOJIOTHYECKUX 3HAHUM, KOTOPask BKIIFOUYAET: OCHOBOIIOJIATa0IINE
OMOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3HB, KIJETKA, OPraHu3M, METa00JIU3M,
rOMEeoCTa3s, caMOperyJisius, CaMOBOCIIPOU3BEEHNUE, HAaCJIEJICTBEHHOCTD,
U3MEHUYUBOCTb, POCT W Pa3BUTHE), OMOJOTUYECKHE TeopuH (KjieTouHas Teopus T.
[[IBanna, M. Ilneiinena, P. BupxoBa, XpoMOCOMHasi Te€OpUs HACIEICTBEHHOCTH T.
Moprana), yuenus: (H. 1. BaBunoBa — o neHTpax MHOTrooOpasusi ¥ MNPOUCXOKICHUS
KyJIbTYPHBIX PACTECHHUI), 3aKOHBI (€AMHOOOpa3usi IMOTOMKOB TEPBOrO MOKOJICHHUS,
pacIleIyICeHUsl, YHCTOThl TraMeT, He3aBUCUMOro HacinemoBanus ['.  Menngens,
FOMOJIOTMYECKUX pSIOB B HaciaeACTBeHHOW wu3MmeHuuBocth H. U. Basuiosa),
MPUHIUIBI (KOMILUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJJaMM HAyYHOrO TIO3HAHWS, HCIOJb3YEeMBIX B
OMOJIOTUYECKUX  HCCIEJOBAHUSX  JKUBBIX  OOBEKTOB  (OMHICaHWE, HU3MEpPCHHUE,
HaOII0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIC TIPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCJI€ OaKTEpUil,
rpubOB, pPacTEHUM, KUBOTHBIX M 4YEJIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OPTaHOB
pacTEeHH, KUBOTHBIX, UYEJIOBEKA, IMPOIECCOB >KU3HEACITEIBbHOCTH, MPOTEKAIOUIUX B
OpraHu3Max PAacTeHWM, KUBOTHBIX W UYEJOBEKa, OMOJIOTHYECKUX IPOIIECCOB: OOMEHa
BellecTB  (MeTaboIM3M), MpeBpalleHuss dSHEpruu, OpoKeHHUs, aBTOTPOPHOTO U
reTepoTpoHOro TUMOB MHUTAaHMS, (HOTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meio03a,
ramMeToreHe3a, HMOpPHOTEeHe3a, TMOCTAIMOPHOHATBLHOTO Pa3BUTHS, PA3MHOKEHUS,



WHAVBUYaIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTE€HE3a), B3aWMOJCHCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHABIUBATh B3aUMOCBSI3U MEXy OpraHOMJaMH KIETKU U UX (PyHKUIUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W UX (PYHKIHSIMH, MEXKIY OpraHaMH M CHCTeMaMU
OpraHOB y PAacTEHUM, *KUBOTHBIX M 4YeJIOBeKa W MX (PYHKIUIMH, MEXKIY CHUCTEMaMH
OpraHoB U UX (YHKUMUSIMH, MEXIYy dTanmaMyd OoOMEHa BEIIECTB, dTalnaMu KJIETOYHOTO
[UKIAa M >KU3HEHHBIX IIMKJIOB OPraHU3MOB, STamaMd SMOPHOHAIBHOTO pa3BUTHS,
TeHOTUIIOM U ()EHOTUIIOM, PEHOTUTIOM U (HPaKTOpaMHU Cpelibl OOUTAHUS;

YMEHUE BBISIBIATH OTIIMYUTEIbHBIE IPU3HAKYU JKUBBIX CHCTEM, B TOM YHCIJIE PACTCHHUI,
KUBOTHBIX U YEIIOBEKA;

YMEHUE  HCIIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTBHI, OMOJIOrMUYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [UJIsl JIOKAa3aTeIbCTBA POJCTBA OPraHM3MOB Ppa3HBIX
CUCTEMAaTUYECKUX TPYIIII;

YMEHHE peliarb OMOJIOTMYECKUE 3aJauM, BBISBISATH IMPUUMHHO-CIIEICTBEHHBIE CBS3U
MEX]ly UCCIIEyEMbIMU OMOJIOTHUYECKUMHU MPOLIECCAMU U SIBJICHUSIMH, J1€J1aTh BBIBOJIBI U
IIPOrHO3bI HA OCHOBAHUU IIOJIyYECHHBIX PE3YJIbTaTOB;

YMEHUE BBITIOJIHATH JIAOOPATOPHBIE U TPAKTUYECKHUE paObOTHI, COOII0ATh TpaBuia Npu
paboTe ¢ yueOHbIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh TUIOTE3bI, MPOBEPATh HX HKCIEPUMEHTAIbHBIMU CpEICTBaMHU,
(GopMynupysl LeNb UCCIEIOBaHUS, aHAIM3UPOBATh MOJYyUYEHHbIE PE3yNbTaThl U JeNaTh
BBIBOJIBL

YMEHHE y4acTBOBATh B YU4E€OHO-UCCIIEA0BATEILCKOM paboTe Mo OMOJIOTUH, SKOJIOTUH U
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJbHBIX HAY4YHBIX OOIIECTB, U MYyOJUYHO
IPEICTABIISTH [TOJIYyY€HHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EepEeHIHIX;

YMEHHME OLICHUBATh 3TUYECKUE AacClEeKThl COBPEMEHHBIX HCCIIEJOBaHMM B 00J1acTH
Ouomorud W MeAUIMHBI  (KJIOHUPOBAHME, HUCKYCCTBEHHOE  OIUIOJI0TBOPEHHE,
HaIpaBJIeHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHNu3MOB);

YyMEHUE OCYIIECTBJISATH OCO3HAaHHBIM BbIOOp Oyaymiedr  mpodeccruoHaTbHOM
JESTeIbHOCTY B 00JacTh OWOJOTMM, MEAMIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MNHILEBON MPOMBINUIEHHOCTH, YIAYOIsITh MO3HABATEIbHBIN
UHTEpEC, HaNpaBJIECHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U
OPOJOJDKEHHE  OMOJIOTMYecKoro  oOpa3oBaHMsl B OpPraHM3alUsX  CPEAHEro
po(hecCHOHABHOTO U BBICIIET0 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCThH 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK,
B (hOPMUPOBAHUHM COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B TO3HAHUU
3aKOHOB NPHUPOABI U PELIEHUU SKOJOTMYECKHUX IPOOJEM YEIOBEUECTBA, a TAKXKE B



pEIICHUH BOMPOCOB PAIMOHAIBHOIO MPHUPOJIONOIB30BaHUs, U B (POPMUPOBAHUU
[IEHHOCTHOTO OTHOIIECHMSI K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJI€Th CUCTEMOI OMOJIOTMYECKUX 3HAHUH, KOTOpask BKIIOYAET ONMpeAeTCHUs
U MOHUMaHUE CYIIHOCTH OCHOBOMOJATaroMIMX OUOJOTMYECKUX TEPMHHOB M TOHSTHIM
(Bum, skocucrema, Ouocdepa), OHOJOTMUECKUE TEOPUHU (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, cuHTeTHYECKasi Teopus 3Bosonuu), yueHus (A. H. CeBepuoBa — 0 myTax u
HanpaBieHusx sBomonnn, B.W. Bepuanckoro — o 6uocdepe), 3akoHbI (TEHETUYECKOTO
paBHoBecus Jlx. Xapnu u B. BaiinOepra, 3apoaeimeBoro cxoactsa K. M. bapa),
npaBwia (MuHumyma [O. JIubuxa, 5KOIOTUYECKOW MHUPAMHUJIBI SHEPTUU), THUIOTE3bI
(runote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJCTh OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHUS, HCIOJIb3yEeMBIMU B
OMOJIOTHYECKUX UCCIICOBAHUSAX )KUBBIX OOBEKTOB U IKOCUCTEM (OTHCAaHNEe, U3MEPEHHE,
HaOJIOJICHUE, SKCIEPUMEHT), CHOco0aMU BBISBICHHUS W OLIEHKM AaHTPOIIOTE€HHBIX
MU3MEHEHUH B PUPOJIE;

YMEHHE BBIICIATh CYLIECTBEHHBIE NMPU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, IBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
QJIJIOTIATPUYECKOTO U CUMITATPHUECKOTO BHI000PA30BAHUS, BIWSHUS JBIKYIIUX CHII
HBOJIIOLIMM Ha TeHO(OHJ TMOMyJsALUH, HPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpefie
oOWTaHUs, YepeIOBaHUS HAMPABJICHUNA SBOJIOLNMH, KPYrOBOPOTAa BEIIECTB U IOTOKA
HHEPTUH B IKOCHUCTEMAX;

YMEHHE yCTaHABIMBATh B3aMMOCBS3M MEXIY MPOIECCAMH DBOJIOLNHU, IBHKYITUMHU
CHJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3IMYHBIX IKOCHCTEM U MPHUCIIOCOOICHUSIMH
K HUM OPTaHU3MOB;

YMEHUE BBISBISATH OTIWYUTEIbHBIC MPHU3HAKH >KUBBIX CHCTEM, MPUCIOCOOJICHHOCTD
BUJIOB K cpefie oOuTaHus, aDMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB DKOCHUCTEM,
B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAaX, AQHTPONOTCHHBIX W3MEHEHHA B
DKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHME  HCIIOJIb30BAaThb  COOTBETCTBYIOIIME  apryMEHTHI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTHUIO M CHMBOJIMKY IS JIOKa3aTeIhCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPTaHW3MOB W CpeIbl OOWTAHMs, €IMHCTBA
YeJIOBEYECKIX pac, HEOOXOAMMOCTH COXPAHEHUS MHOT000pasvs BHIIOB U SKOCHUCTEM
KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOJBI U YEIOBEUYECTBA,

YMEHHE peliarb OMOJIOTWUYECKUE 3aJauM, BBISBISATH MPUUYUHHO-CIEACTBEHHBIE CBSI3U
MEXAY MCCIIeyeMbIMU OMOJOTMYECKUMH NIPOLIECCAMU U SIBIICHUSMM, 1€J1aTh BHIBOJbBI U
POTrHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINIOJIHATH JIAOOPATOPHBIE U MTPAKTUYECKHUE PAOO0ThI, COOII0IATh IIpaBuia Npu
paboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPITh WX OSKCICPUMEHTAIBHBIMH CPEICTBAMH,
dopMyIupys 1eNb UCCICIOBAHUS, aHAIM3UPOBATH MOMyUYEeHHBIC PE3YNIbTAaThl U JeNaTh
BBIBO/IBI;

YMEHHUE y9acTBOBATh B Y4EOHO-HUCCIEAOBATEIHCKOW paboTe 10 OMOJIOTHH, SKOJIOTHU U
MEIWIIMHe, TPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOINECTB, W IYOJIUYHO
NIPEICTABIISTH MMOJIYICHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEepEHITHIX;

YMCHHE OIICHHBATh THUIIOTE3bl U TCOPHH O TPOMCXOXKICHUHM >KHU3HH, YCIIOBEKa M
YeJIOBEYECKMX pac, O NpPHYMHAX, IIOCICICTBUAX MW CIIOCO0aX MPEIOTBPAIICHHUS
r100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyaymield  mpodeccHoHATbHON
JCSATCIIBHOCTH B 0OJACTH OWOJIOTHH, 3KOJOTHH, MPUPOAOIOIE30BAHUS, MEIWIIHHEI,
OMOTEXHOJIOTMH, TICHXOJIOTHHM, BETCPUHAPHH, CEJIBCKOTO XO3SHMCTBA, IHUIICBOU
MPOMBIIIJICHHOCTH,  YIIyOJIsATh IMO3HABATEIbHBIM HWHTEPEC, HampaBlICHHBIA Ha
OCO3HaHHBI BBHIOOP COOTBETCTBYIONICH MPOodeccuu W MPOJOJDKEHUE OHOIOTHIECKOTO
o0Opa3oBaHMs B OPraHU3ANUAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIIETO 00pa30BaHU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
MPOrpamMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI M UX U3y4EHUE
3 buonorus kinetku 0.5
4 XUMHUECKasi OpraHu3anus KISTKH 10
5 Crtpoenue u GyHKIMU KIETKU 9
6 OOMeH BemecTB U PEBpaICHHE YHEPTUU B 9 1
KIIETKE
; HaCJ'[e)ICTBeHIfaSI uHpopManus u 10 05
peanu3arus e€ B KJIeTKe
8 JKW3HEHHBIN UK KIETKH 6 1
9 CrpoeHune U QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3smHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 3 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 1
14 I'eneTrka yemoBeka 0.5
15 Cenexuusi OpraHu3MoB 1




16 buorexHonorua u cuuTeTHYECKast OMOIOrus 4
17 PezepBHOE Bpemst 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 105 13




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ KonTposbHbie
IpOrpaMMmel Bcero IIpakTHyeckue padoThl oOpa3oBare/bHbIE
padoThI
pecypcsbl
1 OCHOBBI 3BOJIFOLIMOHHOTO YYEHUS 16 1
MHuoroo6pasue opraHu3MoB Kak pe3yibTar
2 HBOJIIOLIMH 22 1
3 BosHukHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie 8
OCHOBBI 3K0JIOTHH 20
5 Yuenue o ouocdepe. OxpaHa mpupoIsl 8 1
5 O060061IeHre U cucTeMaTu3alus yueOHoro 1
MaTtepuana
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 85 0 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara ara ungpoBbIe
Tema ypoka Kontpoabnbsie IlpakTuueckue A
n/n Bcero H3YYeHHS  y3yyeHms oOpa3oBaTeJbHbI
padoThI padoThI I
(Ilnan)  (Pakr) e pecypcel
1 buonorus kak KOMIUIEKCHasI HAyKa U 1 04.09
KaK 4acTh COBPEMEHHOT0 001IeCTBa '
2 JKuBblE cUCTEMBI U KX CBOMCTBA 1 06.09
YpoBHeBas opraHu3alus KUBBIX
3 P P 1 07.09
CUCTEM
4 HcTopust OTKPBITHS U U3YYECHUS 1 11.09
kietku. Knerounas Teopust '
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«H3yueHne MeTo10B KIeTOUHOMN
5 7 1 0.5 13.09
6uosioruu (xpomarorpadus,
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1LP)»
6 XHUMUYECKUHN COCTaB KIETKH 1 14.09
MuHepabHbI€ BEIIECTBA KIETKH, UX
7 1 18.09
Ouosiornyeckas poJb
Opranndeckue BEIECTBA KIETKU —
8 6enxu. JlabopatopHas pabora 1 0.5 20.09

«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO




Ka4eCTBEHHBIX PEAKLIUI

CoiicTBa, knaccudukamys 1 GyHKIIUNA

9 21.09
0esKoB

10 Opranuyeckue BEeIECTBA KIETKU — 25 09
YTJIEBOJIbI

1 Opranuyeckue BEeIECTBA KIETKU — 27,09
JIUTTHATBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaGopatopnas pabora «/ccnenoBanue 05 28.09
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
CexBenuponanue JIHK. MeToibl

13 TCHOMHKH, TPAHCKPUIITOMHKH, 28.09
IIPOTEOMHUKH

14 Crpoenue u pynkunu ATO. [Ipyrue 04.10
Hykineozuarpudocharsl (HTD)

15 MeTobl CTPYKTYpHOH OHONIOTHH 05.10

16 Tunel knerok. [Ipokapuornueckas 09.10
KJIeTKa
CrtpoeHue 3yKapuOTHIECKON KIIETKH.

17 [IpakTuueckas padora «M3yuenue 0.5 11.10
CBOMCTB KJIETOUHOI MEMOpaHbI»

18 [ToBEepXHOCTHBIN anmapar KJIETKH 12.10
OnHomMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTuyeckas padora «M3yueHnue 0.5 16.10

JABHOKCHUS LIMTOIIIA3MbI B




20

21

PACTUTCIIBHBIX KJIICTKAX»

[ToryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIPUH, TIIIACTU/IBL.
JlaboparopHas padora «MccnenoBanue
IJ1a3MOJIN3a U IETIIIa3MOJIN3a B
PaCTUTENBHBIX KIIETKAaX)»

HeMeM6p AHHBIC OPpraHOU bl KJICTKHU

0.5

18.10

19.10

22

23

24

Crpoenue u GyHKIUH siIpa
CpaBHUTeNbHAS XapaKTEPUCTUKA
KJIETOK 9yKapuoT. JlJaboparopHas
pabora «3y4eHne CTpoeHHs KIETOK
Pa3IMYHBIX OPTaHU3MOBY

K.PNel

0.5

23.10

25.10

26.10

25

ACCUMUIALUA ¥ JUCCUMUIIAIS — JIBE
CTOpOHBI MeTabonmu3Ma. Tumel oOMeHa
BemecTs. JlabopaTopHas pabota
«3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha mpuUMepe
aMUJIa3bl WM KaTaaasbl)»

08.11

26

27

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT'O MeTaboJIn3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO pacUIeTIICHUS
MIEPOKCH/Ia BOJIOPOJIA B PACTUTENBHBIX
Y J)KUBOTHBIX KJIETKAX»

Benku-akTuBaTOpHI U OSIKH-
MHTUOUTOPBI

0.5

09.11

09.11




28 ABTOTpO(HBIH THIT 0OMEHa BEUIECTB 13.11

29 dorocuHTE3 15.11
XemocunTe3. JJaboparopras pabota

30 «CpaBHeHHe TporeccoB (poTocuHTE3a 0.5 16.11
Y XEMOCHHTE3a»
Anas’poOHBIE OpraHu3Mbl. Buisl

31 Oposkenus. JlabopaTopHas pabora 20.11
«CpaBHEHHE TPOIIECCOB OPOKCHUS U '
JIBIXAHUSD)
Aspob C

39 pOOHBIE OPraHU3MbI. JTaIbI 2211
SHEPreTUYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IPaiueHTa

33 nporoHoB. Cunre3 AT®: pabora 23.11
npoToHHON AT®-cuHTa3bI

34 Peakiiun MaTpu4HOTO CHHTE3a 27.11
Tpanckpunius — MaTpUYHBINA CHHTE3

35 29.11
PHK

36 Tpancsiuys u €€ 3Tanbl 30.11

37 KomupoBanue amunokucior. Poib 04.12
pudocom B OmocuHTe3e Oenka
O

38 praHu3aiys reHoMa y npoKapuoT 1 06.12
9YKapHOT

39 MonekysspHble MEXAHU3MBI 07.12
HKCIPECCHH I'€HOB Y D YKapHOT

40 Bupycsr — BHEKIIeTOYHBIE (DOPMBI 05 11.12

’KHU3HU U 00JIUTraTHbIE Imapa3unThl.




[Ipaktuyeckas padora «Coznanue
MOJICTIH BUPYCa»

BupycHrbie 3a001eBanus yenoBeKa,

41 . 13.12
KUBOTHBIX, PACTEHUN

42 HanorexHonoruu B 6M0JIOTHH U 14.12
MEIUIINHE

43 K.pNe2 18.12

44 JKU3HEHHBIN UK KIETKU 20.12

45 Marpuunsii cuares JJHK 21.12
XpomocoMsl. JTaboparopHas paboTa

46 «3yueHne XxpoMOCOM Ha FOTOBBIX 0.5 25.12
MHUKpOTpernaparax»

47 JleneHue KICTKH — MHTO3 27.12
Tunsl kierok. Kapuokunes u
nutokunes. Jlaboparopuas padora

48 «HabmroneHe MATO3a B KIIETKAX 0.5 28.12
KOHYMKa KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)»

49 Perynsiuus >KM3HEHHOTO HHUKJIA KIIETOK 08.01

50 Opranusm Kak eAMHOE LEI0e 10.01

51 Tkanu pacTeHui. Ha6opafopHa51 ) 05 11.01
pabota «/3y4yeHne TKaHel pacTeHUN
TkaHu )KMBOTHBIX U YEIOBEKA.

52 JlaGopatopnas pabora «3yuenue 0.5 15.01
TKaHEH KUBOTHBIX)»

53 Opransl. CucreMbl OpraHoB. 0.5 17.01




Jlaboparopnas padota «3yueHue
OpraHOB IBETKOBOT'O PACTCHHS

54 Ormopa Tena opraHu3MOB 18.01

95 JIBr>KeHHE OpraHru3MOB 22.01

56 [Tutanue opranu3MoB 24.01

57 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1 25 01
[TuimeBapuTenbHas cucTeMa 4elioBeKa

58 JlpIxaHue opraHu3MOB 1 29.01

59 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U 1 31.09
YeJIoBeKa

60 Tpancmopt BemecTB y OpraHu3MoB 1 01.02

61 KpoBeHocHas cructemMa Mo3BOHOYHBIX 1 05.02
KHBOTHBIX U YEIOBEKA

62 Brigenenue y opranu3mMoB 1 07.02

63 3amuTa y OpraHu3MoB 08.02

64 NMMyHHas cucTeMa 4enoBeka 1 12.02

65 PaznpaxxumMocTh 1 perynsinus y 1 14.02
OpPTaHU3MOB
['ymopanbHast perymnsnus u

66 9HJOKPUHHAs CUCTEMA )KUBOTHBIX U 1 15.02
YeJI0BeKa

67 @DopMBbI Pa3MHOKEHUS OPIraHU3MOB 1 19.02

68 [TostoBOE pazMHOKEHNE 1 21.02

69 Meiio3 1 22.02

70 I'amerorenes. O0pa3oBaHue U 1 0.5 26.02




PAa3BUTHC IMOJIOBBIX KJICTOK.
Jlaboparopnas padota «3yueHue
CTPOCHUS MOJOBBIX KJIICTOK Ha 'OTOBBIX
MHKpOIIpenapaTax»»

71

72

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3
3akJiajika OpraHoB M TKaHEH U3
3apOJIbIIIEBBIX JTUCTKOB

28.02

29.02

73

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopuas pabota «BrisiBicHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIIei
MO03BOHOYHBIX KMBOTHBIX»

0.5

04.03

74

PasMHOXeHHME U pa3BUTHE PACTCHUI.
JlaGopatopnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHUS BBICIIMX
pacTeHui)

0.5

06.03

75

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAYKH

07.03

76

77

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«/po3oduna xak 00BEKT
Te€HETHYECKUX UCCIICIOBAHUI

K.pNe3

0.5

11.03

13.03

78

3aKOHOMEPHOCTH HACIIEIOBaHUS
MPpU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas pabota

0.5

18.03




"N3y4yeHue pe3yapTaToB
MOHOTHOPHUAHOTO CKpPEIINBAHUS Y
npo3oduibr”

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI

79 20.03
MOHOTHOPHUIHOTO CKPEIINBAHUS
Ananusu €€ CKpelBaHue.

80 pyroux pem 21.03
Henonnoe nomunupoBanue
JurubpuHoe cKpemuBaHue.
IIpakTuueckas padora «l3yuenue

81 p p ya 05 01.04
pe3yJIbTaTOB TUTMOPUAHOTO
CKPEIIMBAHUA Y IPO30(DUIBI»

UTOJIOTHYECKHAE OCHOBEI

82 1 03.04
JTUTHOPHUTHOTO CKPEITUBAHUS

83 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 04.04
XpoMOCOMHAs TEOPHUS

84 p p 08.04
HaCJIEICTBEHHOCTH

85 I'eneruka moia 10.04

86 T'enoTHn Kax 1EJIOCTHASA CUCTEMA 11.04
T'eneTnyeckuii KOHTPOIIL PA3BUTHUSA

87 c P p 15.04
pacTeHUM, ’KUBOTHBIX U YEIIOBEKA
3mMeHunBOCTE IpU3HAKOB. Buabl

88 p g 17.04
U3MEHUYUBOCTHU

89 MonudukarnronHas N3MEHIHBOCTh 18.04
BapuanunonHslii psia v BapualMoOHHAs

90 kpuBas. JlabopaTopHas pabora 0.5 22.04

«MccrnenoBanue 3aKOHOMEPHOCTEN




MOJTU(UKATMOHHONW U3MEHUYHUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

91

92

93

I'enoTnnnyeckass H3MEHUYNBOCTb.
KomOuHaTtuBHAas H3MEHYMBOCTD

MyTtannonHast U3MEHUYUBOCTb.
[IpakTuueckas pabora «Myrtauuu y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

3aKOHOMEPHOCTH MYTAl[MOHHOTO

npounecca. OnHUIreHeTHKa U
SIIUI'CHOMUKA

0.5

24.04

25.04

29.04

94

I'eneruxa yenoseka. [Ipaktuueckas
pabota «CocTaBlIeHHE U aHAITN3
POAOCIOBHON»

0.5

02.05

95

96

MeToabl MEIUIIUHCKON TEHETUKU
3HaueHNEe MEIUIIMHCKON T€HETUKH B
MPEIOTBPALLEHUU U JICUCHUU
reHEeTUYECKHX 3a00JIeBaHMil YeTOBEKA

06.05

08.05

97

OCHOBHBIE TTOHITHSA CCJICKIIUU.
Jlaboparopnast padota «13yuenue
COPTOB KYyJbTYPHBIX PACTECHHI U MTOPOJ
JOMAITHUX KUBOTHBIX)»

0.5

13.05

98

MeToapl CEeNeKIMOHHON pabOoTHI.
JlabopaTtopHas pabota «3ydeHue
METOJIOB CEJICKIIMH PACTCHUI

0.5

15.05




JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U

99 KHUBOTHBIX. [IpakTnyeckas pabora 1 16.05
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, U3yueHue u

100 HCIOJIb30BaHNE TeHETUYECKUX 1 20.05
pecypcoB
buotexHonorus Kak Hayka u OTpaciib

101 npou3BojicTBa. [IpakTrueckas pabora 1 0.5 22.05
«M3y4eHnne 0ObeKTOB OMOTEXHOJIOTUIY

102 OcHoBHbIE HaripaBJIeHI/Iﬂ 1 93.05
CHHTETHYECKOM OHOJIOTUN

103 XpoMOCOMHAsI U TeHHAS MH)KEHEPUs 27.05

104 MeaunuHcke OMOTEXHOJIOTHI 1 29.05
Pezepsubiii ypok. [IoBTOpEHue,

105 000011eHNe, CHCTEMATH3AIMs SHAHUH 1 30.05
K.PNe4

OBIIEE KOJIMYECTBO YACOB I1O 105 135
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11 KITACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Jara ara uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue A
n/m Bcero H3YYeHHMSl  y3yyeHHs: oOpa3oBaTeJbHbI
padoThI padoThI
(m1an) (hakr) € pecypchol
CraHOBIIEHHE 3BOJIIOLUOHHOTO
1 1 01.09
YUEHHS.
2 JlokazarenbCcTBa 3BOJIIOLHUU 1 05.09
3 OpomononHas teopus Y. Jlapsuna. 1 07.09
4 MexaHu3MBI 9BOTIOLHOHHOTO IIpoLecca. 1 12.09
5 Ponb U3MEHUNBOCTH B 3BOJIIOLIMH. 1 1 14.09
I'eneTnueckue OCHOBBI IBOJIIOLIMH
[IpakTuueckas padora 1. «BrisgBieHue
6 TOMOJIOTUYHBIX U aHAJTOTUYHBIX 1 15.09
OpraHoB, pyAUMEHTOB 1 aTaBU3MOBY.
EcrecTBenHsbIil 0TOOp Kak
7 HaIpaBJISIOMINUMA 3BOTIOLMOHHBII 1 19.09
(bakTop.
8 ®opMBbI eCTECTBEHHOTO 0TOOpa 1 21.09
9 MuKpO3BOTOLHSL. 1 26.09




DneMeHTapHbIe 3BOJIOIIMOHHbBIC

10 1 28.09
(bakTopHI.
1 [Ipucrnoco0aeHHOCTh OPraHU3MOB K 1 99.09
YCJIOBHSIM OOUTaHHS..
12 Crnioco6b1 BU1000pa3oBanHus 1 03.10
13 MaxposBOIIOIHSL. 1 05.10
14 Hampasnenus u myTu 3BOJIOLUN. 1 10.10
15 Cunrernueckasi TCOpUs SBOJIOLNH. 1 12.10
16 K.PNel 1 13.10
17 Dodonus pactennit. Huszmme 1 1710
pacTeHus
18 0O0630p BBICIIUX CIIOPOBBIX PACTCHUH. 19.10
19 JKn3HeHHEbIE IUKIIBI MXOB . 24.10
20 JKu3HeHHbIE UKIIBI XBOIIEH 1 1 26.10
TJIAYHOB.
21 JKu3HEeHHbIE UKIIbI TaIIOPOTHUKOB 1 27.10
29 Cemennbie pacteHus. ['onoceMeHHBIC 1 0711
pacTeHus
Kiaccel 1 cemelicTBa
23 MOKPBITOCEMEHHBIX PacTeHUM 1 09.11
JBynosbHbIE
Kiacce 1 cemeiicTBa
24 HOKpLITOCGMeHHBIX paCTeHHﬁ. 1 14 11

OIHOOOJIBbHBIE




['puOBbI KaKk OTAETBHOE LAPCTBO

25 OpPTraHU3MOB. 1 16.11

26 JInmaiuuku 1 17.11

27 K/p Ne2. 1 21.11

28 DBOJIIOLMS )KUBOTHBIX 1 23.11

29 MHuoroo6pasue 6eCrio3BOHOYHBIX.. 1 28.11

30 JXKu3HEHHBIC IUKIIBI } 1 3011
OTJICNIBHBIX MPEICTABUTENICH

31 MHoroo6pa3ue XOpA0BbIX JKHBOTHBIX 1 01.12

39 XapakTepucThKa Ki1accoB 1 05.12
MMO3BOHOYHBIX JKUBOTHBIX

33 XapakTepucTUKa KIacCoB 1 07.12
MO3BOHOYHBIX JKUBOTHBIX

34 DBOJIIOLMS OPTaHOB M CUCTEM. 1 12.12

35 DBOJIOIUS OPTAHOB U CHCTEM. 1 14.12

36 DBOJIOIUS U TUTIBI META0OTH3Ma B 1 1512
KUBBIX OpraHU3MaXx.
Jlabopamopnasa pabomal. Qunozenes

37 O0pP2aHO8 U cucmem OpeaHo8 y 1 19.12
AHCUBOMHBIX (08e cucmembvl HA 8bLOOP).

38 CoBpeMeHHasI CHCTEMa OPTaHUIECKOTO 1 2112
MUpa

39 OCHOBHBIE TUIIOTE3BI TPOUCXOKIACHUS 1 26.12
KU3HU Ha 3eMJIe.

40 OCHOBHBIE ATAIIbI DBOJIIOAN 1 28.12




OpraHn4eCcKoro Mmupa

COBpeMCHHLIe MMPpEACTABJIICHUA O

41 29.12
MIPOUCXOXKICHUY YEIIOBEKA.

42 DBOITIOLIMS YeIOBEKa (aHTPOIIOTeHE3 09.01

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a 11.01
Pacwl yenoBeka, MX IPOUCXOXKICHUE U

a4 P 8 16.01
€IMHCTBO

45 DKOJIOTHS KaK HayKa 18.01
Dkonorndyeckue GaKTopbl U UX

46 daxrop 19.01
KJIacCU(pUKAIHA

3aKOHOMEPHOCTH JICHCTBUS
47 SKOJIOTHYECKUX (PAKTOPOB Ha 23.01
OpPraHU3MBI U MOMYJISALHH.

AbGuotnueckue daxktopbl. CBET Kak

48 > pairop 25.01
9KOJIOTUYECKUM (paKTop.
AbuoTtnueckue HakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI

49 ¢dakrop. [IpakTHyeckas padora 2 30.01
Oyenka énusnus memnepamypbl
8030yXa HA 4Yeno6eKd
AbGuotnueckue ¢pakTopsl. BrnaxHocTh

50 taxcrop 01.02
KaK 9KOJOTUYECKHUHA (PaKTop.
buoTtnueckue u aHTPONOreHHBIE

51 P 02.02
baxTopsl

52 Cpensl oOuTaHus 06.02




A,Z[aHTaLII/ISI OpraHnu3MoOB K pa3JIMYHbIM

53 1 08.02
cpenaM oOMTaHUsI.
MHuoroob6pasue hopm

54 MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K 1 13.02
YCIIOBUSIM KH3HU

55 buonornueckue puTMbl 1 15.02

56 DKOJOru4ecKasi XapaKTepUCTUKA 1 16.02
MO YJISITTAH

57 CtpykTypa 1 AMHaAMHKa OUOIIEHO30B 1 20.02
THIIBI 3KOJIOTMYECKHUX

58 B3aMMOOTHOIIICHUH MEXITY 1 22.02
OpraHu3Mamu

59 Ydenue 00 sKocCHCTEME 1 27.02

50 [ToToku BelecTBa ¥ SHEPTUU B 1 99.02
AKOCUCTEMAX, IIeTH MUTaHH

61 DKOJIOTHYECKUE TTUPAMUJIBI 1 01.03

62 JlnHaMuKa SKOCHUCTEM.. 1 05.03

63 HckyccTBEeHHBIE SKOCUCTEMBI 1 07.03

64 Pemenue 3amad mo 3K0JI0THU 1 12.03
IIpakTnueckue padorpi2. Pemenue

65 3a/1a4 1o BKOH(BH/IH /mpaBUIIO 1 14.03
AKOJIOTHUYECKOHN MUpPaMUJIbI, TN
MUTaHUS/.

66 K/p Ne3 15.03

67 buocdepa, ee rpanuIs 19.03




68 buomsbr 21.03

69 buoreoxumuyueckne HUKIIbI 02.04

70 JKuoe BemiecTBo u ero GpyHKINUN 04.04

7 Bnusinue denoBeka Ha COCTOSIHHE 1 05.04
ouocdepsl

72 DKosorndeckue mpoodIeMbl 1 09.04

73 OCHOBBI PALIMOHATIBHOTO 1 11.04
MIPUPOJIOTIONIB30BAHUS

74 OxpaHa npupoJibl. 1 16.04
buonornueckue npoueccel,

75 MIPOUCXOSAIINE Ha PA3INYHBIX 1 18.04
YPOBHSX OpPTaHU3AIUN KU3HU

76 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH, 1 19.04
WX IIUTOJIOTHYECKHE OCHOBBI

77 OCHOBHBIE 3aKOHBI TEHETHKHU 1 23.04

78 OcHOBHBIE 3aKOHBI TCHETHUKU 1 25.04

79 CaolicTBa )XMBOW MaTEpUU 1 30.04

80 Poie Guomoruu B )KU3HU YeOBEeKa 1 02.05

81 JloCTHKEHMsI COBPEMEHHOI Onoaoruu 1 03.05

82 OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO 1 07.05

Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI

PanmonansHoe mpupoaonoNb30BaHNe

83 Y COXpaHECHHE OMOJIOTHIECKOTO 1 14.05
pazHooOpa3zus 3emin

84 K/p Ned4 1 16.05




85 Pezeps

17.05
21.05
23.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. benses [I. K. buonorus. 10 knacc: y4ue6.m1st 001meodpa3oBaT. opraHnusanuii: 6a30BbIii ypOBCHb
/ [A.K.benses, I' M. Apivmun, JIL.HKy3nenora wu gap.]; mom pen. JI.K.bemsera wu
['M. Ipmmmuna. — 3-e uza. — M.: [Ipocsemenue, 2016. — 223 c.

2. benses [I. K. buonorus. 11 kmacc: yue6.11s 001meoopa3oBaT. opranu3aiuii: 0a30Bblid YpOBEHb /

[A.K.benses, .M. Apimiui, JI.H.Ky3nenosa u ap.|; nox pen. A.K.bensera u I'.M. [{piMmiuna.
— 3-e u3a. — M.: IIpocBemenne, 2016.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://infourok.ru/
https://videouroki.net/
https://uchi.ru/home

https://resh.edu.ru/



B 1aHHOM JIOKYMEHTE NpOHYMepoBaHo,

C.W. Kanaps




